10

15

20

25

30

- 35

1 DESCRI PTI ON MARKER Lmxl a SPECI FIC TO
DOPAM NE- PRODUCI NG NEURON 5 Technical Field The
present invention relates to Lnmxla genes, which are
specifically expressed in dqpan1nerg|c neur ons.
Dopani nergi ¢ neurons and their progenitor cells are
used in transplantation therapy for neurodegenerative
di seases such as Parkinson's disease (PD), and can be
efficiently isolated byDBSGRIPITQNt he expression of a
Lmxla gene or a protein encoded by the 10 gene.
Background Art The dopam ne systemis an extrenely
| N(POMARK ER)shern SRECIESS it DOIPAMINE-BRODUOGING NEURON
| oconoti on, hornone secretion, enotions and such in
the manmal i an brain. Thus, 15 abnormalities in
demﬂﬁpﬁmkhergic neural transm ssion cause various neural

rders. . For Par ki nson’ s .di seas
oA S e A G e o R
dopaﬁﬁa’glcamxms Duparhinesppensuromns adgbriepmgenitor oélls are used in
0 ' rdi C. heurons subst ant i
wanspfyRfRRPh M P e h el NE A RHRE! SPh LR PRI Flaidell% (PD), and can
be effivimntly 2501281 by éxiedtingrihe éxgpedsimaaifarloetlagdeng oral protwn@:lmded by the
H 1l Inc., NY (1994), pp. 2275-7). Oral adm nistration

8IS o L- DOPA (3,4 20 di hydroxyphenyl al ani ne) is perforned

as a primary therapeutic nethod for Parkinson's
Back '.131%'1’? to conpensate for the decrease in the anount
m ne produced; however, the duration of the
ef Tm:dopasmkmsmm o abextrermalyi mfpaﬂa@rsystemrf@r espeniial regulation of

V. n
locomgﬁ&F ?%95%8%2 ng&%&ﬁ)gp td&gs vveg'E &H@or t eglr ?i et ughgg
abnormhlitéds mdnp@mnengwmra:l dragbroispien rc@mﬁepmaag@mmet diserdess. For example,

* ParkinR6®s aﬂegegﬁﬁﬁ)isaarﬁeﬁgo(fegﬂ%?mrlﬁ@age df%he E}H?aply%ﬁdﬁfsystem that occurs

opam ner gi ¢ neurons 5690927; Spencer “ét al
due to(spe@afiy degengragpn of dopeminergizmeunam4 in the spb%@glaépgratof the midbrain

(Harri 019 %l@@f Inte}nal I}@ghc:lﬁgk’ol 1@@%@&%&&! QR Mhactl eAbl, ed., McGraw-

; rd t at
Bl Ing 305 1944), BRgE3757). Nl afaisiaten oL+ DA Griot ol
dihydroAPSfhy Blzai) ﬂsé%rfoﬁﬁe@@s a piREA thegBERicGhetBbd for Palldhson’s disease

Transp, Proc: Hovvever t hes rret hod

to compensaiar jheffesteant mﬁh%memt of dopaming Prestuged; (howiguen (hegygrtion of
the effBét} ﬁﬁo&&t&ﬁo&ﬁ&ﬁf@t&y( 1995) Exp. Neurol. 33: 106;

Tu'lt‘l?e%pelel}ilc g}eth(o%[g %gve bl\elgllil ra?té&{afqed wshereb%ro el mz bra.lﬁI vsénfral regions of 6- to
9-week old aborted fetuses, which contain dopaminergic neuron progenitor cells, are
transplanted to compensate for the loss of dopaminergic neurons (US 5690927; Spencer ef al.
(1992) N. Engl. J. Med. 327: 1541-8; Freed er al. (1992) N.Engl. J. Med. 327: 1549-55; Widner
et al. (1992) N. Engl. J. Med. 327: 1556-63; Kordower ef af. (1995) N. Engl. J. Med. 332: 1118-
24; Defer et al. (1996) Brain 119: 41-50; Lopez-Lozano et al. (1997) Transp. Proc. 29: 977-80).
However, these methods currently present problems relating to cell supply and ethics

(Rosenstain (1995) Exp. Neurol. 33: 106; Turner et al. (1993) Neurosurg. 33: 1031-7). Also,

~ various problems are being pointed out, such as the risk of infection and contamination,

immunological rejection of transplants (Lopez-Lozano ef al. (1997) Transp. Proc. 29: 977-980;
Widner and Brudin (1988) Brain Res. Rev. 13: 287-324), and low survival rates due to the

primary dependence of fetal tissues on lipid metabolism rather than glycolysis (Rosenstein

- (1995) Exp. Neurol. 33: 106).

In order to resolve ethical issues and the shortage of supply, methods have been
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vari ous problens are being pointed out, such as the

risk of infection and contam nation, inmunol ogica

rejection of transplants (Lopez-Lozano et al. (1997)

Transp. Proc. 29: 977-980; gydner and Brudin (1988)

Brain Res. Rev. 13: 287-324), and | ow survival rates

due to the primary dependence of fetal tissues on

lipid nmetabolismrather than glycolysis (Rosenstein 35

propoéell&ﬁ&)us%r eddenpllpordd® cokff) stribandrmpidbrairocal B g freRample, Japanese

poten SRR L9 2 R ss TR 0s0900). 1
these mﬂ:todsg a irplex, pramﬂluf’d dboking the bltera(iémof elanthe: antigens (MHC class
ST AN T O
the sixhhmgomeﬂrm;ﬂ?maa?zr: ofr&d:ra)h peabdrue beanproposedias 4 hethod for

cimi BB B SR oA LB ATk B Come
(1993) Geld ﬂ‘mnﬂpjajluﬂ: APR3-Ohrukt essprspibési odnmllby'al&pidne cells from relatives with

match%%&%(%nggn% LL&R %[%h?%glt dm?ﬂzuﬂjalﬁs%ﬁ oﬂn{m op\?ﬁllﬁkhcal cord-

oposed as a ne errm na ran
blood foe;ﬂe;ct iHowe aPifAt Wert- 1908200 uddtha petiants @Y&1®1155b¢ ambiem of

i S S B AT PPl e

wi Therefioee, aistaad of/uising céltmizomraboried fetusas a5t thamsplant materials, the use of
dopar%ﬁgjg}gf' r%ﬂ?c{z@ diffPeRiabHl %&@ﬁgﬁﬁlonq{eufmg:lé &@h af erhgryomc stem (ES)

wever , It vveregssn e to us
cells apd oammargovvinterstitipkeells hﬁacqnsmlbxedrto £ pmml@gech faﬁt ﬁmctlonal

r yl
dopanfjﬁ%gfc Jgrﬁg)élg g\télr?regﬁrg%/ fo Qg‘:f)g | ot %ﬁg@fd Eg cells to lesion
stria oé aratPatleinonisybscasampdel (Kam cagl. 1(209@% Hla*m 4%5&5@4 sltis believed

~ that re‘g@ﬁerm tBdra %)dﬁ'gﬁﬁrﬁg‘%lﬂ'd% aRHERASVH AdreL 8Bk @118 Gl Be increasingly

from non- neur al I's such as enbryonic stem
HﬂPOTKaESaﬂth%@tll@ and bone marrow interstitial cells is

CORsthE RERFhCoRRrRY RILS Hitfage! BraiPfibnctidt ekt B8onstructed, and in
dopam ner gi C _neurons were re orted to have been f or med

order {@fgAM Y inkstWilysuoupding celly (nepugrk dorpation), jitis gecegsary to

transpladf ﬁﬁﬁﬂﬁi‘é‘&ﬂg \ﬁhlgh §ﬁ?éiﬁ'ef€hﬁ§fe ik Kb néhroné.20Whkn transplanting
PRat ure 418: bel i eve dEr()B%qﬂregenerat ive

neuron H@.gswrfcﬂéwlz@dmn @ tB? a%’r%a?m@ﬁ@ KERPang:supRly, there is also

the p0§<ﬁl|n!l1§y mhﬂ the ?ﬁ)gblﬁl@dr%éﬁé A8l Wiffekdntatel iafdt grbupstdfdefedddeheous cells.  For
Ln.th nent _of. nerve, tissue da

examniwwra%tﬁl e RN T oG it igdeeRFsary ey sq sl ﬁvs@&am?lsmf fgpholamine-
contalﬁilﬂgtnéﬁﬂoﬁs iHaﬂiSﬁ)dilMset c[bp‘éﬂﬁﬂié) UIEHaRpl&elf |tt%n£p1ﬁit\6@1ﬂ§<proposed in the past

for vl 1 R O RER DB G0 ERDL LTSS v

Neuro)VA606 13-3nswidast érg (1 9@3}“‘0 rEdpl.g 8Mudt 827:A656-63), immortalized cell lines
denvea %‘WHP bon ! rl]lggr%fg? égﬂ%nﬁbé) gSng%r ?lp e[[ﬂf g@@é%' T A No. 2002-

522070), human postmitotic neurons derived from NT2Z cells (JP-A H09-5050554), primordial

.neuron cells (JP-A H11-509729), cells and bone marrow stroma cells transfected with exogenous

genes so as to produce catecholamines such as dopamines (JP-A 2002-504503; JP-A 2002-
513545), and genetically engineered ES cells (Kim ef al. (2002) Nature 418: 50-56). However,

" none of these contain only dopaminergic neurons or cells that differentiate into dopaminergic

- cells.

A method has been proposed for selectively concentrating and isolating dopaminergic

neurons from undifferentiated cell populations. In this method, a reporter gene expressing a

fluorescent protein is introduced into each cell of a cell population, under the control of a gene
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the possibility that the progenitor cells wll
differentiate into groups of heterogeneous cells. For
exanple, in treating Parkinson's disease, it is
necessary to selectively tragsplant catechol am ne-
cont ai ni ng neurons that produce dopam ne. Exanpl es of
transplant cells proposed in the past 25 for use in
the treatnment of Parkinson's disease include striatum

promafdrienbiamict, seth @lthe (1988 hy&mhylase NEHD) ekpreg6d irbddpaiiinergic nevrons.

Fluoresm%n %%llsl are al&'n 15‘(1%%%? ) - es Cé%“’%?%ﬁ{‘%%%a"ﬁsugg% qem)thelr viable
state, nelmwnmt!(atblé Kolas; mmﬁeﬁF(Jdpahka-WA@phch‘ﬁoﬂm Publication

No. GRO8EgE IS8 e IR BRI b A AGRRIREARD, T TPt
requirgssthe sor(uplﬁcapedHlep cﬁﬁﬁﬁ‘@@)cjng:m dxogenmahs igome  Farthouytlst progeace of a
report&re%j (L‘j;é 855&@ f.ﬁtﬁﬁe oLt fcﬁy and &ﬁﬁh‘aﬂé e’ r}:?%h%ﬁ 6.%%1 %Scotn_ﬂmctmn with

nes- such as pa
gene @%ﬁ504503 JP- A 2002- 513545), and genetically

Sgﬂ?%?fﬁ'%gldéﬁﬁfeﬂl 4sS 11§} ﬁp%thh 'ﬁ{enb&ggt fe eﬁ(’;}petsgd%nﬂegroof plate of the

wever none ese Co

develogeapinsbeqd dthe organivsr sagiorewhishspeetes) dﬁe@ﬂ@ntwlaﬂélupmgéactors in
the m&??ﬁ%%ﬁf)& neffiInk do bt ﬁﬁ;eh%n Tol SOF?(%&) tﬁ@ AeGd1 8% the hindbrain

ect i y concentrating opam nergic

rthombgrlip, @nd heposicsinr wginfafchedeviclapany erattiraldspuspiercdiion-Ratent
DocurhdbtS1 81 $0d In Breh8PAULAT m%n%hﬁzl%@%ﬁinggm@délg Ft?}ft%&ﬁ Noyria,

protein_i's introduced into eac
autosog@b tRegssivsrinutaiienshaye begigy eabed tefocgurgnleragla (Non-Patent Document 1).

FurtheRhOR¥DH & 418G that ﬁﬁfaﬁoﬁ\ssmtmﬁxia%ggérnsm&s% WY ERREI nervous
expressed in dopam nergi c neurons. | uoresci ng

systn s e TN ab TR PR i sl I veE s cxpressed
not onMi dll tBEtdl BhisR®uf aldb 8REEHirtB ! AdRonRibites 9N ERTHARMURA: of the

i'sol ated, _.and jdentified (Japanese Patent Application
cerebrgd gerex pribibe cerePeiiimng . (JP A) 2002-51775 (unexani ned,

Non-PRiehl D&di@knd @mﬂﬁﬁﬁg BRAIEQOOMIRAtRA030MG4-769 i s met hod 5

Non-Peigaforroimeniericnl i é?eo%ﬁ\rx%c’fma&f@g@ betrloame dairax 225-228

Non-P@eReEDiReRst B IR oD(20015 2001 Meafifls bl PHRGI6gical Ganomics and Rat
when used in conjunction wwth gene therapy. Lnxl a

- Modelyas i dentified as a LI M type honmeobox gene expressed

Non-Phtent ecuh@af 4K dida 0l (bE01) Tbe e 6B DitGatfiad Mouse Géndib €onference

Non PTG Rienk ST at (20T KEbGR0f e 17T Meripfdpe Japanese Socity

of Anitlal ¥alelt &giFumarPiseasas do not develop fromthis
"region), the neural crest, the hindbrain rhombic |ip,

and the posterior region of the devel oping cerebra
Disclofieerpfhb dneentidion- Patent Docunents 1 and 2). In dreher

Problegétt? F%S@Vgc?by% Inve o ani mal nodels for type ||

One of the major current problems in Parkinson’s disease (PD) transplantation therapy
is that dopaminergic neuron progenitor cells which are induced to differentiate, as well as the
midbrain ventral region of aborted fetuses, are both mixtures of a myriad of cell types. When
considering safety in neural circuit formation, it is preferable to use isolated cells that comprise
only the cell type of interest. Furthermore, when considering the risk of tumorigenesis, it is
believed preferable to use isolated postmitotic neurons. Moreover, when considering the
survival of cells at their transplantation site in the brain, and their ability to properly form
networks, it is expected that therapeutic effects can be further improved by isolating progenitor

cells at the earliest stage possible. Therefore, the inventors of the present invention aimed to




10

15

20

25

30

35

aut osomal recessive nutations have been revealed to
occur on Lnx 1 a (Non-Patent Docunent 1).

Furthernore, it is also known that nutations in Lnxla
trigger lesions in the centrgl nervous 15 systemin
queue courte (qc) rats (Non-Patent Docunents 3 to 5).
The Lnxla gene is expressed not only during the fetal
phase but also after birth, and contributes to the

isolatef @hB@EPeificGb dbpanine cﬁﬁhﬁ:@dm proptrdior aslth. t e cesahehdywiccessfully

isolacy (! PEL S0 e pLareibe povel Reth B § POOLp I Sohich are

genes (200cht yzphasddsimedon @eo@lnil@ﬂ”m:ﬂib irhihBaiktcly befdRband2tc? Cell cycle
Non- Pat ent Document 3: Kitada et at (2001) 2001

eXit. \eeting on Physiol ogi cal Genonmics and Rat Nbdel s
Non- Pat ent Docunent 4: Kitada et al. (2001) The 15 x'

I nt n Mouse Genone Conference Non-Patent
é%%%ﬂ% g %QFP%da et at (2000) Record of the 17's
I\/EIatdrdn; to isolain@ geheep aptm';ﬁac ﬁab'pmh;nerg'é néwomptoghbite sll$,argene
SpeCIﬁ‘[_I}ﬁTa E:Xp\%%ﬁs 5 et%y m(cﬁP\'r T3] S 4 ro% 0 EF% k E}h ! In%ﬁbgl{nogc!n%clﬁjng

entt 78] OF “CUFT
dopanpnapic ewsrons waa ldelntlﬁozhmsngi a Hmdsfa:a(@li)l“l\ﬂcthn& ﬁira‘mmwgeommg the

Aot QS TRV 5B BP0 5080011 B Slkion
methodi(d HiﬁAanngar@hone@Drﬁ&r@be Aln@}ysle;jRDét (Msy;n Iﬁ.pﬁe (95h Trends

Genet. nf IXB?')( 9? rli)?];aceiglrtfé?_{lﬁl C)a(?lc\:ru Iuié gllglr rrat%‘:ﬂ “?ﬁgloé{\p‘ﬁg rifg F}& dorsoventral
dlrectmm u@ae pEibE atodaded Ghgmenth was & ORPIA ﬁ@n@meychﬂ@ b@lpclla Hitherto,
Lmx1d Hﬁ%e&? rd h@& %Bemg Hﬁér@%&&fﬁf fhe ggqb%&lﬁe}%ﬂs {iekldng Iﬁlﬁi l and the most

ene referab e
dorsal @Ele off sl raofenlaﬁ@crgglﬁn cotarmgribudieneephalon é@&@ﬁpumh@qrd However,
Lmx1 § ésgﬁ'h' Wi rfof Rnowei fo/be, ﬁJeﬁ@iE t& ﬁblé]aimﬁ&rgwlﬁilui’
S abi lit

tation site in't br al

. y
d-px repsibp was IBiRaings fem the stages @ﬂﬁ@b&é@jﬂ%ﬂ)&@gemtor cells to

- cells aﬁ@ﬁfeﬁ%ﬂ%‘eﬁﬁ%& %%Irc'mc‘aﬁﬂltp e 1hyhik %57 LARY PURAvan expressmn pattern

I sol ati’ng progenitor cells at thé earliest St

that differed ifioppknomremerksre, Inparticlas At pssessys the ghasagd 1<=S of genes
expresbé’&’i%ﬁn'tﬁg‘s LB rbPlefhting PrétleRitdoRBS. SPGGhisirBashh, it was considered to
dopam nergic neuron rogenltor cells..As a_result,

be auaeﬁayl% asdgteqting d 09@@411&{%%%@ lpviedlzve@&?l@‘e@@@gyr%ﬁ?aﬂor cells.

Also, Byhies @ﬁhe@%&gllﬁﬁﬁ%’wﬂ MR1RAOAHR3I 804l ed Mﬁé‘o?ﬁlﬁhfenﬁng
progeqltﬁggé @pa:;;gtggm% @?%%s%ggq g &gneu npge{yot%g ?)Irésgxgt u%?entlon was

expected to be an effective marker, particularly when screening for differentiation-inducing
reagents for dopaminergic neurons. Further, Lmx1a is a marker expressed at an earlier stage than
known markers, and this also contributes to the above expectation.

Specifically, the present invention provides:
1] a method for detecting or selecting a dopaminergic neuron and/or a progenitor cell
thereof, wherein the method comprises the step of contacting a ceflular sample potentially
comprising a dopaminergic neuron and/or a progenitor cell thereof with a polynucleotide that
hybridizes under stringent conditions to a transcript of a gene that consists of a nucleotide
sequence of any one of (1) to (6):
(1) the nucleotide sequence of SEQ ID NO: 13;
(2) a nucleotide sequence encoding a polypeptide consisting of the amino acid sequence of SEQ
ID NO: 14; '
(3) a nucleotide sequence that hybridizes under stringent conditions to a gene consisting of the
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- exit. 5 Means to Solve the Problens In order to
i sol ate genes specific to dopam nergi c neuron
progenitor cells, a gene specifically expressed in
the nost ventral region of the El 2.5 nurine mdbrain
cont ai ning dopam nergic neurons was identified using
a nodification ("Method for Honobgeni zing the 10
Amounts of DNA Fragnents and Subtraction Method", WO

' nucleoﬁaél&ﬁeﬂ&e)oﬂs‘m e NOte act i on net hod ( N- RDA:

nt ati onal | ysis; RDA (Listsyn
(4) the GOP%%P@W@W?Q {‘iﬁzﬁgfﬁ?ﬁos 7), by additional |y
(5)a ndtl@datﬁﬂd@qﬁdjﬁe vadidirgl a pelghepide bbizisting of egi amifo aeidtskguence of SEQ
dorsovgntral direction. One of the isolated fragments
H)thgﬁo Ygﬁﬂﬂ fragment encoding Lnxla. Hitherto, Lnxla
(6) a nhelsothizaaqueioo iHae ﬂy@ﬁ%ltﬂgem@m@ﬁsajhdﬁtibﬂs hea gene consisting of the

e R

2] di th@meﬁimdlcﬁ Ml ]t whélh'm ﬂslp Ipnhflnudemtﬂ:le ddmlpeisesr at ledstrkd aucleotides;

expressi mn to be s
[3] _ doagfg%% g,d(l;s e, %—m Qrpingr g(% rué%% ?%cﬁo%gmﬁamtotr cell thgreof

whereihrtbmengmt sbmgasespzﬁs qmram:twé mgmdm:tg ppdgamicodide telt h;brtcbzes under
l X n

stnnge%ﬁcon%ht? ng%(l)_a ?rﬁnscn%y 8% %gegnn t}!éa)‘([%r 12831§[¥ §ﬁa %a(#?oqf&e séglﬁzhpe of any one of
(l)uwﬁ)ffered fromknown markers. In particular, it

ﬁffl ycs of genes 20 expressed
ﬂ)ﬂmﬁﬁéﬁﬁﬁ%?&g%&%e%@?ﬁgfo | ergilng progenitor cells. For
(2) a nutlpatidesaguance encoding apiypepde donsoting of thewrgihe heidaeduence of SEQ
D Not 94 detecting dopani nergi ¢ neurons including

proliferating progenitor cells. Also, by its conbined

(3) a nuleotidetshquenenthabhy ticistizes under siringeabtanditions to & gensfeonsisting of the
nucleoRGOLd gﬁd’gtdfl@]%m w%t or cells and postmtotic

hu

rec sor S 1n this way the present

E (4)the.molenwwqmeo@§§ecm0t 85pel%En ef fective narker,

(5)a nﬁ’cﬁé&ti&%@f&n& M&Hﬁ%{: pﬁﬁgﬂegﬂdé &nsisting of the amino acid sequence of SEQ

ferentiation-i 5 reagents for dopam nergi ¢
ID NOpdepohs anftyrt her, Lnxla is a marker expressed at an

(6)a nﬁ‘tﬁédﬂ&rse?ﬁeﬁg@tﬂa{" RbridiZee WA et coaflidnb| 'toga 8LRQonsisting of the
contributes to the above expectation. Specifically,

nucleotifi-seguence pf SEQBENNCEA S ﬁ?é@4des [1] a nethod for

[4] detechidd OP[S]Sﬁht?réﬁl'tHQ @ e %Bﬂl Fisxae 1Bt pmfcwonaes
pro e npri ses

P t her eq erein t e nmet ho

eci) %ﬂefsewgaet %e[?@tl%e & EPPARIBFIECRRYI i magwor cell

thereoﬁglhél‘éifpﬂhb shoSbPeonRRAB e s be ﬁSﬁtﬁ&ﬁlgaeﬂéUlKﬁ!ar d&ample potentially
progeni tor cell there f w ﬁ r? ot.ide t hat

comprifing 2 4P3RCIRIE PR AR GER Proasw;ﬂrtcr: Vit %%@P% fhat binds to
a polypRbtide BENEn:RALofGARGIIHS Scid beqhicteCcdfRaYiode of (1) to (6) or a partial

sequence thereof:

(1) the amino acid sequence of SEQ ID NO: 14;

(2} an amino acid sequence with a deletion, insertion, substitution, or addition of one or more
amino acids in the amino acid sequence of SEQ ID NO: 14;

(3) an amino acid sequence encoded by a nucleotide sequence that hybridizes under stringent
conditions to a gene consisting of the nucleotide sequence of SEQ ID NO: 13;

