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Met hod of Screening for a Carnitine Transporter
Agoni st or Antagonist and its Uses The present
WO pweis26m i s directed to a nmethod of screeni nBCT/BP2085/008834

carnitine transporter agonist or for a carnitine

transporter antagonist, to a kit for carrying out the

nmet hod for screening for a chrnitine transporter

agoni st or for a carnitine transporter antagonist, to

a éhod for the _manufacture of a nmedi canent for the
Methed gg FERRNIRY for aerMiting dransprEpoADenistiof Actagunjst and its Uses

nmet hods of diagnosis of a carnitine transporter

deficiency, to the use of a protein for the

The preseritaoventmnof divectst fokomettichot $drgemingfora Q;éhﬂtu‘ié ﬂﬁnsporter
rter,. to an ol.igonucl eotide and to nethods

agonis} BERRE garbiting TaoROHPH AN BORRGhdPEkT (REREVEISgt the method for

screehgor 'ar@arﬁﬁ”fwe%a‘?ﬁ Bﬂéf‘aw %??%rnlﬂgggéﬂgégﬁé(r %rﬁtagomst to

severe synptons R dri
a methedifat the mamafacllge oiamedmameg\t forehetstatimentofa carnitine

trans@ TR GTRieley e TR B P ursi PO st e anegorta degibency. to
the usd oke pPGieiefor She! BrhfRilie F arVBh b rRaEARS RAHENES it

| ow serum |l evels of carnitine in the tissues, in
transpoytern tq,pR cliganysieotide,and ta methadsmefteeatrieat bbacarnitine transporter
defici éfles and in the intestine. The synptons of

carnitine deficiency have been assuned to be a

consequence of a deficiency of carnitine transport in

é bdnegs,agd in the intestine %Rodrlguez P.R et
Carnilipe degaighcy i Rymppafassdp atv?eﬂeaap SeYSE Ympiems: Rodriguez P.R.

et al, wsseew 1y, PRgjd. dﬂ@ﬁg@ﬂﬂb@ﬂ | tAbSA ét 3gr%§ft>rﬁ§are
di sturbances 1 n't transport and int egra
cardighyépathia, sconieal amyasthema@sdtqmnm wdmcmaye chusalby e

o R B ek SRR A S hpences o

low séith rétewbﬁéarﬁmhenﬁ ketidries! in @é’t‘ﬁchl@r frafh@l IREY Opaikidrieys, the
and respirat or¥ di sturbance, hypotension, respiratory

heart; inguescles andyn the/inteptiieeni a, hepatonegal 'y, |iver
failure, arrhythm a, |oss of consciousness,
hypertrophic or dilatative cardi onyopathia, cot death,
The sqorrmomlslofe:arrﬁmmdeMemtshadebeere assdnabd Wbela/s:oasequence of a

BSOS BB g
al, 1988?@1Sﬁ1¥§éﬁ0e @Ntﬁb%'nﬁtmé‘?rﬁﬂ &t spSer ani}‘@n(?&rtéy% and in the

mcCr ocep y, ysnorp hi sm stemc carnitine
intestinef nal dead/td @lswrhemcml indhg transpert @ndrinl the geggadptuonmf fatty acids,

whiohJpfi 1€ aiieR. b ks SyPRtRE R e flid Biippressivg amvastnenia,

whichl @drebe diaial theughs MAdhgopadly dmer £ v ATuscoRir Rakdifte level,
deficiency is known, wherein nutations in the

and te gardiemyePathiand respiratar HiUD@RCE BYRQteRgjoR, fesaiatady
msufﬁ%‘i’%’{}:‘yghyﬁoé{%( N\%Htonweaqml)ﬁthvé fadlﬁgezgaurrtw"l‘ﬁn‘\fae IGEG 2

conscvusresss| hypertrbbhlcmBinatmwahms@omy@patmmeccndeaﬁs|onma, liver

functiya S ArEe, CRRPEYAY S PRORBEIE) Sgorapamy. refinopathy,

hepatbbéﬁﬂﬁcéﬁgéﬂnfdl @Iy&‘@%rdmsrhh/ﬂtH midratialRySepladial fé?tal cysts dystonia,
dneys, I's synthesized ubiquitously i

neonatahaardmyopathbas migrreepieglyr dyaserahissieS yatemic ¢afgltme deficiency

o R 48 916 AT Y 20, 0B o s

childrenom t he renal f||trate (Rodriguez P.R et al, 1988)
are still unknown. In addition, OCTN2 is not
sufficient to mediate carnitine upt ake in the
intestine and in the kidneys, since it has been
detected only on the lum nal side of the intestina
and ki dney epithelium but not on the distal side
mhere carnltlne needs to be transported to the bIood
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deficiency which can only be treated by intravenous

adm nistration of carnitine, but not by dietary
w@a006ioig28® admi ni stration (Rodriguez P.R et aPCT/EBPB85/008834

Eur. J. Pediatr. 148: 193-197). Hence, a deficiency of

hOCTN2 is not a suitable marker for the majority of

carni tine deficiency syndr onmes. Further, the protein

CT2, whose am no acid sequence is avail abl e under the

accessi on nunmber NP _ 1491 16 in the NCBI database

(National Center for Biotechnology Information USA),

so 10, ST BTRBR BoF O Re e St e h T o evecary

carmtnrteSd@kafemye@%ow Wheiéih rﬁ@t@ﬂéné i fNe éd?ﬁlt%'fgé r8f hOCTN2
stem c caritine deficiency. I'S ose

contﬂautﬁ@t %reﬂmdr@%p@naﬂwgah(ue&o)u ¢ auot9£19 Héatere Genet 21:91-94).
hOCfWﬁ&se Q«%J‘é&a Itqhgﬂ?@goéuaélgp guiﬂctéé %@Ld?)tgggga gader the

inas a carnit ran

acces@roranunmbeaNFd weoﬁencwwapmnkj&@ o SBAED NOE 1205REM, Ahowever
rﬁ er XM 291 120 in_the NCBlI database, correspondi ng
not syifegized (5 ARSSUS SREFIEE WaydB e Indestingrar iarfhe kidneyaobut it is

oSSR RV 089 SHL A oo
carnitine uptake ffrden ﬂ@?dlebaGG@armtuﬁE@ﬂnloBﬁsmlﬁ)thbemde ttymenovery of
carmtgkﬁ fd %rg%agrrfe%dlf teéE@an %P et@I ng%é)ggtgh ref ng%.

di scl oses the rat protein AAW7635 (rB2la) vvh| ch

shares 47 % am no_acid sequence identity with SEQ ID
In additipn,10Rd N is nat suliciant teadiatgroastition uglake: inghe intestinmand in

the k|8T1 032141% iR jﬁhé‘ b@%n?ggéa(g%% ‘gh Bod E@B@H@ﬁ%&ﬁq@ ap A%gga%mal and
kudney apithelidrm it not drhtael\dmﬁbl sidé alimse cantltite hbedé\wbé $iaP8ported to
ich _shares 46 % am nq acid q)gence

nb .
the bIPAAYERsIS (LA Kethah 2005 Easim RORBYEACH 1 SFEaEan,

It g B e e T A SRy B ROReR e st

deficidicypwhithreanaenly metc&aiad dyi inltmnertopsvadrhinmnbl dficarriitine, but not

h h h ,
by dielaGea 08 AT aRiaPr NGORrOYEs FITe s Bbaiofh EarotiTaatat. 148
193-197¢. AAW3376 protein, nanely human HPDDV78, which

shares 46 % am no acid sequence identity with SEQ ID
NO 1 herein, however it has been supposed to be a

HeaneéiI thégﬁ ymglée B@g:rﬁﬁez;‘ Sslﬁ% %Lﬁg-l@gr nﬁ&%d@%@& g* carnitine

deﬂcuemmsym:kdn'iersrel n formpart of sequences available in
publ i c data bases, which however have not been
annot ated and have not been supposed to conprise a
Furthélarﬂ'i‘é bfcﬁ@mt ¢?ﬁs\ﬁﬁf>§@ Bmifd QB‘Htéé@{uéﬁeé! % avllable under the accession

| SSue- eCI I Ca Sy nt hesi zed carnitine transpor er
numb@f NPhd 419ﬁfl Bdm ithee N@Blcﬂataba@ek(lNa’m@gnsl Genten éorcBiotecheniogye

inforrflfVERY bRl €, SERahnNo, Ta e s hbien Saguiioe

transporeerdbriné € we ftstéohlly ABAGS i defitiericy dRileabt Addunt for the
majority of carnitine deficiency syndronmes at the

symptaspepf systemic eanting deficiancinsporter, but the detection
WO @@b??giﬁg\éﬂﬁh@g{; ﬁé@;‘@ c?ﬂ%sépeu od vvaysﬁ?or tLHSFem however,
no inforreatioreabooft a ﬁ;mmemocf theaproteéinres aleaindtirentrgnsportdrdas been
.level of .the relevant disiurbed enzymatic activit t
providee dun Amina o palietrs QU e DdSTaE Bccaagon cumier XK 291120
in theW@BPUé(a‘b%%éoébr%smmgﬂo@EQW@ KO: h@fhé?éﬁ\eﬁorfnbﬁses the entire
probl em of a reduced or even mi ssing uptake of
carnitine fromthe intestine. In view of the above
there is a need to provide new ways to di agnose and
treat
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carnitine deficiency. Therefore, it is an object of
the present invention to provide neways for the
waolagnoess of carnitine deficiency. A further pOT/ER2008008834

the present invention refers to new therapeutic ways

to treat carnitine defici encg. Still further objects

of the present invention refér to new ways for the

di agnosi s of diseases associated with carnitine

deficiency and to new t herapeutic ways to treat
amingasishseqiencenfiSEQADWIOh1 @adrant adnbhdnﬁhsaqeeﬁae cohprising 39

aminf SEREen B FalfE 12 B B B4R $EQ TD No: 10) between

aminb issRls2 FDakH tew omzaz tDN@ i ahs% tﬂa@e@?@' akgp%éwsnahﬁof SEQ ID
NO- gartlcul ar of huma mce and rats.

% GRS, QZaﬁ%&’sﬁéﬁh@ &tgyotain MWﬂ%GIBStVBﬂﬂaa)Whlch shares 47 %

e (e i T .
about aiéur:aatlgncof;ihe proteinuasa cabitithé Etah@)or?er, ha@@eédtﬁﬁrd?«ﬁid?eiﬁ l&Yhuman
rel ated rat gcarpi porter conpri ses the am no
sequiieceprncii NS B e faursinine NGk datebase under the
Acce@s%ﬁ'hﬁHﬁ@érAS’zmoﬂiﬁldchoéhérB§4§%eirﬁiﬂm ?%@én&s gntity to

i nfluence thée activit carnitine nspor
SEQ #aiN®@ o1 herein dibwesr, tthas been supphseld td be atdlmjrotransmltter

vansfRA 25 45821 FEAESBUFE) BB RRabA B3GR s 2 amine

acid SARISNBE IGETRY WIthGSEQElDSN’QF f erfe$e|nt ﬁo\%@&rtpﬁés Begﬁtshhssésed to be
for carnitine deficiency, to ol |%fnuc eot i des

a hurgan Befveryansdiaasterany RECteind EiRy88 T2 disploses the AAW73376

O f
protef, AFRAL héfren PADMT . W NereS /578 oy b8enge iventity
with $BQdDi Nent hereinhbhoweesreithas beentsupposed & be anaurbBahSslitter
of scgﬁeni ng for carnitine transporter oni st_or

transp@ftely SREIPoUsmera fhe E@miae el setiancessSERJRNG:Z and SEQ ID
NO: 4 8omBFised %rwn ?orﬁ?‘b@t‘tb'f B8qliEREPAHiISbie .h@ubn&e\é;éﬂbﬁge@, which

test conpound (c) neasuring the activity of the
howegar have net beemalpmtatad arRl baez abt heen seppostelddd aimprise a
carn tscrg ni n for a carnitine transporter agonist or

o 5 €T nvol ves (a) providing a cell, tissue
sanpl e or organi smconprising a nucleic aC| d nol ecul e

coding for a carnitine transporter, (b) providing a
Fromitag tab@téﬁmﬁl HepuepsRegificaiyisynthesizedecasaiipe dranspertgraf the intestine

[

or of KRR TBIPHENOI0b BB U AL AP Gl SR o
majomrdﬂctarmtme defidencyt wndromlsmwmet ermning the

expression of the nucleic acid nolecule coding for the

carnitine transporter, and/or providing a substrate
Theréf@fe tll’i@re“eﬂé@tg'rék%rﬂ hd st@&: v@éé/sst%' dbtE€& the ma Jﬁﬁﬁleof carnitine

l'e or organi sm an neasuring the transport o

deflCleubsssyrairem@,s atnbe tevehpf theecarnmnsmartspoaer du4 the Heteiction of the

O TR NN Y SRR M——

for thEBle@@tkat @fcsi/s&gnibqrarmttﬁe defidichty at theBFHITiRE relevant disturbed
preferably invol ves determ ning the transcriptional

enzyrgatic actiytyo At prrsent thecprly @U?dablﬁlt'é%fﬁpéuﬁnw,%rls the administration
|

o ca R, b fed Do L Plobhiy ch s ARl RO ARRARG fa o

carnltmfnomlthe inteatrspor t er agoni st or antagoni st preferably

e ravi ding a carnitine transporter
in vieW[ i SBaVEkGelTs o netieut BiBe i i g Cidas oo anzeat
camnitifBERGeNY. TheRFYRD ISs laﬂdwf;@at df e Bféé\éhfjlrﬂgnﬁoﬁ @@brovude new
conmpound t'o at | east one of said volunes, and (c)
nmeasuring the activity of the carnitine transporter,
wherein neasuring the activity of the carnitine
transporter involves providing a substrate for the

carnitine transporter to at |east one of said vol unes
and rreasurl ng the ‘transport of the substrate across
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carnitine transporter is carnitine, noradrenaline,
nmet hyl phenyl pyri di nium creatine or serotonin. The
wa@cedncwig2go of the carnitine transporter is prefeecBBP3005/008834

nmeasured by determning the rate of transport of the
substrate by the carnitine transporter. Preferably,

the rate of transport of the*substrate across the

lipid menbrane is determ ned. Preferably, the rate of
transport of the substrate fromone volune to the

waysd‘ph@,e qi3gnesis ofirawdtinerdeficiendy. # futther bbjectioitbetprasent invention

referssﬁpﬁ{ ﬁe?ra?@@? mﬂ}?% ﬁn%ra |t| ciefio?%%&aég@ﬁdrg}&bﬁqgs of the

prese‘nb invention pefas Mnewmawf@r ﬁﬁe didgnvsRbOfAisehises associated with
nstituted cell. Preferably, the |ipid nmenbrane

carnif; ? IQeRCY frd E%PﬁthhW@PPH%Wﬁtt@ treahdisgases easeaiated with
carnififtodefdid transport of a substrate from one chanber

to the otHher chanber or across the nenbrane of the

lipid vesicle or across the plasma nenbrane.

P r.abl determ nin rat of transport of the
The rietifantiop b Pk oyt able skt acarabigranisporter which i
formetEiasitidsi@-$ it WEY in e H&tlﬁébﬁdﬂ@&ﬁeﬁsr WEQR&L%‘? of humans,

across the |ipid nmenbrane. Preferably, - agoni st
mice gRé satsniTBe wmamcary'nttsre tfafl§pl0§t§f detﬂq&zﬂrrﬁdhsnnvmlon compnses the
% f r, 1s.det er
amind g sealefibe 2180 3N | Ml SR BIABH nEgiE bR farporter

comptibes uwaminmacuu rseqaem:é SEQ ID NG Drerenecicdely Rafeldsht
ound and conparing it to the rate of transport of

camitiigaira MRS COMRFISERNE APHNQ PR sq0aiesE8SER IPAN®H2. The invention

refersf"‘iFl Q1A tot r*ﬁ@t tforc@{@c%l)e% Vﬁtf &by wh‘r&?m'ﬁﬁenggthe activity
in ves control measur ement & erein rans or

of camﬂmesicampoahees and to rdiatedi tpstjkrtsetrbnwhleod/s tolndim mamafacture of

e N R e AT Y T R T —
again§BédThitineerarisposeey, 6 didghostiY nsatheds flreatmifing B@fl&l@ﬂcybyto
a carnitine transporter, preferably transported
oligonycigatides fandetertieapueieicrcids eodipg rf@reearnﬁmeftmpﬁers and to
101 { sporter,
thera%‘%@ er at)rfo?g tftrggtnh%por eaq %?chﬁﬁtwgna%%i?or r at
carnitine transporter, in particular by a human,
r ra carnlébne transporter of the kldne

Afirsmg?gmcggmbﬁgrmerpt&f %Qre,sqqq ventien refess faa gp@thod of screenrng
for a @éiﬁﬁﬁw%%];a%sbbﬁaﬁ Q%Bﬁr@tjorbﬁnt@ Sﬁi%f"vPHé’r@mttﬁ@%ﬁﬁ%BHeJon%péées the

onpri si ng the a no acid e uence
stepslolﬁ (ra())pr@adlog ssEpnitieNGAnsporter, (bhpmm?ﬂn@ya tashearhpoend, and (c)

nol ecul e rising, SE I\IO4, or by a
measHﬁP%m‘? ﬁ@t'\{'ﬁyaqgﬁ% t'rbfgg fin any enbodi ment of
the present invention. Preferably, the substrate is
carni tine, noradrenaline, methylphenyl pyridinium
Prefegabiythe eethed of seteesinghion a %n%npﬁ@mépeﬁeyagqmet or antagomst
n {
i BUT8L B oD BEsorh B0y STRSE| 5D Lol aco
moleduke aatdlingrfer andr‘mtrnéatraaspdrtere(b)mre\ﬂdmgkﬂ ;esh‘.compmmd ne said cell,

Pr ef er abl carniti conpri.ses carniti derivatives
tissUSTRIPE CFATHPREHb “RHACL TGRS TIRY DS ACAY of e fRETte ransporter
Prefefily, YREAMAMGAABRICSRY 6£HR) 6drﬂi%n€‘fﬁa%@?bhéﬁ%v6ﬂ@s determining the

carni tine conjugates. Preferab 9/ nitine
expreggipaisdithe auclewnqrid seolgeyie icodngi forthecearnitinerteansporter, and/or

providly 35l 47 v e ety SO S, foou® SRt &
organigte i aaeaduringethe Rragisportidf the sabstrdte by theRiantitihe fransporter
conprise L-carnitine, D-carnitine or a carnitine
anal ogue which is coupled to an effector nol ecule.
Preferably, the effector nolecule is a chem cal
compound that shall be cotransported over a lipid
menbrane together with carnitine by a carnitine
transporter. Preferably, the effector rml ecuIe |s a

-~ . 1 o - o e
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Preferably, a carnitine anal ogue is a chem cal
conpound whi ch possesses ananal ogous cheni cal
W@ 00do1825® t o carnitine which allows its transpor/EPgs/e08834
carnitine transporter. The nethod of the invention of
screening for a carnitine trgnsporter agoni st or
antagoni st preferably involves testing of a test
compound for an agoni st action enhancing the activity
of a carnitine transporter. In alternative, it
acrossf, ipig saembranenef ssid get dissue seppiedr boayarasma Dietgrniiniag of the

R TR AR e K N —

involvels dateewiningpthiedraresceiptionalidetvity eNHRHURSic %ﬁﬁﬁhﬂec‘?ﬂe and/or
ant a& nist is adapted to the screening of

determinipd the,pmaunt of Hie,earntioe tianspertar prdeinest | ng of an

i ndi vidual test conpound requires a short tine, and

preferably the testing of an individual test conpound
Alternaélvelyoﬂmweﬁhodmﬁsmeqmng dor a tratrhtumfmanwortér dgomeR U antagonist

refe{ ){Jlarto‘vcu a %he t est ound. A test conpound
prefetabf BlolvEs ALpiRvIding aFeDHES NRDSRPHBHEATPE e BN figidapmbrane
separ@t:ﬁ?mwbnﬁnéé aaﬁ@%ﬁwgrarﬁ%%oﬂs REdR 3BPBVid hg a test
erably a snmal ecul e, preferabl’y a cand

comppand émabbraétpae of saigowiemes rafich(g) tnmeasmmgttberaobmty of the

cari R chRere i hRaBLARS Yod A N FR B oyt

mvolersqirewdlf@C’aTBUbstrét@ fbhmeadarﬁMné(tﬂaﬁspéﬂéﬁw?ﬁ 1582 drfe HQaid
QID NQ 2, or SEQ NO. 3 or to any carnitine

Volunﬁsa%dpme@éwm §?§ ng%quhofaweeﬁﬂbétfatﬁeer§s sgisklinid esembrane.
invention. Preferably, a test conpound is a candi date
for an effector conmpound which can bind to a protein

The test qommur;ei’ismfakn)aﬁigmaed fovtear agmmsh%rcbdrmagb?i'snaaivity on the

ne cof actor. binds to or is a candi dat or a
At BRI el 200 - 2 DU S BRESTaPAG e e.shTRgned for a
carnltfﬁé' t‘i’aﬁﬂ#@'ﬂ &gorsRol Bhidgonikst. FEferbByNCsuiable rsu@ﬁr%t’e[?or the

, or t0 any carnitine transporter disclosed

carmtme téémfmr‘&eém camitinee npraskenalinen mathylohenypwifidiniion yqreatlne or
seroté{ﬁﬁt conmpound is a candidate for an effector conpound

ch can bind to a transcription factor or to a

translation factor, preferably wherein the
ption factor or the translation factor

The a@ﬁ@?vzgtbg @nifeg treasearters PEsiRrarly measured Py sletgrmining the rate
of IR bPYBR R R R SED bR 6, e SRR

transpoyrhohthei substratmacroas fine lipid membsqmar ise:fetelnmmbdslécéfenabm the rate

of iyt oL FRR uRATPE WORCHR el BT e e el midanh Bfprably

the lipMitemsihetdpaeatel tR6 chafibeps b éln 'eRFéﬁﬁ‘x%ﬂtél lseftRY a8 Blosed to
the synthesis or the activity of ranscri ption

form 3 rage offa lipid vasicleaer t@rfomm@plasmeemmayem arlying or a
recontspt%téecg1 gtglg q‘f)rl;f%%@l f;\%glfsp‘?q g@%ﬂ%ﬁﬁ ﬁﬂff g%ts'tﬂg cgf}ﬁ rﬁé transporter in

an orienfatiohshatgalidwe wamsporbef alsaiestine fonSoRe IdRaMBer o teE&her
Qr. i ncr %a:ses or decreases

Chamé’%%%?ﬁ%é“%"@%%fﬁ?‘?@émﬁ brid vepiclenaiasroes the plasaiepembrane.
e Hin r y
Prete S Ay REREY it SHESAE A BB )
membranecaimpyises cueasuiiggdbenaonont of theasatrdrate alangported across the
esj zed conpound that is identical or simlar to a
“Wdrﬁ%PhF q'y occurring conpound, or any chemcally
synt hesi zed conpound that does not occur in nature. A
natural ly occurring conpound is preferably a conpound
that can be detected in or isolated froma
multicellular or single cell organism in particular a
compound that can be detected in or isolated from an
animal, a plant, a fungus, a yeast, bacterium or any
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ot her cell-containing organismor in a virus. A
chem cal |l y synthesi zed conpound that does not occur in
woatoanes2ss preferably synthesi zed by conbi nat opCBEP2005/008834

chem stry. Preferably, it conprises a |ead structure

derived froma naturally occ(lPJrri ng conpound,

preferably froma candi date Tor an effector nol ecule

which can bind to a protein or to an enzyne cof actor.

Preferably, a carnitine transporter agonist or
Prefegahindbaiagonist enantaganisi ectvity ofthedestrmmpotent oo theactivity of the

: i i -+ Qf L: ntiQn enhances, .or
camitiREbansboter S URIEIKS BY plEA3ubRY S 7 cf fengneg csfhe substrate
by the namdtinentsanspriar in thee pre3eape bf tHe tebt @dSmPBdhé{ lafl&omparing it to

h a@reﬁfragflé;/ og a healthy individual. Preferably the
the rafe, phirapsRet o W@;ﬁdﬁﬁéf@t%ebm%sar@ﬁmmrmhmbgem of the
Lt A - -
st ol e o InyB e kS HifPacptmEhlsp Rperein
transparbotthersubstrate overstpedipi megumase wathbanhtrescarhitine transporter is
measage{t;i vity of a carnitine transporter in an individual
H ‘'ng a reduced anount of a carnitine ,
transporter.Preferably, the carnitine transporter
agoni st or antagoni st enhances, or decreases
In any embedinmert|of the peesant inMenjionsthe sybstratecofthei cannitioé transporter is

any sGASPAE o309 B ol e B il L by a i
or aniertl icarrineofransgater! pefemblyatransportddeoycamarhiifian carnitine
t ransport e{) associ at eoL?V\/l th carnitine deficiency. _
tfansm@eg@&rﬁ Iy irNSPAed @ hHMERs RRUSer oAt ageing transporter, in
. e V . o
pariF LR BERSLb ! i RSPy G A RRERSE or e
intestineaRsgforabdy the sulkstrate i anysuathstiede tnagsportéd by eacsarditine

activity or_ an increased anmount carniti
transqtiles SobRrBing BecATBnagH sk Sor iy BT SRR PN 2 or
SEQ ID RIGE B0 6F @hcdded Bl Mitdéic BRidemBldcieeé SmpAsihESEQ ID NO: 4, or by
transport rate of the carnitine transporter for a

a carnyiings transrortardlisslesechivuany embedisnerdolithe peesendinveotioer |

/ f ' LC. aci :
Peeefi 5o s8odliedt bR ForSHBbERE HelpBe kR deatine
and/oPsefotariih] Moré peeferbly, tthersubsteate pocheiting. ovi ded in the
net hod of the invention of screening for a carnitine
transporter agoni st or antagonist can also be used in

In thedMb&HiRRntLHRE! Qénﬂﬁvéﬂl%anSFr@me bl'é‘f%%lfébma}?&s -carnitine
carnitine transporter is preferably a plant’ or anima

and/ot Brearnitine, preferably L-earnijine fRyefasbblyacammitived cemprises carnitine

. carnitine transporter refera a_human, .nouse, or .
derivaileS e CRHANGE anefigkeS: Frei BBl Bt Rpuvallyes cotiprise
carnitindtrifabdiesedicdmiinel doniliRRées. PrefatbBlyctalithedmetabolites

intestinal carnitine transporter. Preferably, the
compgsg Rhysielegicehraindinesmetanalitasswhich ase formis b chemical alteration
oL AFRIEEDSERAE i el oty 5, PR B e
conjugatessporprise li-samitiviey ID-admitimet or & eamitinenandlogus pdidreis coupled

to an E&%&gﬁ&%l%léﬁggrggﬁy agfg%ét& rtngﬁ*&lugagf# ipl;r\]%@?gal gompound that

ol O ] G AR 559 i

transpanter Horederakiv it sffaciar modecide isca drugRyefdsably, theecoupling is any

r 0 L, e no aci
chem{3[ford. 27k MRS Eley SR REF: iy SLYAR B olbmis hon
Prefei@by, blzdWalting analajuecisipthetnisabcorapelind anidh posHeeses an

conprising 39 am no acids (corresponding to am no
acids 297 to 335 in SEQ ID NO 10) between the am no
acids 296 and 297 of SEQID NGO 1. Preferably, the
carnitine transporter is the orthol ogous nouse or rat
high affinity carnitine transporter produced in the
ki dneys and in the intestine of healthy animals.

-~ . 1 o - o, o s o o o "
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Preferably, the carnitine transporter is a related
carnitine transporter conprising a related amno acid
weegdpmees to SEQ ID NO 1, SEQID NO 2 , or BEQEPIN05/008834

NO 3. Preferably, the carnitine transporter conprises

a related am no acid sequence to SEQ I D NO 1.

Preferably, the carnitine trénsporter conprises a

rel ated ami no acid sequence to SEQ ID NO 10.

