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"WO 2006/018259 PCTIEP2005/003833 1 Method of Screening for a
Carnitine Transporter Agonist or Antagonist and its Uses The present
WOin\6er}ti08n is directed .tp a metho_d of screening for a carnitine trans orter
aﬁé’ﬁ%{ 5rtor a carnitine transporter antagonist, to a kit for caf’rW@P&H?iWé%“
method for 5 screening for a carnitine transporter agonist or for a carnitine
transporter antagonist, to a method folr the manufacture of a medicament
for the treatment of a carnitine transporter deficiency, to methods of
diagnosis of a carnitine transporter deficiency, to the use of a protein for
Methqhometigprigcdor arfCainiingy Teanaprrirthgaristitndntagspatenddtenses
oiigonucleotide and to methods of treatment of a carnitine transporter 10

deficiency. Carnitine deficiency in humans leads to a variety of severe
The pegagsioimsEmintrigudizasirg & amedsed PisgersifigtfqrlA 8atSBREOTansporter

agoniﬁrﬁﬁﬂﬂ'té]%é‘?ﬁﬁﬁ%ﬁ%ﬁ?sﬁﬂﬂ@?%ﬁa@%igﬁrﬁjwpﬂﬂtg%ggﬁé:ﬁﬁl thgymethod for

amyasthenia and coma, which are caused by 15 hypog , or

screepiflgriobRKABYENESRNSBRTSS MRpigtion caoaseiljoerasspioitar antagonist, to
a metBBEB Y8 maheREaiing b DA BeRUSHRRBHIFIFIG NG IVEF. “&%rqitine

kidneys, the heart, in muscles and in the intestine. The symptoms o

transpofifiidefigisnindy mRbadpidsonesisoha sasiiee tiamspoftar deficiency, to

the usieBEiepeyelrasnliReanaRRAIR the AAdReNS AIPHRG ERHNE carnitine
(Rodriguez P.R. et at, 1988). Disturbance of the carnitiné transport
rfqriafhei:a&ﬁég%%@%% (hiastirdn gy iearimeaisel maacaiing tiansporter
deficidrasport and in the degradation of fatty acids, which leads to a variety of
severe symptoms, in particular to progressive amyasthenia, which can be
diagnosed through a lipidmyopathy and a low muscular carnitine level, 25

Carnit@nsl t_i@ﬁtﬁéﬁi_@@h?ﬁ@fh%@ﬂdd@@‘:@H@tﬁbfa’rﬁslﬁlldfbgéﬁe@sérwlﬁimf ' ; (Rodriguez P.R.
[ Irarory Insutiicienc Yy mia, ne atomegay, Iver ralure,

et ol SR i So U Gor o LD,y DEFTORHR AR SRR Symptoms are

cardicﬁr?pgigmbf@plaiftiaimtaifgﬁlmn@madit\h@mdmac,tmig'tsfah@@a@@edhby
rhabdomyolysis, peripheral neuropathy, retinppathy, hepatopathy,

nypOQly RN G e iR CHRTISEIE, At A0 B, 21 GAssAences of

low s&Qmelenatalafatdioitinepatttia, tisiresehpbriidysarorpiiemivéry iRNkigineys, the

carnitine deficiency, .is a hereditary disease and its symptoms often occur
heart R RS R SO b 2 A IRl children.

The symptoms of carnitine deficiency have been assumed to be a consequence of a
deficiency of carnitine transport in the kidneys and in the intestine (Rodriguez P.R. et
al, 1988)}. Disturbance of the camitine fransport system in the kidneys and in the
intestine may lead to disturbances in the transport and in the degradation of fatty acids,
which leads fo a variety of severe symptoms, in particufar to progressive amyasthenia,
which can be diagnosed through a lipidmyopathy and a low muscular carnitine level,
and to cardiomyopathia and respiratory disturbance, hypotension, respiratory
insufficiency, hypoglycemia, hepatomegaly, liver failure, arrhythmia, ioss of
consciousness, hyperirophic or dilatative cardiomyopathia, cot death, coma, liver
function disturbance, rhabdomyoilysis, peripheral neuropathy, retinopathy,
hepatopathy, congenital dysmorphism with midfacial hypoplasia, renal cysts, dystonia,
neonatal cardiomyopathia, microcephaly, dysmorphism. Systemic camitine deficiency
is a hereditary disease and its symptoms often occur already in nrew boms and in small
children.
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WO 2006/018259 PCT/EP2005/008834 2 So far, only a mechanism
contributing to a rare autosomal recessive form of hereditary carnitine
wdlelisiangisis known, wherein mutations in the carnitine transpaster/gp2005/008834
hOCTN2 contribute to a reduced carnitine level (Nezu J.I. et at 1999,
Nature Genet 21:91-94). 5 hOCTN2, whose amino acid sequence is
available in the NCBI database under l%e accession number NP003051,
corresponding to SEQ ID NO: 12 herein, is however not synthesized iri,a
tissue-specific way in the intestine or in the kidneys, but it is synthesized
ubiquitously in the human body. Thus, the major mechanisms mediating
So farasnilne mpletenierm dbetdietiang woanitine Sotoseriasietdinkidbaysdtereditary
.recogﬁe%.of 10 .caﬁnitine from the renal filtrate S}odrig‘?ue_z_P.R. et at, 1988)
camitizg dEIERRTWR “IPEELINEIE B E FRIFAIREE dG P RS B R HRnBOCTN2
contributakinin the inesitaematiddretes Hidnays, isistaiit tesdeemeriesabopl91.94).
he luminal side of .the intestinal.and kidney.epjthelium, but not on the
G T PR RIS AR e RS0 S B PAREIE A N e Blgba R sder the
accegt@nigujimbet alP20030Bibchimdipphyingdta SEEB1BANGS) 1 2nitegeingly .however
there are reports about patients suffering fram systemic carnjtine o
not sy iieies Tk RSP R B LRl T STBG bRy e but t s
synthesipéthapimditmislyyidittarhiwammitibedyd finist diem{&jodrigueizaniBretrakdiating
SR PSR S A9 9020 Hence A deidency SIBOCTNE e of
Camﬂis %&ba sultagle marker for the majorftay Steamine defidie é@%d oMBgoVery o
carnitethremtiieprmeaii@Ele WRodaguein @ deidtedudde 8)is sy atifihia unsien.
the accession 25 number NP 149116 in the NCBI database (National
Center for Biotechnology Information USA), corresponding to SEQ ID
in additor, AHETAIR, is adtsubicieatitimetais penoitfoenupdakadstreantpstine and in

e EASE, SRRETFIR SRR ARERNT, B B DU DR e Tespgat anc
kidne$ E@iyﬁnmmz.mm ciothevdistdGie imbmaﬂgnﬁbwnamnd@dqeoﬁmwned to
the b%rgéﬁ%@e?s?rféﬁgﬁﬂg"&pﬂtﬁbﬁf @ﬁ%ﬂirﬂ@Y%ﬁb‘R&?g%?fch%?ﬁgél

sequence av nder the accession number 29112

intrigdimtglyaske toaos popdits) 2bSEQAENG sulffeardiresnsysteimheaniiioe
deficiency which can only be treated by intravenous administration of carnitine, but not

by dietary carnitine administration (Rodriguez P.R. et al. 1988, Eur. J. Pediaty. 148.

- 193-197).

Hence, a deficiency of hOCTNZ is not a suitable marker for the majority of c_:amitine

deficiency syndromes.

Further, the protein CT2, whose amino acid sequence is available under the accession
number NP_148116 in the NCBI database (National Center for Biotechnology
Information USA), corresponding to SEQ 1D NO: 14 herein, is a human carnitine
transporter formed in testes only. Hence, its deficiency could not account for the
symptoms of systemic caritine deficiency.

WO 2001077174 discioses a protein corresponding fo SEQ {D NO: 1 herein, however,
no information about a function of the protein as a carnifine transporter has been
provided. An amino acid sequence available under the accession number XM_291120

in the NCB! database, corresponding to SEQ ID NO: 10 herein, comprises the entire
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WO 2006/018259 PCT/EP2005/008834 3 amino acid sequence of SEQ
ID NO: 1 and an additional sequence comprising 39 amino acids

r nding to amino acids 297 to 335 in SEQ ID NO: 10) <

Wé\?ﬁlﬁrﬁ)‘?gg: s 296 and 297 of SEQ ID NO: 1 and is therefore a ggﬁggﬁ%amossu

variant of SEQ ID NO: 1. U.S. 5,559,021 discloses the rat protein
AAWO07635 (rB21 a) which shares 47 % 5 amino acid sequence identity
with SEQ ID NO: I herein, however, no information about a function of the
protein as a carnitine transporter has been provided. A human sequence

AMINQ GFEESEANRR R K ARB7E3 NN RN @rdardilionat S glataicaseouniising 39
indhBciAs et r ol 5har8851f Wraippgeid
i O R ST ) e

sequence identité to

aMiNQ {itseFeone 29ealforaRsRItP1] rassisonerstore 128pioe disdases SEQ 1D

NQ: the o400 4la3o¥dy % ARYE7481 identit o
AT B R R Wl 47
aming, acjd RERUEHSRIASTITY MtkerE BPRNGY( hrtalsdomeveawaiahemation

aboutPaCeGHRAR B WRABIH BD B &Pt hick shapesdti4a08R Afidided. A human

sequence identity with SEQ ID NO: 1 herein, however it has been

SeQUANEH SEREPRPBRUNGLA-OHERSHARER $8rRRJpUAE M MNeW«atrbarertnder the
Acce SiRCNTiohee RUEITEZ0S ERNIBHNR a2y WsSH QR MRLi3 SeqIRIReTidentity to
SEQ nﬁ\rﬁé@.for&?art of secwe_nces available in public data bases, which
er M RoPBEEN SR R0 RHRRIRSIhISehesasssse ansmitier
trans@@mimmfgam;ﬁimeﬁwmtme%@ﬁ@mAm;ﬂm%fmﬁhsph shares 47 % amino
., lissue-specjfically synt mt ne transporter of the intestine or o

acid SR DS e O NI S Eai RSHIPE A R BRI EHeRESd fo be
a hummjerémfrzawttrwﬂﬁmgqy?mto%w%mgmd%l&ﬁs@é%rméhﬂmﬂs

resent no diagnosti o detect the majority of carnitine 25 ) )
prote i RANEY SR eI L eV o (EBEs A AR EROASE Sectence dentty
with Sfe@dDoNOf theerelryaoiarzymidsdabde heuppaiied. tcwthamiemrarm alitter

v R R I SR RBCRE N  and 0 0

NO: Poesaptites drleaydilablp dhecipeaticweysi s théaidminipiiaiionizak bases, which

rowe R SRS Sishlbe BODEM A RS S e

carnitimeatrémppovide new ways to diagnose and treat

From the above, no tissue-specifically synthesized carnitine transporter of the intestine
or of the kidneys and hence no enzyme whose deficiency could account for the

majority of carnitine deficiency syndromes known.

Therefore, there are at present no diagnostic ways to detect the majority of carnitine
deficiency syndromes at the level of the camitine transporter, but the detection of the
relevant enzymes has to be awaited. Further, there are at present no therapeutic ways
for the treatment of systemic carnitine deficiency at the ievé} of the relevant disturbed
enzymatic activity. At présent the only available therapeutic way is the administration
of carnitine, which has often the problem of a reduced or even missing uptake of
carnitine from the intestine. ‘_

in view of the above there is a need to provide new ways to diagnose and treat

carnitine deficiency. Therefore, it is an object of the present invention to-provide new
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carnitine deficiency. Therefore, it is an object of the present invention to

provide new 4 ways for the diagnosis of carnitine deficiency. A further

object of the present invention refers to new therapeutic ways to treat

carnitine deficiency. Still further objects of the present invention refer to

new ways for the diagnosis of diseases associated with carnitine

deficiency and to new therapeutic waﬂs to treat diseases associated with

5 carnitine deficiency. SUMMARY OF INVENTION In a first aspect, there

is provided a method of screening for a carnitine transporter 10 agonist or
ways it HisgRRRsah REVHBMBEKRSHs &3 THEREERDICt &f Brewmirrpat invention
refers 8" ABINHERRBRAE WD) PEAYEAD BA{AR S UBREIMY B MIBRMIND IS LS of the

activity of the carnitine transporter, wherein the carnitine transporter ]
presepbiRyrREINHETRRIM S ARG [onResERORPAID Cfidseap frcAssemimed with

carnitBNSPRHEHAS enpodeddy eangeigirclayelecwenompising SR ed with
NO: 4 or SEQ ID NO: 15. In a second aspect, there is provided a kit for

carnitiggrAAf§'80Ehe method according to the first aspect, comprising: 20 (a) a
lipid membrane comprising a carnitine transporter, (b) a detectable
substrate for the carnitine transporter. In a third aspect, there is provided a

sumineRoe efidiagrasisef a carnitine transporter deficiency, wherein the
method comprises determining the amount of a carnitine transporter

.comprising the amino acid sequenc L '
I & 5 SR QLB ARG i LA SRS IDE 2 e B orer
agonigtasrspaiagonisicwhsrémiredrethodsterypisticthaptzpthefintestine and
kidneys, in i , mice and rats. The human carnitine
(a)tr%rr?svgcglr"[%ré) q%ﬂ%{‘é% i%%ﬁ%?\%?ition comprises the 30 amino acid
(b)quné@iog Smt@?mmqndhe closely related murine carnitine transporter
(cCRIBBES RS Ir-RNR B P BURNARSHENABIMer 2, and the closely

related rat4a carnitirie transporter comprises the amino acid sequence
whereSEDa DAt rarspodatiepmprises the amino acid sequence S Q ID NO:

1 or the carnitine transporter is encoded by a nucleic acid molecule comprising
SEQ ID NO: 4 or SEQ ID NO: 15.

In a second aspect, there is provided a kit for carrying out the method according to
the first aspect, comprising:
(a) a lipid membrane comprising a carnitine transporter,

(b) a detectable substrate for the carnitine transporter.

in a third aspect, there is provided a method of diagnosis of a carnitine transporter
deficiency, wherein the method comprises determining the amount of a carnitine

transporter comprising the amino acid sequence SEQ ID NO: 1 in a tissue sample.

The present invention provides favorable uses of a carnitine ransporter which is

formed in a tissue-specific way in the intestine and kidneys, in particutar of humans,

mice and rats. The human camnifine fransporster detected in the invention comprises the

amino acid sequence SEQ 1D NO: 1, the closely related murine carnitine fransporter
comprises the amino acid sequence SEQ ID NO: 2, and the closely related rat



refers in particular to methods for the development of drugs which
influence the activity of camitine transporters and to related test kits, to
methods for the manufacture of medicaments for the treatment of
carnitine deficiency, to the manufacture of antibodies against carnitine
transporters, to diagnostic methods4gr carnitine deficiency, to
oligonucleotides for detecting nucleic acids coding for carnitine
transporters, and to therapeutic methods for the treatment of carnitine
deficiency. A first preferred embodiment of the present invention refers to

carnitREGHIRG SFSFIESMDEs RN (RS ARIRE AB0 REUIRE AL TP IBNRIOBISthe invention
wherein the method comprises the steps of: (a) Erowdlng a camitine

refersn pasticiian iy prethans PidtecdRYsiana S iy tHasasadhe activity

of carfifithe canyBpadansparterJRiaiaraidy it methethetsoreemagdanafacture of
carnitine transporter agonist or antagonist. involves (a) providing a cell

medicgeaaaisdRipleFERITHSIHAL GRBHENY SHIRRIC AR thiolBaMdEatig gbpntibodies
againd GARliRR tansnssiesrdb)pmyiginefclest taraRoun G Aeraait celifidissug, to
. sample or organism, and (c) measuring the actjvity of the carnitine
 OligoryIRAIES 1Oh SRRSO RERS AG o GRRUN BT e ARk HETaRRPB AN o
therapalvessiaisinipnhthecexpressidreal thenaudieiicasidynolecule coding
for the camitine transporter, and/or providing a substrate for the carnitine

transporter to said cell, tissue sample or organism and measuring the

A firstianrseasdbind stbstatebihthe rartinelentzpo ey Q20064016299 screening
PCT/EP20051008834 5 across aéié)id me{rbrane ofjgid ce

f r t £ thtiéscu Smprises the
or a AR BRTRANGER PRREHRNRIR ST A Rk MBI PR RS S8R
stepsBRlesyig eading farcheitaniinadparspyrib) prefeidibly anesivesmpound, and (c)
determining the trapscriptional activity of the nucleic acid molecule and/or
measyiRg g W&%Rﬁ%ﬁt%ﬁ%@‘%%ﬁﬁ. RPN Eporter protein. 5 Alternatively,
the method of screening for a carnitine transporter agonist or antagonist
referably invglve roviding.a carnitine. transporter comprised.in a .
* Pretef R R SRS EO LA AR 1D 8 g o AR st
involvis psEpyictintintest cetiizaurddanpleast orgaoismicunipimsgandceic acid
i measuring the activitﬁ.of thfe 10 C&Tit:i'nib ar;,g)%? ggr wrtlgégicnome%s%ri 9 aid call
MOIHE & P & ﬁﬂ% FgﬂgBor ri VES éro%(ﬂng SOBRALEToF '
tissudheansghitivedrgasrcatel (dp ast anerpigsthe: activity of the carnitine transporter.
Preferably, measuring the acﬁvity of the carnitine transporier involves determining the
expression of the nucleic acid molecule coding for the carnitine transporter, and/or
providing a substrate for the carnitine transporier to said cell, fissue sample or

organism and measuring the transport of the substrate by the carniti_.neﬁ fransporter
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volumes and measuring the transport of the substrate across said lipid

membrane. The test compound is preferably tested for an agonist or
ist.activity on the 15 carnitine transporter. Preferably, a multitude

Wg‘n%@%f@c?r%gounds are screened for a carnitine transporter aggﬁig{%)rmbf 008834

antagonist. Preferably a suitable substrate for the carnitine transporter is

carnitine, noradrenaline, methylphenylpyridinium, creatine or serotonin.

20 The activity of the carnitine transporter is preferably measured by

determining the rate of transport of the substrate by the carnitine

acrogs ARt ERSpIBIaR® N Baid:aa JiSFHASINIYE the wgbsiste %@mﬁh&wg of the

exprépiioneManR S eaminesle EIRIcL8B M thS: tAle Cé%t‘ 1 I RERAILO

f th
_ substrate from one volume to the other is determin e?eraatﬂys/fj?ﬁ%rliBfﬁferabty
mvolﬁgzeﬁqﬁg&r&;i

AEUpg e drans erlinpal Sstivityeibenmmisisetidgrelecule andfor
dete@ifaethithdatomn & BN ENRIThE RIAESIER B fprm the plasma

membrane of a living or a reconstituted cell. Preferably, the lipid
membrane comprises the carnitine transporter in an orientation that

Alteraitwsifransnesteba skeiaiai %9Mﬁﬂb@%@n%%ﬁég%&%?ra%@agomst ‘

ss the membrane of the lipid vesicle or across the plasma’membran

ac T |
Prefe5al Y VA ARNRIRY IS A POV BRSBREROIE SsBatiRed roadigie membrane
sepalipithg Qwoeralianes COMEIRE A JNaRSdike H3er3ERauWH '
. patransfg%rtg%across the I%ld mg;ﬁ?)rau{ﬂe, WO 2006/015%%?&”9%@&6@&
Compakti SRV O PgrRiB eheRgdRikstaaseEga e astivity of the
carnitiretrahepdnet rdiandhermetivityiog Hif: GBI IRBSPARIS transporter
. Idetermln d by megs?g%%g }heééate of transport of the substrate by thep )
INVOIET FARE ARESP SIS Tt Br 28 AL iF RS- ltaSr PaRpbisat dprst mp arisgid
voluritde dhe ratmaslitingshertrahtiporuiitrate dbsthaisaaiios SARSRAEShibrane,

the absence of the 5 test compound. Preferably, the method involves

control measurements, wherein transport of the substrate over the lipid
The tesirobrapewithisuptbfecaishtestb@fspareigsniseas wis ghiactivity on the

embpdiment of t esent inventjon, the substrate of the camitine
cam R ) LB WA SR e seraned for &
carnifineférabbptretas partedsh p eapimgoosaniimeiecabitine Uiefspoti®istrate for the
cami AR R R Do 2 e e e
[ANSPOrad by a human mouse or Faf carhitihe PARDFEM &Y figinium, creatine or
serotonin.

"The activity of the carnitine transporier is preferably measured by determining the rate
of transport of the substrate by the carnitine transporter. Preferably, the rate of
transport of the substrate across thé lipid membrané is determined. Preferably, the rate
of transport of the substrate from one volume to the other-is determined. Preferably,
the lipid membrane separates two chambers of an experimental setting or is closed to
form a membrane of a lipid vesicle or to form the plasma membrane of a living or a
reconstituted cell. Preferably, the lipid membrane comprises the carnitine transporter in
an orientation that allows transport of a substrate from one chamber to the other
chamber or across the membrane of the lipid vesicle or across the plasma membrane.
Preferably, determining the rate of transport of the substrate across the lipid
membrane comprises measuring the amount of the substrate transported across the

lipid membrane.
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particular by a human, mouse, or rat camitine transporter of the kidneys or

the intestine. Preferably the substrate is any substrate transported by a
WOC#1itie23% transporter comprising the amino acid sequence BEBEER{{E008834

1, SEQ ID NO: 2, or SEQ ID NO: 3, or encoded by a nucleic acid

molecule comprising SEQ ID NO: 4, ogby a carnitine transporter

disclosed in any embodiment of the present invention. Preferably, the

substrate is carnitine, noradrenaline, methylphenylpyridinium, creatine

Prefertotiseeoniat Mosatatpialebbscibrysobaisteds sompbmd?8r tiBeactivity of the

embodiments of the present invention, carnitigg1 Freferably‘ comprises

carniting ARARRRE IR P BIRTIIRTP HISRATHTNG it oD tEABRaNt ehHhfisubstrate
by thecosmplisrsteangitibge R inadiyrasuitier sniing boainovesd Risiesabhparing it to
" carnjtine derivatives co ise carnitine me@aboytes and carniti_ne
the rafis 0 SENSEH! AL 5 RalTAIR b B AL S CORSARLES i Wi regnee of the
test c@Lﬁmﬂﬁ_lﬁiﬁm@éwﬁ@y,\(m&{mﬁédrmidlb&scbeﬁltmmgéé@g@?@ﬁbsl, wherein
-carpitine or D-carnitine n vivo, such as acetylcarnitine. Preferably, .

NS e SRR LB R LT O AR IRES 5 AN e B S EAifRdransporter i
measar@togue which is coupled to an effector molecule. Preferably, the

effector mol€etule is a chemical compound that shall be cotransported
over a lipid membrane together with carnitine by a carnitine 30

in anytrentpafier freferabhyretent ffectotion) doale ubstetego Riefeabiitinbdaransporter is
coupling is any chemical hond..preferably.a.covalent bond, ionic bqnd or

any s (RS PAR VAERRORY Oh e GG (o Bt S Rt ety (ARt B) 2 prant

or anipeahparmtinghicmppssessescdarsitly 26060 082EDY @THERI0a5/008884tiRe

transRaIS RIS IAEI TEASHAS 15 cerifingvbien al o sl UARTRO ¥ horter, in

ransphiRetrR p%r er. the method of the invention of screening for a P '

particafgnitine tiansmorteoagenist Git Saanitigeristedeiably theolidsapstimtlof

. a test comppund fo ist acti Ci ivity of [tine

intest i TSP e R e A e P RE Y 3 s

transpotEy@ustEcion thieibitrigaaesicieiguehacn@ie thospol&Q 1D NO: 2, or

ferably fihe,| ' ' AN .
S0 e A SR 4, or by
a carmitimb &rotpestendipdonds, inGnherinadinestivg brapressividoapRLen.

Prefe?gtr)ri])RC{ﬂgds[ﬁa%l{yaeta ?s%?%;ﬂﬂée 'r?d}gldrehaiine, methyiphenyipyridinium, creatine

and/or serotonin. More preferably, the substrate is carnitine.

in the embodiments of the present invention, carnitine preferably comprises L-carnitine
and/or D-carnitine, preferably L-carnitine. Preferably, carnitine comprises carnitine
derivatlives and/or carnitine analogues. Preferably, carnitine derivatives comprise
camitine metabolites and carnitine conjugates. Preferably, carnitine metabolites
comprise physiological camitine metabolites which are formed by chemicai alteration
of L-carnitine or D-carnitine in vivo, such as acetylcarnitine. Preferably, carnitine
conjugates compr'ise L-camitine, D-carnitine or a carnitine analogue which is coupled
to an effector molecule. Preferably, the effector molecule is a chemical compound that
shali be cotransported over a lipid membrane together with carnitine by a carnitine
transporter.. Preferably, the effector molecule is a drug. Preferably, the coupling is any
chemical bond, preferably a covalent bond, ionic bond or Van-der—Vaais bond.

Preferably, a carnitine analogue is a chemical compound which possesses an
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preferably the testing of an individual test compound is economical and
requires small amounts of reagents, in particular of the test compound. A

wissiRaResInd tested in the method of the invention of screenifgdebaos/poss34
carnitine 15 transporter agonist or antagonist is preferably a small

molecule, preferably a candidate for an effector compound binding to a

protein or to an enzyme cofactor. Preférably the test compound is a

candidate for an effector compound which can bind to a protein

comprising the amino acid sequence SEQ ID NO: 1, SEQ ID NO: 2, or
analegey |§‘ﬁ 3l Sy R Rard RS eick plirwp s drRrnsR@ by dicamiitine
transpbtiter 20 present invention. Preferably, a test compound is a candidate for

an effector compound which can bind to a protein or to an enzyme

cofactor, wherein said protein or enzyme cofactor binds to or is a

The roativiatats flog inoempanind Singingng ﬂ:p@tﬁmﬁ%m’ﬁfﬁ%é‘ iBpiacist

¢ 25s ue{:lc%éE(%lD NO: 1, SEQ |ID NO:; 2, or SEQ ID NO: 3, orto any
antagoh il RISTRIARTY IO R 1SS ol el GATBREBRRS resenrist antion.
enhaRceigritelpatiiist shmpaiitiie aeegidale foraraiianier MR esting of a

which can bind to_ g transcriptian factor or to a translation factor,
st R e AR AR LB 0 P4 F ME MRS AGHlioe ransporter.

Prefeiragases oretieotcabdutiveveytite sis siradnivigiforc@ Bmaiwne 8PN agonist
id sequence SEQ.ID.NO: 1, SEQ ID.NO: 2, or SEQ"ID NO: 3 WO
or an S S OB CoRaY § G IR R (cfeSbeompounds,
whergimthedisstngry eariniifeidraaispetteonipolase ddguire embpen@RLoLne
ti ion. Preferably. a.test.compound js a candidate for an )

profe g b R R R & e e Ancbreauises sma
amotthts syimrisiisr, ihepacticitipofd thertssiptionpéactdr or of a translation

factor, preferably wherein the transcription factor or the translation factor

increases or decreases the synthesis of a protein comprising the amino
A tesherimpourth tesBEQN T O ihSE Of IOV i SEQdRANM @ for a carnitine

e e A B A R Sl e
cand@datecinmpoeierieinganemical bhisguinda suoteds ar iataradinogoeriofactor.
Prefegigr?“]g ?ﬁt‘g%&r&ﬁtﬁﬁiﬁélg oiRaREad F&%P.%‘;‘?g&%?%@r},dpe&}ﬁg Iw%ch can bind
to a protein comprising the amino acid sequence SEQ ID NO: 1, SEQ ID NOC: 2, or
SEQ 1D NO: 3 or to any carnitine transporter disclosed in an embodiment of the

present invention,

Preferably, a test compound is a candidate for an effector compound which can bind to
a protein or to an enzyme cofactor, wherein said protein or enzyme cofactor bindé to or
is a candidate for a compound binding to a protein comprising the arﬁ:’no acid
sequence SEQ ID NO: 1, SEQ 1D NO: 2, or SEQ 1D NO: 3, or to any carnitine

transporter disclosed in an embodiment of the present invention.

Preferably, a test compound is a candidate for an effector compound which can bind to
a transcription factor or to a translation factor, preferably wherein the transcription
factor or the translation factor increases or decreases the synthesis of a protein
comprising the amino acid sequence SEQ ID NO: 1, SEQ 1D NO: 2, or SEQID NO: 3
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naturally occurring compound, or any chemically. synthesized compound
that does not 15 occur in nature. A naturally occurring compound is
wdRiRIalHsa compound that can be detected in or isolated fromar/ErP2005/008834
multicellular or single cell organism, in particular a compound that can be
detected in or isolated from an animalg a plant, a fungus, a yeast,
bacterium, or any 20 other cell-containing organism or in a virus. A
chemically synthesized compound that does not occur in nature is -
or incrRAeBNRMIesIzaf D Fmbiaisriahghemigine PARRI8RR: Hisciosed in an
comprises a lead structure derived from a naturally occurring compound,
embogirarhBiA® Rresea diyaalidh an effector molecule which can bind to a

protein or to an enzyme cofactor. 25 Preferably, a carnitine transporter
agonist or antagonist identified according to the invention or used jn an

PreferabliodiieehCaMmReRGLIHT AHAAELob ARIRHREIHRRIRAI wBich can

directPAViNaRER(KIREIAEHIRSHBElcAsRITRE YpRERAICOTIRe dEviusl a transcription

preferably of a healthy individual, Preferably the carnitine transporter
factor g5 EAREIAAES 176 R TS 61 H0he WRFTRINL e, (R BPo At e

transiSHiR 188 OMALRBElIbedernepede tHelisRisysiP tdferpRiithesamitng the

transporter agonist enhances the activi a carnitjne tr rter in.an
aminq%ﬁ@%%@%%@d&%&?é&oeﬁ%%ﬁg@%iéné"ir G o Rreases or
decre3906/HBSARRGH BP2RYREER4 ttaRspleraiviisbosathitinenteanbpditaent of the

agonist or antagonist enhances, or decreases respectively, the activity of
Pfeseﬂ%éﬁﬁﬂg%riant of a carnitine transporter in an individual. Preferably, the

carnitine transporter agonist enhances the activity of a genetic variant of
the carnitine transporter assomg%&d with carnitine d%flmenﬁyé Parerf‘%@py

PrefeAby Eaf R REIRHIILAGO LT el R ROHS St y occurting

y ol a carnifin
complananerer ctirirRmlsghthiisiney eomimstinel arnisindanéinaporteimiteato a

individual having an increased activity gr. an increase f d ' ot
e e
occuiment@ard herein refers to the transport rate of the camitine transporter '

for a substrate, to the amount of the carnitine transporter, and/or 10 to the
strength of expression of a nucleic acid molecule coding for the carnitine
A naflipdspetelirring compound is preferably a compound that can be detected in or

isolated from a 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
other cell-containing organism or in a virus. A chemically synthesized compound that
does not occur in nature is preferably synthesized by combinatorial chemistry.
Preférabiy, it comprises a lead s’tructﬁre derived from a naturally occurring compound,
preferébiy from a candidate for an effector molecule which can bind tp a protein or to

an enzyme cofactor.

Preferably, a carnitine transporter agonist or antagonist identified according to the
invention or used in an embodiment of the invention enhances, or inhibits respectively,
the activity of a kidney or intestinal cafnitine transporter of an individual, preferably of a
healthy individual. Preferably the carnitine transporter agonist enhances the activity of
a carnitine transporter of an individual suffering from a carnitine transporter deficiency.
Preferably, the carnitine transporter agonist enhahces the activity of a carnitine

transporter in an individual having a reduced amount of a camitine transporter.
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Preferably, the carnitine transporter provided in the method of the
invention of screening for a carnitine transporter agonist or antagonist can

woalsgchesased in any 15 other embodiment of the present inveptign phbes/a0s834
carnitine transporter is preferably a plant or animal carnitine transporter,

preferably a mammalian carnitine transporter, preferably a human,
mouse, or rat carnitine transporter, preferably a kidney or intestinal
carnitine transporter, preferably an intestinal carnitine transporter. 20

referably, the carnitine transporter comprises the amino acid sequéence

Prefedy A G A RIS 0 AR QBN NoBAToncr decreases
respeBlietdyalig tiivityrifinegdreisportaistahigbaafiniie eandnmEasaAN8 ividual
Prefe g&ug ‘%i&n ﬁhei kldpeyls anlgg in the |nt{est| e of a healthy individual. ) _

l%rre éraﬁ) v the CAFrifiE MAnSpaHar tomphess e gnariyivin’@qaestis variant
of the@lﬁ@ﬂ@&l@aﬂs&ﬁh&rfﬁg@sﬁdﬁg m?’]mi&aerﬁtammﬂereﬁbm@i‘éf@tﬁﬁ@? rfhe

- Ki i ine, Preferably, the carnitine transporter comprises the
cami Y AR A R R o KT S e e,
preferabiNof a Whlichy corneisksadicaattditon slaeapemes icoaninsingd2iaminag an
. ' res i 1IN0, _acids 297 to 335 in SEQ ID NO: 10)
e SRR ORI 000 0,205 92 0TS R N 9 lagon e

activitthefcagstnéinetreponertis the mendiopedsamiseaferatbifie affingport rate of the

. wmit%j{%@?f@f@fﬂﬁ%r Qﬂngg?g %%%Kgq,quﬁ,tagﬁﬂ” tggréiﬁsxfggg@%goﬂeﬁ and/or |

al nimals. Preferably, the carnitine transporterco
to the stipnostidisuquensie S BRI DUNBIANO R2C0S/ISB258ing for the carnitine
transd%?tg‘.EPZOOF’/OOS%A‘ 10 or SEQ ID NO: 3, respectively, of the mouse or
rat kidney and intestinal high affinity carnitine transporter. Preferably, the
camitine transporter is a related carnitine transporter comprising a 5

PrefelSEHAUBMARE BAABBAES I8 ARG InSHOI BN £ Bhih(LIP
NO: 3. Preferably, the carnitine transporter comprises a related amino
screeqiilg &¥queRcaiteSranIporer agpnist pitagsbistianeaiembparssd in any

other ERRRYIRS AL IAIRARBUBABAI: SEAHETFR ILRFR R NR L RetOs Preferably a

Preferably, the related carnitine transporter comprises an amino a
plant gpgiiRas CapmiiiR g EPRAst 3o siadaflieAcaaiamalan ealalintotiansporter,
preferably AhDiAad, PERED oMt %aﬁﬁ@\@t:%@éﬁbﬁérsggfg?éﬂ@:é@}&ﬂ%r

) least 10 %, preferably at least 30 %, )
intestinal carnitine transporter, preferably an intestinal camitine transporter.