(4) the amino acid sequence of SEQ ID NO: 16 or 18;

(5) an amino acid sequence with a deletion, insertion, substitution, or addition of one or more
amino acids in the amino acid sequence of SEQ ID NO: 16 or 18; and

(6) an amino acid sequence encoded by a nucleotide sequence that hybridizes under stringent
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sequence of any one of (1) to (6): (1) the nucleotide
sequence of SEQ ID NO 13; (2) a nucleotide sequence
encodi ng a pol ypeptide consisting of the am no acid
sequence of SEQ 35 ID NO 14; (3) a nucleotide
sequence that hybridizes undér stringent conditions to
a gene consisting of the 5 nucl eotide sequence of SEQ
ID NO 13; (4) the nucl eotide sequence of SEQ I D NO

conditl&lsﬂ:b aleéne (Snsisting o€ iR alutldetidegdente o€ BEQADYO0a 15 or 17;

pol.ype n |st| of the. am no .aci e nce
16 BRtgPRRRAEST 150 Bietein ey isDrs CURUDE Bb? PUGALRuiE gomprises a
1easts!i;ha¢nshmhiwdtrﬁﬁ8adm&efdue§rl ngent conditions to a gene

consi st

171 3R b 18 Spoel e AT SAGAGT £ R Behitor Sal thereof

wheregirothy neageﬁD:Ianmms; p b Sctbredhgrediast, ad 511t[hﬂ:db'eh1':tt ibitels to a pdllypeptide
St

that oGpfe PO a6 alt Rt N of OO YUBRE A T YDl ot

(DthemﬂhmwmﬁbmqaﬁmanfEEQﬂEdﬂDng4ed|ent a pol ynucl eoti de

0 an e RS GRE HR B HEERA AL B e oo

amincsegisan the afiinanyideaguente oi(SEQtIB N@) 14;(1) the nucl eotide

3) ans $ Qgig s%que§ ncoilelﬂdopg aléﬁcléo%%de %e&u%geeeﬁgf }gﬁmﬁﬁﬁy Sﬂ%& stringent

ncodin consi s
COIldlfS(B'qde a@ene)éoxﬁﬁﬁ_hg bflhm@ucledtidels@qvqal):e af REQIIENOd &3;
u tringent conditions to
GDth?SﬁHBE&%%%Q Ingpghﬁ Q§O 2€§{é%tlde sequence of SEQ
(5) anjapumacid Sequenge Wﬁlea deletlemummtuge gulstibwions orekil@uo@ ofjone or more
aminot] i in Bl arhifd aBa W efaeé SESEOIBUEOCRs SM0dhad
po ypepti consi's e am no aci d sequence of

(6) angmino g KGuens: wod@l byammwmhéie)secalen@ﬁcuheﬂt}rb@dlzeeqn@wemgent

* condifidiko Q?Qﬁé %r%ﬁﬁg%ﬂpﬁg g?&lé&t es@éuéh@@ df SE r]§) N@ "I‘S 8?1*73

consisting o eot | equence

8]  15thgreappnt gi4f], Nﬁ@rqn@ﬁag@e{ypgpmﬁegqonsm el zhpz;rﬁ sequence comprises at
least sBOLONRMGHSO Lindle LAMREIHEs at | east 15 nucl eoti des;

[9] a method for detecting or selecting a dopaminergic neuron and/or a progenitor cell

~ thereof, wherein the method comprises the steps of:

(a) contacting a cellular sample potentially comprising a dopaminergic neuron and/or a

progenitor cell thereof with a polynucleotide that hybridizes under stringent conditions to a

~ transcript of a gene that consists of a nucleotide sequence from any one of (a-1) to (a-6):

| (a-1) the nucleotide sequence of SEQ ID NO: 13;
(a-2) a nucleotide sequence encoding a polypeptide consisting of the amino acid
sequence of SEQ ID NO: 14;
_(a-3) a nucleotide sequence that hybridizes under stringent conditions to a gene
consisting of the nucleotide sequence of SEQ ID NO: 13;
(a-4) the nucleotide sequence of SEQ ID NO: 15 or 17;
(a-5) the nucleotide sequence encoding a polypeptide consisting of the amino acid
sequence of SEQ ID NO: 16 or 18; and
(a-6) a nucleotide sequence that hybridizes under stringent conditions to a gene
consisting of the nucleotide sequence of SEQ ID NO: 15 or 17; and
(b) contacting a cellular sample potentially comprising a dopaminergic neuron and/or a
progenitor cell thereof with a polynucleotide that hybridizes under stringent conditions to

transcripts of one or more genes selected from the group consisting of Lmx1b, Nurrl, Enl, Ptx3,
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[5] a nmethod for detecting or selecting a dopam nergic
neuron and/or a progenitor cell thereof, wherein the
met hod conprises the step of contacting a cellular
sanpl e potentially 25 conpriﬁing a dopam nergi ¢ neuron
and/ or a progenitor cell thefeof with an anti body that
binds to a polypeptide that consists of an am no acid
sequence of any one of (1) to (6) or a partia
and Tiﬂ,g@tl@mﬁ ﬁ biiteod9 fitiat bilds td‘lﬁar_@(ljﬁ'ﬁm p&ﬁdlﬁtssc&‘qmiﬁrsebgt@iﬁ g&iheQ,
. . n.am no aci d. sequepnce W th a del etion,
[10] j nthg myqthodt Otﬁéiﬁ’f%ﬂﬂﬂgﬁf Co&prgaﬁﬁ’taisgeﬁ %% one or nore
(c) coctiiy aeellabir dample poteatialiy cion@rising the qupat@enic Bhtdd dhd/or the
. o (3)..ap am.no aci.d se nce encqded.b ...
progengogf et R ERUE Tkt JEF PERS B A aienfspaions o

transcepiR @ff titloror bothaofglkengeneomdéctded frigmdD AT hed ADE2emtwittean antibody that

. equence. of I 3. {4) the am no acid sequence
binds %’fa q%Bnﬁ@_%Eu%o oarSNai%BS,e}e(cgié%eﬁe’am no aci d sequence
[11] wi thh rmeeticte] @&ft[Phwherais Gictgenn selsadabini stapt (bd is, oneror addé of bmx1b, Nurrl,
orElef one or nore 35 amno acids in the am no acid
Sequence of SEQ ID NO 16 or 18; and (6) an ami no acid
[12] seametivd fendadattidg by seeating laslvphminesgic neuror andiat a progenitor cell
ridizes r gy n nditions to a gene
mereo@%qrg??lﬁegmgﬁgg ﬁ%ﬁhﬁ%eg gget J|te g 0gfgquence of SEQID NGO 15
(a) comactinig;a defiplar hample phisdtidly ¢dBiprisisigs éopantinergisaleyrsapnidis a

proge§RFLE A Bl B RoraE BHERRS, AR Tilen L ons o
transcuptstfiarggoe ek nepsistuiefparictestide sequensedioraany one ef (q -1) to (a-6):

r ' | h.y 4t he reagent
goﬁpglﬁ?%ée%(ﬂ%gl dlgﬁé@?%%\?(g S%%@Zmﬂlti’ an an? i body that
bi (adh amicleopés saquprdegacodisga Pelypeptslesontisting efthnemingiagid

sequer&%%ﬂ*%@@lt?ﬁ(ﬁriﬁ‘ one of (1) to (6) or a partial

sequenc ereof (1) the amino acid sequence of SEQ
| Cfaria muleotidy seqrennethas hybridizeindenstangsnt Rorditensdpiagisne
consisgiﬂngSf b AclestiRsichbdlch BRSEONDACEY: §3.0n of one or nore

no acids 1n the amno _acid sequence of SEQ I D NO
14a-46hq Byclentida prawenesca PR A el Setiddied by a
nuyals atdudRo8EGNER LRI iR P hbb&RRIc €D Sl SFTROAAINO acid

condi'tigons to a gene consisting of the nucleotide

sequengg dhrapan) SSEEED NO: ibor 18;and4) "t he amino aci d sequence
of aBF @ rubleblidle Sequétice Lt hiBididés @H¥ePQrindrd coRBLGRAS a gene

i i : Ago ag.
consistes e aptlgui Yeauchoc of SEA N 15 b4 g ©F addition

(b) contacting a cellular sample potentially comprising a dopaminergic neuron and/or a

* progenitor cell thereof with a polynucleotide that hybridizes under stringent conditions to

transcripts of either or both of the genes selected from DAT and ADH2, or with an antibody that
binds to translation products of said selected genes;

[13] the method of any one of [9] to [12], wherein the polynucleotide is a nucleotide
sequence comprising at least 15 consecutive nucleotides;

(14] a kit for distinguishing a dopaminergic neuron and/or a progenitor cell thereof, wherein
the kit comprises: the reagent of [3] or [4]; and a polynucleotide that hybridizes under stringent
conditions to transcripts of one or more genes selected from the group consisting of Lmx1b,
Nurrl, Enl, Ptx3, TH, DAT, and ADH2;

[15] a kit for distinguishing a dopaminergic neuron and/or a progenitor cell thereof, wherein
the kit comprises: the reagent of [3] or [4]; and an antibody that binds to translation products of
one or more genes selected from the group consisting of Lmx1b, Nurrl, Enl, Pix3, TH, DAT,
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amno acids in-the am no acid sequence of SEQ I D NO
16 or 18; and 15 (6) an am no acid sequence encoded by
a nucl eotide sequence that hybridizes under stringent
conditions to a gene consistigng of the nucleotide
sequence of SEQ ID NO 15 or 17; [8] the reagent of
[7], wherein the pol ypeptide consisting of a parti al
sequence conprises at |east six consecutive am no

and ABHZY residues; [9] a nethod for det ecting or sel ecti ng

- [16] a 99@8% gétgct[ﬁ%ﬁ] %&eap%/ cﬁo&:)o L& gl% rI]lle%l]I‘??El a%?)or a prcfgemtor cell

thereo(f,ax)lh@gmth@meﬂ:@dasowhbwlthae stgmzﬂ e pot entially

) BB LRI SRS 0 T0 o AR

progenjtefeell sherpofgeith acanibody thasbinds & a pelapentide pmm‘tmg 0@ @nemino acid
sequeﬁ&adfaﬁgr&ﬁ% %f"%) Bft ga %‘&] ﬁg&guc SEIUERESfr om any one of

ot| de sequence of SEQ
qglmwc(fhseﬂ}lfﬂ@e@ﬁSE@dﬂ) He: ééQUence encodi ng a

%y tdngﬁo ﬁ&ﬁ%bzillehgiw aldRRiH) i Qubs?*ﬁgib n&eafﬁﬁtwn of one

a nucl eot e sequence

.Ormowmauaﬁléénu%em@aq spaenceodiBQ BANQ:d 4a gene

c 0@153)5&1' aﬁ‘ﬂn@ fieili @@cpi%ﬁ&al SRbidELPE HH&&ﬁzﬁie%Eqéﬁ& {h0k l'fﬁndlzes under

he nucl eot | de sequence

Strmgew coebﬁ@aite)a gepe copsistiag of the @e@eeﬁeeeqem@;f ﬁ@QaID NO 13

aVDaR mﬁﬁ;oca@fasge?ﬁénegopéetzh@ﬁm 79 oResd sequence of
S ID NO, 16 -6). a .nucl eoti de sequence.

t H&E)IRPEIRe 3¢id serigase ‘§7tﬂF P gleHOD.ABYREIQN. SRstifusion, ¢feaddition of one

or mofQEns htidgirthe bighduesd £ALERIR nﬁﬁmﬁﬁ%@sl &AdNO 15
ar_sanp

or 17; and ( contacting, a cel
o@eﬁstap % ?qunggenao%lp@m ﬁ‘é‘il‘i’ﬁt’éie ﬁ%‘i]%eBPP thadhodidizes under
stnngfﬁ}’f’ cPHdIGai tb @rgeﬁebdnstshﬁg 8Pihe\Wut RofiddPRiqheiee loe SEQA® WOAY S or 17,
hybri di zes under stringent conditions to transcripts

and  of “one or nore genes sel ected fromthe group

(b) coﬂt@cﬁ:ﬁigsd ¢eliglad barhpis pbichtialNEdmprishiy 4 dopgmifergit r@ﬁﬂ)nﬂﬁd/di’ra

aogsf R DB S el RISl Sh LB B olce s OF
transcrfipts bf bues omdﬂ&rgeﬁ@seleh&_dsﬁcﬁ@ theforen C(ﬁﬁﬁtltﬁ%bf Dﬂxx@b, Nurrl, Enl, Ptx3,
e S BB RSB Ak AR B el enes:
[17] t hbe eethodiaf il &, which furchee obingeisdstths stoy bf:i di zes under
(c) con%éctalng ceflul‘éloga?:rlllntle pgt%nna?ly comprising a dopaminergic neuron and/or a
progenitor cell thereof with a polynucleotide that hybridizes under stringent conditions to
transcripts of either or both of the genes selected from DAT and ADH2 or with an ahtibody that
binds to translation products of said selected genes;
[18]  the method of [16], wherein the genes selected in step (b) is one or more of Lmx1b,
Nurrl, or Enl;
{19] a method for detecting or selecting a dopaminergic neuron and/or a progenitor cell
thereof, wherein the method comprises the steps of:
(a) contacting a cellular sample potentially comprising a dopaminergic neuron and/or a
progenitor cell thereof with an antibody that binds to a polypeptide consisting of an amino acid
sequence of any one of (a-1) to (a-6) or a partial sequence thereof:

(a-1) the amino acid sequence of SEQ ID NO: 14;

(a-2) an amino acid sequence with a deletion, insertion, substitution, or addition of one

or more amino acids in the amino acid sequence of SEQ ID NO: 14;
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5 transcripts of either or both of the genes sel ected
from DAT and ADH2 or with an antibody that binds to a
translation product of a said selected gene; [11] the
met hod of [9], wherein the ggnhe selected in step (b)

is one or nore of Lnxlb, Nurfl, or Enl; [12] a nethod
for detecting or selecting a doparnlnerglc neur on
and/or a progenitor cell 10 thereof, wherein the

metah)chnconipe asiéd Seqd&ﬁcesdm:pdecblﬁy { ajclediieaeduenge that hybridizes under

seng G i BamP e OOl Ban Bt b EERLOG R R BRTLF. 5

pofay4jubé amtrodeid dequertey lof BEQZEENGndéor $8;r i ngent

CoRh 054858 A0S 8, 50 A0S gl ot

- or mofesaniijio bids nuthe entnoeid smuence {GEGHDNCD 18Or 1833nd15

(o2 ot G 56 AfucRBaURReE 52 RGOSR sDOleKRERR! lRycdizes under

nM no aci d” sequéence
stringeind corfditi®)s ta arpent ewtsistiog sédmewcbonﬂmeqhgm‘ﬁ o SEQSITUNEe 5 or 17;
stringent conditions to a gene consisting of the
nucl eoti de sequence of SEQ ID NO 13; (a-4) the
(b) confactingo ¢edlslas safupln @ete@flaIBEc@mmlm a d@a@nnq!gtc megronzangior g

et b T T e R A
transcypts pEeithan@r beth®)f the grnes @th@i From heg with an antibody that
binds {VPsBlsE rddpgt%f%& b{leot | Bd gGREdi tions to a gene

consistin he nuc e sequence of SEQ ID NO 15
[20] orthe methadpf@py oeopt HEl fnld 94 vehersin therp Osbmﬁtlée consisting of a partial

seque&%%%ﬂﬁ;h@és'a%le%?ﬂ@&drﬁé&ﬁvé 2B PRPE fb%fcﬂ% neuron and/or a
rogenitor. cell thereof with a p nucleotldethat

[21] hyfb]E‘F fir fistingwighipg adopmginstgic BAAPR %H@r Rregemﬁoaﬁ@lhﬂwwpﬁ; wherein
the klt%Dﬁg)'n'ts&e theQbadRft of [‘7? of t% SRNESolPRIcROHE tHaf RyBridvesafder stringent

r wth an an y that ~binds to translation
conditjng fR,ERRSCHPLS 95 PR @@p@&&e&e@ﬁ% fromhe greupeqnsising f Lmx1b,

Nurrl 3W, P88, oH1, DA, 1 Ab2b; wherein the polynucl eotide is
a nucl eoti de sequence conprising at, | east

[22] ¢ onebtandisiiseyishipg adopwainergc peupn angipga Pregemt%r cell thereof, wherein

the kltd'bﬁiphﬁﬁu ﬂ&f}bz{?n?ofct(?]) @f’!fS‘]'%ﬂ' # aﬁiﬁbé@'&h@tﬂﬁflﬁ to@ranslation products of
emtor th wherein e

one oror eENGS Rlectse f%srgnruﬂ conaﬁan%()% Wty P i TH DAT,

and ARy i di zes under stringent conditions to transcripts

[23] 82&@?@{33 Hﬁgcgqrbee 0?3&? érglgt}a 1gnfur1 urplr}ghrga pe1or 2 dopaminergic neuron,

wherein the method comprises the steps of:

(a) contacting a test substance with cells that can be differentiated into dopaminergic neurons;

(b) detecting a transcript of the Lmx1a gene by contacting the cells, after contact with the test
substance, with a polynucleotide that hybridizes under stringent conditions to a transcript of a
gene consisting of a nucleotide sequence of any one of (b-1) to (b-6):

{b-1) the nucleotide sequence of SEQ ID NO: 13;

(b-2) a nucleotide sequence encoding a polypeptide consisting of the amino acid

sequence of SEQ ID NO: 14;

(b-3) a nucleotide sequence that hybridizes under stringent conditions to a gene
consisting of the nucleotide sequence of SEQ ID NO: 13;
| (b-4) the nucleotide sequence of SEQ ID NO: 15 or 17;
(b-5) the nucleotide sequence encoding a polypeptide consisting of the amino acid
sequence of SEQ ID NO: 16 or 18; and
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() detennrrnqmg whether the test substance can in

Nurrl, Enl, Ptx3, TH, DAT, and ADH2; [15] a kit for

di sti ngui shing a dopam nergi ¢ neuron and/or a
progenitor cell thereof, wherein 35 the kit
conprises: the reagent of | or [4]; and an anti body
that binds to translation products of one or nore
genes selected fromthe group consisting of Lnxlb,
Nurrl, Enl, Ptx3, TH, DAT, 8 and ADH2; [16] a nethod

f Ogb/-@ﬁ ®R{dofide Qf!?qu&ﬂéeﬁﬁ?.ti Hybridizdonaiz Neihgém cﬁ@cﬁﬁ@ﬂﬂs to I:’;l gctiane
.an I, a progenitor ce t 0 rei.n the metho
consisfggf TedubleRiiCiapines ot SEQEENRF a5t RG BCel i ar
(c) dezanilingy whitkatthalesysubsiamde cah highre deptifferestigion ofdopaninergic
and/or.a,5 progenitor cell thereof .with an anti body
DCUroR§Ape ﬁhﬁEEH%Q’B‘Pg"%%F ?rﬂ@‘g?iga%e ]@glﬁ%c@ ing of an am no
[24] acihd meslesE|2®], oheahrythopelyaiicleatide)is b aulastide setuence comprising at
] t1§arti al .se u%% ) thereof: (a-1) the am no acid
east 1 IRTHEV ST %  NO 14; (a-2) an anino acid
[25] sequrethod ofisdtrberangl fir atdifferentiatoerihdweing sadesit fdrutdopamingrgic neuron,
addi ti aon ,of one [ re.amno acids in the amno acid
Wherelsng'g‘ﬁenlr}eggdoqg%sl eﬂ{?r?s ?Ll;l; 10 (a-3) an amino acid
(2) cogtectingrctestanbstated With @il tielt ent baldiffsrgtisind ento dapaminergic neurons;

o8 R RIS 8 B 95 o it
the test Sybs(amce} )withhan zntibndy thet bindetprepappaptidSE@sisiniOf ad gmino acid

; - ' | ' del eti on,
soquerkdoftfly o AL R BFors PETHSRARAM IRABED S P 6 |
(b-1) theraminoeasidiseqience od SHR) WONELld; sequence of SEQ I D NO |
(b-2) 0 :cligifi es%p.lg dovhiR aAk1efiBn %Hbé%ﬁo@ ;é{lﬂ%ltiﬁﬁﬁ)ﬂe&cﬁidﬁ%o&%e 0T more

7 by a nucleo e sequence_ that zes under
aminogeids iy thetanuoh adid sepweneenlBEf2 Ha N&nidi st i ng of the

- (b-3) BUEHRS %ﬁ%""gﬁ’gg‘ff}%ﬁd&f bﬁggxéla)tmse%&ne thi hybrfiftsks WBder stringent

_contacting a Ce ar sanple potenti al conprising a
conditipnp s enciopsigéag ofthanemlentids seqreneri ¥id IS0 ter eof
(b-4) thé hiiiid R0 3HE] L LES IRD: Ayl gl zes under stringent

conditions to 20 transcripts of one or nore genes
(b-5) anqmine aeid sedienetwith adglstienrinsastion guistitutior; o additiqn of one or more

amino EBlds i ihé Amin@AGd $duefbe ¥ SHD a0 NaRtighpdy; Apt binds to
transl ation produc sai d sel ected g&gﬁﬁs{ [17]

f the
(b-6) ansnHBe 2g spquspee s e pyrdeotids spiucaes bytdages ghder stringent

conditlofy t¢ 9 péRCohsiSkify ¢fathé HhAEtRIBRBERNBOSESED EDINO: 15 or 17; and

conpri Sing a dopamnm nergi ¢ neuron_angd/or a . ] )
R ¥ c{uce the differentiation of dopaminergic

neurons when the translation product of the Lmx1la gene is detected; and

26] the method of [25], wherein the polypeptide consisting of a partial sequence comprises

at Jeast six consecutive amino acid residues.

Brief Description of the Drawings

Fig. 1 is a set of photographs showing the expression of the dopaminergic neuron
matker gene tyrosine hydroxylase (TH) in the ventral region of an E12.5 mouse midbrain.  The
left-hand photograph is a sagittal section and the right-hand photograph is a coronal section
performed along the line in the left-hand photograph. Furthermore, the midbrain region was cut
into four regions, and VL from subtracted from V. Mes: mesal, D: dorsal, DL: dorsal lateral,
VL: ventral lateral, and V: ventral.