Preferably, the related carnitine transporter
analogonp chesycalstructure tacachitireswhitheallowpits Sangpct b%@ab%trnitine
transggrté" sequence identity to at |east one of SEQ ID NO

EQID NGO 2, SEQID NG 3, or SEQID NO 10 and at

| east 10 % preferably at Ieast 30 % nore preferably

at least 50 % still nore preferably at least 70 % of
The rpgibod pf She inventiea 9t gereening fov iatgarhitine dtanspaster agmst or

f bl
antagPHIRt prétbFaniy lofleReXindbr & 354! kBB &b 3gelist Afton
enhanding iné aotl\am of asemn&metraﬁ@oh@r NQaItbrrﬁétw@E@ld\Blm tedfing of a
refer ?}/ QIDNO 1. Preferably, the relate
test CB S @r ap éﬁ&ﬁﬁm&i @C&@ﬂwm@égg th aaf«lﬁlwcpfamafmtme transporter.
Prefeﬁéiﬂy' QRe ‘?né’tﬁoghﬁ thinvBh5 bf sé@g\ﬂﬁger r %dc%%l%e} tragsporter agonist

aval'l abl e under t e accessi on nu
or anfagonisit is adapied 93 thit sokesing ofra BN ABTLED of destafontpsunds,

n,AAW.337.6 man HPDDV78 di scl osed in EP
wherdJ P 198 B0 o BBy RRRF ekt BBy e arta e She R ienmrand
prefe@blmlhest%tu@g‘ ofdh MYIAELAY t§§ﬂé’cﬁ'ﬂﬁ€ur’?d3%doﬂoﬂ’ﬂ%% ﬂge%éhlres small
% sequence identity to at |east one of
amounts ggagentqoin partispigr phthedesgcompodmd) | D NO 10 and at
| east 10 % preferably at least 30 % nore preferably
at least 50 % nore preferably at least 70 % still

A testeompoured tstdd in thk rhetst dehdtirventibn e ssteeRthgfoph ddifitine

substrate transport activi é%),lf or at | east one
transpQrisfaaonest 5 2t &%ﬁ tys peafeabivna small mplestls; apeferably a

conslnAT o e o PSR BRGNS QIR or

Preferatdy tealelsy c@BQoum KCa candidetestorlzinyeffecter amnpouridwhich can bind

transporter. ¢ rises _an anino a
to a pLOfRRT eanREin HeaTi 008, Suanes G T NG LESEQIDNO: 2, or
SEQ 1 RECEIr bt 16 vty é@ﬂﬁﬁ\e&%r@f%ﬁ?mé%f&%d'lﬁ %ﬂtérﬁh/odlﬁméi‘ﬁ of the

| east one of "SE SEQ |
presest ingeQtiom NO 10 and at Ieast 10 % prefer ably at

| east 30 % nore preferably at |east 50 % nore

preferably at least 70 % still nore preferably at
Prefefaiﬁwsta ®at %mpoahd isastndidaté fir dnheffetidrs¢éorpeurid whiibaddn bind to

tivity for at st one substrate, preferably for
2 profaih i 10 A1 MBHEE GPEIGH FOETEID 4RI BrORIN a5 EEHRRRIDT Rinds to or

is a c&ﬁcﬂ&éﬂ%%F srcowmmdsw.ﬁambfts aaﬁ?ogkgp g%ééwéﬁgﬁﬁ%

prefer
sequemoef%EQUDyNOt ﬁeSEQ Iﬁ) NO1é2 turﬁEﬁbthtN@ S, ordoiasycanbitine

| east .9 0/ refer st 95, 4. % sequence
transgajt disgosas By an e ?Pd%% to?f?@%éfeﬁsnht’i"eﬁg%lzq ID NO

2, SEQID NG 3, or SEQID NO 10, and at least 10 %

preferably at least 30 % nore preferably at |east 50
Prefe%blymfaf iesheemppund s acandigdate foo a%ef@qtcpn campeund which can bind to
I 9 t

a trangﬁﬁﬁtﬁfrg?gy%r?% rt]é %ﬁnsﬁj’é} 14; i%tEglo?f pre Q’?E‘y%h{l"eﬂ'r e Fanscription
factorsurlibe translatipn éécaoahdcyeésms arateréases, thprsghtheald of 4 protein

itine, of the car N ans ter conprisin
compiRBa dhi ABVR PR RsIERER SRR AR SERYBN PR Rer SECID NO: 3

SEQID NGO 3, or SEQID NGO 10. Preferably, the am no
aci d sequence of the carnitine transporter differs
fromthe am no acid sequence according to SEQ I D NO
1, SEQIDNO 2, SEQID NO 3, or SEQID NO 10 by
so-call ed conservative am no acid substitutions which
are known to the skilled person and are supposed to
have little or no influence on the activity of a
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protein and hence on the activity of the carnitine
transporter. Preferably, the carnitine transporter
walkdbeiess rom SEQ ID NO 1, SEQ ID NO 2, SEQ POI/EEL2003008834
and/or SEQ ID NO 10 by am no acid substitutions which
are supposed to have littlegor no influence on the
activity of the carnitine transporter by the skilled
person who consi ders the am no aci d sequence al i gnnent

SE 1, SE E
or Incigases GEEROREPED T AVIHNESIS9r BaY Garriive Fansape! dpgosed in an

embodifdht of Bife hfcRBAPRVERfiodised | n any enbodi ment of the
present invention is encoded by a nucleic acid

nol ecul e coding for a human carnitine transporter

PreferBpf ARt sP b5 SR Bf ah B foricBhiEtununicn can

dlrectl? 0P SrhEreil§ (Frhérbﬁgé by dezienee 3ieel siymthebig dritHe extivignoll ®trahscription
he intestine. Preferabl % t henucl ei ¢ aci.d _nol ecul e
factor o606 transiation fagiearPreferahly Whsistn he transcegfion fagier or the

translwgﬁgtegrﬁgg%& gé&%gggf Wg@&é &t %?}er%? @oﬁ%@sfn@ the
ammthcmﬂ eeqbélyce SEQ 1ubICi1¢ SEQ dD NDe2 mreSE@dﬁrN©e§ aBHiEreBses or
es for .the human kidn ndlntetlna
decreqsss e MBS ShorY BAMELHLTA ARG K SRenIn 40 rBoUient of the
,QW‘ SEQ ID NGO 1. Preferably, the nucleic acid
preseﬁntgfl e conprises SEQ ID NO 5, which codes for the
orthologous murine kidney and intestinal carnitine

Preferiy e e rarpappy Syt orlbinBHL OBl i, RERHEE patel becurring
comp&ﬁ@ Idp d\@aerﬁscaWB?rﬁthégdeé chatpouine that isdtiergizas or similar to a

dney and i ntesti nal carnltln trans er co
naturallyCRNTRG GMECTRAHATY B EY NBSIFFS FRMBINY thafbes not
acid nolecule conprises SEQID NGO 9, which is
occurgﬁ'f\éﬁjcr ional splice variant of SEQ ID NO 4, coding
for the amno acid sequence SEQ ID NO 10. SEQ ID NO

9 conprises an addi |ona uence co
Anatyialy SBENEE0 SRS PSter AT ARG et 588 b Hetggiga in or
I d that
o SR NG gl of gttt compouna rat ar
be detduted & of isblated framsman@mah 9 Péﬁfﬁo@é‘dﬁw aeaskact rium, or any

other Cﬁﬂggpf%gﬁg %ﬂl? gaanspo @E@‘f%\tﬁ%ﬁ%&%mpound that

does ﬁ@ﬂ@ééuﬁ&ﬁ nafife 0P prefeeitl s},g\theaned by contiimgiotial SEisDy.
NO 4 and additional non-transl

Prefewdngh@@gpnsrehsea ,Jﬁqgg%tmctpmgwﬂ r?;p(ﬁ,p@%lgg}yoqcc[u%ng cor%pound
prefeﬁépllif{oco degwﬁa LRl ERWIERETNE WhitH caRBihdtd\&prdtein or to

e carnitine transporter conprising
an erizymeacofactoaci d sequence SEQ ID NO 1. SEQ ID NO_ 15
conpri ses the open reading frame according to SEQ ID
NO 4 which codes for SEQID NGO 1, the 5 flanking
Prefeﬁ@ﬂ&/,oé‘ 85%% fAMsbIMeS lgehist6f aﬂatdg@nﬂﬁ idﬁntlﬁE@alchMIhg to the
, - an

the 3" flanking region conprising nuc) %%
inventioh briused i BnemigmEinept pi3helinventjast eihalces. ehHphibits reSpectlver,

carnitine tran I ferably of
e LR P EPL LGt o 8 R drteraly of -
healtHy ffiiviguall Peeferdgbty theecdraitine tdmspottec agonisi erghances the activity of
transporters which ar

a carnﬁmedmr@@osehﬁw@ms’@wgv%% Pf'gggy&émé&@?@"%%@"w% deficiency.
’ ityasf aSE&enitine

s G i v
transpnnedmdamy\dauduﬂiIhewmgaa:I’Qﬂlmdlﬁﬁ@lént\mflacwmgmgtfﬁﬂsﬁpﬂﬁb

SEQ ID NO 4. Preferably, the nucleic acid nolecule is

simlar to SEQID NGO 9. Preferably, the nucleic acid

molecule is simlar to SEQ ID NO 15. Preferably, the

nucl eic acid nol ecul e coding for the carnitine

transporter is detectable by routine experinents for

the detectlon of nuclelc aC|d nDIecuIes conpr|3|ng a

o - -~ . 1 o o o - o o
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detectabl e by routine experinents for the detection of
nucl ei ¢ acid nol ecul es conprising a sequence simlar
w0 0008/0ks2emn sequence, preferably related to a REDBP2005/008834

nucl ei ¢ aci d sequence, preferably honol ogous to a

known nucl ei ¢ aci d sequence. Preferably, the carnitine

transporter is encoded by a Rucl ei ¢ aci d sequence

which is simlar to a nucleic acid nol ecul es coding

for the am no acid sequence SEQ ID NO 1, SEQ ID NO
Prefegably, thsmarnitneiandporeragorisi o, araagombleemwme@ or decreases

u m.lar to a nuc c aci.d nol ecul e codi ng

resp%&gfg b%r?ﬁ?tfvf é’f e 8rvtagpn{)9f 3 R9rnitRsIARERAMesin @Rdndividual.
Prefepalsig ethe daiieiRé itihspbite

detht abl e degree g sgé%gggﬂééﬂh@n%egtﬁ@mﬁg ﬁFOfl?géH&'Cava”am
of the gafaiting teansperenassogigt wwtrsqzannntm ql&frmm,y Prefeeatdp)| the

carm@?é/ rgﬂs ﬁtﬁ?ﬁﬂlg &je%gégsgesn{l;fe ﬁagia fngﬁ': Yr@gs%orter

preferabdy ef a kaineajr arohiestihal cxoniting tlfa(hépdrtélafrﬂbhhﬁtﬁwdual havmg an
go[t er of any enbodi nent of the invention if
mcre%%ﬁsﬁ% vy o5 a;S‘r'BPf&aﬁeg @MU iohg GARNIEAE HanspPdes am@ﬁab!y, the

e B 1 A SRRSO Bl o o e

readi l'y appr eci

. carnmfm/tratgspprtmﬁerca sbbstrategtoethecdmeanfusfibe cacrdtivie transnger and/or

o the B kP B R e L bbb Bedbaer e Gamiune
transpéra@ ogi es between nucleic acid nol ecul es can be

detected w thout undue burden in hybridization
experiments, wherein conplenentary base pairing is

Pt st B GRS BN B30 BB i o

screeamg ﬂoaa daoniting mmneponaﬁagbrﬂ@tl ercaftegeist ¢h AR6 bR used in any

rni |net ?‘ orter. of an enbodi nent of the
Other. MERAt P thePresenti inyention: dhe Garkitiae dransperterisarefesably a
plant BP H'an‘la? '%%ﬁ%@ék@g%ﬁ%ﬂ Rloeﬁg%ﬁlypa mrgﬁ\aallggg%rmtlhp’traﬁsponer

prefew(twa ﬂnumarh enause, or ratfcarmtlhg randpedsr, mefaraibl;agrmmmey or
. t hereof,.or,to a a cethereof
intestr SRt forbrfed Bl AR Y il tel Smytite Epasnqrter

| east .25 nucl eoti des, preferably at | east 50

nucl eoti des. Prefer abl y, non-stringent conditions are
Prefetaldy thesaenipne trapapererscompiiiestthe amineiasisssequenese3EQ ID NO:

c
1 SEED T 5 50 0 \MICL B P o e
transgﬁ&t@rl iDaNiiyh affi mﬁg’ ﬁ}?@ih@r@@spd@ed ;|$ro_det‘,@d! _i‘n;jfhﬁdTiﬁlﬁle)fmand in the
al ogous way. Prefera a nucl ejc acid ol ecul e
'ntestwfr%h?%#hya%ew[ﬂaﬂ i %r@?%%éwsmﬁ%mﬂ@@amﬁm@tef Omprises the
f Nty €

ainG B SEQTNYET) 62 A Ak AP Bt BBorr o e
humah| lﬁdﬂamgamblgmﬁ’un@f Pstferatly, e cabnitime traps@ortén comapnises the amino

acia se5gRte SN {22 tPauRisiie i orm Ao dupion

compliBedNeh al;l@ltio‘i\au erib’eecfcﬁﬁ iding QQWIh@'%@{COh@@Ebﬂé&g to amino
nucl eot i de er abl | east 25 nucl

acids Zd1taran 1) SHOIBANQ. §0) bemeaiihaeingasics: 268 nd 297 of SEQ ID
.qron-stringent conditions are used, nore preferably
" stringent conditions are used. Pr ef er abl y the

Prefedaé:ﬂ)edhé carnitinvotraasparténid thelodbolbgousiasaiseasr rat RGR affinity

: IS, elthrof bases .on_t he
camitfaBAPoser ehiioetdnias §sags Spdm i napiRee ety animals.
Prefefdtdithé @aﬁuﬁﬁ@trahg pEERHonssHEdstth BeniRb aﬁ)bbééqnewe'@m ID NO: 2
are known to the skllled person. Preferably,
non-stringent conditions conprise 3x SSC, 0,5 % Sodi um
N-lauryl sarcosine and 60 OC. Preferably, stringent
condi tions conprise 1x SSC, 0,1 % Sodi um
dodecyl sul fate (SDS) and 65 OC. Preferably 20x SSC
conprises 3MNaCl, 0,3Mtri-Sodiumcitrate, pH 7,0.
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In the nethod of the invention of screening for a
carnitine transporter agoni st or antagoni st which
WO noelys2s provi ding a carnitine transporter copQI/EB®AS/008834
inalipid nenbrane, the carnitine transporter is
preferably conprised in a cg|lular nenbrane,
preferably in an inner mtochondrial nenbrane or in a
pl asma nenbrane. Suitable nmenbrane |ipids are elther
natural |y occurring nenbrane |ipids of cel
or SEQ4RNQnasrespaetivaly. i toe Hrﬁlsﬁcﬁfrﬁ"hb'dr‘ﬁb 2h 0 'wma'an@h affinity
n nature but which are known to the
Canﬂﬂﬂgmahgﬁﬁgwtferably, the |ipid menbrane conprises
lipids form ng a menmbrane, which can conprlse t he
C tine tra s orter Suc
PrefordRl, MaCajaitegriamBPerer it Joiainel o Bitae tiasphRel Seliptisng 2
related gﬁm@aud @ﬂce?[&BE@Hb XO:thSEQMDIFO P oCSFROMENDS 3.
or are derived froma cellul'ar nmenbrane, preferably
Preferablyl mmmmp@ﬁeaﬁommées airelaterd AMinG ACKesAstugRes to SEQ

Pr.e he | [ r
ID NoZ e prgratly. the Ear g Fr ot SRy fesof 8 ApPemiad
sequeaeg t@lsg@myzmbm@f formng alipid bilayer or a lipid

nonol ayer having two hydrophilic surfaces in an

aqueous nedium Preferably, the |ipid nenbrane -

[

Prefer B e el iR S ket SBoRe PETRBNi Y a BRIGRER Scfbence
compngihg @ feadt 60t%nsehuéa‘1m ideatitystoct Imst@npe:m tIRINO: 1, SEQID

w02 SER BN ol V) B3 aDpart 9, BB 86 0 .

more pFéférér aﬁ%ﬁ‘é’r 0%, sruhenér@cmefetraﬁlyta@%asevbwoaﬁ the shbstrate
preterably deri'ved froma living cell. The methods
transpuirt Activity rigr af lessioons swmﬁtme,dﬁefaiaalw fapainiine. af%‘erar&r?f L-

ski | L.ed .per I
carmtﬂeaﬂggﬁrqaépmpg t%&%gﬁ g&ﬁhﬁglﬂp the %Prﬁréé %(F::[Hegéﬁg%ce SEQ ID NO:
1 or SEEIBND! 10 %réfd@aﬂy\mtlbe\l@onmrl ses a |iposone or a
closed reconstituted cellular menbrane. The | i posone
or the reconstituted cellular nmenbrane is fornmed by

Prefefag%%ﬁf‘f% 'i?gt Eﬁhﬁ_@@ tréarfs%t)ﬁéﬁ%ﬁhpn&@@tﬂé mﬁﬁi@m@ rsequence of the

rane vesicle is formed y exposin
rat proieii AABVEZBAT (rBRna), avallametundaethq/@ﬂ;cas&qmmnaﬂreA#Z 2@7 of

the pr@eﬂpt@ﬁi@ﬁfg{ ﬂtgfsnm%;t?a?@ﬁ?\g %%]{/td) oir?g ﬁg{ggﬁ%\}%\ﬁﬁﬁ% namely

humaBiPBDVTEBARLLE H BP g8 P00l nge, into a buffer
ution. Preferably, the reconstituted cell is nade

by opening a living cell, providing the carnitine

B RIS o i o

comph'ﬁﬁmgféttléﬁétw‘?/d@jquvlncaﬁdemm tdat least oneotiSEEhI2 Y, ISEQ ID
o L S PG FELR AIEoR P el ot 0%
more&?g?e&é@éa%t llee.%n t BRI Rfdfe F@é?adlﬁaﬂeﬁéﬁ?@% eflill more preferably at

e carnltl e transporter is conprised i
least B0 as MEastONofdhe substrate transpprt au.tlémefcatﬁt;rea&t Rae Substrate,

test cell res ucl ei I
prefesakiueh GarNENey Breisiap et Eispupifydt 8 cSfidife GEAspGHe"
comd%%rrrgj H%Hoaébswgéaﬁéncdoseoellmhu 1aorr®maD NO; 10, preferably SEQ
pre erably a nouse or rat carnitine transporter

IDN@réferably a human carnitine transporter, preferably a
ki dney or intestinal carnitine transporter, preferably
a human, nouse, or rat kidney or intestinal carnitine
transporter. Preferably the test cell expresses a
nucl eic acid nol ecule coding for a carnitine
transporter conprising the am no acid sequence SEQ ID
NO 1, SEQID NO 2, SEQID NO 3, SEQID NO 10, the
rat protein AAW7635 (rB2la), avail abl e under the
accessi on nunber AJ276207, the protein AAG4193
di scl osed in CN 1287170, or the
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protein AAW3376, nanely human HPDDV78 di scl osed in EP
881290, preferably the test cell expresses a nucleic
waeood/ocagd ng for SEQ ID NO 1, SEQ ID NO 2, SBCQ/EE20bEN0SS34

3, or SEQID NGO 10, preferably SEQID NO 1 or SEQID

NO 10, preferably SEQ ID NO 1. Preferably, the test

cel | expresses a nucleic acld nol ecul e conprising SEQ
IDNO 4, SEQID NG 5, SEQID NG 8, SEQID NGO 9,

or SEQID NGO 15, preferably SEQ ID NO 4, SEQ ID NO

Prefer%bryf tIféEQaanui‘eradﬁaoﬂ@r ebampaisky aBEMIND 4R sdquendeEEdrhprising at

least Sixiks fbleranl oh a5t HB YecRIFDRl 2BicAtd5FS) HH hPegedince identiy to at

I |
least WBFQESEIS Rg" 1 %@Q “%?\R%E%%IE'QWBWOP?G%IEEEQ? FEQWDand at

least 1D%\@referably SE(@asDB&IOS mere peafatably at IeRat5Q &o, amore preferably at

ot 10 BB A D o Y bl
trans;ﬁﬁﬂﬁ’étlv&m@r &t 18 8SIUsRCSULYIatE Srefetably fbpcﬁﬁ(ﬂanpP&Erably for L-
or SEQID NGO .15, preferably

9, SEQ |

carmtmeopf w@arwtlmtraﬁepomw@ﬂam'yg t éfﬁ"é%@c‘@e"rqquence '$Ea D NO:
S L JSEEC(S nol ecul e conprising a

1°f5‘§3§u“5eﬁ“5e 1@rdibe%p%¢1gi g ?'g@'(\g‘ﬁl DNO 4, SEQID NO 9

or SEQID NGO 15, preferably SEQID NO 4 or SEQID

Preferaiils T RaIM R RIS COTEBSREaR 155 DD opPalaably at least 95,4 %

sequém:'éqaé‘ﬁ‘tﬁy t&’gﬁ Sg%%ﬁéhé{ of SE@ END 11, 'BEQNPMNOOR! SEQ ID NO: 3, or

ransports strate selected fromcarnitine
SEQ i Narh andred Iea&ﬂﬂy}’opp@iqna,bw atldeasi i %o reene; m@ferably at least

and/ or o
50 4SS AL Be T ek SRRV 1 0.6 gy eost 20 %
of thesé{rb%h’étﬁ ﬁahéﬁd?‘t hbwity asit atlehbt ork Qtﬁlﬁ“tfmeypreférablye‘et carnitine,
is a bacterial or a eukaryotic cell

prefelfadnly fot d-eamiieast thecramitins RGERBILG! c9erisiag ihe gmino acid
bel o r dn o ||
sequence §§@rlng@) R ”S'ﬁ{ n%%@e 2,3 |9 NOO32oPSERIERD: A8l

e erabl st' ce is a Xenopus | aevis
oocyte. Preferably t he Xenopus | aevi s oocyte

Prefe%n&){tbg%lgg g%geq%%R qga A ' o Egg q?t%@&?&ﬁ fﬁb@ tlzle amino
acid #)éqru%ﬁ% 'a@cBqu% sEeeieNab Iy SEQ mm«tzateeaswm:)r at or SEQID

carni tl ne transporter is used Pr ef erab@/
NO: tmbyasoaiauled sobsevatiee aminmecidtssibgtitubions yhicharelngwn fo the

t est [ | Pr ef 1A
e S S ol L TS o
proteﬁ?&ﬁ&héﬁé@ of Elbé bbﬁh@ ofhhe l&amlmanaumbrmreﬂrefasabdi;e théearnitine

t est

wanspaier difersoom<SForIDyBN s DEG O g M TRAQLE 1 grtip! 5EQ 10

No: fERYahifiGe ”@M@ﬁr@i‘fﬁwmﬁﬁérﬁé’fﬁﬁﬁeﬂ?@r“‘ htnfluence on
the atfhidtysefahé edriiting transgorterttiyribetskillesiarsen wherennsiders the amino

acid sefpusngs Agpmt el SFr (BN SR PN G LT BRI NO: 3

drigcspepowd | i pid menbrane is indicative of
dﬁc“?%‘%ﬁ%&ﬁ/ﬁ y@o? the carnitine transporter. Preferably,

the detectable carnitine transporter substrate is a

tivel. I ti ti
Profeug b 4P AR ST BBYIA Ry captmgny o e prspent vention
is enco@Ed b benudisié ackiomolechieatoding rdn'miplumlanefaemabeyransherter
test conmpounds screened for haV| ni st . ar

produrdifdhrdddnaysiand/sr Brine iegifia FEfRiabl SREBIgielp agfimolecule is
rQls fKidn&y/aean BIeBtne. Aredribly, the
tnssu%bs%ar g?%y ?’é’s'gﬁ?eéﬂ”\?é‘%t".'%ﬁ thed7ta’elrn(r31twﬁ "chemi cal v
conpound library" refers to a plurality of chem cal
conpounds that have been assenbl ed from any of
mul ti pl e sources, including chem cally synthesized
nol ecul es and natural products, or that have been
generated by conbinatorial chem stry techniques.
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Preferably, the nethod of the invention for screening
for a carnitine transporter agonist or antagonist is
wa@odoemes2eel, preferably it is carried out in a pODbEP2005008834
system A second preferred enbodi nent of the invention
refers to a kit for carrying out the nethod of the
i nvention of screening for adZarnitine transporter
agoni st or antagonist conprising a |lipid nmenbrane,
whi ch conprises a carnitine transporter, and a
nuclemteaedtradleeu leudzries doethediurhaie of #ienimouse or ranéataitihg transporter
he kit of. the.invention referably al |l ows the
compgrgppeW@ﬁn@p qcé%fs %‘éﬁﬂ?@uﬁgg IEHNEY i1s S&Q m&'(@rbrﬁE@le NO: 3, or
SEQiIBNOceopounds, in particular in a chem cal conpound
library. Preferably, the carnitine transporter
provided in the kit of the invention is a hunan

Prefe%lietpeﬁ{ércef}éﬁg@dﬂfag o‘%‘f’BﬁBé r%ﬁ@ lgml %;am hcodes for the

h ma$ﬂCId 8 @E@ebtﬁhd\\@a ritine>trghs porbép.
! W C t he ratIn pr ot e‘%r AACV%n 63%%%%0 aeid sequence

SEQ @é‘l@ abr%retﬁrablv fh?em#é@éﬁ'%mqlmmmmeSEQﬂhuo 5, which
code DI R RrRRpoL T REKRER ahl sl rsfiog fpbiionsr eamerising

~ the ar&msﬂd seqatecaSEQ EEEQO 2. N@efelabl@i!i@d hudiéic adid fiofeduie

compgg&s %g@lip %ﬁ é m’lgqé p38¢§, er a g%is rlptD @S@Oﬁaéng ,rrntestrnal
carnrtﬁﬂ@tréﬁéﬁﬁﬁér%rﬂﬂr@ﬂ?go%taﬁﬁrrﬂosa&@ﬁggiﬁbé%iy %E%E? é@ gEaC i d

nol ecul’'e conprising SEQ I D NO QID
NO 9, SEQID NG 15, preferably SEQ ID NGO 4 or SEQ

| 15 .0r by a n erc acrd l, eas
Prefel g dhe Nicte e ol iteriafagty SER BDE b, Whishth functiona
splices@driint lof SEQUD WO WUTRDdRTg R twaﬁrm@aamadeq&eh&é SEQ 1D NO: 10.
articular two buffer tanks, or is closed to forma
SEQ | h @ Y eamerises ap adgitionahseduensecampriting i AR @uslectides
I frgA 2,
(corrgsphat il RS et tb X00ih sEQIBIROLS] Wnich e dnegried
beMemnMdeeirdd%r%?eaadeﬁB dfl&ECQdiDrNCD] 41e transporter is
conprised in the plasma nenbrane of a test cell.
Preferably, the kit of the invention conprises a

Prefe?eﬂih?%é@aﬁwrﬁh@%h@é&ér‘l& ehB6dERbY itihé Hﬁ?NA?&ﬁ&ﬁfS‘iﬁé SEQD NO:

i cul ar radi oactive, streptavidi n-Iabele
15 forbﬁh@thuwarak@!@ey laﬁ@tm@rsanalmarartlga tesnspoded SEQIBMNG: W chmprises

the ofieh, A e $47sTaBRLS SRAT Her £ PR Ay BT o e Eiatec 5

and 3' flafidngisbhoéncao Tadrasdntraventiinpropides ¥opthe fitsttird8the
creatine, and/or serotonin. Preferably, the substrate

compjede gaRNA Garaprising SR D HKi therhieh CP%S fardae garnitine transporter

comphg’ﬁgr’(f\é Uinb I&%Kﬁ%%rfe?ﬁb%quN@quSE@{) N> &% @Mprises the
non onal ant antiserum in particular

open peddingfranie actordimguonSER DO uhwhicke todes fmtSEE(OdI[D NO: 1, the &’

flanking EEATRR comeBagta neagotdns T Baes oot I R & sltbgentianiing
region BIRPAERG AR ties YoBhabaPI7e ot SEEQHDING! 15he i nvention

conprises any conponent or feature of the method of
the invention for screening of a carnitine transporter

Prefef it cAlmBie FaRGhter € shibdd BY BURGHE RRAAPIEEER whlon i
detectidbla byedskiieepérsbnwhcgséy eattine eixpefimeneatonddtedtcarnitine
wherein the nethod conpri ses

transpaorter deficje
transqq{ge@tegbgh gre e@@dqdhpygl@rcrﬁjzr%mqwe%porapngmg similar
sequéritieRitbISEQ IHASPEr SEQ |E>SN@9 st B Res TsEdsD No: 9, or SEQ ID

I nvention of screening for anh agoni st or antagoni St

a carnitine transporter, (b) providing a sufficient

anount of the agonist, and (c) fornul ating the agoni st

with one or nore pharnmaceutically acceptable carriers

or auxiliary substances. Preferably, the nethod refers

to the nanufacture of a nedrcanent for t he treatnent

o o o o s oy 1 o o - o a1 o



10

15

20

25

30

Preferably, the nethod refers to the manufacture of a

nmedi canent for the treatnent of system c carnitine
waledosoiescy. Preferably, the nmethod refers to PEEEP2005/008834

manuf acture of a medi canent for the treatnent of a

deficiency of carnitine, noradrenaline,

met hyl phenyl pyri di ni um creati ne, and/or serotonin

transport. Preferably, the nmethod refers to the

manuf acture of a medi canent for the treatnment of any

NO: tefRreferably, tife caraifinettrarisportenissqrioded B)a AubKIBACi@sequence
hic ani rmll %rgkhe'?%\whﬂ%n?o ter of the invention
which. s simylas celgrakly, tbg cwicisivacid mojecule isE@nilar to
28 O
SEQ .@VWG%?r(er BlethH%/%(?i %é?’ undée\gral? #e lg@%gg?gﬁfﬁﬁh@erw.