Preferably, the carnitine transporter comprises the amino acid sequence SEQ ID NO:
1, SEQID NO: 2, or SEQ 1D NO: 3 of the invention. Preferably, the carnitine
transporter is a high affinity carnitine trénsporter produced in the kidneys and in the
intestine of a healthy individual. Preferably, the carnitine transporter comprises the
amino acid sequence SEQ 1D NO: 1 of the high affinity carnitine transporter of the
human kidneys and infestine. Preferably, the carnitine transporter comprises the amino
acid sequence SEQ 1D NO: 10, a functional splice variant of SEQ 1D NO: 1 which
comprises an additional sequence comprising 39 amino acids (corresponding to amino
acids 297 to 335 in SEQ ID NO: 10) between the amino acids 296 and 297 of SEQ 1D
NO: 1.

Preferably, the carnitine transporter is the orthologous mouse or rat high affinity
carnitine transporter produced in the kidneys and in the intestine of heaithy animals.

Preferably, the carnitine transpotter combriées the amino acid sequence SEQ ID NO: 2
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more preferably at least 50 %, still more preferably at least 70 % of the
substrate transport activity for at least one substrate, preferably for
waeanitiois2greferably for |- 15 carnitine, of the carnitine transporB§FT/EP2005/¢08834
comprising the amino acid sequence SEQ ID NO: 1 or SEQ ID NO: 10,
preferably SEQ ID NO: 1. Preferably, the related carnitine transporter
comprises the amino acid sequence of the rat protein AAW07635 (rB21
a), available under the accession number AJ276207, of 20 the protein
or SEQANS I3, disghrseddn/CHt 128 dlsercnfirtitapiatsinAMWIERHAGI high affinity
namely human HPDDV78 disclosed in EP 881290. Preferably, the related
carnitipgrHaReRPAIRSporter comprises an amino acid sequence comprising at

Ieast 60 % sequence identity to at least one of SEQ ID NO: 1, SEQ ID 25
SEQ ID NO: 3, or SEQ ID NO nd at least 10 % referabl
Prefermal o FRIRD BRI BATEE S e et G e 2
rexateét&m%eaerafgéabwfﬁie&asmmmte'ass&awﬁbm@e BUbSIEEE ID NO: 3.
transport activity for at least one substrate rﬁ%?a? gb QH%% Cgrr;?ét'né%uenc e to SEQ

Pfefef@’é’ﬁérﬁiﬁfﬁfr“ﬁ'@ﬁrﬁﬁﬁﬁp%{ﬁ{ecgm HRE NS Re, COMpHisIn

ID NCRMIPrafig:sag %@&ﬁﬁ@w@tﬁﬁsﬂm@&mbm& meme@éramyr@mud

30 ID NO- 1 éoo /018259 PCT/EP20051008834 11 Preferably, the
sequed&?ﬁ&fhéﬁ&% o

mprises an amino acid sequence comprising at
least 85 %, preferably at least 86 %, preferably at least 86,5 % sequence
identity to at Iea tone.of SEQ ID N |
Prefergbgy. I%’?\I@ ﬂ'@ e PVEIAT F%GR}’ r%rre gra%ﬁl gs’l'}gst i%%‘él@ SShubre
compﬂ@i@@g'w%i%%@éﬁume ptefdigbly at 15d4ehenP0ofeSER HbNO: 1, SEQ 1D
refera st 8 st 90.% t t t 30 %,
O: gfoﬁgtq)e %gé) prefe aél@ or??jcoéFn |n§ey?36re eggiy fo Bﬂaaq B
moreq_%f@mi m@@arsmme tmmspmememmm@th@aah?ﬁb%@ﬁ ﬁéﬁﬁéhgtgaﬁe
QID.NO: 10 ID NQ ’i!’:}% ferably for L-
tr am@?@fé‘&ﬁ‘lw R Egﬁﬁﬁﬁme ?gnss%é?%éé{c% Ep%?sé\e‘: é&?s%%“ér é{)?g]réergﬁy gt o
carmdﬁ\@t&&rﬂe%aaaquenmdpmwmwasngrtba)agw @ridsegueaesBEQ 1D NO:

1 of %:é@t%%}gn@ geréb)? %htgst%%l'o,_and at least 10 %, preferably at

%, more preferably at least 70 %,
still more preferably at least 80 % or at least 90 % of the substrate

Prefé;ggfyp qLactivity for aligAst AR RRAlB P RiIE e aRtABIERR, sequence of the
rat protein AAWO7635 (rB21a), available under the accession number AJ276207, of
the protein AAG64193 disclosed in CN 1287170, or of the protein AAW73376, namely

human HPDDV78 disclosed in EP 881290,

Preferabiy, the related carnitine transporter compnses an amino acid sequence
comprising at least 60 % sequence identity to at least one of SEQ 1D NO: 1, SEQ 1D
NO: 2, SEQ ID NO: 3, or SEQ ID NO: 10 and af least 10 %, preferably at least 30 %,
more preferably at least 50 %, more preferably at least 70 %, still more prefera.biy at
least 80 % or at feast 80 % of the substrate transport activity for at feast one substrate,
preferably for carnitine, preferably for L-carniting, of the carnitine transportgr
comprising the amino acid sequence SEQ ID NO: 1 or SEQ 1D NO: 10, preferably SEQ
1D NO: 1.
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15 preferably for L-carnitine, of the carnitine transporter comprising the

amino acid sequence SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, or
wotabe ARshQ: 10. Preferably, the amino acid sequence of the ¢RrpiiPS0s /008834

transporter differs from the amino acid sequence accordingto SEQID -

NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, or SEQ ID 20 NO: 10 by so-called

conservative amino acid substitutiond which are known to the skilled

person and are supposed to have little or no influence on the activity of a

protein and hence on the activity of the carnitine transporter. Preferably,

PreferghlycdAhathre nifesHBREP AAfS SRR ISESRIDATENA 2SE GOURTERCERPrising at

ieast 0 W dceRHQ 24PN ﬁ%‘?&‘rﬁﬁl@@ﬁ@gs‘?@@ﬁ@%%’éﬁqm%@ fHeéntity to at

supposed to have little or no intfluence on 25 the activity of the camitine

least qpgnehSs? Hy MO skileGBRM Wiko B5iidide b thelatinEacll gudRcand at
least RIGAPREIDENILENISER D NOnbrSBrIEHAE; 2t RGSIOIDAE Breferably at

disclosed herein in Fig. 3 below. Prefera%ly, the carnitine transporter used
n?

least 7 ZhysEBIRIRRIGIBIAAY pdsant iR eFrskitoted ipsHRskERte

transpfihBIRIBE e cowtiagiions BupsaaeArpitieBlsRN termtiadupesiérdby for L-
kidr:;gs and/or.in the intestine. Preferablgvg the nucleic acid-molecule

camitiis 0 S5 CARIIT  NARRRIE D RIFIBG B PP e REGHRACe SEQ 1D NO;

1 or SEETBHOMEWR:R406/0 18289 B GIRER2005/008834 12 nucleic acid
molecule codes for the human or the mouse or rat carnitine transporter

comprising the amino acid sequence SEQ ID NO: 1, SEQ ID NO: 2, SEQ
PrefeddbHQh3, cdrra@ (Rhpoilier SdtngidsallpttlemstiobRs apidfealbiyuis least 85,4 %

comprises SEQ |ID NQ: 4, whi “the idnegy )
seue AR BA A Sb TN b SR AL e o g 3 o
SEQ ID NO: 10 Psatemhbasheintic| eiefidbiyolddatst 80 ftiseo Efdia by Bt least

o, Which codes far the ort us murine kidn intesti arnitin o

50 %R BT LR BAL T e i D e ACaLLE) [EARII0ge OF Bt least 90 %
of theRigfetaitly tthegpacteiciadty fopkidelest @oemsplistaiBE@af2mbly Sontachitine,

codes for the orthologous rat kidn ' ] nitine,tr .
e L
sequeneieREIDilecLISEGNPriNé: SEQHD NDNG) vihioh =&t diendI0.

splice variant of SEQ ID NO: 4, coding,for the amino acid sequence SEQ

ID NO: 10. 15 SEQ ID NO: 9 comprises an additional sequence _
Prefecamhpribmagritfonacibsédeence of the camitine transporter differs from the amino

acid sequence according to SEQ 1D NO: 1, SEQ [D NC: 2, SEQ ID NO: 3, or_SEQ D
NO: 10 by so-called consefvative amino acid substitutions which are known to the
skilled person and are supposed to have little or no influence on the activity of a
protein and hence on the activity of thé carnitine transporter. Preférabty, the carnitine
transporter differs from SEQ ID NO: 1, SEQ ID NO: 2, SEQ iD-NO: 3, and/or SEQ D

- NO: 10 by amino acid substitutions which are supposed to have little or no influence on

the activity of the camitine fransporter by the skilled person who considers the amino
acid sequence alignment between SEQ 1D NO: 1, SEQ 1D NO: 2, and SEQ D NQ: 3,

disclosed herein in Fig. 3 below.

Preferably, the carnitine transporter used in any embodiment of the present invention
is encoded by a nucleic acid molecule coding for a human carnitine transporter

produced in the kidneys and/or in the intestine. Preferably, the nucieic acid-molecule is

Y i

fissue-specifically expressed in the kidneys and/or in the intestine. Preferably, the

- ;L
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(corresponding to nucleotides 888 to 1004 in SEQ ID NO: 9) which are

inserted between nucleotides 887 and 888 of SEQ ID NO: 4. Preferably,
wotheaergitmne transporter is encoded by the mRNA comprisingfSEERRIMFOI8834

20 15 for the human kidney and intestinal carnitine transporter. SEQ ID

NO: 15 comprises the open reading f Qme according to SEQ ID NO: 4

and additional non-translated 5' and 3"flanking sequences. The present

invention provides for the first time the complete mRNA comprising SEQ

s S SR SR, BT o

compmemgngérammamwwtmmwm R@EhithSBAeINGEQHENID NO: 3, or
SEQ 'B?H%qu king region comprising nucleotides 1 to 45 of SEQ ID NO: 15,
“flanking region comprising nucleotides 1951 to 5175 of SEQ ID
NO: 15. Preferably, the carnitine transporter is encoded by a nucleic acid

Prefer p\é%'g Wh"fgséseef% %%éﬁléerg T por%g%% N\@O«f ea?gjtmu%? f%r the

riments carnitine ers which are enCo

humalatkndimylmmmm&ammmmmmmamlmﬁequence

SEQ IBRGE 3B TS Raels SR R RN e Dgs 5 wicr

codesdncdbie ot alogols it diirey@nhite jiismhitarcdtis e gansNates. comprising

: the anE;ref gg%%ﬁe nUC+6IC amg)mcu:g%%p&{ghségg?gﬁé% i?gngiecule

compnﬁ%ete@&ﬂi}/ Ih&fudeivhich srdkre s Hoaingiholanewaratikenensporiatastinal
camaﬂ%t?%ﬂ%b%&&fea&@ ieer 48R delsslionoirisipis qeid 5

molecu S comprisi Wn sequence. Preferably, the nucleic aC|d
molecule coding for the carnltlne transporter is detectable by routine

p;efemgf!ﬁsw%aé%wc%fﬁsmrg Bl LidyBelae RBICOMAHRIAgs, functional

ence similar to a known sequence, preferably related to a known

spilcem@ﬁtaﬁf GELQUBINE: retolipg. MMQ@&‘QMHmﬁE&lw NO: 10.
SEQ Fr.? NgCo e&ﬁé@%@&&%ﬁ@ﬂ@é@&%@&ﬁﬁgaeeﬁbmagek%s

equenc ich is similar to a nucleic acid molecules coding for the

(correanmﬁ@!md%éqWSE@B&ﬁW@@% e WS & S@(ﬁh@ﬁ?@%efi%d
betwe%ﬁ?%é@)ﬁtsﬂé@@ﬁ‘ﬁﬁm@'@%'ﬁ@ gimiey: tg a nucleic acid molecule

cod Ing for a

Preferably, the carnitine transporter is encoded by the mRNA comprising SEQ iD NO:
15 for the human kidney and intestinal carnitine transporter. SEQ ID NO: 15 comprises
the open reading frame according to SEQ ID NO: 4 and additional non-transiated 5
and 3’ flanking sequences. The present invention provides for the first time the
complete mRNA comprising SEQ D NO: 15, which codes for the carnitine fransporter
comprising the amino acid sequence SEQ 1D NO: 1. SEQ ID NO: 15 comprises the
open reading frame according to SEQ ID NO: 4 which codes for SEQ ID NO: 1, the 5'
flanking region comprising nucieotides 1 to 45 of SEQ ID NO: 15, and the 3’ flanking
region comprising nucleotides 1851 to 5175 of SEQ ID NO: 15.

Preferably, the carnitine transporter is encoded by a nucieic acid molecule which is
detectable by a skilled person who uses routine experiments to detect camnitine
transporters which are encoded by nucleic acid molecules comprising simitar

sequences to SEQ ID NO: 4, SEQ 1D NO: 5, SEQ D NQC: 8, SEQ D:NQ: ?onr SEQ_?D
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carnitine transporter of any embodiment of the present invention, if it

comprises a sequence having a detectable degree of sequence
wdwimesawvhich is readily appreciated by the skilled person, prgigeab ooss34

having a detectable degree of sequence 20 identity. Preferably, a nucleic

acid molecule is similar to a nucleic acid molecule coding for a carnitine

transporter of any embodiment of the {Avention if it codes for a protein

comprising an amino acid sequence having a detectable degree of

_.Sequence homology as readily appreciated by the skilled person,. °
NO: 1 rg%ﬁgﬁﬁmgvm& sSYSivaienargrier &t 8egadReDentiugieicthsid sequence

whichadarsitifiitenSpanten usable ipdbRiavntior r%?c%%%@@%cﬁ%ﬁlﬂ%nﬁesimilar to
SEQ ' e@gii'eg §nd sequence homologies between nucleic acid molecules can
etted

SiRFRRIY utiR Sl AR AHN R AR oh BT REQUBdYEN 15,

complementary base pairing is allowed under stringent or under
non-stringent conditions. 30 Preferably, a nucleic acid molecule is similar
Preferghly IARUEISiE ABIB DB §I0MS (o e eatitiagaeraatior s dotectable

by rowginbasipmithentbddnveatipnatiidlybrcizesko ARHaIe&GIds %’ag&i@’?n a known
compgisi B%Eﬁ?ég NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, or-'SEQJD N%: )
sequElIGR s BIgBNE308 B SamsiEedle Gotnadanintsamitnadansporer is

detectabhplementay sepodnuentsdmraher diidayinoiren o agmanidhgreof
or.toacomalementar %reﬁléje ce thereof comprising at least 18 :
t

COMPLILGRE Stided; préteraiBy At 1R T8 GBBHABS S pRiRIRIBR v f flaladsty a known
nucleicuatid dqaeirefeEatibrabdn Faringegooertditornsciin WeRLiMAMR sequence.

preferably stringent conditions are 5 used. The similarity of nucleic acid .

molecules coding for the amino acid sequences SEQ ID NO: 1, SEQ ID
PrefefdBly 2{t8EQrIINO transpSER IDaNCodOdbylelerovieed daiarsanaiagewhich is

i m.Preferahly, a nucleic acid. molecule coding for. a carnitine _ '

similalf ) 8 A S R R R I U MR TR SRRID N 1
SEQ by he: skieBpdastbh MAo 3ises for the detection the 5' flanking region of

SEQ ID NO: 15 or the 3' flanking region of SEQ ID NO: 15, preferably the

3' flanking region. Preferably a fragment of the 3' region of SEQ ID NO:
Prefersbly, @sedcipiefacid notenpiésingiatileaso Bnuabido ticés npotderablycating for a

camitfﬁé‘ﬂ%?sm(?%q Bﬁ%@@éﬂ{ WeS renaggbetqtr:l:?fgﬁliigﬁef{ rlf gévn‘l’bﬁ’ﬁgﬁéa

non-stringent conditions are 15 used, more preferably stringen
sequegreeURdNp e etenable deemipafivasiuesce homology which is readily
appreciated by the skilled person, preferably having a detectabie degree of sequence

identity. Preferably, a nucleic acid molecule is similar to a nucleic acid molecule coding

for a carnitine transporter of any embodiment of the invention if it codes for a protein
comprising an aminoc acid sequence having a detectable degree of sequence

“homology as readily appreciated by the skilled person, preferably having a detectable

degree of sequence identity, {o the carnitine transporter usabie in the invention.

Preferably, sequence identities and sequence homologies between nucieic acid

- molecules can be detecied without undue burden in hybridization experiments,

wherein compiementary base paining is aliowed under stringent or under non-stringent

conditions.

Preferably, a nucleic acid molecule is similar to a nucleic acid molecuie coding for a
carnitine transporter of an embodiment of the invention if it hybridizes to a nucleic acid

molecule comprising SEQ ID NO: 4, SEQ ID NO: 5, SEQ 1D NO: 8, ot SEQID NO: 8,
et ol ,.Mq;_f'",‘;"';_‘.;
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a hybridization assay or a PCR analysis, either of which bases on the
well-known concept of complementary base pairing. Non-stringent
woegnditionssand stringent conditions of hybridization are kKnownHGTIRP20€/008834

skilled person. Preferably, non-stringent conditions comprise 3x SSC, 0,5
% Sodium N-lauryl sarcosine and 60 C. Preferably, stringent conditions
comprise 1x SSC, 0,1 % Sodium dodecylsulfate (SDS) and 65 C.
Preferably 20x SSC comprises 3M NacCl, 0,3M tri-Sodium citrate, pH 7,0.

In-the . method of the invention of screening for a carnitine transporter

SEQ By L T G AT RIREE AN 68 Ao 3 Gt b bEHaPaRER © 2

fragmesrihresedfinrad giccongridrandathseguenve tizasudrtemppdferabieast 18

C rised.in a cellylar m ran referably.in inner mi ondrial .
nucte g B L o B R oS B N SR b A s,
Prefemtiier matusaliygeodicong e e edipid srafrecticade rabiy stangen8@onditions are

used. B R A R SR e Slnces
SEQ PrdiSkab|\SH@ lipidimethdBite EoMNpr sksoipfifsGolithiNg a thembedermined in an

analowgiii%h can comprise the carnitine transporter. Such lipids are known to
Rl person. Preferably the lipids can be used to form a liposome.

Preferably, the lipids are components of or are derived from a cellular

o ¢ _ e . L |
eroe i i RN AR RSB A5 DR P o am
embogﬁmemnefabmmm@qﬁ@miggimmmém@m pgmrne\mwgﬁﬁm@athe

detec S PRI 508 of sEQ D
NO: arpitfierabiysper fsupdraréedion. Tkieablompiagmeat oédis dheegon of SEQ

iD Ncﬁ’;@?{é%@_ S(ngf’evgmbwsf?;rﬁcﬁi% byffes danles nakanexRe IRty at least 25
g. rhe'lipi rane comp

Settin mem mprising the carnitine transporter - _
nucleotineriqusiorefiinblicast $oonciprlise eciteferabibraiestringent conditions are
used Ilfr?%sgl;gl‘@gaﬁ?yu ‘«Q&f@éﬂ!@@ﬂ&iﬂ@ﬂ@?@@é&%ﬁeﬁam hAViRAL8Ihn involves

he methods of forming a reconstituted cellular membrané are known to
a hybwidizadinrugssper @ PCR analysis, either of which bases on the well-known

concept of complementary base pairing.

Non-stringent conditions and stringent conditions of hybridization are known to the
skilled person. Preferably, non-stringent conditions comprise 3x SSC, 0,5 % Sodium
N-laury! sarcosine and 60 °C. Preferably, stringent conditions comprise 1x SSC, 0,1%

" Sodium dodecyisulfate (SDS) and 65 °C. Preferably 20x SS8C comprises 3M NaCl,

0,3M {ri-Sodium citrate, pH 7.0.

In the method of the invention of screening for a carnitine fransporter agonist or
antagonist which involves providing a carnitine transporter comprié.ed in a lipid
mémbra’ne, the carnitine fransporter is preferably comprised in a ceflular membrane,
preferably in an inner mitochondrial membrane or in a plasma membrane. Suitable
membrane lipids are either naturally occurring membrane lipids of cellular membranes,
and/or membrane-forming lipids which are not known in nature but which are known to

the chemist.

.
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Preferably the carnitine transporter is comprised in a lipid vesicle

membrane. 20 Preferably a lipid vesicle comprises a liposome or a closed
wgeeansiitied cellular membrane. The liposome or the reconspfeeh 003/008834

cellular membrane is formed by any suitable method. Preferably, the

liposome or reconstituted membrane vesicle is formed by exposing a

mixture comprising at least one type df‘membrane lipid and the carnitine

transporter to ultrasonic waves or by leading the mixture through a*

small-diameter 25 outlet, in particular a syringe, into a buffer solution.
Pfefefﬂrpéﬁér J}R%W&BH&%&@&%@FF&%&H&W@ mémbgare], which can

comppisavitingahesinasniing eansp et RgisRssAlING e, R&%@%ﬁﬂ% 1%
PreferDé mgpthie o&enlng and resealing of the cell comg)onents of the cytoplasm
R PR TR r B8 Re eI EdARy AR PR I iBtaki. pheshpads are
componshis aecarniiinG oA iisniancReelaiey BElRR 4 hiag s !
or be a so- 30 calle memqk%@%e host. WO 2006/018259
[

memiSETEb 200k RTER SR8 BEPSiRbBERIRAR hdeaipitiseare identical or

have tramsjlartehenticaipticedurctae pasmar iembieacrREaeshetlhng are capable of
Pref the test ¢ resses a nucleic acid molecule coding for a

. rabl Il ex
forming, & G NURKHRieh HPAEH) BN S i ARl £nsRme in an
aquequefmadilyra. mammalian, preferably a mouse or rat carnitine transporter,
preferably a 5 human carnitine transporter, preferably a kidney or _
intestinal carnitine transporter, preferably a human, mouse, or rat kidney

Preferabitytetbtinbp chmitnbraaa sporprisiRtptaabbritiirie stoaiberiessadtes two

clei id molecule coding.for, rnitine, transporter comprising the
volum S A o iR SupTs e r ks
of an SEEIDWOatlkttheg rat protein AAW07635 (rB21a), available under the

accession number AJ276207, the protein AAG64193 disclosed in Chi
1287170, or the protein AAW73376, namely human HPDDV78 disclosed

The Eim%m@(ﬂe pmfmﬂﬁlygl’n.beteatrﬁﬁkheﬁmawarrnmiqiﬁi@@@m@ww@fa
SR B0 B R ST B i

deriveriifaraBlyiving esdt déteoxetbestssod fuchdigazitenwisttiltedorepiisinghembrane
are krém fal%%kﬁig?ﬁ%l%}#O: 5, SEQ ID NO: 8, SEQ ID NO: 9, or SEQ ID
NO y

. 15, prefera D NO: 4, SEQ ID NO: 9 or SEQ ID NO: 15,
preferably SEQ ID NO: 4 or SEQ ID NO: 15. Preferably, the test cell

PrefeGRPIRCEARNAL IR SMSRIF @C&QMB}%&% PhsHesicle membrane.
Preferably a lipid vesicle comprises a liposome or a closed reconstituted celiular
membrane. The liposome or the reconstituted cellular membrane is formed by any

suitable method. Preferably, the fiposome or reconstituted membrane vesicle is formed

by exposing a mixture comprising at ieast one type of membrane lipid and the carnitine

transporter to ultrasonic waves or by feading the mixture through a smali-diameter
outlet, in particuiar a syringe, into a buffer solution. Preferably, the reconstituted cell is
made by opening a living cell, providing the carnitine transporter and resealing the
plasma membrane. During the opening and resealing of the cell components of the
cytopiasm may or may not be lost, and consequently the reconstifuted plasma
membrane compriising the carnitine fransporter may‘ belong fo a living cell or be & so-

called membrane ghost.




10

15

20

25

30

linked to a transcriptional activator sequence, preferably SEQ ID NO: 4,

SEQ ID NO: 9, 20 or SEQ ID NO: 15, preferably SEQ ID NO: 4 or SEQ ID
wWONDOGS $58rably linked to a transcriptional activator sequencd CT/EP2005/008834

Preferably, the test cell comprises a translatable RNA molecule

comprising a sequence corresponding;to SEQ ID NO: 4, SEQ ID NO: 9,

or SEQ ID NO: 15, preferably SEQ ID NO: 4 or SEQ ID NO: 15.

Preferably, the test cell comprises a microinjected cRNA molecule

In a FRRBISNGARRIRRE AR KT RRRIGASIBRE R D MBrge FRAHP NRrfa

or SEQ ID NO: 15, preferably SEQ ID NO: 4 or SEQ . ‘
memprang 19 e el fuplasalristedashefirRxRiasRAtcaavalsittacid mplecule

codindd8ma ﬁﬁmg@ﬂﬁngﬁ%%é@,bﬁe@%ﬁwiﬁ%ﬁﬁlﬁﬁgﬂ% LIRS Ransporter,

sSubstrate selected from 30 camitine, noradrenaline,

prefefabifomai)ipaiamiarsieraiing AHRS SerdicranniinsskanennEshpreferably a
humdREBRRIR REAEIBRY:, hefaumiipe KanspaeiiaosrarshadidstaS orter,

into the test cell. Preferably, the test cell is a bacterial or a eukaryotic cell,
prefefiabby fclidPaWO0s66 AL BB SAABEY APDIRTIR eanHing deansparter.

Preferably, the test cell belongs to a primary cell line or to a permanent
cell line. Preferably, the test cell is a_Xenopus laevis oocyte. Preferably,

Prefatrblidhspiest aell RBHRTEEE SHPIREC AP RIARFUIRNR U5 frshGashidne

trans{RONS G O droTER G BIRIEIBNGEQ IO M 2, SEQ
EQ ID NO: 15. 5 Preferably, a detectable substrate for the carnitine
1D NG U N e S DML S0 A2 bV RIS uncer the

acceSSISSiNmMIBSIAR I T8edestiselbrBrefsrablizohe 9daiRRiRI¥EBIDEIRIERE7 170, or the

allows for the.quantification of s nts of the det e stra
proteyfu A4 TR TR R G LE AR o UF Ao ErRigrebly the
test lpesgrakefdenitermpeundsdppareEar NgorisSRCuNDa2, SEQ ID

NO: §ochiEh WAl TR S ALy o GarTrin A NP ererably SEQ

1D NeLrospaiwigbyambiasecll pxpicsesaorsieparibrmestuianeomprising SEQ
o NS B R AR IR e AR o Epad RGeS AP eeray
SEQ ID NO: 4, SEQ ID NO: 9 or SEQ ID NO: 15, preferably SEQ 1D NO. 4 or SEQ.ID
NQO: 15. Preferably, the test celi comprises‘ any of said nucleic acid moiecuies operably
linked to a transcriptional activator sequence, preferably SEQ 1D NO: 4, SEQ ID NO: g,
or SEQ ID NO: 15, preferably SEQ 1D NO: 4 or SEQ 1D NO: 15 operably linked toa

transcriptional activator sequence. Preferably, the test cell comprises a translatable

RNA molecule comprising a sequence corresponding to SEQ 1D NO: 4, SEQ 1D NO: 9,

or SEQ 1D NO: 15, preferably SEQ ID NO: 4 or SEQ 1D NO: 15. Preferably, the test
cell comprises a microinjected cRNA molecule comprising a sequence corresponding
to SEQ ID NO: 4, SEQ 1D NO: 9 or SEQ 1D NO: 15, preferably SEQ ID NO: 4 or SEQ

1D NG: 15

Preferably, the test cell comprises a functional carnitine fransporter in its plasma
membrane. Preferably, the carnitine transporier transports a substrate selected from
carnitine, noradrenaline, methylphenylpyridinium, creatine, and/or serotonin across the )

plasma membrane. Preferably, the carnitine fransporter transports the substrate into

- Fh



10

15

20

25

30

Preferably, the detectable carnitine transporter substrate is a radioactively
labeled substrate, a streptavidin-labeled or biotinylated substrate, or a
woYhsikalgdgacting with 20 an antibody. Preferably, the test c S5/008834

screened for having an agonist or an antagonist activity on the carnitine

transporter are provided in the form of a chemical compound library.

According to the invention, the term "dfemical compound library" refers to

a 25 plurality of chemical compounds that have been assembled from any

of uétpsle sources, including chemically synthesized molecules and '
yeast r?;?[‘Er I %Y%WYS,tB?tW %%N/g@%@@%é%@rm@wmwmmm shemisiyent cell
line. Reslenigiesitiereieraldy ithe XeaibpdLi4Re; ' ing fot.a

, carnié{ge?trans orter agonist 30 gr antagggc})ér’lr?gt8 %ygtﬁnejgg,s;@{’e%?a%@nﬁ%s

laevis QO0UIF GATIPUSEHALISRRHE RN ASTBRS E8ns SEOTIE MEYOS/EBRID NO: 5 or
SEQ (BNCetongrpfefanigaETbIiNentobiEHnVantin reters to a kit for

carrying out the method of the invention of screening for a carnitine
transporter agonist or antagonist comprising a lipid membrane, which

Preferairiyprisestactaniiivansaapdtethanshm HaleHahln SHRFYRIRINN Blaterably the
rlnitin trans oI'ter. The kit of the invention preferably 5 allows the
detecgagi ﬁ% Ifé)

Eeriing brte 21K JEUAGEEEH R HAYESH: B trrbreds Ristesabhashn
detectadnticsldrsinaac htoneaioratwp quasificansPaFieraia S SRENEINRe detectable

. transparter provided in,the kit of the invention is a human, mouse, or rat
SUbStrgg?m m‘gt'?rga%ggﬁgwg?é%(#(dﬂﬂ#ﬁZQ%rtﬁﬁﬁw‘éeﬁansporter comprises the

10 amino acid sequence SEQ ID NO: 1, SEQ ID NO: 2, SEQ'ID NO: 3,

SEQ ID NO: 10, the rat protein AAW07635 (rB21a), available under the .
The meod iR Ty aBhd R SR R Rt SRl i SGaR GRAtagonist
activity 26 2l E8ritinkeanspnriaAERIZ6 M aoralyrideenar ARV FS dirserRdf
detecggb P %ﬁ%%g%prgfgﬁabh( SE IB % 1 SE%ID.NO: 2, Smé/ ID NO: 3, _é

or %Eg NO: 10, pré errggﬁgg égl WB? £ EiPe fisireaoer g5ross a lipid
memmmfera’etbhyﬁm ?HD Aosk Qt;ﬂﬁ&mia} yert gm?giﬁ&aaringgé)ﬁﬁn,iﬁa@@gmﬁme

clei isin : ) 1D NO: 5,

amou gl R A N G BB AR R B e e p e e
activity Bf dhe garniticleitrarigpodeing for at least one of said proteins.

Preferably, the lipid membrane separates two volumes of an experimental

setting, in particular two buffer tanks, or is closed to form a lipid vesicle,
Preferably, the detectable carnitine transporter substrate is a radioactively labeled

substrate, a streptavidin-labeled or biotinylated substrate, or a substrate reacting with

an anttbody.

Preferably, the test compounds screened for having an agonist or an antagonist
activity on the carnitine transporter are provided in the form of a chemical compound
library. According to the invention, the term “chemical compound library” refers to a
plurality of chemical compounds that have been assembled from any of multiple
sources, including chemically synthesized molecules and natural products, or that

have been generated by combinatorial chemistry techniques.

Preferably, the method of the invention for screening for a carnitine transporter agonist

or antagonist is automated, preferably it is carried out in a robotics system.
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20 or to form the plasma membrane of a living or a reconstituted cell.
Preferably, the carnitine transporter is comprised in a lipid vesicle
womssehsre Preferably, the carnitine transporter is comprised dr4EP2005/608834
plasma membrane of a test cell. Preferably, the kit of the invention
comprises a detectable substrate for thg carnitine 25 transporter, in
particular a radioactive, streptavidin-labeled or biotinylated substrate, or a
substrate detectable with an antibody. Preferably, the kit comprises an
A secBRHDSbFRAGUNa NI RG SHPRIEA IR Bt a ke 0 6.S t?(?tt'%}ec'g‘rﬁ% U0 the
noradrenaline, methylphenylpyridinium, creatine, and/or serotoni.
methastefthg invabtimetratsasningitine. comitiast@enppaiies agoinist or antagonist
compREaT§H I&V@Wﬂ%&*ﬂsr@f%ﬁﬁﬁ%&ﬁpﬁl&%ﬁ %%mﬂﬁﬁs%.%%sp@ﬂée%%aé

antibody, antiserum, in particular polyvalent antiserum, antiserum fraction,

detecigiperpabairaiedorbs aamitine begs 2 ries. did biyof fherenention preferably
aliowd SREMBBRAMN P KIS eERNHEBARN L EaRIDRSN IR ugﬁ%%%egnqﬂm%unds, in

_ reactivity with its antigen indicated herein. Preferably, th
partic{ak ifigncbsipRBESUANpAMHIENERY or feature of the method 5 of the
invention for screening of a carnitine transporter agonist or antagonist. A
third preferred embodiment of the invention refers to a method for the

Preferabhufarariins{Ensaorket RIPHidekiinskisiod higrmventiondpdrarman,
mousHeAeIpNCYaMARIBIR A8 pBYeth o IeemBtse tHE . SRRME it IS REN N Altises the

agonist of a carnitine transporter 10 using the method of the invention of

- aminaacid RGYENSR 2R Hanihgdhie 1 NQarithE RdfsMSed, B5Q 1D NO: 10,

the raPinatiing Asuflicient araoual chlhaAeRNIRIdaRtE ) feaasisindifiBer AJ276207,
the prago_nlst with one or mare pharmaceutlcalle acceptable carriers or_auxiliary

| |
AOEEAEIS HiReIRE A WL ol 1L b e PRAISIRLAVEGrH O, namely
humaR eiPgamgns farfkie derpiment 88 12 sarnitsfHaNg SFer e itencySEtheD NO: 2,

kidney or intestinal carnitine transporter. Preferably. the methaod refers to

SEQ (RN R e MG anRIRREr e SERt o OF L N0,
prefedgfigierg. 29 Reefarabigfdhiopethedoisitnto tianshandariwecelard by a nucleic

., _medicgment for the treatment g_e)_a d%i i f.carni radrenalj ‘
acid RS ARV S rEAG: dn A Vet 1 hCb i reriratigR 1 NO:
15, pléerabip@befers MOhe mam@dhind Of 4 Snedibgraemicieic acid coding for at least
one of said proteins. Preferably, the lipid membrane separates two volumes of an
experimental setting, in particular two buffer fanks, or is closed to form a lipi_d vesicle,
or to form the plasma membrane of a living or a reconstituted cell. Preferably, the
carnifine transporter is comprised in a lipid vesicle membrane. Preferably, the camitine

transporter is comprised in the plasma membrane of a test cell.