Fig. 2 is a set of photographs showing the results of analysis of Lmxla, Lmx1b, Nurrl,
and tyrosine hydroxylase (TH) mRNA expression in the midbrain of an E12.5 mouse, using in
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progenitor cell thereof wth a polynucl eotide that
hybri di zes under stringent conditions to 25
transcripts of either or both of the genes sel ected
from DAT and ADH2 or with an,anti body that binds to
transl ation products of said selected genes; [18] the
nmet hod of [16], wherein the genes selected in step (b)
is one or nmore of Lnmxlb, Nurrl, or Enl; [19] a method
situ hfteidigdbect i ng or selecting a dopaninergic neur on

?.gﬁ/ﬁ lscﬂo%ﬁpfﬁl@ég% : Sﬁk’lggglggqle re@gl? £ cﬁ%{’?es:%ngg 1812 and tyrosine

hydroﬁﬁhéel(ﬂ“w) p&aank in thonedbrai dfandiRF meusegasddapahbnpugimmostaining.
aﬁ# By Hya %eﬁg{plbotgé‘gﬁgosﬂl Sl eI | Pltts doel’ c%%%%r%s ﬂﬂx}a and Enl

proteiaginrthe mddbdain o€ qoER2.S mdiusams dataetedfby(lmnmnosfauﬁ@ 6) or a

B

mcorpera!hehem ﬂmnmdbrmof aroln] 2.5 plossd, asidétocted by irandnestaningf Lmxla was

p
showr e, Rpref¥ o A aRE) Boabling Aen bR SRELPICE
byFig. fisc ssoof pleotem qplsmhemngathe tepulid off [zox]a anddp AT mRNA expression
in the %&l%rgﬁeoqé n%’lﬁg s&e?lrlﬁi R&Q@?ﬂg& %% '?79%?1 hitiflization. The
eot | de sequence e am no
arrow m@t@eh@ suhstants H@Q‘%D theidiraing: (a-5) an anino
ifygt Tffsﬂ&;"s:%g gfpﬁﬂtt!i%g@:s%ﬁb%ﬂg%e résﬁ![%seéft]lrﬁfla expression in the human

or nore am no

adult lzremdsglpn, asideteater iy RicPdRs e g ﬁ@@taémaswlﬂy Rujameg, f: cerebral
185 ARtheliAmSi §10: RSB BForRAHOORE chyiaft nucleus, and Po:
rt :
c0 @%ug1e§??de seaggﬂ@ghgﬁwf hybri di zes J%%eréggfrlﬁgéﬁceusan ?
pons. conditions to a gene consisting of the nucleotide

S YN Ghefati S Do, thluflof L pressHilof I EOBIAS Oghninergic

ar sanple potentially_ conprising_a dopam ner
heuromgaRCHis MARKFLECTES. 15h‘fp#b(§@1é$ﬁyﬁthﬁwgp@lﬂ fme H%ﬂ%@%ogmlh maturation of
dopanﬁﬁérgf&%{u%% | demk PRtvad Y sidteas baReBlessH ih B ergic neurons at all
conditions to transcripts of either or both of the
stagespd differertiaigRed from DAT and ADH2, or with an anti body
that binds to translation products of said sel ected
; [20] the net hod. of any one of [16] to [19],
aprpige QR hedayention: onsi st ng of a parti al

| <Ma_r_1§3§% ﬁﬁe&mmrrbs@s at | east 6 consecutive am no acid

' e”fhe dopa.mmerglc neuron marker polynucleotide probes” of the present invention are
used as markers that select and/or detect dopaminergic neuron progenitor cells before and after
proliferation, and dopaminergic neurons. These polynucleotides can detect the expression of
Lmx1a gene, which is expressed at all stages of differentiation, from dopaminergic neuron
progenitor cells before cell cycle exit to dopaminergic neurons in adults. The nucleotide
sequences of Lmx1a genes are known. For example, the sequence of mouse Lmx1a can be
referred to in Nature 403: 764-769 (2000); Nature 420: 563-573 (2002); Mech. Dev. 118: 225-
228 (2002); and such, and is also registered in GenBank under the Accession No. NM_033652.
Furthermore, human Lmx1a has been reported in Gene 290: 217-225 (2002). The genomic
sequence of human Lmx1a is registered in GenBank under the Accession No. AH011517, and
isoforms such as the 6A mutant (GenBank Accession No. NM._177398) have also been reported.

Here, a “marker polynucleotide probe” refers to a polymer composed of a number of
nucleotides, such as deoxyribonucleic acids (DNAs) or ribonucleic acids (RNAs), or nucleotide
pairs that should be able to detect expression of the Lmx1a gene. Double-stranded cDNA can
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15 [21] a kit for distinguishing a dopam nergic neuron
and/ or progenitor cell thereof, wherein the kit
conprises: the reagent of [7] or [8]; and a
pol ynucl eoti de t hat hybridizEf under stringent
conditions to transcripts of “one or nore genes
sel ected fromthe group consisting of Lnxlb, Nurrl,
Enl, Ptx3, TH, DAT, and ADH2; [22] a kit for
also belusdd a3giprebd ingissudiapanhybridizatione um&mchmldhldb-sa'anded cDNAs are

ineludB A Aot RE et ingntios] KA apotefirdiobe crsgoutarty

prefertitiats hiarids pbbfntmslammieqimlms for dadecting RNA imtisues. When detecting
Lmxl g?%sex%%?gﬁg %g' )P%{n%%ft: 8 %g%é: %ﬁ%:_éi m%j%% exgrLe 1{)&, 1&13 geferable to

~ use the eyghenenvgding .o ldi f Tae emﬁncaamcbsequmhwmf mgpuse hgedit if mgistered in

Geﬁgxﬁﬁa%@]ggﬁggl ?eu c%rbﬁ 1% eo'n 0 oli[EE Eb Iggﬁe%ﬁﬁéé ?_ﬁﬁotﬂ%gg in the
sequencel dfINNMhO33 6523 paddatsdipbdibic eﬂ:qmead;@d ShﬂinD id®PpQADNOYl4E In addition,

the anﬁ:%j éc%ﬁ? %utelgge) ﬂﬁ.ﬁx?a%tl}nﬁ)gl As Hsg 'ﬁg%vh{egg@aﬁl{lﬁc&%@ g eﬁﬁL82892.1,

 efc.), asldbgtsan@ﬁp sequehc@ apfosthpmonéﬁ(l HeNOsai 6 hybi 8.di zes under

Sty 'HB&%'&t th%%ﬁgkéﬂ H}%@fhe %o@dé ée gés%f tRE x%fserﬁ in#ilén ?an also contain

consit s uence one O

non-ngthraly- ctcgummg@)lcle(myieﬁ)su@m@ hexsitdoytidiec, Selqardarghydfoxsagthyluridine,

5 3 ARREANEES encodi ng a
2 O-IJBO glgg%t | d’e5 g%ﬁ%@?%%“%“’g% no agl sequelncg of
cmbo@mmMOnﬂhyIWL@e) Mdmm!m, deOsegtheinseudoyadine, B-D-
galact deqbﬁﬁé 2t %.‘l HOsH a&%ﬂﬁ' N’éqgkg;eh&ngigggﬂb%mﬁbl-

Isting of t sequen

methYILarslenc(sum}-mﬁbylnwdemdla@ IsmgixlesanesnesEangthy lgosing 2.4y
d1metﬂﬂ%uaﬁgslﬁg’ “DihelHyB BRI ROD I A8 ABEHRIES, ﬁﬂﬁ:@g‘lé&@ldﬂm 5-methylcytidine,

ypept I’de_consi sting of the am no acid | sequence of
N6-m®b:1f§ad@0m@e Trenethylamnosing 51196?1513831“%”%}5]“166
metho§§£ﬂiﬁﬂﬁx%ﬂ—fyl‘ 3l thioREind] ;;@sm ?rlq%%ﬁééﬂ&e BIm&H&@cﬁfb@ efhyl-2-

gene conS|st|ng of .th e nucleotide sequenc

ﬂuomd@ewémqt@owmimny methyleryding emﬁﬂlﬁﬁﬁgl%'eﬁr@?tﬁy%%
1soper§éi19§atd@ﬂ&%ec A (HpIDCEhdri@nsiivi-DerRityIBidp Qﬂn%fyl)carbamoyl)threomne

m nergic.  neurons when'the tr nscrlpt of

- N ﬁ e gl ety 8- mothylepamas RoRe, poidin -%@@&F?F acid-

methyl BferP@idineslaghidtie acll, dyhutekenid, e BioaHEine aueadddid, 3ithgcytidine,
5-metiyl-2-thiouridine, 2-thiouridine, 4-thiouridine, 5-methyluridine, N-(9-B-D-
ribofuranosylpurin-6-yl)carbamoyl)threonine, 2’-0-methy1—5»methyluridiile, 2’-O-methyluridine,
wybutosine, and 3-(3-amino-3-carboxy propyljuridine. _

The marker polynucleotide probes of the present invention comprise nucleotide
sequences that are complementary to the mRNA of Lmx1a, which is specifically expressed in
dopaminergic neurons. For example, the nucleotide sequence of mouse L.mx1a cDNA is
registered in GenBank with the Accession No. NM_033652, and its specific sequence is shown
in SEQ ID NO: 13. Polynucleotides with a sequence complementary to this cDNA can be used
as the marker polynucleotide probes of the present invention. Furthermore, the amino acid
sequence of mouse Lmx1a is registered in GenBank under the Accession No. NP_387501.1
(SEQ ID NO: 14); however, due to degeneration of the genetic code, its nucleotide sequence may
differ from the nucleotide sequence of above-mentioned GenBank Accession No. NM_033652
(SEQ ID NO: 13). Polynucleotides complementary to such degenerate sequences are also

comprised in the marker polynucleotide probes of the present invention. Furthermore, in




10

15

20

25

30

35

| east 15 consecutive nucl eotides; [25] a nethod of
screening for a differentiation-inducing reagent for a
dopam nergi ¢ neuron, wherein the nethod conprises the
steps of: (a) contacting a tgst substance with cells
that can be differentiated i nto doparni nergi c neurons;
10 (b) detecting a translation product of the Lnx | a
gene by contacting the cells, after contact with the
additidre®tdegeatrstta sepienvis] pblmucéﬂnitiidmad;mplbmbntbiryrtd stlootide sequences that
0l m cl . n .
hybnd@z ﬁﬁo%lﬁg L o geing%a?dlﬁénsqg Lgt}xl‘% e esp@%;el% é.‘f)g’lé)ggiglg ﬁeelﬁﬁle%fnde sequence
of SE@ ﬁBrI*é@f 13()ba~dals¢ bempuised dn thei darketpedymelotid SEQbe DA an be used in
thepré]Sént]_{'l Lan am no acid sequence with a del etion,
I nser |on "substitution, or addition of one or nore

15Signilanly, riaeLinnl 4 fequentenareadioknosquSEQETUNOSEL ard 17), and the

markel'\ﬁ%l]yﬁcélec%ﬁ'eﬁo%g Rgéﬂe{bﬁes%ﬁtﬂbr ] g:lﬁgagsgy cl?grgﬁﬁg g?lyﬁﬁcléotldes with a
sequensg edmplespentary t‘ahwgaateLmﬂa@ n&tNAgp@Ynml@ud@ﬂ:Wéba |dd$enerate

SR o R B d b oLt i
Sequeryeqﬂ@hbﬁbmdlz exjetringand aondiensrte homan d gy eigengsi (GHQ 1B NOs: 15
and 1 72dd|t|on of one or nore 20 amino acids in the am no

cid seg1 ence of SEQ 1D NO 16 or 18; and (Db-6) an
ecphsasg (eoreplempnione® WC%PQHEI@ PRBIENGES comgrisgsawt only

antlersing

.nucleohh@%etgiégéés%&%ﬁ Resy rrl%lttdh' anﬁ late, BRPSS k&@@ﬂ@h@h Q@]&@st 70%,

consi nuoc eotid equence. of SEQ |
preferahly §§%, ame Jer@ierdﬂ,r 0% mdn@vewmlﬁ Srefergbly et 0%!@@& @W&éﬁample

97%, 9?8% ot 991%5 Bf thi %u@l'ef)ﬁd%‘s ?p Eﬂe%q%hc@ha@&ﬁﬁméﬁ%lﬁb c It is known that
eurons, When the transl ation product of th

genes tg’@ éuvlshlabtheaog@y agmlkelg tq %pd@ RelyReRtSS ﬂfez-“-si}ne function.
Herein/P@hRhihgt” hefeRab YRR SeorCaisdhald MGvAth:ad8dhd (A in the nucleotide

Sequenz:gl% ence CE ré%?q%@lﬁlggl?ft tﬁ X Confﬁg.ﬂlve a[gimﬁaéeofRNA) T

~ or U phir witheA chftosﬁfe () phieowaRr(S), Fah@\ﬂ?t Phrsthiigh €X Prigsiaolegy Bétween specific

d 30 K
muces RSB P SRR be GGt B, by e
BLAS ﬂﬁmqnhmtma@be) Proef Nathadd ph! 0SASPN58B-7. BLASTN

N (Altscleﬁ%eﬁéﬁ%@i? AL e 3 At d b T SRRl A i or

determligihy hhﬂlﬂﬂquihahmhambleoﬂfdﬂ §ehﬁd§1ﬁﬁ§ Basetl b thik dlgofithin, ra@gicambe used to
BESNCE ERTTAE TN AT S
sequen\ih. Pemnipeéilic |aﬁi1§$1ahxeﬂ@ﬂd réfer teduipt/Alww.ncbi.nlm.nih.gov, for example.
Alternative isoforms and allelic variants may exist for Lmxla. Polynucleotides that
can detect such isoforms and allelic variants can also be used as marker polynucleotide probes of
the present invention. In addition, as mentioned above, there is a high possibility that genes
with high homology will encode polypeptides with the same function. Furthermore, such
polynucleotides having high homology can often form pairs under stringent hybridization
conditions. Therefore, the marker polynucleotide probes of the present invention comprise
polynucleotides that comprise nucleotide sequences that hybridize under stringent conditions to a
polynucleotide consisting of the nucleotide sequence encoding Lmx1a, which is specifically
expressed in dopaminergic neurons.  Such isoforms, allelic mutants, and polynucleotides having

high homology can be obtained from ¢DNA libraries and genomic libraries of animals such as

‘humans, mice, rats, rabbits hamsters, chickens, pigs, cows, goats, and sheep by, for example,

preparing probes based on known nucleotide sequences of the Lmx1a gene, and using these
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35 Fig. 2 is a set of photographs show ng the results
of analysis of Lnxla, Lnxlb, Nurrl, and tyrosine

hydr oxyl ase (TM nRNA expression in the m dbrain of an
E12.5 nouse, using in 11 sity hybridization. Fig. 3 is
a set of photographs show ng the results of
coexpressing Lnxl a and tyrosine hydroxylase (TH)
proteins in the mdbrain of an E12.5 nouse,

probeglitoanty eat h)ownmsthmlsztaaom irreghods Eirch asébolcmymyhﬂﬂtzaﬁon plaque
ybridigoR A SR Ohe, "Bk tlechiaf LGP R Sy yaf 20d ea
(Cold 8gring Hadtoe &rdsy (h9{8ﬁ))rfosmaﬂmdmgf caasiguctingicBNA hhrtanei In addition,
comm G QO B SR et e S By U B O
nolsmestrueorietad 4 libyary mzmmplmnai mimaye detail. bmloav st total RNA s
prepar%ﬁ‘ ixoi é &g&%@pﬁ&ﬁ%e& élgh Ha? Liﬂr@{sﬁ%@ﬂ%hgﬁl‘g%%p S{é‘éﬂtﬁ&ﬂes such as

pr 09 ehi't
guamcthmmngewﬂn@gmmﬂ%wm etahx( 1959)33@@;@5@&& ¥98:298) orAGPC

(Chon%cgyll(ljﬁf E.Ilﬂf % %l?{l?%ﬂ SA}E q')ﬁy s dll?g%’?ﬁginp@%{h Tﬁéne'énmﬂ Purification
Kit (Phardhacia) essuch & web e amfwanJﬁN@rsefmegledotablﬁNﬂwepﬂr@Fbr ahltgrnatively,

{
mRNAS i afoo § i im0 o R b, ST a0 iprep
mRNAjBerdGeasign Kt @hameRia) SNNexh bENystdrasyntlepsized figm thgreming mRNAs
using E@ersg ﬁgﬁ%&ﬁg{m% CUTNEX syrfthesiCBfE E’lﬁ:lhl 44'e zﬂ\/[V ﬁb%?wé&ptase First-

ata CN:~ caldat e nucl eus, and
strandf@%ﬁsnthﬁlsg&tss saain Gosparatjond Hasaglse ﬁ@mmerﬁlﬁ}y @faﬂable Other

metho@PRESRIRNS %@%&h@@% §)’iﬁﬁ1€g&9§fﬂ Qlﬁf)nyCCDNAS by PCR  may also be
neur on- SpGCl fic marker genes. sci ssa _shows

used (Frohmag ! @e@@lséb%ﬁtN@hd\%dt %@aU$6r$50$993d%}98n13ﬁ1§P§$k§ et al. (1989)

Nuclm@@kb'id%‘rﬁes i—’ﬁ)ﬁ%%@@}; CRRIHARLER dr@erl6 c&i%ﬁh@tWA'Hl’oranes containing a
dopami ner c neurons at all _stages

high percentagespl ikt ergeh clopeskuevhisgbmiasss sesh P%/ﬂlﬁ Qlieprcapipiag method
(Marujzd]ﬂz?ﬁaﬁd Qiibans %ﬁ?eﬁ@ 13/8; lklggﬂ@grlﬁﬂa €l 933? iGgrelér L"(?UO bl 39-5 6) can also be
employgch. sSDIVAS PhfeRe gk g (B REREFE R R g pctors

arEiaeiplelaifdebridionah ddafRioas BEtibR opLede fhd Sresedeldvention include
e s§ETR ﬁ%ﬁ@éf SS6ey-nase R i e 33&‘1‘@" 196885737
Condﬂ@@mr‘ﬂ‘%ﬁg@ﬂstﬁﬁgency include “2x SSC, 0.1% SDS, 65°C”, “0.5x SSC, 0.1% SDS,
42°C”, and “0.2x SSC, 0.1% SDS, 65°C”. More specifically, a method that uses the Rapid-hyb
buffer (Amersham Life Science) can be carried out by performing pre-hybridization at 68°C for
30 minutes or more, adding a probe to allow hybrid formation at 68°C for one hour or more,
washing three times in 2x SSC/0. 1% SDS at room temperature for 20 minutes per wash, washing
three times in 1x SSC/0.1% SDS at 37°C for 20 minutes per wash, and finally washing twice in
Ix SSC/0.1% SDS at 50°C for 20 minutes per wash. This can also be carried out using, for
example, the Expresshyb Hybridization Solution (CLONTECH), by performing pre-
hybridization at 55°C for 30 minutes or more, then adding a labeled probe and incubating at
37°C to 55°C for one hour or more, washing three times in 2x SSC/ 0.1% SDS at room
temperatare for 20 minutes per wash, and washing once at 37°C for 20 minutes with 1x
SSC/0.1% SDS. Herein, conditions of higher stringency can be achieved by setting a high
temperature for pre-hybridization, hybridization, and the second wash. For example, a pre-
hybridization and hybridization temperature of 60°C can be raised to 68°C for higher stringency.
In addition to factors such as the salt concentration of the buffer and temperature, one with




10

15

20

25

30

35

Lmxl a gene, which is expressed at all stages of

differentiation, fromdopam nergi c neuron progenitor

cells before cell cycle exit to dopam nergi c neurons

in adults. The nucl eoti de gquences of Lnxla genes

are known. For exanple, the Sequence of nouse Lnxla

can be referred to in Nature 403:. 764-769 (2000);

Nat ure 420: 563-573 (2002); Mech. Dev. 118: 225 30 228
ordinaf?€k0IR }ri thaatt canlalvp ivpghatesotdrdactomgiueh ax pebbe rofiemBatidén, probe length,

e L SETRoRA D L2938 55 D55 G oo
allelic Thearge andicarrespendiag gence fdetiverbfioh nthiea orgnisegi st ered i n
0% OF ULy AR SRR bro N R e onine. &

Labora‘thy]MRrﬁ&BX ‘edvE€cad SprifpeHarboe Bt B89 1:Seetions?. 4 TrdrI8yrCurrent

pooc LR 8L P, L8 SR WIS MBS EARES S o

Cloningdli: €or¢ Tidhsigues, ArRiadivat Approacic? "G sd.(RxAay, UmVer51ty (1995); Section

d
210 USRI B SO AR Py
polynucmotld@ cantinihga nyedotide mqqmn@b that has dtdenge5(% og itoge, preferably 70%

or mmjéylgpfegi ét%lt “/a%g éJQMP ln?oré &er?&gﬁl‘} R% m@fee(fo&ﬁAample

ers O esent |nvent|on

95% opmotye or ﬁmhbnmxc kS’é&ff) 93 ¥0e B4 t)t %‘l%a)r mpre)jdesttisy aMitha lepown nucleotide
sequen'[@ B{(Efnx@&’ l yﬁi&%g&&fﬂtfég cal 9@@& rtrﬁﬁedjlfsﬁrgitﬁnb mjﬁw\al Brithm (Altschul ez

Sues. tectin a gene ressi on

al. (199@,) Brge.(¥atl. pcad St dIBA Sgb%?éﬁcge K@rh rlb(dg%}grop Natl. Acad.
Sci. Us& 98/ 93‘@73% for &ténmﬁ hbSold %EI 0111 ﬂaﬁﬁﬁl 18 %&aﬁev@demed

am no aci sequence of “nouse I'S reglstere in

BLAS & immegirRmfer Nwlcmrzls GequEncephihe cﬁidﬁljx PErER ferdeteagpeing dhe identity
of amlﬂ@ acﬁ&' Qéq%@ﬁéeg ?ﬁltg(ﬁﬁl Etoal 13980j nMdieBiot M 9 ensel G)fhaNMso been

ts specific sequence is_shown in SEQ I
developgd bapad on thl%@lﬁpmh@hand sRdeatiethio detsranincigeriify ot e iR id level

As desEﬁFédaaHo%e DI MRRMIBBRNBRRKY LEEBSREQFedNS for' eS8 R2arkples of

, and its specific sequences are shown in SEQ I D
aﬂalYS’lﬁl@@ - and 18. 10 If needed, the marker

pﬁi‘réﬁ@éjﬁllittﬁ@hl‘ilﬁ( mnmes&ueﬁué 5! REGRR nEudhrh!EIﬁﬁﬂ?ﬂé&‘@ﬁns and allelic
al so _cont al non occurri nucl L S S
variantgCap bg@éfﬂﬂ%ﬂqra PPS?A ﬁ{, %@?ﬁ%}% fﬁaﬁlﬁrgwsme
rats, raBbit<ChambhN| enitliesis NAgs, cows goats, sheep, and pnmates comprising humans by

cay boxyne m no 2-t hi our
demgn@grpsmﬁ%@ﬁépéfm %%ﬂ?@cemﬁ@aﬂwwﬁ% using gene
amphfﬁan&} !E&irfdﬂ/dg@ﬁ(?m@ l(Chﬂbﬂ’c&’rotﬁ)Bole NR&Ol0 Bidlage Uoksi Waley & Sons

uanosi ne, inosine,
Ugsﬂr%&“‘i‘%;#ﬂ%é?ryl adenosi ne, 1- 15 net hyl adenosi ne,
1 mtpbl&hmslewﬂmﬁeq&m% cabr teadonfihgethpading conventional methods for

detem:n%f lf:IIéFggf] %amé ﬁ&q @t hy! g]g{)]tﬁ%el ¢h&in termination method (Sanger
et al. (B¥IMePhyel Byl Ai¢aale ScibUSat Ty 154§3)icdbibe used.  In addition, sequences can also
be analyzed using a suitable DNA sequencer.

Moreover, since it is preferable that the marker polynucleotide probes of the present
invention should specifically detect Lmx1a expression, the present marker polynucleotide probes
comprise polynucleotides that consist of nucleotide sequences containing at least 15 consecutive
nucleotides from each of the nucleotide sequences of: (1) a sequence complementary to Lmxla
mRNA; (2) a sequence complementary to the nucleotide sequence encoding the amino acid
sequence of Lmx]1a; and (3) a sequence hybridizing under stringent conditions to Lmxla mRNA.