AJ276207, the protein AAG54193 disclosed in CN

h h DD
Profeltif 08 met ABRIEHR ARG anihg SamyHe AREbare s e ectable
by rolifihd\Expet
y ro ke kp m&?@(ﬁ)ﬂgg@et%ctl&f of??)ﬁl%?gpﬂ; g\%@écuﬂ%eéfrgﬁﬁésﬁg £ known

sequejices feelgeaplyythg ’H—lﬁ-‘&'@ iagidaepleciis eeding fQIdhp rqasmmge 8BRsporter is

detec't%l%'@y é?tlr%%cﬂsh%s%ﬂr Qgégct#}@ R%ﬂ ci Qa&}d I%cu‘?és |

compnsmlgea sequertecsihilagtd a)knaWnIseaaénwepr@feréﬁlyde@t@d & 8%known
Prefﬁerabl% t he {;ﬁe%g] ?‘ refers to the manufacture of

nucleigAcid SSHGRCS. fire Y hertqiegrusde akpowa nusleigagid sleanence.
substrate transported by any carnitine transporter

having a simlar amno acid sequence to the carnitine
Prefetabiyxstge caghiting traheponterdsencodedby @mudeid efcet sediiencaswhich is

oS Rl A L S By 8 S50 PR A T v

SEQ ﬂ}mlmts&prmm_ Preferably, any aspect of the
net hod of the invention of screening for a carnitine

transporter agonist refers also to the step of

Prefe :ﬂﬁ@td F\?Y]élgﬂ:ofﬂ? ﬁg)‘?%] Venstolgngﬁiafﬁf qi 'clé‘?c él?&ﬁ?l%?é c%o(%{):lng for a

carnitimediraspamter fob apy eenbodhatntof tﬁefpresﬁagﬂ‘:{éntmh if it comprises a
ransporter, defici the nmet hod for the

SeQUSHER TANAY, P IeURCtableciRaranh sed e et 1aTp gy Wiighi reselly

apprelcifted 89 '?hé%kl'lléd B(e?gd?f ?Péf&réjbl)‘ HSUIﬁ?%ét%? doYe ﬁ%l%géf‘é%quence

anmount | pr eferab her apeut I Ca ectl veTanount
identityf Paef@mhly,oa)ggclefc ammmlewlens simitafr to Bauniglc asidemblecule codlng

or o BB 3hkpet B oL b BB ke SR BFor oot

compfeisihgidn avirio a¢16 pegliencslRaviag %Me@ﬁb&e@e@%e%f@%%éﬁé@d
amount of a functional carnitine transporter in

homojngyi asieaddly apripcirted\pydhe skilladpessom pealenately rhevmg a detectable

r
degreli G EBHAENCE Idethy o I CATRREYariibbrith L¥ab it thE vEifion.
Prefesabyy, mqhenudz aiermaes end suqlJEn@kehemmgmembetvmn migleiefacid

factors,.including.the activjty of the .identified
molequliSs, £47 he UeterieR inbrt A5tue birdeRin aBeuGEhen eperments,
where'fiﬂ SoniphhvieHRing Béséﬁglrﬁuﬁﬁ‘s %JIO\R/BS upakt §1??ngeﬁf‘8r ﬁ’h’(f&tdd?\”stnngent

of the treatnent and | ke factors wel nown | n
condifigni.cal arts. Preferably, the unit dose is

therapeutically sufficient for the treatnent of an

adult, a child, a snmall child, a new born, or for the

Prefetabdgqtamﬁrtlelofacaﬂmmémﬂél iscdlimlildr thua noglely 898 fm@lﬁcu@%dmg fora
total daily ?ose of the carnitine transporter agonist

carnitfe taNSACRIGE At ABeMRAAIRESE et ibg 'W?'H'Olﬁ’uﬁ’éﬁyeﬂ 'é?h a nucleic acid
[ i .
ol N A, K P S S 13 N3 rgF D No:
ng/ kg body wei ght or nore preferably fromabout 0.1 to
about 25 ng/ kg body wei ght. Single dose conpositions
may contain such anounts or subnultiples thereof to
make up the daily dose. In general, treatnment reginmens
accordlng to the present |nvent|on conprlse

o, a o e e
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Preferably, a conbination of nore than one carnitine
transporter agonist is used for the manufacture of the
woredsomrent . Still preferably, the nedi canent BOIYRP108®608834

in addition carnitine. Preferably, the anount of
carnitine conprised in a unit dose nmedi canent is

adj usted to the activity of lthe carnitine transporter
medi ated by the carnitine transporter agonist
conprised in the unit dose nedi canment. For the

SEQ Hp dct5, ar tofa ctdmpl&mbmmywehuéhee eRsrebt omnie ltttfyﬁﬂaﬁeétt@%

fr g‘?ﬂ{ﬁ g the ent invention is preferab]
agme ree armﬁ REENADE SeqeRCREbRof @ampylsmg at least 18
t
eSS AR 98 25 M S AR S B,
Prefeéahlmnqmstrloganh@mwmmsdamsad mgrelpiréferatly stringsmt @enditions are

used £ SBR) of MR R ARlaSdel SoniR i b8P Bt gracences

SEQ {yNO:s1, BRA IBPNGDZASEQEID NOr: 31 bASED D WC’m ASdétBirhified in an
vasel i ne, | ow vi scosi ty par affin and/ or yel | ow wax,

analogpus V‘(?é’pendl ng on the kind of administration. Sui tabl e
further additives are, for exanple, detergents, such
as, for exanple, Triton X-100 or sodi um deoxychol at e,
Prefetattly a Bmlpmlamrll molecudd cadingffor a@n&nﬂh@traﬂ@b@'@éﬁ@do‘bﬁ‘&ng toan -

embogipieiater the yentiotus oSt phife sRiias ooraan wabateador the
detectioh tIfX 8MArking*Fedich BEBEE AYNID: S We'dﬁﬁaﬂk.npf}eg.on gfSEQID

partl cular taurine or betalne and/or a pro e
NO: 1&s preferakdy thepd'dlanking regian. Riefesably ex fitagmebtiof the 3' region of SEQ

ID Nd;e {g IS gsi pﬁaﬁgra&ﬁyéﬁ)rﬁgﬂ@ﬁg aﬁ%%qgrnonlé:q}f egnpre?erabﬂ/ at least 25

nucleBfi t%sﬁfp@@l‘e)/aﬁl?%t ma@HSOfnu@m@tldés Preferabfy, n@ﬁ%ﬁh@éﬂﬂboﬂdltlons are
of approx. 6.8-7 particul ar a pH of approx.

used E),mqre pieterably-siriogen] c&}nmtpngfargwegxPrejg@bmme detection involves
f

2 oG 514 b 8O ERERE R oRIRER sk 3f8 vt known
concepd b oeimplementary bagge peirialy. adj usted using a suitable

organi ¢ or inorganic buffer, such as, for exanple,

preferably using a phosphate buffer, tris buffer
Non- e(tﬁﬁgéﬁ%%ﬁ%)ﬁﬁ%ﬂ@%ﬁ@ﬁ%ﬁi%ﬁh@ﬂ@)of h%ﬁ@%a@éﬂ B known to the

4- (2-hydroxyet hyl) pi per azi no] et hanesul phoni ¢ aci d)

skuled)pemnspmfﬁ@ly (rB:mstmpbeni eanditionsr eqrapisaiBy B&i.d.5 % Sodium

-aofseneadBhcE: Phorenth SRt AnEY tong opthi "R 85c. 0,1 %

Sod|MHbeécyl§ulﬁﬂe (8D anti®@5 wX PPreferably@0x BEEaiormpristsd®BM NaCl,
fusion solutions. The pharmaceutical conposition can

03MEféS&79IWﬂ|C§Eaé?eQﬁl -2 conventional nanner, e.g. by
nmeans of oral dosage forns, such as, for exanple,
tabl ets or capsul es, by neans of the nucous nenbranes,
in thefroethexiaofiihe inveatioo of soreemﬁrtg for al carahtiheyrarisportbeagmmst or

t ed ynder the ski
antagdpisd WHaHeVONkE peotiiodd: Saraltesianspoceh campriad 1 Al
mem%ﬁénﬂ*@%ﬂrhﬁlﬁb tFe(h@B@ﬁéF is%éfe@ﬁﬁl?rc@'rﬁtﬂlsb@ ih Becellular membrane,

|nvent|on is further possible to adm nister the
preferatvdy | mare@nec mltO@bﬁp@rsaltm@nbfanﬁ ewinlaplasma m@mbrgne i $uitable

e BAREBI4E ois BRl R ihd ESBR B2y merancs

and/o®membranesfoening llmdiewammremdkabwm if T\'ﬁ&)re\fafutwhlmhﬁsknown to
possible a tenporally controlled rel ease of the
the chetaishaceuti cal conpositions. TTS are known for
exanple, fromEP O 944 398 Al, EP 0 916 336 A1, EP O
889 723 A1 or EP 0 852 493 A 1. Injection solutions
are in general used if only relatively small anmounts
of a solution or suspension, for exanple about 1 to
about 20 m, are to be adninistered to the body.
I nfusion solutions are in general used if a larger
armount of a solutlon or suspen3|on for exanple one or

e .
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infusion solution, only a fewmllilitres are

adm nistered in the case of injection solutions, small
walpdobeisces fromthe pH and fromthe osnotic PCEEB20&008834

of the blood or the tissue fluid in the injection do

not meke thensel ves noticeable or only nmake thensel ves

noti ceable to an insignificdd extent with respect to

pai n sensation. Dilution of the fornulation according

to the invention before use is therefore in general

Preferatly rﬁé\edmmembmne lermpaises dipidseramy & hidmBlan8 which can
rel g{) ae a% é however, the fornul ation
compRisg draic ane'be rHBSRORRInBHE iRidS Are kpewai tpibe skibled ererson.
t { t
Prefebﬁfl? ke MOVES RaA HAld ol iBrm Lécﬁbﬁ%lr}ﬁ( Ff‘rgferéglgt g}%nlg)dés are

| east approximately |Isotonic so on I's
comperantsi f asfaraderived (ﬁnmmamlllular avernbrane) pAdesiblea gldsma

memEGiFal ol BEhnkdiel oambranst FEdEra, thediins are wentical or
have atsimilaech@hizal shidtard &e1isdgon bﬁﬂ%@&él%eﬁmﬁ%ﬁ& & btéCapable of

out, for exanple, via a so-cal
for m'maﬂmmwemr adpish inolayer @awnlgetwmdwﬁrapmm edrfacas in an
aque&ié"h're rectal, parenteral, vaginal, topic or
vagi na adm nistration. Parental administration
i ncl udes subcut aneous, i ntracutaneous, intranuscul ar,

i ntrgvenous or .intraperitone adnmi ni stration. In

Prefeighiy. i1 1D HEMAaen CD G SISIN CRGNNG §ngDARS sERmIates two
{ it 1 I

o S e eI B0 R KB ol B Ar i butter tanks
of an expedmental settingn agoni st or antagoni st of a carnitine

transporter. A fourth preferred enbodi nent of the

invention refers to a nethod of diagnosis of a
The lipR¥ ictribigné t@m@f@&hedﬁmlﬁh@ ﬂ%ﬁsb&'té\%(ﬁﬁd)f"}!ﬂﬁ preferﬁbl a

preferably in human_patient. Preferably,
r eCOHéBWbﬁ*d §%‘§J'@éﬂéﬁ\hfﬂ%gﬁ%@@ﬁ@ﬁﬁie%ﬁelwlafamtrthrme is preferably

o FO1PPIED CERTPAS oMot AR SRR B rorane

are knmawn [ thecskilledp¥rg685 (rB21la), avail abl e under the

accessi on nunber AJ276207, the protein AAG4193

di scl osed in CN 1287170, or the protein AAW3376,
PrefefﬁHFy?{Hé carRRmetRAF bR FlisScdrisfstd M i

referably corrprlglzng SEQ n‘?é D NO 1, pSl %g%%'\Ben}bran%E
Prefetably\mllpsi vesiclgEQMIisESa Im@someeoea ab:s;edsécpnsmwm c]elloiar

memiyas; Thebarotua®y MstlRRoutRR el mhime gaf e by any

suitabifs afethod! BreferabntHdsbsohRnet retenslitufed MRnfstaAE VeBRIe is formed
transporter is used in the nethod of diagnosis.

by exppwing adpiXjure£omprsitbat/least ene typeefmedwrane ligid@nd the carnitine
transﬂfc{ergéfg?& gilﬂl'é’so L&ﬁ@@%ﬁwg e?duﬁ@ﬁ(fg@gc?l?nﬂéﬁtg dﬁfagqhza RFi&iBmeter
outletj lmoparacwlaea slringe, laias&buﬁelosoluhm ﬂ?reﬁe&abky tife rtelttenstltuted cell is

arnitine trans ter he tissue, sa
made . ghariag adBcAale HEovidiHo 44 FBBIYNS baBtRa And esealing the
plasnﬁﬁhbﬁ’fﬁraﬁé Divhg Hedgdritg hhéﬁ‘é&é&lh?%f@ﬁé esll EB OWEH% of the
he carnitine transporter deficien I's used
cytonkgisagm@ytqrcmawenw@ﬂ tpst.tand ¢ansequeotly thm@cenamuteei yalaamat

t t the eof
membgghé rc% r?rllf& H%‘t:he Ja%ﬁﬁ%ﬂa&%acg{te%glb\?@]gawya iving ceﬁ or be a so-
called menhodie® ghast. net hod of the art or which will becone

avai lable in the future, wherein an anti body is used
for determ ning the anobunt of its antigen. Preferably,
the invention refers to the use of an ELI SA assay
known in the art for determ ning the absence or
presence of the carnitine transporter or its variant
in the tissue sanple. Preferably, the ELI SA assays is
used to determine the relative ambunt of the carnitine
transporter in the tissue sanple obtained fromthe
pati ent as conpared to a healthy |nd|V|dua

-~ 1 Y N a S o o
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transporter or its variant in the tissue sanple can be
determned. In a preferred enbodi nent, the nethod of
walc@gnoess is an in vitro diagnostic nmet hod WhPCHEP®05/008834

executed using a tissue sanple which has been obtai ned
froman animal or human patient prior to the nethod of
di agnosis of the invention. ¥n a further preferred
enbodi ment, the nethod of diagnosis involves an
additional initial step, wherein a tissue sanple is

Ina prbfesrrecbdmbpdmnem thel cerrhitioe ttanmorteats emhprisdeinahaPidsma

membfHd 51 4 83t 8l RAMIRD: 14 1oB! 5ol BKrespon i e arEHTOlecule
cod .rtgordw a Arhitihée ttra‘i%ﬁf)rftérr %?eféfﬂlﬂ? LBt d}farﬁringl %Aﬁ%ﬁlﬁ%‘ tPéhsporter

refers to the use of proteln conprising
prefegabiy aggqu@m@@nsg@fe@bﬂm MQUSBELY narbcammrre trSES‘pdrférl\ﬁIeferably a

o S ot P B ST 3 s

prefepatsly @i turditAdeSe, brsal kidaey bﬂrr@éﬁk@@éﬁﬁhn@ﬁaﬁ%ﬂer
protein AAW 3376, nanely human HPDDV78 di sclosed in EP

881290, preferably SEQID NO 1 or SEQ ID NGO 10,
he
ProifiSh N SER L) ol ekl OIS LISFAh { B
transpoaalsq;mnpesmgcbtnﬁparmmmgcrdrwqarenne sm (D NOUETBEQIENOD2, SEQ

1D NOGY. QIO ot pratsndAWinyhes Toe 2l qeabie undsr e

acceﬁigr‘gﬁggﬂggr ?rrgabszoﬂﬂég&ém M@g@@?ﬁiﬁ%ﬁ%@gzwm or the

PfOteﬁhAéV\!/73ﬁ]@aﬁaﬁﬁﬁ)dW®adlréED@é/€@ dlndESEdSEmEBGiSQQO preferably the

oot GTRLLIE A B PP ST 500B B SEERARS s o

NO: 3,ler SRQNDINOE 10 praffrablye3EQIDANOat ast SEQWDaNOaN 0] prefsrably SEQ
transporter deficiency is used. The manufacture of an

ID NQn{ i Bisigrably. theutesheelhexrigsses aryicleic apid melessle saspprisiag SEQ
ID NORRUS G ROPE SF@‘P NPy S’ﬁb‘tﬁ r}ré gVéa %@él 1D ND: t1Beﬁreferably
art, or which wll econe avall ab e futur
SEQ MaNO a4t SEQ 16fNQn SaomtSHEQ D ND: ﬂ’a’,epnefareblyl &Eer@fN@s 4tary SEQ ID
ment,i

NO: PR hFTRTaph o tabl S B i 1 3P ALY A MOlecules operably

linked {8 SRASERBticHES a6l 60sedUehca, ﬁferf@ralbrwsrzqzetn RC2RCBE®@ ID NO: 9,
an ani mal or a human patient Is used fo

or SERNMNER1 1. ereferably IBNG: 4 ar o&Q élhtN%ﬂfaor@arrarbm inked to a
trans ﬁ&@r%?é{:ﬁ\fat sc‘eQﬁJIet%IE:%nggr é%\sb oﬁ stt' %E cgﬁtgrrseg rElcﬁlarj\s%atable
RNA rmdeclﬂefwrrmrmr@‘a aeqmcrmd:omassnwheltng RS EQAD HOhMSEQ ID NO: 9,

or SE53 bp Jan TS, reslerasly SEANG A on SR IENS! TorRieasmblynihe test
cell ch’nptrB@s SAhlrdih % ﬁﬂ%ﬁ%ﬁﬁléc&ﬁﬁﬁﬁﬁéglr%ﬁ‘i%ﬁgé lcdF@sponding

trssue sa om t I dneys or
to SEQrt[ésNCD . SEQ:%D)N(B 906 iSEQ dd NDbbhli prefarably SER@ ID NO: 4 or SEQ
D N(ja,n¥§nti on refers to a nmethod of determ ning a vari ant
f carnitine transporter associated with a carnitine
transporter deficiency, wherein the method conprises
the steps of: (a) determning a nucleic acid sequence
Prefesakly ntijeftest celhaompiines# fugetiona) qarnitine trapsperteni itsoplasma

E

s B ST e 5888 i o
carnlwm@t?nenbme pnethgipheANByAd BRI erebbrsgchndﬁor@érotonrn across the

1287170, or t ei n AW 3376 u HPDDV/78
plasni Gieruaan: Bret by 350 Carl Utey api R TGEGANEPRAR the SubsiERls into
the tés@cé@ Préferablyefy @bt &’elﬁgQ bat Rk dr @éﬁl@&yéﬁ@gew\ﬁrﬁ Barticular a

said carnitine transporter deficiency, and

deduci ng the am no acid sequence of said varl ant -of

said carnitine transporter. The nucleic acid sequence

is preferably determ ned using an aninmal tissue sanple
or
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a human tissue sanple conprising the variant of the
carnitine transporter. Preferably, the nucleic acid
weegdpmesd of a nucl eic acid nol ecul e conpri SERCT/RP100&008834

tissue sanple is determ ned. Preferably the nucleic

aci d sequence corresponds to SEQ ID NO 4, SEQ ID NO

5 SEQID NO 8, or SEQID ND 15, preferably SEQ I D

NO 4 or SEQID NO 15, or codes for a variant of the
carnitine transporter conprising the am no acid

yeastg@auamgra@mthetmcen beREQsItD d\lgiérggry é‘%ﬁz)llrietb#\l@ a ﬁlerrﬁl'é@nt cell
t

ine. 8RBbifre (3Pl £ REHEAS BEVRSaS Eakabir s Kamopus

laewsﬁd&mé_eaménséé @ﬁaﬁjebtédeMR?cB%}:sn stﬁﬁrs’ﬁ% 338513 4g NO: 9 or

W 3376, nanmely hunman osed [
SEQ H? NQ: i pyet S@?'Y §EIQUD1\|Q>r4 QE@EQJEN&O 1S, preferably
SEQ ID NO 1, preferably SEQID NO 1 or SEQ ID NO
10, preferably SEQ ID NO 1. The determ nation of the

Preferabdy @ «teteciablasqbarme forsthproaksitind transp et |§Ghs%§l' PGef@fé(S)Iy the

tho s of the art for determ ning nucleic ac
detecga&&% Shksita aﬂowar'ﬁ qeieetion jgsidg 1n tmpess @qﬂelﬁiﬁfe@bly, the

[ C
de*ec?gaémsﬁ%;;at@ 2GS (o o o Tl SRS idtoctale
substrette winéehuarte accuphulated insidedhatést cetquence of t he
carnitine transporter variant fromthe nucleic acid
sequence coding for the carnitine transporter variant
The methed of Bieaibl¥nfoe st @Eenipg e téii%oﬁﬁﬁiﬂ?id@f@#‘égéﬂs?&l aftdgonist
genetic code known in the art, assi gns-an
acthltvmﬂua\ﬁacmlane dranspoder @lretfefabm,cmunmm inges g the ambent of a

f e _seguence
deteclsblRuSETe JHAEH RoraddtiRied iR BrEfthe EpRBiSte s = toic
membréné hia panician across gpiasrha neermbidnednty a et @RAswhein the

car }"ti nE ér ansporter deficiency, wherei n_t_he_ met hod
amougtprihe subs SHOTGS(RSTHRTA NGk HEMIBUAS BriGative of the
activit) S R i WEMGMMEE coding for a carnitine
ransporter conprising the am no acid sequence SEQ ID
NO 1, SEQID NO 2, SEQID NO .3, SEQID NO 10, the

ot 5P LA R B S A et

subst@its, @ @l‘ﬁ@ﬁaVﬂlrﬂ*dbb?eWérmothlathesLMsﬁb% rbr%“é%’s%%@e reacting with
nanel y human HPDDV78 disclosed in EP 8812

an anthed¥er ably SEQ ID NO 1 or SEQ ID NO 10, preferably
SEQID NO 1, preferably SEQID NO 1 or SEQ ID NO
10, preferably SEQID NG 1 in a tissue sanple.

Preferiabbf, ¢heatdsy copeuads soteevieddonbaving eneazjmhnstcmwri antagonist
.. SEQ,|D NO. .4 or SEQ ID
activity e the caphitipet raaﬁé%@@rmrweﬂméwu @) a\ehemnisal campound
e
rar S5 LSRR D 1y B SR RS s o
pluralitpppfechanaicakcatopeumdsiat hav@beealalsyembml faomuarty affmaltiple

DNA SE 4. . SEQ | ) 5,
sources p TRHIRE gty iebig mokeclifs.fad Fatesbicaieesdhes that
have Bed g&fdatdd DiocombinabridltBepiBtntecBhiciesor r es pondl ng

RNA nol ecul e 1sdeterm ned. Preferably, the anount of a
DNA nol ecul e coding for the am no acid sequence SEQ I D

ey, e S5 i R i BER bl sqons

or antagmsislscamtmmatmt prefareditpil is careieproat @i a robEicklHstem.
di scl osed in CN 1287170, or the protein AAW3376,
namel y hunman HPDDV78 di scl osed in EP 881290,
preferably SEQID NO 1 or SEQID NO 10, preferably
SEQ ID NO 1, preferably SEQID NO 1 or SEQ I D NO
10, preferably SEQ 1D NGO 1, or the anount of a
correspondi ng RNA nol ecule is determ ned. Preferably,
t he net hod of diagnosis involves the use of any nethod
known in the art or which shall beconme available in
the future for determ ning the anobunt of a nucleic
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nol ecul e conprising a known sequence or having a
detectable simlarity to a known nucleic acid

weemdem2s? Preferably, the method of di agnosi SPCT/EP2005/008834
conprises a step of conplenentary base pairing between
the nucleic acid nolecule cq%lng for the carnitine
transporter and a conpl enent'ary nucl eic acid probe of
the invention. Preferably, a nucleic acid probe of the

|nvent n i,ses a nucleic acid nol ecul e conprising
A seca b el SABpITRSRIIAES iy eDHan Fefereicca b for Sashang bat the

f
a1 Er S5 SA8HB 0 S Sonf LY o
compriginge)ipio mmbnanstz@ncm)cumpnses SEerhaneI@angpoﬂér aRe@d D

detecist) %‘?Qﬁ%‘gf?h B Saritie tE%lesg%éF}ag'ré‘%bP e akenipn preferably
allowsllth?é screeainiglofifesesdtho @il cimpided e §AY @ &f tggtf comB?unds in

ansporter under nonstrlngent conditio
padlcu[?dém aghemigalforeRnd iyAs. Preferably, the nucleic
acid probe conprises an oligonucl eotide conprising at
| east 18 nucl eotides. Preferably, the nucleic acid

Prefepatﬂjadhefcatdnbne traesponter rhxobndledlnzme kio oﬂthearhveﬁtﬁorpfs 4 Réman,
for a variant of the

nucl ei,.c ac | ecul e
mousgy i3t CagTHine fapspoitar. Beaibly the GpnerEnsporer pamprises the
amind éé‘lﬁsé&rubﬁbe@(b ‘F[DGN@)M sEQNIEFRG. ¥, SE8 B¢ agE%EFHWﬁO 10,

nucl ei ¢ aci d nol ecul conprises a variant o
the ratjorotain ME@W@SN(BZE) 8izg)iabie Nadestheacc8ESlohDUNIberlA)276207,

e oS AR ot 125500 el e AR amey

humapaﬂwnwmuweae@umeplearzgecwéferéwsrz@ EPRICY, fSEQ 3D NO: 2,
carnitine transporter and a nucl ei ¢ ac

SEQ |y MsxchmpSEQR Y f‘pcwﬂﬂf@fﬁéﬁb'é(@f@é@%(ﬁcé or §iRQ ADSNO: 10,
pereEIFSECH {2 PR IS YBRGAGhe ks o s
acid mblecelercanhprising ISE@ IRNQE 4rSB@ IDINONbYSEQ ANO: 9, SEQ ID NO:

15, pFRLGTEELABINER 4dt 2 Qb Bhe iy B hSetiseaigaing for at st

one oagbev&otéms tmefétsb@cmeqrp.@tn@ﬂyra%ee%b?aeg indo %rtr‘fﬁ sf an

cod |n? or avarlan a carnitine transporter Wt
experiaeria a@ltlegslnmarmulaytvmb@ﬁemenless ®rag cwsedlte farea lipid vesrcle

or to f%?lrg tB?@ﬁ{mgﬂ}%@@ Qjalg % l{tﬂg? h Igyeferably the

carnitinevieamid poitelr Racormhpfisedint ® Irﬁrdde@tcﬁe afdrabrapeePréferably, the carnitine
carnitine transporters encoded by nucleic acid

transpaitesds cedpgsed o Hm/p'aamaarn@mrbn@r%ef atesicgllrticul ar any
vari ant associated with a carnitine transporter
deficiency, or any orthol ogous or honol ogous vari ant

Prefetdidy,dbé kitroé tlez mivahon tompusé e adededtdblendubstriatsfor the carnitine

trans;ﬁcﬁ{%r 5nbcléqrj‘ﬁﬁ®|pr5ne ﬁgcrirg?\gtf nﬁestavlgf rﬁ]?%ﬁt,lieighgrpﬁ@z@ted substrate, or
a subaw@te dbté&table wmhemrﬁbawpmé@b@arrré Ki® cor'ﬁbﬁgéé aRlantibody

sim |l ar sequences bri di ze under non-stringent
reactipg wdiht therssibspatss. are rably.ribersubstrategis arcitingi noradeenaline,

et 5 i SR s PR BB gupgrr

carnitimel ecul es, in particular a Southern Hybridization
of the art for the detection of a DNA nol ecul e

In a"S{:%'E'PHg'”F%?t the PHRSENh VEPHAR JHR EXPressien 1aniibady serppdses any
mono O R BT Bt RLITBEIREIM ahliSe@hl dfiehf fraction,
transporter in a tissue sanple. Preferably, the
nucl eic acid probe of the invention hybridizing with
the DNA nol ecule or the RNA nolecule in the tissue
sanple is a conponent of a DNA chip. Preferably, the
nmet hod of diagnosis conprises a step of extraction of
the DNA nol ecule or the RNA nolecule fromthe tissue
sanple mhlch |s executed prior to the hybrldlzatlon