Preferably, the kit of the invention comprises a detectébla substrate for the camiﬁne
transporter, in particular a radicactive, streptavidin-labeied or biotinylated substrate, or
a subsfrate detectable with an antibody. Preferably, the kit comprises an antibody
reacting with the substrate. Preferably, the substrate is carnitine, noradrenaline,
methyiphenylpyridinium, creatiné, and/or serotonin. Preferably, the substraie IS
camnitine.

In any embodiment of the present invention, the expression “antibody” comprises any

monoclonal antibody, antiserum, in pariicular polyvalent antiserum, antiserum fraction,
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for the treatment of any deficiency of a substrate transported by a human
or animal carnitine transporter of the invention comprising the amino acid
EQ ID NO: 25 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ_ID NO;
W(}g%?@eg iiga%t%rotein AAWO07635 (rB21a), available under the ac%555|gﬁﬂe°/008834
number AJ276207, the protein AAG64193 disclosed in CN 1287170, or
the protein AAW73376, namely humalYHPDDV78 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 :
ant'bol‘#)/ri@g'I‘%F‘Erﬁ@éﬁ@t!)W%\t?icpﬁ%}&@ﬁ@&?ﬁef&ﬁb%&fﬁeﬂsiﬁ@%@tmompﬁsiﬂg
the reD@ivily SR 18 MRgBn SRR HLNPPREQ ID NO: 15, preferably SEQ ID
NO: 4 or SEQ ID NO: 15, or by a nucleic acid coding for at least one of
said proteins. Preferably, the method refers to the manufacture of a WO

Preferif}p/ ASRROPHRE MVEARSOSBRMisE medicameonier WerERIRRITAE method

any deficiency of a substrate transported by any carnitine transporter
of the jayRIY s iRTiarEeiaSiP SHIERE tRHReRdRTiReetiahepSERJONIRE

invention, which is detectable as disclosed herein or which is detectable

. by the skilled person basing on the djsclosure herein without undue
A third G5B eHER SMRPIRCE e ABNPAHO L EFEES JF AERRIAB A% manufacture

of a mBvRNieRef BerERNiNGinTentamiticeriansnerepagerigeRiRiscysate e the

step of identifying an agonist of,a carnitine transportey of the method of .
meth QR pIBHAES IR L L AL AR ARl A CARR R BTaorter
using CRENTHREsansvEandefittancf stteleriing frethndifprrise onamifagitis of a

medicament, a s#gicient mount of the ? '

] onist_js preferably a '
camitiye, UARGRBAIE) ReBOY LIS e SIS Ut e Gk B i)
formuddingrthef sgunistiade ohadonmairatsioithesoriashtta mectpRable rednlyietheor
..a therapeutically effective amount is therapeutically sufficient for the
a“”“%a?r‘ﬁ%%?&c 8515 carnitine transporter deficiency caused by a decreased

amount of a functional carnitine transporter in a patient, or caused by a
variant of a_carnitine transpgrter_havi ecrea ity J ti ,
eroe i L S R R AR SO B e o
a carnitihdepensb @8upiaficiarcictf Hiddcuneynetudingithal asivifinef ransporter.
Prefetrg I@?%@%‘e%ﬁ%“r@?e%apos B anufacture of a medicament for the treatment of

systemic carnitine deficiency.

Preferably, the method refers to the manufacture of a medicament for the treatment of

a deficiency of carnitine, noradrenaline, methylphenylpyridinium, creatine, ahdlor‘

" serotonin fransport. Preferably, the method refers to the manufacture of a medicament

for the treatment of any deficiency of a substrate transported by a human or animal
carnitine transporter of the invention comprising the amino acid sequence SEQ ID NO:
1, SEQ D NO: 2, SEQ ID NO: 3, SEQ 1D NO: 10, the rat protein AAWO7635 (r82ia),
available under the accession number AJ276207, the protein AAGE4183 disclosed in
CN 1287170, or the protein AAW73376, namely human HPDDV78 disclosed in EP
881290, preferably SEQ 1D NO: 1, SEQ 1D NO: 2, SEQ ID NQ: 3, or SEQ ID NO: 10,
preferably SEQ ID NO: 1 or SEQ ID NO: 10, preferably SEQ 1D NO: 1 or encoded by a
nucleic acid molecule comprising SEQ 1D NO: 4, SEQ ID NO: 5, SEQ ID NO: 9, SEQ
1D NO: 15, preferably SEQ ID NO: 4 or SEQ 1D NO: 15, or by a nucleic acid coding for

at least one of said proteins. Preferably, the method refers to the ma_r_jgj{@

cture of a

ey
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agonist, the dosage form, the age, body weight-and sex of the patient, the

duration of the treatment and like factors well known in the medical arts.
woBwtarals theunit dose is therapeutically sufficient for the tre2EmERRAHS #8334

adult, a child, a small child, a new born, or for the treatment of an unborn

child during pregnancy. 25 The total daily dose of the carnitine transporter

agonist of the invention administered 0 a human or other mammal in

single or in divided doses can be in amounts, for example, from about

. 0.01 to.abaut 50 ma/kq body weight or more preferaply. from aboyt Q.1 to
mediog B e A e B B bl e St Gy
carnitiBe Gavspuster kabing liptasiter edfiteoralke sqrtrendeaifjodbsecdmitine tednsporter

treatment regimens a in the present invention compris
of the LSRR ATGD B S el o Ao T oag L MEUE o Gigstapte by the
skiltedhpets of hadingeatnibatdisoipabozhedamguihadndur 1900 expefithental burden.

carnitine transporter agonist of the present invention per day in single or

multiple doses. Preferably, a combination of more than one carnitine
Prefertabhsponeaspretstiithesadioethel iemmvehiitrebstheenadidoma iz Sitine

refer . [ e i I \i rpitine. .Preferably,..

s e P AN SR B P £ e
transportee efdiwimeathied chithitinyeniicp deecihe caansfitisiurealanitedicament for the -
treatnf SRR ARNUSHSARG Bl dose medicament, 10 For the

production of the medicament the carnitine transporter agonist of the

present invention is preferably formulated with one or more

in tnewﬂéf. ?d#ﬁ?@é')‘;%‘%ﬁ%‘&ﬁl% O eSS ARK A6 BRSINCE o bRthe agonist
p uffe I

ysiologica r solution, e.g. sodium chloride solution, demineralized ™
is preferably stdbpicrpsubicaihasiretivasaroprik psstembipitotseribrishsnlly effective

amouRP B it N0 QA R RIS PSP BRI SHRL AT RN SE RS ABIA SRS,

.such as EDTA, gel formulations, such as white vaseline, low-viscosity

theraprutitillygifpctiyemmavnt i tbedapentinaliv s wheciend Wribminpsatan.of a
carnitﬁ%itﬁlg}%%&é?rmwwgu@ﬁ?@ RIBcHSIBEIERIRHALAS f@hctional carnitine

example, Triton X-100 or sodium déoxycholate, but also polyols, such as,

transperiesampleaionie O Ras by R YPEeGhBE A EAYING KARRRATIRSNAVING a
decre%’é@@%laiﬁﬂqﬁ%?ﬁﬁmose’ zwitterionic compounds, such as, for

example, amino acids such as glycineor in particular taurine

The specific therapeutically effective dose level for any padicular patient will depend

“upon a variety of factors including the activity of the identified carnitine fransporter

agonist, the dosage form, the age, body weight and sexof the patient, the duration of

“the treatment and fike factors well known in the medical arts. Preferably, the unit dose

is therapeutically sufficient for the treatment of an adult, a child, a smali child, a new

born, or for the treatment of an unborn child during pregnancy.

The total daily dose of the carnitine transporter agonist of the invention administered to
a human or other mammal in single or in divided daées can be in amounts, for
example, from about 0.01 to about 50 mg/kg body weight or more preferably from
about 0.1 to about 25 mg/kg body weight. Single dose compositions may contain such
amounts or submultipies thereof to make up the daily dose. in general, freatment

regimens according to the present invention comprise administration fo a patient in
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- or betaine and/or a protein, such as, for example, bovine or human serum
albumin. Detergents, polyols and/or zwitterionic compounds are

wadigferads25 The physiological buffer solution preferably has gl Pio0s/m08834
approx. 6.0-8.0, especially a pH of approx. 6.8-7.8, in particular a pH of

approx. 7.4, and/or an osmolarity of arlﬁgrox. 200-400 milliosmol/liter,
preferably of approx. 290-310 milliosrhol/liter. The pH of the
pharmaceutical composition is in general adjusted using a suitable‘organic
0 inori;g?nic buffgr such as, for example, preferably using a phosphate

need Bl s BIREPSEUNARIHI O Bt RRAHGHIO® M piilpEshiifle transporter

agonigi4{2Heydroxgethylpinesaziae ) eibanasHipBaGRDIOTIMQRS buffer
(3-morpholino- 1-propanesulphonic acid). The choice of the respective
buffer in generatdepends on WO 2006/018259 PCTIEP2005/008834 22

Preferdtdyesitedbitteionaléritpretrespbate durfetine st dor S38R% [¥ed for the

injecti d infusion solutiqns. T rmaceutical composition can be
man G I B onil AR Y g PSP A R A Raggein acton
carmtlftﬂrn%l'ffamm]?" floe amclnptiﬁotwal&tﬁntéhmﬁﬁﬁ%éiyméet@;?ﬁf%s@@fn%%%%nt is
" nes..for example the.nose or the oral cayity, in the form of
adjust I U B GRS S Faliapy s anrd e SR caitnmtrarsporter
agonigjeismpitted imthia tmit ploammedidivakedmpositions according to the
invention. It is further possible to administer the pharmaceutical

composition topically and locally, if 10 appropriate, in the form of liposome
For theqmslendiorrof thermedicdment thmeatniting drampedauidynneantel resent

X t%%%?f i TTS), which makes possible a
e R R I R b R R ecsemsae
additivasoirarexiinansylbsteorees PsOWMAs3oBYAINER B 16F36 UGB 880 I3Hum.
hiorid® 95i6E, QS& I3l Iniest Lt are in.general used if onl

f; B relativell)c/) smﬂm%%rit%@ﬁa%%ﬁﬁtgﬁ gg%&s;nséjr?st}oansﬁ %P%e)?a%%ﬁferb i1 i
inhibitessalpsafeabiy, apeotinie admimsterprbio duidbodyepstation solvtiqueaing

' I if nt of a,solution. or suspension, for .
soond SERSE SO RN SR AR B0 oy orr
and/oniyeirovvigsioatsotigipendinly enféve militittd adraiattnatistered in the case

of injection '
Suitable further additives are, for example, detergents, such as, for exampie,.Triton'
X-100 or sodium deoxycholate, but also polyols, such as, for exampie, polyethyiené
glycol or glycerol, sugars, such as, for example, sucrose or glucose, zwitterionic
compounds, such as, for example, amino acids such as glycine or in particular taurine
of betaine and/or a protein, such as, for example, bovine or human serum albumin,

Detergents, polyols and/or zwitterionic compounds are preferred.

The physiological buffer solution preferably has a pH of approx. 6.0-8.0, especialiy a

pH of approx. 6.8-7.8, in particular a pH of approx. 7.4, and/or an osmolarity of approx.
200-400 milliosmol/iiter, preferab'iy of approx. 290-310 milliosmol/liter. The pH of the
pharmaceutical composition is in general adjusted using a suitable organic or inorganic -
buffer, such as, for example, preferably usihg & phosphate buffer, tris buffer
{tris(hydroxymethyljaminomethane), HEPES buffer
([4—(2-hydroxyethyt)piperazino]ethaneéu!phonic acid) or MOPS buffer (3-morpholino-

1-propanesulphonic acid). The choice of the respective buffer in generaidepénds on

T
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solutions, small differences from the pH and from the osmotic pressure of
the blood or the tissue fluid in the injection do not make themselves
wonmiisaabiscor only make themselves noticeable to an insignifiE&TEREH/V03834
with respect to pain sensation. Dilution of the formulation according to the
invention before use is therefore in ggperal not 25 necessary. In the case
of the administration of relatively large amounts, however, the formulation
according to the invention should be diluted briefly before administration to
the deSHER aafaianbibahaPabigsistrpbutidmatelyitsbleniorsakatiopiés titafection and
An example of an isotonic solution is a 0.9% strength sodium chloride
infusiofhRAIBHONF the case of infusion, the dilution can be carried out, for

example, using sterile water while the 30 administration can be carried '

out for example, via a S0 called 1
The plpgs @X%@gg’ ggqh 2 phar%smi'nvg%ﬁ%owg entloBal manner, .g.

Maceutical compaosition can

by me%@b@@d@é@gerﬁrﬂ&zaummt  fpoexaiealie viajieds wpterswegirky means of
administration. Parental administzation. inc c
the mwgm%g&gnﬁr ol emple Int{f?é?\ nelydes. sy c‘:%lg OSthe form of

ravenous or mtrapenton

disposiginustatiantédl nadietiths, shinjjentizanslsd iileeiapmdoisienmar gels which

contaﬁgﬁoms?ﬂgq%é: ﬁ?gme HRnspoILe t%\‘&ﬂi f‘o'%@m\?@ﬂﬁéﬁ'@umnﬁe;

creenlng or an dgonist or antagonlst ofa
possilsierfitiagriianseo ez fitaArecetitivalicnewesitioninpivedy madriosatisnit

approéeﬁfl%%:? 35\%?”‘0(1 o idl%goﬂ%sc%c Qé“%gﬂ%%:t@rf?@c IGleREY dneEan be

n a’human pat refera ly, the method comprises
camed&i&ﬂblﬁ mgalns afm rarsideaaal ﬁhté’@émsﬁ@)@ esiesmplibng Whichimakes

| possaligd enc %&@%%3% § Rt ND B QitBrNOr TS are

available under the accession

knowﬂumwatﬁp@emeaozﬂwe%@%m@%Elgcea%éiaﬁemnFeleiz%‘?/f?é ot or EP

52&3%%% I‘eln AAW73376, namely human HPDDV78 disclosed in EP
08 preferably comprising SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID
- NO: 3, or SEQ ID NO: 10, preferably SEQ ID NO: | or SEQ ID NO: 10,

injectﬁ refgachnup?éﬁsE 8%3&\5%&9:{!’ GeliRpHSaRMBIsRRIRINeAAIaImBimanBial oplution or
suspension, for example about 1 to about 20 mi, are to be administered to the body.
infusion so\utlons are in general used if a larger amount of a solution or suspenswn
for example one or more litres, are to be admmtstered Smce in contrast to the
infusion solution, only a few millilitres are admimstered in the case of injection
solutions, small d:fferences from the pH and from the osmotic pressure of the blood or
the tissue fluid in the m;ectton do not make themseives noticeable or only make
themselves noticeable to an :nsngmﬁcant extent with reSpect to pain sensation. Ditution
of the formulation accordmg to the invention before use is therefore in general not
necessary. In the case of the administration of re!atwe!y large amounts, however, the
formulation according to the invention should be diluted briefly before administration to
such an extent that an at least approxzmateiy isotonic solution is obtained. An example
of an lsotomc solution is a 0. 9% strength sodium chionde solution. In the case of
infusion, the dilution can be carried out, for example, using sterile water while the

administration can be carried out, for example, via a so-called bypass.
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Preferably, an antibody reacting with the carnitine transporter is used in
the method of diagnosis. Preferably, an antibody of the invention. is used.
W&f@fgf(ﬁgggthe absence or the presence of a protein reacting yitRthe < nices

antibody is determined and is indicative of the absence or the presence o?
the carnitine transporter in the tissue sample. 25 In a preferred
embodiment, an antibody reacting wit#& variant of the carnitine
transporter associated with the camitine transporter deficiency is used.

The F{Eﬁﬁ dia ostl method of the invention, wherein the amount of a carnitine

‘5’? C\?&ﬁ%ﬂ?“fﬁ@r@%f‘@ﬁéf@ﬁﬁﬁ%@i%@ﬁj@rﬂmﬂtllvad;af imzoteds
parerteialnmghelogigat e hagh e beaih ALYl oS AURLABI I e
0

sub ?e future,.wherein an antibady is used for determining the amoun
%ﬁf‘&é’ﬁ‘W@éé@@ﬁ%ﬁg@@ﬁﬁ@y@ow@mmwfmmmmea
administestion. refers to the use of an ELISA assay known in the art for
determining the absence or presence of the carnitine transporter or its
variant in the tissue sample. Preferably, the ELISA assays is used to

in aduﬁe‘tmmmim:ﬁmms@mems ) heorasritiagd BRERAIIREAD 4PS USSHRine
trans ?D in rd fron} éhepgatlent as compared 5 to a healthy individua

Epr ra‘% iR ‘H§'E&9cﬁ%%§éem%?\/%§?@rmﬁaﬁ@'\s0f<ﬁ§mww for an
agonrﬁtmaﬁrrﬁdgmam dfeammitivanchinspdaition the size of the carnitine

transporter or its variant in the tissue sample can be determined. In a
. preferred embodiment, the method of diagnosis is an in vitro diagnostic

A fcurtiemeébtlfedmm&%um&?eamtlsau@@mmaamhﬁ&?mnosas ofa
ro nimal or numa ent prior the method o

camni R AT, e P bt AU B EREr Raipaih eferably
the metrmagcmpnaeeldehaammmumtamtbm&ﬁm vhenaiea BRI RRNBIRrBising

[ f anan man p he method of
the o T R e TR N custeb M NEne el NO:
10, therrﬁtlmﬁmmm&@(@ﬂﬁhpm@aﬁeﬂlembddHmm&mlﬁﬁammer

d SE

AT e L R SRS P SEEER R
nameummmgz&mwp@mmam &&ﬁ%@@w@mfeesbivmmpbemg SEQ {D NO:
1, SEQJAWW@Qt%QF?N@A? %4@%&'?5'%50' W) pre é:8a7b 7%!.9‘5”1‘5 R‘r8te or SEQ

73376,
1D NO: 10, preferably SEQ 1D NO: 1, in a tissue sampie obtained from the animal or

human patient.

Preferably, an antibody reacting with the camitine transporter is used in the method of
diagnosis. Preferably, an antibody of the invention is used. Preferably, the absence or

the presence of a proteiri reacting with the antibody is determined and is indicative of

the absence or the presence of the carnitine transporier in the tissue sample.

in a preferred embodiment, an antibody reacting with a variant of the carnitine
transporter associated with the camitine transporter deficiency is used. The diagnostic
method of the invention, wherein the amount of a carnitine transporter or a variant
thereof is determined using an antibody, involves any immunological method of the art
or which will become available in the fuiure, wherein an antibody is used for

determining the amount of its antigen.
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namely human HPDDV78 disclosed in EP 881290, preferably SEQ ID NO:

1 or SEQ ID NO: 10, preferably SEQ ID NO: 1, or a fragment thereof for
WOtRRSeHdPfacture of an antibody reacting with a carnitine trandifoftEF2005/005834

comprising the amino acid sequence 25 SEQ ID NO: 1, SEQ ID NO: 2,

SEQ ID NO: 3, SEQ ID NO: 10, the r%protein AAWO07635 (rB21a),

available under the accession number AJ276207, the protein AAG64193

disclosed in CN 1287170, or the protein AAW73376, namely human

ot P SR R LT G B G
deterrgiifingibarabspope ospesaisaed rrraredinginmrapspener deficiaiant in the
tissuei§&§%.W%%}Q949,1§%5éﬁ§l/§gs%gg5){/9%§%02§e¥@ﬁﬂmﬁf@%ﬁﬁ9 amount

an antibody of the invention refers to ‘any method for the manufacture o
of the &AMl HAWFRANRY HyAhadissHarkaare v ahiniredifFoacirepatisinise dompared

fo a h&MIYIHENIEMPRaLHIG ehanRpiiiRdy etdhe éawset&%brsfisrﬁ%e{%n analysis

meaning of the expression "antibody" mentioned herein. 5 Pr Y,

knowry kit 8fla WhRTRINC R ASHRMRY 24 dBiakd Mt sirrinb berersniim

transpMAPEPAS I ABHPgRMBatiaRldSHRs Ot AR R aRwARlNEL! the antibody.
A variant of a carnitine transporter associated with a carnitine deficiency
is preferably a carnitine transporter comprised in a tissue sample of an

In a pRIEARZOERISGRIARMOTR BRI AR A SHEaUN TR RFaBESs tic method
quﬁmencel/é referably systemic carnitine deficiency. The variant of the

which g @it RSLpioEe [SEHaamp'e MPrRdphReresakiainsg &ashathanimal or
humakiBRa¥Os s HRIABE. 4F Sisirpistearthemegitent of the

invention refers to a method of determining a 15 variant of a carnitine
transporter associated with a carnitine transporter deficiency, wherein the

In a fURAHIOS eRMBHSEMNRIFIRIE ahdahaaiedningmanidicinagidseyagertional
coding for a variant of SEQ ID NO: 1, SE E;D NO: 2,0r S

1 \ g EQ D NO: 3, .
initial 818, NRESIN D IFRYRE FTRE 1 RARFIPBSITRELAR FaitarkelcmaR fatient

PrefeHI9SHRMLINGE 0P diaghda% Jatripieis AAGEE I Rdissioasddn BNxecuted
... 1287170, or the protein AAW73376, 20 namely human HPDDV78
within e 58I ah ¥ 88 BHBAERNF RAPBEQ 1D NO: 1 or SEQ ID NO: 10,

preferably SEQ ID NO: 1 associated with said carnitine transporter
A fifth preferred embaodiment of the invention refers to the 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, the rat protein AAWO07635 (rB21a), available under the accession number |

 AJ276207, the protein AAGB4193 disclosed in CN 1287170, or the protein AAW73376,

namely human HPDDV78 disclosed in EP 881290, preferably SEQ ID NO: 1 or SEQ
iD NO: 10, preferably SEQ 1D NO: 1, or a fragment thereof for the manufacture of an
antibody reacting with a carnitine transporter comprising the amino acid sequence
SEQ ID NO: 1, SEQ ID NO: 2, SEQ {D NO: 3, SEQ ID NO: 10, the rat protein
AAWOT635 (rB21a), available under the accession number AJ276207, the protein
AAGBE4193 disclosed in CN 1287170, or the protein AAW73376, namely human
HPDDV78 disclosed in EP 881280, respectively, preferabl_y SEQ ID NQ: 1 or SEQID
NO: 10, preferably SEQ ID NO: 1. Preferably, a variant of the camitine transporter

associated with a carnitine transporter deficiency is used.
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deficiency, and (b) deducing the amino acid sequence of said variant of
said carnitine transporter. 25 The nucleic acid sequence is preferably
wsleigEmines using an animal tissue sample or a human tissue sampi8oes/008834
comprising the variant of the carnitine transporter. Preferably, the nucleic
acid sequence,of a nucleic acid molecule comprised in the tissue sample
is determined. Preferably the nucleic acid sequence corresponds to SEQ
ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, or SEQ ID NO: 15, preferably
D NO: 4 or SEQ ID NO:; 30 15, or codes for a variant of the carnitine

SE
The maRdshdecshanisniPelyshike Rierditiuaiesdeanp nethedseahe
manuRtizeIE QrRMNBody RHISNValA M BleRiflen ARNDIRPBLRAL avaiable

available under_the accession number AJ2: 6207, the WO

in *he?b‘&é’)%-l BIPEYRBYRDSIRIBAFHLI LRSI Knemian sedrsideatninmeaning of
the exXpiet RNl Hhirdbie’ preiribAGIEISHE, namely human HPDDV78

disclosed in EP 881290, preferably SEQ ID NO: 1 or SEQ ID NO: 10,

preferably SEQ ID NO: 1, preferably SEQ ID NO: 1 or SEQ ID NO: 10,

 Prefembiyy ablpriahQolly M@l Thmdptanarnaioriatibonticleiafitne deficiency in

: sequence, is preferaply executed usipng any of the methods of the art for _
an an e R R E R, R Ce b SRR e 3 d15reAtboy. A variant o
a canséigednanuppretoess ariateyd withacclmigierauningrvycleis @eidably a carnitine

e in the future. 1Q The deduction of '

veneFRUESEA L RecameAlee bt e 10 g dedton O

suffermgleracicsettisacetoringyiquile cavlitye teanspaitaltirsiashifiency. The

. nr bly. executed using the unambigyous so-called genetic code _
varia] e B R P R B R T e e o the
kidnepase friplethe antegiémereading 15 frame of a nucleotide sequence coding

for a protein. A seventh preferred embodiment of the invention refers to a
method of diagnosis of a carnitine transporter deficiency, wherein the
A sixthptedereshgmbesiosiehalftbetoweiniing tefeertountod thodceissithining a

v S s R R R B RE enc
wherein the method comprises the steps of: (a) determining a nucleic acid sequence
coding for a variant of SEQ 1D NO: 1, SEQ ID NO: 2, or SEQ ID NO: 3, SEQ 1D NO:
10, the rat protein AAWO07635 (rB21a), available under the accession number
AJ276207, the protein AAGE4183 disclosed in CN 1287170, or the protein AAWT73376,
namely human HPDDV78 disclosed in EP 881290, preferably SEQ SID NO: 1 or SEQ
ID NO: 10, preferably SEQ ID NO: 1 associated with said carnitine transporter
deficiency, and (b} deducing the amino acid sequence of said variant of saidjc’:arnitiné |

transporter.

The nucleic acid sequence is preferably determined using an animal fissue sample or
a human tissue sample comprising the variant of the carnitine transporter. Preferably,
the nucleic acid sequence-of a nucleic acid molecule comprised in the tissue sample is
determined. Preferably the nucleic acid sequence corresponds to SEQ D NG: 4, SEQ
ID NO: 5, SEQ ID NO: 8, or SEQ 1D NO: 15, preferably SEQ ID NO: 4 or SEQ ID NO:
15, or codes for a variant of the carnitine transporter comprising the amino acid
sequence SEQ 1D NO: 1, SEQ D NO: 2, SEQ ID NO: 3, SEQ ID NO: 10, the rat
protein AAWO7635 (rB21a), available under the accession number AJ246207, the

Ty
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the rat, protein AAWO07635 (rB21 a), available under the accession
number AJ276207, the protein AAG64193 disclosed in CN 1287170, or
WOROHPRTE AAW73376, namely human HPDDV78 disclosed i ERF2005/008834

881290, preferably SEQ ID NO: 1 or SEQ ID NO: 10, preferably SEQ ID

NO: 1, preferably SEQ ID NO: 1 or SBg ID NO: 10, preferably 25 SEQ ID

NO: 1 in a tissue sample. Preferably, the amount of a nucleic acid
comprising SE-Q ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, or SEQ‘IAD NO:

proteih PARGHA AR {2480 NOC K orBE Q7R mhé%rﬁgﬁwgfﬂa, namely

Preferabélﬁ the amount of a DNA molecule is determined. Preferably, the
f

humag HERPYE d6R0eRHiO&0IBTd 4ot AiRTetrPYeRESDNY NOameusER4D NO:
10, profdfaBipisEe| ONDIiZiNgreS&EQUR NOQASRO: D HEEIBERD NQ: Referably
ar SEQ ID NO: 15, preferably SEQ ID NO: 4 or SEQ ID NO: 15, or the
SEQ I Rthtlof a corresponding RNA molecule is WO 2006/018259
PCT/EP2005/008834 27 determined. Preferably, the amount of a DNA
molecule coding for the amino, acid sequence SEQ ID NO: 1, SEQ ID NO:
The d??%ﬁ@?ﬁ%&f%‘,‘%E&I@W"ié%ﬁ%@d%%ﬁf%ﬁ%%gsmyé)‘,’\g any of the
methciisibhite wrterrthetaeerafiomudisheadid2sRhdbe, MYSHIARF IS a DNA

~disclosed jn €N 1287170, or t tein AAW73376, oly 5 h o
SeauSIERB PR GLAIH B BRT SO0 HIETMIBALES 5 R SeRaptste which wil

becorMaviableferadyfGinee 1D NO: 1, preferably SEQ ID NO: 1 or SEQ ID
NO: 10, preferably SEQ ID NO: 1, or the amount of a corresponding RNA
- molecule is determined. Preferably, the method of diagnosis involves the
The desicianyitethacknoasidrstipueros dDtivbichraitalbhiesnspo avaiabitann from the
the future for determining. the,amount of a nucleic acid molecule
nucle G A SRR RRLBE B PRI AORRS S i eoslaimbin
executedlesingithseqmmnbigiratesablalikad gwibid obdiagnosis tothpriseswehich
assig§%e§ﬂogr}§ﬁﬁg'§é%%aéya%?€?opa@rr'{g”ﬁu%‘gé%ﬁ% Bh%é“éﬁ'fﬁ& acid mo%%%‘;}.%admg'

arnitine “transporter ana a complementary nucleic acli

. framepobd enottbetideesspmedScRretingblyr @ muotein acid probe of the invention

comprises a nucleic acid molecule comprising a complementary
sequence to the nucleic acid molecule coding for the carnitine
A sevesaits posferrédeierhbljintenhotibie asidndobeefemsdisasrithod of diagnosis of a

| camitg‘?eor ée%r%%]éaﬁ%/ Sg?i%%%%? Wh%Fe% ”&Q‘ %eﬁwéﬁ%lﬁpﬁé’ééa %Fe% IcQ BQérmining

the amount of a nucleic acid molecule coding for.a carnitine transporter compiising the
amino acid sequence SEQ ID NO: 1, SEQID NO: 2, SEQ 1D NO: 3, SEQ ID NC: 14,

- the rat protein AAWO?-GBS (rB21a), available under the accession number AJ276207,

the protein AAG64193 disclosed in CN 1287170, or the protein AAW733786, namely.
human HPDDV78 disclosed in EP 881290, preferably SEQ 1D NO: 1 or SEQ iD NO:
10, preferably SEQ ID NO: 1, preferably SEQ 1D NO: 1 or SEQ 1D NO: 10, preferably
SEQ ID NO: 1 in a tissue sample. Preferably, the amount of a nucleic acid comprising
SEQ IDNO: 4, SEQ ID NO: 5, SEQ ID NO: 8, or SEQ ID NO: 15, preferably SEQ 1D
NO: 4 or SEQ 1D NO: 15, is determined. ' '

Preferably, the amount of a DNA molecule is determined. Preferably, the amount of a
RNA molecule is determined. Preferably, the amount of a DNA molecule comprising
SEQ 1D NO: 4, SEQ 1D NQ: 5, SEQ ID NO: 8, or SEQ ID NO: 15, preferably SEQ 1D
NO: 4 or SEQ ID NO: 15, or the amount of a corresponding RNA molegule is

T et .
T i
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20 preferably SEQ ID NO: 4 or SEQ ID NO: 15. Preferably, the nucleic
acid probe hybridizes to the nucleic acid molecule coding for the carnitine

walkaheRaes under non- stringent conditions, preferably under $iHpg8Rk0s /008834
conditions, Preferably, the nucleic acid probe comprises an

oligonucleotide comprising at least 18 nucleotides. 25 Preferably, the

nucleic acid probe of the invention hyBridizes to a variant of the nucleic

acid molecule coding for a variant of the carnitine transporter associated

with ét?% carnitine transporter deficiency. Preferably, the variant of the
determqinggic é&%eﬁ?&%&i@ egirpntet a RV meleseld mdiw: tor $EQAIDINGcid
sequencBRSE@IBNG: a7 SEQ 1D NO: A5 Rie ki SEQH:NONHOFERLD,¢

N%%@ ?% é%efgzb%, com&lgmentary base pairing does not only réfer 10
proteig DfRg bEReL 2R 1e ORI Aecesaing rmaherAidAé6207, the
proteiti#SBEA03Ng; eciigigaCid PEBPe MY QRO IARRROAAWT3376 namet
h P%Bgégé)é%Sﬁ)O%% Zé%g:gjnﬁorisin%a complementaﬁri/ sequence, but QSOV

Umap. Ry Bt Dittden Al 42N aRITeiRbUSRe H2iN@iolceuRERAID NO:
10, priferabitjeBEQITPNOE 1\heferabie BECRID NTs RIBPSISPIY NP preferably
SEQ liﬁ)ﬂgl,ement ry to the variant of the nucleic acid molecule. Preferably,
ohptemdit

e FARBYHiARE SRERSROPHEGSBASE@s inerirrattes.

molecule coding for a variant of a carnitine transporter with a detectable

similarity to a,. nugleic.acid molecule coding for a carnitine transporter of a -
Prefeigbl s MGHIPH CHARINGS LNPMSDHHER Of A0 IThRS KMol e art or
whichtehvaicheicavie avaliablesrothio foamitins tenaporitig arcadrsLiy SUSRifieic acid

id molecules or,to any variant thereaf, in 10 partijcular any variant
molecHl GBS 2 KN SRR RS 2l DR AR iR o IBEBL gt known
nucleib@viol sgousvasaftriierably rdfermaliwtb sfutieimastd owlerides a step of
rising.similar sequenges,-in particular as described herein. "
comp re%eﬁi%%%%lg?ﬁggcéugeer&%% H)} Fdiot %‘%&%@éﬂ? KEHS Bagingdpiige camitine
transpRréde @l ssivohap seges ity sitgbridasd ndsise of et genttizenditions,
preferably. under stringent conditions. 15 Preferably, the method of .

diagnosis involves hybridization methods of the art for nucleic acid
Preferioheciileuclgiparticliiobesoie invaytiddi zaiop nsethachatibie atitontbiecule
compRSIRE LB N NTBRIAEUGERELR e ARSI S RRBRLEIE B3 5: tne
carnitine transporter. Preferably, the nucleic acid probe comprises a complementary
sequence to SEQ ID'NC: 4, SEQ ID NO: S5, SEQ ID NO: 8, or SEQ ID NO: 15,

preferably SEQ 1D NO: 4 or SEQ ID NO: 15. Preferably, the nucleic acid probe

“hybridizes to the nucleic acid molecule coding for the carnitine transporter under non-

stringent conditiohs, preferably under stringent cbnditions.‘Preferab!y, the nucleic acid

probe comprises an oligonucleotide comprising at least 18 nucleotides.