Such polynucleotides comprising nucleotide sequences that contain at least 15 consecutive
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N6- met hyl adenosi ne, 7-net hyl guanosi ne,
5- net hyl am nonet hyl uri di ne, 5-
nmet hoxyam nonet hyl - 2-t hi ouri di ne,
(3- D- mannosyl queuosi ne, 5-nethoxycar bonyl et hyl -
t hi ouri di ne, 5-nethoxycarbonyl net hyl uri di ne,
5- met hoxyuri di ne, 2-nethylthio-N6 20
i sopent enyl adenosi ne, N-((9 (3-D-ri bof uranosyl -
nucleotidediydnt bl wepdias probeydoy datedmigyihy t @M B:q)resskbn( 619as(¥&3R)or RT-PCR

prime ]ﬁ:bef s afg%ﬁ:é%[ rﬁ%ﬁ!ﬁ% %%P‘Wé:ag Z)éq e gotlynuc%ohges normally

consistiof I toe-0B; m@qare&taib(ty AE tol3 5 mwydbaattidxQ ahd whapaeanthslpnmhrmﬁ]ﬁy

ﬂomﬂ%?’?ﬁﬁﬁ%ﬁ'}n ? gt lﬁgstq 4.0F 015% I?I?(gﬁbrﬁgaralge Pfré:XlH%/ig :n]héaloﬁé ecs“ N%hen using as

primeny: the pely@udleotides can be designed to have a restriction enzyme reco gnition sequence

ortag o R WHROBARALS 0 3d MAREPITR ) LILEO0) Dplcmentaryfo a tare

sequenogb uBogi prdymmhtdmﬁes(, $vharh avosist @fanbbm?d@saqpymgea comprgng at least 15

comec;ﬁlri]}g% gﬁ:lﬁgoﬁtfdeﬁ’oéa}ﬂ%gﬁﬁ@%\%ﬁ :%%8% fagt e present

€ nucC Sequences that are
c d\’fpfkenmimmqlequdeu)r@eﬁﬂﬁﬂne@ﬁesgnbaha¢HM|cah b prepared from cells that

expres§ @ﬁﬂ IfF ugﬁl.ll lede %%‘EBZTB ged Igfe al‘ée nﬁgﬁ QEP@RCOI @ﬁ(ﬁf 0 rtﬁ ad n, they can

he nuc ce of npuse

also bg Brodu@ghbs'trénpmai syrGesyBarakedprt hlmLma:emugmel@ta NNAiboprobes,
which %&di%ﬁq%o én i {' Pgafirﬁ%\%t @eté&m% Ws §10(1§sﬂe Shthe obtained

by inserting b eloepd hmxla @em&@@%mwh@mf o ab@mld wtqrhéPﬁ'& ik e reverse
duecueﬂ'fumécﬁe} hee %@&9&%389 H“tﬁe RisBsEDNLe gh&i’c%%yh%h Alfhough pSP64

her nore, e amno acld sequenc use

contanil%an%f@ﬁ BOBIOHH, m#hm@anwd@mgﬂbpﬁ@b%bbg@nbwhage T3 T7
promou?zﬁ@m dlyknokSt hid NG kb, however, due to

egeneratl on of the genetic code, its nucl eotide
sequence may differ fromthe nucl eotide sequence of
<AntikAays- ment i oned GenBank Accession No. NM 033652 35

(SEQ ID NQ 13). Pol Xnucl eoti des conplenentary tqQ su
é&@%ﬁ%ﬂ@@@&@@:ﬁ% ey antizhmyl - yibopics that gan h%uwérfkretﬂssue

JnﬁPJch Rf BoRERerefc deiforf eﬁﬁﬂbodlﬁé/@trthb Bfbsent invention
n 13 addition, t rate qgquenc s

Furt en
mclud%s@yae%ﬁ oiss. aonpriend rptbsdics C%HQHQG‘FPB%E% ghglscdem
antlboﬁlhﬁ{scF%Y(Hu!sﬁJh?e@alJ (CB8) Bidcl Ng& A cado8ell USArsS: 5979-834 'Ehe

Pharm%@%) nes C%.II;E@ gchgV%lgm lé,gu tulﬁg SN uqugf Spnnger Verlag

(1994)q1pl yﬁmel@orlmﬁemﬁédmﬁﬁ)oﬁi&atm@lﬁspd@ﬂimOms (Eém)mﬁ@sm (1992) Int.

den Pl G- i 485 Rt 1t RECHRRER B R Tuctio

(1983)9‘1&‘5&1@@05 e87’i- 97 ipineean {1 986 BR Y. Q&@Elbl iBivehetn. Phamtasol. 105: 176-

260; VG el A8 G T e B D e GR Romenss pughes Fab, Fab,

F(ab’ et fand Foe gdfieeades, the antibodies of the present invention may also be modified by
PEG and such, as necessary. Antibodies of the present invention can also be produced in the

form of fusion proteins with B-galactosidase, maltose-binding protein, GST, green fluorescent

protein (GFP) and such, to allow detection without the use of a secondary antibody. In addition,

the antibodies can be modified by labeling with biotin or such, to allow detection or recovery

-using avidin, streptavidin, or such.

The autibodies of the present invention are specific to any of: (1) a polypeptide encoded
by a Lmxla gene (SEQ ID NOs: 13, 15, and 17); (2) a Lmx1a polypeptide (SEQ ID NOs: 14, 16,

and 18); (3) a polypeptide comprising an amino acid sequence with a deletion, insertion,
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rel ati onship to these pol ynucl eoti des, and

pol ynucl eoti des conpl enentary to nucl eoti de sequences

that hybridi ze under stringent conditions to human Lnkx

la genes (SEQ ID NGs: 15 10;and 17). Herein, the

phrase "conplenentary to a nucl eoti de sequence”

conprises not only nucleotide sequences that

conpletely match a tenplate, but also those in which
substifatioh e@addifdvof ope ef momiinyin8@eids iroa Iarqxrlepe]wgeptgde QSP}Q ID NOs: 14,

16, anﬁgg/gﬁé)g%}g@%%g@& %fgﬂ?océﬁ b¥ ﬁ%lg]?:fgg 1?%6&]%% at%ﬁgﬁ%zgs under stringent
conditiats ¢ atsbmlenmq:dm;ﬂaneﬂtaryu te ﬂkrmmlﬁdtlﬂaseqhﬁntg elfmhmwﬂ 4 pene (SEQ ID

NOs: f'éj,tclﬁ %Hadéz q g)?.t?iraF ﬁ'.laérﬁéﬂt%o% ar%pgﬁﬂg aﬁ?Jp grﬁ'fo'ngf ?olypeptldes

rern

- of (1) thieh) fWhNhhamfﬂvbdﬁHmamg an’ng@mu:ll}h Suc&dsralméyp(epl)ldq qomivising at least

six ang%@&%sg@e§ ﬁ@ﬁ]&gag[?p?er?, s(,%eli a% oRR3 rgyﬁaahe%%gng

=0

ur as
T Tl artibpdies ofitbe presentapvension eaif @) p csd loyi wsing, & 2 senstizing

amtilgre,ﬁ;l &aj{_ﬁ]ﬁl e}/\f;u%lﬂ%e nd%g%%@ggnt%&gﬁe& eveﬁgljegsmr]é]%g gQt! dg addition,

chains nuc e sequehc
short feregmasntq efdenx Faopolypeptigt may lisotheasedaBimrgmageaowhermheaupled to a

cmnelg;@%%?b@%{%%)aﬁ%%s%%he hﬁ\gﬁﬁa Fifoga%&%d%buﬁl% In additjon,

meI@mglypqﬂsie&mﬁramgltb@émﬂ@mb@ peesl incrombipasign avfilf ksown adjuvants,
such ag ah e _ﬁ.llvgﬂﬂ;Ffe‘aﬂa’ s Q%ﬁﬁ?ﬁﬁ(o{] Hﬁ:log:@ﬁétébeadﬁﬁfiﬂ@ BEF&tussis adjuvant,

gorithm can used"to "determ ne
to enharpe th@mmé@@feﬁmnﬁe@wﬂlaaﬁ%%er pol ynucl eoti de probe

S COPHe ¥ §n 1A oﬁgfeﬁﬁ@ésafcﬁ obbAiHE @]ﬂ‘eeann'ﬁgﬂle§ Bk bient invention
s refer to http://ww. nchi.nlmnih, gov,

analé;ég met h
comprisgyagiealbppesurming lapk b deaived @Onsm%méﬁwm&i yugh; ¢ The'amino acid
residu¥@dnfiiutin &k 5 pdl@ephilX ARy RAaMRsIG) SQubrERSortrhédified amino acids.

Mor S Sk o S g e it

byoﬂ@yﬁﬁfmbsgﬁ%g@glon In addi tion, as nentioned above,
there i bjlit ht ith high .
hohisi Io‘ﬁ% Q?\pq) yP I g L &Hegggg‘%ﬂes fttw%plgsgffplégnvenhon should
have tﬁéJzﬁﬁi ﬁ!&1 EﬂLhﬂQﬁﬁﬁ’d @mﬁtﬁéfﬁ pddpieptide baapiides ahamindGicid sequence
h Eﬁ%? %% n often f LM pairs under Strln&ﬁ@ d th
with a PR @%ﬁr'il SHPSULEIOY; o1 SPELHFPTE RO AgHYtsFidues in the

amino ReIdyseLGdree bt lﬂﬁuﬂﬂ? lesrthy Lhﬁ(laf eRdfnivell kuewh iten mutant polypeptides
i se . po

consisgRE LML BITPASI FPWRRPIE AARKGIonS FRPHGEEDRO oD ALl of one

or mor@ anfifd ¥l Inedhithibethe sansd iblopirabhctiviig as ted @diing@olypeptide (Mark et

o oA 5L 3, bEX : HLE r SRESHS Y o Aces s
10: 64871560 Wanigérarit @ 984 Rtignot $24Cl48 043 Maﬂ&VMnEaﬂahidgih al. (1982) Proc.
o, AR08, BREPLE R 90 SR HREAE 500 g gr g o
or moreahsino aabbin sgikenptotsis whilh incheriningthe sriginelwitigguiaits pf the protein
are kng\glg i Hle Rt b)f"’or E}?f{mpefé%%wn%bleotides encoding mutant proteins may be prepared
by site-directed mutagenesis and expressed appropriately to obtain the mutant proteins
(Molecular Cloning, A Laboratory Manual 2nd ed., Cold Spring Harbor Press (1989); Current
Protocols in Molecular Biology, John Wiley & Sons, (1987-1997), Section 8.1-8.5; Hashimoto-
Goto et al. (1995) Gene 152: 271-5; Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488-92;
Kramer and Fritz (1987) Method. Enzymol. 154: 350-67; Kunkel (1988) Method. Enzymol. 85:
2763-6).

The antibodies of the present invention comprise those that are specific to a portion of
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preparing probes based on known nucl eoti de sequences

of the Lnxla gene, and using these 14 probes to carry

out known hybri di zati on nmet hods such as col ony

hybri di zati on, plaque hybrigization, and Southern

blotting. See "Ml ecular Coning, A Laboratory Manual

2nd ed." (Cold Spring Harbor Press (1989)) for

nmet hods of constructing cDNA |ibraries. In addition,
an Lmd)mp*ellypélﬂidey ﬁyaihblabdnds,mn astpodypiepSdasrwithethe fidlt length amino acid

i_br. Ye ed.» trueti of

seanehde 35428, BBV AhiR B AR B PR SRy s
inventiapt cajmniilﬂé\pohrpemtderfmgaﬁnfsrwﬁm ggubizes tragamddenticaldoetleast six amino

acid re%ﬂﬁllgs E)Ihl%glé?e(n 19; 12'8 @mﬁ{%%h%ldtrgﬁ sq)lll%’?org’)ué‘fllmxla

uani aée’nﬁlrl fugation

Partu:lqlmg)? defﬁabic Iﬁegmsmsycallbt: emﬁ&ﬁgg)a mlyprged: ﬁagment of the Lmx1la

il GO R e 5 B

fragments sendédining ansebelboandux-hélyx fnmkg fegiom athe-amphigiattidregion, a B-sheet

and Bﬁéﬁ%ﬁ gd'rﬁﬁ!% 1{%&# Qgt#@%{lﬁ%ﬁlﬂk& gggg'sgs teaigﬁ&ngﬁ %@ﬁ 3 }H@gantigen

index Qgiwk Poeth aﬂdvﬂvwommgfrﬁglam @hyda:px&ub@mcrme haglroph@b@ region, a turn
tuﬁ%ﬁﬁr Lo SI%I égﬁ,)i,%ﬂ%%&ﬁée fim DNg f&glornes [ %He%nf@%ﬂlﬁ B&:‘s&ﬁ: application,

anscri ptase nthesis kits, suc

Lmx1a pelypeniidrdingmeats m@rl@cqnmtasg@nm psslong g9 theh AavTRA antlgemmw of an

: Lmiﬂﬁ%ﬁfpgﬂldg Kirfie ﬁ%:eﬁ—ﬂgl%hﬁmgig BRY Gl ﬁ%ﬁ%yepﬁﬂ@cﬁl b%cbredlcted using

e, O her _nethg that use
methods forapsyzag ﬁwyd@pgywm@w@pmxm abtbe pynieoned Swemf a protein

(Kyte-mﬁhﬁieg%@ J 11510!1 %Ql (57 m) 961' Iﬁéthocfs:'o? §&)0n3£1?cstrul§ﬁ¥é analysis
: 8998- yavsky et al

, 89)
(Chounjizsman £1948) &gn F?e@ Bwherzgib 2§i)76) iod saRibs PosHLrmCH uaanaépmputer
prograhf (AQHE BEME?C ?_NlAlShP-@' @ns®s OP%IP@]PEUM\I ﬁ}eﬂfﬂﬁgﬁ which a short peptide
erce ge 6] u =l eng nes nown ecnni g
is syn %ﬁ&ff?dgr‘:? Qrpds avﬁlgfal%wtr@rﬂ»ég @anesr ARty RN L@&@feﬂ{bN ap-
A) Sé(?L ig&?g)(m Ta fﬁil%sé‘natﬁﬂélﬁkliasé %@hﬁ@é&ﬁ@?ﬁ&ldm to a non-
ca SO e cDNAs o al ne in

JapanqSﬁp'gerﬁgpﬁ?@Fplg?héra?qé}‘ of ﬂ’tp,ec}ﬁﬁor ated into suitable

v qghﬂIzﬁpolﬁQ:pE&WﬂQﬁmﬂfa polfeptie Bhhents oathd ik6lBRd from Lmx1a-

for use in.the

expresggg:cglgs %%ugb§r O%@G bas ns‘%%??) yslg/a;f %%ge?t%ﬁbn tgﬁ)&tm?l%)gthesc

~ polypepfiles Dd A 4gmentixadildd s rodicel Iu@hg knewhigageiecy

recomlALyﬂ!mUdeﬂH&c)fl@ ﬁ gzéé} 2 %@issrg%go%%@ :31150?@O or exampﬁe %01~ in vitro

Lmx1 asptﬂypefpltlda btoductionyBitxdd pblypeptitdes sad bepisdpecd-inyh in bisfofetl-free

system S e Ry B B4 DR B TakeoR DR Aigees. 17

3129-4). nhrc@ntrasidwh@x moﬂm:mh@pmlgquﬂdemumg)cem 4 polymtdleptidatthat encodes

ol SF g5 oo PPl il SR R Pl Sk g suitablecel

host 15\&a]sbt¢d vmﬂhhetghe cells are transformed by the expression vector. The polypeptide of
interest can then be obtained by culturing the transformed host cells under conditions that
express the polypeptide most efficiently.

Vectors for expressing polypeptides include vectors of various origins, such as plasmids,
cosmids, viruses, and bacteriophages (Molecular Cloning, A Laboratory Manual 2™ ed., Cold
Spring Harbor Press (1989); Current Protocols in Molecular Biology, John Wiley & Sons (1987)).
Vectors comprise regulatory sequences into which a desired polynucleotide is incorporated so it
will be under the control of the regulatory sequences when expressed in transfected host cells.

Here, the “regulatory sequences™ include promoters, ribosome binding sites and terminators in
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three times in I x SSC/0.1% SDS at 37C for 20 m nutes
per wash, and finally washing twice in |x SSC 0.1%
SDS at 50C for 20 minutes per wash. This can al so be
carried out using, for exa e, the Expresshyb
Hybri di zati on Solution (CL ECH), by performing pre
30 hybridization at 55C for 30 m nutes or nore, then
addi ng a | abel ed probe and incubating at 37C to 55C
the cafoof oprekdrgotic st naltseandyashioteys it tepninatvesinithe Sase 868@ikaryotic host
o ,
cells, glh Ty SDSi cﬁégesElﬁegsregqget%n%gg%ﬁ?%fﬁg%Bgt?hfnntﬁagxga;gt% t{oﬁss,’ tr)’%ﬁgcriﬁ@&bfactors,
poly ASSEh4s WhecBBGbillde teinscription graduotsssplifingiag @olysderiylmien signals, and

ot AT ST ) Mg RELALHET oo
polynEdeotiztes ipked, theretor e TBS vhgtbrsi iy Arthencoanpdish poiectitinzaarkens.

AR A o8l 5 A B BB epice
the lumem ofthecadépbasnoé retivelupuérf entsidndf the eplbroatwhen the hestis 4 firam
negatigng1 Cnﬁérﬂb@, WY t%%iﬁpééﬁ%&%ﬁ&éllﬁﬁ@{)@es&d ANy 1?1{:e t&%&ﬁr'mto an

actors, such a obe concentration, probe 1ength,
expressigl wetor dechsdbafiisnuieleobdpepghenicsis bitkedHe thashepeptidielof interest and

expredsERCIVRbub g%gd cﬁg?ﬁ&’é%t&.ﬁ%d-%& l%téré%n@&%%p&@fféﬁm a8d kdvirfand can be

vari ants, respondi ngﬂ?enes erl rom ot her
used. o Lipderssmay, alfwbe added; anslptarh A Goearisénp w@dors T A A 05 GA) may be
insertd¥ RGeduLes refer to Mlecular Goning, A 5 Laboratory
Manual 2nd ed. (Cold Spring Harbor Press (1989);
Sebxareplenolyecpregpablet pepressing palvreplidesii vien BelwlapBEST
(Prom@ge%! 0GY ad @) v d W eSronoRe khd#8 o BARthble $8CL4pRd¥sion in prokaryotic
6.3-6.4), _DNA_ Cl oni ng 1. Core Techni ques, A Practi cail_ .
hosts (s ecac PastcMisepbiglogy bpursesi-Femstie hngineyme.” (Kyerisp Aublishing)).
One wathlfdingfy kQNRithé R San siitaBB deleettdors sttedIEoe the®osts and suitable

bri di Zi ng pol ynucl eoti dés inc| ud poJ. ynucl eot i d

hybri. S
- methogdp far dptreduging veeOrseista the hewsueYus ﬁa%f CRASAI KNP WS ﬁ%lb%amplﬁ

ﬁmgalgfeclj}m&a as %ﬁt@éxﬁﬂhd ¥1d< i p%té]ﬁfsﬁcl;ts,rfﬁh,oearﬂlﬁlﬁﬁi@ﬁﬁ bJ(:ptiles, birds,

70 O, nor.e n ven nor prerera 0 Qr

mammgalignells andgBeR, Grd yaHeus oY lstsiBh @é&}.ﬁe@%@éﬁ , BHK,

HEK298, @&%melaﬂ{:ﬁa ?élm,e%yélbma,mmlh_, ?aiﬁﬁnwmauﬁ!mt(m@; ang HBT5637
segquence oO1f. LK . ch.ilgaen S C etermn .

(apanges PO APOHEROR KoL P rbligasiomNos LB 203 (b Hasapf Dublished

Japand3e atenN@iplicatdedd etc Jehn ald®Be Bded 2264t 80 edgaedsi imatwpolypeptides and

VA LT F O X

vectortift® habioetls desdio larevnl 5 MibrAGHY methodsafor Expressitg exopémbas proteins in

i BSEEPEG: o3 SyRATTSp S SRS, ELBl08p ol o

" Rev. 4 192Dind)in pWait bolies hre abbFnokd3addgantteised tooextpesss Lmxla

devel.oped based on this algorithmand can be used to
pOIYmﬁ;gfiogﬂdﬁ#?ne identity at the anmino acid |evel .
DNAs can be inserted into vectors by ligase reactions using restriction enzyme sites

(Current Protocols in Molecular Biology, John Wiley & Sons (1987) Section 11.4-11.11;
Molecular Cloning, A Laboratory Manual 2nd ed., Cold Spring Harbor Press (1989) Section
5.61-5.63). In addition, the Lmx1a polypeptide expression vectors can be designed as
necessary by selecting nucleotide sequences with high expression efficiency in view of the
frequency of the host’s codon usage (Grantham ef al. (1981) Nucleic Acids Res. 9: r43-74).
The cells of the hosts that produce the Lmx1la polypeptides comprise polynucleotides encoding
the LmxIa polypeptides. So long as the polynucleotides are expressed properly, the

polynucleotides themselves may be regulated by their own promoter, incorporated in the host
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As described above, http://ww. ncbi.nhn.nih.gov can be
referred to for specific exanples of analysis

nmet hods. 20 Genes with an Lnxl a-1ike structure and
function, such as Lnxla i sofﬁ)rms and allelic

variants, can be obtained fromcDNA |ibraries and
genomc libraries of animals such as mce, rats,
rabbits, hansters, chickens, pigs, cows, goats, sheep,

genon@dr@ﬁnfﬁﬁ@ﬁas@&ﬁ&ﬂrsmﬁg)ﬂml@ﬁﬂauﬁy desi gning prinmers

QonE DL e P BrOD L ARBTIBH PRy clls seectod.