I o a1 o
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the nethod invol ves a pol ynerase chain reaction (PCR)
known in the art for the anplification of the nucleic
wa@eood/omsecul e. Preferably, a DNA nol ecul e conpeT/ERD0F/008834
the tissue sanple is anplified. Alternatively, an RNA
nol ecul e conprised in the tigssue sanple is anplified
after an additional initial'step of reverse
transcrl bing the RNA nolecule into a DNA nol ecul e. An
%hth preferred enbodi nent of the invention refers to
antlboaw wgmuEcenttinrntlydirpe v eechgntiraiy @ agdiboglydragment, comprising
| (o] sequence to SEQ ID NG 7.
the re%%\%}kt@{gﬂe@sué%eq} lﬁglc% h%{%l] ‘eoti des of the invention
allow to isolate the gene for a human high affinity
carnitine transporter of the kidneys and t

Preferahlyoths HEof heaPBa AN coPRSES St HIBPRRERIERS 18aise o& theymethod
of the ﬁ%@n@v@nm scﬁ‘ hing % aCFRHRER PMrtéFg §teorté’nt$591|lsp

'S use in“the nethod of the Invention o
dlagn03|s of a carnitine transporter def|C|ency

fera sai d ol onucl eoti d used, as .a priner
A third reSTess shinodnCuton e Mo st g 4 etpd 8r s Mehyigoture
of a n@HiW'f@PMeC{Pedtﬁ\ehﬁ 6fla aarmitis® transsorterddefitidAdg, Wheadin the
A ninth preferred enbodi nent of the present invention

methqdetmmsrlsaﬁ therpieprodf: 6a) identdlyingndmaganishel agarninetransporter
I
wsing oS, g RIS REA0R0 9 4 3SR Bt or

carnitheansipotter, (E)Ef)nowﬁmga sufficieeti amo et afEhdaagoanands(@
the steps of: (a) isolating a nucleic,acid

formulaiag ibe pEPRiskth SrieaTmere BivemaRAYIERNGAG S cagfers or

aux1l|Jr9%ﬁb§ta'h'cé§ue sanmpl e using the nethod of diagnosis of
carnitine transporter deficiency according to the

seventh preferred enbodi nent of the invention, and (b)

preteig i el S Bl PRI A e it ement o
a carnifiYe ffah&Poriet Rifigichey af IR Kiddepor irtestira? chrrif n@ltransporter
carnitine transporter deficiency, wherein the

Prefetahhsp the sxethed refatsciortjeAnanidpeiure a&adn%p@@@n&f%m ?r&atme"f of
or a rn ansporter conprising the amno acid
SVSte’E’é“qﬁaefH@ é’:%"[% 5(0 1, SEQIDNO 2, SEQID NO 3,
‘ SEQ ID NO 10, the rat protein AAWT7635 (rB2la),
avai | abl e under_the %c essi f%n nu

Prefegably.hp methed fefsreyiotbegaaay BB imediBATER forhe treatment of
a defg%iﬁz*gé)@c Ylfr@?\%(ad}é%ﬂmé W@mmfﬁem ﬁd.ﬁuﬁﬁNloaeaﬁne raifchor

er ab i
serotmlaftmnabbr;t B@tenablwthe metlncm eefarsciol the rmr@;f@p@m 9f agnedicament

o CHABS G o AT SRR Py ) A parim

carnntﬁ1é’fra:$§f9r{é9 oN@ie ihentién bﬁmlpﬂélmgetﬁelat’nﬁlnotabej saxjuence SEQ ID NO:
Preferably, said DNA sequence cQ

1, SEQ NN H1SERMD N ohiseR IBa0s e el RrotginANTIERs (B21)

oS5t RN e 58P R HRACRLG Bosesen

CN 12871750k thé prstainhAAVNETIS76¢ damebobianrantHRIP DV dlsclosed in EP

a2 melaroBySeauinG. ], SEHBIuRE 7 B MENO o, & sER R No: 10

prefeFéJdCIf SERFD Iﬂ?%féi SEd ﬁ[?NU s ?féfé?ébm SECRID NO:tYooéncoded by a

el c acC or a carnitine

nucleii¢ aadpnoleeulemm‘pperfwgﬁg%%oﬂwgg@ rf’o %ﬁfﬂd sNﬁuén%léQg@d\lggg SEQ

onEGhs ol S PO AR o, R S o8 o

at Iea%ft‘ ©AE f eBidpidRshs AXTrably, tttehmemcm mfersAé\mameacture ofa
di scl osed in CN 1287170, or the protein AAW3376,
nanmel y human HPDDV78 di scl osed in EP 881290,
preferably SEQID NGO 1 or SEQ ID NO 10, preferably
SEQID NGO 1, in a cell. Preferably, the
transcriptional activity of a cellular gene conprising
SEQIDNO 4 SEQIDNO 5 SEQIDNO 8, or SEQID

o o o L e~ 1 N A=~ 1 ™~ R 17~
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In the nethods of treatnment of a carnitine transporter
deficiency of the invention the cell wherein a nucleic
wa@eoeod/ontecul e i s introduced or wherein the  PCI/EP2005/008834
transcriptional activity of a nucleic acid nolecule

coding for a carnitine transporter is enhanced,

preferably is a kidney cell ,20an intestine cell, a
intestine cell, a liver cell, a heart cell, and/or a
nmuscle cell. Preferably, the nethods of treatnent of a

medicament fonthe treatspenttcf mngefeficienny yf afsubtaterandddied by any
refer to treatnment of a def ci ency of carnitine,
camniti ﬁﬁ?%ﬁ VINga i ﬁﬂ{ewg}'rvsm cedpdhecagnitine transporter
of theAiRU&Rtiors WHIEIP Y detbERBRP f
accept ed by th <Hk‘:btrbot el n§£ ggﬁ'g{sﬁglhr?gg%ﬁh%qgﬁnkﬁg& g%te&table by the
skilled pglranclasitmon theidisclosusserain MiihoRt usHi@ bRp&i@nestal SEen.
ID NO 10, the rat protein AAW7635 (rB2la), avail able
under the accessi on nunber AJ276207, the protein
PrefeAa‘k(Eﬁlb‘tﬁ/Sasbem bbteomethdd\bftR8 TAvERtioRTof S8R ﬁ?%?dr% carnitine
3376, nanmely human HPDDV/8 di scl osed in %
tr ansmr@r@mlv refecs pisoNerthe stap efbdentifying an agopistoioa aatrytme
o eat. ment
ransiger R metof oE N AVeNtol RFnd Ryl Fra it igent for the
treatrtmtmfdscamItmedainspnﬂeoﬂeﬁc:lemy)| tine transporter
deficiency of the invention are in vitro methods,
wherein cells are treated in vitro. Preferably, the

In theGRbthodBF the FahafRurk’dIE meBrtbhfiHt, i’éﬁfﬁ'ci&'ﬁ b¥nduht bPfhe agonist

stegs of the nethods of treatment of
is prefeia lma herameuticelly pflectver @ruounb@mfmmss adheltameutieallyoefﬁactive

oot 878 Ak AL B8 bRaelsh Bbierem e

therapeutlmtly effetthanamouheis tﬁéﬁp@dtlmwt suffati&ht for te trédatn¥® of a
DNO 2, SEQID NO 3, SEQID NGO 10, the rat proteln

carmtmmrw sﬁﬁa')encmaw%mé 2 slRseRaseskAmetaLe! & funelnnatcamitine

vans AR o, G TR sy

decredsed hotaty inra E#tie381290, preferably SEQ ID NO 1 or SEQ
ID NO 10, preferably SEQID NO 1, into a cell
conprised in the human body, preferably in the kidneys

The specitibehérabBtliddlg-effedtidd tBSARVeY for a’hycﬁidlculér bhtiexit will depend
mani pul ated in vitro and subsequentl'y transferred into

upon gruarigtnelfastadsy moﬂm&mﬂmagnvw the idestified ¢arnitinertransporter

agonift Wk HGs e 10 1 Abe Hody Wieloft &R 588 of e PR ] dyration of
the tréattcmarit bedilikbdactorewell kzowgcgh m%"ﬁgmé ﬁﬁbeptéfe&bly, the unit dose
conpr.i s
s theGbogtis N EFISTHIO SR ira st o680 J0Ya chIdop Seial Gid, a new
t f th
born, Y¥ordfie ARt ol BRNGRTCHIE AringPrebfancy. bl L1 el 1 s
used in the net hods of treatnent of the i nvention in

d, f t he ne tra r vect
e Q8] B058 ot el dAElSh BePSp S g R B EREERER lbnisterea to
a huntin gcoRef FRAMSHAl inveRgleroF iRbRided @bsesesdrPhé in {aﬁfounts for
exanpl e adenoviral vectors or retroviral vectors

examplg; ﬁ@@h@b@pt& 0% to abawtoy§ makg bodeweight or seergeferably from
s 31108883 o B98Pl B oos oy BSFUGR ray s uch
amouefsf orcsubmoyitipies ttheresf tctniake upi the @aily idosean g?éne&hi neatment
and Akhurst, 1995 el
regimis 3960 BTG 1 1eIATB AN AR TSI ONGoBMRTISe, ATV Atign 10 & patient n
vesi cl es conposed of cationic |ipids are prepared by
ultrasonicating the |iposone suspension. The DNA is
bound ionically on the surface of the |iposones in a
ratio which is such that a positive net charge renains
and all the plasmd DNA is conpl exed by the |iposones.
In addition to the DOTMA (
1, 2-di ol eyl oxypropyl - 3-tri nmet hyl ammoni um br om de) and

T N
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(di ol eoyl phosphati dyl et hanol am ne) |ipid m xtures
enpl oyed by Feigner, P. L. et al. (1987), Proc. Natl.
waeadn1s369 USA, 84, 7413 - 7414, a | arge nunbepPCDEP2005/008834

lipid fornul ati ons have by now been synt hesized and

tested for their efficiency in transfecting a variety

of cell lines (Behr et al. (1989) Proc. Natl. Acad.

Sci. USA, 86, 6982-6986; Gao andHuang (1991), Biochim

Bi ophys. Acta, 1189, 195-203; Feigner et al. (1994) J.

need Bf sbich thatmentdesm 65012564 Jo abauatrmuogsmgfofithe chirilirk transporter

formil ations, .are ,DOTAP A-(2, 3- )
agoniyf G Hra8S T USyIaR Rergand 10 Siee Ry muliRicnese hy!

sul phate or DOGS (dioctadecyl am dogl ycyl sperm ne).

Auxi | i ary substances which increase the transfer of
Preferably.& eoabination of maradhariohe camitine traospoméreagdrdst is used for the

B O e 5 S bl By m o
carnitinec Peéferatsly dthearheurtrRapsitine Gomptiged e a ! cgié% BEdich/ent is

. cell (Schwartz et al. (1999) Gene Therapy 6:
adJUS@AaW&éﬁ aetivily of thegxagiting transpester r@@ﬁlqted%y thig ¢arnitine transporter

@p@ct j F,uttﬂ t,ﬁﬂc(gﬁ- . de nol ecul es whi ch
agonlena r11i()aﬁ'§r1é/u(jc e|§ aél seﬁbéglgbreng'ased into the cytoplasm
of the cell (Planck et al. (1994) J. Biol. Chem, 269,
12918: Kichler -et al. 97) Bj.ocaonj. Chem, 8, 213)
For trhrbrofyctiut at B aRpaBamsht De daiiae raimpoRe) AaankL 6bbp present
invenfiP IsBprefeh8BlyT8FmulRtsd Witk oRg! '
o B o W o o e R R T s praple
additiyes goauxilialyisubstancasdsyahr amphydielogicahbuffer sxutiot, @.g. sodium

chiorid SRRgh” 4fifct el Yt Wabfcd SLIRE: 35 pRIE5sS M nugease
inhibitllitﬁ,i prefephblilapréthi® S-arhindoapasit acleespd atirlA]?'r sEqdeStering

t
n the follow ng figures, sequences and exanples, sone
agentp serh @sdelD EAbgeli feanulations, tsughiasvwhite vaseline, wwwischeity paraffin

andiol TR G oAb SEFHERGR bLaibiles o ° 2

invention is intended by the details of the preferred
the invention pertains to

. embodi nents. In contrast, ]
Swta%l%?u@wcﬁﬁ%vﬁs ) 97 example defergents. isichiase forgxanple, Triton
] it . . . :
KA QegTERRRE ol BRI M, S/, Bieryine
glycolafrfglycertle sugarst such e$, fohex@inple, ssicrdSequrgludossh awitterionic

histogram.illustrating the activity of the carnitjn ,
compBiitie SRR . [4HRRTIRE PR ML aS BN ShpdarTGHar taurine
or betérichartti/bF 8ppdteirs WDeh bat R exBiriiE, Dol OMBuMBN Rl Boumin,

of a determ nation of the activity of the carnitine
Detergentsspolyolsrandéeinzwitierignic gempaunds aee prefedednce SEQ | D

NO 1 with the substrates L-carnitine (colum 1),

nor adrenal i ne (colum 2), nethyl phenyl pyri di ni um
The physiblagica buffansolatiom preferabficloasiampHipf approki §0-& 0lespdtally a

PH Of BRBTON &7 5. 4 EPFISUIET G PRI BRI 1Ay AT GPmelB Pl appror.
200-4bbenillRE AR Y?pé@%b@f&ffagp?&@ fz”gogﬁ‘io @ﬁl‘liagﬂ%vlﬁéf. THe §iddof the

indicate the transpo te of suitable controls not
pharmagepticali cagnpodtiarnisrin general edjusped using arsgtabde nigani@or inorganic

buffery 615 8 1o eRaBTer s Phit USiod & Bffedtiale BEHEE TGS I Lo
(tris(hgt@wprictyl fansineaiethdrid) SHEPESsbafférer conpri sing the

am no acid sequence SEQ ID NO, 1 in Figure 1. The )
(14-(2 PPy e iy Dpimsiazins letanasulRhans agid SeriaP Sibufer (Smorphplino-

vorolosBtprSHLP NG ot ovRape iyl gEhe fonds o
| aevis oocytes injected with a cRNA conprising SEQ ID
NO 4 and with the radioactively | abel ed substrates
L-carnitine (columm 1), noradrenaline (colum 2),

met hyl phenyl pyri di ni um (colum 3), and serotonin
(colum 4). The controls, which are depicted at the
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conprise control experinents carried through for each
substrate with Xenopus |aevis injected with water

w0 pebesstsof the cRNA. Figure 2 shows a di agr anPCT/EP2005/008834
illustrating the kinetics of the carnitine transporter
i nvol ved in the nethods of e invention. Figure 2
shows an exanple of a determ nation of the kinetics of
the carnitine transporter conprising the amno acid

the deBiat BATAT MRty BHRSRIALE PULRD s BRI P Bt Rotor dection and

"ﬁu&aﬂ§$}f5ﬁgsubstrates nor adr enal i ne,
met phenyl pyridinium serotonin, and creatine. The

carnitlne transporter conpri sing the amno acid

The pRiqaaicaLoompenen Ea8be dihRelel i AR SIEhanG:. o o

by mebh@@f%%ﬁmsbgdlfémﬁsf%ubh &sG foriExaintisle Ctables bF sapLiles, by means of
mmol litre 1 and the y-axis indicates the_ transport

the mueaus menhranesdor exarppleythe npsgrorithe okl cavity.ia the form of

cspobf RS PR QU Y e BARH AROHScPbol wrc

contain'the piharmhabyutidat compositions abcandmg)td the isvention. It is further

t t f th t t
possila ip POmivpieT (he ARATEcauizpLePRPRaPG opiesiearst Redfi e
approBL%féSH ﬁ'\teef@ rhrbf ’fPS%rﬁe%on?blé&esV@dﬁlﬂe%o@ thdkriedtment can be

al ned. T carnitine transporter used in the
carried®iub by snedns Mea transdﬂrnmi therappatic sysiear (Ti1%, whichimakes

possibieyd EEMRgEly Erey e efsasati pRefface edh Efifastiphe s are

knownh Bri¥antbié; SfremERD 934‘4‘ 396 AV, ER 00U 6BS6LABIEPOrssy 723 A1 or EP
such as has been described for the carnitine transport

0 852i493 A& ki dneys and the intestine (Lahjouji K, Mlo C,
Mtchel | GA Qreshi |A 2002, Biochim Biophys Acta,
1558, 82-93). Figure 3 shows an ami no acid sequence

Injectidni iitsns areripgesera u’sbé |fcxjrtbys eelgtweéy amadl anpeunte of asolution or

and hunan ne an carnltln
SuSPATBIRS, 107 FHAE ASthiy o 2bgnt 20 S oNRS SamiiGAREPlg fFisbody.
lnfus@p sgﬂutlogo%‘?@ & gé‘ﬁ‘ér)él u§é¥ﬂ? adhrgidtispho WP bl Sotiditdr suspedsion,
rrespondi ng am no acid positions of the
for e)dantblel iodealr oanerlitieisnare toapes pdminisiered.Singe.dn geatrasl taihe

t h
musigR SO P ol e BT BReRE A ¥ AL b aten
solu’u@ﬁs aiméﬂl giffefehde@didrn tiie pH ad fromrtae osmpmrpresswea)f the blood or
ed, in order to allow for the obseryvat

the tissediie Suthsuniaetion do, gy MRS TheTTaeb GSIGlicaab [ o @il cnake
el B 9IS B VBl S OISR g Benslon. Diton
of thef fogmmati&ntdmbrcahg ta theciaventinrebeforatise i (heeefpre i geneafal not

necedany Bane 6988 ch 0 RGP TGOl AIEONARAGEA REP 7 however, the

tibhehskid bedilires boiefly detsrewdnhinistration to
fonnm5@ﬂg9§5 gmﬁtgﬁgﬁﬁﬂ&gd?e 3 that t%e relatgdness of the

such shmheManbm etle@eé@pmaymeyqum@esqi%w st pRtaingdgAn examp'e

o anESRHE R0 SR DAL TSP 0 i bowc

infusioRl trekdfiRiidni dant Beecaried dI.:Drfseexamhpmnusmgaaiedle water while the
substitutions conpr substitutions o am no acid
admigistratign ¢an be<RTdee @Ubg%f SABAPIEOVIZ & By 8?|'%‘ﬂ BYPSSSsi i | ar
am no acid, wherein the function of an amno acid is
related to the chem cal properties of its side group
in particular to the electrical charge, acid property
or base property, hydrophilicity, hydrophobicity,
sul fur-content, aromatic property, or size, in
particular small size, of its side group. In addition,
the skilled person takes fromfigure 3 wthout undue
burden a variety of sequence notives conprising an
arbltrary nunber of an1no aC|ds mhich are

o o o o r o N
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conprises at |east one, preferably a group of am no
acids conprising at |east two, am no acids which do
wo eas/ois2eguent | y occur in proteins. The skil |l eBCPEPBOF008834

is used to identify characteristic sequence notifs

conpri sing unusual am no acids wth undue burden.

Further, the skilled person ©onsiders the additional

i nf ormati on about amino acid substitutions between

simlar am no acids and between closely simlar am no
The mrmwubm|Mpas1ﬁorgmrebe fnariufactocedBfoner sl AasAN w10

0 am% uence al i gnment s between SEQ I D NO
parediRlAbdling, Rt S Vag)de\ AR GE@PD Kerentalaamieisyaioniiudes
subc&anéads JiB&
ods AEReTk LY ARSI o AHITNS

adm"é‘ﬁﬁ@ﬂ@'ﬂmnt of the present invention is a carnitine

transporter which conprises an am no acid sequence

notif which is either characteristic for all three
In addmom menavemtwmleo refess ﬂﬁ@ﬁsnéﬁlslr%\dt N%ﬂagﬁ?ng& é\‘fé éa,%ﬁfae

NO or

transeg@q;rag\théqh §'Eq '&'ef'tﬁfﬁabci% Ugingi tb?éﬁ?'(h@ﬁ(ﬁﬁﬁ\% mvpﬂtlem ng Scmnmg for an
agon@f ofah g%ﬁfs‘?bfé'&%rﬁlﬂﬁé‘ﬁaﬂ% &{?':‘r or whi ch i s

characteristic for a single of said carnitine

transporter, preferably for SEQ ID NO 1. Preferably

t rni i nge transporter coppri es an am no aci d
A foulfire Rt oM Barin e TP RO 2 RRebhaf deanesis of a
carnlﬁirﬂa tréﬁs&drt’ér'o%‘ﬁblehc?% §n %%%SP %?‘ef@FEHIJ g 'hﬁrhdnspﬁiér’? Sreferably
characteristic for”al hree carniti'ne transporte '
the n@ﬁmmwmpflsg@d@tesmmmg Wﬂ amoust chacaotitie tramspdrtm camprising

the aﬁr%\l\#@rs)éqgeﬂﬁé)§% N'i? $%§ |§6}g<§ 51 ngcéd ﬁﬁ@g@t&& ID NO:

10, tﬁdmnsmémwmsr 2 Ya)f QVaISBQ URY&Ghe ladck8sibA n‘bmber
an am no aci d seqguence. al |,%nrrent conpri sin

AJ2780 88 Braii A3 oAt PrioR BT A70 aaminerAratin AAWT 3376,
namefhhiinah} P DDYIBRSCIG S FPEPIde298, oleRiablyNBmondh SEQRID NO:
1, SESeHd, iISERIDINO: 3.demBEQAD MOL 10, p[afebabh/rSEmkﬂ) N&Y: efdor SEQ

10 NG 16 eiStes By Brindh B3 5 ielE cbirifea rpr fis faimal or

humadpdtendci ds whi ch are al nost functionally and/ or
structurally identical are indicated by a doubl e dot.
Figure 5 shows an am no acid sequence alignnent

PrefefHIP a7 blifbddifreBLing itndfie Bafihik FRRAHEriS st 1V Bie rethod of
dlagnbgisl;lgr(yeféram;ll aﬁsE&htitibdny the Im?‘hlﬂtﬁﬂ:ls u@df% Prtwféralblyshm” &bsence or
0 i dept i entica

m no aci d sequenc
the presepge ?é R'ﬁf&"béﬁaé&"gwf&‘ ‘E‘ﬁrant@PﬁY InfeteRmnedands 'ndlcat'\’e of
f I

the alisbie G Re DAERIBTET Y cAfrlnd raRtforetoh 6 i sdmple.

al nost functionally and/or st ruct urally identical are

i ndi cated b oubl e.do shovvsa am no. .
in a pffeyeR apinRrl Hip TRl remethd BuB Vet R e itive
trans;@éwerra?dso&la@étewltﬁmﬂe cBfrfiirid ffahs I___;Qﬁ‘féi'de‘ﬂﬁi%nbwé‘ﬁ@éﬁ THeSdiagnostic

rising Q I D NO 2andS?

meth%ngm 'ﬂV%'P"an Whafﬁmsthma@cww Roaimitive Aengpedeiene yariant
therepfUetdhine a1 affBAN, Rl R bAabERR Mefhod of the an
or whidhnwvilldrecane avaliable indthb Yutars,i windreirdan anubomeiswwdrfok ar

am.no aci ds V\lplg are al nost functionally and/or
detergyning thi aMmaynt gL ARGeLr e i ndi cated by a doubl e dot.

Figure 7 shows an ami no acid sequence alignnent

conprising SEQID NGO 1 and SEQ ID NGO 10. SEQ ID NO

1 conprises the am no acid sequence of the human

ki dney and intestinal carnitine transporter, whereas

SEQ I D NO 10 conprises the am no acid sequence of a

functional splice variant of SEQID NGO 1. SEQ I D NO

10 conprl ses the con‘pl ete and |dent| cal am no acid

o Y NN~ 1 P~ 1~
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addi ti onal am no acid sequence conprising 39 am no
acids (corresponding to amno acids 297 to 335 of SEQ
wo Bobl@18239) , which are inserted at the positi OPCT/EP2005/008834

corresponding to a position between am no acids 296

and 297 in SEQID NO 1. Figure 8 shows a nucleic acid
sequence al i gnment conprisi®d SEQ ID NO 4 and SEQ ID

NO 9. SEQID NO 4 codes for the am no acid sequence

of the human ki dney andi ntestinal carnitine

Preferata}nstpennv&ntm@fefs g the® uSERr bP Eﬂ%‘AJassW %8% i bR for

codes for the am no_acid sequence of
determmee.ﬂa%a SQPRe eePresenas of Hie caraiting tmspprtenanﬁ$ yafiant in the

tissud QQT\?[@ We@éggﬁg\‘r&%‘ ﬁégagg% Pg?&e Poa§§Q @E\nﬁl\"gggle?atwe amount
of thaqwhéune teaﬂs@oﬁeq ueﬂneehsnsﬁe&ﬁ@upl@obl@meld froth the patlent as compared

t
to a Rafibl il Bustetaft, fie VE4rGoR defecs ”t:tiesﬂ%%gfaw@@sm analysis
knowAfin &E,Qal*tDNthnQ}he AhotiRt Ak irl Q@(ﬁﬁéﬁﬂwé‘gl Erb?_t es Igllét?{é

correspondlng to a position between nuc eotl
transpertprag tsi varembin theN@sug sanmilgeap be determingEQ | D NO. 5.
Figure 10 shows SEQ IDs NO. 6 and 7. Figure 11 shows
SEQ ID NO. 8. Figure 12 shows SEQ ID NO 11
Ina p(réiMr@G%ﬁﬂc)dm’%ng uthe Mathet @figizgndsishs b mlﬁ’tro diagnostic method
(NP_003051) g{ure 14 shows SEQ | D NO
Wh'cw'mmée@ﬁz@ng pitgskHe SEG‘%WVSJE@? b@ermebtameq feptuan animal or
ifsififohet i on of the
huma?ﬂg%al}lgﬁ'(t:glgéletgéﬁ Srﬁ)%d%@'éo#pdggs%f?ﬁte he am{or?o acid
sequence of the human kidney and intestinal carnitine

in 2 SRRl G TRECHRAL. e meliou ) Tadnisis MuPRedran addiional
mltlaltsf@Ng\ﬂ@réWa t|§\§l!é3§1amﬁle%tdbﬂélﬁé@ #ont &n %ﬁ%él@r'\@mén p§§Q\t

3 conpri ses the am no acid sequence of he rat
Preferatiyde arthpd of siagnasisccompriseseatileastaner step, wmm tshexecuted

wnthﬁh&%wﬂgp&shﬁ aﬁ'%gtllaaé\ﬁ{ﬁf SEQ ID NG 4 conpri ses

en rea sequence coding for the
hurran ki dney and intestinal carnitine transporter
isjing, the am oacld sequence, SEQ ID NO 1. SEQ
A ity %e%e%@ﬁﬂm ot e INYSEHOR &algrhip fﬂ%ﬁ@ m\pgc&a@e?%pnsmg

the arﬁﬁﬂi 2 sehubh& BRUSH NOne s DNt est $a) \DPRDP g 8ﬁl?bDlD NO:

rans orter conpri si ng thé am no acid sequence
10, thRi®at Ql’Ot@E@AWQﬂ@B56T%I)Ba‘H‘Ibe underibé ecceskon huniter

Az e B AA 85 Ykl RN By s

namefy hifaah - HREQV7B d¥logedsina@s gsheoo! ﬂ)f@%ﬁd@lye@EQQD nb Hh&t SEQ

i'nventi on downstream fromthe end of SE
ID NQiti & iprefesatle SEQ Ha NQisT prraffegraenpinenesf Obthet ménufacture of an

antnb&df@'a@ﬁn Lwtﬁ%Qcéth%%sgoﬁ@pcbmgwgnﬁgthg Sa%?d %Q&uence

rea uence e ra
SEQ D tiaey1, ZSEiDIIDth@t 2 n8EQelér NOt ISDSEIQ HZDIN@er‘-:Ith@ eatproteimg

€ ] acid, s ence, SEQ I D NO 3.
AAW@M&@E%E@\'@&%@"“&‘ thegacasssion WBH%’A cﬁ?\’fﬁeg‘e protein
r v d
ARG 3t BN LT S AR Y57 el
HPDD'¢7 &disiclassdn &P Ba&msmtueb{s ere(famhlxoSEIQ T2 MCer1 60SEQ ID
NO: 1%', Brreefgparb%ll 20 Iﬂ];\ﬁ:@tﬁrgperably, a variant of the carnitine transporter

associated with a carnitine transporter deficiency is used.
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U S. A ) under the accession nunber XM 291 120. SEQ ID
NO. 10 conprises the am no acid sequence encoded by
WERQoh32KO 9, conprising SEQ ID NO 1 and an PCT/EP2005/008834

addi tional sequence conprising 39 ami no acidsinserted

bet ween the am no acids 296 and 297 of SEQ ID NGO 9.