Preferably, the nucieic acid probe of the invention hybridizes to a variant of the nucleic
acid molecuie coding for a vanant of the camitine transporter associated with the
carnitine transporter deficiency. Preferably, the variant of the nucleic acid molecule
comprises a variant of SEQ 1D NO: 4, SEQ ID NO: 5, SEQ ID NO: 8, or SEQ ID NO:
15, preferably SEQ ID NO: 4 or SEQ ID NO: 15.

Preferably, complementary base pairing does not only refer to base pairing between a

nucieic acid molecule coding for a carnitine transporter and a nucleic'acid probe

-y
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Northern Hybridization method of the art for the detection of a RNA
molecule coding 20 for a camitine transporter in a tissue sample.
wPrefenabigo the nucleic acid probe of the invention hybridizingraithth®ze65/008834
DNA molecule or the RNA molecule in the tissue sample is a component
of a DNA chip. Preferably, the method_qf diagnosis comprises a step of
extraction of the DNA molecule or the RNA molecule from the tissue
sample, which is executed prior to the hybridization with the nucleit acid
qbe of the ir]vention. 25 Preferably, the met%?d of diagnosis involves a

compPEInG A complementars Seaviance, but Blsa (iR PRI ARG Retween 2
variatasfspertaucieiopiid drioladissusnsoihplauBiste sy pritMeHedin el 8 S cieic

.. apolymerise chain.reactign (PCR) known in the art for the amplification of
acid B B R SR B eE bt o R He R D EFHEIR B P Troreoule.
Prefethbliissoengdenéntagrbplifiepaiitey adidvedyforrtiRNieoolReuls 6P pisesc acid

' tissue. sample is amplified after an additional initial step of reverse
mole g R L T L TR R B R S AR £ G ity fo
nucleRGITIE PROSIIE’88#ng Jokia eightitipecteareb ertdronkim ériadi-h timveniisn
refers to an oligonucleotide comprising SEQ ID NO: 6 or comprising the
complementary sequence to SEQ ID NO: 7. Advantageously, the

Prefecdighnaste @idbsdifiket oféntamadidin totisil atdahe tgenefeicaadid maiecules or to
ol init itine tr rter of . idneys and the intestine, 5 .
cam:t&‘%?é%gb%ﬁﬁ%% #ggﬁ%@ ?Eeuc?er@%éﬁg 'Eé%ﬁ eﬁgr o@qp{e\fanﬁnt thereof, in

eotrde comprising
particpéﬂmﬂmmw sasp@at,@dtm&_@ tBINDng isanspoitethisiititnay oftizmy
ortnolBYGUL ALAAAROSI A BIdRE A RNRIL I RGN PLRlE B s
sdid oligonucleotitde Is used as a prlmér In a polymerase chain reaction
comp(RER)sRriaradliyentes (igarartiedide’ deetiibed horeompPoatemabhya similar

. in r I : 3 iqn refers
s B B e B R ST S Bnoes
hybridiaenadeswastingentransgiiassagyeleiailwwithde catnngentransgiions.

deficiency, wherein the method 15 comprises the steps of: (a) isolating a
nucleic acid molecule coding for the variant of the carnitine transporter

Preferaiy attissunethodné disgoodie Msvasorvagisalppmaethods of the art for

nucileic acid molecules, in-particular a Southern Hybridization method of the art for the
detection of a DNA molecule coding for a carnitine transporter in a tissue sample, or a
Northern Hybridization method of the art for the detection of a RNA molecule coding
for a camitine transporter in a fissue sample. Preferabiy, the nucleic acid probe of the
invention hybridizing with the DNA molecule or the RNA molecule in the tissue sample

-is a componeni of a DNA chip. Preferably, the method of diagnosis comprises a step of

extraction of the DNA molecule or the RNA molecule from the tissue sample, which is
executed prior fo the hybridization with the nucleic acid probe of the invention.

Preferably, the method of diagnosis involves a step of amplification of a nucleic acid
molecule coding for a camitine transporter comprised in a tissue sample. Preferably,
the method involves a polymerase chain reaction (PCR) known in the art for the
amp!_iﬁcétion of the nucleic acid molecule. Preferably, a DNA molecule comprised in
the tissue sample is ampilified. Alternatively, an RNA molecule comprised in the tissue
sampile is amplified after an additional initial step of reverse transcribing the RNA

molecule into a DNA molecule.
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camitine transporter deficiency according to the seventh preferred
embodiment of the invention, and (b) determining the nucleic acid

wsegdaacsof said nucleic acid molecule. 20 A tenth preferred embedimaniosss+
of the invention refers to a method of treatment of a carnitine transporter

deficiency, wherein the method comprises introducing a nucleic acid
molecule coding for a carnitine transp% ter comprising the amino acid
sequence SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 10,

0 635 B available ynder the accession number
An e'%%%%&%%ﬁe Drotem 581 gﬁé%ﬁi@é‘e&%fbg fﬁ N sipryicdipetide
comppmt@rsmmeﬁrmmmpum@ thiPEiMVyIBdisetanedda &h88 18 ¥kq 1b NO-

7 s RO TR BT S i e

humap high: HfiSHEHnNoe SrarspEQeiDNbe Kidpeyte bl WREQURING: 4 or
SEQ ID NO: 15, is introduced into the cell. Preferably, said DNA sequence
comprises 30 a transcriptional promoter sequence which is operably

Preferiakiyd theStigpmisientiticSROIDishQ: SESHQ NION© 08 tie SERYIR MN&ditary
f I WO 2006/018 :
sequ%%%ép%% 008 3? go(a iengﬁﬁﬁ?%% otred %&y ﬁqgﬁrbpﬁ%agmsts of a

-camitinﬁ@etﬁmwmgfgi@f@mpioar@@@m@&ldf@mncﬂeett@@ﬁﬁ@d as s pnmer in
= polftlERRNRSLEIRNR PR MRS, AP BRI NS SRR LRI -

_ “activity of a nucleic acid'mole or a-carm

“compeseRiriafia A\ afiAY. acid sequence SEQ ID NO: 1, SEQ ID NO: 2, SEQ

ID NO: 3,5 SEQ ID NO: 10, the rat protein AAW07635 (rB21a), available
under the accession number AJ276207, the protein AAG64193 disclosed
A nintR @ﬂquzeq*mb@mﬁ@pw%ihemwssmammlgemm HREDIVADF
deterﬁiﬁﬁl%sﬁd«ﬁ?xgﬁ g%%l@f@%@%éé&f@c&%é@? 3 varih N? %a Pmne
y, t &l Act

preferably SEQ ID NO: 1, in a cell. Preferabl transcription

‘transrb@raeéaﬁﬂaﬁg@fé%h@rw@ltmmmﬂm IETNOVSIIBIS @ IDethod

comph¥éesGnersrig H2 Y f§<§aﬁ e AMSE QIR Nt ae %E@r@ NP dFiant of

enhanced. In the methods of treatment of a carnitine transpo

the C%Fé‘ﬁ&@rlé?r&mﬁeiﬁ\fféﬁﬂoﬁhttﬁé“%aﬁm%ﬁla%tmem%te@w@mws of a
camwﬁ@q%mﬁ@w@@r@@ﬁe? HeasaiRg anahaciuiynie &E?ew&e%%mem of the

._molecule coding for a carnitine transporter is enhanced, preferably is a
Inveniipmanddp) e é%ﬁH%ch?F‘ aﬂ?ﬂ@&.%@e‘fﬁ%waﬁﬁ sawevawce@n agid/motecule.

a muscle

A tenth preferred embodiment of the invention refers to 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
SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 10, the rat protein

. AAWO7635 (1B21a), avaitable under the accession number AJ276207, the protein

AAGE4 183 disciosed in CN 1287170, or the protein AAWT73376, namely human

HPDDV78 disciosed in EP 881290, preferably SEQ 1D NO: 1 or SEQ ID NO: 10,

preferably SEQ 1D NO: 1, into a cell. Preferably, a DNA molecuie comprising SEQ ID
NO: 4, SEQ ID NO: 5, SEQ {D NO: 8, or SEQ ID NO: 15, preferably SEQ 1D NO: 4 or
SEQ ID NO: 15, is introduced into the cell. Preferably, said DNA sequence comprises
a transcriptional promoter sequence which is operably linked to SEQ 1D NO: 4, SEQ ID
NO: 5, SEQ ID NO: 8, or SEQ ID NO: 15, preferably SEQ 1D NO: 4 or SEQ iD NO: 15.
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cell. Preferably, the methods of treatment of a carnitine transporter

deficiency of the 20 invention refer to the treatment of a deficiency of
wocaetitingz¥oradrenaline, methyiphenylpyridinium, creative, art{/&fEP2005/008834

serotonin transport, or of any substrate accepted by the proteins

comprising the amino acid sequence §Q ID NO: 1, SEQ ID NO: 2, SEQ

ID NO: 3, SEQ ID NO: 10, the rat protein AL AW07635 (rB21a), available

under the accession number AJ276207, the protein AAG64193 disclosed

A eleVe glefetfyd énppdindroBTIAMVERBER, )
i G?disclosged in EP 881290, preferably SEQ ID N%?é?%%bsrgé%@lgw?\l%gﬁggémem of a

camitpgdAIRpEEH I RIENTY. BRESHIBSHBS hAe erRsigeammirnsing the
transeHptRINig d@ﬂﬁi%ﬁ@h%@iﬁ%i%@é@bl%éBﬁiH?fFBP%SC%frHﬁﬁgﬁ?%ﬁgégner

carnitine transportey deficiency oépgaSO invention are in vitro methods,

ComBHRBE I ATE A A SRAHENGS AN 1o SR RN R BANO: 3

S O i os SYAIbIY AR 1 accession
Inv i \ ) urther prererre

b B R BT Sl Ao G A Lo S G REL Th o 2B ReD i protein

A L e T 0 FISRTBRNIPEEQ 1D
cC | t . Ly i\ .0, .

NO: £ 8 B A N ORI 88 et ) MO TR s Peelacebbadne

transeviptibea RGBT, theaitaieinenbACHEIRNG SeehiNONA 28747H: §10: 5,

o ARl B MR e G 0

enhatidedO: 1, into a cell comprised in the human body, preferably in the -
kidneys or the intestine. In alternative, a cell is first manipulated in vitro
and subsequently transferred into the human body. 10 Preferably, the

in thecailstinsesl of tlemtmethbd$ atbastmertt afshedpraiticianeyobiairethviesition the

e kidneys qr from.the intestine, in particulay from the intgstine. The .. . .
cell v R R s TG ISt R GPaoaingqpe! activity
of a iCle; a]:S:ianlEQsIé)m%nﬁmmfmblﬁﬁﬁ@mmaemer@ﬁ@@m @referably is
a kid:%és\y S%H %% '{r]\t{é)%grgg Cciérﬂtoal Eﬁ?és&ﬁlzlg ‘foﬁw% %%reere@é’ﬂQ an}%g?pc%fnfhaendmr a muscle

inve nto ell In the :

nticn or i uman ¢tells used
cell.

Preferably, the methods of tfreatment of a carnitine transporter deficiency of the

invention refer fo the treatment of a deficiency of carnitine, noradrenaline,

 methylphenylpyridinium, creatine, and/or serotonin fransport, or of any substrate

accepted by the proteins comprising the amino acid sequence SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3, SEQ 1D NO: 10, the rat protein AAWG7635 (rB21a), avaitable
under the accession number AJ276207, the protein AAGE4193 disclosed in CN
1287170, or the protein AAWT73376, namely human HPDDW8 disclosed in EP
881290, prefei'ably SEQ D NO: 1 or SEQ 1D NO: 10, preferably SEQ 1D NO: 1.
Preferably, they refer to the treatment of systemic deficiency of carmitine.

. Preferably, the methods of treatment of a carnitine transporter deficiency of the

invention are in vitro methods, wherein celis are treated in vitro. Preferably, the cells

were isolated from a patient previously to the steps of the methods of treatment of the
invention. '
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methods of treatment of the invention in naked form, in the form of gene

transfer vectors or complexed with liposomes or gold particles. 20
wRRNPIesef gene transfer vectors are viral vectors, for examgl@¢/ppa0os/008834

adenoviral vectors or retroviral vectors (Lindemann et at. (1997), Mot.

Med.; 3, 466-76; Springer et al. (1988) Mot. Cell., 2, 549-58). Complexes

with liposomes usually achieve a very high efficiency of transfection, in

particular of skin cells (Alexander and Akhurst, 1995, Hum. Mot. Geénet.

4:2279-85). In lipofection, small, unilamellar vesicles composed of cationic

Furtheppipiggedeprbpdiad blp dfrHp methegs#f Mraiometsdsthanisivantioe refer to

the intFRIAdERPENE faRieR!I%AR HBIBLHRCAHiMS AP OPLIRRiLA B WIS S cording
such that a positive net charge remains and all the plasmid DNA is
to SEQJMPIReH ERIHNSrAe STHRARIAGN b SieCDBNEX 10, the rat protein

AAWOHBZSIRISY Y RIPRUINASEMIRE DI YBIY AHISI BRIZENET | the protein
(dioleoylphosphatidylethanolamine) lipid mixtures em oned by Feigner, P.
AAGSH 185 A1eineest 1) Pl RAY NS TRAN SRR 16 403me i gaman

HPDDWRhas abliRid o Rtionsohaverby-pavdreansyitresizedand e Hee: fon,

their efficiency in transfecting a variety of cell lines (Behr et al. (1989) .
preferphb Seka HAUd: 4cint9eohoH CHOMSEG e A PSoBIGTamRsY in the
kidneyROF FRIARARSE R ae-hiang 6l88N)isBirahianpiorlive. inclioldRa, |

195-203; F%%%er et at. (1994@']‘]3 Bic&# hem., 269, 2550-2561). Examples

Urdidhe e BeHaR RO (2,3- dioleoyioxy)propyl]-N,
N,N-trimethylammonium methyl sulphate or DOGS

PrefeMN SR NGO AR ETRIDSHS CAVEATEN Bl BB Sapined
from tRentidasyshitiirara Baunvdstihe, RiNdasticyathetmpbptidestiNa

molecules which enable the nucleic acid to be transported into the nucleus
of the cell (Schwartz et at. (1999) Gene Therapy 6:282; Branden eta(.

The n(k998) AtureokiBissanimaTs R8s EQliaDsdh SEQ 4D M iHCBES 1D NO: 8,

lecules which ic. aci b into-the_cyt .
or SEEY N e ol et o M A S Ny R e e
test cEIRLD tRiosorieBingMeth @1 2 thefanesmiiopletipdedmesariislinamedrid the
et A BB A R R B G ansrr

vectors or complexed with liposomes or gold particies.

Examples of gene transfer vectors are viral vectors, for example adenoviral vectors or
retroviral vectors (Lindemann et al. (1 99?’)[ Mol. Med.; 3, 466-76; Springer ef al. (1988)
Mol. Cell., 2, 548-58). Complexes with liposomes usually achieve a very high efficiency
of transfection, in particular of skin cells (Alexander and Akhurst, 1985, Hum. Mol
Genet. 4:2279-85). In lipofection, small, unilamefiar vesicles composed of cationic
lipids are prepared by ulirasonicating the liposome suspension. The DNA is bound
ionically on the surface of the liposomes in a ratio which is such that a positive net
charge remains and all the plasmid DNA is complexed by the liposomes. In addition to
the DOTMA (1,2-dioleyloxypropyl-3-trimethylammonium bromide) and DOPE
(dioleoylphosphatidylethanolamine) lipid mixtures employed by Felgner, P. L. etal
(1987), Proc. Natl. Acad. Sci USA, 84, 7413 - 7414, a large number of lipid formulations
have by now been synthesized and tested for their efficiency in transfecting a variety of
cell ines {Behr et al. (1989) Proc. Natl. Acad. Sci. USA, 86, 6982-69-_8@;2%

ao and

. ’gi
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nucleic acids to gold particles and firing these particles into tissue or cells
using what is termed a "gene gun" (Wang et al. (1999) J. Invest.

wo DRerenatakol12: 775-81, Tuting et at. (1998) J. Invest. Dermat8f. WEPZ005/008834
183-8). 20 in the following figures, sequences and examples, some
preferred embodiments of the invention are described in more detail with
reference to the figures 1 and 2 and inthe examples. Yet, no limitation of
the invention is intended by the details of the preferred embodiments. In

ruan g s e e D P R o ot

Chemw!2CR 1RE 3524616 hbeeasop!@ady Withbpicifeiosudsiorn s a@=200F/0FERED -(2,3-

. P 05/ . inti t igures.. Figur a
dmleoﬁ@%ﬁ? i’ﬁﬁé&?ﬁﬁr%%h%ﬁeégﬁ%t@ﬁﬁ%@ﬁ%ﬁ@ran &?ﬁ%ﬁlﬁ\%ﬁ\%’? in
(dioctzide eyéahwdeglftyésparenitien). with different substrates. Figure 1 shows an

example of 5 a determination of the activity of the carnitine transporter
comprising the amino acid sequence SEQ ID NO: 1 with the substrates
Auxiliapcattisten@susiich) inpeate Abfrisatsdkinmh DYciesBteinipyidintican, for
I U LN 4= 1B STiBHr t : .
examéﬁ?,.ilﬁgi%aa%té?ﬁqg érerége?ﬂéﬂeé R e BB thd SR SOMMARAD 8ptide-

e transport rate in pmol hour' oocyte” of the carnitine

DNA melepdasmbichenedietieaysirit acicriehyyieespaiied intothe nucleus of the
cell (SPAlAIEQ e W@%m&@%@aﬁe@mtm@r{&é&%ﬁiﬂ%@ymm&

carnitine transporter. The carnitine transporters comprising the amino acid

BiotedleqldndSHEQUBIRG 2BpigRCE BIROTTssmRleewpaMbiehendaigsnucieic
acids @88@%@5@%&1%@&%@%%g&%%%&r@&@ﬁ%ﬁsﬁeﬁ 8MiNng #8isk) . Biol. Chem.,

sequence SEQ . 1'in Figure 1. The carnitine 15 transporters
269, MSidieh et b KL997) SiesminNeneny: SE& ) Rofos gxRaiR fiposomes

hln%qthﬁ%% anfriEeyL shows, the results obtained with Xenopus laevis
W oocytes injecCted V\I/iith a C)FQN;&chgmprising SEQ ID NO: 4 and with the

radioactively labeled substrates L-carnitine 20 (column 1), noradrenaline

Anoth_%ﬁ,lH%@()ldﬂ?%@?ﬁé‘ymm@@PH&(@QW@%{@%W@Q&@ usigeBeribed

The controls, which are depicted at the right half of each column L .
nucieigopfidsocarifopitisianrRifsTEDE AR BBRIPR AP Sifsirats Gt using whatis
termedeNOguadanYy® (SR dmithywate) ipsinee sl bereitild. 112: 775-81, Tuting et al.

(1998) J. Invest. Dermatol. 111: 183-8).

in the following figures, sequeﬁces and examples, some preferred embodiments of the
invention are described in more detail with réference to f_he figures 1 and 2 and in the
examples. Yet, no limitation of the invention is intended by the details of the preferred
embodiments. in contrast, the invention pertains to any embodiment which comprises
details which are not explicitly mentioned in the embodiments herein, but which the
skilled person finds without undue effort.
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25 Figure 2 shows a diagram illustrating the kinetics of the carnitine
transporter involved in the methods of the invention. Figure 2 shows an
woSsadRle ff a determination of the kinetics of the carnitine trapspafehos/aogss4
comprising the amino acid sequence SEQ ID NO: 1 with the substrate
L-carnitine. The carnitine transporter, shows comparable kinetics with the
substrates noradrenaline, methyiphé’rﬁllpyridinium, serotonin, and
creatine. 30 The carnitine transporter comprising the amino acid sequence
_SEQ ID NO: 2 or SEQ ID NO: 3 shows comparable kinetics as in Figure
Descrigfian pidDfeb!QHER axis of the WO 2006/018259 PCT/EP2005/008834 34
diagram indicates the carnitine concentration in pmol litre-' and the y-axis

_ indicates the transpor_g rate in pmﬁl hour' oocyte' of the carnitine .

Figure f QYR RSB N TGRS 3 R AT e S 5 LasRsigr involved

in the rdeprRestIhefl iehtibreadtitigiefdransparb by dtes cHigitine transwerter example of
show a saty{f}l%ion of.ge g%nitine frans oat ng h can be .aq]?é)égd via. d

a deterfpplion QYT ATIIHRLEE R FRIUNER METRRIRIPIRREGIR Bie2mino acl

sequertt SEIGE DING pMudtioliheinatisThtss theaanititied tinaponerusediarthiine

‘ methods of the invention, .in particular carnitine fransporter comprisi

(columih BT P S N )08 TR oL B oure .

the lefrafotierded ) 10 bY) SRQCHENIG: tasspughatinitpoarhhine tracsytetbof the

e o R S AR 5 o

- the traRéppinymActf, Sthifith8 Begyolqut®sipisngntaenirmnittedoguepoder.

alignment comprising the closely related 15 murine, rat and human kidney
and intestinal carnitine transporters comprising SEQ ID NO: 2 with SEQ :
The cditi®: BaaspBEG ICoMErigingreauving, 2cidrsenwante Inpio(s34or SEQ
amino acids, Goreshonding Aning 2 RASHANG Al b INAY Ak porter
iD NOC rﬁR%See%?a%%%‘gﬁggggré%a%\r@%ge%%%ﬁo@vgeach other in figure 3, apn_d_
comprimigdrechsobssicidicesuseaeFig i@ ditr jodtisreelhbRencaraitine
sequence or 4 a.ol ({9n-in gt Biee g8 SeenEes Iy i atkadnkbort in
transpg é?t%oé.ﬁg&ﬁsg%t \é@o E;B;?\l/}ggtioﬁ of S%Eicalled conserved regions in thebEb
additioelatedtp@teins 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

Figureclosblyweltiiedes dieRbiBinaEMiti R ARUARRYISPRNIRS tRiFEISSHEIth 2 cRNA
éompgi:'stf\tltg%E@qém@Q-Q%WWW%WSH%&CﬂWEy labeled substrates L-carnitine

(column 1), noradrenaline {column 2), methyliphenylpyridinium (column 3}, and
serotonin (column 4). The controls, which are depicted at the right haif of each column’
comprise control experiments carried through for each substrate with Xénopus laevis

injected with water instead of the cRNA.

Figure 2 shows a diagram iﬂustfating 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 1D NO: 1
with the substrate L-camitiné. 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




10

15

20

25

30

used Yg\h{ﬁgfy 5 B YRR RSB HMRY igﬁg@:

undue burden from figure 3 that the relatedness of the shown sequences
goes beyond sequence identities and comprises so-called conserved
WORIMNB BeEY substitutions at corresponding positions in the se R{ENEES0TLH08834
is well-known in the art, conserved amino acid substitutions comprise
substitutions of an amino acid at a givéa sequence 30 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
diagrafedndicattmthe, (4000 01 G2TLRGT IERINOLOEEBH Heaciskis indicates the
transBCPPERL F BAR REReBoNd oBPHEl i ioRObIEg, Bulfur-content,
aromatic property, or size, In particular small size, o iS'4e group. In
addition, the skilled person takes from figure 3 without undue burden a
1 y‘gf- 8 I olpprisi itr umber of amj i
As S T T o R s
camiipiSERIPNTLY IBEQIDING iranspoitar SEQWR $aiB atiowliCtharearnitine
BATRRHSIS 020 daPRA YA SIS RRSRE S RIRIE R M 0L SEQ D
transgﬁlo: 1. (e%raqu, a ggaracteriiﬁc s%%%n@éﬁ%%?@%ﬁrﬁ%%jgs%&? I%%F%)ng,
illustrpteteinbligurgrdup-tivavalve afid§ cdiisrisigineabhusotidcamilinadidmsporter
igpfh%q{@q\i%ﬁres?@ﬁ%[gaﬁgrtocamprising
identi aracteristic sequence mo mprising unusual amino acids ;

the awiﬂﬁmﬁémeﬁe ﬁ_iﬁm éP_?,f N@sﬁill@&_ﬁb_i@oﬂ @oﬁsidew Bddifichadr encoded
by SE@QW@%%%%%'%@QE nﬁ%}iﬂ;ﬁgﬁt{F%H%B%H@PW%%%@S%%R?%C&bed for

[
acids and betweenclosely no acids prov gures _
the camdios anspsibin tbcakiine eianseire ide stigm tlatis ujdiy dém S EQNIlichell GA,
QurediPir, 208 SECIM MR kER SERIDAAI and SEQ ID NO: 3
and réspectively, between SEQ ID NO: 2 and SEQ ID NO: 3, 20
Preferably, a carnitine transporter used in any embodiment of the present -

FigurE 4&HIARS A 5%3%@&‘@@9&%&@@%%%@%@%@%@ R 2iely related

_sequence motif which is either characteristic for all three carnitine ~
muringai8H B3RS WHAR ARG IRNEnIRSHER! SEOIDNRNSPiters paeRisiag SEQ 1D
NO: Shifth BRI 190 Whighhis Sharapiisic faeapaehiisayy SEeHR SRR BEhprises

two of said carnitine transporters, or which is characteristic for a single of
634 ayniagaugdmitITeaRepeits: At asly RpsiieysoNbe individualisaraiine

transPRIEING HNPRAGEH GRBINISASRBINGINA AGEEQIENNIEAFRNRS] substitutions
Identified without undue L ' - . . o
occurring at a given positions either in one sequence or at a given position in alf 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 feadi!y be taken from the sequence identities in figure 3 that ali three proteins"
are 'ciosely related, yet the mouse and rat proteins are more closely refated fo each
other than to the human carnitine transporter. Further, the skilied 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 give'n 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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burden due to its similarity to a sequence motif which is either
characteristic for all three carnitine transporters shown in figure 3, or
woMdiRhig saracteristic for an arbitrary group comprising two GaRpiiS,as 008834
transporters, or which is characteristic for a single 30 carnitine transporter,
preferably for SEQ ID NO: 1. WO 2006/018259 PCT/EP2005/008834 36
Figure 4 shows an amino acid seque}R:e alignment comprising the closely
related human and murine kidney and intestinal carnitine transporters
comprising SEQ ID NO: 1 and SEQ ID NO: 2, respectively, which share
acid prepe b AnhASeRIg RV RRIMIGY 1 AR ERIFIY ettt Eeonigiohagpmatic
proper@’, BlaseSimilpaaming piLH wﬁ@}h@rgsfgmgigm@quﬁ_S 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 5 shows

in addAORMIROSRAIE S PN AN RN MG BSifienbis: clagaly srlped Hvasty of
and rat kidney and intestinal carnitine. transporters_ comprising SE

EQ ID
seqUERRS: OYYES FPEIRHIBARS 3ThE&K Rumbeh Al @runs-asdds, whichiae

characd8it:6equencRiipnbbmpsianiigatisninmacitsiamsindissiedibynchar, SEQ 1D NO:
similar amino acids which are functionally. simjlar are indicated by a single

2, and{py SGGLLR) ¥iitdr ARMNCARIE GRREAGRISHR 62t F0dRaDAMe rIRne
transpsiteelwriteigentital SEONDEIhPactouliy datcHar kg e shapeate motif

: amino acid alignment comprising.the closely related murine and r 5
compriagRG) EAF ABSTRAFIIATING FLPHD ST ETDIRS AT P EIE R 2Rgh o,
amino JEAIWNEY db tespéaiiyebniiyrichishiarerdfein% Tenskileid peegemisused to

oo i, 20y e R bt iRl AR .

purdemMmino acids which are almost functionally 20 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

Furthegothprisidiidb pamnt andises énea diifienhlimtornidadioeyedrmirasstioahcid

_carniting t t h SEQ.I : i ' .
consi RSB ISRRCE AL S RS At U g
providé@ icofigprises it aompléteraind somiogl amino acid sequence sligEEITs
et LT U ST e TR SR A S o
3, andnssriedinetye peivien &n@dpbhdng and SEQ ID NO: 3.

Preferably, a camnitine transporter used in any embodiment of the present invention is
a carnitine transporier Which comprises an amino acid sequence mofif which is either
characteriétic for all three carnitine transporters comprising the amino acid SEQ {0 NO:
1. SEQ 1D NO: 2, or SEQ 1D NO: 3, or which is characteristic for an arbitrary group
comprising two of said_camiﬁne transporters, or which is characteristic for a single of
said carnitine transporter, preferably for SEQ 1D 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 1D NO: 1.




to a position between amino acids 296 and 297 in SEQ ID NO: 1. 30
Figure 8 shows a nucleic acid sequence alignment comprising SEQ ID _
WORMSA 15X SEQ ID NO: 9. SEQ ID NO: 4 codes for the amind S&{§F2005/008834

sequence of the human kidney and WO 2006/018259
PCT/EP2005/008834 37 intestinal cagpitine transporter according to SEQ
ID NO: 1, whereas SEQ ID NO: 9 codes for the amino acid sequence of a
functional splice variant of SEQ ID NO: 1, namely for the amino aéi_d

FigursSausanee 86eailing 4ei8 BN ARy SR RANY RiceTHY SRS UM related
complete and identical nucleic acid sequence of SEQ ID NO: 4 and an 5

humag AfifdRL A0S L JDiEsinR ﬁ?ﬂqhglﬂﬁ FERSRRIES fRmprising SEQ 1D NO:

1 and (BECEHDNOING, i gpedaoiie wWhkéhte HARIE SEQIRINO G YAUCRALR identity.
.Inserted at the position,. cosr sgono}i?% to_gﬁg)sition,betwe,en nucleotides )
Identiga AR SR IR S LR B UM SHBRIBG W0 Pl Aenctionally

similal iR SEQ DS N daddt/ cloigiveskhibhewsiSE:IBsN®i8h 1&re almost

functig I 1B ety SO LS SRa T RS ERRHABIS105). 20
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Eigure 15 shows SEQ.ID NO: 14 (NP_149116). Figure 16.shows SEQ I_n

L T T T

- humatianepastaidiéy 26a06/(1:8ARAIREMEREACHIOPBAZ4s 388ty NBLRID NO: 1

ises the amino acid sequence of t yse kidney and intestinal. .
and SE R e ot R St ot SR TN SAaliEnes iventiy.
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 6 shows an amino acid alignment comprising the closely related murine and rat
kidney and intestinal carnitine transporters comprising SEQ 1D NO: 2 and SEQ 1D 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 simitar amino acids which are almost functionally

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

Figure 7 shows an amino acid sequencé alignment comprising SEQ 1D NO: 1 and
SEQ D 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 D NO: 10
comprises the complete and identical amino acid sequence of SEQ iD NO: 1 and an
additional amino acid sequence comprising 38 amino acids (corresponding_ {o 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: 8. SEQ ID NO: 4 codes for the amino acid sequence of the human ._;_'Vdney and

e I
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SEQ 10 NO: 3 comprises the amino acid sequence of the rat kidney and
intestinal 5 carnitine transporter, which is orthologous to SEQ ID NO. 1.
w?'fu%'/ﬁ’héﬁg% 4 cqmprises the open reading frame DNA sequerl;:@ﬁ&gi%ﬂ%mgsu
or the human kidney and intestinal camitine transporter comprisSing the
amino acid sequence SEQ ID NO: 1. 10 SEQ ID NO: 5 comprises the
open reading frame DNA sequence co}zﬁng for the mouse kidney and
intestinal carnitine transporter comprising the amino acid sequenceSEQ
. ID NO: 2, 15 SEQ ID NO: 6 shows the oligonucleotide of the invention
intesyaah AELIAR BRERRITST ResAdinade ra%%?%é@rﬂ@ea,fmmsgmrmmo; g

codedlfdr fiamind dlidng quisnes SEQURMST s islagnseladiRo 1

egf feéﬂvention downstream from the end of S D NO: 4
namely &3 (98 PIUNL 80K S RRANSS SR S0AiHy DFESHB . MY 20N SER SENO: 9

compifis&lCthe complisesdhe Resnicapdingdiame Py servensesading f@bgha?and an

additi%ata ir%jncig.and i%estinal camitine transporter comprising the amino aci
SR ENEEEEY TH RIYPACS SURE TR 1S fuirisrikes xgmeamondingt

nucieaticeid RiBH &b SEIMe ot SEQMPINGY 91 whigHasidpsiaadtad ReWESRon
nuc s 887 and 8 SE ID NO: 9is available at

corre By T AR DB TS5 L SRR PRI B NO: 4.

U.S.A.) under the accession number XM_291120. 30 SEQ ID NO: 10

Figurgcgns%r(i)s‘gg %%%% Cié,il sequence encoded by SEQ ID NO: 9,

comprising "I and an additional sequence comprising 39
amino-acids -r WO 2006/018259 PCT/EP2005/008834 39 inserted

: : esa{gﬁp ' 96 297 of SEQ ID NO: 9. SEQ ID NO: 10
F;gur%e!tg?\’/%%%%% att e@{%géd%t%%%r;% under the accession number XP
291120. SEQ ID NO: 11 comprises the DNA sequence coding for the
thuré‘“l'ﬁ‘%%w@%%: ID NG.8.
Figure 12 shows SEQ ID NO. 11.{NM_003060).
Figure 13 shiows SEQ 1D NO: 12 (NP_003051).

Figure 14 shows SEQ ID NO: 13 (NM_0033125).

Figure 15 shows SEQ 1D NO: 14 (NP_1491186).

* Figure 16 shows SEQ D NO: 15.