For exafipid; ehkn Biigiad eellsaré theMokBcthk aElIsBlaﬁlb@@:}dlturédlﬁdir ahbhiels & 200 hours

98 Sect | |
e BN bR e e B 5 B
(Virologt 1398 (1269)), MEENRS (Sciehegl e ok (11952))FBPNEX@4fﬁpﬂJ eAmt Med. Assoc. 199:

519 (1§|5$5‘},?f1§§’7@§’o'c§, b oL PRI A TOERN 1o wﬂa&%é%%ngm (suctPhs fetal calf

serumEB€H), ab ne@sls}hry i dn addiéiquehe eedanmay de refiaed wrated dr stirred during

th géng t%bgt SE% sequencer. 30 Moreover, since it
© o8 pr% era B1 e efeia he marker polym cl eoti de pr obes of

t Rdompratlygiht Lnixriagolyipoptidss puddicepby pénecatdmbidaictcchmgues can be
recove?eff%’r&letﬁéhl‘%{im:& ﬁf‘?h are &&}?tﬁ?{;lﬁﬁiﬁe 8?2% %Eﬁé 3 uc rﬁ%oﬁ{a ARG when the

ynucleotT des consi

" host 1593@45@@3@ oxgenisui n |Wﬁ]gpnahe pelypeptitlss angmeedused inside the cells, the cells are

dlssol%%%ﬁ%é e[grﬁg%%)hggg eﬁ“@?&o%re& %%n[‘ﬂ’l‘é ld%@& luﬂSn Efr?ggﬁg c e»; @éolypeptldes

ement
of lnteseetq@rerﬁh@ mﬁ@d@mm@ﬂy combmn@ lmwmeucﬁh@l@s @faxqqfememﬁca‘ﬂon such

as saltﬁ'@%%g'(ﬁ’ﬂilltdﬁﬁn A d| 3 cﬁ&'ﬂngﬁﬁgrégél &Wg?hox@ﬁg %eﬂiltratlon

se uence er st t con thﬂS
ultrafiftyggipm, rnmmalhzgm;h agie Ieym%loéo@ﬁ]d'é@a iosnrdpsiCERytation, solvent

precipM&InS IV A eﬁﬁﬁfﬁ%ﬁcﬁﬁl a&ﬁlﬁ&mﬁ&%ﬁhﬁ @%tﬂaﬁ@lsﬁreéiéltatmn Examples of

consecutlve 16 nuc eot1 des can used as probes for
chromglegphy Hgludedpn axqhangs @x@tﬂ@f@gﬁashy sueh asanprarerRatinT eprbrnge

chrom%gﬁsﬁ bty Rbrh i bABh . M cRsctFAse éfﬂ&ﬁa%%ﬁ%hﬁ%d@é@ﬁ%

thé po ynuc eotides normally consist  of

chromatﬁaraphiéfg@ fltragion ShOBIESIARAS] Iswrorhebic chremalpephy by dmpyapatite
chrom% Pﬁbﬁiﬁoc&ﬁﬂ&ﬁ%'ch%n%@h y, 2hd REtih éﬁ%ﬁlaﬂo%r@hy@frﬁe gies for

around, 30 nu eotldes en
Proteub lon@ﬂg%elayﬁ%u@ tiogi AdeSoRiny bouedy! eweﬁiéeglrﬁi(\fé ah ed., Cold

Spring' I@&Eéﬂ ]g%ﬂo%o@%ﬁm 1 99&9}3 g ﬂIHe' F2bteERGHE BE Buri®éd Eyﬁlﬁqﬂﬂ phase
suc e 3'

-end, and at the| r
chromg/ggrze &#ﬁéﬂ@ E?;Ct BSBe yaiqe {ypes 84 6 Hpws. deiditon, for
exampRO wihek eldeﬁfddqﬁstem/\il@ legpress20 8k 8 Fusidn prufduetﬁmotﬁs's EHALARS methods

using gﬁg}t@ rclbqselzcg) SH—]lIE gﬁ’}ec‘;i]vﬁﬂ\@gqﬁ t%te} ﬁ/a%dngr%lte?r?st \Imd}? ]?usngme tags can be

-purified using nickel columns. When the Lmx1a polypeptides are produced as fusion proteins,

~ they can be purified and then unnecessary portions can be removed using enzymes such as

thrombin or factor Xa, as necessary.
Naturally occurring polypeptides can also be purified based on their physical properties
and used as antigens to obtain the antibodies of the present invention. The purified

| polypeptides can also be modified using enzymes such as chymotrypsin, glucosidase, trypsin,

protein kinase, and lysyl endopeptidase, as necessary. In addition to the aforementioned
chemical synthesis and genetic engineering techniques used for the Lmx1a polypeptides, Lmxla
polypeptide fragments can also be produced by using suitable enzymes, such as peptidases, to
cleave an Lmx1a polypeptide.

.Polyclonal antibodies specific to dopaminergic neurons can be obtained from, for
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Mar ker pol ynucl eoti de probes of the present invention
can be prepared fromcells that 10 express Lnxla
usi ng the aforenenti oned hybridi zati on or PCR or such.
In addition, they can also produced by cheni ca
synt hesi s based on known LnxTa sequence dat a.
Ri bopr obes, which are considered to be particularly
preferable for detecting RNAs in tissue, can be
examlﬂﬁttﬁé EE}sci'dm doYledted fboin ingnighizddeinétalk aﬁérangmnﬁzmg mpamidlowith purified
theyeof.jnto tor P64 n the reverse
Lanx 3P SRR Of BRFORERITSYFOmIBER © AL BUFBHes: - ¢ipough there are
no partioslar liedtaSartpLas e thepoarhingld.usdil, tyyoer kxatpledint hide omteaisnkigomorphs

o oL, i ﬁéééwggﬁﬁgfea?@%%?é%}% s O 5R1 ASegomorns

such mli‘ﬂafﬂllssmldWMes sﬁéhtais braahik ews> inchltnge ewearm gus nwenkey ) mhesus monkeys,

rovji des_anti - a antl bodi es. t . f .
babooff 814 4535 8keks, nour it Y SR B el Sspending o
sensmzmgramngen Mhobphﬂtcebufﬁred kedinp (BB 8nar phyviehtgicahsalinachixdeg with an

ad_]uva%? ta.y cC SS%?’]%;][ 1l e qgélﬁﬁdaraﬁg ﬂ)j&{ti%%%lgo tatﬁ?ﬁ(i u?t?a‘(pf_:ﬁ{sb'tngﬁf))

subcuaheoqsllgg 8ghe Belnsa:tlzlm@aﬂugem:mdmdﬁath Figgad’ 8 Bicos@lege 8Buvanhare

prefer%lg H@f Lt&%}i gi%or e 63991%] B%gg? . |V1§£ bogi%rggo uctlon can be

confir@®gd bg nsgng chumﬂpz@ldnﬁihtndsm heasyze fthe lt:v@ ait ﬁlilttbody Of mterest in the

serum" F%r{%ﬁg,%ﬁé g%hzggﬁggﬁayu%t%% gq% ﬂ:%gﬁl)ongl a'iltlbgcﬂf tlmt g‘?aﬁ}%%rﬁlrther

‘ 'punﬁe_r.i18839, foneramplei“fuzment Ruotsicpls in M@%l)larﬁi’aplsp " @obn W"lley & Sons

(1937)2%7011%115 Wﬁ%@f‘fbr%ﬂ& mB@¥ds Physi ol . Bi ochem

VanDi jk et al. (1989) Int.
J. I\@Bﬁ@léﬁal%ﬁb@dﬁﬁ-@)l be @rmiuaed Phemovinsgrepieen Fomranagimal

immufiddd i ok %Qamner E&ﬁ:ﬁbé@abd:v% sepRtify unﬁﬁﬁ&%?t’ﬁ%rﬁorﬁ Iﬂ?e spleen, and fusing

anti i es of resent i nvention G}/
them wishi p spidablopyelema ca asing prlyetylens gheooh )EG)MtSP%@I ¢stablsh

hybndohﬁspr @él@ Alsidr W8 Wel cBR Bt Qéc%?dxﬂgtcp&le Ait:88in b RdagGaflre and
fusion proteins wth 0-gal actosi dase,

MlSt%Ut%&)eMﬁ‘Fhﬁ’éF Razymed; &:3-4@sT Cellr thehaliqw, ghesaicdselection of fused cells
are paRical8l ?rrbréﬁ:a'g)e P theSHfdlomh @elﬁl | avh&elsed dueh rrWeld?ﬁMEelI% igat allow

use

0 ary antib ddi tion,
chemigg| splgeiTe 15 wﬁ%m ga S?J?“F%Elé PRI R A csf%%%@%%@ (HAT
cultur$#eliurt)@ostalng ﬁﬁthﬁx@ AhinbPEAM AN thirsidig, Sdidhi destroys non-

TR R T T
thereof W%&tecﬁ@o@ﬁh@es'ﬁdﬂﬂs@ecﬂ@bﬁdbﬁﬁ@ | ”Dld‘@ecteﬂ?clonb5 are2hi€h mtroduced
into thg g})c’k)[%ugga.l %Vﬂl}g'(sl %rgsu ! d glsarﬁ)llgﬁgeﬂ ¥ cglgfm&%e monoclonal
antibo8RgU eﬂﬁﬁn’i&nhhu@l &Eb}ﬁhif@ﬁneth&i?eﬁsfeb F*Oxredi Protocols in Molecular Biology™
(John Wiley & Sons (1987) Section 11.4-11.11).

Hybridomas can also be obtained by first using an immunogen to sensitize human
lymphocytes that have been infected by EB virus in vitro, then fusing the sensitized lymphocytes
with human myeloma cells (such as U266) to obtain hybridomas that produce human antibodies
(Japanese Patent Application Kokai Publication No. (TP-A) S63-17688 (unexamined, published
Japanese patent application)). In addition, human antibodies can also be obtained by using
antibody-producing cells generated by sensitizing transgenic animals which have the repertoire
of human antibody genes (W092/03918; W093/02227; W094/02602; W(94/25585;;

"W096/34096; Mendez ef al. (1997) Nat. Genet. 15: 146-156, etc.). Methods that do not use

hybridomas can be exemplified by methods in which cancer genes are introduced to immortalize
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substitution, or addition of one or nore am no acids
in a Lnkla polypeptide (SEQ ID NGs: 14, 16, and 18);
(4) a polypeptide encoded by a nucl eoti de sequence
that hybridi zes under stringgnt conditions to a
sequence conplenentary to thé nucl eotide sequenc of a
Lmxl a gene (SEQ ID NOs: 13, 15, and 17); and (5) a
partial fragment from any of the above-nentioned

immumﬁyyqsemhdeamﬂaadﬁ/ rrdguctig [diphoshésch has

c oL, MRS AP RC pipelea B GBS BB AP techifaues (see
Borrelacakph@L&yricB (1990) TherapeutitMemichmabaniibadees] MaeMillan Publishers Ltd.,
UK). g?g'g)u% g%ﬁ}bethm&g@eg 'aﬁ%m%odéﬂg {3) hed ﬁ"gltn hgn %ﬁgmaso o an?iﬁm ~producing

usi'ng, "as a

cells (alqhdsysgmzedéymphdcy@ghe rilfhetthlimg generis theh iseaxpings g switpble vector,

the veEl!aF 1s%ﬂ1?§dugk@ nﬁg dh étgc{]rxél the HS%HS &{lmgﬁmﬁlfce Wmﬁbody This type
of recmbtph@mntlbocly it @lso amqladed ig Mom@wﬁm pmsenhinvdntinin, Typical

e 9L R SRR, R U BUIL D L o e
antlbOdﬁdé@mip gl@fregwn hn&mbwmagdmhndmcbnvcctmmétreammmmnmmed

antiboBidk UYReR coriprf i‘égadno?l RBRR- &érﬁleﬁ %UBW ‘fén?éntﬁﬁg Hgf%ﬂ}xmmg region

or pertu33| vant, to enhance |nnune sponse

(CDR}, fumge a@twhngeckmvem’éarngmﬂ@reg@wbﬁbtand dyman gnnbﬁdmpmtﬁg region
J onestéﬂ 9! %m%@ a3hks 391 sbb ES er ﬁ:ﬁ%g.ﬁ]? e e%ﬁ thJS %&éﬁ?ﬁ? r@n!2§ 9: Presta

tural occurrin ro umans

(1992)a(ﬁ'éFQR: trugty Bigln: 33@,1\@::&@@@@@@1 2959 Ml(lﬁél})he

L nhtthod9 e eRhisd8n H@}Sro@%c&?ﬁ%@éﬂn# tﬁ@ﬁer'iﬂeﬁﬂoﬂé’d polyclonal or
nodi fi ed anlno aci ds. Moreover

monoghena), getthodiss Vi enz@chHFush & PR PT B%ﬁsmon Peltmﬁtwgbf an antibody

fragméﬂﬂ%bxpﬁe gh&idsy geadkid & eeﬁﬂ%?.taclhﬁll ﬁ&eﬁ%gdﬁ netill%glgeg %ﬁ@@des an

J pol ypeptides . far o
antibodGehENSHE GO (L 90IkhJmmRmon ] SRRaRSSt 1 Dafes Geiiamaty (1989)
Metho@$ Ehi?ﬁh(ﬂ ﬁmdw@%rma@ktﬁmp@[hd/@&ﬂid @93 DNBhOE Pekyaddl. 178: 497-515;

| uence etlon 1N 1 . 0ONn
Lamosd {1860 Methosh Elgrmafant &oa-6r Koiwsscamt o ThDrg 116631 Bird and
WalkcfﬁSBd}JﬁéndsBibf&hncﬂn‘D ng2api d sequence of naturally

| O 91:5%%‘? ?%Jé%p bE%ﬁ%%B%Md%é)\{%kL@Egg ?ﬁ%ﬁsiiﬁsggg 3{?&’@@@% (Db), and such.

: Multlsptdiﬁlc antibeliRt canbe prodeddd B methodsduch BE (1QRherfiicalyl dbiplidg antibodies

having PG pRTISGRES VA DR ae AT Ioge) YR (aup (A980) Bebing
Inst. Mitt. 755 108-32), {(DFH3inPholridoNedsl thatAeaste dm't?rent%c&lonal antibodies
oA e A N B8 B i
systemBadubmds moldFaytlamd cells, atith o HQBZhaJHrgeﬁe and\elidavy Abaid.gene of
aiterepoeneriigl SuiRdes (8! gs brONRY RoBRLEY bR mipiongsaispecific
monovalentiortion €Zigirvemapm OI%ﬁhRmMIH}gsmamemmJ ]?lgnhhca)l 105: 176-260; Van
Dijk erdr! @b%lIma ?té&%grl ﬁ t9214 %f) t Be R Sh&! hand diabodies are dimer antibody
fragments comprising two bivalent polypeptide chains that are constructed by gene fusion.
These can be produced using known methods (see Holliger ef al. (1993) Proc. Natl. Acad. Sci.
USA 90: 6444-8; EP404097; W093/11161).

Antibodies and antibody fragments can be recovered and purified using Protein A and
Protein & They can also be purified by the protein purification techniques described above, in
the same way as for non-antibody polypeptides (Antibodies: A Laboratory Manual, Ed Harlow
and David Lane, Cold Spring Harbor Laboratory (1988)). For example, when using Protein A
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are known in the art. For exanple, polynucleotides
encodi ng nutant proteins nay be prepared 30 by
site-directed nutagenesis and expressed appropriately
to obtain the mutant proteig% (Mol ecul ar Coning, A
Laboratory Manual 2nd ed., | d Spring Harbor Press
(1989); Current Protocols in Mlecular Biology, John
Wley & Sons, (1987-1997), Section 8.1-8.5; Hashi noto-

to puriBp tud astibodly of (ikGR&knGanentibh 2kn@Wiil PivteifArdobimi{slsa8h as Hyper D,

roRcE. B S o 30 O i
antibo(yl 8&8he dér¢rhtined Hsnmyasniing 8Bsorba3be a7BBubg ail rezyme linked

. ant.i bpdi.es of present invention conprise .those
’nnanWgFH ?ga§ﬁ¥éﬁﬁﬁ§¥%o a portion of 18 an Lnx | a
p dhy petgdndendihg aciiarofworadsbodyscandlel detesmpret yoyeptdsuieg absorbance,

or by Y bl it bERRPR AL AR dprpFANEN 18 mb il S
radioiofnunbasspr GIan methadsertBIdRAc o WhérsELISA i peqt, anlentibody of the present
invent{oélgg f[?srl? Isrﬁm\%fhggé Srgtg %&ﬁﬁéosrlt gﬁéeh & aeplrhm.regt ' fcl%bxfag%(ﬂ%qeg:‘ide is then

SI X amn S Or e

- added,@nd @, samh@le coPtaining thecamtihodyaef idteress iscadded. orHerpingthegpmples

conif el ol LB LMNRE R LA, LIRPISITyART: Brangibody
producieg eadlst E-_IITﬁQdL?Sl}Cib ith QR@/ pucher Menty 9,Se@ﬂd§m’c@.tlbq¢ﬁ_éth_@m@p@gmzes an
sutibollpIRE I8 ik FARR R idb A plbfcAOTROb S O P e A washed

ormn region, an a- athi c
and the lblstackedro shrssepondanyianiiboRi é datented nPpeeidfrdly; iz secondary
antibodPisARIM PRHth h&ariﬁ@gmghﬁasé%% Eﬁﬁﬁﬁemmﬁgal b&8in@Mhctiity can be
i gh antigen 1ndex region, a coll and coil forwnm% )
determyipagh yraddinganomapRE shbstiatcgueh as profenhend phpephatsg ayhihen measuring

the abdorbdhcd 0 RNAdftidhNa EQhRRSIfeRhMble SR sl dsBIA chRf (Phitehacia) can
region. I n the_context of 'the present application,

also bq yefl fo prtlyatemtibedy pethgtesat s nay be any fragnents, as
| ong as they have the antigenicity of an Lnxla
pol ypepti de. The_antigen-determning site of a
<Detegiiomal d arpepncsgin NSET@Edi ct ed using net hods for

arﬂﬁie)ﬁéd&_ﬁtdﬁlb&xﬂﬂ)ﬁ%@ﬁﬂfﬂlh&hbdﬁ oy skiegqively detdcying Ho%uahﬁinergic neurons.
Dopan?ur}ngg%naeglmnﬁ/%f glij %&%_o?ﬂ@%r@r&%%%g& g)¥ct)lﬁ'_g$ﬁg% Igtt)}%ﬂﬂ?mergic neuron
progerSOf 8d1iaeYor6 LEIUEHA ExitdahyaiesdobbmirSigiy nE@sng Raf bOd&kcted using

Ann. Rev. Biochem 47. 25 i\ﬁg)d’ a{ad 1ian he confirned .
Lox14 £5PresSIoB ap af 81X r BBF BOfE|detegiiRg fFm 11 NEHFPng using
polynlﬁ:ﬂeaﬁﬁés)orf%ﬁb(ﬁtgesqﬁfmf&sémhMﬁﬁ&)mcaﬂﬁdIEed t@ﬂi@gi}iosﬁ disgi"dies, such. as
.. is,synthesjze efore its antigenicity is confirne .
Parkingop g difease, el dRvA e QRS BETRRIE PIIMRBINREC nplipiis  Dopatimergic
neuronSGan bOBESAed usiay tii matlerapanekoetidapiobanbr gutibsdies of the present
. publication corresponding to a non- Japanese
mventiofy or nat i onal publ ication)), or the Iike.

More specifically, the present invention provides methods for detecting dopaminergic

neurons, comprising the step of contacting a marker polynucleotide probe of the present

_invention with a cell sample containing potential dopaminergic neurons. In these methods, the

marker polynucleotide probes are preferably labeled with a radioactive isotope or non-
radioactive compound. Examples of radioactive isotopes used for labeling include 338 and *H.
When using a radiolabeled marker polynucleotide probe, RNAs that bind to the marker can be
detected by using emulsion autoradiography to detect silver particles. In addition, commonly
known non-radioactive isotopes for labeling a marker polynucleotide probe include biotin and

digoxigenin. A biotin-labeled marker can be detected using, for example, fluorescently labeled
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20 Lnxl a pol ypeptides and Lnxla pol ypeptide fragnments
can be isolated from Lnkl a- expressing cells, tissues,
or organs, based on their physical properties.

Al ternatively, these polypgﬂgides and pol ypepti de
fragnents can al so be producéd using known genetic
reconbi nation techni ques, chem cal synthesis nethods,
or such. For exanple, for invitro Lmx 1 a

avidinpot ayidiptlatetbedpwitld ag tiayme sluﬁh( hﬁalhﬁimegﬂmp}dme oahorberadish peroxidase.

Diso AR B e S LR e SR B et i

fluoreddgatedranfnzgine Rash aﬂaﬂkaluﬁ:];ﬂﬁsﬁlﬁ)ase bnhmmdla]s perowidese. When

using 1#3?11% Iﬁ%%lggg&e\f&%{étg :183%2%%&:' %lg Clﬁcl:ulr%a ﬁ%gﬁﬁ t% nyche s'ugs%rate to form a
stable ipignoenp ot tht edirkertiocation.apinoreséeat & ﬂmﬂdlmmmﬁﬂﬁm is aaconvenient

and pa?’éf&{liﬁ%l aﬁref ?&!Ltlle ﬁ)%ﬁ fhrsd&gét td%‘gamﬁg (% H&ﬂoﬁ#}le cells

are orne e ex r on v
pof grﬁepnometh@fpresiem mV@mbn@mmddsenetb@dscfot déteathglslppaminergic

neurmfsh %&%&)Phpg g%rs?%}zgf%éﬁagtéﬂgﬁ{ darfﬁeUn%l i ?{?ﬁﬂ;odg g{iﬁ 4 LR sample

potenﬁﬂélcftccn@nfsmg dexmgmgmp@sy p@pﬁ@ﬁg@ln milsweteree%ng an mgfla

pov i 35 SR R AR 86 i S v
neurongHn ped gen_ﬂor@g:lls be@rqurokgfwat@, mwe‘c@ﬁ@g@d(sgbg@ﬂ by contacting
cellulagﬁﬁlﬁﬁ%g 8 %teqptglc% tpﬁsé\@(%:ﬂ%ﬁﬂh&%c%eﬂfo gr])ggﬁto\{'vcleﬁé’ th€reof with an

Vec onpri sequences

e
anttbofly, pﬁW@hﬂ%ﬂM@ﬂe@d@!wﬁm&:ﬂ@@ﬂlsﬂ%ﬁ kind frhegatibadyd do simplify
this detdctidr/s¥bdtlond e WRHBs it tﬁ@ﬁfe’ééﬂt iRfentite caﬁle[gzl{la@élé’d b{r immobilized

seqguences when expressed transfected host cel

onto ara@hféphasﬁe F‘ﬂé&@ﬁ"ﬁ?@ﬁ%@éﬁ@é fechsas Hldg Ay B&\pamérﬁ@ffé@esplasmon

' resonaﬁb@ﬂﬁ? BE cOhBRicAd $ites %uﬁﬂ&%tfoﬁrdpﬂ%e%cﬁad' dﬂ)p&l%n{e@c f&®6ns or

Eﬁsﬁlkar ot| c .host "cells, pronoters a
progertl@r Fﬁ’l greafl ispequied the énfebod&wﬁﬂgﬁonm@nh@gﬁnﬂ%nﬁ%bewm

ﬂﬁnﬂyem§gﬁﬁ, ?s t he sequences may al so contaln
sactlv transcrlpt|on factors,

a1 by Gom gtﬂ'&}iﬂfﬂikg@ o %&?%HVSWI%M E?%ventlonal markers that
detect S%dlﬁlh&%lcﬁ%cﬂ@ of petRRMHGH dellB (@Rt Becoritd pogible ki sort between

Such | at ory seque s conprise all the conpo
Pfogeqﬂé?a 5! L‘e@aﬂ ?P&“@%Eyraé'é ng Sorsgﬁme%alags@qu%s@ Shetbre and after
d1v1s1dnl nked thereto. The vectors may further conprise
ection marker.s. éiternatlvel , & Si naI %Ptid nine Lmx1
n OB SEYPRIeL FOETIOL Fls aBd mathreREBIang £ S‘@@Fgr FSOBpIHng Lmx 1a
with mql AHARRTATON? afiinarkekdle z‘%ﬂ«lﬁﬁlﬁl(ﬁl@d ubgvee RAphaldete is conﬁrmed to be
of. the ce ost

widely Figrciied e i B proenldr s bYIBrap 1 Bani

dopaménergia Qel_hﬂonﬂa arOs fiecther hand,ak showe ir the Bxpopies ddsdribtd bd_nw the DAT
ot AR SRR S8y b A5 AN hons.
Thereferep pegsrithr cvHs aralmatsiragmatronsaiat ibd espatkely\detbcfedamselected by
detectmg Eheer XPression of B B}IS{II g %er?er l?sull(gna? MA@y golgzmrllclgoetide probe or antibody of
the present invention and further analyzing the expression of either the DAT gene, the ADH2
gene, or both in cells in which Lmx1a gene expression was detected.