SEQ ID NO 10 is available &5 the NCBI database under

t he accession nunmber XP_291 120. SEQ ID NO 11

conpri ses the DNA sequence coding for the human

The manmfat:tune of aaramlbko of ETiNgentidn rdienssto%yqﬂbtr@dﬂ’ov the

‘g gr ess %gy hurran'é){g 11 is
manuig, PfeaB %"Qf‘ 'lP 13 3va %'mﬂ‘t?e?”tfl’fé/v%débé@%bgﬁome available
in the"fﬁfﬂ?ér TS IPARH
acid sequence éﬁgg%éﬁ%%?ngﬁ%dyl% tﬁ%”lmé{ﬁ fen rbf%s%”aﬂ? meaning of
the exyurgpsian| antihodyi enewtiRinedreabimse under the accessi on
nunber NP_003051. SEQ ID NO 13 conprises the DNA
sequence coding for the human carnitine transporter
Prefefably, avpatdntiof aeearhRineahrispoREMBEsdeea witha Earrﬁﬁ% HQﬂcnency in
NO 13 is avail able at the NCBlI database under th
an anjpakersy BH%W%@"NM_’@Q%’S@Z@G BrROUfIStNG, Oflthe(ampﬁdsse% variant of

. ; ' b . "

o corbfe 8Bt S EMETS iy F g R T bty  camine

transmﬁa&mnmnsmmheer thelsbﬁﬂplﬂaﬁzf anEimal dpreforabOndr 4 H8Man patient
DNA se uenc orresBr‘F‘gr to the mMRNA for the

suffeiingAMa o7 iGieRh RYSIPRNC ERtavtieefigiency. The
variartQiithé %bﬂﬁtl%h%d\@r |§"Rrefél%b‘ﬂﬂ€6 A8&d irra Tltég@é‘géﬁl%le from the
sequence and an additio -flan |ng sequence
kidnege ot fropt therintefstinge  Exanpl es: | dentification and
Cl oning of the Gene of the Kidney and Intestinal
Cantine Transporter Surprisingly, it has been found

A sixthipréfetratuarhbbdintshitGf the BEBhBore FETEFS ol ) ehetifSd bPadermthing a
IS stron%Iy expressed in the human kldneys and in the
f T

varianf ah@-carn l@@ttrai@ppﬁeaaw%atégwmaparw sEgpariergeficiency,
nerSAGE o RGBS B HoBT RGBT AP e hence

codinGEeY & Dahﬁ)et of SBQ 1BnYOL flj BEQ ID um(ﬁhpnamwg«z: 3 SEQ ID NO:
reat| n [ DNA_ m t he human Ki ne

10, theg, %'na%%7%§bRﬁ%f?§t aygila é wader thg AcCpEsing N E@qro

AJ276@7 Qhé%%tbhﬁAA@mhgmaéééosuﬁm Ne87490 Sﬁqlhlefbrsl@m AAWT3376,

were derived froma sequence

nameaulaumameDBVa 8ddisclosedin Ellﬂ @& ZBﬂeDDQ&feblM $EinDnN@r 1or SEQ

10 N R BRter TSR L NS ApSTER ) B PR s Seorter

deficienéi @nads) vedeaciny dee bftind atidGederapy of barWHiaPP 6y 848 carnitine
in the so-called "tracer flux nmethod", wherein the

transperiifsport rate of substrates across t he oocyte
nmenbrane into the cytosol is determ ned. Injection of
Qocytes of the O awed Frog Xenopus | aevis A Xenopus

The duamm acidseguenvass pmfaab@oba/tetmmedmawg avlanomnaldissue sample or

ahum “ B %@S@%m@&r&gf \éargﬂt g tesr& {;Igctlgqum%rorter Pre?erably,

the nuaéae@d.@geef@ém@adsfra RGcIERIRUImolsdule c@ﬂn@ﬁ@ee Pt BdduRSsample is
made from borosilicate (Hi|denberg, Mlsfeld; inner

determinask Rseferably themueleiceacidisaauenge qomesaandsithiSEQHRNO: 4, SEQ
| d i

D NQEF BRIBING B FLEESI0E! 18, B BB SERERIN: 4 or sEG 1D NO:

15, oﬁ?ﬁdsefos alvatng:aﬂsf mﬁmmmmnajtreatpmermwfm?hg&gf d:p:r:icioggld

sequanterSER 1 NOb o SICt AN 2 40 NBT 3, SRR Hov 6. the rat

protenh‘?@(\Wd’?%BS?rB’ﬂagég}/a_ﬂat@’;]c—isgn@érrﬂwé RBEsSIBHMURThr AS276207, the

m cropunp provi W
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mani pul ator. The still fused tip of the injection
capillary was carefully broken open using forceps, in
woeaeni2se al | ow for the punping out of the oilpranEPioh&008834

sucking in of the desired volume of RNA. The sucking

in of the RNAinto the injection capillary was carried

t hrough under a filmof sterd@ e mneral oil, in order

to avoid an increase of the concentration of the RNA

and its degradation by contam nations. The injection

proteirapAGGd )3 wkiscipseabindC NN 2874 76U6f Mesprofein BAVWPSYIE Mirhdly

h an ﬁ{% @f. 90 gnd unched into the ooci/te under

umat) HERD\ & disgiosed 1 EF: 881290 preferahly S&iD NG 1 ot SEQED NO:
. 4t - . t

10, prA GBI SEHRTNG): 1, pRételally BR0 IOND ol SR Rios ) preferably

SEQ{BNQotyt evol une of about 0.9 ml). The injection

capillary was left within the oocyte for 5-10 seconds

after the application of the desired volunme, in order
The determhihatior ef th@rm&e%c@@bﬁ@bi@ réfBrh | i

| eaking out of the injectate thr oEgh tr?ebpggée(ﬁh%%#gm%%ny of the
methegsmahibe arhipr determisingl nysleie asidesequencesien paticutai asing@ DNA

' - i nki.ng" of t.he opcytes for .. .
sequerfig BRoBkty, Sy fendd B Uesdififo leidie 3o gaughoss which wi
becomergwailablegn #3dfutaet ead of 10 nM NaCl, i.e. in
hypertoni ¢ solution. Qocytes which m ght have | ost a
substanti al amount of yolk and thus possibly a part of
he dedRctEH BE IHedA TR bl SBpuaiter o RE BB 1A BbGfbChariant from the
nuclejgeaid spguengescoding for the cagnitite transporterevarizns iy prefertablyf
rate uptake. |njured cutely altered or later .
exec 8 VA G Riaur i SGBruediehidedie Kidhn Fpaprinunion
assigh$ @naediyidaal@irks&6ld t® ang HuBRIBLIEE HagE tApIeRIMAd bP&n reading
transporter agoni st or antagonist. Culture Medi um ORI
framefi q) pueROtiR segusTFsr ePdng fasia pERtein. oocyt e- Ri nger
solution ORi conprising 110 MM NaCl, 3 nMKCl, 2 nmM
CaCl2, 1 mMMmMC 2, and 5 nM MOPS. If required,
A sevgegt preferred wmlgﬂﬁdelldt Gftthéﬁlw\r@'/tibplr%r§ totha rmzét'heﬁ t?ﬁfdieidrfbsis ofa
Substrate Uptake Polysterene wells treated with oocyte . |
camis Gearier HeNBenpY. WeeRin 1heZDBteE comRises 2 ste Sldasprmining
the arhBBNOSCY hESleled&d Hdlééulé‘@%ﬂﬁg fba darifEe Wahgpctgﬁiérl%omprising the

~solution, before use in the determ nation.
aminpagcigisesiuanee Sk D INDal,rSERHIDMON2xSEeID NO: @, &&Qib NO: 10,

I [-Sibol I ' . Af he .addi ti
the rof PG AABIO7RRS G f2 Rl Bnad Bl askeesBh rhipdt 1276207,
the pridteih WAGERROS@Etlogedink EN 42817 171 Wb & ProtdiRAANTBIZE] Rmely
s_carried throu ?r 1 hour. In order to

wa ] gh_at 22 QC f
humagHPDDYL 8rdis@eseshin EPf818P0; piefergbly SRR IaNOidordSERLD NO:

r she i i i d .OR;
10, prEREBESEEID MPS 7 Breretdbi] SERAD Qo3 AP SEGPIRLE 1B brsferably
SEQ IDWN®:d 6 artissueuseraplev Pagferalilg the antaurplofamuoleioacaneomprising

sea 7R 4,380 80 £,SEG PN, 5 o7 SECR R e, pressrably seq 0

NO: 4&SEQNS NP e 5pisafdiBmARBERr ane was conpl etel y disrupted
by agitation for 30 to 45 mnutes. The |ysates were

mxed with 2 Ml of a scintillation cocktail. The

R R R W SN —
RNA inoteduleis! dﬂténﬁiaedneaf@l%_lyam@éhﬁ{lﬂmgw; gg}?ﬂl?i g‘ﬁ%g?lgrégbrr]réprising

vi al_ was. counted for m nut es.
sEQ {80 th SERTE NG o E RPN & pebBAD His 8, Aeeterakly SEQ ID
.t ; | A4t e
NO: 4/ SISRAARINO: 18, & tHg dihofitt ofi Qe ioRdl RNACmbIA
and evaluations with the counter were carried out. The
obt ai ned val ues were
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considered in the cal culation of the transport
rates. Determ nati on of the KM Val ue For the
waledosiom2aat i on of concentration-dependent subsPCBEBR2005/008334

upt ake serial dilutions of the investigated substrate
were prepared and the radioactivity was distributed,
such that in each reaction mMkture between 10000 and
20000 cpm were counted in the supernatant. For the KM
determi nation the substrate uptake was neasured for 1

determined. Preferatily; tronamohiat oka HINA rMsiécvie SolRigHoe the Anibeid

sequiied SFLING L SEQIBHOTE SERLNE & Sedd IBNRE1O,the rt

protewwwemrawa) EVan’atﬂé WRHHBPtHY a&ésgi‘a?‘.orﬂﬁﬂﬂé‘PAJ276207 the

ort protelns. he transport rates wer

PfOteEhAéEﬁ%ét 8d d&‘iﬂipiﬁdalprﬁ?f&zﬁlaw 18000 the mgtﬁumMWV\%?G namely

BB o RRERRIAEC B P, B0 A SHOGNO 27 e o o

10, prafetatdy SEQSKD NEnimgréferakly SEQID NG 1 bﬁBEEPﬂj RfO 10, preferably
wherei n the nethod conpr

or ant agoni st,
SEQ ?[ﬁi‘ﬂét Lpgf the amaunt of g\gadrasgondingrRINA meleculgrs pbtermmed
(b) providing a test conpound, (c) neasuring the
activity of the carnitine transporter. 2. The nethod
Prefetaldyrthie mgethod aif @iagrbsisiineolwes thd1ase af ahy insthod known in the art or

whict SEIEPEAGE BV RIAbiAT e ufide Tordetsmavng. G AmPHa! of a nucieic acid
moledul@@8RPristg a RREWA rs@bbénéé‘ of Hb@iﬁ%; i@ teERbM %lhﬂ%nty to a known
transporter, preferably the carnftine transporter

nucleisoagid iseayende Riafarablicihe @@M@I%@ﬂl@@l@pn&es SEQep bf

complitgiians b Ry ho pslveams Cble a5 metalSioahndifpb e caritine

transporderaititia abntplr@néﬁa Aatlehossd prdise of theahveriyad4193
di scl osed in CN 1287170 or the protein AAW3376

di scl osed in EP 881290, prefer abI y SEQID NO 1, SEQ

Prefelddl leoca ngclgéEéald Prdé% ?ﬁhﬁ%‘iv ne éﬂ% g% n@c‘é%f I%ﬁtﬁ@blecule

compnsmgrac@rmalslnyentae/ wuamene the auslpmmcad mde@ne @ddihgifpr the

carnit?rﬁnﬁ@luseﬁéﬁtegé%quah& g) [l S Otg;pp@g@ g%om (?’nentary
sequérﬁse t@@EQH@W@ $E$md\lﬂo % Sﬁ&@lﬂ)fﬂlm ot QEQSPEQ\IbDﬁ
eferabL% ID'NO 4 or

pfeferﬁﬁ)é/ ﬁEQnEDJ N&X doer NE): dbnPieferaby, t Qhﬁ@uelem: abid probe

BB s ST o e v

stringant comrditions, tpoe:fhmhly uatienstribganiecanditiorgl Reefer héﬁﬁmlelc acid
4 . The et h according to claim3, wherein t
Probe:comPEsEscan P qQtide; OpRyiging §él?a§h1%nppﬁ°&d9ésu cle
menbrane. 5. The method according to claim 3, wherein
the carnitine transporter is conprised in the plasnma
Preferahipthe @ucleicatid sroke bf the inveretlorehymwlmscwwvagamtcof the nucleic
erein the test ce a_nuc
acid fipBgleSiodli o™ it b e S atind A PERER S5ttt with the
carnitiectr &isporier defisiehey. PratdrebDHRCUMark @ﬂtﬁ&nu@élcaamd molecule
carnitine tran@gorter conprising the anino acid

compgseg ayasastel $EANG NO: 4586Q B NO: 2 SERAEDINONG o3SESHD NO:
108 7635( rB21 a), avail able
15, prefrBbly S IO A o I N A8 900 ot -t ho NBl
dat abase, the protein AAG54193 disclosed in CN
7170, or t rotein AA 3376 di scl osed in EP
Prefef wm%?félﬁa%\s%w%@@"m s Rot afihyysfey iqbase pajrpg hgtween a

nucleié\‘,cEé(i):lc;l3 g&%u%%ﬁiﬁg@ a%grniﬁﬁ@frﬁﬁé‘ﬁéﬁer%%@ a Rubleic dcif'probe




10

15

20

25

30

preferably SEQ ID NO 1, preferably the test cell
expresses a nucleic acid nolecule conprising SEQ ID
WNEH06418255EQ | D NO 5, SEQ ID NO 8, SEQ | D NCPCEEPDNS/008834
SEQ ID NO 15, preferably SEQID NGO 4, SEQID NO 9
or SEQID NO 15, preferably SEQ ID I\IO 4 or SEQID
NO 15. 7. The nethod accord®g to claim6 , wherein
the test ceil conprises a DNA nol ecul e conprising SEQ
IDNO 4, SEQIDNO 5, SEQID NGO 8, SEQID NO 9,
compmsrr@fa}cbmm@neﬂ&ry pegleriodh but 66 rbfard%d base palFR E%twgen a
tft %I% preferably SEQ ID NO 4 or
Va”aNCS’ b8 NuGiGIG QB'W“PPHH@C?QCU“@ Rycleis @cicdpiobeawhersin the oucleic
¢ wher.ein
acid (R BE SF I nar oripiel a0t Mriafh & AR RS EBGR ESlecue.
Prefegabipr ¢carmplgmerdanylmsecaiong alpues thrthe tdetSGHEQn & mpde.c acid

mole gl e ot A el oEainiiig agsporary s deledsae serprit to a
nucleidadi®mdiBeuleroedaigpfolr c%Eﬁ?trh@tr’HQspért@f 0155 eb&nﬁdrﬂdﬁ:al

preferably a mcroinjected cRNA nol ecul e co
sequence corresponding to SEQID NO 4, SEQID NGO 5,

| ) . D NO. 15, .
o SR R AR s P g oo
carnrﬂrﬁa tramsﬁce’rab lencSE€d bipniiCieictacitl nsiigclies Pto by v%naﬂht‘ﬁereof in

t hod according . to at. | east one of clains 5t
Pa”'qﬁf?éraéryﬁ’atf iR8t agsqcirted|withyasarmitine Hanwerdiﬁircm@rrnoft ame

ortho{o?g[ﬁ BP hbﬁ’fol?d‘?dsst \gar%erﬁgﬁgaf g%’f\(?l?és" Sigg@&?rfu%ﬁeg@gé]{rﬁvmgfegués
compnembcﬁﬂmdatsequerg:esorna:artr@dat asndesmbecd laenein. Preferbly, similar

n the carnitine transporter transports

seouefiEs bR e Hofmie P RalirE BARp RATnG: Far M Sir iRy sequences
hybridieé bnbeneon saigeht Bbadrions, §efegbly Undep strmgeAt eérrdltrons

across the lipid nmenbrane, preferably into the t

cell. 11. The nethod according to at |east one of

. €,¢ 4N

Prefegéatﬁy{ rﬂéﬁ ﬂ'%értﬂga%g gygg;gr’ glsﬁn@olgget. ﬁ?g@%ﬁé&ryﬁ%@c‘s of the art for
nucleit arﬂqumedrles |inlpairiicliara BoatHenh a—l;r@lndiiaﬂbbsﬁétab& ,of @tie art for the

ubstriﬁ;ﬁ cting w.th_an antr bod}/ i s use

detecfipR LA dND miplePulbading kg rAMERed nsporiPReA tissue sample, or a

Nortth@Fl?Bﬁé&Sﬁb@ﬁ{é?ﬁﬁd 8f IHePArffdRA® Gatstion dfrédRRIﬂt r’n%ﬁ%cgfe coding
e activity of e carnitine transporter.

for a eamiiiog teanspodienin 2 dsawe sampte. direfesably) threrrmcjerc achprobe of the

over 550 PR R O LN RER i SG ampie
is a cHer@ﬁéhleofCeO [DNA §hrRDP$6)db@/ e nfetho®ofdidgndSls &m&ﬁ@s a step of
D NO 8, or SEQ I D NO 15, preferabl

extracj,@Q quﬂwm@N/A m@g@rle prﬂ’@ RiNAmotggyle [yomjheltgssue sample which is
execL 6P e SRrkR oy e SERLL L ot e ventpn
for a carnitine transporter conprrsr ng the amno acid
1, SE 2, SEQ 1D NO, 3, SE

PrefefaBMuahs TEinEH oT FlaBngsisBYAN oS 9{?@@ atwgmf.a Bufigie acid

moleédg@gbgrgr %raé%ﬁﬁfl(rjrg!‘é'lrrﬁr# Her/bos K&d%%s c' ose e Safhple. Preferably,

the meftrghingolves atmdyrpetasa ehat\wrB3in6 (BICHY) l@swm unnheran for the

et ST R e B b DA B e

the tissiu@ dathPiis afhplifiedf Atterhbtivebz@rl RNCnolecules com@ried in/the tissue
of the gctivity of the carnitine transporter. 13. The

samplce aep et A adsiiianal FHEA! SR ObIEVErsR franacribgd the RNA
molecfieIrRb B BNASRbiecule.
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conmpound i s screened for an agoni st or antagoni st
effect on the carnitine transporter, preferably
wobmreigse he test conpound is provided in the POI/RPDDS/@08834

chemcal library. 14. The nmethod according to at | east

one of clainms 1 to 13, wherein the nethod is carried

out in a robotics system 15.29A kit for carrying out

the nethod according to at | east one of clainms 1 to

14, conprising: (a) a lipid menbrane conprising a
An eighttrprefereed esnboponestr of thé jnventieh ﬁeteka@tcﬁaﬁ @nggﬁ@éléoﬁd'é

C J transporter. 16. The kit according to

°°mpi43§19r§§§f, 080 B & Sdtepising ths FRMPplemR¥am tequencs to SEQ ID NO:
7. Adbanmgeolslyste dligoh  bf 1 |

wher gi n. t,ﬁe ca_r_r?i tiﬁ%lg@»tﬂd?é;éﬁéf @?tlé?&?mél?ﬁgo @Pgaftgma'%égne fora
humagchigh affinityrrasnitine transporten of thEGidmzys@NdtheSRR@stife NO

3, SEQID NO 10, the rat protein AAWT7635(rB2la),

avai | abl e under the accessi on nunber AJ276207 at the
Prefentiy, thetalibeneclebtide pompeising/ SER4DIOdE:tRe %Qrﬂgkr%htaw

12871(7)§) qgt&e protein AAW3376 discl osed in EP
sequeRce 9 EQ D NPa R 1§ usedin thenmethod althe)invewtionof dimmasts of a
ca S T R oS Ep P e roB U a5 Qi Rolde badst 6 @ primer in

. a polytherasierchaireresation i PER)t Peeferably, esaid sligometrdideyis ased as a
- nucl ei id_nmolecule conprising SEQID NO 4, SEQID
°°mp&%.8”§?fcas@8“r H'R 8, SEQIDNO 9, or SEQ ID NO 15,

preferably SEQID NO 4, SEQID NGO 9 or SEQ ID NGO
. 15, %eferabl y. SEQID NO 4 or SEQ ID NO 15. 17. The
A ninth prefereest @mbgdineent ofithe pesent reentibe reflers tcha noathad of ne

' Ei ' Li pid vesicle. rane....
detertpffAGRYAENt bPagPic S50 rdleRuie 8o R = aiighE Bha g itine
transpartaridssoeciatechwithar ¢ahiting temspoiteedeficlehdle wHersBthe method

rane of test cell. 19. A nethod for the

menb { AT . .
COMPFaRRI NP Obf(ad IselalingaBHeleicacid molesdacrging fef the variant of
by ne .
e oA BR8P TR 9555 hR Sy RERfd gRBpR or o
camitgectaansportes defieiespy ateording toghe lseverthhurefaroabentibogdinent of the

e, s 6 Yl 6 mo e B0 SRS P DM i moecute
Wi th one or nore pharnmaceutically acceptable carriers

or auxiliary substances.20. The method according to
A tenth piefarnes embodineentenfihe dvention refersinda crgthad of teatent of a

car AP e ROE A SRR 14 o Wi
acid reotetlei oudireg fones camﬁi_hertedwisy)bftgr C<brh|15_ri§ihgah€%li’ltinofac&j sequence
sEQ fENGE I RERTBNS LR S ERTDNELE SES I 810, dhe rasaratein

AAWG?B’J??{?BQ‘! a), ??/Sﬁ@dlél?}nﬂef ﬂ'fle éé&:%s%fo‘ﬁ%ﬁ?ér d?.flzféﬁfﬁ'fﬂ protein

carnitine deficiency. 2 1. net ho agnosi $ o
AAGE4d93idisclesed mnSNota8eM 70ebi thieeprotgin WASNEBB7 6, ramely hathan

HPOU R bisE e T B b814h, bRy e Qin MG BLRE2f @ g0,
prefertiBly SEQIBNDD 1\ipto & ceAERr YWYy, BDNAFRIN coHBrisihlBSEQ ID
at_ protein AAWD7635ér B21la avai | abl e under the

NO: 45 SEQ 19 10 3@ 1RII06809r SEQ IRNQCHS. peafatsibbe SECHD NO: 4 or

. , O 371 .
SE B, (DIl A8 L OB g comprses
a tranSeiipticbalNproroteSEEqUENAAVhiZh, is SR&dHl Miked3to SEQIBNDD4, SEQ ID

NO: 5V SEdHD NS B LS I5RD! 5, preferably SEQ ID NO: 4 or SEQ ID NO: 15.
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NO 1 or SEQID NO 10, preferably SEQID NO 1, in a

ti ssue sanple. 22. The nethod according to claim2 1,
wob@seig2san anti body reacting with the carnitiPEI/EP2005/008834

transporter is used for determ ning the amount of the

carnitine transporter. 23. The method according to

claim2 1 or 22, wherein an tibody reacting with a

variant of the carnitine transporter associated with

the carnitipe transporter deficiency is used for
A eleyeptbyRfefarrey embodimenttof dhe inventian wafers tof a nhethod oftreatient of a

carnififié fREBOrtd rsdeﬁégn u@EaQ% rbﬂk%n%&r% ' > ngartmggggthq)
transoiptichal Séﬁyllytbfmwudlém arid hteduié c@dme‘bF‘a carnitine tra nBsporter

rB2la avai l ab%g under. t he "accessi on nu

comPRBALE ATINOHE REHENTR SRRSD NOwd. SEQ 5 NOWGSHEGID NO: 3,

Sc0 ¥ R I M o

NuUMhROAJR276260) the nmjemzAASiﬁMQD d@:lo@ed or CRER8M7800r #Hd protein

B TP B S B el L o

NO: MenSEQCIDING: oD, preferibiPSEX BRG: NGn Wi de. Pr@rerdgséétﬁg

transporter conpr|3|ng t he an1no aCIdSE uence

| transegytiopal ggqlty@f Rcgeliplar gene qampising SE§E@ INO:NQSHQ, IDtMO: 5,

rot i 3 I d
SEQ NG NG 35 st ph S Rl O R B yg: 1. i
enhameezt.ei n AAG4193 disclosed in CN 1287170, or the
protein AAW 3376 disclosed in EP 881290, preferably
SEQID NO 1, SEQID NO 2, SEQID NO 3, or SEQID
in the'ﬁ'@eth’das d?rtl‘@ca%héﬁi i aSEerltPié\pa d?fer%%@cfe?cg@f tﬂﬁomventnon the
referably SEQ | 1. e use accor
cell wglesmmazwclem @cisl nmoieowéﬁ |santro@n‘1cetdwer whersin theetranscnptnona| activity

ofa n&ag%ncs $§ﬁ&§5!e§3l§ rgéq?g?lﬂgggagﬂstplaagét ' rﬂ]q%@gtgepreferably is
a kidnggyr ¢elrnbn0fﬁte§tn¢@bélll td ih@eétlhéﬂfemoé‘h@ér esp @%éﬁrﬁéeﬂ’"‘atnﬁ/cﬁ a muscle
carnitine transport er deficiency, wherein the nethod

cell. conprises the steps of: (a) determ ning the nucleic
aci d sequence of a variant of SEQID NO 4, SEQ ID NG
5 SEQID NO 8, SEQID NG 9, or SEQ ID NO 15,

Prefeabdy, dheabhethGeof Dedithert of SE@rhifinbi@ar@porte SEENdiENSYDS the

inventja gElElirdaimest e Aefina of PR FeFadienaiicency.
meth)(lﬁhergﬁ‘%”ﬁlrﬁl@ln{ lRfeatifen Qnéliir@eﬁﬁ%ﬁr\?ﬁnéﬁfgri 8k &f %(ﬁ';F 5@Bdtrate

carnitine transporter
accepied §iidhe prajeing comprising thet amingpacid seqdence SEIGMD NO: 1, SEQ ID

N 218516 1O TBEH REMTE! 35 1R MRS 2D aShia

undertthamesslen n@mﬁvrmamgzoheth@rpratenawpws@emaem@@lo%d eN
EQID NO 3, SEQID NO 10, the

12871769 Ofﬁr“?ﬁ erqremm\ﬁ@@é(?féaaa@ply hwaan A ROVR8atiscleged in EP

2
38120 SRR SRR NS TPRSETIR NG, (S Breoig e 10 W0 1.
Preferabiy, éhey rofe7Rhe toiatuieat efisysterbie @ity gfroateitiadl v
SEQID NGO 1, SEQID NGO 2, SEQID NO 3, or SEQID
NO 10, preferably SEQID NO 1 or SEQ ID NO 10,

Prefe b, ehé bleth&i bt fedident of larbaanilhéfﬁ%sﬁaﬁar §efictéhc T

net hod according to claim27, wherein a nuclelc

inventipryBee BoAHe Matheds Mmrplrewwta;e;treﬁememtwt Brefazably, the cells
were RUEIES Froffh PalBhESRUBUER Yo MHe 'sBpd & FhEhbHE Bf treatment of the

invention.



10

15

20

25

30

transporter is used for determ ning the amount of the
nucl ei ¢ acid nol ecul e. 29. The nethod according to
w@b@cm289 wherein the nucleic acid probe conppdHEB2085/008834

conpl ementary sequence to SEQ ID NGO 4, SEQ ID NO 5,

SEQID NO 8, SEQID NO 9, or SEQIDNO 15,

preferably to SEQID NO 4,35EQID NO 9 or SEQ ID NO

15, preferably to SEQID NO 4 or SEQID NO 15. 30.

The net hod according to claim28 or 29, wherein the
Furthétysrefirfedbéinbogingeris by the ehicttastist of ttdement beihe iaeértion refer to

nol ecul e codi ng, for the carnltl ne transporter under

the intreduciion; of @ewﬂc'%rﬂﬁlq mgiacul %F@@'QB&BT 3 caﬁatwe E@P?P@&%accordmg
h
to seggbgllug ggé;éf %Ngff ﬁn@‘? IBNGCSOSED NO: Ab h@%@ pfétein

ern the nucleic acid
AAWGfZﬁﬁﬁr(rlﬁﬂ;a)aavallabg@uudeetbﬁ atoessipni rmmﬂgera%JNW ft® protein

AAGHRE s Eestosain M BRR FDE S Eatise BT RS, gl Ppman

HPDD?\fm Eﬁ%lo@éahﬁﬁpa&@ngb 'p@efbﬂatﬂil sEn B Nowher 8EQ ENO: 10,

onucl eoti de according to claim32 is used for
preferabtye$Ein|D1th’ Heindergunel! eomprisedipndhe heman pdib psefgrably in the

kldnegsdpat-[‘@ lp&%&lﬂ% Igaéifégégﬁ\fbg atc%él% ?i'réprﬁaﬁﬁgfatg@rn W6 =Rign

I's'use

subsaRUIentip tranefetiea into hiadiuman bBAR) . 35 The net hod
according to any of clainms 3 1, 33 or 34, wherein said
ol i gonucl eotide is used as a conponent of a DNA array.