Description of the Sequences:

SEQ 1D NO: 1 comprises the amino acid sequence of the human kidney and intestinal

carnitine transporter.
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5 transporter OCTNZ2, which is ubiquitously expressed within the human
body. SEQ ID NO: 11 is available at the NCBI database under the
wEesRssigseiumber NM 003060. SEQ ID NO: 12 comprises the @mitrQesiohsss+
sequence encoded by SEQ ID NO. 11, which is available at the NCBI
database under the accession number, NP0O03051. 10 SEQ ID NO: 13
comprises the DNA sequence coding ? the human carnitine transporter
CT", which is expressed in human testes only. SEQ ID NO: 13 is available
the NCBI database under the accession number NM 0033125. 15 SE
SEQ ) N8 e R e oA i SEHENEE & Py SEGHY ROF intestinal
carnifiile tndmspastavailailh &t SrhbicGhdatizb8EUINI¢The accession number
NP-149116. SEQ ID NO: 15 comprises the DNA sequence
corresponding to the mRNA for the human kidney and intestinal carnitine

SEQ tArisPolerpopripesiti SEGND D dequeRCensitiienak Kidiaskiaad intestinal
seguence and an itional. 3'sflanking s e, Description of the

carm@wx%lﬁﬁ%?gg 8% rld%ﬁ% icfg’t%ﬁhaor% 9&%%%\% %¢§2%‘é@e 31‘ the Kidney and

Intestinal Carntine Transporter Surprisingly, it has been found that a

ic gcid molecule, comprising SEQ ID NO:. 4. Is strongly expressed in
seQ AR A R I RAE (30 DA SReliehis SRt Toagne human
kidnegBQd IntesSinbtodustioe dreasptntetranspmitng thepdsimptbeidiquasid SEQ 1D
NO: Seguence SEQ ID NO: 1. WO 2006/018259 PCT/EP2005/008834 40 A

NA molecule comprising SEQ ID NO: 4 was amplified in a polymerase
chain reaction (PCR) using a cDNA from the human kidney as template

S A e LB TS URA S e Forng fo the mouse

kidnepradidesing paptitiyabansperneackmpbagg thderttino Bpidcessioence SEQ ID

NO: ilumber AKO09054. Transport Measurements using Oocytes The transport
" ‘measurements of radioactively labeled compounds were executed using
Xenopus laevis oocytes in the so-called "tracer flux method", wherein the

SEQ YAWRBP'S @ibws the oligonucleotide of the invention from the start of SEQ ID
NO:4, which has been used for cloning SEQ {D NO: 4 (forward cloning primer).

SEQ 1D NO: 7 shows the oligonucleotide of the invention downsiream from the end of
SEQ ID NO: 4, which has been used as a reverse primer for the cloning of SEQ 1D

"NG: 4.

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

- NQ: 3.

SEQ ID NO: 9 comprises SEQ 1D NO: 4 and an additional sequence comprising 117
nucleotides inserted between nucleoctides 887 and 888 of SEQ ID'NO: 4. SEQ 1D NO:

. 9 is available at the NCB! database (National Center for Biotechnology Information

U.S.A.) under the accession number XM_291120.

SEQ D NO: 10 comprises the amino acid sequence encoded by SEQ ID NO: 9,
comprising SEQ 1D NO: 1 and an additional sequence comprising 39-amino-acids

IR
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10 of substrates across the oocyte membrane into the cytosol is

determined. Injection of Oocytes of the Clawed Frog Xenopus laevis A
woBRePMSaevis oocyte was injected with a cRNA molecule copyyigigos/oossss

SEQ ID NO: 4. 15 The oocytes which were to be injected were aligned in

a Sylgard groove. The injection was carried through using glass

capillaries made from borosilicate (Hilé2nberg, Malsfeld; inner diameter:

0.5 mm; outer diameter 1.0 mm), which had been finely stretched within

candescent spiral-wound filament. For sucking in and pressing 20 out

inserted RIEBI IR SA RRASIHEAYH BUFha Db RIS NG SoBENID NO: 10 i

avanaarexmmwgsaéecaﬁamn@%ﬁ?&wmw%kwﬁé%"ii
mineral oil (Sigma 400-5 heavy white oil, * = 0.88 g/ml) and-mounted to a

micropump provided with a manipulator. 25 The still fused tip of the

SEQ Djéidion mpmws@ssm@fwsty@k@n@ead;ﬁ@%ﬂqﬁ@m&%%‘?ﬁ(g&%e

allow umping. out of the oil and the sucking in of the desire
tm“”x?o’?&ﬁn@%%& ’édé?dﬂtﬂﬂ%?’l’h@’ﬁﬁ&?&ﬁ%\eﬁ injthainmasiibegwREQ ID
NO: 1dawiadaitableghtundet@BiilaneiisseseininetakoclR QSIS HUAMIY AR 003080

increase of the concentration of the RNA and its degradation by - )

contaminatiohs. The injection capillary was placed on the 30 surface of

- SEQ {heéNabclRecoitipainantie amamwu@qb@ﬁw@mmﬂj gedensligh 11

pressu netrate into the cytoplasm deeper than

. Thetips ot pe

which B S N 3R o A ereiaatursba NP 003051

(approximately 5 %, of the oocyte WO 2006/018259 PCT/EP2005/008834
ume of about O he injection capillary was left within the

seq { N T e e D SeRLEARec0N BB R peaea SR line

transponder €78 leduifor prexpreesedipensationanddaayoid tRaknDanot of Beavaitable
IAEE; h th n punching_channel. n itional provision in

=t the R B e e R BT 2 oytes for a
least 10 minutes prior to the-injection in ORi comprising 130 instead of 10

SEQ IBRYPH Al BRSHRUATRL LR QORI LSS NP RELH Ko 13,

which is available at the NCB! database under the accession number NP_ 149116,

SEQ ID NO: 15 comprises the DNA sequence corresponding to the mRNA for the
human kidney and intestinal carnitine transporter, comprising SEQ 1D NO: 4, an
additional §'-flanking sequence and an additional 3'-flanking sequence.

Description of the Examples:

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

Surprisingly, it has been found that a nucleic acid molecule comprising SEQ 1D NO: 4
is strongly expressed in the hum_gn kidneys and in the human intestine in a tissue-
specific way. SEQ 1D NO: 4 codes for a carnitine transporter comprising the amino
acid seguence SEQ D NO: 1.
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amount of yolk and thus possibly a part of the injection solution, were

sorted out. 10 Injected oocytes were kept in the culture medium ORI
wgampusirgesgentamycin (50 mg/L) at 18 C until the measuremeatEP2005/608834

substrate uptake. Injured, acutely altered or later heavily damaged cells

were discarded. 15 After 72 hours the gocyte was used for screening for a

carnitine transporter agonist or antagonist. Culture Medium ORI Solution

The standard buffer was a oocyte-Ringer solution ORi comprising 110 mM

oA SRS SIS o ICES

reacteobdtfalt) uptagea sty e vl ar diddeyith ooyisdteraogemiienucieotide

. re. fill ' trat QM ocytes were first was
P i SR Sy, B Hee R AR, Seiiche BoEQ o no: 7,
whiclhugre sleréred FanredDActiequancerpLivliclyevmilabibie stiistibalse under the
AcceggﬂH@{mﬂﬁe%\WdBW&‘.di“O” of the oocytes into the substrate solution

the reaction mixture was softly mixed and incubated. The incubation was
carried through 30 at 22 C for 1 hour. In order to stop the reaction, 1 ml of

Trangg%&q{ﬁbgﬁjagg%ﬂggggm\g:é §/018259 PCT/EP2005/008834 42 The

oocytes were*washed four times in 15 ml ice cold ORi. Subsequently the

The trrrspest W@@M@Wﬁﬁﬁraﬁ@@@ﬂﬁﬁ@@m caxmEruigls W&)emted using -
XencplaSBRMeROn mﬁ@'@&%ﬁe@%@g%ﬁd@%%%@?érﬁé#ﬁ%eﬁasnsm rate
- 'Vvials were slightly agitated to disrupt the plasma membrane. The plasma -

of subfdrAlRaReREs Hemprakle Mmsfubicasysatitityionelie degsminades.
The lysates were mixed with 2 ml of a scintillation cocktail. The

~ “radioactivity of the lysates was determined in a liquid scintillation counter
InjeciienphiSingyicson e fr BV Tuipuntepenss @Rl external standard.

A XehG5lsVIabWa S SOHRIGL LRy Rith 19 MRRISGHINRIR BRGing SEQ ID NO:

substrate concentration after the dropping in of the oocytes, 2 x 10 pt
4. solution were removed from the reaction mixture, 100 p1 5 % SIDS
solution was added and evaluations with the counter were carried out.

The obtained values were . )
The oocytes which were to be injected were aligned in a Sylgard groove. The injection

was carried through using glass capiflaries made from borosilicate (Hildenberg,
Malsfeld; inner diameter: 0.5 mm; outer diameter 1.0 mmy), which had been finely
stretched within an inéandescent épirai-wound filament. For sucking in and pressing
out sample solutions a microinjection pump obtained from the company Drummond
was used. A capillary was fifled without air bubbles with mineral oif (Sigma 400-5
heavy white oil, O = 0.88 g/mtl) and mounted to a.mi'c‘mpump provided with a
manipulator. '

The still fused tip of the injection capillary was carefully broken open using forceps, in
order to allow for the pumping out of the oil and the sucking in of the desired volume of
RNA. The sucking in of the RNA into the injection capillary was carried 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 shouid not penetrate into the cytopiasm deeper than 100-200 pm.
The volume of the injectates never exceeded 50 nl {approximately 5°/ of gﬁ:a oocyte
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considered in the calculation of the transport rates. 15 WO 2006/018259
PCT/EP2005/008834 43 Determination of the KM-Value For the

wdsigEmigation of concentration-dependent substrate uptake sgfiafgdubiisosss.
of the investigated substrate were prepared and the radioactivity was

distributed, such that in each reaction gfixture between 10000 and 20000
cpm were counted in the 5 supernatant. For the KM determination the
substrate uptake was measured for 1 hour. In addition, the measurement

uNASEARRd B : Ing H20-injected oocytes, in order to determine the
Vo l'usﬁ{ac ground, é)Hﬁgjﬁésp& & |(};O£J as%tae%b‘éﬁi?ﬁ}”%ﬁﬂ% Rpdrded 5-10
SeCOBQ»“dﬂfi%ﬁdh%ﬁbin@@M@td@sﬁ@itmammsiﬂdﬂ@gmg@@wm%w@g&,e
co ﬁ@#@gﬁ@pﬁ@t raps otted.a t.the subsirate concentration and
m adapted 10 mat em%ﬁ%ﬁ)i/ﬂ Igéc%%éicr?g{@éth}‘é%ﬁ%léﬁ%gh@ tBR BREAtYANChing
chanpgla4 Claims 1. A method of screening for a carnitine transporter agonist
or antagonist, wherein the method comprises the steps of: (a) providing a

carnitine transporter, (b) providing a test compound, (c) measuring the
An agdifipRpbrieyiginnilinerdanipanerd tirerdemking catnitire thartspesiainking” of the
oocyRAMBHSRTRS ATHABL MBS - AR e carniting o
transporter is"encoded by a nucleic aciltﬁ_j-%]o 8&% éc’:igﬁ%)r?gm%sgﬁé ?B instead of
10 mifgvaldr 5t dpibyRestorse zofuiiomddeny escoticty nughdinate ddwtraisubstantial
amo GBI BRSPS T3 SRR FEA B AR th DB AR IS SLRAR e o
cellular membrane, preferably ‘an inner mitochondrial membrané or a ’
plasma membrane. 3. The method according to claim 2, wherein the

InjecRRUNBAGEBTRRIRS R if HRPRESRU AN SIRI S BIREIARE iRy o
1 method%ccording toﬂclaim 2, wherein the carnitki%e 'g?zf sp(frﬂ%lg%mg%cm (50
mg/L) at 18 °C until the measurement of substrate uptake. Injured, acutely altered or

later heavily damaged cells were discarded.

After 72 hours the oocyte was used for screening for a carnitine transporter agonist or
anfagonist.

Culture Medium ORI Solution

The standard buffer was a oocyte-Ringer solution ORi comprising 110 mM NaCl, 3 mM
KCl, 2 mM CaCl, 1 mM MgCl,, and 5 mM MOPS.

If required, Gentamycin was added at 50 mg/,

Determination of the Substrate Uptake

Polysterene wells treated with oocyte homogenate were filled with 200 pt substrate
solufion. The oocytes were first washed two fimes 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 cocytes 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 mi of ice cold ORj} was added.
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comprised in the plasma membrane of a test cell. 45 5. The method

according to claim 4, wherein the test cell expresses a nucleic acid
wonmkeceie2snding for a carnitine transporter comprising the amR{GE&4ER3065/068834

sequence SEQ ID NO: for the test cell expresses a nucleic acid molecule

comprising SEQ ID NO: 4or SEQ ID Mf: 15. 6. The method according to

claim 5, wherein the test cell comprises a DNA molecule comprising SEQ

ID NO: 4or SEQ ID NO: 15, operably linked to a transcriptional activator

The oSERRNGEre wERS BLIH0F RReartntblentizimcalavReis ibzéepiardly the oocytes
comprises a translatable RNA zri'ng)lecule{\ com ri,?ljng a ss{gue?ce brane

were IoHEBRAIFRNISIERS NS or QHEIHD Y. 180 SRralERpama membran

was didigiRiasiesHeRiy 0wiecsls SOBRISItDHA. SHsetae aarestightinadiated to

SEQ ID NO: 4or SEQ ID :15. 8. Th thod ding tp at.least
disrupt RS PR DS TP ADRLEL S A HaT I AN CPted BY

-
agitati%%'?%‘?@@?bi&jﬂ%ﬂ}ﬁiw4m%ws %@fgmﬁwﬁ t:'llled’e?tmﬂtiﬁaion
(enopus laevis ogcyte. . The me according to at least ong,qf-
cociata e BSETL TS VARIRd 0 R b G el ton counter
compfSi8 tad-Hesrgamitintheuintiesabnecnaethyipledghopidisindarddadob vial was
and/or serotchin across the lipid membrane, preferably into the test cell.
counted fehe MEHIRFaccording to at least one of claims 1 to 9, wherein a

detectable substrate, in particular a radioactive substrate, a streptavidin- -

labeled or biotin-labeled suhstrate, or bstrate reacti ' th s
In OrB B ARG AR A A 2Bt 15 LpAfiaa of the oocytes,
x 10 {Hiasnase ke Vipiiirnanthearesistiodivaieef 109 adif¥y Slfesolution was

_ carnitine transporter, 11. The method accordi t E%%l%&lggpu%é Wer:

addegyas! YAl Vit R ESH ﬂ?grc‘g%i%r% ﬂr'ka%%stgg?fer ormed In a test :
consigdlcomArsivalantakpreddinetraripioracidenolecule comprising SEQ ID

NO: 4or SEQ ID NO: 15o0r comprising an expressible nucleic acid

molecule coding for a carnitine transporter comprising the amino acid:
sequence SEQ ID NO: 1is

h
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indicative of the activity of the carnitine transporter. 12. The method
according to at least one of claims 1 to 11, wherein a test compound is
woeS6EPRa-pr an agonist or antagonist effect on the carnitine $aRspOIIEL 005534
preferably wherein the test compound is provided in the form of a
chemical library. 13. The method accgyding to at least one of claims 1 to
12, wherein the method is carried out’in a robotics system. 47 14. A kit
for carrying out the method according to at least one of claims 1 to: 13,
com rlsm (go) membrane comprising a carnitine transporter; (b) a
Dete""a‘&% ?arb?e su te 8F the carnitine transporter. 15. The kit according to
For theldétetdjnatiereivf mmmmtmnaiwtmﬂs suthsiraén uptaiteneerial dilutions of
transporter in c
the ind T e BT B A Share S Sl TRt saina e Blbuisg. sen
that mc&:&nprrsm@sﬁ&@rmmbabv&lq @DQ@C&%ZQGOW@M\MU@HM@M in the

1 .
soper M RS KL IR AN SR R DRI A T 1 nowr
in adddionitthe meapoeordat consrseiedtinoygisusing éivbrinjecitd cestyted, in order
to detSifaih tﬁ%"beathﬁ’ Lol Aiagnosiseof e ng;ﬁ'&‘@ﬁ amo&?ggggg%rae&am e

erein e method comprlses ning t Oora carnltlne
med:ambgcmﬁuswmprr?emgnﬁeeﬁﬂwﬁatmgeqa@f@sm@wehi@nﬁnﬁré rates were
catcutiesy %&@@%ﬁm&ug *quﬁswagaaﬁgpmwgdw@@ dSnddarsinALARt

reacting e carnhitine transporter is used for determining the amoun
matheohaticaii sitner diag spdhedichaehe-Menien gaesiintg to claim 18 or 19,
‘ 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.




49 21. A method of diagnosis of a carnitine transporter deficiency,
wherein the method comprises determining the amount of a nucleic acid
molecule coding for a carnitine transférter comprising the amino acid
sequence SEQ ID NO: 1 in atissue sample. 22. The method according to
C;%I%i,lrg 21, wherein a nucleic acid probe comprising a complementary
{ : . . "
==seqtrence to the nucleic acid molecule coding for the carnitine transporter
is used for determining the amount of the nucleic acid molecule. 50 23,
1. Theraaier sreserdsity clatm2Zamigreinian e miabsr antagonist,
comprises a complementary sequence to SEQ ID NO: 4or SEQ ID NO:
whegremthmaeihne Carapfitg ihelsar® @ 23, wherein the nucleic acid

p idize nuclei [ lecule coding for the carnitine
tr@r‘?&%&ﬂéér&%gﬂﬁéﬁ%é%érﬁgc%%ﬂ%%ns preferably under stringent
c(imditroniiiny. & heshethegbaaertding to at least one of claims 22 to 24,
wherein the nucleic acid probe comprises an oligonucleotid comprising at
g h 5

M82RHERSIAES2SHVIR® (%ER‘,I&I&%IH& 5 BRItR™5, wherein an
wIHEORUGROES iR H@H%)éﬁ@f BN 88 tﬂ?ecgmﬁl\@%@@eclﬁgn ce SEQ

sequence to SEQ ID NO: 7 is used for determining the amount of tt
IDri€keid axidhaatecaiéngrirans postao dsacooiinptbylaimgeaic 265id molecule

herein saig-ali nﬁl%eo i%e j primer in a polymerase chain
co\fégg{%ﬁq%%_qg_ é%ﬁw [h%sggjg%ﬁgg t{oggny of claims 25, 26 or 27,
wherein said oligonucleotide is used as a component of a DNA array. 29.
The method according to at least one of claims 21 to 25, 26, 27 or 28,

2. witeMENRAMBERPHF BDONA FiBiEtle Whgteimitea. SmheamiamEPorter is
coZﬁngi?ir gfg%‘i%@h‘fg&fﬂ?&@ﬁ%ﬁ%ﬁ%&é Bl M ggﬁ'é? Jcaé%fgfabiy

ount o NA mo e comprising a séquence” corresponding
an nNe: Adtcs BQnidriNiOm &b rdateroticepiasma membrane.

3. The method according io claim 2, wherein the carnitine fransporter is

comprised in a lipid vesicle membrane.

4. The method acccfd&ng to claim 2, wherein the camitine'transporter is

comprised in the plasma membrane of a test cell.



51 31. The method according to claim 30 which comprises a step of
reverse transcribing the RNA molecule into a DNA molecule. 32. The
method according to at least one of cffims 21 to 25 or 26 to 31, wherein
the nucleic acid probe hybridizes to a variant of said nucleic acid
molecule coding for a variant of said carnitine transporter associated with
the carnitine transporter deficiency. 33. The method according to claim 32,
5. \ihezemdileodract afdimgniclc@iatid malbeukircdingrikest acediriantpobsses a

NUEEROBR TIOIRBARIESPIST S satRIigs U RS omBrising the
andPRHenselishRYiBASEQEENEF NSTING tHd QahvealisdrrEsdes a nucleic

Deutschland GmbH <120> Method of Screening for a Carnitine
acittansfeetdeAgunistisingntigehist MHd: #ouss QUIBDMDEAY2004/0059

<160> 15 <170> Patentln version 3.1 <210> 1 <211> 634 <212> PRT

<213> Homo sapiens <400> 1 Met Val Arg Leu Val Leu Pro Asn Pro Gly

6. DdeAapthiod egderBing 6 diith SSevhereiitaussudalt domiteisds a DNA
GIn Glu Glu Ala Ser Ser Arg. 20 25 30 Pro Lys Trp ASC,E Asn Lys Ala GIn
I

maleciie: CRRRHEBgsRERGN Pltd 4818283 NG: ?sL‘éG%ﬂPNer\ll‘ﬁd toa
traHELAHIE RS GV deYdaiGlESer

7. The method according to claim 5, wherein the test cell comprises a
transiatable RNA molecule comprising a sequence corresponding to SEQ
ID NO: 4or SEQ ID NO: 15, preferably a microinjected cRNA moiecule
comprising a sequence corresponding to SEQ 1D NO: 4or SEQ 1D NO: 15.

8. The method according 1o at least one of claims 4 to 7, wherein the test
cell comprises a functional carnitine transporier in its plasma membrane,

preferably wherein the test cell is a Xenopus laevis cocyte.



50 55 60 His Gly Gly Gly Ala Phe Met lle Pro Phe Leu lle Leu Leu Val
Leu 6570 7580 Glu Gly lle Pro Leu Leu Tyr Leu Glu Phe Ala lle Gly GIn
Arg Leu 85 90 95 Arg Arg Gly Ser Le‘EﬁGIy Val Trp Ser Ser lle His Pro Ala
Leu Lys 100 105 110 Gly Leu Gly Leu Ala Ser Met Leu Thr Ser Phe Met
Val Gly Leu Tyr 115120 125 Seite 1 WO 2006/018259
PCT/EP2005/008834 040064en sequencelisting.txt Tyr Asn Thr lle lle

9. Sand rmbehdet ZoedndibgutBhatAlsaSedplee cf361aBhsL B 618 Glutanein the
Leu Pro Trp Ser Asp Cys Pro Leu Asn gxtéAsn GIn Thr 145 1%9 155 160 ..
Cags)fing: R RIBAEIETCEENERAISSeR SEUBRITEPA 8He T1RMeCTHItINE,

not4ardianie G\We?ﬁ{#:ﬁéﬁ?lb”ﬁcﬁﬁiu?ﬂf SPEHERET ARB/RRT SEhoRSHi 8kross

185 190 lle GIn Trp Trp Met Léu Leu Cys Leu Ala Cys Ala Trp Ser Val Leu
tha éipizomeotoraraviereiasatly listartheliesé Gall. Thr Thr Gly LyS Ala val

Tyr 210 215 220 lle Thr ser Thr Leu Pro Tyr Val Val Leu Thr lle Phe Leu

lle Arg 225 230 235 240 Gly Leu Thr Leu Lys Gly Ala Thr Asn Gly lle Val

1OPIEHee WRNBIdr 2450280 @ 5k RID IkeVankrddlelaeméld Gin Browsgrein 2
Thr Trp LeU Asp Ala Gly 260 265 270 Ala Gin val Phe Phe ser Phe Ser
defectaRiersrlieayalf, Lsumarieuiar a radioactive substrate, a streptavidin-

labeled or biotin-labeled substrate, or a substraie reacting with an antibody,
is used, preferably wherein the amount of a substraie transported across a

lipid membrane is indicative of the aclivity of the carniiine transporter.

11. The method according to at least one of claims 1 to 10 , wherein the
amount of the carnitine transporter formed in a test cell comprising an
expressible nucleic acid molecule comprising SEQ 1D NO: 4or SEQ 1D NO:
150r comprising an expressible nucleic acid molecuie coding for a carnitine
transporter comprising the amino acid sequence SEQ ID NO: 1 is

indicative of the activity of the carnifine transporter.

12. The method according to at ieast one of claims 1 to 11, wherein a test
compound is screened for an agonist or antagonist effect on the carnifine
transporter, preferably wherein the test compound is provided in the form

of a chemical library.

13. The method according to at least one of claims 1 {0 12, wherein the

method is carried out in a robotics system.



275 280 285 Phe ser Ser Tyr Asn Ser val His Asn Asn Cys Glu Lys Asp
Ser Val 290 295 300 lle Val ser lle lle Asn Gly Phe Thr ser Val Tyr Val
Ala lle Val 305 310 315 320 val Tyr $€ér Val lle Gly Phe Arg Ala Thr Gin
Arg Tyr Asp Asp Cys 32S 330 335 Phe Ser Thr Asn lle Leu Thr Leu lle

TSRS O P R R AR 1 o

13AloRyprdang!in Leu Val Phe Gin Thr Cys Asp 370 375 380 lle Asn Ala
Phe Leu Ser Glu Ala Val Glu Gly Thr Gly Leu Ala Phe 385 390 395 400
48ii@ JIRbenNaBSRPAPTIRIPRSRGEERS Ba0eRREIPT.

SBIuHEREHINCIB AR T Al e Tiyacer Pro Leu Ser

Lea Trp 405410 415 Ser Val Leu Phe Phe lle Met Leu Phe Cys Leu
Gly Leu Ser Ser Met 420 425 430 Phe Gly Asn Met Glu Gly Val Val val
440 445 lle Pro Pro L

Pra L In A Val. 43 Trp,Pro L .
10GNLa TGN RS 14 WESTRE 485 CFTHnEnEaGeARIter is 2
hufridi ke ieime ﬁahégépﬁém Sehehsplh Te 48540 Bdid 48Quéiickbe8EQ ID

Ser Leu Leu Asp Ser Tyr Ala Gly Ser lle Pro Leu Leu lle 485 490 495 lle

NQalPRe BRecinVMbersarsiingatias RN T§rengadgady a nucieic acid
molecule comprising SEQ 1D NO: 4or SEQ ID NO: 15.

16. The kit according to claim 14 or 15, wherein the carnitine iransporter is

comprised in a lipid vesicle membrane.

17. The kit according to claim 14 or 15, wherein the carnitine transporter is

comprised in the plasma membrane of a test cell.



500 505 510 Arg Phe Asn Lys Asp lle Glu Phe Met lle Gly His Lys Pro

Asn lle. 515 520 525 Phe Trp GIn Val Thr Trp Arg Val Val Ser Pro Leu
Lea Met Leu lle 530 535 540 lle Phe4€u Phe Phe Phe Val Val Glu Val
Ser GIn Giu Leu Thr Tyr 545 550 555 560 Ser lle Trp Asp Pro Gly Tyr

o A B AR R AT B e

mattduo Edynbrisde lladiwriiaihgu esArgrAsntOob0 cirriitin€ys&iisporter
Lys Pro Gly Asp His Gin Gly Leu Val Ser Thr Leu Ser 610 615 620 Thr

comiRrEdR@IthINP RS SRAYRNER (549 NOiobip atissugssample.
<212> PRT <213> Mus musculus seite 3 WO 2006/018259
PCT/EP2005/008834 040064en Sequencelisting.txt <400> 2 Met val Arg

19LdlhearhethBeb accorinG l§d_ela®iu By whereiPran1ahiibady Seactag with

o A o R S e

transporter.

20. The method according to claim 18 or 19, 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 carnifine transporter.



Cys Val Gly Leu GTy Asn Val Trp Arg Phe Pro Tyr Leu Cys GInSer 50 55
60 Nis Gly Gly Gly Ala Phe Met lle Pro Phe Leu lle Lea Leu Val Phe 6S

70 7580 Glu Gly lle Pro Leu Leu TyﬂEeu Glu Phe Ala lle Gly Gin Arg Leu
85 90 95 Arg Lys Gly Ser Met Gly Val Trp Ser ser lle His Pro Ala Leu Lys

ARSI SEHEVS PSR S e

mehbBhedkapdSesl 4k temiBlingreneaifmodmd sir &lnGyleRRrodad Anplecule
Gin Asn GIn Thr 145 150 155 160 Gly Tyr Val Glu Gju Cys ,ala Léfﬂ Ser
codinadar PaFALHIRE BROIPSTE5 G0TRTSING G ARIINPHRTESRIYARCE SEQ

IDREOTAIPS IS SETASRer Gly Ser 180 185 190 lle GIn Trp Trp lle Leu
Leu Cys Leu Thr Cys Ala Trp Ser Val Lea 195 200 205 Tyr Val Cys lle lle

Arg Gly lle Glu Thr Thr Gly Lys Ala Val Tyr 210 215 220 Ile Thr Ser Thr

Ley, Pro Tyr.Val Val Leu,Thr lle Phe Leulle Arg 225 230 235 240 Gl
22, ol TS GRIIN AQn Ao 91 FRATE o Re THPEHS S0 probe
corRSiSeitE 4 Y BRABEAGRDSBEIREEGE5NRaR3dIMd ffdanolecule coding

Sequencelisting. txt Pro Asn lle Thr Glu Leu Ser Asn Pro Asn Thr Trp Leu
foradpeaceantingotpassparter is used for determining the amount of the

nucleic acid molecule.



Ala GIn Val Phe Tyr Ser Phe Ser Leu Ala Phe Gly Gly Leu lle Ser 275 280
285 Phe Ser Ser Tyr Asn Ser val His Asn Asn Cys Glu Met Asp Ser val
290 295 300 lle Val Ser Val lle Asn G Phe Thr Ser Val Tyr Ala Ala Thr
Val 305 310 31S 320 Val Tyr Ser lle ite Gly Phe Arg Ala Thr Glu Arg Phe

2o AR S iR R A prove
comngSéﬂlc@mm@mé{%nséaﬁéﬁﬁéﬁ’ﬁ SHQT AND:Rror@EQdDWO: 15,
Ala GIn Leu Lys Phe GIn Thr Cys Asp 370 375 380 lle Asn Ser Phe Leo

Ser Giu Gly Val Giu Gly Thr Gly Leu Ala Phe 385 390 395 400 lle Val

24”‘1%5“&%' ﬁ* E&Fdr% '\{'Stag?&{aﬁebeQsLe%&é‘u%ﬁw@ﬂ&néié@famd

Val Le Met L u Phe Cys Leu Gly Leu Ser Ser Met 420 425
prafi3e Py ddyzasn Metl@au Gl \mtivanm&ecenlesnoslsmgl_éomﬂna|ecarn|tme

435 430 445 Thr Pro Lys L Trp Pro L Glu Leu Leu Tg u lle
2B 3BRRE 4t S 4BOTC STy (AR RSP BT BB Yo LA Fhs ot
colaiifghsTyr 465 470 475 480 Trp Leo Ser Leu Leu Asp Ser Phe Ala Gly

Ser lle Pro Leu Leu lle 485 490 495 lle Ala Phe Cys Glu Met Phe Ala Val

Val Tyr Val Tyr Gly Val Asp 500 505 510 Arg Phe Asn Lys Asp lle Glu

25P AR M LGl BB bYSiRLCH SR [8ast one of claims 22 to 24, wherein the

nucieic acid probe comprises an oligonucleotid comprising at ieast 18

nucleotides.

26. The method according to claim 25, wherein an oligonucleotide
comprising SEQ ID NO: 8 or the complementary sequence to SEQ 1D NO:

7 is used for determining the amount of the nucleic acid molecule.

27. The method according to claim 25 or 26, wherein said oligonucieotide

is used as a primer in a polymerase chain reaction (PCR).

28. The method according to any of claims 25, 26 or 27, wherein said

oligonucleotide is used as a component of a DNA array.

29. The method according to at least one of claims 21 to 25 |, 26, 27 or 28,

wherzin the amount of a DNA molecule is determined.

30. The method according to at least one of claims 21 to 25 or 26 to 29,
wherein the amount of a RNA molecule comprising a sequence
corresponding to SEQ ID NO: 4or SEQ 1D NO: 15 is determined.



515520 525 Seite 5 WO 2006/018259 PCT/EP2005/008834 040064en
sequencelisting.txt Phe Trp Gin Val Thr Trp Arg Val Val Ser Pro Leu lle
Met Leu Val 530 535540 lle Phe Le@'Phe Phe Phe Val lle Glu val Asn
Lys Thr Leu Met Tyr 545 550 555 560 Ser lle Trp Asp Pro Asn Tyr Glu
Glu Phe Pro LYS Ser GIn Lys lle 565 570 575 Pro Tyr Pro Asn Trp Val
Tyr Ala Val Val Val Thr val Ala Gly Val 580 585 590 Pro Cys Leu Ser 11le

31prokey sriitactladiecditiihgs foheldrmARDARN I ER TERAHe CrsStep Gireverse
Lys Ser ASP!&@?{%N'_”S His GlyLeu val Asn Thr Leu Ser 610 615 620 Thr

traRsCeing P ABplesh ievistas BbEemplesuts. 3 <211> 634

<212> PRT <213> Rattus norvegiCus <400> 3 Met val Arg Leu Val Leu

Pro Asn Pro Gly Leo Glu Asp Arg lle Pro 1510 15 Ser Leu Asp Glu Leu
32G[Uheaniettad Lys@idGiy Kasddeassarnis/ 0P RirRsod Y4a M5Asp 28nto 31,

Lys Ala GIn Tyr Met Leuy Th Val Gly Phe 35 40 45 Val Gly Leu. .
WIS RGP HA Ko T PR, BY DEGIESS s SPr B EET S8 feigeTe acid
méktchla BheiMgtite Bredtigrkest Ial@ahevinablednsporter associated with
the carnifine transporter deficiency.

33. The method according o claim 32, wherein the variant of the nucleic
acid molecule comprises a variant of SEQ 1D NO: 4or SEQ ID NO:
15coding for a variant of said carnitine transporter.