The first method of the present invention for detecting or selecting dopaminergic
neurons and/or progenitor cells thereof comprises the steps of:
(a) contacting a polynucleotide that can hybridize under stringent conditions to an Lmx1a gene
transcript with a cellular sample that potentially comprises dopaminergic neurons and/or

progenitor cells thereof; and
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doparfing@inettans apdk O RI9BF

. antibodies g& thmggesent iny:

used. Linkers may al so be added, and start (ATG or
stop codons (TAA, TAC3 or TGA) may be inserted as
necessary. Exanples of vectors capable of expressing
pol ypeptides in vitro includg. pBEST (Pronega). In
addi tion, various vectors ar® known to be suitable for
expression in prokaryotic 15 hosts (see, e.g., "Basic
M crobi ol ogy Course 8 - Genetic Engineering"” (Kyoritsu

®) coﬁ’ﬁébﬂxﬁ%f p@lgﬁl)oledﬁae m\%tﬁm?bﬂcﬂ@éét’kﬂfglﬁr a:lfﬁhgént b&ldﬁﬁ@nsaé trafi@fipts of one
e vecl o uta or t osts
gene Setebian HrdsRb ST OrADE ot oF Rety ot St o afffody that binds to

~ the trdil@l&h@n pNaEte B s tHiosdectel desie avith Kerdwhir shrfiple yaATILIS; comprising

cells ch as yeasts.and.nol ds, higher plants,
‘b‘%/‘gﬁghs et es, birds, manmalian
ceThsseronkl sigthdd ofitiee pragendlssestiont for deteﬁiﬂg @ yssleeting ddpaldinergic

AN e e

- (a) cottdetpaasantiBadethiat Winpd tocapalopepkidl adJmﬁuhhg thatandno Med sequence of

JP-A) .563- 299 a.ned bl i . .
L1 &5 PR s e HOESTBEE Bt Rt SRl BRE 2525 BB Bobarminersic
neurommldﬁ&qardlgmitomqﬂehl)qnem ames and their anti gem c
(b) conta?t%]%anfx?lsm}@ec{t i&ﬁr%zg’sudﬁd S %e?ﬁ c er?d% n%%? Frafi‘s%%gts of one

gene selested Krvomthe IMTF gcn_weor AJB:HtZ lzouks of bothemtmg ar xtgedy dlsat binds to
e ) g PRI eV Rl g TR oo
dopam&tmgic neReons and/od pregynitomgellnthpteaht bodi es are al so
B
analyaed glastep (Bacilb datsciishnlp gasterpssiionatthe yrmscgp‘tl@r@l level, as in the first
I3
e ST S L B
transciipt’apusedt ol e ponera¢ntipned marker QDIY@U(SB@tId‘?ng%ﬁS 9 themprespgt invention
can be(lgsgt@gg iR leotid®1-Po 8det Ik & ;%h& Eﬁ’ﬁ}essﬁcﬁleat lﬂ'f@(i!rﬁlslatlonal level,

tﬁg yp@g expreSS|on vectors c desi gned

as in thegess Wﬂw yefastibpdigthat pindui; ageol muém@gm%mhmgwo acid

sequel?c‘é Q)’f?;%%l l‘ﬁrbr %fpfai‘tﬁi!l ndeﬁht‘!ﬂe@i” i9fisddhe Th LRAMEEGHNEE aiEmx1a
host's codon usq%l C}ant am et al (1981) Nucleic

opApn be psrd asdhis @anOCth e Im@s& way, pgth methods

analyzem%w%eexb&@mbm fePa) ypeptl des conprise
ynuc) eot i des encog 35 the énxla p Iyggptldes

|oIﬁ¢tfaJs( b ySPiaRc Herels g SERUAISE RIS @?amynergw peurons,

the ex%ﬂ%@smlp@lr tHhe WA TeRine A88/oF ABFELEMRSs BRiniRE] bRBE bAHRS thhscripts or
heir own pronoter, incorporated in the host 20

“mﬂk@@ﬂé WCHy i nt ai ned as extrachronosonal structures.
Polynucleotides that can detect DAT mRNAs are used as the detection polynucleotides

for detecting DAT gene expression based on transcripts. Such polynucleotides for DAT
detection, which can hybridize to a DAT mRNA, comprise the folowing: (1) DNAs or RNAs
comprising a nucleotide sequence complementary to a DAT ¢cDNA (SEQ ID NOs: 39 and 41);
(2) DNAs or RNAs comprising a nucleotide sequence complementary to a nucleotide sequence
encoding the amino acid sequence of SEQ ID NO: 40 or 42 and which is a degenerate sequence
of the DAT gene code; and (3) DNAs or RNAs comprising a nucleotide sequence that can
hybridize under stringent conditions to the nucleotide sequence of SEQ ID NO: 39 or 41. On
the other hand, DAT-binding antibodies are used to detect DAT gene expression at the
translational level. DAT-binding antibodies comprise antibodies that are specific to any one of:
(1) a DAT polypeptide (SEQ ID NOs: 40 and 42); (2) a polypeptide comprising an amino acid
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The host cells are cultured using known net hods
appropriate to the host cells selected. For exanple,
when animal cells are the hosts, the cells can be

cul tured for about 15 to 20 ours at a pH of about 6
to 8 and a tenperature of 3 to 40C, using a nmedium
such as DMEM5 (Virology 8: 396 (1959)), MEM (Sci ence
122: 501 (1952)), RPM 1640 (J. Am Med. Assoc. 199:

sequerickSvitH 9 B ption, 123rt{oAl Qbstitutien, dBiadbitiolVed one/& mdre(aixﬁﬁ@)u)lds in the

STl D] W o

ﬁagméxﬁmbﬁ@ﬁdmg aeleattetk amdihostidresidudUYdn the epﬁder s 1pbr (2).

poPyHD Rk ECaPETR dar g HERE ok At HsuBrd anhe dotegtion

polymsit&ébti@les fok ﬂefeeﬁ@g/m gehe expriessioreshisedron frafsosiptsar Such

polymfeht i A4 Beeior, B8 Buffhy RRURD e S B e

followbed: )(D)EIDNIAS@S RaNAs cmnqﬂum nurdeodide strprened dosyplérhentanyltb an ADH?2

cDNAta(ﬁﬁQd\% Sgou%/_f %rhc? {)ﬁb@ %1}5& %Igl%ﬁ pg%)(e;%lglal%ﬁ% ra%%&%ﬁﬁt?edseaﬁéﬂ@e

complememlagsﬂ) aanmlebhémsqqucncfeleadocbyg theiatEibé yeid serbienéanef SE(@ WA NO: 44
Lt

or 46 %n Pﬁﬂ% gérgfe setgl.%J n{;tf: L @1& (1):?&1" él%cc%ge'%?lg E%yI,BNgRgIOE) BNAs

Vari Brom
compresimTa nmptmﬂese@enwthaf ¢alnthybt1dzzn undds strittgentf ¢ontlitimni tman ADH2

' cDNArmIﬂ ﬁHSl Ef%ﬂftﬂigna | q"u? éﬁ&l%laﬁindORDI‘ﬁl lﬁb IR . tlbcfdzes are used to

opr eci pi ven réci
detect Q2 geneomxpressidn ahilo mauﬁatmnai btvel orAIéItIMnmllmg antlbodles comprise

antlboﬁfeg &Eﬁca{o'aﬁ F%S @ ﬁﬁ%ﬁgl& Wﬁgﬁ’?@gfﬂ Nd&c Lﬂ]ﬂ' dfa | WP (2) a

nge chr r cat

' polypcmtldh SOmprising po ﬁmmgﬂcabmuerwefmm 3 geletigmo m@ﬁ@nawtltuﬂon or

addmérﬁé(fecﬁé%q uRJ?é‘a;%u&JH ?d??ﬁ QQY Y 'acﬁ@é%lem:é 8fan ADH:Z polypeptide (SEQ

ronat ogr ap [tration chr rratc;grap

ID NQsy 4 aprh |,(§)r& Wﬁld@ﬁygmmomg@gt {e@stzs@( amino acid residues
ﬁomtﬁ@gapﬁéﬁgggngm,or osphocel | ul ose chromat ography, and
_ 0

chr t'ography (Strategies for Protein

Pubs d¢S@ab¢doaboamprqutauwélsu% p eplectivelydstgciadnmpelesicd
subtraé@fgutﬁe ?1(') r i JVBloT el Blwidth DAd: g{lj,ng]@h(g or SPH2 n@@iﬁ%swn Was detected

bor a Press (1996)) roteins can pur|

from tbs/gqcnua@ 6 bﬂayénclbm}mg@gﬁégwswweh %t%ctﬁchT Iy d @ﬂ‘-@ﬁ@en of

expressivh o LYIﬁd'lla%Hﬁe indP8s DAT £/ AISH? loBndddeh bl @8ndicd at the same time
exanmpl e, when a deS|r protein |s expressed as a

or in SHeFEFUR. pr W heR FOTANEIR akshe S Hee 83 R ARG SRS BESsion 9§ cach gene

can beWetHcRldNiRR@ane OB a@dlﬁ ai‘ﬁ‘e@&iﬂtag@to GthideecAbMpfobB@Rduch. When
teins with |st| s can be g&”f'ed usi

condue{p@ muceﬁplgﬁmge s %‘g eRe SHITGISUR 15 &gfgctgii gan Qg selected first,
and th® Eﬂﬁ@t&e @r abschétshOMAP hﬂ&/@t ADH2 % esexpxegsukmcaauheﬁ becbrdithed.

‘ Altemg%%rﬂy gigg?gfmeg%ehg ﬁ%g_r stsl o % %a%géeee?@m ﬁage Ssgtépieg %I'O?IIP %%rnc}?l% of cells

in whilia DWTadnidyor @aTP gem)@msmpepmﬁe@t dewctad.so be purified

baﬁext (?etecttllg)g 'or sdlect i%ln%? (erp(s) ?celis%séfore or after division among the
progenitor cells can be achieved by combining as markers, (a) the Lmx1a gene and (b) one or
more genes selected from the group consisting of Lmx1b, Nurrl, Enl, Ptx3, and TH. Lmxlb,
Nurrl, Enl, Ptx3, and TH are a group of genes expressed in postmitotic precursor cells.
Therefore, the expression of these genes can be used to distinguish progenitor cells after cell
cycle exit. On the other hand, the Lmx1a gene is also expressed in proliferating progenitor

cells before cell cycle exit.  Thus, proliferating progenitor cells before cell cycle exit can be

~ detected or selected from among dopaminergic neuron progenitor cells by detecting or selecting
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30 and used as antigens to obtain the antibodi es of
the present invention. The purified polypeptides can
al so be nodified using enzynes such as chynotrypsin,
gl ucosi dase, trypsin, protein kinase, and |ysyl
endopepti dase, as necessary.”In addition to the
af orenenti oned chem cal synthesis and genetic
engi neering techni ques used for the Lnxla

cells d&pfe&&ﬁﬁ@[hﬁ&s bud doxda exp&hsybm,ﬁlb deurfr, @gﬂlﬁmg @alH.al so be

&(’j uc, gyth%J ﬁ}s? gggﬁjg,;dtég e@'ﬁsn Z ”%Smb% éb g%??t% or selecting
d‘-’PaDBﬁéIEE‘ me0ain mogdndioréads byplistinkiishing plegeaitonedly befoneandoafier cell

can be obt d from for 21 exanple, the serum
Cyﬂe%@F?%%?@ﬁsﬁpgﬁwFﬁﬁunlzed animal s after inmmunizing

(a) commmr@ asPMyltﬂa:IE{mude thae can h_yiﬂdizepmﬂymmgedesomﬁtidﬂsa@ aemnibd a gene

transcpﬁ{s \I’ygﬁ) grc«élflﬁn o rettl? qlg;iy 81}@{19?1% '35 %1 {EA%%]E&? n‘ﬁl%n‘g'arfltor cells;

and used, typical exanples include rodents | agonor phs

(b) co%@&&%%ﬁ@?&fcleo%ﬁg ﬁLaft hil? i ggrogm) 1 %e#g&gfd%gﬁttg a%ﬁﬁnpt of one or
more geaabbsetl@:techﬁwhnﬁha: petp sonsistinga€ Lovlbelurr] | Frol, Bei3agnd TH; or

contac‘f%g Anebot ﬁ%ﬁ?%‘gsltg aglg.?]lylgtl(m) 8%& ’éz)g él{%g%g v@‘gxlda cellular sample

potentghlllywpmpglsmgdlop@rgp@rm neyren progemiiaricgilng ant i gen in

phfﬁeﬁ%@&?d BH&B& bPtheSbdcREin(EHih (B ddibiidk O 99kl dopaminergic

m Xi n uvant as necéssary U
neuro pigigenifor gglls Iah@lsﬁmgue&mnmogw@r s¢llscheforafnd after cell cycle exit
neaIIy or subcut aneously. The sensitizing
compﬁsré ﬁﬁ% é)' b¢

m xed with Freund's inconplete adjuvant are
(a) COIlt@fﬂ?glrg@ﬂJ@lnﬁb‘P@b’ Thafrﬁmd%fpéh@@a@w@mrowmneﬂ«w}ﬂ g@gwithpa cellular

‘samplgf;otgﬁ?(aﬁl d%ﬁfﬁrﬁﬁl%ﬂo@&tﬂﬂﬁ%lb ﬁ&nﬁfi‘ﬁr&%@mt&%ﬁé raﬁﬁd by

usi ng conventlonal hods to nmeasure the | evel of an
(b) corfaetingaeRolpruciaotide 8@1 hﬁ?ﬂdﬂﬁf‘é understrangent ¢rnditions ia trawscript of one or

more %&%@ééleo‘?@ﬁ’ﬁ&ﬁ TS uﬁ%ox?slﬁiﬁh%bg Fﬁgﬂgb ﬁﬁltrl hﬁﬂ){ Pb@r aﬁd THRYr

further ur i
contachip e asiody ibaibnds e aﬁrawlém%w@dw@ﬁrhew g@fs &fl@c%ellular sample
potentfa]l?%@npﬁ@iﬁé'd@?ﬁnﬁ@rgl@né&eﬂ Eﬁfor%@@@ fic nethods. 15

Monqcl onal bodies can be pro novi ng t he
3@#1 e Gt and a?ﬁOﬁlgmeﬂilqﬂmni@aequ fﬁwaeﬁaﬂh EAESEPTEpRR is

detectéibﬁi\é%p EERBE@bh AdndcMPNe eh st dd H&Bﬁﬁcﬁ@ al§ lﬁl{ feAforéMentioned
ce

themwith a suita ysi
“methiyh oy SElRg A OB eI FPBtE TgR BRAK BT GEpueh s o e metbod and
materiBlg tfd&ﬂ distumM ﬁl g Leallh gk ﬂéb cSSRM BEtHe IhhE aﬁlf]ﬂ@é oam(ecafcsiex)ﬁauuoned
st ei n. et stel,n (1981
methwgf EBeARF gL °‘7%quém%gaf‘mﬁﬁq ar"gq?‘ﬁgﬂf’ ow chemi cal
S aln@tapl (BN ﬂﬁa‘ expusedn o€ bhs oﬁﬁow@nameueccadl fadth Yhe group consisting of
Lmllﬁﬁ%ﬁéﬁ’q&gj acnhﬁ-l g% e ed gz%letli o tr\ell\hnsecrlllp!fls érr{gangféltﬁgn products to
distinguish postmitotic precursor cells from among the dopaminergic neuron progenitor ceils.
Polynucleotides that can detect Lmx1b mRNAs are used as detection polynucleotides

for detecting “Lmx1b gene™ expression at the transcriptional level. Such polynucleotides for

' Lmx1b detection can hybridize to Lmx1b mRNAs and comprise the following : (1) DNAs or

RNAs comprising a nucleotide sequence complementary to a Lmx1b ¢cDNA (SEQ ID NOs: 19
and 21); (2) DNAs or RNAs comprising a nucleotide sequence complementary to a nucleotide
sequence encoding the amino acid sequence of SEQ ID NO: 20 or 22 and which is a degenerate
sequence of Lmx1b gene code; and (3} DNAs or RNAs consisting of a nucleotide sequence that
can hybridize under stringent conditions to the nucleotide sequence of SEQ ID NO: 19 or 21.




chem cal selection, fused hybridomas can be sel ected

by culturing in a culture nmedium (HAT culture nmedi um
cont ai ni ng hypoxant hi ne, am nopterin, and thym di ne,

whi ch destroys non- fused cells. Next, clones that

produce anti bodi es agai nst Cnxl a pol ypepti des, or

fragnment thereof, are selected fromthe established

hybri domas. The sel ected clones are then introduced 25

When Hﬂé@ﬂg@nﬁﬁﬁg&ﬂe@&bre@ﬁmi itiths tradslationel levdsimhlb-hnﬁlmg antibodies are

et SR ST R BB s gt
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Lmx18 @lyqumﬂe @EID ADANOs:i20 alvb 22T (R pa pBiypdpoigy 'tondistmigrof i heyno acid

& S 87 L 4-11.19)..
sequerts il gl pSFblc o br i e g s G it in e
amino bridaaquenyerhotlineth phipeidy ¢SBQAD NOs:aftand 1Y, EEB)A palgpeptide

gl IS0 S DS SEI oAl pORKLAR) 0
h)m)ﬂymholm’edetshhat cpndeltwté*hlnuhaRNamtalrdamhdets d¢tzepempgpnucleotides for

| detectlggt‘ﬁ%éég&l( %(éas%glrl] g@dﬁ@ ltrag%&?k 8132:(1 llcg)%%) ';'ﬁ%uscé{) cleotldes for Nurrl

detectiappaui h)dmdmzw)t)) Nurrl nzRigAS ﬂmhwmpmmrthafﬂﬂom éé) BhTAsaur ENAs
comprﬁﬁnlger Lf&ie%ﬁg pé/ ugﬁéer&mp%]ﬁé %6 QW%WA‘E§E%EID NOE 23 and 25);

ns t1 zi ng tra sgeni Cc anl mal's
@) DNﬁkﬁe)rrlﬁﬁ)éﬁ mnsrs@mg of a huetestiderseiinndy c@an]@mepm@/ mszifmde sequence
2
cocni 3 555 L SR02000 WA 2076 il HOER QR eence
of NurNegeng¢ode; iad (PN op BAAsppppisdemel A eugheapide émq:q Rlehgn
hybndi% uﬁﬁ& %lﬂ%ehf‘cdﬂﬁitﬁﬁs EPRCRTrIEDRM IR IINGLYSGHI bS).  When

Immortal i ze 22 | nmunocytes, such as_anti body-produci ng

dotecting Murd egrecaxpraspion gtiihe tignslatinnal lsyeh derrd hindipg antfeodies are used.

| Nm1-9ﬁﬁme%ﬁb9aﬁeg SHRbE ahﬁs&m At dr BpdcBEd Vol dySie &stle) a Nurrl

Bor r Larrick (1990) Therapeutic” Monocl onal
polypepiids 63w Ha NG efrnd 4¢): Boia nodtrepyde eepsistingief an gippngracidysequence

with a §8B6ort RertRRC QHREHABN AHBRRM off 611@ bﬁﬁ@ﬂ: ffrﬁlﬁ%ﬂds in the amino acid
hybri domas or anti body- produci ng. 5 Y
sequenga s NUF FORPSPIRAGTLLID Nfo 2 BULTOR AUy aReTipepiragment

comprish3Qi 1cAsk si-nhRird i feﬁah@s ﬂ/(ﬁﬁftl&r polypdpld¥ 8£¢19br (D.
|ntroduced info a ost he host

shnuslepdeshatican gectﬁﬂ fare leﬁed,aéglsc c lqpé?pﬁynucfeoudes for
detectLﬁ@t‘Elbp sihel” SxpreSsion MGhdGaBcliptidatleett | ISach pslyphclédiRles for Enl

sent joven exa |nan
detectfi o A B RO AT w@?qoemgﬁ? Hhfanedines AN as AprNes
consmtﬁlgrmmid:[&ﬂde @daﬁlemctbn@afmemﬂy\t@am zZhl eDNa*g(SHQ BDNG&; 27 and 29);

Nfilt? tlbo i ved const ant re an ll (tag

@) DNJ KT B e T & RGBT s= RGPS RE R /B cotde sequence
encodmglthebﬁﬁyo Eﬁﬂ'@b@n&ﬁﬁﬁ S SEQ Mei@r Zﬁ o 3ﬁ)gande@mohms 4 delgR)erate sequence
of Enl %%%Eo nt I(ﬁ@j g)l\gzg%lggt/ ti\fsr o ng of a n%cf)eotu(le se)qhence%at can hybridize
under stringent cond1t1ons to an Enl cDNA (SEQ ID NOs: 27 and 29). 'When detecting Enl
gene expression at the translational level, Enl-binding antibodies are used. Enl-binding
antibodies comprise antibodies that are specific to anyone of: (1) an Enl polypeptide (SEQ ID
NOs: 28 and 30); (2) a polypeptide consisting of an amino acid sequence with a deletion,

insertion, substitution, or addition of one or more amino acids in the amino acid sequence of an
Enl polypeptide (SEQ ID NOs: 28 and 30); or (3) a polypeptide fragment comprising at least six
amino acid residues from the polypeptide of (1) or (2).

Polynucleotides that can detect Ptx3mRNAs are used as detection polynucleotides for
detecting “Ptx3 gene” expression at the transcriptional level. Such polynucleotides for Pix3
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(Jones et at (1986) Nature 321: 522-5; Reichmann et
al. (1988) Nature 332: 323-9; Presta (1992) Curr. Op.
Struct. Biol. 2: 593-6; Methods Enzynol. 203: 99-121
(1991)). Antibody fragments n be produced by
treating the aforenentioned pol yclonal or 15

nmonocl onal anti bodies wth enzynes such as papain or
pepsin. Alternatively, an antibody fragnent can be

detectiunoci ¢ Britiye gePaB Mﬂﬁl&bﬁﬂpﬂge tiechlowings (1) HNEs ar RNAs

| _consmgl'ng of % ?_@t@l&é?t? fosgﬁl?ﬁ}?ﬁa 8?mn1tf Pa}é;géwganglgﬁy fﬂ?&eﬁEgg{ﬁ{\IOs 31 and 33);

(2) D¥AE of RNP(SMBB};UHMMEOEﬂ& yﬂ‘qnhncelcbﬁiplekﬁ’ﬁrté}ﬁ to a nucleotlde sequence

encod S Rl B sF N MRS 2R 30 AR Wi & Blipngrpre sequence

of PxBReussenisxamt (3aDNADGEHNAR tondididg df aBmc]doﬂdmbeqﬁ@cWﬂdt edn

o RO PSH O o s M R S e

detectttigadIOHR @sng Xpressindht ﬁmcttanslaubnhal lespl Fif3 bmdmglabbhlmct:ss are used.