Prefef'a%lyéwg cggé Ug%d Wﬁ%éﬂéﬁ%etscbffﬁtealtrﬁ@ﬁf ofdRE Iﬁ’sferﬁioﬁ' dre obfained

rein the anpunt of
from tive! iddndys orsfralattiee intestine, Wpamwlaréltdﬁm)ﬁ\%@&eﬂ’(kﬂ\ﬁng to at
| east one of clains 27 to 3 1 or 33 to 36, wherein the
anount of a RNA nol ecul e conprising a sequence

The r‘@é@%@ﬂr}ﬁb%&uk@ c%ﬁ%rlsﬁ?m%@ﬁd’rm NSEQ |SE(D|¢D NO: SEREQDD NO: 8,

NGO f
or SEDIDMO 415 peferatiy G6Q 0 HO sty BB NGB, Ty endieipirgtuced into
ot ISR, PP IR Byl g e
methb8Y Bf fr8afnian ot theinventitre irRhdketioemy iretherfoom of DRIAe transfer

nmol ecul e. 39. The net hod acc rdin ‘ﬁ to at | east one of
vectogs ar agmplexed vithligpsomes %’%@ €'n the nucleic acid

probe hybridizes to a variant of said nucleic acid
nol ecul e coding for a variant of said carnitine
Exaniplesspgene transteoveetoesiard VIraltVﬁ@tha,rfﬁr exaraple agdenyirabyectors or

f 0. Th t t |
retroViFRBFITS HANGEPAREt B (R B cieda st d68R Spfuer et al. (1988)
Mol. g%gp@ $99. 58§V©6 xe@fwiﬁEﬁbd@nﬁ@ uduallyScRigvid aAlgeryhigh efficiency

of tramsﬁo!eloabinwajﬁcmﬂ Sjlm\l\&"&gl Alg&%%?éﬁ@%réf 1 gg@ ||"|5m Mol.
Gene?o 4 2#391:%) I\Pgo %é(no‘?\f E\% @Ié}lﬁ%llé} VRkickERdribdéed éﬁcatlomc

ant’'o carnitine transporter.

hpldslareApr@Fhféwb iitraebricating ttge bpomaauspﬁnswm J(fleelDUAa&lh@Uﬂd

nol ecul e co g for a varia

onicalhat o £GHoGR SLUEAPOROTIESIN 2 TP AITETE LUCAogbe papitive net
char@%ér?\hﬁ@% %?l@shrb‘éDmN@%nﬁﬂé%d Bfthe fisostingds Infaddition to

nucleic acid | ecul'e coding for the

the ry@wmnu 'mdualeﬁomropylrmUIme@wwwmpeturrabmidsb apd H@RE
he car n|

(olaeidBReRRg YAy T B eSSty Fefaghfo Gt al

(1989), IPraé Uats ARRY escilUBA (B4, qunBrimag 41 heargacrmmeramnmd formulations
séquence of said nucleic aci

havesly 0o egnt gyndhesizedsand fested ?Qq tgpﬁgﬁlrg;eqqy iR trfrﬁfer{*gtggtaovanety of
cell h4nels’ (B%?E?Iaﬂ (Mbﬁa) Proc. Natl. Acad. Sci. USA, 86, 6982-6986; Gao and
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tissue sanple is obtained froma patient, preferably
fromthe kidneys or fromthe intestine, preferably
wo canaioid2eo smal | i ntestine. 43. A nethod of trertTEP1009008834

a carnitine transporter deficiency, wherein the nethod
conprises introducing a nucleic acid nol ecul e coding
for a carnitine transporter Xonprising the amino acid
sequence SEQID NO 1, SEQID NGO 2, SEQID NO 3,
SEQ ID NO 10, the rat protein AAW7635(rB21a),

Huarm(aaeab|BaocjnderB:¢p+a/saAcesgnes NO54208; FRYAGRRT aR (199 J. Biol.

e LT S L G o
dlole%éﬁgﬁrdﬁyﬁfr@ INARILEY] nﬁE@thn’Nﬁluﬁa » mefHy! g@@% ﬁB)

ID NO 10, preferab

(dloctsE@cyl@rm@glmylsqgm@e)ab| y SEQIDNO 1, into a ceII

44. The net hod according to claim43, wherein said DNA

sequence conprises a transcriptional pronoter sequence
Auxuhagesmﬁdtand:ewvhd:htmcféé@ the tehsiér of HEsleldadies imo tf%&ll &an, for

8, SEQID NG .9, or. SEQID NO 15, preferably t

examgfgatqe[prg@mg or pg@@lqsyvmgh aje @pugg@ |tln9 NNA ogsynthetic peptnde—
onn iR R o, s AR Bt np o nius or e
cell (Sewarizetyl, (1999) Gend Tilaenapy lﬁoﬁBZ;cBrpndéB@t ah {2989 Natufe

Biotefhf fo #4) ARTP St dasAIst IS RIS WBiqhgnable nucleic
amdsfﬂlmb'éoreﬂ%s@dﬁg’(a)‘&ﬁ@‘@o?ﬁé@m Br e cdit (FaERLR B MO 9;431 S;SE% ,Chem.,

he rat proteln AAW)
269, 1391& Jachlabetalu (YY) Biecont cebermnarB, 2ddber, fmezmplk liposomes

fein AAGB4193 di scl osed
w“'"ﬁl’ﬁ%?‘r’gﬁ‘ gb@ﬁ@ Bpg{ i ilA\r}wssm di scl osed 1n EIPn
831290, preferably SEQIDNO 1, SEQIDNO 2. SEQID

10, preferably
AnotrszcpaitioNlerly S1tabledpER £8PyespiaInBaRy npying theabpye-dessribed
nucle@&cu&?wggld &idL %ﬁdtﬂ‘?mﬁltﬁéé@ éémd’%&eﬁf‘d fisdueCor cells using what is
transcriptional activity~o ene conprisin
termefE) ddha\gun"A\VWargE€Et alD(1N09) 3, Iresk. IIIka@toB | 18EQ5—B1ND:ting et al.
,, or S | D , erably SEQ 1D NO 4, SEQID
(199%' ?@’%F%%@qktg' IQI%)? 1&'%E)r eferably SEQ ID NO 4 or SEQ
ID NO 15, is enhanced. 47. The nmethod according to at
| east one of clainms 42 to 46, wherein said cell is a
In thedfiollewipgdigures,gequenees pPRd exaMmplesa some prefeired empwdiments of the
: I I r C .
invenfi§h ere fesintfla Hhire Aetdf ity Rrbnod B HE gy 34 2 and in the
exampl@ et 4 lirpitdfion 60thetineeritionat intehded byt tldeﬁet‘allemiyh@breferred
rnitipne, noradrenaline, neth henyl p |d|n|u
embagagbisn ) Comi e 0B BYOTN RErAR Bt 41V BbeemmeRywRigh comprises
) f [
detal B 5 A Ao ¢ bR Bonigigrei(uput which the
skilled p8TdNGinds1WithAutamduse eé¥oat. na Deut schl and GrbH <120>
Met hod of Screening for a Carniti ne Transporter Agoni

st or Antaqoni st and its uses <130> DEAV20Q04/ 0059
<160> 15 <170> Patentln version 3.1 <210> 1
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<211> 634 <212> PRT <213> Honp sapi ens <400> 1 Met Val
Arg Leu val Leu Pro Asn Pro Ay Leu Asp Ala Arg lie
w@eme18540 1 5 Ser Leu Ala G u Leu G u Thr | iBCTAEP2G/008834
GQu Qu Ala Ser Ser Arg 20 2 5 30 Pro Lys Trp Asp Asn
Lys Ala G n Tyr Met Leu Thr_ Cys Leu Gy Phe 35 40 45
Cys Val Ay Leu Ay Asn Val33Trp Arg phe Pro Tyr Leu
Cys G n-Ser 50 55 60 Hs Ay Ay Ay Ala Phe Met lie
Pro Phe Leu lie Leu Leu val Leu 6 5 70 7 5 80 GQu Ay
Description ©f BieoFigeres:eu Tyr Leu @ u Phe Ala lie Ay G n
Arg Leu 8 5 90 95 Arg Arg Gy ser Leu Gy val Trp ser
Ser lie H s pro Ala Leu Lys 100 105 110 Ay Leu dy

tofPamLifustriifing 98¢ abity\drithd @ardie tr@Hsgort lved
Flgure'ﬁgh%%a?g% g%lr?e 10r400 4enaSeql¥el\ﬁ:e l'isti r:getxt SETF er involv

in the pmathads of the inventioarwith gifferenthabstratestiigured WSAgn example of

s o t e A R Bk i agip 5o o

sequehié SE IBNO A withthe AubshatgsdscamsitineRicoluvan 1)}>>5rrbr'a"§hrenallne
Phe Trp 165 170 175 Tyr Arg Qu Thr Leu Asnh

(columm), s@ethy\p@eawpym@pugm(c@w@r a&%@e&q;emfd@lwn@ & n Figure 1,

ne o EAOHER o VA AEEYR ot 50 e o e

carnitihb ﬁraﬁspoﬁéyfdxylse Mspe%ﬁize Substeate. Phe righOcolumnshi!) Be4) indicate

Thr Leu Pr V. u_ Thr. Phe L
the transgort Jateratoutbble pnttals neh for Blisinh Ine 5t iafisfer
Gy He val Phe Leu Phe Thr 245 250 255 pro Asn val
Thr Gu Leu Ala Gn pro Asp Thr Trp Leu Asp Al a
The cafitirksBanstorigra cOMprigig theaming it SM@%SEQJDAH‘Jé 20r SEQ

Ay Leu [l
0 NGt el o6 8 AP R g
comprising the amino acid sequence SEQ 1D NO: 1 in Figure 1. The carnitine
transporters comprising SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID NO: 3 transport in

addition creatine.

Figure 1 shows the results obtained with Xenopus laevis oocytes injected with a cRNA
comprising SEQ ID NO: 4 and with the radioactively labeled substrates L-carnitine
(column 1), noradrenaline (column 2), methylphenylpyridinium (column 3), and
serotonin (column 4). The controls, which are depicted at the right half of each column
comprise control experiments carried through for each substrate with Xenopus laevis

injected with water instead of the cRNA.

Figure 2 shows a diagram illustrating the kinetics of the carnitine transporter involved
in the methods of the invention. Figure 2 shows an example of a determination of the
kinetics of the carnitine transporter comprising the amino acid sequence SEQ ID NO: 1
with the substrate L-carnitine. The carnitine transporter shows comparable kinetics
with the substrates noradrenaline, methylphenylpyridinium, serotonin, and creatine.
The carnitine transporter comprising the amino acid sequence SEQ ID NO: 2 or SEQ

ID NO: 3 shows comparable kinetics as in Figure 2. In Figure2, the x-axis of the
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290 295 300 lie val Ser lielie Asn Ay Phe Thr ser

val Tyr val Ala lie val 305 310 315 320 val Tyr ser
wadosloised y Phe Arg Ala Thr G n Arg Tyr Asp ABQI/ERB05/008834

325 330 335 Phe Ser Thr Asn lie Leu Thr Leu lie Asn

Gy Phe Asp Leu Pro Gu 340 45 350 Ay Asn Val Thr

Gn @u Asn Phe val Asp Met G n Gn Arg C,ys Asn 355

360 365 Ala ser Asp Pro Ala Al a Tyr AI a Leu Val

dlagrgn‘?ln@d%tﬁfhe%’qﬁni@'ﬁg cépg %tﬁ?stl%slg) H'_"Eﬁl 'Nea @p@ﬂ'@ge agggndicates the

transBOB ra@0n PenolhdA A dd6ger stare cantlinstrangpdndr, | i e Val
Phe Thr Gu Ala lie Thr Lys Met Pro Leu Ser Pro Leu

Trp 405 410 415 Ser val Leu Phe Phe |lie Met Leu Phe

sl B Y Ao of o AR Bosly S

carmfamastranspaLmsy :tmeacﬂnmrlérbnang%)rtzg phgtgga %;M&ré?#rm dpfﬁge ch.annme
ie c u

transppi wEich B33 op el WA MicBgelksKioaian Engties vin e cxemple

iilustraf if Tgd2, SPhug,
e rSer II [ eg Pro LiﬁMt@thﬁgls{e1%g%M iZT’S‘g’M %dl ?Féu%\%{geélﬁﬁmﬁé/transp orter

used @y thensethmgs efdhe inventian, mparticularmpe c{armtmaltraﬁspoﬁéﬂcompnsmg

e o 330 o B SEIENDATAATONY 575 4Eb o orencone

by SEQH)DAI@ 43 a\high SenitPearrigie ras erLﬁka é§h5§
e Phe \Czdu Phe ghe Phe val Fi\\(/g‘lt du val Ser@e@ﬁfﬁescnbed for

the Céﬁ“l}'nelet!:?ﬁﬁﬁ’ro g the kidineys apdshe gesiine (Liabjokjik AdplarEoMitchell GA,
T Lys lie 565 570
Qure§H|¥A 2’0023840@ g@ﬁm?é% 't%’“sls%% 8 Eﬁ?;) ys lie

5 Ser Tyr val val Vval He
VaI Ala Ay Val 580 585 590 Pro ser Leu Thr lie Pro

FigurgRshifls 4 AmigS abiisealenag Biigp el formpysing dhegloseb related
murinéfatlafid [Rthal kiinedarélftestinal carnitine transporters comprising SEQ 1D
NO: 2 with SEQ ID NO: 3, and SEQ ID NO: 1, respectively, each of which comprises
634 amino acids. Corresponding amino acid positions of the individual carnitine
transporters are arranged below each other in figure 3, and amino acid substitutions
occurring at a given positions either in one sequence or at a given position in all three
sequences are marked, in order to allow for the observation of so-called conserved

regions in the related proteins and for the observation of more variable regions.

It can readily be taken from the sequence identities in figure 3 that all three proteins
are closely related, yet the mouse and rat proteins are more closely related to each
other than to the human carnitine transporter. Further, the skilled person takes without
undue burden from figure 3 that the relatedness of the shown sequences goes beyond
sequence identities and comprises so-called conserved amino acid substitutions at
corresponding positions in the sequences. As is well-known in the art, conserved
amino acid substitutions comprise substitutions of an amino acid at a given sequence
position to a functionally similar amino acid, wherein the function of an amino acid is

related to the chemical properties of its side group, in particular to the electrical charge,
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Thr Ala ser Met Asn Gy Asp Leu Lys Tyr 625 630 <210>
2 <211> 634 <212> PRT <213> Mus nuscul us Seite
waoeo0msten Sequencel isting. txt <400> 2 Met VECT/APZH0S/008834

Leu val Leu Pro Asn Pro Ay Leu u Gu Arg He Pro 1

5 10 15 Ser Leu Asp GQu Leu Qu Val He Au Lys GQu

Au Ala Ay ser Arq 20 25 3% Pro Lys Trp Asp Asn Lys

Ala Gn Tyr Met Leu Thr cys Val @ v Phe 35 40 45 Cys

Val Ay Leu Gy Asn Val Trp Arg Phe Pro Tyr Leu Cys G

acid propeety arlbdse @ﬁpbl'ty,sh)@rypﬁhgltﬂhydmph@bm sefurlcomtétitparomatic
PheLeullqu_(euLe % 70 7580 d udylie
propepy, P SiEe. i fafirulgream %ﬂzﬁh%f S|0R9EY8y G n Arg Leu 85
90 95 Arg Lys Gly Ser Met Ay Val Trp Ser ser lie H s
Pro Ala Leu Lys 100 105 110 Ay lie Ay lie Al a ser
In addifiem, fneskiied gersopHakes frovaiigued w&bomwnm@bumgnmﬁanety of

sequepbh rediveiombriind n BrfahhniPheltafid s WhicRaTe
chara@i‘eHs@/ﬁ)r%f?o Gptcoﬁsmnsﬁ%gweﬁﬁér two ot thive dH4SEQID NBE 118EQ ID NO:
r s Ala Lys Ser ser. Ser val As

2, andfyt SBAUDING: 5661 WhiEhiane cﬁwa?iegsf@« for Phringuiglual painiine

transpé?ﬁ qévsfe?gﬁl beSE%[ |[ﬁ;\ﬁ) é@rPr @ﬁr @Qr%&r s}ﬁ%éq’u@nce motif

compligds éﬁea%e’,@@e@wﬂi argroap oQamuhb ecﬂdse:oAnpgls@\g/at ieast two,

aminogasids whialkdo (45 RS ogapr Frofbins (The SaLbEisdis ysed to
identi%c%a@éeﬁ%@: %gﬁle%ﬁg rbiifs le@rptidind-Ghudus? afdido AbRis With undue

e Leu Phe Thr 245 250 255 sei t e
burdeA040064en sequencelisting.txt Pro Asn lie Thr G u Leu
Ser Asn Pro Asn Thr Trp Leu Asp Ala Ay
Further, the skilled person considers the additional information about amino acid
substitutions between similar amino acids and between closely similar amino acids
provided in figures 4, 5, and 6 herein, showing amino acid sequence alignments
between SEQ ID NO: 1 and SEQ ID NO: 2, between SEQ ID NO: 1 and SEQ ID NO:

3, and respectively, between SEQ ID NO: 2 and SEQ ID NO: 3.

Preferably, a carnitine transporter used in any embodiment of the present invention is
a carnitine transporter which comprises an amino acid sequence motif which is either
characteristic for all three carnitine transporters comprising the amino acid SEQ 1D NO:
1, SEQ ID NO: 2, or SEQ ID NO: 3, or which is characteristic for an arbitrary group
comprising two of said carnitine transporters, or which is characteristic for a single of
said carnitine transporter, preferably for SEQ ID NO: 1. Preferably, the carnitine
transporter comprises an amino acid motif which can be identified without undue
burden due to its similarity to a sequence motif which is either characteristic for all
three carnitine transporters shown in figure 3, or which is characteristic for an arbitrary
group comprising two carnitine transporters, or which is characteristic for a single

carnitine transporter, preferably for SEQ ID NO: 1.
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260 265 270 Ala G n val Phe Tyr ser Phe Ser Leu Al a
Phe Ay Gy Leu lie Ser 275 280 285 Phe ser ser Tyr
wa@seses2sval Hi s Asn Asn cys G u Met Asp ser VBRET/RBD05/008834
295 300 lie val Ser val lie Asn Ay Phe Thr Ser Val
Tyr Ala Ala Thr Val 305 310 315 320 val Tyr ser lie
lie Ay Phe Arg Ala Thr Glu%rg Phe Asp Asp Cys 325
330 335 Val Asn Thr Asn lie Leu Thr Leu lie Asn Ay
~ Phe Asp Leu Pro G u 340 345 350 Ay Asn Val Thr Ser
Figure4ishrems phansng aslichsayuer@eralighment mo@;musacsgwthéﬁﬂo@é}p related

humalP Endfrbgliidiey 34 infestiigy Garmfindsfnshattass comyising SEQ 1D NO:
1 an%&ﬁl}é N\%:Z (F%;sepéatwelghWh@Wstél?g 8§h?7{’ Q%Mﬁéc@%q@%ﬁce identity.

ldent@@ aminge aeids A 'ﬂﬁb@tad@y@lga&srrnﬂmlam@g &Rfids whichl are functionally

i eS8 503 <t B ch A SE B of28 iFch AZBoimon

functicealiy\and/or strddturdiyOidéatical ire Ridicdtgd blyysdduile Ric®. Lys
GQu Leu Leu Thr Ay Leu lie Cys Leu 450 455 460 Ay
Thr Tyr Leu |lie Ala Phe lie Phe Thr Leu Asn ser Ay

F |gur@51$h-BWs éﬁ%n’r‘iﬁ@ aﬂﬁsé’(ﬁ%n-gépahéﬁﬁeﬁ? Eoﬁ@ﬁisb@éh%}goﬁ%ﬁ%related

Ala Ay Ser lie Pro Leu Ceu l1e
humaq %ﬂCPfﬂi kgtineyGind mtestiPabcatnitingdransplorieys combprising SEQ ID NO: 1

ana Y20 8080 SRR IR 15 By SRS oty

IdentoBHaRGHCACISS Qrs et dted b bart siﬁﬁi%r'ﬁrnﬁin@a'éldéé\hhﬁhrarg rflﬁ’nctlonally
Arg Val Val Ser Pro Leu lie Met Leu val 530 535 54

Slm"anaée mgicated by sipgle dofe Clpgely similar aminmacids fwlwsarmalmost

Tr
fu”“*?@?"”c\ﬁ%/%"ﬁé@ﬁ%@g ﬁ?yaigg%ﬁ%ﬁﬁ*éf ¥ q"go@f@%gogm 575
Pro Tyr Pro Asn Trp vaI Tyr Ala Val Val Vval Thr Val
Al a s‘y val .580 58

Figure 6 show an amino acid a |gnment comprising the closely related murine and rat
kidney and intestinal carnitine fransporters comprising SEQ ID NO: 2 and SEQ ID NO:
3, respectively, which share 95,4 % amino acid sequence identity. Identical amino
acids are indicated by a bar, similar amino acids which are functionally similar are
indicated by a single dot, closely similar amino acids which are almost functionally

and/or structurally identical are indicated by a double dot.

Figure 7 shows an amino acid sequence alignment comprising SEQ ID NO: 1 and
SEQ ID NO: 10. SEQ ID NO: 1 comprises the amino acid sequence of the human
kidney and intestinal carnitine transporter, whereas SEQ ID NO: 10 comprises the
amino acid sequence of a functional splice variant of SEQ ID NO: 1. SEQ ID NO: 10
comprises the complete and identical amino acid sequence of SEQ ID NO: 1 and an
additional amino acid sequence comprising 39 amino acids (corresponding to amino
acids 297 to 335 of SEQ ID NO: 10), which are inserted at the position corresponding
to a position between amino acids 296 and 297 in SEQ ID NO: 1.

Figure 8 shows a nucleic acid sequence alignment comprising SEQ ID NO: 4 and SEQ
ID NO: 9. SEQ ID NO: 4 codes for the amino acid sequence of the human kidney and



Pro Cys Leu Ser lie Pro Cys Phe Ala lie Tyr Lys Phe
lie Arg Asn 595 600 605 Cys Cys G n Lys Ser Asp Asp
wobk@ehiesdd y Leu val Asn Thr Leu ser 610 615 6PO1/EP2005/008834
Ala ser val Asn Ay Asp Leu Lys Asn 625 630 <210> 3
<211> 634 <212> PRT <213> ktsus norvegi cus <400> 3
Met val Arg Leu val Leu Pro n Pro Gy Leu d u Asp
Arg lie Pro 1 5 10 15 Ser Leu Asp G u Leu @ u Val
. lie d u s @ ud uA a Ser ser Lys 20 25 30 Pro
'"teswi C#Fbt'r)%ﬁangwwsampaim to $%Q NeNQ:ey vitieregy SEQID NO: 9

ot 2 i S L0 A58y 2 i .

namely ﬁ)rlﬂheah’bxho laciel S&queRbe abewdmgi‘tdSEQLmJN@HO'—%‘E@%?\fb )
eu Leu H s Leu u Phe

complnﬁgs %%,C%np%%pgd @t@akn%eggc}q geayanag ¢f S N2aNOG4yand an

sy isesess ol SRy kol |l o

nucleplidesB88 ket 00h of S& @N@raa Matchvafle lﬂ;erjaed.SUthE osltich

Tyr n [ NMet Trp Tyr
corregitahfrtod posinitiweag nysEofiuds 857 a2 adtbnERUDNg: 4.
Trp Ser G u cys Pro Leu Asn G n Asn G n Thr 145 150
§ 160 GI ér val d u d u Cys Ala Lys Ser ser ser
Figure, §shays PhOrds 165 170 175 Tyr Arg G u Thr Leu
Asn I|e ser Thr Pro lie Ser Asp Ser Ay Ser 180 185 .
190 lie Gn Trp Trp lie Leu Leu Cys Leu Thr cys Al a
Figurerip shewsVSEQUBs NOB 267205 Tyr val cys Thr lie Arg
Ay lie u Thr Thr Ay Lys Ala val Tyr 210 215 220
lie Thr Ser Thr Leu Pro Tyr Val val Leu Thr |ie Phe

Figurd-¢4 shb@sSEQABNGX 235 240
Figure 12 shows SEQ ID NO. 11 (NM_003060).
Figure 13 shows SEQ ID NO: 12 (NP_003051).
Figure 14 shows SEQ ID NO: 13 (NM_0033125).
Figure 15 shows SEQ ID NO: 14 (NP_149116).

Figure 16 shows SEQ ID NO: 15.

Description of the Sequences:

SEQ ID NO: 1 comprises the amino acid sequence of the human kidney and intestinal
carnitine transporter.
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Gy Leu Thr Leu Lys Gy Ala Thr Asn Ay lie val Phe
Leu Phe Thr 245 250 255 pro Asn lie Thr Qu Leu ser
W@ASWeBI2sAsn Thr Trp Leu Asp Ala Ay 260 265 2F0T/BPB05/008834
G n val Tyr Tyr Ser Phe Ser Leu Ala Phe Ay Gy Leu
lie Ser 275 280 285 Phe ser Ser Tyr Asn ser val H's
Asn Asn cys G u Met Asp Ser 3al 290 295 300 lie val
Ser lielie Asn Ay Phe Thr Ser val Tyr Ala Ala Thr
Val 305 310 315 320 val Tyr Ser lielie Ay Phe Arg
SEQ W NOn2 camprises ttheminpasidseQyensa 5f WEe‘k&in d intestinal

cami bl YBnE B R DG ASH b G 0

Ala Tyr Gn Hs Trp Cys Asn 355 360 365 Ala Thr Asn
8“ u Ala Tyr Ala G n Leu Thr Phe G n Thr Cys Asp
SEQ ﬁ-’r Q73 copprists the aminmade (Fegugnee obthestat kigineytand iatestinal

camifii i e 4B ISertibbaiut ¥ eI N1 6 W a e

Thr Lys Met Pro val Ser pro Leu TGD 405 410 415 Ser
s£Q {INY cqmrises teseoehieadigo hemayBtAeayecbs dpding e the human
kldnegaindﬁhféshﬁb'l &rhitife Qraé%goﬁéf‘céﬁﬁnélﬁg tﬁggnﬂﬁé agmséoctu%nce SEQ ID

S Lys Trp Pro Lys Leu Le e C
NO: ’Leu 450 455 460 Ay Thr Tyr Leu lie Ala Phe |ie Phe
Thr Leu Asn Ser Gy Gn Tyr 465 470 475 480 Trp Leu
ser Leu Leu Asp ser Tyr Ala Gy Ser lie Pro Leu Leu

SEQ ID NG & cé9BrideStHd Sped aeaﬁrwg fPameGDNA
Val Tyt vl o P Ea g %%ﬁge@o&n@orthe mouse

kldnex;@@dAgﬁgshn@l Qarwtlpﬁéra%pone@cqmprmng the enTme apigrsaquence SEQ ID
NO: ©15 520 525 Phe Trp G n val Thr Trp Arg val val ser
"Pro Leu lie Met Leu val 530 535 540 lie Phe Leu Phe
Phe Phe val lie G u val Asn Lys G n Leu Met Tyr 545

560 er Val Trp 0. Asp. . Tyr Au A u Phe
SEQ &?&Cﬁﬁs@@ys §0ligRIUG otég of the invention from the start of SEQ ID
NO:4, which has been used for cloning SEQ ID NO: 4 (forward cloning primer).

SEQ ID NO: 7 shows the oligonucleotide of the invention downstream from the end of
SEQ ID NO: 4, which has been used as a reverse primer for the cloning of SEQ ID
NO: 4.

SEQ ID NO: 8 comprises the open reading frame DNA sequence coding for the rat
kidney and intestinal carnitine transporter comprising the amino acid sequence SEQ ID
NO: 3.

SEQ ID NO: 9 comprises SEQ ID NO: 4 and an additional sequence comprising 117
nucleotides inserted between nucleotides 887 and 888 of SEQ ID NO: 4. SEQ ID NO:
9 is available at the NCBI database (National Center for Biotechnology Information
U.S.A)) under the accession number XM_291120.