65 70 75 80 Glu Gly lle Pro Leu Leu His Leu Glu Phe Ala lle Gly GIn Arg
Leu 8590 95 Arg Lys Gly Ser Val Gly Val Trp Ser Ser lle His Pro Ala Leu
woLymea824905 110 Seite 6 WO 2006/018219 PCT/EP2005/00883T/EP2605/008834

040064en sequencelisting.txt Gly Val Gly lle Ala Ser Met Phe Val Ser Phe

Met Val Gly Leu Tyr Llad28b428. JytfshiThy Hg.'{%'a Trp Val Met Trp

Tyr Phe Phe Asn SesRh&n@0 135714@ Gin Glu Pro Leu Pro Trp Ser Glu

Cys Pro Leu Asn GIn Asn GIn Thr 145 150 155 160 Gly Tyr Val Giu Glu

Cys Ala Lys Ser Ser Ser Val Asp Tyr Phe Trp 165 170 175 Tyr Arg Glu
<110> ANty Adhaensdiephp Hréans Sebasp Ser Gly Ser 180 185 190 lle Gin

Trp Trp lle Leu Leu CyS Leu Thr Cys Ala Trp Ser Val Leu 195 200 205

Tyr val Cys Thr lle Arg Gly ile.Glu Thr Thr Gly Lys Ala val Tyr 210 215 220
120> EepRPr RF Bro Py YAIATAT CdO°TRF HRPAEESLARSAYEE 225 2Btagonist and
: 235 240 Gly Leu Thr Leu Lys Gly Ala Thr Asn Gly lle Val Phe Leu Phe

Thr 245 250 255 Pro Asn lle Thr Glu Leu Ser Asn Pro Asn Thr Trp Leu
<130> DOSRAR4HH560 265 270 Ala Gin val Tyr Tyr Ser the Ser Leu Ala Phe Gly

Gly Leu lle Ser 275 280 285 the Ser Ser Tyr Asn ser Val His Mn Asn Cys
Glu Met Asp Ser Va
<160> 15 “

<170> PpatentIn version 3.1

<210>= 1
211> 634
<212> PRT

<213> Homo sapiens

<400> 1

met val Arg teu val Leu Pro Asn pPro Gly teu Asp Ala Arg Ile Pro
1 5 10 15

Ser teu Ala Ggu teu Glu Thr Ile géu GIn Glu Glu Ala %er Ser Arg
2 0

Pro Lys Trp Asp Asn Lys Ala Gln Tyr Met teu Thr Cys Leu Gly Phe
35 40 45

Cys val Gly Leu Gly Asn ga1 Trp arg Phe Pro g%r teu Cys Gin Ser
50 5 :

His Gly Gly Gly Ala pPhe Met Ile Pro Phe Leu Ile Leu iLeu val Leu
65 70 75 80

Glu Gly Ile Pro teu Leu Tyr tLeu Glu Phe Ala Ile Gly GIn Arg Leu
85 g0 95

Arg Arg Gily Ser teu Gly val Trp Ser Ser Ile His Pro Ala Leu Lys
100 105 110

Gly teu Gly Leu Ala Ser Met Leu Thr Ser Phe Met val Gly Leu Tyr
115 120 125

seite 1



290 295 300 lle Val ser lle lle Asn Gly PheThr Serval Tyr Ala Ala Thr Val
305 310 315 320 Val Tyr Ser lle lle Gly Phe Arg Ala Thr Glu Arg Phe Asp
woARPBYS2825 330 335 Val Asn Thr Asn lle Leu Thr Leu lle AsirGhEPH®5/008834
Asp Leu Pro Glu 340 345 350 Gly Asn Val Thr Ala Glu Asn Phe Glu Ala
Tyr GIn His Trp Cys Aglo882.309 Ala Tpgf?@n £ro Glu Ala Tyr Ala
GIn Lea Thr the GIn Thr Cys Asp 370 375 380 Séite 7 WO 2006/018259
Tyr ?ggﬂ*ﬂﬂéﬂ’?@‘ﬁo@%% Té%bid%ﬁféﬁ §éau5¥fbé1§,g|n’a‘ﬁ<tﬁﬁé"A%?fT'Fﬁq3he Leu
Ser Glu Gly Val Glu Thr Gly Leu Ala Phe 385 390 395 400 lle Val
Phe Thr Glu Ala lle Thr Lys Met Pro Val Ser Pro eu Tr 5410415 Ser

CAn Cluiie e PREPHERES Mt Plie TFs k&) G1 1% s 'l\/|§éo420 425
430 Phe Gly Asn Met Glu Gly Val val Val Pro Leu GIn Asp Leu Asn lle

sty TWCy%f%ﬁ%@% Y8558 %Yé’"é hrﬁ;:qi'lé%/‘cﬁégxfgeﬁhtﬁﬁ% S LCpaea

Ser Gly Gin 465 470 475 480 Trp Leu Ser Leu Leu Asp ser Tyr Ala Gly

Tyr A;-g5e'% HerRro leu A&H Hig. 4@&%94%@4'%&6@9%@/%@# Mpt&he Ala s |
val Tyragal TyrGiy val Asp S3%10

tle Gln Trp Trp Met Leu Leu Cys Leu Ala Cys Ala Trp Ser val Leu
185 200 205

Tyr Met Cys Thr Ile Arg Gly Ile Glu Thr Thr Gly Lys ala val Tyr
210 215 220

1le Thr Ser Thr Leu Pro Tyr val val Leu Thr Ile phe Leu Ile Arg
225 230 235 240

clv Leu Thr teu Lys Gly Ala Thr Asn Gly Ile val phe Leu Phe Thr
y Lew 2%5 Y 250 255

pro Asn val Thr Glu Leu Ala Gin Pro Asp Thr Trp Leu Asp Ala Gly
260 265 270

Ala Gln val Phe Phe Ser Phe Ser teu. ala phe Gly Gly Leu Ile Ser
275 280 285

phe Ser Ser Tyr Asn Ser val His Asn Asn Cys Glu Lys Asp Ser val
290 295 306

1ie val Ser Tle Ile Asn Gly Phe Thr Ser val Tyr val Ala tle val
305 310 315 320

val Tyr ser val Ile Gly Phe Arg Ala Thr Glin Arg Tyr Asp Asp Cys
325 ' 330 ' 335

phe Ser Thr Asn Ile teu Thr Leu Ile Asn Gly Phe Asp Leu Pro Glu
340 345 350

Gly asn val Thr GIn Glu Asn Phe val Asp Met Gin Gln Arg Cys Asn
355 360 365

Ala ser Asp Pro Ala Ala Tyr Ala Glin Leu val phe Gin Thr Cys Asp
370 375 380

Tle Asn Ala Phe Leu Ser Glu Ala val Glu Gly Thr Gly Lteu Ala Phe
385 390 395 400

Seite 2



Ile

Ser

Phe

Iie

Gly

Trp

Ite

Arg

phe

Ile

545

ser

ser

Arg Phe Asn Lys Asp lle Glu the Met lle Gly His Lys Pro Asn lle 515 520
525 lle Met Leu Val the Trp Gin Val Thr Trp Arg val Val 5er Pro 5Leu 40
Woggﬂg)ﬁg,i Leu Phe Phe 5Phe 50 Val lle Glu Val 555 Lys Gin /008834
er Val Trp ASP Pro Asp Tyr Glu G1u Phe Pro Lys ser GIn Lys
Val' 565 570 575 Pro E&ﬁﬁég %sgeTr !\_./gl .{T I Alna VtaIVaI Val lle Val Ala
Gly Val 580 Pro CyS Leu Ar f1e Pro ys Phe Aiadid xItyr LyS Leu lle Arg
Va}\s‘ﬁ‘%%‘BO?] yhByd GinThy S BeMSly Agp Gin Hig GlydegwvaipAsn Ala
Leu ser 610 Thr Ala 5er Val Asn Gﬁ?&SP Leu LyS Asn 695630 <210> 4
<211> 1905 Seite 8 WO 2006/018259 PCT/EP2005/008834 040064en
Vabéditer§gistity id LEE2LBNB VS 1t Kaiinge e 460> et
atggtgaggc tcgtgctgcc caaccccggc ctagacgccc ggatcecgte cctgectggg 60
ctggagacca tcgageca ggccagc tcccggecga agtgggacaa caaggcgeag
61 X%Ragg%ggtig cc:gé:t\égc%%ggé%%tcﬁgchiﬁogéggtc%%gcaé §thGEg fekectac
180 ctgtgtcaga gccacggagg aggagccttc atgatcccgt tcctcatect getggtectg

pr640-JAYRIGHCCCECAnOL] Fig9aglle %9%%9%@%%6}9&%
a5gcggggcage 300 ctgggtgtgt ggagctccat ccaa@iggcc ctgaagggcec

taggcctggce ctccatgcete 360 - acgtccttca tggtggtact gtattacaac accatcatct

ThECHIRAICA! 3l9gtaSYaMR011e Phe Thr Leu Asn Ser Gly GIn Tyr
470 475 480

Leu Ser lLeu Leu Asp Ser Tyr Ala Gly Ser Ile Pro Leu teu Ile
485 490 495

Ala phe Cys Glu Met Phe Ser val val Tyr val Tyr Gly val Asp
500 505 510

phe Asn Lys Asp Ile Glu Phe Met Ile Gly His Lys Pro Asn Ile
515 520 525

Trp GIn val Thr Trp Arg val val Ser Pro Leu Leu. Met Leu Ile
530 _ 535 540

phe teu Phe Phe phe val val Glu val Ser GIn Glu Leu Thr Tyr
550 555 560

Ile Trp Asp Pro Gly Tyr Glu Glu Phe Pro Lys Ser Gin Lys Ile
565 570 575

Tyr pPro Asn Trp val Tyr val val val val ITe val Ala Gly val

580 585 590
Pro Ser Leu Thr Ile Pro Gly Tyr Ala ITe Tyr Lys Leu ITe Arg Asn
585 600 605
His Cys GIn tys Pro Gly Asp His GIn Gly fLeu val Ser Thr Leu Ser
610 615 620
Thr Ala Ser Met Asn Gly Asp Leu Lys Tyr
525 630
<210> 2
<211> 634
<212> PRT

<213> Mus musculus

Sseite 3



ttcaactcct tccaggagcc tctgccctgg agcgactgec cgcetcaacga gaaccagaca 480
gggtatgtgg acgagtgcgc caggagctcc cctgtggact acttctggta ccgagagacg 540
woSlgaagRistccacgteeat cagegactcg ggctccatce agtggtggat getgatgtgefs/oosss4
ctggcctgeg catggagcegt cctgtacatg tgcaccatcc gcggcatcga gaccaccggg 660
aaggccgtgt acatcacctc gas06haeCs LYGagicr aGratelcctcatccga 720
ggcctgacgc tgaagggcgc caccaatggc atcgtcttce tcttcacgec caacgtcacg 780
gagctggccc agccggacac ctggctggac gcgggcegeac aggtcttctt ctecttctce 840
<400> ctggccttcg ggggcctcat ctecttctce agctacaact ctgtgcacaa caactgcgag 900
Met va?%@a%g%@?tl%t 6 Satealcaas %chttiae“uatcﬁ%@f%‘% ggqategty 960
1 gtctactccg tgattgggtt ccgcgcecacg cagctgctacg acgactgcetticggcacgaac 1020
atcctgaccc tcatcaacgg gttcgacctg cctgaaggca acgtgaccca ggagaacttt 1080
ser Le$'HIBCAIGC AGPAOYLD, CRRCISFICE PRCEFEIEHY GS1ACIRIGR OCiggtatic
. 1140 @agacctgcg acatcaacgcXitcctctca gaggcecgtgg agggcacagg
cctggcecttc 1200 atcgtcttca ccgaggcecat caccaa9atg ccgttgtcce cactgtggtc
pro Ly$0tEGICHepL 260 itpattatacdeHeigechagogetotenricigiotighogaacatgga
ggtfegtegtt 1320 gtgeccecte aggacctcag agtcatcdée ccgaagtggce
ccaaggaggt gctcacaggce 1380 ctcatctgec tggggacatt cctcattggce ttcatcttca
cys vatgclgaaelic cfgceagtacil449 tgacteieceigetygaaag:ctatgarpgGiacattccce
SOtgctcatcat cgecttctge 3500 gagatgttct ctgtggiia cgtgtacggt gtggacaggt
tcaataagga catcgagttc 1560 atgatcggcc acaagcccaa catcttctgg
His Gleagbtcadyt ghegeiutgye tayordootg PhE20 cetchigotga teaetieet attettcttc
65 gtggtagagg tcagtcagga gctgacctac 1680 Sagcatctggg accctggc
cgaggaattt cccaaatccc agaagatctc ctacccgaac 1740 tgggtgtatg tggtggtggt
Glu GlyakitRgBER gepiytheecTYEcteacEdtcERRdttat 18005 Seite™ 470 Leu
2006/018259 PCTIEP2005/008834 040064en sequencelisiing.txt
gccatctaca agctcatcag gaaccactgc cagagcccag gggaccatca ggggctggtg
Arg Ly3galy %&%g‘fb&a %’ggé"t% é@ffégdgaa%ﬁg 5§t%}3ghe’_|_‘9g§5<210> 5
<211> 1905 <212> DNA

Gly 1le Gly Ile Ala Ser Met Phe val Ser Phe Met val Gly Leu Tyr
115 120 125

Tyr Asn Thr Ile Ile ala Trp val Met Trp Tyr Phe Phe Asn Ser Phe
130 : 135 140

Gin Glu Pro Leu Pro Trp Ser Glu Cys Pro teu Asn Gin Asn Gln Thr
145 150 153 160

Gly Tyr val Glu Glu Cys Ala Lys Ser ser Ser Val Asp Tyr Phe Trp
165 1790 175

Tyr Arg Glu Thr Leu Asn Ile Ser Thr Ser Ile Ser Asp Ser Gly Ser
180 185 © 190

‘Ile GIn Trp Trp Ile Leu Lteu Cys Leu Thr Cys Ala Trp Ser val Leu
195 200 205

Tyr val Cys Ile Ile Arg Gly Ile Glu Thr Thr 6ly Lys Ala val Tyr
210 215 220

ITe Thr Ser Thr tau Pro Tyr val val Leu Thr Ile pPhe Leu Ile Arg
225 230 235 240

Gly Leu Thr Leu Lys Gly Ala Thr Asn Gly Ile val rhe Leu Phe Thr
245 250 255
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Pro
Ala
Phe
Ile
305
val

val

Gly
Ala
Ile
385
Ile
Ser

Phe

Thr

Trp
Ile

Arg

<213> Mus musculus <400> 5 atggtgaggc ttgtgctgcc caaccctggc
ctagaggagc ggattccatc tctggatgag 60 ttagaggtca ttgaaaagga agaggccggc

wolSHRANGSSS aatgggacaa caaggeccag 120 tacatgcetea cetgtgtogg-FHgidGoss s
gggctgggca acgtgtggeg cttceectac 180 ctatgccaga gecatggagg aggggccttc

atgatcccat tcctcatcct tc(gg;gggeyge&ggrgggﬂtgctggt ‘%gcta cctggagttt
gccatcggtc agaggctacg caagggcagc 300 atgggtgtgt ggagctccat ccaccctgct
Asiddaglfiag tjglc%ﬂcéﬁ‘"ctééﬁtqtgg 360 Jibfcdtea tgytdggcet gtadtacaac
accatcatcg cctgggtcat gtggtacttc 420 ttcaactcct ttcag%% cc tctgccatgg
agtgaatgtc cactcaacca gaaccagaca 480 ggctatgtgg aagagtgtgc
o T:g"g%?aggt%t-{gggtsgegra&%gcégfb “cé&ﬁggﬁﬁcﬂjﬂ(g ta&tatél @cBeftceat
cagtgactca ggctccatcc agtggtggat cctgctctgec 600 ctgacatgtg cctggagtgt
tgtatt cga gaccact 60 aaggctgtgt acatcacctc
ggggz%ﬁﬁ%c%%g%éﬁg ggfaq(i:%tc%? ?ct%ga?cc%d%%%gggE%ftg%a%&gﬁaﬁavd’dgtgc
caccaacggc attgtcttcc ttttcacacc caatatcaca 780 gagctgagca accccaacac
vaDlgactgqat gragaiackn aosietiela cleriicicn 840 ciagggticg,ggggqcteat
ctccttctcc agctadadct ctgtgcacaa taattgiety 900 atggattctg tgaegtgtc
tgtcatcaat ggcttcacat ctgtgtatgc ggccaccgtg 960 gtctactcca tcattggctt
Tyrcagagatactigegeyetitg atgastant aarcangaacd A4 alsetgaccs teatcaatgg
gttcgacctg éé§gagggcea atgtgacttc 3#fagaacttt 1080 gaggaace
aacagtggtg caatgccact aatccccagg cctatgcaca actgaagttt 1140
Asrca’@acmgaghmaaacagrcttewm agocigiigPaggganaagg meiggecttc 1200
attgtct?t cggaagccat cacgaaéﬁ% ccagtgtcce cactgtg#r€ ggtgetettt 1260
‘tttataatgc tcttctgcct gggactetcc tccatgtttg ggaacatgga gggtgtggtc 1320
AS(gt?@:%c'EhE ég@a@ltb&é‘la%ﬁet Adgadym§d ccakmgaattatsigasagge 1380
ctCafctgct tggggacata tctcatcgcc ttcattttca cactgaﬁ?c gggccagtac 1440
tggctctctc tcctggaca% ctttgtctg C tccattcctc tgctaatcat cgecttttgt 1500

;?Egé%ﬁtgptﬁ% &gcitetd $htdttg H‘gh‘@‘écbgﬁt%% aBMagY categasec 1560
4 040064en

Seite 10 WO 2006/018259 PCT/EP2005/00

Asésggyegﬁghggggggg Glu Gly val Glu Gly Thr Gly Leu Ala Phe
390 . 395 400

val phe Thr Glu Ala Ile Thr Lys Met Pro val Ser Pro Leu Trp
405 410 415

val teu Phe Phe Ile Met Leu Phe Cys Leu Gly Leu Ser Ser Met
420 425 430

Gly Asn Met Glu Gly val val val Pro Leu Gln Asp Leu Asn Ile
435 440 445

Pro tys Lys Trp Pro Lys Glu Leu Leu Thr Gly teu Ile Cys Leu
450 455 460 -

Thr Tyr teu Ile Ala phe Ile phe Thr Leu Asn ser Gly Glin Tyr
470 475 480

Leu Ser teu Leu Asp Ser Phe Ala Gly Ser Ile Pro Leu Leu Ile
485 490 495

Ala Phe Cys Giu Met Phe Ala val val Tyr val Tyr Gly val asp
500 505 510

Phe Asn Lys Asp Ile Glu Phe Met Ile Gly His Lys Pro Asn Ile
515 520 525
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Phe

Iie

545

5er

Pro

Pro

Cys

Thr
625

atgatcggcc ataagcccaa catcttctgg caagtcacgt ggagagtggt cagtccactg 1620
atcatgctgg tcatcttcct cttctttttt gtgattgagg tcaacaaaac gctcatgtat. 1680
woRHRaleieldg accctaacta tgaggagttc ccgaaatctc agaagattcc atacecazprdisihsss4
tgggtgtatg cagttgtggt cactgtggct ggagtaccct gcctctccat cccctgettt 1800
gccatctaca agttcatcag gasitaitat cagaagtet: atgagrasqa tgggcetggtc 1860
aatacactgt ccacagcctc tgtgaatggg gaccttaaga actga 1905 <210> 6 <211>
gggl‘é}‘%ﬁ >WATEﬁlé§ga'/§rio‘%§pi§ s P&?o%% giﬁa'?&étd'g 49%dgty 18
<210> 7 <Z11> 22 <212> DNA <213> Homo sapiens <400> 7 ‘
gtgtcaggga cag 22, <210>8 <211> 5 212> <213>
P RorEai s TH0L S Abieasgs HrGtiac anee ise fhpcmggace
ggattccgtc tctggatgaa 60 ttagaggtca ttgaaaagga agaggccagc tccaagccca
112319992698 62839C56R9 420 ctRralgetes 6C1gi0tags @R alglg gagctgggca
atgtctggcg séteccttac 180 ctgtgecaga geccatggagg aggggcelie atgatcecct
tcctcatcct tctggtectg 240 gagggcatte ccttgetgca cctggagttt gccatcggac
Ty APRPOLIACE £3380069gt 209 \GYogsDivhggrEEiscat eaaceatgoral
ctgaagddtg taggcatcge ctccatg®z 360 gtgtccttca tggtgd®cct gtactacaac
accatcatcg cctgggtcat gtggtatttc 420 ttcaactcct ttcaggaacc tctgccatgg
cysa%%%a@@(?@:ﬁcﬁﬂ:acga gé%%coégamﬁieﬂﬁ@r Lys ggg 1le Arg Asn

cys GIn Lys Ser Asp Asp His His Gly teu val Asn Thr Leu Ser
6{0 Y : 615 620

Ala ser val Asn 2;5 Asp Leu Lys Asn

<210> 3
<211> €34
<212> PRT

<213> Ratius norvegicus

<400> 3

1

Met val Arg Leu val Leu Pro Asn Pro Gly Leu Glu Asp Arg Ile Pro
5

10 | 15

ser Leu Asp Glu teu Glu val Ile Glu Lys Glu Glu Ala Ser ser Lys

20 25 _ - 30

Pro Lys Trp Asp Asn Lys Ala GIn Tyr Met Leu Thr Cys val Gly phe

35 40 45

cys val Gly teu Gly Asn val Trp Arg phe pro Tyr Leu Cys Gin Ser.

His
65

50 35 60

1v Ala Phe Met Ile Pro Phe Leu Ile Leu Leu val Leu
Gly Gly Gly 70 75 80

Glu Gly Ile Pro Leu teu His Leu Glu Phe Ala Ile Gly Gin Arg Leu

85 90 95

Arg Lys Gly Ser val Gly val Trp Ser Ser Ile His Pro Ala Leu Lys

160 - 105 110

Seite &




Gly
TYFr
GIn
145
Gly
Tyr
Ile
Tyr
Ile
225
Gly
Pro
Ala
rPhe
Ile
305
val
val
Gly

Ala

Seite 11 WO 2006/018259 PCT/EP2005/008834 040064en
sequencelisting.txt ggctatgtgg aagagtgtgc caagagctct tctgtggact acttctggta

wEogR0agass 540 ctcaacatct ccactcctat cagtgactca ggctccatce agipgHieaat/oosssq

cctgctetge. 600 ctgacatgtg cctggagtgt tetgtatgtg tgtactatce gtggcatcga
gaccactggg 660 aaggeigifiraecalcacsie secrrigens talgicgtac tgaccatctt
tctcatcegt 720 g cttgactc t aagfgétgc caccaacggc attgtcttcc ttttcacacc
Va]ca%}t%itgf‘éa“‘}go %’éd%iﬁa%%% J8dc 5058%@6&% %t é:’ég‘ge’ttjcfé’ Aggtttacta
ctccttctca 840 ctggcecttcg ggggcctcat ctecttctce agctacaact ctgtacacaa
taattgt 00 ttc cgtqtc catcatgaat gecttacceat ctgtgtatge
PP R R R LN L ML
gaacacgaac 1020 atcctgaccc tcatcaatgg gttcgacctg cccgagggca
1 1BI9ACIr B9RgaRcUe 1080 89996FIFaGAALAIGTlY GAAIASCAGH
aatcccgagg cctatgecca gctgacgttt 11401 £agacctgtg acattaacae&accctctct
gagggtgtag agggcacagg cctggccttc 1200 attgtcttca ctgaagccat
Ty CaGgAgalg Teagigians Ceagtoigatc Balassetiod el pitigicaige tetigtgcct
ggccccctecielatgtitg ggaacatgga ggétgtggte 1320 gtaccctife aggatctcaa
tatcacccct aagaagtggc ccaaagaact gctcacaggt 1380 ctcatctgct
ArdggligatataLteicategad #cattttCehcaetgadtie gugceagtaet440y tggetctcce
tgctggd®8g ctatgctgge tccatcctie tgctaatcat cgccttttgt1f§00 gagatgtttg
ctgtcgtcta cgtgtatgga gttgacaggt tcaacaagga catcgagttc 1560 atgatcggcc
Glmtag c"ccaatéatmctggeeagg cheyt Jorgadofte %c@@t‘g W8P 0-eatcatgetgg
tcatcttcct cttctttttc gtgattg % tcaacaaaca gctca{fﬁl 1680 agcgtatggg
accctgacta tgaggagttc ccgaaatctc agaaggttcc ataccccqac 1740
ValqGytgiy & Bittof PattotgdRl bohttalle: gl tactdr'éocd@b it 1800
gccatctaca aactcatcag aaactattgc cagaagtctg gggaccaaca tgggctggtc
1860 aatgcgctgt ccaca‘g%céu{“ fgtgaﬁtaqun%ﬂa% ttaaga actgaI gogr g;210> 9

ThE39S D25 L2458 DRIA 2 Homo sapiens | ¢ L€ 245

Leu Thr teu Lys Gly Ala Thr Asn Gly Ile val Phe Leu phe Thr
245 _ 250 255

asn Ile Thr Glu Leu Ser Asn Pro Asn Thr Trp teu Asp Ala Gly
260 265 270

Gin val Tyr Tyr Ser Phe Ser Leu Ala Phe Gly Gly Leu Ile Ser
275 280 285

ser Ser Tyr Asn Ser val His Asn Asn Cys Glu Met Asp Ser Val
290 295 300

val ser Ile Ile Asn Gly pPhe Thr ser val Tyr Ala Ala Thr val
310 315 : 320

Tyr ser Ile Ile Gly Phe Arg Ala Thr Glu Arg rPhe Asp Asp Cys .
325 330 335

Asty Thr asn Ile Leu Thr teu Ile Asn Gly Phe Asp bteu Pro Glu
340 345 350

Asn val Thr ala 6¢lu Asn pPhe Glu Ala Tyr Gln His Trp Cys Asn
355 360 365

Thr Ashn Pro Glu Ala Tyr Ala Gin Lteu Thr Phe Gin Thr Cys Asp
370 375 380

Seite 7




Ile
385
Tle
Ser
Phe
Thr
Gly
465
Trp
Ile
Arg
Phe
Tle
545
ser
Pro
Pro

yr

Thr
625

<400> 9 atggtgaggc tcgtgctgcc caaccccggce ctagacgecc ggatceegte
cctggctgag 60 ctggagacca tcgagcagga ggaggccagc tcccggecga
wRSiggUResA caaggcgcag 120 tacatgctca cctgectggg cttctgcgtoPGaaEreaofransss4
- acgtgtggcg cttccectac 180 ctgtgtcaga gccacggagg aggagccttc atgatccegt
tcctcatcct getggtectg 24Q0eeienl 2 ay2006/61 825 PCT/EP2005/008834
040064en Sequencelisting.txt gagggcatec coct ta,cctggagt
S R S A R R R AT
ccacccggcc ctgaagggcc taggectggce ctccatgcte, 360 acgtccttca tggtgggact
v OlAcARC AppalsatalGeggAeLalpatastia 429 dicaastsct lapaggagec
tctgcectgg agsgactgec cgctcaacgadd@accagaca 480 gggtatiigg
acgagtgcgc caggagctcc cctgtggact acttctggta ccgagagacg 540 ctcaacatct
va TGRGPIERAt HAYCORCTREO g GleGateC Bag0tagat gcigcigige GRG- mkggcctgcy
catggadiyt cctgtacatg tgcaccdie gcggeatcga gaccactfyg 660
aaggccgtgt acatcacctc cacgctgccc tatgtcgtcc tgaccatctt cctcatccga 720
c190CH0RegGI0ARIgYeET cactaaiygoratagiotiGticisacyes eaacgicacyg 790
gaffctggecc agecggacac édfyctggac gcgggcgcac"’é‘g?gtcttctt ctccttctce 840
ctggccttcg ggggcctcat ctecttctce agctacaact ctgtgcatgg ctcagectet 900
préacectggy g@ggcgctg@@@ggggat 'g@ggﬁlgc%gdeﬁg’géét@ fgtectgcc 960
45§yggacctca tcgccagcéé ccatgacact ggtctcgtct gcagcaacaa ctgcgagaag

1020 gactcggtga ttgtgtccat catcaacggc ttcacatcgg tgtatgtggc catcgtggtc
The 0RO twcégmag@tggﬂrﬁtc@ég&ﬁﬁcﬁ Bgiigcéatoaty &rgchbadyy

80 {
cacgaacatc 1140’ ctgaccctca tcaacgggtt cgacctgect gaaggcaacg ‘

tgacccagga gaactttgtg 1200 gacatgcagc agcggtgcaa cgcctcc
Leécégﬁgg%tﬁigc%g‘;&rgg@ft&% giﬁos ed%é%%é’é‘é% {t%;a@ugg?e
cctctcagag gccgtggagg gcacaggcct ggccttcatc 1320 gtcttcaccg

aggccatcac caagatgecg tigtcceeac Iatggictot agtciicic 1380, ptiatgctct
“ﬂ:tgl?&ﬁ@ é%ﬁjt%"ﬁt t Algtt é&ggépav%gg{gﬁg cgtc%lggtgsigma cgggcagg

acctcagagt catccccccg aagtggccca aggaggtgct cacaggcectc 1500

atctgectqg ggacafticet sattggattn AtCHEacg R 0pACCEY IR AIACgTe 1560
Ph&cﬁ%@ct@c% té%sgczfgcta tgcaggrtcc attccectge tcatcagige cttctgcgag 1620

Trp Gin val Thr Trp Arg val val Ser Pro Leu ITe Met Leu val
530 535 540

; te Glu val Asn Lys Glin Leu Met Tyr
phe Leu rhe Phe !;28 val Ile asn ¥ e

pro Asp Tyr Glu Glu Phe Pro rLys Ser Gin Lys val !
ya'i e Asp SE(S) p 570 575

l Ala val val val Tle val Ala Gly val
Tyr Pro ggg Trp val Tyr val ‘ 353

Ley Thr Ile Pro Cys phe Ala Ile Tyr Lys Leu Ile Arg Asn
«e SSS 600 605

¢ln Lys Ser Gly Asp GlIn His Gly teu val Asn Ala Leu Ser -
%{3 y. 615 620

Ala ser val Asn Gly Asp Leu Lys Asnh

G
630

<210> 4
<211> 1805

Seite B




atgttctctg tggtctacgt gtacggtgtg gacaggttca ataaggacat cgagttcatg 1680
atcggccaca agcccaacat cttctggcaa gtcacgtggc gcgtggtcag ccccctgetc 1740

wRgesgateadcttcctett cttcttegtg gtagaggtca gtcaggagct gacctacageA896hs 008834

atctgggacc ctggctacga ggaatttccc aaatcccaga.agatctccta cccgaactgg 1860

gtgtatgtgg tggtggtgat tgt ct%%a 3
C

atctacaagc tcatcaggaa &

<212>
<213>

PCT/EP

t
§

gﬁgctcc% tcaccatccc tggctatgcc 1920
Gadgdd Hcdttaggg getggtgage
£880 acactgtcca cagcctccat gaacggggac ctgaagtact ga 2022 <2160> 10
ﬁ%&%gé?’ef? 12> PRT <213> Homo sapiens seite 13 WO 2006/01:8259
005/008834 040064en sequencelisting.txt <400> 10 Met Val

Arg Leu Val Leu Pro Asn Pro Gly Leu Asp Ala Arg lle Pro 1510 15 Ser

<400>

lkeu Ala Glu Leu Glu Thr lle Glu Gin Glu Glu Ala Ser Ser Arg 20 25 30

atggtgalou Ly Too visp AskdSolta GinghyoMet beutbariys tetyedyfRae 35 50
4 val AS, | Trp.Arg.Phe Pra Tyr Leu Cys GIn Ser.

cragso g O T b e R ¥epven 29

1acatgegSa7 TSSOt W Sk Fires L 2ecceaIpfaL aagShi Ri1e Alstlie GhaGln AoRo

ol BB SN Sl

9a099CaEly | GRFFYF P8 £5H9PagTte gecateggge ageggetgeg geggggeage

Ctggglgtgt ggagoiccal cCadcogygece crgaaggygce taggcctgyc Ctccatgete

acgtccrtca tggtgggact gtattacaac

ttcaactcct
gggtatgtgg
ctcaacatct
ctggcctgeg
aaggcegtgt
ggccrgacge
gagctggeec
ctggcctteg
aaggactcgg
gtctactccg
atcctgaccce
gtggacatoc
cagaccrgeg
arcgtettca
Ttcattatge
gtgccectge
ctcatetgec
tggetotece
gagatgtrtct
atgatcggec
ctcatgcrga
agcatctgyg
tgggrgtratg

tccaggagec
aégagtgcgc
ccacgtecat
catggagegt
acatcacctc
tgaagygege
agccggacac
ggggecrcat
tgattgtgtc
tcattgggrt
tcatcaacgg
agcagegytg
acatcaacge
' ccgaggecat
tcrictgect
aggacctcag
tggggacatt
tgctggacag
ctgtyggtcta
acaagcccaa
teatettcer

accctggcta

tggtggtggt

tctgeectgg
caggagetec
cagcgactcg
cctgtacatg
caggetgecc
caccaatggc
ctggetggac
crecttotec
catcatcaac
ccgegeeacy
gricgacctg
caacgectce
cricctctca
caccaagatg
ggggcrgtca
agtcatcccc
cctcattgoc
ctatgceggc
cgtgtacggt
catcttcrog
ctrcttctic
cgaggaattt

gattgigget

accatcatdt
agcgactgee
cctgtggact
ggctccatce
tgcaccatcc
tatgtcgtcc
atecgtcttce
gcgggcgcac
agctacaact
ggetrtcacat
cagcgctacy
cctgaaggca
gacccegegg
gaggccgtgyg
ccgttgtees
tctatgtttg
ccgaagtgge
Ttcatcttca
tecatreecc
gtggacaggt
caagtcacgt
gtggtagagg
cccaaatece
ggagrtgcect

Seite 9

ccrggatcat
cgctéaacga
actrrcrggra
agrggtggat
gcggeatcga
tgaccatctt
tcttcacgee
aggrcrtctt
ctgtgcacaa
cggtgratgt
acgactgett
acgrgaccea
cctacgegea
agggcacagg
cactgtggrc
ggaacatgga
ccaaggaggr
¢getgaacts
tgctcatcat
tcaataagga
ggcgcgtggr
tcagtcagya
agaagatctc

ccotcaccat

gtggtacrta
gaaccagaca
ccgagagacyg
gctgotgige
gaccaccggg
cctcatccega
caacgtcacg
ctecetictec
caactgcgag
ggccategtg
cagcacgaac
ggagaacttt
gctggtattc
cerggecttce
tgrgctcttc
gggcgtegtt
gctcacaggce
cggccagtac
cgcetrcege
catcgagtrtc
cagcceoccty
gcrgacctacg
ctacccgaac

ccctggetat

T el et e Hig froAla Ley, o

er MetLeu Thr ser Phe Mét val

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



Tyr ASn Thrlle lle ser Trp lle Met Trp Tyr Leu Phe Asn Ser Phe 130 135
140 GIn Glu Pro Leu Pro Trp Ser Asp Cys Pro Leu Asn Glu Asn GIn Thr
woldpdekied 160 Gly Tyr Val Asp Glu Cys Ala Arg Ser Ser Precyat¥eaps/008834
Tyr Phe Trp 165 170 175 Tyr Arg Glu Thr Leu Asn lle Ser Thr Ser lle Ser
Asp Ser Gly Ser 180 183ddadle Sdaydenck Mathketkkeu Cys Leu Ala
gCCatcCyS3ARSTES BER7al et I 00 208 oA dVieg 1By< Aqr | [eoliay Glytte Gilg6o
agcacabphd E&ababyerdla¥@lahvggd Oualeralhdie dhgser Thr Leu Pro Tyr Val, g
Val Leu Thr lle Phe Leu lle Arg 225 230 235 240 Gly Leu Thr Leu Lys
Ala Thr Asn Gly lle Val Phe Leu Phe Thr 245 250 255 Seite 14 WO
2006/018259 PCT/EP2005/008834 040064en Sequencelisting.txt Pro
<211> ASR07al Thr Glu Leu Ala GIn Pro Asp Thr Trp Lew Asp Ala Gly 260 265
<212> 2hRaAla Gin Val Phe Phe Ser Phe ser Leu Ala the Gly Gly Leu lle Ser 275
280 285 Phe Ser Ser Tyr Asn Ser Val His.Gly Ser Ala Ser His Ser Trp Gly
<213> YYD BEY ¥5p Arg Ser Gly Arg Asp Ala Asp Ala Ala Leu Gly Cys Val
Leu Thr 305 310 315 320 Trp Asp Leu lle Ala Ser Arg His Asp Thr Gly
Leu Val Cys Ser Asn 325 330 335 Asn Cys Glu Lys ASP Ser val lle Val