Pix3-HiAMng Sndl %%gﬁg%e ﬁﬁ{]b%ﬁ%.?tﬁa &F:f 301%{15)[ %@%ﬁ% GRl( {1 GE

coupri ng | es avl n ren | ClI
polypesitidh (SEQIBr¥QAs: 32\and S4uf(2pi pulmpcptrﬂaatbnmtmgmf@n (aPHnd add sequence

with d]ege%%% lﬁgé}[lb ubdifidion M %:fdftt%(?n of ght &t ﬁ@r? fﬂ%é‘?o Jcﬂﬁiiﬂ%e amino acid

'onas t at secrefe erent nonocC

| sequemqf@&ux%polmep(rm (PEQ DN QsiB2and 131y qr (BsBpolKesplide fiagment

compr'i_’s’f’]?% MeasPlix %ﬁﬁn& 53R pdsRftles ﬁ?metﬂg ?5%?%&&13%?&1) (ﬁ%@j’ essi on

Sucn as nouse

: hmlmwdamaacm@wt TR gernes wed agiieesaampolymucleotides for
detectlﬁ%e H gﬂ%@mﬁ& t&i{eyﬁ?ﬁaﬁgﬂévw S| olgﬂnhdléﬁféﬁgs B¥ TH

bi speci f nonoval ent

detectiop %éybmd#ﬁe B8 gR Ay andegmse thy Edlewmng: © Né@@r RNAs
comlsﬂlgé of 43&13?&% ¥ nca:dﬂfp@ﬁaeﬁdmy L83 LDINK (SEL Im RS and 37);

he ot her hand,” di abodi es are di ner

) Dl%% PHRYsTonsisling Al pnsiclestith TegherpecRBPlERLaY o a nucleotide sequence
encodﬁ%'ﬁ@ﬁﬁﬁio%lﬁééhé&e bNBEQATENOOBE b ¥ higPwhith §€A ﬁegenerate sequence

f usi on, hese can he produced usi ng known neth
of TH @g}éﬁecqqg; qug@) DNAsgr RI\L}@ g@)Slqbpg@f amglpothg@gguergg ithat can hybndlze

under M808R coﬁ&iﬁéns&o 2B RO (SEWAS N1 85 Bhd 3PNt IWRSH @siectiBg TH gene
cxpresg{]o%{ag% glﬁ On; iegp]gqﬂ[ %%d{pag)c/ﬂioaxﬁgsdgrg gsegi:r ﬁ;—k %d e ag&bodws

~ comprisé@nfibei€d thatié bicdciRttb @ﬁydx%ccffn( 194eH gespeptiae QSEQCMNOS 36 and

sane as f.or n- anti bod epti des
38); () ARO PRSI AR A o B A S onee i e R B o
substitule ,or @8ditioSpf bﬁ&orhk’i(bﬁ@fmh@@cﬂ&:ﬁﬁﬁh& athd&R)J seqhiétice of a TH

ool AT EUS P3ETe 5 bR 1 it Bt cBhefAe BE e

| axmnoamdhlwiemesfﬂrom Emrpepﬁdéseﬁmaibp@g F.F. (Pharmacia) can

ot tiese marker é:e%gé: n Ea%t ﬂeounseg :[in gtgpe (br),e s ec%lon %smg Lmx1b, Nurrl, or
Enl as the marker is preferable. Expression of these three genes can be detected immediately

after cell cycle exit, thus enabling detection and selection with a more accurate distinction of

. progenitor cells before and after cell cycle exit.

As mentioned above, by subtracting a group of cells in which expression of a Lmx1b,
Nurrl, Enl, Ptx3, or TH gene was detected from a group of cells in which Lmx1a gene
expression was detected, proliferating progenitor cells before cell cycle exit can be selectively
detected or selected from among the progenitor cells.

The steps above were explained in the order of (a) detection of Lmx1a gene expression

and (b) detection of expression of marker genes such as Lmx1b; however, the present methods
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anti body can be determ ned by neasuring absorbance or
by using an enzyne |inked i nmmunoadsorbent assay
(ELISA). 5 The antigen binding activity of an anti body
can be determ ned by neasuri absor bance, or by
usi ng fluorescent anti body hods, enzynme i mmunoassay
(El A) nethods, radioi munoassay (Rl A) nethods, or
ELI SA. When ELI SA is used, an anti body of the present

are not femmédqa thi§ ofdef. s tDétawHvAl Ifil 22 aQiRhe e;q)rsssmcahﬂ deﬁ:u@dsn afthe

expre it sk nan tigh e EE i isFor e Ly e difren
tags aldesiehn, Antbﬁlaﬁ%lpld%&cﬂxan Gf)mn&ildﬂ [ ﬁpreaﬂbn bogbe @)Erformed after
rest inc E for exa lﬁét erna nts
[

detecty B e3P Gl TEG HoarS b P 355 BT hine progenitor
cells canbé sclblaxd by selaging mﬁl@gmulaaiprmmg thé &inxil egemrﬁramsmrmm,g the group of

cels i PYGHYY retsh el eepr i 8 sl N ERL RS "L

I aftﬂrbhﬁtatmg Ideplarhmatgmnampmgemtca ratlllsbha:fgrelcsll dpdzie ekle’d
“dopam?t}egr ic nguarlol %rorﬁ%mttor ceﬁco dracre a]P Q’O%Xd ki gopb Herﬁm neurons”

P Re" S ase, &xal iS¢ alif1'geh
can beaseparafetyydatemedosr stEod ﬂ)grfmthmrad&mgaaﬂﬂlerayowmethmslmhmh detects or

e YRR R 5 B PP AORRI 0o o
detecting dlhd expressiopof dm ISAT igemsarid/dcdpB2 (gE!hfamr}mh a¢ ntaakﬁr(saﬂ@b detect the
above ggﬁsl@ﬁlgh ﬁlgvee(y % ﬁ{lgte@ ﬂ:%%ﬁi%ﬂ% 98128 io Fﬂgﬁ:sn tection of

I nvent | on
p rlﬁmeaelspheLm@@ gm:rexsmsgen |l adesteskusingthe aforementioned probe,

i S PSR e B BB AT N i

group dﬁ@&mvvi@ﬂgwes sedaptasrusing loguhi gae expiebsionasf oyiadeslthe expression of
the D}g[y %ﬂ% O?YABHj %E&zﬁnﬂ&?ﬁﬁh Bl rEsABE O Bbe, )%ﬁﬁ’l%gﬁigr orsuch. Cells

ect ed USI expre sion as an i ndé

in Whlﬁlétlwasreﬁswn the BAThgrngop Atk egiecvasadetasted afhimpoint are detected or
selectdd s Mﬁle %fd) néﬁi‘(t)ﬁsb 0@ £%e Ahet Rond? Hﬁrsg%&ﬁzp bIRERIREA QBich the

can use i ose di sorders, such
eXprespigp I@if ﬂ@d?rA'E g@n a%lglﬂ {ZRRE WERNQ] @@c@ég%ﬁ!éﬂisr ¢xpnipgd for expression

of marRORRAENEIcHiaS LABYHONE I PRPARICH %ﬁ&b&xoﬂ%ﬁ%z&ﬁ& %ﬁ@s HRh as Lmx1b
detected usjng the marker polynucleotid

was defgetedss s Boigt C%anee identificqtas pppiputetic @FFCUWBF %6118 and cells in which the
expres§iBR %E ﬁiaﬁ&lﬂ &’nestsﬁ@h ﬁ]ﬁﬁﬁm whNSHete@fbdRAR BE RS TTBA Epﬁlr@hferaung

for e do am_ner conpri si ng
Progend{op e Afroefs et é%letE%qufn&ﬁq RIGESTY @vsv%%ﬁéﬁelecﬂng or
detectihf aoﬁd’xﬁiﬁ@ﬂgtc Ii’éihcbﬂ%\b? @Ird gRRit dellls theIf |a.re$1ﬁim&sﬁ'1d%&mo&hél bftldrs of

pot ent i dopa ner ons. In the e t he
detectigy shasyn S%F Bﬁ*&ﬁ%&ecs?%swse?a@ Wah &gsﬁeléamed
Wi AlBo,ah¢ estidaam| lfmﬂds@ﬁix@qﬁolﬁﬂs aR@Primers, the stringency conditions, and the

definition of hybridization used in the methods of the present invention for detecting or selecting

dopaminergic neurons or progenitor cells thereof are the same as the conditions and such used
for the probes and primers for detecting Lmx1a gene expression. The methods for producing
the antibodies, the types of antibodies, and such used in the methods of the present invention for
detecting or selecting dopaminergic neurons or progenitor cells thereof are the same as for the
anti-Lmx1a antibodies described above.

Moreover, the present invention provides kits for distinguishing dopaminergic neurons
and/or progenitor cells thereof. As mentioned above, by combining an LLmx1a marker

polynucleotide or an anti-Lmx1a antibody of the present invention with a marker polynucleotide

~ probe or antibody against one or more genes selected from the group consisting of Lmx1b, Nurrl,
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radi oacti ve conpound. Exanpl es of radioactive isotopes
used for labeling include 35S and 3H  Wen using a
radi ol abel ed mar ker pol ynucl eoti de probe, RNAs that
bind to the marker can be tected by using enul sion
aut or adi ography to detect silver particles. In

addi tion, commonly 35 known non-radi oacti ve i sotopes
for | abeling a marker pol ynucl eotide probe include

Enl, Bk OITH DAL andiAg¥KE, GEbcomeplisibie ﬁb—de&b’&ilsi}d demeikeat selact progenitor

SRV TR AT .
not fréth kalonp erqdaikgitellas eTiarebay, sas aﬂneagemhabﬂodﬂﬁm an above Lmxla

kSRS R S BB AR SRe)Ms rmv

again®bné br MbEYFees Slwwiedofsomn teagrome copisosippaf b 1byNurrl, Enl, Ptx3, TH,

B N T AT

cells therbsf r &oeetanplerhyn salcbtisg add er mmgmé Eurnxab Nhel e lk &tx3 or TH from

e whEEHBpe  ESLTRSSR MR TE, PR AR, G S a

polynudé¢tiieipaahecwpativotyragainshibat sshested Beng wishap denx harmearker
polymgcg %ﬁigtor arrftv in{xr%%lrl@% (w %%ﬁg&%ﬁefgegﬁvﬁﬁf cfe?éc'tlﬂg/fselectmg
pro gcmmrtcahs ﬂlaghaarn eaitd the ol ayde tsmdo‘@d;e thathave ng‘efwml agrong the progenitor

cells. S%étg Inggl 11{})‘4 H‘% )?rmg%]éil{g Ind e&ﬁﬂﬁf}g&' rﬁar'ﬁlg%(ﬂ c deotlde probe
or antﬂmdy mqbam hexgi markso polysueleotige|or dhef Etl?élrbmitiifamtﬂwdya the kits become

53085 AT 0 Y e A B iyl

nﬂﬂvmhd selected by contacting cellular sanples predicted
to conprise dopam nergic neurons or progenitor cells
thereof with an antibody of the present invention,

<Scregmiog fuLifferentiatidneindeting reagents FIr@PUBIEHEC BREPHGdy. To

Sli
550 L1 snste el oo it hen, .

bt

| d 1
relativght el stagiof dpvedamanentdt caieltochs wad to el aa@eg%q}%ﬁmhgl?iuce the

d1ﬂ'ert§1lﬁld§ﬁ1 oﬂc%mﬁ&’il is WEhBAE F&;ﬁ:@iﬂéﬁﬂ &&SM%[QQE alf&Y shifstance to induce

nbi ned purlflcatlon of t eIe

-dopm%?;amn@wde SRENIPS B be geisgained Ey et eg% substancg act on a
' sultabl'ee&ﬂhl'a? Qamﬂl@ ﬁn@ﬂétb&ﬁ%‘ I98x 1f extpi‘@s@fl e S'ﬂiﬁreﬂofé/ ﬁi& prégenfiivention

be used |n affin omat 0
provides mstinds gt eeening Flos bt PR Bas S oAy PepopylSerentiaion-
inducif R43Bits Bf %bm@lﬁllﬁﬁra%x Radion ddadiptect Iﬁﬁi@%}dﬁ:@é’sgioﬁ can be detected

by usife SpB LI TEIOTd %ﬁr'oL%P%%z‘Z%‘?tf Lt RN i arpion

Hwemmﬁprons and further to sort between progenitor cells

1%3r ceellu[]ag S%B}t) %g use Ih\élresm are preferably celtular samples comprising cells of the
ventral midbrain region or cells that can be induced to differentiate into dopaminergic neurons,
such as ES cells with pluripotency. Known methods for inducing the differentiation of
dopaminergic neurons ir vitro comprise methods which use, as the starting material, known ES
cells, bone marrow interstitial cells, nerve-derived immortalized cell lines (Japanese Patent
Kohyo Publication No. (JP-A) H08-509215 (unexamined Japanese national phase publication
corresponding to a non-Japanese international publication); JP-A H11-506930; JP-A 2002-
522070), primordial neuron cells (JP-A H11-509729), etc. Moreover, methods for inducing
dopaminergic cells from neural tissues that do not normally produce dopamine, such as the

striatum and cortex, are also known (JP-A H10-509319). Thus, these cells are preferably used
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For exanpl e, progenitor cells and mature neurons can
be sorted by conbining Lnxla w th DAT and/ or ADH2 as
mar kers. As nentioned above, the Lnx | a gene is
confirmed to be 25 widely %bpressed duri ng
differentiation from progenitor cells before division
to mature dopam nergi c neurons. On the other hand, as
shown in the Exanpl es descri bed bel ow, the DAT and

as the 88luldr3aB@Re Snavtbclethp casdigde adtpsurids éorafiphmireagie neuron
differenti.ated i nto dopam nergic neurons. Therefore,

differegighiRiindyring Ef3eEMSAY mt ure neurons can be separatel y
defigeing anyocorsiuad nes Heyusediad £ ki suhsthhee terbpreostatted with the cells.

n Lnxl a gene,.usi ng _a nmarker | ynucl.eoti de
Examias GO SEn G DR OB o G B PRTPHE R i PR Secibiht compound
libraries) ajnytétivcpeplide Bbuaries antibvdids, aibstaacestrbleasdd by decteria,toels (microbial,

e, §03 oS08 50 e Pyl Y 85 SRR ot o

partialpy geéfivd folyreptid@nmbdne cghmicts gy tracts Soeplantsgpanimals, and such, soil,

and raf SRR B Rpfide BSHEE MRS resPhBIERLAAErcBRld by hBFEGI methods
show the kitinctodoductalophminegaandyon diffezentiatiomr Bher¢fatpe much substances can

: becom%gc]g]tq 'Fiziﬂ:g rt‘[ic'er%_gelugg tdh.%lfo i ?%aclaﬁgedgﬂﬁ&?&r de%ct‘fﬁ H&baﬁﬁnergic neurons,

ar ‘sa ) pot en nmprises
and caddpaonsidergd cledtyeons and/ or  progenitor cells thereof;
a . gy | g ‘ = )
O A A LGB e e i
that ofyellewhish Have not doata0RT theisst whstamies. gaHemabyely seh ,dﬂ%rentlatwn can

also b% ?%Ed%@l%d% %@Hg@?@%a&ﬁﬂ%&k@eﬂgﬁ?tﬁeﬁﬁbﬂ % Lmdfs laﬂ;rj:él%[ebn. For

ecte ene W a cellular samp

exampo tceth differéngiatonpray Pedigtecgd paran glemgrrbolngicad akscaygos poder a

| nﬁcros?:r'bgg by ﬂEteE'ﬁlL% %rn&uggfriﬁrg{e% suBsthit®s SRR Bdasmiied 1Rt afdi®oduced in

sent” i nvent ecting or selecting
the celopami nergi ¢ neurons and/ or progenitor cells thereof
conprises the steps of: (a) contacting an anti body
that binds_to a polypeptide conprising the am no acid
<Analyggobhes oEXpesonRegigr™ a partial sequence ther eof

Wi &} e @& dritehilaf@ RIgfon i8R Iatdah be eRHRA ii®hNgenomic DNA by known
dopam™nergi ¢ ~neurons and/or_progenjtor cg%ls thSE§0f;ﬂw

methodnusinga sagperss RIFBimgl 28eP8| yHIFaRPics @ Tt pave
transcHPXElal Sthit 5iRg 80Eh A0NCinkpHIAS, akOkAdVANSRY dalltbe wBEd (el Exfémering,

selected fromthe DAT_gene or _ADH2 ne, ar b . OL
- Supplerpent S NFW (- AhEngiRgeHag XP%W‘BP@%‘Q"@%‘%&W&&Ff'eé%‘h‘t"%ﬁf?% The

Institufy @Mtedi&iﬂ@cietnbé,srh%ewﬁﬁérﬁ QENkyWicl h ShujeatHaThublisiEagpl993) pp. 362-
ote

374). Spb%gﬁ}l' , 63:/ %}gm?pn%{@%égg@pqogggn%%g%eﬁe Qa%ulgeoacs)ne%%df s%{'eening a

genomic DNA library, using a probe DNA comprising a 15-100 bp segment, and preferably a 30-

50 bp segment, of the 5° terminus of the gene. A clone obtained in this manner contains a 5°

non-coding region of 10 kbp or more, and is shortened or fragmented by exonuclease treatment,
orsuch. Finally, the shortened sequence portion, comprising a potential expression regulatory
region, is evaluated using a reporter gene to determine the strength, regulation, and such, of its

expression, thereby making it possible to determine the minimum unit required to maintain the

~ activity of the Lmx1a expression regulatory region.

Gene expression regulatory regions can be predicted using a program such as Neural
Network (http://www.fruitfly.org /seq_tools/promoter.html; Reese ef al., Biocomputing:
Proceedings of the 1996 Pacific Symposium, Hunter and Klein ed., World Scientific Publishing
Co., Singapore, (1996)). Programs for predicting the minimum unit required for the activity of
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In both the first and second net hods nenti oned above,
Lnxl a gene expression is 15 analyzed instep (a). To
detect Lnxla gene expression at the transcri ptiona

| evel, as in the first 5 d, a "polynucleotide that
can hybrldlze under stringe 3 conditions to a Lnxla
gene transcript” is used. The aforenenti oned nmarker
pol ynucl eoti de probes of the present invention can be

“an exp;ﬂés% s llitbsy Iﬁgionmszélaom@m anBcadéieeséd Lnxl a gene

(http /ARG vt . Sl wark R?c?sg%{ﬁ}r%%?rkevﬁﬁ@ PEStidde (105 1. Mol. Biol.

249: 9pgxlgyp)ept| de conprising an amno acid 20 sequence of
| a or ﬁartial s _used

881 1 -tﬁe s %e th %r]%ged W ¢ used.to produce
STEREFIGH Seeighef e Eent B g ?ﬂ&fﬂbPe% dop
desired ﬁM@ﬁéptﬂlﬁs/pmﬁelbﬁrmwﬁﬂnaﬂidphmmwglt inbmdy-spéaifi¢ masnawey all

t hod ze Lnxl a expression |
aevetogphael By el el fer Sg) ey tl R abibhicer Becisically
expressed 1fn&?(o@ﬂﬂmmt§d neEbny ﬁoﬁ@pra]&tmdlygaﬂy sage ohdsvelophent, it can also be

f DAT,. ' i ' ;
used (YR TRt o PR S ORREI il BT, Shecifipaly vector s
first prepardd @t whicRal rgportdr getd whish chmbe detactad isdotrodwgd nRitashe regulation
of the gxeﬁrescs Oh reg%gdal% ﬁleq?mf o pée%n a?fal s}igﬁa‘gﬂs ggﬁs' Q? ‘Erangf(%ned VVlth this vector.

gene ex ession ranscrip
Then, Strsh stmsta;amjxslcenltaﬁdé withchesoATlls atul indudtion, of werioster g%m: expression by

this te%%ﬁéﬁtg{cé Eﬁ\é@eéﬁp ARVH%?M&&Q{EH%&% éﬂ&t&fr?&:ﬁ@ﬂ d%%cteﬁli}ne test

a nucl eot
submamanpmeMgdmaHMMunmadnﬁﬁmﬁmmmnpﬁﬂmpmnnmmaﬁnqnwnand 41) :
30 (2) DNAs or RNAs conprising a nucl eotide sequence
conpl enmentary to a nucl eotide sequence encoding the
<memem§1H£;Pl@t@eﬂiuence of SEQ 1D NO 40 or 42 and which

QT%ES %@ﬁﬁ%ﬁﬂﬁ %cld%suﬁﬁlﬁ %3&30 H5BF a8 pro@élﬁshentcoded by

conpri si ng nuc tide se uence

homqupgg. gemspbr | TmSzc@n@m@regxonulwéw the| rlwnepéﬂ@m@:o ap¢h the DNA region
encodlﬂg Qﬁeel%ﬂl&ﬁioﬁfaﬁi‘i% REGedOthe SEEEIBoRY Bk RmébHondah foli§a DNA-

DAT- bi ndi.ng anti bodies are used_to detect

bmdmadmn@@h‘éﬂbﬁ@phwréﬁlebw Coermagionrand drindsite spgeiffusieotide sequences

by entéthl ﬁb BeH R Beditleh PRAWRS:1GAIPH tBE DN DAEIN8Shd: x?:'n Flucts are thus
specific to any one a DAT pol ypep

though{ea fang B ATy PR faﬁﬂfﬁ&ﬁ@iﬁéﬁvﬂa & BBV ol éraaﬂm&%’ﬁ gf other

genes. 20D E tHRHIBE TARD Q:Ee Mmmoﬁlaﬁﬁﬂle%teﬂ éﬁﬁhchh‘@ﬁﬁﬁlai fthe Zinc finger, consisting
substltut n, tion ofé&ne or f
s

of 60 apming pgid TeFifyES inEhlF aa%fé@s B RIS P{»‘gemn@afé‘%{l%% conserved.

Unl1ké @e M firfidr, andAdinding abisity( 18k ndt BednyReRtddded the BVIEbinain is
1&

thouet Gt Bk i B o Pt oG o 1 LI 4 SOt suppres
the furlchigh oﬁﬂié HdaicodbmARY infiAslcaller Bifdidg adthithehcabaitimadm Further, it
is thought that when an activator protein binds to the LIM domain, the homeodomain shows
DNA-binding activity.

Since the Lmx1a gene is a homeobox gene having a LIM domain, it is thought to

regulate the transcription of other genes by binding to activator proteins in vivo. Therefore,

proteins that bind to Lmx1a may be used to regulate i vivo, ex vivo and in vitro differentiation,

‘maturation and/or function of dopaminergic neurons. To identify Lmx1a binding proteins,

Lmx]a is first contacted with a candidate protein, and the presence or absence of binding is

detected. In this step, Lmx1a can be immobilized onto a support. The candidate proteins are

“not especially restricted, and comprise, for example, gene library expression products, natural

substances derived from marine organisms, extracts of various cell types, known compounds and
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5 polynucl eoti des for detecting ADH2 gene expression
based on transcripts. Such polynucleotides for ADH2
detection, which can hybridize to an ADH2 nRNA,
conprise the following: (1)3DNAs or RNAs conprising a
nucl eoti de sequence conplenmentary to an ADH2 CcDNA
(SEQ I D NOs: 43 and 45); (2) DNAs or RNAs conprising a
nucl eoti de sequence conplenentary to a nucleotide
peptidea.qupdyrelesubriannds derivdddremplratsn bpdy Besye excatnmiGatjal @ulture

T
Mol. Bigé1%28t $@le1@ 6f9¢hc e Homavere whem yaswehing for pradeins et aotgpdiytinteract
with ]%%E‘%yﬁ gf&&ﬁs &ﬁﬁ%ﬁe%ﬁ@%(: REGeohd r cﬁﬁiﬂ?g)geufgéglyt sglected as

] ot her d, Al ndi ng ant| bodi es a Sed i
the cagdidatetpratems. gAke. eapgidatesroisingtmayhie labelpd fartehssrafibinding detection.
| evel . ADH2- bi ndi ng anti bodi es conprise antibodies
.specific to_any one of: (1) an ADH2 pol ypepti de (SEQ
<mMHWEP%E§Lm%AaEW@e$@¥F’(2) a 15 pol ypeptide conprising an

aMTROpREGH iBRAMG eSedlbd haPL AR £1d ABrestddSEGbpRHinergic neurons at all
of one_or nobre amno acids

sybst1tution, or ditio . ]
stages; Q) diffrrentiatin, %@P@rﬁg‘a@%& QOWJQ%WM%%@F glls(tspedls after
cell cyicld B A RBE,49dx 1a wis oBdid@eR e ¥PRRbIVER i #39Ed  rerentiation,
st six amno acid residues fromth

mam%&mr A i %E?f] lo? %pa&pmfrg)c_ NENEONgas d| pprsgge,éggg;@,ces that in%ibit the
expressrolagmh% D@x@ﬁ dre r%?%dl?_ﬂfz@ﬂ ?‘ﬁ EdntRA Y ﬁe(]g,%tv;a?, &d in \Wa

. _Selecte . S actin e group of cells in i.C
dlﬁ“efeﬂﬁfr‘ﬂ@% TRt ioR ‘i}@’i‘é’%éi)?ﬁ?%g@%ﬁﬂ%%mdet]fé‘é{@lfs of substances
capablerod inHibiging Eentexptessioh ifchide atfis@iie hixbid 2gRB ST 8§ $h@double-

R B A BB S g s

antisetseauskiteacidspEbozymes andulbabRsit@Aded/MEAscond ;J ct ed hat t he

S A AT B E0B RSf 3 o
inhibiti@ysf tramsafdiondeitieddn da tipleb iﬁcl)rﬁfatisnl,\cl\(hh) h‘?]ﬁheﬂptii’(ﬁl suppression through

. duct ' ' [ [ a, gene
o A Do S Pt A e,
transcyiptemenbibitim thiveeh bebrid foRAEtiamdithRMOMArigEe smiesir & spliing
' AL ternati vel .0Up 0 .