SEQ ID NO: 10 comprises the amino acid sequence encoded by SEQ ID NO: 9,
comprising SEQ ID NO: 1 and an additional sequence comprising 39 amino acids
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565 570 575 pro Tyr Pro Asp Trp val Tyr Al a val val
val lie Val Ala Ay val 580 585 590 Pro Cys Leu Thr
wo c@eBI2sCys Phe Ala lie Tyr Lys Leu lie Arg As@T/BBD05/008834

600 605 Tyr Cys G n Lys Ser Ay Asp Gn Hs Gy Leu

Val Asn Ala Leu Ser 610 615 620 Thr Ala Ser Val Asn

Gy Asp Leu Lys Asn 625 630 32210> 4 <211> 1905 Seite
8040064en Sequencelisting.txt <212> DNA <213> Honp

sapi ens <400> 4 atggtgaggc tcgtgctgcc caaccccggce

insertedchptoigen che gatice agids 298 gut 2ORGf SEC IIAYAEBEQ 1D NO: 10 is

avaidt3g o e s s e BEeeuan gper XAy god 120,

acgtgtggcg cttcccctac 180 ctgtgtcaga gccacggagg

a ccttc atgatcccgt tcctcatcct gctggtcctg 240
SEQ J}ggﬁgcm cempgsey theybhl cerqypmgetapdgurial tgg bomaacganitiaed

ransGrAROCTRG. M T B SdlisnP R Sl Bhedioan boay. se D

NO: 1istayedalle Atthé NCBIdatabass GAd&H the Ecaeadicr h s agt b83060.
420 ttcaactcct tccaggagcc tctgccctgg agcgactgcc

cgct caacga gaaccagaca 480 gggt at gt gg acgagt gcgc

SEQ 1988306 SimLEL P A8 SERLA A BRARIRER, 380 o 1.

whichgistayeilglgat 600 NﬂEggimalg@ﬂa caderahe Q@be@ﬁb@h@ﬁ'ﬂi& NP_003051.
t gcaccatcc gcggcatcga gaccaccggg 660 aaggccgt gt

acat cacctc cacgctgccc tatgtcgtcc tgaccatctt cctcatccga

SEQ ZNEIFLEApaSed HRATNACK USRS %Hg\g;‘:fo?‘ﬁ%gﬁﬁﬁgﬁ%armtme
tcttcacgcc caacgtcacg 780" gagct ggcCc agccg

transpertryct o adiguiggrapgesasciipdtunnarn tastes ooyt SEQ:IEBMD 13 is available

o BT ATk LT PO S5paRaact 2 oo

ggcttcacat cggtgtatgt ggccatcgtg 960 gtctactccg
tcattgﬁgtt ccgcgccacg. cagcgctacg acgactgcett cagiac aac
SEQ )NP atceapadees theaarmi §eaeenpgecercasieddaagh 0: 13,
: t 0,
et B A A et M RE B el R e 140116
cagacctgcg acatcaacgc cttcctctca gaggccgt gg agggcacagg

oo M o A eSS i T s o
humah%%r‘r‘éﬂ&ﬁd irfBSsIRE) BhAftideClradSHdried, SRR g@%@g@%‘:@tén

gt gcccct gc aggacctcag agtcat cccc ccgaagt ggc

addﬁl@@da’bglaigbmggﬁﬁqm@@ag @nd3sadditienal & -fleoking gggaence.

cctcattggc ttcatcttca cgctgaactc cggccagtac 1440
tggctctccc tgctggacag ctatgccgge tccattcccc tgctcatcat

cgccttctgce 1500 gagatgttct ctgtggtcta cgtgtacggt

gt ggacaggt tcaataagga catcgagttc 1560 atgatcggcc
acaagcccaa catcttctgg caagtcacgt ggcgcgtggt cagccccctg

Descﬁ&%(ﬁ of the Examples:

ldentification and Cloning of the Gene of the Kidney and Intestinal Carntine
Transporter

Surprisingly, it has been found that a nucleic acid molecule comprising SEQ ID NO: 4
is strongly expressed in the human kidneys and in the human intestine in a tissue-
specific way. SEQ ID NO: 4 codés for a carnitine transporter comprising the amino
acid sequence SEQ ID NO: 1.
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ctcatgctga tcatcttcct cttcttcttc gtggtagagg tcagtcagga
gctgacctac 1680 agcatctggg accctggcta cgaggaattt
w@e@aas26€Cc agaagat ctc ctacccgaac 1740 t gggt gt BAEP2005/008834

t ggt ggt ggt gattgtggct ggagtgccct ccctcaccat ccctggctat
1800 Seite 9040064en Sequencelisting.txt gccatctaca

agct cat cag gaaccactgc cagaagghag gggaccat ca ggggctggtg
1860 agcacactgt ccacagcctc cat gaacggg gacctgaagt actga
1905 <210> 5 <211> 1905 <212> DNA <213> Mus nuscul us

A DNAjmolecsleacegpysiog SEQJDINOg4 svasoaropificatiny & poyasdass chain

react%gg(gg%@g%sgné %Ecg'gg%g%gn ggq é@%ﬁ%%@%&?@&%&%@ oligonucleotide

imdracoingeising SEQADONGS :
prim cttcmltg? 180 ct atg?cﬁgdaﬂ'{gegﬁccg?ggg%% %&ggﬁggwg%@ﬂ} NO:7,

whichhwgeg dervad fremra BINA sequenpst publicly anailghiggigamdata base under the
Acce%%%ﬁ%h%‘?ﬁ%@ﬁ%gt“ gccat cggt ¢ agaggct acg caagggcagc
atgggt gt gt” ggagctccat ccaccctgct ctgaagggta
t aggcatcgc ctccatgttc 360 gtgtccttca tggtgggcct
atcatcg cctgggtcat gtggtacttc 420

t act.acaac ac
Tran%"?@ﬁ@f’%@?@?’ﬁ%&@@&c O¢¥ieFccat gg agt gaat gt c cact caacca
e B e 8 TR e o FRAARS Midre executea using
Xenopus @eviscencytes) ingthet soacaltpt ‘traeectwagtetiysdig atheesih gisd @bBsport rate
6] catgtg cctggagtgt gctgtatgtq tgtattatce
of sutitisies AR he Bbv g Cistre ik ik et ylosdlis dsfiines.
caccctgccc tatgttgtac tgaccatctt tctcatccgt 720

_ggcttgactc tgaagggtgc caccaacggc attgtcttcc ttttcacacc
'"JeCttS)&‘anég‘é%%S ‘Pgﬂﬂ %@t@a@f@s Xenaptisdaaws gt ggct ggat

xR bR b PO LM i o

900 atggattctg tgatcgtgtc tgtcatcaat ggcttcacat
ctgtgtatgc ggccaccgtg 960 gtctactcca tcattggctt
ccgagccact gagcgctttg atgactgtgt caacacgaac 1020

t. N t ) . .
The REFESIAGES vJe?%Et)& B8 I@gC@d \ﬁ&%céig;gu{eggﬁ %Egﬁg&% @r‘ggﬁlg?‘?ﬁé fhjection

agagaacttt 10 gaggdcct acc aac aat gc
was casierctthcaygh vsingtglassceapiltaripsagade frobd borsijmate (Hitdenberg,

acattaacag cttccpttct t gt cac ct.gqgccttc
mals@G ol diitactel o b gyt g b el 102 0 E ddich, g B¥ER ey
stretchég Wathe0ah itginaiebeéntisplidbWolhll FtaALBC Fof SLEKIBE & and pressing

gggactctcc tccatgtttg ggaacat gqailng tgtggtc 1320

out sajplesatutions A puereinie@ionAWaR @ aay repaagaammond
was EbASATBHIE HE8 LB EAE B OISR aF L ESma 00

heavyt whitg gdcag 0188t g/ntipgnd trotmtddtt & migopaaipcpitovideeiowith gt
.1500 gagatgtttg ccgtcgtcta cgtgtatgga gttgacaggt
manRYalQtaagga catcgagttc 1560 Seite 10040064en
Sequenceli sting. txt atgatcggcc ataagcccaa catcttctgg
caagt cacgt ggagagtggt cagtccactg 1620 atcatgctgg
The stilt fusedttipcof thetigjection capjtigytwamgerefdlydwaken opgotusiaigfoateps, in

ordergcg g%@%@b@&ﬁ%ﬂ@ﬁg ?9&3 %ﬁ%goi[ 8@%@%&%1& a(?fé.{\égﬁasired volume of
RNA. et gl it indgaé BNA intd 6 Mjsativh pIRIng Wastcat#8d through under a
film of sterile mineral oil, in order to avoid an increase of the concentration of the RNA
and its degradation by contaminations. The injection capillary was placed on the
surface of the oocyte with an angle of 90 ° and punched into the oocyte under slight
pressure. The tip should not penetrate into the cytoplasm deeper than 100-200 um.
The volume of the injectates never exceeded 50 nl (approximately 5 % of the oocyte
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gccatctaca agttcatcag aaattgttgt cagaagtctg atgaccacca

t gggctggt ¢ 1860 aat acact gt ccacagcctc tgtgaatggg
w@amehigzspga actga 1905 <210> 6 <211> 18 <212> BIMNAEERDIS008834

Hono sapi ens <400> 6 accatggtga ggctcgtg 18 <210> 7

<211> 22 <212> DNA <213> ang sapi ens <400> 7

gt gt caggga aggaggaacc ag 22 &10> 8 <211> 1905 <212>

DNA <213> Rattus norvegicus <400> 8 at ggtgaggc

vt B O e ek L A0
e e

compangagoo agd tgevaidigaingangetin infectaBathesigH theCseiap Gidhing
changgfggtcctg 240 gagggcattc ccttgctgca cctggagttt
cat cggac agaggctacg caagggcagt 300 gt gggcgtct
ggagct ccat ccaccctgct ctgaagggtg taggcatcgc ctccatgttc
360 gtgtccttca tggtgggcct gtactacaac accatcatcg
An aé@f'@@@tm QV'S@tnth%gefci@ avzid thecleakingoautvwiasaiigatpoashrinking” of the

ooy DA r e B8R Al b e g A IR g aeiieg Jopestead of
10 mbbgagatecin hypetguasbiutioh! Oboges Wil BAGRO avediBst a substantlal
actca ggctccatcc agtggt ggat

ctc @‘tCt %wgctcctat cagt%

(03 Rasgihap gt @fdhg drigelipn selutiomtwere sorted out.
tgt actatcc gtggcatcga gaccactggg 660 aaggctgttt
acat cacctc caccctgccc tatgtcgtac tgaccatctt tctcatccgt

In Jecmﬂmmma \garet keptga dug gglg.crecraemaan@gu ceiripgis gt géhtamycm (50
d aat at caca agca aCCCCaaca
maih o1& 26 GRS RS fieinenl BEESY A5LiRake drivaed aputely attered or

later RESACAArASg & BENCIERL digESRfeldCt CC agctacaact ctgtacacaa
taattgtgag 900 atggattccg tgatcgtgtc catcat caat

ggcttcacat ctgtgtatgc ggccaccgtg 960 gtctactcta

After?@'@mﬂ??ﬁ oS@H%%C%Zﬁ égéete{nir&a@)é act gﬁggd%g%cac HeF ggomst or

antagdnggtgact gc ggagaacttc 1080 gaggcct atc aacattggtg
caat gccact aatcccgagg cctatgccca gctgacgttt 1140

cagacctgtg acattaacac cttcctctct gagggtgtag agggcacagg

Cultu?&t\/%‘?&htGRllgngm@ﬁt gtcttca ctgaagccat cacgaagatg
gtgtccc cactgtggtc ggtgectcttc 1260 tttatcatgc

The stamdardgmffter g@gca botyte-Rioget splution GiRizoatgzng 90 gidNaCl, 3 mM
KCl, 274 caCl,, 1 mM MgCl,, and 5 mM MOPS.

If required, Gentamycin was added at 50 mg/I,

Determination of the Substrate Uptake

Polysterene wells treated with oocyte homogenate were filled with 200 pl substrate
solution. The oocytes were first washed two times with ORI solution, before use in the
determination. 8 to 10 oocytes were used in a reaction mixture, in order to enable
statistical evaluations. After the addition of the oocytes into the substrate solution the
reaction mixture was softly mixed and incubated. The incubation was carried through
at 22 °C for 1 hour. In order to stop the reaction, 1 ml of ice cold ORi was added.
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gtaccccttc aggatctcaa tatcacccct aagaagtggc ccaaagaact
gct cacaggt 1380 ctcatctgct tggggacata tctcatcgcc
wo r@anig2sea cact gaattc gggccagtac 1440 tggct ct BC/EP2005/008834
tgctggacag ctatgctggc tccatccctc tgctaatcat cgeccttttgt
1500 gagatgtttg ctgtcgtcta tgtatgga gttgacaggt
t caacaagga catcgagttc 1560 atgatcggcc ataagcccaa
catcttctgg caagtcacgt ggagagt ggt cagtccgctg 1620
atcatgctgg tcatcttcct cttctttttc gt aag tcaacaaaca
The ow@%wgf%waﬁbeé foyyclnas §ydo s¥de’ e@'st ggueptly the oocytes

were lﬁggfb?%! g&&n@l@%@%{&g 6‘%?8?&99?9@#7[4\% 6 Bi=’3fth membrane

gt cattgtggct ggagtaccct gccttaccat cccctgcttt
was disBifled byatddirng 40@at 6 §8DSgs alatiart. Sthegdals ageraglightly agitated to

disrupf JRopabgg G LLF St e BESHA ME0Tans wasGeranstoly gisspted by
agltatl63 *3?3@%45%35&%‘0 TRe Hdite€ Were Rixe Pwith 20808 &cintillation

tgctgcc caaccccg gc ctagacgccc ggat cccgt c cct ggct gag
cocktaﬁloTbegge\@ach\atymfghg yaples yeadisterayaed i g@@g@mt fiation counter

L

countéd Brd FAtldegccacggagyg aggagecttc atgatcccgt tcctcatcct
gctggtcctg 240 Seite 12040064en Sequencel i sting.txt

gagggcatcc ccctgctgta cctggagttc gccat cggge agcggct geg '
t , 2

B REBEEEA <308 BB oA S RETGRBRATE o e ocyes
x 10 Lﬂ g6lLtion audre geatoved daen Hux eaxtivomiztrggtiC gt 5 §h S solution was

added:ged exalaRORBMID I0a RIS Wi LA g L BE apifd values were
cons@%@g%?ﬁ&(ialﬁﬁfa@%ﬂ%ﬂﬁe fah$sdrgedt@s ccgagagacg 540

aacatct ccacgtccat cagcgactcg ggctccatcc agtggtggat
gctgctgtge 600 ctggectgecg catggagecgt cctgtacatg
t gcaccatcc gcggcatcga gaccaccggg 660 aaggccgt gt
acat cacctc cacgctgccc tatgtcgtcc tgaccatctt cctcatccga
720 ggcctgacgc tgaagggcgc caccaatggc atcgtcttcc
tcttcacgcc caacgtcacg 7SO gagctggccc agccggacac
ct ggctggac gcgggcgcac aggtcttctt ctccttctcc 840
ctggccttcg ggggcctcat ctccttctcc agctacaact ctgtgcatgg
ctcagcctct 900 cactcctggg gctggcgctc tgggcgggat
gcggatgctg ccctgggetg tgtcctgacc 960 tgggacctca
t cgccagccg ccatgacact ggtctcgtct gcagcaacaa ctgcgagaag
1020 gactcggtga ttgtgtccat catcaacggc ttcacatcgg
tgtatgtggc catcgtggtc 1080 tactccgtca ttgggttccg
cgccacacag cgctacgacg actgcttcag cacgaacatc 1140
ctgaccctca tcaacgggtt cgacctgcct gaaggcaacg tgacccagga
gaactttgtg 1200 gacatgcagc agcggtgcaa cgcctccgac
cccgcecggect acgcgcagcet ggtgttccag 1260 acctgcgaca
t caacgcctt cctctcagag gccgtggagg gcacaggcct ggcecttcatc
1320 gtcttcaccg aggccatcac caagatgccg ttgtccccac
tgtggtctgt gctcttcttc 1380 attatgctct tctgcectggg
gctgtcatct atgtttggga acatggaggg cgtcgttgtg 1440
cccctgcagg acctcagagt catccccccg aagtggccca aggaggt get
cacaggcctc 1500 atctgcctgg ggacattcct cattggcttc
atcttcacgc tgaactccgg ccagtactgg 1560
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ctctccectge tggacagcta tgccggcectcc attcccctge tcatcatcgce

cttctgcgag 1620 atgttctctg tggtctacgt gtacggtgtg
wQa@magu2s€a at aaggacat cgagttcatg 1680 at cggcCRCHEP2005/008834

agcccaacat cttctggcaa gtcacgtggc gcgtggtcag ccccctgcetc

1740 atgctgatca tcttcctcett tcttcgtg gtagaggtca

gt caggagct gacctacagc 1800 atctgggacc ctggctacga

ggaatttccc aaatcccaga agatctccta cccgaactgg 1860

gtgtatgtgg tggtggt gat tgtggctgga gtgccctcce tcaccatccce
Determg'ga%patqjghe fglgéa'b!?ct acaagc tcatcaggaa ccactgccag

For th@%‘f&?@ %@gﬁ@%@%&g@“gﬁ%@&?g@? %‘gﬁggﬁaéﬁﬁ%ﬁﬁ' dilutions of
the |n\fe'$1|@;ateﬁi7§1b52sze’m p@eﬁed ldmaithe aipdieastielyi was distributed, such
vt A S5 SFREEVR 10 b OB S e
super%’éﬁt Foresé Mmedété}rﬁmﬁhén Ws&i)étra'fé rup'tél@e Why nf@dsuebd for 1 hour.

Al'a ser ser Arqg 2 Pro Lys Trp Asp Asn Lys
In additien, then mgasumentewasnarr@dstht@w@swg bhO-Biected secylpes, in order

to detesthingp¥ 558karOunY, € e Pineg bBAL 5B PeRe Tiald Tol Baufife
medidté¢ bk@lﬁd’él@ beby bﬂdog’@modwaﬁ@ompr'bténsm (T traﬁép/od-lraies were
Pro Leu Leu Tyr Leu G u Phe Ala |lje

calculatedgmcggragbgca&ygal@gﬂ wmgtet@e@u)bs\yg{e q&};egglatug@%qla adapted

Gy Leu Ala
matheghtical 4B i %ﬁ%a%gél@'iie@eyuégﬁhwr 115 120
125 Tyr Asn Thr lie lie Ser Trp lie Met Trp Tyr Leu
Phe Asn Ser Phe 130 135 140 Gn GQu Pro Leu Pro Trp
Ser Asp Cys Pro Leu Asn @ u Asn G n Thr 145 150 155
160 Gy Tyr Val Asp A u Cys Ala Arg Ser Ser Pro val
Asp Tyr Phe Trp . 165 170 175 Tyr Arg G u Thr Leu Asn
lie ser Thr Ser lie ser Asp ser Qy ser 180 185 190 |
i e @Gn Trp Trp Met Leu Leu cys Leu Ala Cys Ala Trp
ser val Leu 195 200 205 Tyr Met Cys Thr lie Arg Ay
lie Au Thr Thr Ay Lys Ala val Tyr 210 215 220
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lie Thr Ser Thr Leu Pro Tyr Val val Leu Thr |ie Phe
Leu lie Arg 225 230 235 240 Ay Leu Thr Leu Lys Qy

w@b@eDm2sAsn Gy lie val Phe Leu Phe Thr 245 2BOT/RBDH05/008834

Seite 14040064en Sequencelisting.txt Pro Asn Val Thr
GQu Leu Ala G n Pro Asp Thré%rp Leu Asp Ala Ay 260
265 270 Ala G n Val Phe Phe Ser Phe Ser Leu Al a Phe
Ay Ay Leu lie Ser 275 280 285 Phe Ser Ser Tyr Asn

Val Hs Ay Ser Ala Ser Hs Ser Trp Ay 290 295

. Ser
Claim§oo Trp Arg Ser Gy Arg Asp Ala Asp Ala Ala Leu Gy

cys Val Leu Thr 305 310 315 320 Trp Asp Leu lie Al a
Ser Arg Hs Asp Thr Ay Leu val cys Ser Asn 325 330
3R 5nethnd ©f sc@aning for asgargiine\feansppgel/agonist of artagorist, wherein

n Gy Phe Thr 340 345 350 Ser Val Tyr Val Ala lie
Oile '{?8%0%50’@%?3@\%‘%%%%%9%5@ Phe Arg Ala 355 360 365
TE;) pq)\nd',ﬁg% SAitiNSDtr oR¢s, Phe Ser Thr Asn lie Leu
Thr 'Leu |1re 370 375 380 Asn Ay Phe Asp Leu Pro Qu

dby pseyidizgla tast campoand, Asn Phe val 385 390 395 400

79 o g dbaciily e Binithe v e 10 62 Ao
lie Asn Ala Phe Leu ser Gu Ala Val 420 425 430 du

Ay Thr Gy Leu. Ala Phe lie ,val. Phe Thr, Qu Ala Jie
Tite fyaihadBoaaing® siaim b BhEan di comimatatsprass a
P RO i 1

vehrnithie Wattsporer 4gefarablylanint@stinabgamiinesrapspgirter j preferably the

g’%"@s‘lo? ﬁ*%is&gy@r‘ééﬁ*pé‘%s $he'alftho Ak ﬁ‘é?@eé&g g5 10Mo: 1, sEQ
Piie N®Q, BEQ3ONGNS, SEQ KSNCEED, Heyrabiprotin AAVWD1835(rB21a),

ser Leu Leu Asp Ser Tyr Ala 515 520 525 Seite
1Bvaittie ndeitiecansessiosnurpend 2862 0< at the NGiidatabase, the

LBt tkintaAEB44b3 o4 BN 1987178 rTRE pYateir ARRVE 376
disclosed in EP 881290, preferably SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:
3, or SEQ 1D NO: 10, preferably SEQ ID NO: 1 or SEQ 1D NO: 10, preferably
SEQ ID NO: 1, preferably the carnitine transporter is encoded by a nucleic acid
molecule comprising SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, SEQ ID NO:
9, or SEQ ID NO: 15, preferably SEQ ID NO: 4, SEQ ID NO: 9 or SEQ ID NO:
15, preferably SEQ ID NO: 4 or SEQ ID NO: 15.

The method according to claim 1 or 2, wherein the carnitine transporter is
comprised in a lipid membrane, preferably a cellular membrane, preferably an

inner mitochondrial membrane or a plasma membrane.

The method according to claim 3, wherein the carnitine transporter is comprised

in a lipid vesicle membrane.

The method according to claim 3, wherein the carnitine transporter is comprised

in the plasma membrane of a test cell.
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val Tyr val Tyr Gly Val Asp Arg phe Asn Lys Asp lie
G u Phe Met 545 550 555 560 lie Ay H's Lys pro Asn
wo e@eBi2sqrp G n val Thr Trp Arg Val val 565 SFOT/BFI05/008834
Ser Pro Leu Leu Met Leu lie Iie Phe Leu Phe Phe Phe
Val val du 580 585 590 val Ser Gn Au Leu Thr Tyr
ser lie Trp Asp Pro Ay Tyr 44 u A u 595 600 605 phe
Pro Lys Ser Gn Lys lie ser Tyr Pro Asn Trp val Tyr
val val 610 615 620 Val vVal He Val Ala Ay val Pro

Sathelragthbdr addofdiR? {
a eg){S Leual o i A?gogsa‘{nm-@?’ Swh?yrgmﬁ%é t% eg p?élgségsf nucleic acid

Hmolegyle sodingsfior @smratipe erspgﬂe&@refémblyamtﬁ@c ﬁbrd molecule

AIc@d rfop/gfgﬁ?i uny &n%&zﬁ@@%ﬁ%%%moggﬁgﬁﬂce SEQ ID

gmc‘n@ﬁg@ IDQCARSEQ X NC: BYISEN IDNOC ), ahe FhARHSUSH 20

R S S e s e oA 1276207 at he
INC BRI 882D I88 g%tgfh AREBI968 ‘"d%c‘?%‘e‘lﬁﬁg N 3 &?ZS 769549ht protein

180 ccccgacccc aggccgcecgcet ctgtgggcec
c &AWV §dge dtsalo@adgra@gﬁ’ 881290 prefgeatily SEQ YYNYaY SEQ ID NO: 2,

SRR 4 IR INGT G lrEnbiSEOTEN: dirssgapavo: 10,

QQWQWSE@FD NI A paéfetalsly e0ieds 68l 8%&%§8§ gehuclem acid
acct gagcag cgcctg C _aaccacactg 420 tcccactgc

o B1aR e SO BREID @@caem@mc@@@@ IBNOgECSER ID NO:
480, t
18000EL P NS00 SRRl 0 406 ERBEBLERED 10 o

548, M@b@@ﬁw@amgdtmsmgoaﬂogcs gggagtt cag
t caggacgtc tacctgtcca 600 ccattgtgac cgagt ggaac

ctggt gt gt g aggacgact g gaaggcccca ctcacaatct 660

{
fg‘gé 2‘2%‘38? a%%mtjft%g 580 gagg g g@gtgégﬁ é@?‘éé{ ek EBrr@)‘?ggg%glﬁNﬁ

g campaisinggst QADAO: #e SEGE IV SID: eﬁgﬁEiﬂﬂBtMO 8, SEQ ID NO:

S8:028LEL b RERIPR PSR & A MO39 o o

amst sricfereblye8BQapIi O 4B Eh abaadat 5, @&ba%hkéd toa
ga tgt ca tattttatgc atttggctac atggtgctgec 960
Cc

angann '@Oal@fébftat@aiegu@gﬁgactggc ggat gct gct ggt ggcgcetg
acgatgccgg 1020 gggtgctatg cgtggcactc tggtggttca
tccctgagtc cccccgatgg ctcatctctc 1080 agggacgatt

t fhageetbod agagalingatocalaine Egwhagin the) et aaly compaiseg gatdrislatable

1&2?'\196\ molecule comprising a sequence corresponding to SEQ ID NO: 4, SEQ ID
NO: 5, SEQ ID NO: 8, SEQ ID NO: 9, or SEQ ID NO: 15, preférably SEQ ID NO:
4, SEQ ID NO: 9 or SEQ ID NO: 15, preferably SEQ |D NO: 4 or SEQ ID NO:
15, preferably a microinjected cRNA molecule comprising a sequence
corresponding to SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, SEQ ID NO: 9,
or SEQ ID NO: 15, preferably SEQ ID NO: 4, SEQ ID NO: 9 or SEQ ID NO: 15,
preferably SEQ ID NO: 4 or SEQ ID NO: 15.

The method according to at least one of claims 5 to 8, wherein the test cell
comprises a functional carnitine transporter in its plasma membrane, preferably

wherein the test cell is a Xenopus laevis oocyte.
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10.

11.

12.

13.