<210>

'a‘iggig%%@l!edksge@k@x RRE Bt 34034830 hge ggattccatc tctggatgag 60
ttagaggica ttgaaazgga agaggccggc tCcaggecca aatgggacaa caaggeccag 120
tacatgcica <ctgtgtggg ctittgtgtg gggctgggéa acgtgtggeg cttcccctac 180
ctatgccaga gecatgoagg agggaccttc atgatoccat tcctcatcct tctggtgttc 240
gagggaattCc ctttgcigta cctggagttt gecatceggtc agaggotacg caagggcage 300
atgggtgtgt ggag&tccat ccaccctgct ctgaagggta taggeatoge ctecatgtto. 360
gtgtccttca tggigagect gtacta;aat accatcatcg cctgggreat gtggtactfc 420
ttcaactcct ticaggaacc tetgecatgg agtgaatgitc cactclacca gaaccagaca 480
ggctatgtgg aagagtgtgc caagageict tccgtggact acttctggta ccgagagact 540
cttaatatct ccacttccat cagtgactca ggotccatcc agtggtggat cctgetotge 600
ctgacatgtg cctggagtgt gcotgtatgig tgtattatcc gtggcatcga gaccaciggg 660
aaggctgtgt acatcaccto caccctgece tatgrigtac tgaccatctt tctcatccogt 720
ggcttgactc tgaaggotge caccaacgge attgtcoticce titttcacacce caatatcaca 780
gagctgagca accccaacac gtggetggat geaggtgetc aggrcticta ctoctuictca 840
ctggcettcg ggogectcat ctecttotce agetacaact ctgtgeacaa taattgtgag 300
atggattctg tgatcgtgtc tgtcatcaat ggertcacat ctgtgtatygc ggocacogtg 960
gtctactcca tcattggett ccgagccact gagegetttg atgactgtgt caacacgaac 1020
atcctgacce tcatcaatgg gttcgacctg ccggagggca atgtgacttc agagaacttt 1080
géggcctacc aacagtggtg caatgccact aatccccagg cctatgcaca actgaagttt 1i40
cagacctgtg acattaacag CrLccttict gagggtgtgg agggcacagg cctggecttc 1200
attgtcrtca cggaagccat cacgaagatg Ccagtgrccc cactgtggtc ggtgetctrit 1260
tttataatgc tcttetgect gggactctee tccatgtttyg ggaacatgga gggtgtgotc 1320
gtacccctte aggacctcaa tatcacccct aagaagtgge ccaaagaatt gttgacagge 1380
ctcatctgct tggyggacata tctcatcgol ttcatittca cactgaattc gggccagtac 1440
tggetctctc toctggacag ctttgetgge tccattectc tgctaatcat cgoctitrge 1500
gagatgtttg ccgtcgtcta cgtgtatgga gttgacaggt tcaacaagga catcgagttc 1560
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Ser Val Tyr Val Ala lle Val val Tyr Ser Val lle Gly the Arg Ala 355 360 365
Thr GIn Arg Tyr Asp Asp Cys Phe Ser Thr Asn lle Leu Thr Leu lle 370 375

WO oly the Asp Leu Pro Glu Gly Asn Val Thr GIn Glu Asirhepdalseess3s

385 390 395 400 ASP Met GIn GIn Arg Cys Asn Ala Ser Asp Pro Ala Ala

Tyr Ala GIn 405 410 4113505 I }( Eh%Gh‘l Thr C
atgatcgged Seadguchia \éﬁtéﬂﬂcég Y aégéﬁ&?j}?légééa}/
hr Glu Al

&0 R R

atcatg

le Thr L

b 43

S Asp lle ASn Ala Phe
X

Fiit AlagRbedle yal the,

55 435 440 445 Met Pro Leu Ser Pro Leu Trp Ser
fle et Tl AEUBE 2% 460" et e LBl T Ser SEFBO

agcatctgmt RhedGhpAsn MeoGloGly Valadaltdak 4ee a5t 405 480 Broaheu Giry4o

tgggterath LEYAEL YA 'ﬁ?{ﬁtp
ly y y

Gly Leu'lle'Cys Leu G

<210

%%(atty;gmfa@c'cyat o

r Phé Leu lle Gly the |

i

5490495 Lea Thr
s

566505 510 TH
gecatctpes AGHSEr Gy @GR TSHTFE LEWP BT 1Y LEWASR Seér T9e g &S 520860

aatacac?gl SQIRJEWOLE09H/RL84 58P THRR2005(@Q8834 040064en
Sequencel i sting. txt Gly ser lle Pro Leu Leu lle lle Ala Phe Cys Glu Met

Rhe Ser Val 530 S35 540 Val Tyr val Tyr Gly Val Asp Arg Phe Asn Lys

Asp lle Glu Phe met 545 550 555 560 lle Gly His Lys Pro Asn lle Phe Trp

<211>
<21i2>
<213>

DNA

Homo

<400> 6
accatggtga
<210> 7
<211 22
<212>
<213>

DNA

Homo

<A400> 7

sapiens

ggctegty

sapiens

gtgtcaggga aggaggaacc ag

<210> 8

<211> 1805
<212> DNA
<213>

<400> 8
atggtgaggc

ttagaggtca
tacatgctea
ctgtgccaga
gagggcattc
gtgggrgtat
grtgtccrica

TLcaacicct

ttgtgctacce
ttgaaaagga
cctgtgrggg
gccatgogagg
ccrtgcotgea

ggagcreceat

“tggtgagoct

ttcaggaace

Rattus norvegicus

caaccetgge
agaggccage
ctictgtgtg
agggocctrtce
cctggagttt
ceaccerget
gtactacaac

tctgeeatgg

&fn val Thr Trp Arg Val Val 565 570 575

ctagaggacc
tccaagecca
gggctgggea
atgatccect
gccatcggac
ctgaaggyty
accatcatcg

agcgaatgec

ggattccgrc
aatgggacaa
atgtctgycy
tcctcatect
agaggctacg
taggcatego
ccraggrceat

cactcaacca

Seite 11

tctggatgaa
caaggcccag
ctrcocttac
tetggteety
caagggcagt
ctcecatgttc
gtggtattic

gaaccagaca

18

22



ser Pro Leu Leu Met Leu lle lle Phe Leu Phe Phe Phe Val val Glu 580

585 590 val ser GIn Glu Leu Thr Tyr Ser lle Trp Asp Pro Gly Tyr Glu Glu
wooRbA895 Phe Pro Lys Ser GIn LyS lle Ser Tyr Pro Asn TrpCUaER005/e08834

Val 610 615 620 Val Val lle Val Ala Gly val Pro ser Lea Thr lle Pro Gly

Tyr Ala 625 630 635 Tvr Lvs Leu |
ggctatg%éf é;ga%%@ég 645 ﬁgggeg%géggae%

t Asn

Ve

156

A{a%A_\%r;(é-lis Cys GIn Lys Pro
T

Ghes SegadigAlaser s40
ly Asp Leu Lys 660 665 670 Tyr <210> 11 <211> 3252

cteaacazol BEFNECED T 3ARAACSAp RIS CAGES PR RGREndy teEhERdket  ©9°
ctgacatipGFlEgigRdgegecetalolagectagLugugycagy H0: aupaagycsy CmIgicageo

fcgcgagcct accctccgeg gacqgtett tcgcct t t t
i e e

ggcttgadgyCogORl PGty gRCCRBINIT] 8§ 9 tEatby gt fsgecg agg 2agaca

gagctga%%%p%g%%%ég%g%g

cagcatcat cccca

]

780

089 ARAYTGESLIRGAAGIGRIFAleHENE Cacteaged 300 g40

tgdc ttcaccggcc tgtccteegt gttcctgata gcgaccccgg 360

ctggcctagoageadts Ceyy otEEEEGAEG CcREERRCARET A G ERtR Ty RAE W actg®C

atggattted

IgaeR

Oelacaq9as UYeraedaas1gcegeaeagriorsgeegegty

tactggctcg - 480 Seite 16 WO 2006/018259 PCT/EP2005/008834
grctacyyAe0BERT S¥ierFAARRTE Tkt BRAEAGHTE ARRITIE] Yedttiggad e

atcctgd98A0GEEEE HEPF IRAGIgagatsgygadylit:agtifyRgey g gaF@geigL tC

Clggatggct ggdadticaq teagapcledacsigs @i cca

gaggccrats
cagaecctgtg
attgtettea
trratcatoc
gtaccccttc
crcatcrget
tggcteteec
gagatgtttg
atgatcggec
atcatgctgg
agegratggg
tgggtgtacg
gccatctaca

aatgcgetgt

<210> 9
<21l>
<212>
<213>

DNA

<400> 9
atggtgagge

ctggagacca

tacatgctea

2022

acattaacac
ctgaagccat
tertergect
aggatctcaa
tggggacata
tgctggacag
ctgtegteta
ataagcocaa
featettect
accctgacta
cagttgtggt
aactcatcag

ccacagcctc

Homo sapiens

tcgtgetgec
tcgageagga

cctgectggg

ctgtgtcaga gccacggagg

cttcocterct
cacgaagatg
gggeeicrec
tatcaceect
teteategee
ctatgoetgac
cgtgtatgga
catcrtctgy
ctrotttte
tgaggagttc
cartgtgget
aaactattge

10tgaategg

caacccegge
ggaggcecage
crrergegtyg

aggagccttc

gagggtgtag
ccagtgtece
tctatgtitg
aagaagtggc
trcattttca
Tecatooetc
gtigacaggt
caagtcacgt
gtgattgaag
ccgaaatctc
ggagtaccct
cagaagtctg

gaccttaaga

ctragacgcec
tececggeega
ggcctoggea

atgatccegt

agggcacagg
cactgtggtc
ggaacatgga
ccaaagaact
cactgaattc
tgctaatcat
tcaacaagga
ggagagtggl
tcaacaaaca
agaaggttcc
gcetrtaccat
gggaccaaca

actga

ggatccecgte
agtgggacaa
acgtgtggcg

tcctcatcecet
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gctgacygrtt
cctggegtte
ggtgcrctte
gggtgtggtc
gcrcacaggt
gggccagtac
cgeortrtgt
catcgagttc
cagtcogetg
gctcatgrat
ataccccgac
ccectgettt

tgggcEggrc

cetggotgag
caaggcgeag
ctteccctac

gctggtoctg

HECRL A

.E:{-‘.;v“_” -

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1805

60
120
180
240



ccattgtgac cgagtggaac ctggtgtgtg aggacgactg gaaggcccca ctcacaatct 660
ccttgttctt cgtgggtgtg ctgttgggct ccttcatttc agggcagctg tcagacaggt 720

wdlgpeaggaa gaatgtgctg ttcgtgacca tgggcatgca gacaggcttc agcttectge phabs/oo8834
agatcttctc gaagaatttt gagatgtttg tcgtgctgtt tgtccttgta ggcatgggcec 840

agatctccaa ctatgtggca geakHtates tgggggﬁggq aafictt aagtcagttc 900
gagggc@tﬁta&t@dttghﬁat?@tt&gg@@ﬁgmaﬁﬂﬁ&ﬁmmﬁ@@@ﬁ%&%@%%&ﬁgc 300

cactott acttcatc cgagactggc ggatgctgct ggtggcegcetg acgatgeccgg 1020
ctaggr gggﬁg%%%%agg%cggtag Fg&%ﬁ%?c% %cﬁ&%%c%%@&é?gé c%‘é‘f%’t‘é%%ﬁmo 360
aCgTCCHYGYAGFAnT6RRy ATGEA YRt Rica teal chaggurigroaaageo@atgggatty 420
trcaactdA0 HOLLIE Cacliit 4aeceadia-agliacaaga ce1agolce aadaageage, . o

1200 agtcccacaa catfctggat ctgcticgaa cctggaatat ccggatggic accatcatgt
gogtatgtusy ACORHRERTE (ftGARGALE atafCafFR GEtARIF§ iR etogatastegta 540
- crcaacd@A0 ceeligeatog JgacAtt GuYigetachicailiegasAaaligRatesEgacat gop

1380 atgtgttggc ctggctgctg ctgcaatatt tgcccecggceg ctattccatg gecactgecc
cto9cC i PIRIEE gg e R eheR BB ECE e o Rt 650

aaggccd&f0 atggotacayt coiggtgsty gtgggoaagt tiggagicasggetgeaitideeat@atct 720
1560 .acqgtatacac agcta tatcccacaq tggtgagaaa cat tgt

aaccra e e A B Tl atccn 790

gagctogRigceaisgIBRY SE0gCostqcREEISNICICaRad Ytlyaccattcigacagc@40

ctgggc?&?ﬁt%éﬂ%gtt%@%%@@@%%%%@%?ﬁ@ﬁc@%&&%%gggggccag%{}

atgctaagag 1800 tcaaaggaat gaaacacaga aaaactccaa gtcacacaag -

CactCCERgHAGERY HREGGtCART TG oSG EBAEa Sle AR B dltidgdaacc 960

tgggacttiancalgaceiiecaotna ggoreaaact $ 920 gaauagdanadactyielithaag 1020
ccagaaatgg ccagctt t% ca%a%tcc a tccttca%l%o gacaaaggcc tttgctgttt

sacteagian il AHES ety STREet BOATAUEdR 036 R aEE 1A1S Shiacard 80

tactcciggecciagmy graaratatt sctetag guarcactgggget 2400 acrtasagan-aacticatalo
tCc a cag.c 1ag 2160_gcaqgttaatt tttcactag

crgacc e et dagal %

gacatgtacitgaatgoggceecrdacaaggtta§agaetagtraedtraccarsentttceatactteso

accrge§aidaglag 198aaiiag 298887 AR F0LRR 1Y C5-2340, CAaqRRYTL galicttacs »
ftttctcagt tacagaggac attaactgga tcattgcttc 2400 cccagggcag gagagcgcea

g9
gtcttca@@,@a@a@5%&6%3[&3@%@%@%@5‘%5%@ggga@%@t gorettotee 1380

attatgectetr tctgectggg gotgtcatct atgttiggga acatggaggg cgtcgthgrg 1440

cecctgcagg acctcagagt €atoCoCooy aagrgygctca aggaggtoct cacaggectc 1500
atctgeotgy ggacattcct Catiggetic atCttcacygc tgaactocgg ccagtactgg 1560
ctctecctge tggacageta tgccggetce attecectge tcatcatege cttctgegag 1620
atgttctctg tggtctacgt gtacggigtg gacaggttca ataaggacat cgagttcatg 1680
atcggcecaca agcccaacat cttctggeaa grtcacgltgge gogtggtcag ccccctgetc 1740
atgctgatca tortoctcett cttcttcgty gtagaggtca gtcaggagct gacctacagc 1800
atctgggacc ctggctacga ggaatttccC aaatcocaga agatctecta cccgaactgy 1860
gtgtatgtgg tggtggtgat tgtggctgga gigccctcce tcaccatecc tggctatgéc 1920
atctacaagc tcatcaggaa ccactgocag aagooagggyg accatcaggg gotggtgago 1980

acactgtcca cagcctecat gaacggggac ctgaagtact ga 2022

<210> 10
<21l> 673
<212> PRT

<213> Homo sapiens .
Seite 13 B el




agcagatgca gatcaccagc aaagtgcact gatgtgtgag ctcttaagac cactcagcat
2520 Seite 17 WO 2006/018259 PCT/EP2005/008834 040064en

wOSRRIbeReslisting.txt gacgactgag tagacttgtt tacatctgat caaagcacRy Ggigicseasss4

ggctcataat 2580 aaatgctcca ttgaatctac tattcttgtt ttccactgct gtggaaacct
ccttgctact 2640 atagcgiatedgbaagihiraraI33a% Agleagoty agagagatga
gcaacgttgt 2700 cttttctctc aaagctgtaa tgtgggtttt gttttattgt ttatttgttt gttgttgtat
2760 ccttttctcce ttgttatttg cccttcagaa tgcacttggg aaaggctggt tccttageet 2820

<400> CcTiggtttgt gtcttttttt tttttttttt aaacacagaa tcactctggce aattgtctge 2880

Met
1

Ser

Pro

Cys

His

65

Giu

- Arg

Tyr
Gin
145
Gly
Tyr
Itle
Tyr
Ite
225

Gly

clgccact agtgcaaggce cttaccagec tagcctct cacttctc tgccaaa 2940
va agﬁé gtg?ca gtgtgtg?%éctt%cttg %gtgcﬁclagtc ggé%g%?’ﬁ E‘l{gc*“ égaa 5000
agaaatttaa attgtgttca tagtctttca gagtagctca ctttagtcct gtaactttat 3060
Le{08gl0R%! HOlglre Hitaatigt glictelilo etaptalotinccalgoa. 3120,
ctcctagayc atatgcctca cctggttada aaagaacaaa catgttttsg tgaaagctac 3180
tgaagtgcct tgggaaatga gaaagtttta ataagtaaaa tgatttttta aatatcaaaa 3240
Ly 22A3AA33aRAS 132D A15280r ¥ <b> BT TR2 18 PAT @l 3»hdomo
saprens <400> 12 Met AAJASP Tyr ASP Giu Val#bhr Ala Phe Leu Gly Glu
Trp Gly Pro 151015 Phe Gin Arg Leu lle Phe Phe Leu Leaser Ala Ser
valleclle Rem AsSry 202530 Ghy Phey TeeGRrhemyser.Serdyal Bhe keu lle Ala
50Thr Pro Glu His, 35 40 45 Arg Cys Arg Val P18 Asp Ala Ala Asn Leu ser
Ser Ala Trp Arg Asn 50 55 60- His Thr Val Pro Leu Arg Leu Arg Asp Gly

GTAgI®I6 sl ro ;gg ®ef Ile Pro phe iy,g_'u Ile Leu Leu val téeu
O

\

Gly ITe Pro teu Lteu Tyr teu Glu Phe Ala Ile Gly Glin Arg Leu
85 90 95

Arg Gly Ser Leu Gly val Trp Ser Ser Ile His Pro Ala Leu Lys
100 105 110

Leu Gly teu Ala Ser Met Leu Thr Ser Phe Met val Gly Leu Tyr
115 120 125

Asn Thr Ile Ile Ser Trp Ile Met Trp Tyr Leu Phe Asn Ser Phe
130 135 140

6lu Pro Leu Pro Trp Ser Asp Cys Pro Leu Asn Glu Asn Gln Thr
150 155 160

Tyr val asp Glu Cys Ala Arg Ser Ser Pro val Asp Tyr phe Trp
"~ 165 | 170 175

Arg‘G‘lu Thr Leu asn Ile Ser Thr Ser Ile Ser Asp Ser Gly Ser
180 185 - 180

Gln Trp Trp Met teu Leu Cys Leu Ala Cys Ala Trp Ser val Leu
195 200 . 205

Met Cys Thr Ite Arg Gly Ile Glu Thr Thr Gly Lys ala val Tyr
210 215 220 :

Thr Ser Thr Leu Pro Tyr val val teu Thr Ile phe teu Ile Arg
. 230 235 240

teu Thr Leu tys Gly Ala Thr asn Gly Ile val Phe Leu Phe Thr
245 250 255

Seite 14




Pro

Ala

Phe

305

Trp

AsSn

ser

Thr

ASnH

385

ASD

Ley

Glu

Met

Cys

465

Pro

Leu

Thr

65 70 75 80 cys Arg Arg Tyr Arg Leu Ala Thr lle Ala Asn Phe ser Ala Leu
Gly 8590 95 Leu Glu Pro Gly Arg Asp Val Asp Leu Gly Gin Leu Glu GIn
woSheaek2500 105 110 Cys Leu Asp Gly Trp Glu Phe Ser GiIn Asgruahdod008834
Leu Ser Thr lle Seite 18 WO 2006/018259 PCTiEP2005/008834
040064en Sequencelisting.txt 115 120 125_ Vgl Thr Glu Trp Asn Lea Val
Cys GIU Asp Asp Trp 1P EeART PreER S35 T3B% 4 Thr lle Ser Leu Phe
asn R fal-Gly v alduen e & BlyrSer2he Tio-Serp 14&1156p1 534160 yGly Gin
Leu S&CAsp Arg Phe Gly Ar§2%s Asn Val Leu Phe 4P Thr 165 170 175
Met Gly Met GIn Thr Gly Phe ser Phe Leu GIn lle Phe Ser Lys Asn 180 -
Gin 188 19@%@@%%@@5%%?\%&&%&% sl Gly Met Gly Gin
I/ °195 200 205 Ser Ash j:Ilyr Val Ala Ala Phe Val'Leu Gly Thr Glu lle Leu
Gly Lys 210 215 220 Ser Val Arg lle lle Phe Ser Thr Leu Gly Val cys lle
ser i THARE225 233 bdb 2401 PRETGH Fyg §iet'Val BRU BB 194 Pile Ala
Tyr Phe lle Arg Asp Trp 245 250 255 Arg Met Leu Lea val Ala Leu Thr

Met Prf Gly Val Leu Cy% Val ,%\La %go 286£15 OLeuTr TLrg PQﬁrlle Pro
Arg e sEPPAT ArgSErd LRUMIR &7 PGl 275288 288 Afg PhegsIu Glu

Ala Glu Val lle lle Arg Lys Ala Ala Lys Ala Asn

Asp Leu Ile Ala Ser Arg His Asp Thr Gly Leu val Cys Ser Asn
325 330 ' © 335

¢ Glu Lys Asp ser val Ile val Ser Ile Ile ash Gly Phe Thr
© BXO P 345 350

val Tyr val Ala 1le val val Tyr ser val Ile Gly Phe Arg Ala
355 360 365

Gln Arg Tyr Asp Asp Cys Phe Ser Thr Asn Ile Leu Thr teu Ile

370 375 380

1v Phe Asp teu Pro Glu Gly Asn val Thr Gin Glu Asn Phe val
Gly Fhe Asp 390 345 400

in 6ln Arg Cys Asn Ala Ser Asp Pro ala Ala Tyr Ala Gln
Met @ 40% Y 410 415

val phe Gin Thr Cys Asp Ile Asn Ala Phe Leu Ser Glu ala val
420 425 430

1v Thr Gly Leu Ala Phe Ile val phe Thr Glu Ala Ile Thr Lys
e 43E g 440 445

Pro Leu Ser Pro Leu Trp Ser val Leu phe Phe Ile mMet Leu Phe
450 455 : 460

Glv Leu ser Ser Met Phe Gly Asn Met Glu Gly val val val
Led Y 470 475 480

teu GIn Asp Leu Arg val Ile Pro Pro Lys Trp Pro Lys Glu val
& g 485 490 485

Thr Gly teu Ile Cys teu Gly Thr phe Leu Ile Gly Phe Ile Phe
500 505 510

Leu Asn Ser Gly Gln Tyr Trp Leu Ser ieu Leu Asp Ser Tyr ala
515 520 525

seite 15



Gly
val
545

Ile
ser
val
Phe
val
625
Ile

Gly

Tyr

<210>
«211>
<2312>
<213>

<400>

290 295 300 Gly lle val val Pro Ser Thr lle Phe Asp Pro Ser Giu Leu GIn
Asp 305 310 315 320 Leu Ser Ser Lys Lys GIn Gin Ser His Asn lle Leu
woAsndimuiseu Arg 325 330 335 Thr Trp Asn lle Arg Met val ThP{l@/ER0Be¢08834
lle Met Leu Trp Met 340 345 350 Thr lle Ser Val Gly Tyr Phe Gly Leu Ser
Lea Asp Thr Pro Asn Lpig0d26n38830mmdaisieht Agde Phe Val Asn Cys
Phe Leu Ser Ala Met Val Glu val 370 375 380 Pro Ala Tyr Val Lea Ala Trp
Ser LI ST AT BCTyE Lo P o TG S |8 IS S0Ber6Tassh
PCT/EP20051008834 040064en Sequencelisting.txt 385 390 395 400
Tyr Met.Ala Thr Ala Lea Phe ly Gly.serval Leu L.eu Phe 405
Tyr4¥6aeii[%’ T\/Ié‘f éal\éélgef? a%xﬁgroglg?okgﬁpigé 'I‘L%%rs T%/} thl}ﬁla &%&l Leu
Val 420 425 430 Met Val Gly Lys Phe Gly Val Thr Ala Ala Phe Ser Met
1y B TV HALA35.440 445 o T T ARGl B FRIOT VAl Yt Arg
AsnMet Glgafal Gly 450 455 4605748 ser Ser Thr Ala Sers&eg Leu Gly ser
lle Leu Ser Pro Tyr Phe 465 470 475 480 Val Tyr Leu Gly Ala Tyr Asp
profl@PhedareProalyrile ke Mat GuABRAIRhANhSertethThelle Leu Thr
Ala lle38&u Thr Leu Phe Leu P$@ Glu Ser 500 505 51%®he Gly Thr Pro
Leu Pro Asp Thr lle Asp GIn Met Leu Arg Val Lys

ser Gln Glu LU Thr Tyr Ser Ile Trp Asp Pro Gly Tyr Glu Glu
595 600 605 .

pro Lys Ser GlIn Lys Ile Ser Tyr Pro

frp val Tyr val val
610 615

620

Asn

val Ile Thr

635

val Ala Gly val Pro Ser Leu

Ile Pro Gly Tyr ala
630

640

Tyr Lys Leu élg Arg Asn His Cys Gln

Lys
650

Pro Gly Asp His Glin
655

ser Thr Leu Ser Thr Ala ser
660 665

val Met Asn Gly AsSp Leu Lys
Lteuy va el

11
3252
DNA

Homo sapiens

11

gcggeccagg
accaaggcog
tgcetggett
ccccgaccec
tgaccgectt
ccagcatcat
agcaccgetg

tcccactgeg

ccegeaacct
cggtgtcage
gcctggtogg
aggccgeget
ccrgggegag
ccecaatggc
ccgggtgecg
gctgegggac

tecctggteg
tcgegagect
£ggcgagrgc
ctgtgggect
tgggggeect
tteaccggec
gacgccgoga

ggccgegagyg

tgcgeecetat
acccteegog
cecgegegea
ctgagggcgg
tccagegect
tgtccteegt
acctgageag

tgceccacag

gtaaggccag
gacggtcttyg
cgcgcaaago
catgcgggac
catcrticttc
grtectgata
cgectggege

ctgeegeege

seite 16

cegeggeagg
ggtcgeetgc
ccgeegegtt
tacgacgagg
ctgcteageg
gcgaccecag
aaccacactg

taccggcteg

60
120
180
240
300
360
420
480



515 520 525 Gly Met Lys His Arg Lys Thr Pro Ser~His Thr Arg Met Leu

Lys Asp 530 535 540 Gly GIn Glu Arg Pro Thr lle Leu Lys Ser Thr Ala
wOPhes/bra$H50 555 <210> 13 <211> 1983 <212> DNA <213>pHomP2005/608834

sapiens <400> 13 ggggcggggce gcgcetacccg cagcccccgg agetcggceta

actcggcegec cagtgcacgg;@@ogsggaggggg:,g‘gg,tg:g@gggQggcgaggg gatttatgac
tcaccagsgftgagst acteggeagtansatesamumgicciaticatataige allgraRaac sq0

cocasiepasCa 5 oS AN s A

tgcaggcccc caggcaatgt. 240 gagtcaggtt gftttcca 600
Ceattoulan S REY Rfe PR 960t §teasaG 98 Tty Saagancagitacygt gaagtigcageo

ccrrgtaatygigagadetagdagst Gl GiCeagaialk 208a00AR33 Qggggéagqgt 720
et Cccacaté%a%%%gg&:tatg aatacactgg 420 seite 20 WO 2006/01825
99 BT /PO bYS 008 340 bAd T T BT A e RefRg It Baraagaeetoc 780

agatctgagt:ttgenggu}tggatggmmammmmgaca@mag%tgagw9gt9340
cCa aaa tgacttgcaa tgctgatcca gcccctattt
agacctg{:‘gmg%{agg %é%%agc%?g%g% 03 gt%gactgt?%‘g?%g@%tt?&@%% %%@Wc 900
gtataatghtg Gy e gty thyt rattatagt dygantags 66t ParaeRott 960
+HEqoticalt attagace gchggs g t 720 tgcaagtggc
cacts tatcttgtgg tgdg tttgtB cﬁg%%tg ggat%%%%c%%gé%%?é %%oagﬁa’é%cggag 1020
999'59‘5%5%@8?8 (IETHRRTIER GHGAat (g SEebeteg0ctegacagya 1080
agggactactogina gaReciogigaaoHiaccaq  ajealusdet egaeagigac %QQg‘c_Q}&E%Sm 1140
ttgtgcg%%%tgégggg géggc%gt ct cccagagaca cctttttggc ttctctcaga 960 gggacgatat :
gaagaagcac aaaasatage g @aﬁ%ﬁ&%@?%ﬁ%é&é@%@gc 1200
agtcccateetgtasactgiengaar: tittageact gyagstanaa gEis a0 @ataneseqk0801 260

Ccataatgct gtggatgacc atatcagtgg getattttgy gotrtegert gatactccta 1320
actigcaltgg ggacatcttt gtgaactget tectttcage gatggttgaa gtcccageat 1380
atrgtgtrggc ctggctgety ctgcaatatt tgccccggeg ctattocatg gccactgeeg 1440
TCLLCCTggy tggcagtygre crictcttea tgeagotggt acccccagac ttgtattart 1500
tggctacagt cctggtgatg grgggcaagt tiggagrcac ggctgocttt tccatgotct 1560
acgtgtacac agecgagetrg tatcccacag tggrgagaaa Catgggtgtg ggagtcaget 1620
ccacagcatc ccgectggge ageatoctgt ctooctactt cgtttacctt'ggtgcctacg 1680
accgetteet gocctacatt ctcatgggaa gtctgaccat cctgacagee atcctcacct 1740
tgrtrtcrcoce agagagcttc ggtaccccac teccagacac cattgaccag atgeotaagag 1800
tcaaaggaat gaaacacaga aaaactccaa'gtcacacaag gatgttaaaa gafggtcaag 1860
aaaggcccac aatccttaaa agtacagcct tCtaacatcyg cttccagtaa gggagaaact 1920
gaagaggaaa gactgrcitg ccagaaatgg ccagerigio Cagactccga gtccttcagt 1980
gacaaaqgec tttgctgttt'gtcctcttga cctgtgtctg acttgotoct ggatgggcac 2040
ccacactcag aggctacata tggeocraga gcaccacctt cctctaggga cactgggget 2100
acctacagac aactticatct aagtcctaac tattacaatrg atggactcag cacctccaaa 2160
gcagrtaatt titcactaga accagtgaga tctggaggaa'tgtgagaagc atatgctaaa 2220
tgtacatttt aattttagac tacttgaaaa ggcccctaat aaggctagag gtctaagtce 2280
CCCacCCCIt tococactor cctctagtgg tgaactttag aggaaaagga'agtaattgca 2340
Caaggagttt gattctitacc ttitctcagt tacagaggac attaactgga tcatigcottc 2400
Cccagggcag gagagcgcag agctagggaa agigaaaggr -aatgaagatg gagcagaatg 2460
agCagatgca gatcaccage aaagtgcact gatgtgtgag cicitaagac cactcagcat 2520
Seijte 17




cactgaagtt cagaagcaca acctatcata tctgttttat aactggagca ttacgaaaag 1140

gacacttacc gtttggctaa tctggttcac tggaagtttg ggattctact cgttttcctt 1200
wogaasisigisaacttaggag gcaatgaata cttaaacctc ttcctectgg gtgtagRGEBRBGS/ 008834

aattcccgcc tacaccttcg tgtgcatcgc catggacaag gtcgggagga gaacagtcct 1320

ggcctactct cttttctgea gtgaapkaas, CLAMAIG $ialgalpa fecceccagaa 1380
gacgachcattataih tigogtytos tgacagetatggsigoaaan digecatog-gogpageatadd40 2580

savociSUECISALIBINAS sagqiuacet claicenae AINBARAI A0USIEIIE00 o

aag%agc agcatggtgt gt€ccetgge cag cat CQCCGttct cigtygace
atagcgwgnaggaﬁttgg‘atctteaata@ea@agtfcgm@@ggg AGRHGREOACOTAGRISE 2620 2700
cttttc@cgctgtkaaaa%%{?&%ﬁgQH‘EQ‘@%Q%%%CSQEE&QQ%@@CQ%‘ET@QE%%‘%E%?@QQE‘ 2760

gcCtgcaaaa ctggagtcag agaatgaaag caagtcaagc aaattact

Cet Tt e RMRATTAS SRR PR GRS AP T AGG T 2620

cctgg-cﬁ@tﬁcww{g&tgaaéa&a@@taatgm@@a@a@tgﬁg&&a@@acatg@cgﬁ&tgattt 2880
accctaatgc ctttgtatta 1860 gag aatctt attctcatct cccatatgtt tttggtat

AGCLOCAitiaHth & T 5 St S5t AT GhaTShaa e datRA5aac? 240
aacagtgaa@aﬁggagmaaaaaaa:d%@ HFaathot3 c<2t@ogidga?l rtariasx24 2> 3000

T <213> Homo sa i s <4 LG H lu Gly
sanaat i, AL AT EIRIC Pre “SUIR 31O 000iiasmo ) atreie 6o
tgggtgRET/ Em&mwmmaﬁ@m@mmwtﬂms 1 esT@YaArg 3120

L Il I er
e GRS PIR I nmtATE deteda g e o

tgaagtgﬂ@%ﬂ%ﬁ@@@ﬁﬂ%ﬁ?%ﬁ%@éﬁ@Iﬁ%‘&F%ﬁﬁe%@tcaaaa 3240

aaaaaaaaaa aa : 3252

<210> 12
<211> 557
<212> PRT

<213> Homo sapiens

<400> 12

Met Arg Asp Tyr Asp Glu val Thr Ala sl’ge Leu Gly Glu Trp ?;y Pro
1 5 .