14.

ttgtgccttc cactatcttt gacccgagtg agttacaaga cctaagttcc
aagaagcagc 1200 agtcccacaa cattctggat ctgcttcgaa

w@edoggarsat ccggatggtc accatcatgt 1260 ccat aat BCI/EP2005/008834

gt ggat gacc atatcagtgg gctattttgg gctttcgctt gatactccta
1320 acttgcatgg ggacatcttt gkgaactgct tcctttcagce
gatggttgaa gtcccagcat 1380 atgtgttggc ctggctgctg
ctgcaatatt tgccccggecg ctattccatg gccactgccc 1440

tgitect tggcagtgtc cttctcttca tgcagctggt acccccagac
t The otHBH p8 i Beetieask ona PP 4 1o B bheaainine camiine
U trAS8 et traHe ?bﬂ@%@dbsﬁr%@@&@@?:@d f}éﬁ%a"i‘ﬁlﬂ 8t #6a8brenalin
agccgagctg tat cccacag tggtgagaaa catgggtgtg ggag{ agcfa
yjplwagmd:mung ceealinge andatsecatghincacross et lipid membrane,
t ac 1680 accgcttcct gccctacatt
’5&5’ t‘gﬁ@?’&ﬁt‘@i? cctgacagcc atcctcacct 1740
tgtttctccc agagagcttc ggtaccccac tcccagacac cattgaccag

ct aag 1800 tcaaa%gaat gaaacacaga aaaactccaa
aa agapinthiaal Igastrieakejainsst tadQgybetsin a detectable

Fété‘aiﬂ @lﬁé’rg&f ?B%t%cﬁ}b%gra tc&?%gtg%gﬁggﬁg?e%a&r biotin-

gaaga gaaa gac g ccagaaat'gg ¢
ch@elﬁ&mﬁmt@t@ cdrta:amstrwéi Ceantingaritivan antibgdy, g% E‘ged preferably
ct cttga cct act t ctcct ggcac
85&!'? i@% 5@@%& §£%15 bstirte arﬁgaﬂggaa&g%isc@ firdoperbsangis
Cﬁ‘w@ﬁ&a@igg%tftr?elg&ﬂgcéf%?é@%l%{réﬁ%ﬁcﬁ{ raagt cct aac

tattacaatg atggacfcag cacctccaaa 2160 gcagttaatt
tttcactaga accagtgaga t ct ggaggaa t gt gagaagc at at gct aaa

10 b8 Bbbioufle o 898G QBT -8B the amount o

CtHeCdADItAE tigrpoibi RIMAJA RS0 IRESABFSIES @#&&Qessuble nucleic
caaggagt tt gat tcttacc ttttct ngt t aca%&égac attaac

t agiftpeleculeconuprising §54 H NRighRife 48 Ngcbag5Gal® NOggsaSEQ ID
QPP gﬁ@gﬁé b g%?g@g%aécg 16?\ﬁﬁtég§é@ﬁbgﬁ .9.0r SEQID

gatcaccagc aaagtgcac ag C aagac cac cagca
25213 1§eptezfefamﬁSEQ4h‘31NSEememSED K2 NQyg . 15x br gamgéisingash

B e A RS B A o o S B S £ A rising
%@g@gg@g{mgt@,gt ggﬁ@gegggﬁw ?3;9%%2% g\gtb?% fég&tlb NO: 3, SEQ ID
cNQ: 16t ﬂta:raé@a@ﬁetrggébiv&@%géﬂa) ajtailablet undertthaaccession
ChedbbP e edoat FENChl bkt Mo RrPRR disciosed n

gCOL 1287170, bf the pilotéinh mmaeae Qs di el lﬁtEEJ 88&29@ Qﬁr@féiﬁbly SEQ
2880 agct ccact gt gcaa cttaccag@g cctc
AN SEG MGG cecsPaIBONG: sagt SECLIR Nat iy pgerably SEQ D

! &€} UL GL S 8QAPARD" 38t gre‘?étgl%gla??@t I@N@qa%aiﬂalc:ig?? g& the activity of

agaaatitaa attgtgttca tagt gagtagct ca ct
gtheacarhitiae teﬁﬁpottgggtgat at tttgtgttca gtgtaattgt
cttctctttg ctgattatgt taccatggta 3120 ctcctaaagc
atatgcctca cctggttaaa aaagaacaaa catgtttttg tgaaagctac

31RO niétR8g bes6sdiInPROAIaA S riPSRdAIMd R tal Qaﬂhé@ﬁﬁa test
tgatttttta aatatcaaaa 3240 aaaaaaaaaa aa 3252 <210> 12

<QAMPOBY is<ScreeneiRior M agonipiry amagernist eﬁam:snmae carnitine
transporter, preferably wherein the test compound is provided in the form of a

chemical library.

The method according to at least one of claims 1 to 13, wherein the method is
carried out in a robotics system.
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15.

16.

17.

18.

19.

Met Arg Asp Tyr Asp Gu Val Thr Ala Phe Leu d y 3 u
Trp @d y Pro 15 10 15 Phe Gn Arg Leu lie Phe Phe Leu

wahewsBen2sAl a Ser | i e lie Pro Asn 20 25 30 d BCPRR200$1008834

Gy Leu Ser Ser Val Phe Leu lie Ala Thr Pro Au H's 35
40 45 Arg Cys Arg val Pro Asp Ala Ala Asn Leu Ser Ser
Ala Trp Arg Asn 50 55 60 Hi4% Thr Val Pro Leu Arg Leu
Arg Asp Ay Arg @ u val Pro H s Ser 65 70 75 80 cys
Arg Arg Tyr Arg Leu Ala Thr lie Ala Asn Phe ser Al a

Wklt%ﬂca?rrﬁnQBUQﬁiehﬁéttﬁdtad%ﬁdlﬁg Yo Af als pnd/alf clips et 14,
n Leu @ u n Au Ser 100 105 110 Cys Leu Asp

cgqmnnlqm; u Phe Ser Gn Asp Val Tyr Leu Ser Thr H e

) PapIPRENERE SRUEIRE Rt aiiperta, 1) Va2
Rbd aldsfedtablelsitbstrate fidnthé carmtme t[auspRtrterPhe Val Ay

val Leu Leu Gy ser Phe He Ser 145 150 155 160 Ay
G n Leu Ser Asp Arg Phe Gy Arg Lys Asn Val Leu Phe

t
e et 4 28 B SR e tuman

Nebusbeorvat camitineciiamiporigal pretarably| wirgrgindhe Q’arpltleeﬁransporter

ie 195 200 205 S TyL R
GrRTeIE AmBoL epgaie 8B BT SET o sEQ o No:
| 3 esEQEDANO: 96! thEvat bﬂiteiﬁl A(A\M?b‘%erﬂzne) Riaildyke lﬁmr the
2725 230 235 240 Phe Met val Leu Pro Leu Ph

Aa@cesytonmwnbeﬁaAM@%Egatﬁ%ﬁ NOBI dajgbase; the prajein 64193

LECIhRLa L NS i %ihé;gfbt&ny% 73574 fRGtosd mpélﬂ 881290,

Toreférably SEQSErNG 1, eusp Iy SIC2en) SEBG IDrMOpBeoGSEQGDJNO 10,

Dpterabiy 0 ING: | @D b7 16, frardoit SEQND §ED 1

ngef%aﬁlyl-\ﬁHe@u‘i‘ tlﬁs@ar%ﬁﬁeetﬂéhsééﬁeB Rlendddedady a fhhcle)@acnd

n°an ser Leu Leu l\?
molecule comprising SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, SEQ ID NO:

9, or SEQ ID NO: 15, preferably SEQ ID NO: 4, SEQ ID NO: 9 or SEQ ID NO:
15, preferably SEQ ID NO: 4 or SEQ ID NO: 15.

The kit according to claim 15 or 16, wherein the carnitine transporter is

comprised in a lipid vesicle membrane.

The kit according to claim 15 or 16, wherein the carnitine transporter is

comprised in the plasma membrane of a test cell.

A method for the manufacture of a medicament for the treatment of a carnitine
transporter deficiency, wherein the method comprises the steps of:

(a) identifying an agonist of a carnitine transporter using the method according
to any of claims 1 to 14,

(b) providing a sufficient amount of the agonist,

(c) formulating the agonist with one or more pharmaceutically acceptable

carriers or auxillary substances.



10

15

20

25

30

20.

21.

22.

23.

24.

325 330 335 Thr Trp Asn lie Arg Met val Thr lie Met
ser lie Met Leu Trp Met 340 345 350 Thr lie Ser val

wokgoeDys2sPhe Ay Leu Ser Leu Asp Thr Pro Asn Leor/BB:05/008834

360 365 His Ay Asp lie Phe Val Asn cys Phe Leu Ser

Ala Met Val Gu val 370 3754€80 Pro Ala Tyr val Leu

Ala Trp Leu Leu Leu G n Tyr "Leu Pro Arg Arg Seite
19040064en sequencelisting.txt 385 390 395 400 Tyr ser

Met Ala Thr Ala Leu Phe Leu Gy GIy Ser Val Leu Leu

Phe a@thad gcaargingdo aaim 12{onthe ngnrufeeturesopa ilediggment for the

B 8} S Bl B 9 e
4R paftélldrdin thy smElrin®stné preferabliyfor theotrddtmerrlof waleficiency of

Arg Asn Met Gy val Ay 450 455 460 val ser Ser Thr )
ezt gl T wr@d[@v@'@eyw@{y'pm@ﬁw%m%eaﬁm PAE/of s rotonin

Afh<pin. pitelly Rl inefealtn oGy R s £ e BRcikRty

Leu Thr Ala |ie Leu Thr Leu Phe Leu Pro Qu Ser 500

R bR R Gieviab sy Chanhe EhRoRrRr faficithS. AEiine method
'—&’cﬁn%ﬁéesp d&teffinind theldthodhttofeEarrtinetran &%@n%?i@ing the
540 Ay Gn Qu a

Pro Thr lie Leu Lys Ser Thr
Rarairevacie 5eqeeaceSEQ-ID B0 SEQ $INQ22 SEENR N1 3-SEQ ID

) ,Sapi e < >
R SRS srdg A RABGRAAY], ARabECTRR, TROsECA
%Igl%hﬁtéfﬂgg7m7[ éttgtﬁthNKtJB??at:abbsa?heqngte??ggﬁwmaﬁgdaged in
attccagaga gtcctcta a c C
2GR 28700 G e Bratein ALY 7 8508 iSHAe D & D1 250, preferably SEQ
g C L 8t >8C t102pfeferably SEQ 1D
S e e e Ay ?F%S%ﬂ‘?g G Seerobh &
gNax clcorgB EQITONGL d 0t pederablyaGBQaBNO: 4t it a disgyg sample.
gcagttgcag aat ggtgaga tctgggagct 360 ctcaaggt gt
agcaggaat a agagggagaa cacat cgagt ttgggctatg aatacactgg
42Re method according to claim 21, wherein an antibody reacting with the

carnitine transporter is used for determining the amount of the carnitine

transporter.

The method according to claim 21 or 22, wherein an antibody reacting with a -
variant of the carnitine transporter associated with the carnitine transporter
deficiency is used for determining the amount of the variant of the carnitine

transporter.

A use of a protein comprising the amino acid sequence SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3, SEQ ID NO: 10, of the rat protein AAW07635(rB21a),
available under the accession number AJ276207 at the NCBI database, the
protein AAG64193 disclosed in CN 1287170, or the protein AAW73376
disclosed in EP 881290, preferably comprising SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3, or SEQ ID NO: 10, preferably SEQ ID NO: 1 or SEQ ID NO: 10,
preferably SEQ ID NO: 1, or of a fragment thereof for the manufacture of an

antibody reacting with a carnitine transporter comprising the amino acid
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25.

26.

27.

28.

seite 20040064en Sequencelisting.txt cagtaagaaa
gagtttcctt gtgtggatgg ctacatatat gaccagaaca cat ggaaaag

W@ adeomsgcggt g acccagt gga acct ggt ct g t gaccgaap@I/EP2005/008834

tggcttgcaa tgctgatcca 540 gcccctattt atgtttggag
tcctactggg atcggtgact tttggctact tttctgacag 600

gct aggacgc cgggtggtct tgtgggtkac aagcagtagc atgtttttgt
ttggaat agc 660 agcggcgttt gcagttgatt attacacctt

catggctgct cgcttttttc ttgccatggt 720 tgcaagtggc
t sequentey§EQUIY MO 1Y ISER ADNO 8L 0SEGAD ReY: B ?S@@hﬂmtfo the rat

780 tc cat ctgtcc atttgcattc cttttttgca
7%53&%@ ypeerdhe aceessigynomber AJ276207 at

?8?%2"?%%*?% e I %t@'hggg P Lo EREEERHIATN d2priTg o the
tpmteM@WWGgggaowd meamgasopmfmgaslsagm NO: 1, SEQ ID

HEE S BBER e DORHE M rnierapliBER i Bt dgorsEQ 1D

10889 TR QréRpally SERYMIPRACH acctatcata tctgttttat
aact ggagca ttacgaaaag 1140 gacacttacc gtttggctaa

tctggttcac tggaagtttg ggattctact cgttttcctt 1200

g ata ct a ctc ttecctcct

oAb B SickoRSEG AP AL SRPER AT I Sl 50
casggrstedoviti & CABHNUR raASSatErcdfickhe) i90s6d act ct
cttttctgca gtgcactggc ctgtggtgtc gttatggtga tcccccagaa

1380 acattatatt ttgggtgtgg tgacagctat ggttggaaaa

e &Q@WH%@ 4 vaf4 d %gé;ét‘rhﬁl%ttratn %Bhgﬁg%%amated with a

cagctgagct gtatccaacc attgta cgctggc
g oammtiegansyrter ggfigiengy, ogmeggmeoagmccdmpmmgtstt@ps of:

o RIS LS S5 o o, e

CN@awcsE@ IDMNBAZCSED 1DINOABAGHSEE] A RERCIA g?éfb%{ﬂ?@% ID NO:
1680 g caaaa ctgdagtcag agaat gaaag caagt

adabE Q: Gaeradk Q4R N1 d 5t prefarpbhuGES @N&wafar SEQ ID NO:

22%3?%%%%{@% AP Pl fe A BB RRRY T 2ccct aat oo
c{b)tdgidaicing th8Ginigagarbbedlieridel sitsad CaridtAisaldEdrnitine
gittgtatgt ctttttaata aattttgtaa 1920 gaaaatttta

aﬁaﬁ%%ﬁ%t gtt at aaaag aaat aaaaac taagat gaaa aaaaaaaaaa
1980 aaa 1983 <210> 14 <211> 577 <212> PRT <213> Hono
sapiens <400> 14 Met A y ser Arg Hs Phe Gu d vy lie
Thrmathodhaf dBagradsisdf y cainitinePiangirtes d21i0ikd0pAeherein the method

S I [ . 15 Arg P i
VEABBESS e Rinifng IS odoRpEOHA Buglels 268 melEeoGrosiater a
sg&rn% fRnsgorer Hb&gﬁ‘éfng'—tﬁlé aﬂnﬂo%ﬁd y@é\re“ﬂt% Q/EQ g MOy 1, SEQ

val Thr Pro 35 4 H s val

AR NQI12, SREQHP NS, FBQ IBnN O ostr@orassr@em AAWO7635(rBZ1a)
available under the accession number AJ276207 at the NCBI database, the
protein AAG64193 disclosed in CN 1287170, or the protein AAW73376
disclosed in EP 881290, preferably SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:
3, or SEQ ID NO: 10, preferably SEQ ID NO: 1 or SEQ ID NO: 10, preferably
SEQ ID NO: 1, in a tissue sample.

The method according to claim 27, wherein a nucleic acid probe comprising a
complementary sequence to the nucleic acid molecule coding for the carnitine

transporter is used for determining the amount of the nucieic acid molecule.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

Asn H s Ser Asn Trp Ser Leu Qu Asp Thr Ay Ala Leu
Leu ser ser 65 70 7 5 80 Ay G n Lys Asp Tyr val Thr

woadoogsieu G n Asn Ay @ u lie Trp 85 90 9BCTAP20LEWNSS34

Ser Arg cys Ser Arg Asn Lys Arg G u Asn Thr ser Ser
Leu 100 105 110 Ay Tyr A u Tyr Thr Ay Ser Lys Lys
G u Phe Pro Cys val Asp d 0115 120 125 Tyr lie Tyr
Asp G n Asn Thr Trp Lys Ser Thr Ala Val Thr Gn Trp
130 135 140 Asn Leu Val Cys Asp Arg Lys Trp Leu Al a

L AASCBIY bt MBI AL o Frisos
16@nmmamsrymmeumsmyomcg ArSEQAD NEX: 5| SETTHP NO: 8, SEQ

A{EZNHQ? fa‘FQSEZ?iDSﬁé J}\l\/gt rap\gz %b@ﬁ\“#h‘? gﬁ@ 'Bg%() 9 or SEQ

ZQQNzﬂa%vefékébly\h@sémlD’N@ Rher SEQ I ROVEYG. val Al a
ser Leu val 210 215 220 val dy Phe val Tyr

val I\/Iet Glu Phe lie Gy Met Lys Ser Arg Thr 225 230

2 4 . ' i

e Engpetbfingle Ifim 78,5 225 el 8 nuEef pOR b B
Thybridizes/al tharruclgic atidpmoleruleccoding fddtha chilitidd aRéborter under
270 1 | e Leu ée_r Thr gl Thr val , Pro Phe lie Leu Cys
cyen-sHingeat cpreitiops (Rreiesabiy (e SERGEBhERN UMy, t xt

275 280 285 Pro A u Thr Pro Phe Trp Leu Leu Ser Gu G

y Arg Tyr G u d u Ala 290 295 300 Gn Lys lie Val

A pe Imethivl tacobmling to aripastsonereiclaims 28 to 88r wbgeinfite nucleic

310 ,315 320 eu _se eu

GFHidaroes FampiRes B AGRndskold forHs g atIpRstrif nigftotices.

Val G n Lys H's Asn Leu Ser Tyr Leu Phe Tyr Asn 340

345 350 Trp Ser lie Thr Lys Thr Leu Thr Val Trp

LAp dligengelgotir camprising %%@ ! dgocﬁ;orsi@@ cgmpl@wamésequence to

T Ser Leu Asn Ser val Asn Leu Gy 370 375
3§§@%N@ﬁ7g u Tyr Leu Asn Leu Phe Leu Leu Gy Val

val Qu lie Pro
The method according to claim 31, wherein an oligonucieotide according to

claim 32 is used for determining the amount of the nucleic acid molecule.

The method according to claim 31 or 33, wherein said oligonucleotide is used as

a primer in a polymerase chain reaction (PCR).

The method according to any of claims 31, 33 or 34, wherein said

oligonucleotide is used as a component of a DNA array.

The method according to at least one of claims 27 to 31, 33, 34 or 35, wherein

the amount of a DNA molecule is determined.

The method according to at least one of claims 27 to 31 or 33 to 36, wherein the
amount of a RNA molecule comprising a sequence corresponding to SEQ D
NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, SEQ ID NO: 9, or SEQ ID NO: 15,
preferably SEQ ID NO: 4, SEQ ID NO: 9 or SEQ ID NO: 15, preferably SEQ ID
NO: 4 or SEQ ID NO: 15, is determined.
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38.

39.

40.

41.

42.

43.

385 390 395 400 Ala Tyr Thr Phe Val cys lie Ala Mt
Asp Lys Val Ay Arg Arg Thr 405 410 415 Val Leu Al a

waynedensdeu Phe Cys Ser Ala Leu Ala Cys Ay \VedT/EP1005/008834

420 425 430 Met val lie Pro Gn Lys Hs Tyr lie Leu
Gy val val Thr Ala Met 435,440 445 Val Ay Lys Phe
Ala lie Gy Ala Al a phe GIySlLeu lie Tyr Leu Tyr 450
455 460 Thr Ala G u Leu Tyr Pro Thr Iie val Arg Ser
Leu Ala val dy ser 5 470 475 48 Ser Met val

mneg\a_de@cw@mgép clal@ iéwhmhapqmaﬂsmea stap qfzevarss

ﬁa%%‘ﬁ?m@%ﬁeé‘m?‘? o35 153 A WA Lot Leu ser
Gy val Leu Thr Leu Lys Leu pro Gu Thr Leu 515 520
(e melhad Goosufingds b st 9pe & ik 2 b Ehr 8% Shrwherein the

?@{fﬁ%gfgﬁ& lg Eﬁglzlgggtt) ?Wgr@ﬁ?oﬁ%d%le@%?&ﬁ mol(%culf coding

Lfeua @ananl_qfssanﬂm cagiting iassporter @sspeiatadowith ghersarnitine g
%J g 65 570 575 A u <210> 15 <211> 5175 <212>
[9@599 §LURRHE " Yapi ens <400> 15 agcttctgec ctgectgetg
t gt gcggagc cgtccagcga ccaccatggt gaggctcgtg 60
ctgcccaacc ccggcct aga cgcccggatc ccgtccctg Ejteg'gucg:ictgga

jenecaedragcadingdy Aijaye ckrseinttey HReg 2 eicacid
319@%38%2‘?‘?“@%@5 Qﬁﬁ% 5926 9b9%0! #ISELPAING.Y, SEQ ID NO: 8,

ggcaacqgtg tggcgctfcc cctacctgtg tcagagccac
24BQJ0ag02990gSEQ I NGy att5, peafgtatdy bt SEQX D Hid:gg SEQ ID NO: 9 or

E‘éét@g'g)glgg)g 1%ta t@%‘écr%&bpoégggclﬁgﬁég 9':(8 %’?@d[};@& gé coding for a

Eﬁ%‘i’\‘f%ﬁ%ld%@ﬁlﬁﬁé $ARsPIRECt aggc ctggectcca tgctcacgtce

cat ggt ggactgtatt acaacaccat catctcctgg
atcat gtggt acttattcaa ctccttccag 480 gagcctctgc

3‘9%883 %2&8&;%00(; 55?2 ar&% gg%ﬁ@@? gE@g ?Faeggfgeg%&gﬁﬁ #6t% variant

ages 85t Fansorenagse6atddonith aagegitine trapgpotter deficiency,

catccagtgg tggatgctgc tgtgcct ggc ctgcgcat gg 660

agbeteit the methadcemaiseatecyens o at cgagacca ccgggaaggc

C&S gsoefgt%gf theleuclelc acid molecule coding for the variant of the carnitine
transporter associated with the carnitine transporter deficiency using the method
according to any of claims 27 to 31 or 33 to 38 from a tissue sample,

(b) determining the nucleic acid sequence of said 'nucleic acid m_oIecuIe.

The method according to at least one of claims 27 to 31 or 33 to 41, wherein the
tissue sample is obtained from a patient, preferably from the kidneys or from the

intestine, preferably from the small intestine.

A method of treatment of a carnitine transporter deficiency, wherein the method
comprises introducing a nucleic acid molecule coding for a carnitine transporter
comprising the amino acid sequence SEQIDNO: 1, SEQIDNO: 2, SEQID
NO: 3, SEQ ID NO: 10, the rat protein AAWO07635(rB21a), available under the
accession number AJ276207 at the NCBI database, the protein AAG64193
disclosed in CN 1287170, or the protein AAW73376 disclosed in EP 881290,
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44,

45,

46.

47.

acctccacgc tgccctatgt cgtcctgacc atcttcctca tccgaggcct
gacgctgaag 780 ggcgccacca atggcatcgt cttcctcttc

wae@eocaseg t cacggagct ggcccagccg 840 gacacct gecT/EP2005/008834

t ggacgcggg cgcacaggtc ttcttctcct tctccctgge cttcgggggce
900 ctcatctcct tctccagcta caactctgtg cacaacaact
gcgagaagga ctcggtgatt 960 gtk ccatca tcaacggcett
cacatcggtg tatgtggcca tcgtggtcta ctccgtcatt 1020
gggttccgc% ccacgcagcg ctacgacgac tgcttcagca cgaacatcct

gReferably SELDHD NOcyREQID NOCROSEQUHD NIY R FED 1D NO- 10,

IR St In N POB: SEHEEREES o pretecalimera @ ateatanto a

1280 aacgccttcc tctcagaggc cgtggagggc acaggcctgg
ccttcatcgt cttcaccgag 1260 gccatcacca agatgccgtt
gtccccactg tggtctgtge tcttcttcat tatgctcttc 1320

G LG AR LR e
LT Qa0 LA e Y PP BU 3 S o5~ 8k 1D
T S G N-8 o5k 1B 8B 0y B0 SECE B0 NGaict eraleoably to SEQ 1D
TR SR IDNOCY S E RO NG bR QIR NS #69sea 1D

1560 gtctacgtgt acggtgtgga cagdttcaa

abiQ:daét, gat cggccacaag 1620 cccaacatct tctggcaagt
cacgtggcgc gtggtcagcc ccctgctcat gctgatcatc 1680
ttcctcttct tcttcgtggt agaggtcagt caggagctga cctacagcat

CAGHEMOES trebdPefits .
atctcctacc cgaact gg?%g?gl?jg?ggﬁé 18 E)%eg?fg;eg\te g'g‘?ﬁgre'" the method

t PSRy enbateng tha tanswintionst actlyity af gouaieic rathmgizoule

L T
iy e o o U 1 S i
AN R S5 VS biesger g ascassion Urthpr duigy 5307 at the
IREHI A4 asdt trE gﬁﬁ@iﬂ AREEL 955 Gfsc@s@? i N %3?3% 0, &)t protein

atgtatcgtg tgtgcatgia cafgcatggg cactgtgagt g
2ABWV &l Yftediaclased iraERt 88 12900 pofgtaiygSEGE HY N@:at, SEQ 1D NO: 2,

e AL SRR T sl R bR Tadse o No: 10,
CpicdsabRt SEQATUNGY: dCth atcafit tgct g ccegtgtgtg tgcatgtata
tatagacata 2340 catgcctatg ttgtgtgtgg tgtgcatatg

t gt gaacaca cacgtgtata catgcatgca 2400 catgtgctcg

R A ey

Lbeitaraging Cabpiting SEQ I NOR BRAIDNOASPSERIING: 8, SEQID
Y 5060 SEQ T NS préfetaity e 15 SlGh (36 1DAG: GrartSEQ D
t t .

M09 HSAb et SO RO 4 ocoBEORPES 157 RAKIRARGA.

ggacacgcat ggacacgcat atggacacat atggacacac atatggacac

60 gt.gt ggat at,. gt gt tgc ac ctg acacat gcc . .
cheentled StPuut R 4 GadorRddai o2 1 6 cheiin said cell s a
CkighePten ardinasstinedell, H SAANAEESUNA AR v cetiB8heart cell, and/or
t ggggacgtg ctgtgccctg cacgtgcccg ggggaagcgg aagct gcagce
t@@@%@%l.zgm gcagcacctc tatgcttcat ctctgtgggt
ggcaggagac aaaagcacag ggtactatct 3000 tggctcctgg
gagcgactct tgctacccac ccccacccat ccccttccecec ttggtgttga

48306 nuathod gacordirgpigoatt leastorregafgsainisod2 &p46 ot actreatment of a

AR Sralee Geclne CAEI WRD bR G aTaGreatine, andlor



ctccagtcgg ccgctgccga gtctctgegt tctggececget tcccggcetta
at gaat gcca 3240 gccatttaat cattgctcct gccaccacaa
wat@gaisgc agttaaataa aactcaactt 3300 ggcat aap¢T/EP2005/008834
aaggcaaata ccactctgtg cattttctta agaggacatg agctgtgtga
3360 atttttagcc agcctttgga aaagat gggt tacagggtaa
ctcaaccctg gctgccatcc 3420 3dite 2 5040064en
Sequencel i sting.txt ttgggcactg tgtgtgtcca gggcaccttg
gaggaccgtg cagcccccag aagcttccag . 3480 ctcccgcacc
as¢robgtig frangport gurefdrgblydgc thegteeatnient of sysiemiadeficjan goof
3540 cccccattgg ggttcaacat tccatcgcag ccaaaggcag
t eJHet t g ggacat ct gc 3600 ttccacggac aggtcacctc
cgctttgcac ggaagaatct ggatgcttac attaaactga 3660
tgttctgaga gttcctacgg acaggtcacc tccgctttgc at ggaagaat
ctggatgctt 3720 acattaaact ggtgttctga gagttcctac
ggacaggtca cctccgcttt ccatagaaga 3780 atctggacgc
ttacattaaa ctgatgttct gagaattcct acaggcagga ctgaaagcct
3840 ggtgtgtgcc agtatgatgt tccacccacg gaaacct ggt
cacaatcgtc ccttccagca 3900 ccccatccag cagtgactgc
acacactgag ccccctacca gcccctttca ccctgctgac 3960
tgtcact ggg ccctgggatg tgcaagactc cacagcagca gaggt ggggg
gacat at cac 4020 agcctctgcc cccggcectgtg atgccaccga
ggggctcgcc tgctgatgge ttcaacaggg 4080 tctcacctca
tcttttcctg ctctttggec ctggatcgag aaaatttcca tcagtgceccc
4140 attaatatgc tgccctgtgg catctgccca ggaggccctg
ccaggcgtgc acaggtgtgc 4200 attggtgtac cctggcatgc
acaggtgtgc actgatgtgc cctggcatcc attggtgtac 4260
cctggtgtgc ctgccatagg accctgggcg ggagctccca tctcatctac
atctcctgat 4320 tcatgcgttg tttcataggt ttcaatgtct
ct gt aaat gt ggt agaaatg caggctttat 4380 gggcat aaag
tgtacatttc taaataaatc ccttctattt agtatgctca ccctagaagt
4440 tactgttgtc cagacgtaga gggat gagtg agccagtgac
ct cagacggg at ggt gggga 4500 cggcaggtcc agctcctgcc
tcctcctggg gggtctgget ttgggggctt gctccgaaga 4560
ggccat ggcc caggcctgtg gcctcacaat ggggaccaac cagctcttct
catcttcttc 4620 cctcacactt cctctcactc aaataagaac
cttccaaaaa tgtgtccacc tgggcccctg 4680 ccctgggact
catggatttg gagttgtggc cacacggttg aggggtgcag tgtccagtgg
4740 aat ggggcaa ttgcgggcct gggggccctt ggcctgtccg
t ggcgggagc at ct gcaagg 4800 aggagcccca gagt ccaggg
agcact gt gg ggagctcctt agagctgaac tcacccggcg 4860
t caactcatc aaccctccac ccatggacag gggtgccccc agcacaggag
aggact cagc 4920 cctctgcccc cacgcacggt gggtgcect gt
caccctgtcc tgcccagcgg cccgagggca 4980 gcagtgggtg
t gagggcagc ccccggcctc ccaagagcag ctgagaggat ccctgcggga
5040 atccgggctt cgggtgcatg cgatctgatc tgagttgttt
ct gacagt ga cagagtgaca 5100 atctataagt atctcaagat
caaatggtta aataaaacat aagaaattta aaacgattaa 5160
aaaaaaaaaa aaaaa 5175 Seite 26