Phe Gln Arg Leu Ile Phe Phe Leu Egu ser Ala Ser Tle %ée Pro Asn
20 :

Gly pPhe Thr Gly Leu Ser Ser Vg] phe Leu Ile Ala Igr Pro Glu His
35 4

Arg Cys Arg val Pro Asp Ala Ala Asn Leu ser égr Ala Trp Arg Asn
50 ’ 55

His Thr val Pro Leu Arg Leu Arg Asp Gly Arg Glu val Pro His Ser
65 70 75 80

Cvs Arg Arg Tyr Arg Leu Ala Thr Ile Ala Asn Phe Ser Ala Leu Gly
ys Arg Arg Y 859 90 85

Leu Glu Pro Gly Arg Asp val Asp Leu Gly Gin teu Glu GlIn Glu Ser
100 105 110

Cys Leu Asp Gly Trp Glu Phe Ser Glin Asp val Tyr Leu Ser Thr Ile
seite 18 T




Val

Thr

145

Met

rhe

Ser

Ser

225

Phe

Arg

Leu

Arg

Thr

Thr

His

Pro

50 55 60 Asn His Ser Asn Trp ser Leu Glu Asp Thr Gly Ala Leu Leu Ser
Ser 6570 75 so Gly GIn Lys Asp Tyr Val Thr Val GIn Leu GIn Asn Gly
wOGhsdlesFr 85 90 95 Glu Leu Ser 1Arg 00 Cys Ser Arg Asn Lys Aigptalts/ 0085334
Mn Thr Ser Ser Leu 105 110 Gly Tyr 1115 Tyr Thr Giy Ser Ly2s Lys Glu
Phe Pro cys vai ASP Tyr lle Tyr Asp Gin Asn Thr Trp Lys ser
Thefla Val Thr Gin T%i%gﬁ%% %\ﬁ”ﬁ%‘ﬂéﬁé’i@%@é’ﬁxxrg Lys Trp Leu
Ala Met Lea lle GIn Pro Leu 145 150 155 160 Phe Met the Gly Val'Leu
ThiLen Givrger Mal Bar @ PhesSer 70,175,ASP Arg Leu Giyy
130Arg Arg \%al Val Leuiﬂﬁf %&y _I-gglf.z Siﬁ&ss%mt%%oagﬁ Olgﬁtf"le Leu
Phe Gly lle Ala Ala Ala the Ala Val Asp Tyr Tyr Thr Phe 195 200 205 Met
11AEeAladrgtie the han AlayMefVakAla Serd®ly Tor ey alk 240.215 220
Val Gly Phe val*P$r Val Met Glu Phe 118 Gly Met Lys Ser Arg TH0 225 230
235 240 Trp Ala Ser val His Leu His ser Phe Phe Ala Val Giy Thr Leu'Leu
G148 5@ R3S Vardlaied TThinGly Ty Lewn ved Angethedgpsanptigu Tyr Gin
Met 260 288°270 lle Leu Ser Thr i‘f%ﬁThr Val Pro Phe llet%&u Cys Cys Trp
Val Leu seite 22 WO 2006/018259 PCT/EP2005/008834 040064en
G?Ysé‘ﬁﬁeﬁégli’é‘ﬁﬁg@t% ﬁ@m% Leu Gin Ile Phe Ser Lys Asn

190

Glu Met Phe val val Leu Phe val Leu val Gly Met Gly ¢ln T
195 200 y205 y Gln Tie

Asn Tyr val Ala Ala phe val Leu Gly Thr Glu Ile teu Gly Lys
210 215 220

val Arg Ile Ile Phe sSer Thr Leu Gly val Cys Ile phe Tyr Ala
230 235 240

Gly Tyr Met val teu Pro teu Phe Ala Tyr Phe Ile Arg Asp Trp
245 250 255

Met Leu Leu Val Ala Leu Thr Met Pro Gly val Leu Cys val Ala
260 265 270

Trp Tfp Phe Ite Pro Glu Ser Pro Arg Trp teu Ile Ser GIn Gly
275 280 285

phe Glu Glu Ala Glu val Ile ITe Arg Lys Ala Ala Lys Ala Asn
290 295 300

Ile val val pro Ser Thr Ile Phe Asp Pro Ser GHu Leu Gin Asp
‘ _ 310 315 320

Ser Ser Lys Lys GIn Gin Ser His Asn Ile Leu ASp Leu Leu Arg
325 330 335

Trp Asn Ile Arg Met val Thr Ile Met Ser Ile Met Leu Trp.Met
340 345 350

ITe ser val Gly Tyr Phe Gly Leu Ser Leu Asp Thr Pro Asn teu
355 360 365

Gly Asp Ile phe val Asn Cys Phe Leu Ser Ala Met val Glu val
370 ' 375 380

Ala Tyr val Leu Ala Trp Leu teu Leu GIn Tyr Leu Pro Arg Arg
Seite 19 i




385

Tyr
Met
Met
Tyr
val
465
val
ser
Phe

Gly

.G1y

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

<400>

Pro Glu Thr Pro Phe Trp Leu LeuSer Glu Gly Arg Tyr Glu Glu Ala 290
295 300 GIn Lys lle Val Asp lle Met Ala Lys Trp Asn Arg Ala Ser Ser Cys

WEBIBE@1LB325 320 Lys Leu Ser Glu Leu Leu 5er Leu Asp Leu GRTAHA09§/008834

Val Ser ASn 325 330 335 5er Pro Thr Glu Val GIn Lys His Asn Leu 5er
Tyr Leu Phe Tyr Asn 340084535Q dgpéeielia Jhig/$Arg Thr Leu Thr Val
Trp Leu lle Trp PA€ Thr 355 360 365 G§Ser Leu Gly Phe Tyr#¥ Phe
ser Leu Asn 5er Val Asn Leu Gly 370 375 380 Gly AsnGlu Tyr Leu Asn
sereterhelBelilired Bly-val Rial Ghy IIBIRrE&138589(V895.400L Alarhyr Thr
Phe val Cys'lié Ala Met ASP Lys vAlGly Arg Arg Thr 405 485415 Val
Leu Ala Tyr Ser Leu Phe Cys 5er Ala Leu Ala Cys Gly Val Val 420 425
1a3bWefalarhe Fﬁ'l’"@(?iﬁf{%‘f-l[%"gy? YE Ly @I}Wéhva‘ﬁ'%?r'-ma Xadt 435
440 44 al Gly Lys Phe Ala lle' Gly Ala Ala Phe Gly Leu lle Tyr Leu Tyr
450,455 460 Thr Ala Glu Leu T]yr Pto Thr lle Val Arg 5er Leu Ala Val Gly
VagepLX65YA76r S e aélﬂ%{gef'l\/ﬁétﬂ\r}é‘l Y8 A LA bePle Y&l Ala

Pro Phe ser Val 485 490 495 Asp Leu 5er 5er lle Trp lle Phe lle Pro GIn

Leu.Phe.Va] Gly. Thr 500505 510 Met Ala Leu Leu 5er.Gly Val Leu Thr
The ek S e il WIS A R e N R T

Trp Glu Glu Ala Ala Lys Leu Glu 5er
ser Ser Thr ala Ser Arg Leu Gly ser Ile Leu Ser Pro Tyr Phe
470 475 480

Ala
485

phe Leu
480

Tyr teu Gly Tyr Asp Arg Pro Tyr Ile Leu Met Gly

495

teu Thr
505

Ile Thr ala Ile

500

teu Thr Leu Ley Phe Pro Glu Ser

510

Len

Gly Thr
515

Pre Leu ASp Thr Gin

520

Pro Ile Asp Met %gg Arg val Lys

Thr Pro Ser ‘His Thr

535

Met Lys
530

Arg Lys Arg

540

His Met Leu Lys Asp

Thr Ala Phe

555

Thr
550

6in Glu Arg Pro Ile teu Lys Ser
13

1983
DNA
Homo sapiens

i3

§g9g9ce9ggc

ccgcaccatg
attccagaga
cttggettct
gagtcaggtt
grcticagge
ctcaaggtgt

gcgeraceey
gugtceegee
grccretatt
gtgttcatgg
gtttrccata
cagaaagatt

agcaggaata

cagceceegy
acttcgaggg
tcatatgigce
gagtcaccoc
atcactctaa
atgttacggt
agagggagaa

agcrcgocta
gatttatgac
cttccagaac
tcatcatgic
ttggagttty
gcagrtgcay

cacatcgagt

écttggcgcc
cacgtggggc
atctcttgig
tgraggceece
gaqgacaccg
aatggtrgaga
trgggctaty

seite 20

cagtgcacgg
acttecggcag

gtattcacta

caggcaatgt

gggcecrgtt
TCTgggaget

aatacactgg

80 -
120
180
240
300
360
420



530 535 540 Glu Asn Glu Ser Lys 5er Ser Lys Leu Leu Leu Thr Thr Asn

Asn 5er seite 23 WO 2006/018259 PCT/EP2005/008834 040064en
woSeguersesdisting.txt 545 550 555 560 Gly Leu Glu Lys Thr Gle@ia:ileod$roo8s34

Pro Arg Asp ser Gly Leu Gly 56S 570 575 Glu <210> 15 <211> 5175

<212> DNA <213> qugo%agler}'s <400>.15 & ctt.ctt cC ctgcctgcetg

- 1
cagtaagidlCHERGE CAIECaBFEREEBGCAIGRIATSEIGHIB Y 61ICCeaReE £ERgCCIagE)

cgcccggatc ccgteectgg ctgagctgga gaccatcgag 120 caggaggagg
cactocogEy ALEAg By AL ST Fot AERR T AR FRt A di e 540
gcccctatigggetct aggigggcct egumsmcotgntggrgotiacegtpnGcigtyg tcagagecas 240600
agga CGtt cceatt C toq tcct catcccectg 300
e S e e
agcggcgtddaeeRettogit cetgas yygccterfracigifdcteea tgticacg i afcatggty 420720
rocaagrf@RL AFARPACER e ICBmR RGN RAIRNGRAC AR AR0 780

gagcctctgc cctggagcga ctgcecgcetc aacgagaacc agacagggta tgtggacgag
tcggacabag 4685ctaba fEICEAH gdddtatitootaEtaaRPagactR 8 ' Gittccadd®
rrergacaffP (EERICRACH aRje0oasIe sajecagigeigoatgrtocciaigcetaaeastgaacatggoo

tgtcccc&&fg

&

660 agcgtcctgt acatgtgcac catccgeggce atc
TERE B A SR e T SEReP e

C

gggacgagacogiggaspr8t Suturuaara BiggsatGIHICAYCIONT Bty CCramoy aag

fcac

ctcctgtﬁﬁé

99a9et, ggcccanaen 840

t

%:%%%%qg%a

e AfeCh et cct %0

1620

999004099 £96ACAQQIC HCtiCiagl,

cct&gc cttcgggggc 900 ctcatctect tetccagceta caactcetgtg cacaacaact

cactgaagtyacReaigs vEeggfcat U650 yfefiteatcd ddadegdeaatcafcifigaatgygedd 40

gacacttgégggggfbﬁg¥éﬂcﬁgtéQggkac tggaagtttg ggattctact cgttticct: 1200
gaattcrgtt aacttaggag gcaatgaata cttaaacctc trtectectgg gtgtagtgga 1260
aattcccgee tacaccttcg tgtgcatcge catggacaag gtcgggagga gaacagrcoct 1320
ggcctactct ctttictgea gtgcactgge ctgtggtgtc grtatggtga tcccccagaa 1380
acattatatt ttgggtgtog tgacagcetat ggtiggaaaa tttgocatcg gggeageatt 1440
tggcctcatt tatctttata cagetgaget gtatccaacc attgtaagat cgcotggcetgt 1500
gggaagcgge agcatggigt grcgectgge cagcatcCtg gogocgtict ctgtggacct 1560
cagcagcatt tggatcttca taccacagtt gtttgttggg actatggeee tectgagtgg 1620
agtgttaaca Ctaaagciic cagaaaccct tgggaaacgg ctagcaacta cttgggagga - 1680
ggctgcaaaa ctggagtcag agaatgaaag caagtcaage aaattacttC tcacaactaa 1740
taatagtggg ctggaaaaaa Cggaagcgat tacccccagg gattotggec ttggtg;ata 1800
aatgtgccat goctgetgto tagcacctga aatattattt accctaatge ctttgtatta 1860
gaggaatctt atfctcatet cccatatgtt gtttgratgt ctttttaata aattttgtaa 1920
gaaaatttta aagcaaatat gttataaaag aaataaaaac taagatgaaa aaaaaaaaaa 1980
aaa 1983
<210> 14

<211> 577

<212> PRT

<213> Homo sapiens

<400> 14

met Gly Ser arg His Phe Glu Gly Ile Tyr Asp His val Gly His Phe
seite 21

o
r



gggttccgeg ccacgcagceg ctacgacgac tgcttcagca cgaacatcct gaccctcatc
1080 aacgggttcg acctgcctga aggcaacgtg acccaggaga actttgtgga
wocatgaagesy 1140 cggtgcaacg cctccgacce cgeggectac gegcagleggEr2005/008834
' tgttccagac ctgcgacatc 1200 aacgccttcc tctcagaggc cgtggagggc
acaggcctgg ccttcatcgt gtpeebgad 4@66 gddatchogatagatgccgtt gtcccecactg
tggactctgc cticticat tatgctcttc 132@)°tgcctggggc tgtcatctat gtttgggaac
atggagggcg tcgttgtgcce cctgcaggac - 1380 Seite 24 WO 2006/018259
cly ArgPOE/BRPROOSI0NSB3LW0A0068bA SEyUericet I BtRRE 5 Btddfadta
tccccc’c%aa gtggcccaag gaggl2 Ctca caggcctcat ctgcctgggg 1440
acattcctca ttggcttcat ctccacgctg aactccggcec agtactggct ctceetgetg_ 1500
ser Cysg? géi&td‘éég@bfcéﬁ”tc%%té% é’\?@atgg‘éc't" g@é’ég‘ﬁbtf@t’été’fg?o 1560
gtctacgtgt acggtgtgga caggttcaat aaggacatcg agttcatgat cggccacaag 1620
cccaacatct tctggcaagt cacgtggcgc tcagcc ccectgce tgatcatc 1680
His ‘;éstt?féf'ctféfstcﬁliétgéf’ a%@fégﬁfﬁ t%%g\gzg%%ﬁaa %gt%c\é%qcéf%g%%%i%& 1740
ggctacgagg aatttcccaa atcccagaag atctcctacc cgaactgggt gtatgtggtg 1800

. gtggtgattg tggctggagt gecectec t tatgccat, ctacaa 1860
sn i e o footai e saptccaca
1920 gcctccatga acggggacct gaagtactga gaaggcccat cccacggcegt
t t 6 GUE @R i0t9ng
Ty G e 2010 s plasaioiat ooloatha: gatatat

attgtacacg catgtgccat 2100 gtgtgcagat atgtatcgtg tgtgcatgta catgcatggg
clu LeFATPIYRG! BlACaGHI0lAL AGn algcasagatalncaiyighgtgegtatat glatigtatg
tgcatgtyt atgtgtgcag 2220 ai§¥ytcatg tigtgtgtgt gcatdtdtat gtatggacat
tgtgtgattg tgcaagtgtg 2280 catgcatata catgtgtgcg atatttgctg cccgtgtgtg
cly TyiOGRiOtaya talagatsta @34l calgedtaag gty digtdeatatg tyfghacaca
cakltfigtata catgcatgca 24880 catgtgctcg tacaatgggt gtccacatgc acgtgtatat
gtatacctgt gagtgtatat 2460 acatgcatgc aattgtgtgt atgtgtgttc tgtgtgtgcg
Tyr 1léltggaagsa taﬂatgsamaTZSZDF‘ngtgt&téﬂj'té'éﬁtg;E% Ee%t&?g”aébtgfgt%tat
13¢tgagcatgt gtacgtgtgt%%SO gtatacgtgt gttgtgtata tgtgtgtgtc tgtacctgtt
tgtgtatatg tgtgtgatgt 2640 gtgctcgtgt gt%ggatat tc eg%a‘%gt? (t)gctaetltltgt

L rp Leu Ala Mét teu I
Asn Legcedceagt Getaleat 2700 155 160

val Leu Leu Gly Ser val Thr phe Gly Tyr Phe Ser
phe Met Phe Gly 1%5 Y ) Phe

Gclv Arg Arg val val Leu Trp Ala Thr Ser Ser ser Met
Asp Arg Led 18% 8 A9 185 190

phe Leu Phe Gly ITe Ala Ala Ala rhe ala val Asp Tyr Tyr Thr Phe
' S 195 200 205

Met ATé Ala Arg Phe Phe Leu Ala Met val Ala ser Gly Tyr teu val
210 215 220

val met Glu pPhe Ile Gly Met Lys Ser Arg Thr
g%g Gly Phe val Tyr 230 235 240

je Leu His Ser phe Phe Ala val Gly Thr Leu’lLeu
Trp Ala Ser val 245 Pus Ley

val ala Leu Thr Gly Tyr teu val arg Thr Trp Trp teu Tyr Glin Met
' 260 265 270

1le Leu Ser Thr val Thr val Pro Phe Ile teu Cys Cys Trp val Leu
Seite 22 -




gtgcgcatat ggacacgcat ggacacgcat atggacacat atggacacac atatggacac
2760 gtgtggatat gtgtgcatac acgtcgctgg gacacatgcc tgccactcgg
woggoeangetg 2820 accctctgtg tttgtccttg ccacagtcac ggggtgctty igeagasdgdossss
agcagaccac 2880 tggggacgtg ctgtgccctg cacgtgccgg ggggaagcgg
aagctgcagc t9g99tg99640964egCaasacste 1aeticatGletatggat
ggcaggggac aaaagcacag®fytactatct 3000 tggcté®yg gagcgactct
tgctacccac ccccacccat cccctteecce ttggtgttga 3060 cctttgacct gggggttccc
Pro G1luagagcectytragcoeicdan: coggaynagd staitggaay 3320 tcggagidagg
290cagttgctgg cgattctgatfaaaacttgge cgcatccad®Ygggecctge 3180
ctccagtcgg ccgctgcecga gtctacgcegt tctggcagct tcceggctta atgaatgecca 3240
G1n Lysgddattiadt eemgéitetMgdcadeacsa é’ta@aﬁ géraydaatea ssetcgextt 3300
305 ggcataattc aagg%c]gaata ccactctgtg cattttCtta agaggacagg agctggté?ga 3360
atttttagcc agcctttgga aaagatgggt tacagggtaa ctcaaccctg gctgccatcc 3420
Lys Leusgfe 83% LawG2066/018258%P CIRER2005/008834 BhdigaeA"

Sequencelisting.txt ttgggcactg tgtgtgtcca gggcaccttg gaggaccgtg
cagccc ca% afatqéttccag . 3480 ctccegeacce Qctca%t aa gcccagcctg

Ser Proy &:@1%0 Ryectiedttaty§oligod 3540 clddcdr g%tgﬁﬁcﬁf‘ n

- tccatcgcag cCaaaggcag tcggcacttg ggacatctge 3600 ttccacggac

aggtcagctc cgctttgc g tct t {tagaac 60. lgttctgaga

b Ser T KAt cea bt A et Mo Sorie 510 Wanaasc
ggtgttctga gagttcctac ggacaggtca cctcecgcttt ccatagaaga 3780 atctggacgc

cly serlCAllagy PRAGFt 9a03AUCeLACRGHCAGNAEI93AATRSH3EAP agigtgtgce

370agtatgatgt tccatccacgsgaaacctggt cacaatcgtddtettccagca 3900 ccccatccag

cagtgactgc acacactgag ccccctccca geccctttca ccctgetgac 3960 tgtcactggg

Gly AsFCEIg0eat0 taGargRatecatagcagca-3aggigagag gacalnicat« 629

385  agcctctgee ccegdfgtg atgccaccga gggdicgec tgctgatgge ttcadBlggg
4080 tctcacctca tcttttcctg ctetttggec ctggatcgag aaaatttcca tcagtgeccce

Ala Tyd Iy a’ﬁaatafgod;gi:mtgtg@aca‘tetg%w gaaggocatyceaggsgggtracaggtgtge
4200 attggﬁj’c C cctggcatgc acagg’féfbc actgatgtgc cctggc ac attggtgtac

4260 cctggtgtgc ctgccatagg accctgggeg ggagcetecca tctcacctce atctccagat
val Led39@ Tyr Ser Leu Phe Cys Sgr Ala Leu Ala Cys g;g val val
420 425

Mat Vé? Tie Pro GIn Lys His Tyr Ile teu Gly val val Thr Ala Met
435 440 445

val Gly Lys Phe Ala Ile Gly Ala Ala Phe Gly Leu ¥le Tyr Leu Tyr
450 455 460

Thr ala Glu teu Tyr Pro Thr Ile val Arg Ser Leu Ala val Gly Ser
465 470 ' 475 480

v ser Met val Cys Arg teu Ala Ser Ile Leu Ala Pro Phe Ser val
ely ser 4%5 9 490 495

Asp Leu Ser Ser Ile Trp Ilte Phe Ile Pro Gln Leu Phe val Gly Thr
P ned 500 505 510

Met ala Leu Leu Ser Gly val teu Thr Leu Lys teu Pro Glu Thr Leu
515 520 525

Gly Lys Arg Leu Ala Thr Thr Trp Glu Glu Ala Ala Lys Leu Glu Ser
530 535 540

clu Aashn Glu Ser Lys Ser Ser Lys Leu Leu teu Thr Thr Asn Asn Ser
Seite 23 e




tcatgcgttg tttcataggt ttcaatgtct ctgtaaatgt ggtagaaatg caggctttat 4380
gggcataaag tgtacatttc taaataaatc ccttctattt agtatgctca ccctagaagt 4440

wasigiigiewagacgtaga gggatgagtg agccagtgac ctcagacggg atggtggaces/008834

4500 cggcaggtcc agctcctgec tcctectggg gggtetggcet ttgggggctt getccgaaga

545

4560 ggccatggee cagaemigin gscteacaatgyigansaasagctctict catcttette
4620 cctcacctttiéictcactc aaataagaac T¥ccaaaaa tgtgtccace @fefycccctg

4680 ccctgggact catggatttg gagttgtgge cacacggttg aggggtgcag tgtccagtgg

Gly LedTAQ aatg%ggcaautgggggtetggg

atctgcaagg’#800 aggagcccca gag

Girggtetgteey tWgc

83999 agcactgtgg gg
agagctgaac tcacccggcg 4860 tcaactcatc aaccctccac ccatagaagg

seite 24

agty
tcctt

Glu  ggggccccce agcacaggag aggactcage 4920 cctctgeccce cacgcacggt
gggtgcctgt caccctgtcc tgcccagegg cccgagggea 4980 gcagtgggtg
tgagggcagc ccccggcctc ccaagagcag ctgagaggat ccctgcggga 5040

<210> ghécgggett cgggtgcaty cgatctgate tgagttgttt ctgacagtga cagagtgaca 5100

<211> dj€ataagt atctcaagat caaatggtta aataaaacat aagaaattta aaacgattaa 5160

212> 50%115 aaaaaaaaaa aaaaa Seite 26

<213> Homo sapiens

<400> 15

agcttctgec ctgectgetg tgtgeggage cgtccagega ccaccatggt gaggotegtg 60

ctgcccaace ccggectaga cgeccggatc cogteactgg ctgagttgga gaccatcgag 120

caggaggagg ccagctcccg gocgaagtgg gacaacaagy cgcagtacat gctcacctge 180

. CEgggetict gogtgggoct cggeaacgtg tggeglticc cctaccigig tcagagecac 240

ggaggaggag ccttcatgat cccgttccte atcctgetgy tcctggaggg catcecoectg 300

ctgtacctgg agttcgccat cgggragcgg ctgeggeggy gcagectygg Tgrgtggage 260

tccatecace cggecctgaa gggoctagge ctggocteca tgotcacgte cttcatggtg 420

ggactgtatt acaacaccat catctectgg atcalgrggt actrattcaa ctccttocag 480

gagcctcetge éctggagcga ctgcccgote aacgagaacc agacagggta tgtggacgag 540

tgegecagga gorcccctgt ggactaditc tggtaccgag agacgctcaa catcrccacg 600

rccatecagcg actcyggete catccagtgg tggatgetge tgtgoctgge ctgcgeatgy 560

agcgtcctgt acatgtgcac catccgegge atcgagacea cogggaagge cgtgtacatc 720

acctccacgc tgcectatgt cgtcctgace atcrucctca tcegaggeet gacgetgaag 780

ggcgocacca atggeatcgt CtICCTCtic acgcccaacy tcacggaget ggeecageey 840

gacécctggc tggacgcggy cgcacaggtc ttettetcct tetecotgge cttcggggygc 900

ctcatctoct tctccégtta caactctytg cacaacaact gcgagaagga ctcggtgatt 960

gtgtccatca tcaacggett cacatcggtg tatgtggeca tegtggteta ctecgtcatt 1020

gggttccgcg ccacgcageg ctacgacgac tgettcagea cgaacatcct gaccctcate 1080

aacgggttcg acctgcectga aggcaacgig acccaggaga actrigtgga catgcageag 1140

cggtgcaacg cctccgaccco cgcggcctéc gcgcagetgg tgttocagac ctgogacatc 1200

aacgccttce tctcagagge cgrggaggge acaggeocigg ccttcategt cticaccgag 1260

gccatcacca agatgccgtt gtccecactg tggrcigige tottceticat tatgetettc 1320

tgcctgggge tgrcatctat grttgggaac atggagggeg tegrigtgec cctgcaggac . 1380



WO 2006/018259

ctcagagtca
acattcctca
gacagctatg
gtctacgtgt
cccaacatct
ttecctertct
gyctacgagg
gtggtgattg
atcaggaacc
gcctcoccatga
ggtgtcagag
gtgtgtaage
gtgtgcagat
atgcacacat
atgtgtcatg
catgcatata
catgcetatg
catgtgeteg
acatgcatge
tgtgtatatg
gtatacgtgt
gtgcrogtgt
gtgcgeatat
gtgtggatat
accctetgty
tggggacgtg
gcageaccte
tggctcctag
cctttgacct
ccggagtagg
ctccagtcgg
gccatttaat
ggcataatte

atttttagec

tcececcgaa
ttggctteat
ccaggetocat
acggtgtgga
tctggcaagt
rettegtgyt
aatrttcccaa
tggctggagt
actgccagaa
acggggacct
aaggaggaac
gtgagtgtat
atgtatcgty
atacatgtgr
ttgtototgr
catgigtgcg
ttgtgtgtag
tacaatgggt
aattgtgtor
tacatgtatg
gttgtgtata
gtgtgcatat
ggacacgcat
gtgtgcgtac
tttgtcotty
ctgtgeectg
tatgcrteat
gagcgactct
gggggrrccc
cagtrgctag
ccgergeega
catrgctect
aagycaaata

agcctttgga

040064en Sequencelisting.txt

gtggcccaag
cttcacgctg
teeoetgete
caggttcaat
cacgtggege
agaggrcagt
atcccagaag
gceccteccte
gccaggggac
gaagtactga
cagcaagacc
geregtgtat
tgtgcatgta
gtgggtytgt
gcatrgtacat
atatttgctg
tgtgcatatyg
gtccacatge
atgtgrgttc
cctgtgtgac
tgtgtgtgtc
tcaggcaggt
ggacacgcat
acgtcgetgy
ccacagtcac
cacgtgeeeg
ctctgtgggt
tgcracccac
agagcectgt
cgattctgag
gtcrctgegt
gccaccacaa
ccactetgeg

aaagatgggt

gaggtgctca
aactceggee
atcatcgect
aaggacatcyg
gtggtcagcc
caggagctga
atctcctace
accatgectg
catcaggggc
gaaggcccat
tgtgoggtgy
gagtgtgtgt
catgcatggg
gtattgtatg
Qtatggacat
cececgrgtgtg
tgtgaacaca
acgtgtatat
tgtgtgtocg
gtgtgtatat
tgtacctgtt
grgcatitgt
atggacacat
gacacatgcc
ggggtgcatg
ggagaagcgg
ggcaggagac
ceecagoeat
agccctegac
aaaacttgge
tetggeeget
atagatgage
cattttctta

tacagggtaa

caggcctcat
agtactggct
tctgcegagat
agttcatgat
ccetgeteat
cctacageat
cgaactgggt
gctatgccat
tggtgagcac
cccacggege
gggcegggetr
attgtacacg
cactgtgagt
tgcatgtace
tgtgtgagtg
tgcatgtata
cacgtgtata
gtatatctgt
tttgcaagta
gtgagcatgt
tgtgtatatg
gcatcccagt
atggacacac
tgceactegg
tgcagagggy
aagctgeage
aaaagcacag
ccgetteece
ceggagcage
cgcatccace
tcceggetta
agttaaataa
agaggacatg

ctcaacectg

seite 25

PCT/EP2Z005/008834
ctgccetgggg . 1440
ctccctgcté_ 1500
grrcrcrgty 1560
cggccacaag 1620
gctgatcatc 1680
ctgggaccet 1740
gtatgtggtg 1800
ctacaagctc 1860
actgtécaca 1820
gccatracact 1980
‘gcacctgcat 2040
catgrgecat - 2100
grgcacgtgt 2160
atgrgtgcag 2220
tgcaagtgtg 2280
tatagacata 2340
catgcatgeca 2400
gagtgtatat 2460
tatatgcaca 2520
gtacgtgtgt 2580
tgtgtrgatgt 2640
gtgtatgtat 2700
atatggacac 2760
ggcccagetg 2820
agcagaccac 2880
tggagtgggg 2940
ggtactatct 3000
ttggtgttga 3060
ctcteggaag 3120
goggcecctge 3180
atgaatgcca 3240
aactcaactt 3300
agctgtgtga 3360
gctgecatee 3420
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ttgggcactyg
ctcecegeacce
cceccatragg
trccacggac
tgttctgaga
acattaaact
atctggacgc
. ggtgtgtgec
ceccatecag
tgtcactgyg
agcctetygee
tctcégctca
attaatatgc
attggtgtac
cCcrgatarge
tcatgcgttg
gggcataaag
tactgttgtc
cggraggtcc
ggccatggec
cctcacactt
ccctgggact
aatggggcaa
aggagcceca
tcaactcatce
.coLergeeec
gcagtgggtg
atccggoctt
atctétaagt

' aaaaaaaaaa

tgtgtgtcca
actcagtgaa
ggtrcaacat
aggtcacctc
gttcctacgg
ggtogttctga
ttacattaaa
agtatgatgt
cagtgag}gc
cecctgagaty
cceggetgtyg
tetttrectg
tgeecctatgy
cctggeatge
ctgccatagy
tttcataggt
tgtacattte
cagacgtaga
agcrectgec
caggcctgtg
cecroteacte
catogatttg
trgegggeet
gagrccaggy
aaccctecac
cacgcacggt
tgagggeage
cgggtgcaty
atctcaagat

acdaas

040064en Sequencelisting.txt

gggcaccttg
gcccagectg
tccatcgeag
cgerrtgeac
acaggtcacc
gagttcctac
ctgatgttct
tccacccacg
acacactgaé
tgcaagactc

atgccaccga

cretttgacc

catctgeoca
acaggrgtgc
accctggocg
ttcaatgict
taaataaatc
gggatgagtg
tecteetggyg
gecrcacaat
aaataagaac
gagttgtggc
gggggceett
agcactgtay
ccatgagacag
gggtgcctgt
cooeggecte
cgatctgatc

caaatggtta

gaggaccgtg
gcgeetgecce
ccaaaggcag
ggaagaatct
tCCgoETtge
ggacaggteca
gagaatrcct
gaaacctggt
ceccctacca
cacagcagea
ggggctcgec
ctggatcgag
ggaggcectg
actgatgtgce
ggagctccca
ctgtaaatgt
ccttetattt
agccagtgac
gggtctgget
ggggaccaac
cticCaadda
cacacggttg
ggcctgtccg
ggagctectt
gggtgceecc
cacccrgrcc
ccaagagcag
tgagtrgttt

aataaaacat

cagcccccag
tgcoceegte
tcggcacttg
ggatgcttac
atggaagaat
ccrecgettt
acaggcagga
cacaatcgtc
gcecctrtica
gaggytgggay
tgctgatgogce
aaaatticca
ccaggegrac
cctggeatec
tetcatctac
ggtagaaatyg
agtatgctca
ctcagacgyg
ttgggggett
cagctecttct
tgtgtccace
aggggtgcag
tggcgggage
agagctgaac
agcacaggag
tgcecagegg
ctgagaggat
ctgacagtga

aagaaattta

Seite 26

PCT/EPLHG5/008834
aagcttccag . 3480
acgggatggg 3540
ggacatctgé 3600
attaaactga 3660
ctggatgctt 3740
ccatagaaga 3780
ctgaaagcct 3840
ccttoccagea 3800
ccctgetgac 3960
gacatatcac 4020
ttcaacaagg 4080
tcagtgeeacc _4140
acaggrgtge 4200
attggtgtac 4260
atctccrgat 4320
caggcrttat 4380
ccctagaagt 444C
atggtgguga 4500
gctccgaaga 4560
catcttcrte 4620
tgggcccctg 4680
tgtccagtgg 4740
atctgcaagg 4800
tcacccggeg 4860
aggactcagc .4920
cccgagggea 4980
ccctgeggga 5040
cagagrgaca 5100
aaacgattaa' 5160

5175