L T ARG TN T M-
hybriddpungtionfat sidds| of spliczosdrne foribafiom (d) ouppARkBan gEmMBNA migration to the

' : : P ectldon. or .
eytopl P GRS ART0 BrliOh L BRNE (1 ing SEhEEL A Bhugh yrid
formatzomoat @ caheing SitpemppnAtadditivelsits, (8xsuppesssioh iof trankldtion initiation
oSSR, I A IS SR, 0 O
supprepsig. hiroughrhybrid fematipn eBribesetehindinggitds, (1 Omamp_ljr@ssiﬁnl of peptide
chain dTonEatioR Rfoddh BRI E A1 al?hllﬁ@ﬁl%ﬁdﬁé RESSRER polysome binding sites,

f)os mtotic precursor cells. ] _ ) o _
and (11) suppression of gene expression through hybrid formation at sites of nucleic acid/protein
interaction (Hirashima and Inoue, “New Biochemistry Experiment Course 2, Nucleic Acids IV,
Gene Replication and Expression”, Japanese Biochemical Society edit., Tokyo Kagaku Dozin
Publishing, pp. 319-347 (1993)).

The Lmx1a antisense nucleic acids of the present invention may be nucleic acids that
inhibit gene expression by any of the mechanisms described in (1) to (11) above. Namely, they
may contain an antisense sequence not only to a sequence of a coding region, but also to a
sequence of a non-coding region of a target gene whose expression is to be inhibited. A DNA

that encodes an antisense nucleic acid can be used by linking it to a suitable regulatory sequence
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Therefore, the expression of these genes can be used
to distinguish progenitor cells after cell «cycle
exit. On the other hand, the Lnxla gene is also
expressed in proliferating pyogenitor 35 cells before
cell cycle exit. Thus, proliterating progenitor cells
before cell cycle exit can be detected or selected
from anong dopam nergi ¢ neuron progenitor cells by
that altteteiet éxpgessibns elThe itizgns2 Auckeid aI;ch)dmrIRﬁ segtiyo bexbmphaitly

| complgﬁ‘glgf?’%ﬁ ‘f"%%‘?gtrlﬁ%%ﬁ ?erlj'rﬁéﬂllhﬂ% 8‘3%‘?’1 @%ﬁ%‘%’ﬁt ds long as they can

effectivalyantibd mxpnassmiedﬂﬁ:bim gege.or Sud| aau*sanﬂ@nmtrb@a atidehayeca chain length of
' | t t
at leasg 2? |rD§ %E) g{og% g)p%f%%f)lg]&t%'grb% ok%ﬁlé"r' S 'dl}g(%lre %fle’}%gp r%%nl t%:l]ore and are

cIe &X
normagly epthin $00®Bby, qo):efcnahlyaﬁiﬂiun Goao bp,l apdingdre prafdeblyh;athm AB00 bp. Itis

o prefer%mp Eﬂag .L}EC% aﬂﬂg%zﬁe ﬁltld’lél ? sﬁagg gﬁ ideﬁﬁ%totf@O% (:!rrﬂ'f&reaalﬂieﬂ&e

ranscri ent

prefer@ldrrﬁﬁ?/us@rngomowahthmoglpdemum m:hpn@@ ertarpetrgene trlamcnpamiproduct
These Qaﬂ‘aiseﬁ%]ﬁ@c‘féié chd@czﬂl%eyl{r%ﬁbg&f%cogﬁné 3ahe Py&hhéyoﬁﬁénalt’@g%{hod (Stein

con ranscr e or
(1988)918\4@9103%11@&%16 33hP-L2Akoxjibe lluﬂie,dtsm tbc pegyenste infexinption of the Lmx1a
gene. Nurrl, Enl, Ptx3, and TH, or 10 contacting an. anti body
t hat blnds to a translation product of these genes
wi HHbezyerd”|isip aenesigrpimerelyong ia ¢aitlysts eitheniRY A gomponent, and

ribozyﬁi%@ ﬁfe"ﬁrﬂé‘dl? bhshfed B RIRIMYZRES ?ﬁ:{ éngaél hyREE0 nﬂarge ribozymes

he present 1 nventlon tectring

cleavesﬂé? phasphgic-gepabands p§a suclpisaeignand @%@éﬁw@@n’d@w lgaYg/a 5-phosphoric
acid ath FUARBHI @fcﬁ@ aP PRI §ifks. CE!a.tlgé p8ERE& AOHrdk! SlassEd into (1)

cycl e exit nprises the steps. of. 15 (a) .contacting

group éﬁlﬁﬁﬁtﬁlﬁf&awhlﬁa@mm %@W%M@%@ﬁ%ﬂﬁ%@@é@m@m at 5’

splice SifesL (P lorAupde HRroW KA vASER Pérdrm SRIRESsdPOdR 1@fdgaf’e£c¥10ns via a lariat
CONDF. | S|%I§ dopami ner gj ¢ neuy on r ggeni t or CeI

structrgy pnd 3 B ACREPADGES Ohrkqnwsicassd’ P dsave PECRES! Gﬂ&éﬁ at their 5’
side W&hydﬂb%%[ﬂre&ﬁi&ﬂbt | RN®nicsst Ssnhdl Piisezk ek a&fcoﬁﬁﬁraﬁ'irel 'Eﬁ{aﬁ structural

units (PR Pt ey RO Moo - rec ovRy o8 2k pisblphosphori

acids. t Sadallld EOinalulde &Bﬁé}@ﬁm &, Haheikdadalpd ABSA NS (B Sizumi ef al.

asssy i Frfans! %@3%5&%&%‘%2@@% 9BE kN e 323: 349

Klkuclﬁlahd {Saguhdl (1992 PNdcleietAvidisR e 19 a3¢ dK dtnekil 9ﬂlZI)CHenﬁstggeﬁlﬁi Biology

] ession is detected in ste a) hased o
50: 115 SERF BB 41 s APt P SURIBze q oy pygification methods are
knownaf 5bﬁamiplqﬂﬁﬂlmeﬂmﬂh9§6 ﬁb(bzy&&:ls eledt ks gpike Gﬁwﬂbﬂfe ieldoside
sequence 'Ul&g IJ’[En(or iy Q\g D'AéTtalogret RI; z-{] can be crg%et{]‘t?y &es1gmng the substrate binding
portion of a ribozyme to be complementary to an RNA sequence near the target site (Koizumi ef

al. (1988) FEBS Lett. 228: 225; M. Koizumi and E. Ohtsuka (1990) Protein, Nucleic Acid and

Enzyme 35: 2191; Koizumi ef af. (1989) Nucleic Acids Res. 17: 7059). Hairpin-type

ribozymes can also be designed and produced using known methods (Kikuchi and Sasaki (1992)
Nucleic Acids Res. 19: 6751; Kikuchi (1992) Chemistry and Biology 30: 112).

The antisense nucleic acids and ribozymes of the present invention can also be used in
viral vectors derived from retroviruses, adenoviruses, adeno-associated viruses, and such, or non-
viral vectors that use liposomes, or naked DNAs, to control gene expression in cells using ex
vivo or in vivo gene therapy.

In 1998, a phenomenon was observed in nematodes in which RNAs interfered with each
other, causing them to lose function (RNA interference) (Fire ef al. (1998) Nature 391: 806-11).
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materials for detecting Lnxla gene expression are the
sanme as those of the aforenentioned 25 "nethod for
sel ecting progenitor cells using Lhnx 1 a and DAT or
such”". In step (b), the exprgssion of one or nore
genes selected fromthe group consisting of Lnxlb,
Nurrl, Enl, Ptx3, and TH is anal yzed based on
transcripts or translation products to distinguish

RNA pnafereicetis & phereaichsn in wiilch RN A owith iingieicleotide sequence are

dopraligE R ifiBl o le-Pr RN s Prodbied B Rl c i ient escarch
suggesls Iﬂ;ariRNmsxlagdmg ﬁgafbn‘mra stiel as:RNﬁgn‘feie:ﬁggnbe %ﬁ(r:ceﬂular mechanisms for

climirffE A5 ER AR g AR B6 s erlsRY B SRR viroses. pag other
parasﬁemxl At pRists, doudlccsirgadeds HNtﬁtse(small indevifergrg RO\ s;BNAN Ag) are used as

tools é’r\lgﬁrgag%g@rﬁ:@é %%)é%s{&%%hag.{nie%gls %gﬁeg?%{:@})?t%?% ﬁ%@tﬂ{g antd(i)reVenting
dﬁemﬁ&ﬁguﬁmgﬁﬁﬂ%Angm@mnm$ﬂnmkpdsﬁemqﬁgnceﬂmbnn%eﬁhﬁka$memdng
studleae nEg%rg g}el 1?0 @é%&ﬁ%q%?atgygg d;tge gfr@%%ﬁe ?ge's%lt invention, provided
that thew g:dnlelt thedrapScripgiguefi tenxda nLRNAb @&mma}ly;dlm siBNeh (289 a combination
ofa s%]?]a%g it P arfi B Thhifldo QfarBe RN h ¢ eﬂlﬂ%ﬁééﬁn&ﬂﬂly have a

ridize under stringe F Condi THONS 10

) nucleotublleitﬁth fremsa dpastice tothe SBQE nDmikey of rwicksptidesias trgtaygeemRNA.

These@ﬁh@{ﬁlg %ﬂ%(%%}g[l))@ gﬂ%@s%ﬂﬁ%ﬁgésol%ng rpééi}%&bg{j?@%l 5t b Hore preferably

ng “ant | I'es
20 to Pnnydleptidendi ng anti bodi es conprise antibodies that are

Sp ¢
KﬁN&&h alzetgﬁagg géﬁ?ﬂ@u&? tS) moggeey sm ?&%gglg ﬁgﬁa%% sﬁﬁﬁess Lmxla

expresa"mnn o Faeexpmple Aengpding 1 fa@pélﬁusbﬁnd esRINA qbﬁms that compose an
SIRNS E5d dediohOdandthed ﬁﬂ:bffﬂo?ﬁe@ fnt@ﬁk? eﬂfreﬁ%eve@i& RQ QAL transformed

in the 5 am no acid sequence of Lnx| b pol’ypepti de
with t]eesg@rqsgomctog and e Acgpbe g){prgsqgé IWB@{?FHW@ the form of a double-

strandbd REFERth %Qﬁ}}bin%tﬂﬂgm?é |]§Q%§ﬁjd gk e%rp%c&ﬁk Ehat @&itﬂﬂ@ﬁsly produce
fromthe peptide of (1) or Pol ynucl eot i de

siRNAs Ryt trangfecd @11 e alger haen degipaedfer %@alea tPe@fly @ﬁIREN Vector, and

RNAxﬂ{HaM ST IRdeS Wct& BEFBioB@iendélb'CTént%W)e' expressi on
h .pol ym cl eoti des for

at t script
NuFig ouc iﬁ‘@f@%ﬁﬂmﬁﬂ yﬂﬁeﬁ&%% devignedHRaRsComRer program such
asthammded@tmh%rﬁlﬂbh%ﬂ% (1) DNAs or RNAs 10 conpri sing

/? nucl ot [ de Hﬁ%m‘%ﬁntlar Y)or I\}usr?gl DI\AAﬁBmcuonal
s1RNAQ;far@all(91 ebrﬁﬁktdikﬁhﬁﬁﬁﬂﬂﬂe end eabeusea (fak ¥x4ropls, BD®eRLOGRNAI
g %@B encgfl? g%ht he am no acid sequence of SEQ ID
yste oﬁwﬂﬁﬁs @Ri-ch is a degenerate sequence of
Nuall rigeme deaassntritd (3eibDNAInaipdiiAg beeeleteate.ng of a

nucl eoti de sequence that can hybridize under
stringent conditions to anNurrl cDNA (SEQ I D NGs: 23

Examplad 25). When

Hereinbelow, the present invention will be specifically described using Examples, but it

is not to be construed as being limited thereto.

[Example 1] Isolation and Sequence Analysis of a Gene Specific to Dopaminergic Neuron

~ Progenitor Cells

To isolate a gene specific to dopaminergic neuron progenitor cells, the midbrain ventral
region of E12.5 mice was cut into two regions in the dorsoventral direction, and genes

specifically expressed in the most ventral region containing dopaminergic neurons were
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15 detecting Nurrl gene expression at the
translational level, Nurrl -binding antibodies are
used. Nurrl-binding antibodi es conprise antibodies
that are specific to anyone of. (1) a Nurrl

pol ypeptide (SEQ ID NGs: 24 and 26); (2) a polypeptide
consisting of an am no acid sequence wth a deletion,
insertion, substitution, or addition of one or nore

- identified bothesitbisaciinn (NeRaA) methadi d Ons efjtherisdatofl cBNMufragments was a
' ﬁagm@tﬁle}ﬂg@cﬂﬁé gﬁlxé SEQ L zb%:odgs n_pl?rogem ggn&?r?ﬁmeé% %,Iﬁ (%?Héaflﬁ %d a

pol ypept ragnen
homeogpindin.esi dues from t he polypept|de of (1) or (2).

Pol ymi cl eoti des that can detect Enl nRNA are used as

detectlo ol ynucl eotides for detecting "Enl gene"

1 exiiride &t the transcriptional |evel. Such

1 po for Enl detection can hybridize to
1. Eﬁ%%@%%gﬁgk%gco rise the following: (1) DNAs or RNAs

cohu @ilprlgafhganmJ@c»tei@s e wwgeled tecach othes mad tpasppradet 100 pM:
(ad2: eﬁnsﬁéﬁz&% 4435 d%%@%ﬁ 2% bR +hdIA ﬁp% é&r13s+ad13A)

consi st | ng o a nuc eot | de ‘'sequence coO

toadg nepgcissrqagectacatrgiiengt SEAEBNGY )t he ani no aci d
s%wggn§§¥@§ toaetd JH) ﬁfQN@; 8yor 30 and which is a

enera Cguence of ene code; and (3) DNAs or

E
ScgReataticioigeegacietag &$E@tigd‘é0 sBquence that can

h%gghdmgg‘%#aggggggngmggng conditions to an Enl cDNA
a Wen detecting Enl gene

xaggés@g%g%etc{tﬁgtaag‘@@(%ﬁlm Or&vel , Enl -binding

anid4ao g e8ctedcg IDBND- ki ndi ng 30 ant i bodi es
ies that are s eC|f|c to anyone of.

co glse anti bo
ﬂ;@ ﬁ%&?ﬁt%g%@&a@éﬂ@éﬁéq ) 28 and 30); (2) a
pQﬁﬂR@ﬂﬁgﬁﬁm@@ﬂgE§}Hﬁg{ﬁ% an ami no aci d sequence wth
ﬁg‘f tion i nsertion, @%utlo or addition of
: gegaleaacticsgeigioaises Qﬁlﬁ aci d sequence of
arad1 58] acpelcysaapi (980 [IBEQ:110).NCs: 28 and 30); or (3) a
pol ypepti de fragnent conprising at |east six amno

acid residues fromthe pol ypeptide of (1) or (2). 35
1-2. P@E&hushﬁmkudes that can detect Ptx3nRNAs are used as

e Y SR 6 B S s Pbsigs fapds SEC),and

d1v1de¢)mlt(ytw¢$eemmsdﬂshé dxrrsﬂenﬂalzﬁredﬁblﬁct’f(ﬂﬂ RGN v idpbetitusing an

Reas MR RED, BTGttt BOnANvE btisbizrb e g DA Synthesi

Kit (Takaralpt xﬁﬂa%@es@ﬁ&@ﬂb[i’eﬁtﬂsﬂorﬁénzgmd R33), ad2 @@&; aﬂ?léﬁs @d2S was used as
e iR SAIFLIH A4 ITEHE, RSB ERRAln vee:

5-minugeigpoebation af 7BEQ1IS Peddon ijclerr 0f334) @mhdmlat 840, S0aeconds at 65°C and

o mFRELEAEE AEAANGE -l FRARRR L2, Ao P

was carried out using a reactlon solutlon containing the following components.
| 10x ExTaq 5pl
25mMdANTP 4l

ExTaq 0.25 pl
100 pM primer 0.5 pl
cDNA 2 ul

Distilled water 38.25 pl

1-3. Driver production




10

15

20

25

30

35

hybri di ze under stringent conditions to a Ptx3 cDNA

(SEQ I D NGs: 31 and 33). Wen detecting ADH2 gene
expression at the translational |evel, Ptx3-binding

anti bodi es are used. Ptx3 -}jinding antibodies

conprise anti bodies that are specific to anyone of:

(1) a Ptx3 polypeptide (SEQ ID NOs: 32 and 34); (2) a

pol ypeptide consisting of an am no acid sequence 10

W THe @i28edngdlified.cDON @/t ii@ther atbEfied by fi0OPCRIcyaldeli t Thoconditions

one or nore amno acids in the am.no acid
for m@ilﬂaawrsdwﬂvéﬁwa ﬁgésefivts’ RIS 58 FCHof cyelgs of 4) Seconds at
94°C, 30 Qéﬂoﬁﬂﬁﬁﬂﬂ.‘iﬂe anld @@‘Hﬁﬁﬁute§£th2PC§mfdﬂiﬂly|a&%tmﬁ‘mn@ iagibadon at 72°C.

res s fro 0 2) .. .
The 3§ yscRetie ek freatosh PGRISRI oo asft. 8] faged with Real.
3 ug vﬁ@h@@ifo@ﬁa@doméfﬁbtrhdﬁm.for det ecti ng TH gene"
expression at the transcriptional |evel. Such
pol ynucl eotides for TH 15 detection can hybridi ze to

1-4. TI—'l“elsrtENﬁﬂ)daﬁtabrcon'prlse the follow ng: (1) DNAs or

T(Ifﬁ%:e[ﬂqu (Q%E%ﬁie% %A ‘%8% @g#ﬁlﬁcw P%(zﬁ%yél%{\mfh Gnditions

for ampbfiedtoniwaye:ahcubatio h@;lPC(fer Bmmanms fiverpdaetimndtyates of 30 asconds at

o4, Y SLBEH A SLUENGF migEPY - IR CALR S5 S ORARDGG: o o
The cI¥ urersqarifief uJikg g@almddBCRaﬂmﬁ@&}oWngem digested with Rsal.
ad3 w%%&é&ﬂo é)f)ftﬂe %gﬂc(gg%ﬁ%e -Igquence that can hybridize

nder ions to a TH cDNA (SEQ ID
NGs: 35 and 37) When detecting TH gene expression at

1-5. tr}ﬁrgﬂ@ﬁ_ﬁ'o@s{éﬁ?{l devel, THbinding antibodies are

ant i bodi es rise antibodies that
arkbedpdei fmadcirtvcr pragened infectiony 123 M bélappepringeniggtothanol

prempfta@e(i\%d i cﬁ%glvea%q i eg% IQEERl %%%Pt | AR GOAR ﬁﬁﬂLﬁ@m@ﬁb&hon at

m no ac etion, 1nsertion,

uen
98°C, é ubgf 1% HCRdwﬂ"equ% ¥aCl wes addedne Adier pptberdfiierrinats iggubation at

98°C, ﬂfétééﬂ@r aﬁ@dﬁ@e@&ér@h?ﬁﬂ&i% di::ff’c%?rﬂ‘és Korpol ypepti de (SEQ
. 36 and pepti1 de fragnent

coWﬁh ﬁéﬁ@s the pn%ith%hxbn NA e el e by fengirelenef DNA
(mcubﬁﬁhlyeﬁ epic ?@r e Iﬁ&]llte@'r théflen rgctlbﬁ €98cd'Bf jWec&ﬁﬁea% 94410 seconds

,can be used in ste b) sel ect 1 on_usi ng Nurrl,
at 65°( And £ mimsitestal 7Ag & VK sths pepifisd PBNAEWﬁ @géﬁt%wgh Mung Bean

Nucleatsa @F&afa')“éﬁ& GeR&BusSR q%fe:kq:lmeéuhﬂm%%el Yrheaf # S¥as amplified
cycl e eX|t thus enabl i ng detection and sel tion

by 13 WRI?Y%JG% Bheconiitians kugplRERIQVEE: ingebaten et Cofor two minutes;

13 reaﬁﬁh'c%cl‘@@ﬁpﬂ@se%ﬁﬂdsaéﬂ%”c CR decila€6$9C ind i HBREdsAPRLPC; and a
above, utractmgagroup of cells in which

ﬁnﬂ-“’é@(ﬁ?’é@%i‘%‘?ﬁ@fm&? /&b, Nurrl, Enl, Ptx3, or TH gene
was detected froma group of ceIIs in which Lnxla gene
expressi on was detected, proliferating progenitor
éﬁ) aﬁ@lﬂne cell cycle exit can be selectively

1 pul of 2x PCR buffer was added to 8 ng of the cDNA amplified in the first round of
subtraction. After incubating at 98°C for five minutes, 2 pl of 1x PCR buiffer + 1 M NaCl was
added. After another five minutes of incubation at 98°C, the cDNA was hybridized at 68°C for
16 hours.

‘The hybridized cDNA was digested with Rsal and then purified using a Qiaquick PCR
Purification Kit. This was then amplified by eleven PCR cycles using ad3S as the primer
(incubation at 94°C for two minutes; then eleven reaction cycles of 30 seconds at 94°C, 30
seconds at 65°C and two minutes at 72°C; and finally a two-minute incubation at 72°C). The
PCR product was then digested with Rsal and ad4 was then added. '
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exit.  dapdbrisd tgpsqrptign rqxtmas ¢ owinda

detected or selected fromanong the progenitor cells.
35 The steps above were explained in the order of (a)
detection of Lnxla gene expression and (b) detection
of expression of marker genﬁg;such as Lnmx1b; however,
the present nethods 30 are not restricted to this
order. Detection of Lnxla gene expression and
detection of the expression of marker genes such as
Lnxlb nay be perforned si mul t aneously using different
S an h. Al ternatively, detection of Lnxla gene
1-7. ?@g %ﬂ& BPEACHhr ned after detecting the °
eXlU 65 6f 1he cDN ARkEich géhess adiel iaSedtionl 166 aldeetd?eismsed as the tester

e R e e

" aboveavmperibheed)r Gignllgf adsoedd alded torfhie cHNA lewigeR sil digestion.

mar ker genes such as Lnxl b was not detect ed.
"Proliferating dopaninergic neuron progenitor cells
1-8. bémméRemMoﬁ&mhmﬂmﬁt dopamrmrgicrmuron

%ggngﬁéjregc P@F‘Jneu?@iﬁ adS ggln e §%pg‘?[a @5“% ;{EB\%Q& §s the tester

and msetl adthettic kiylvénﬂftlhkabcarddl irhe bam¢ hﬂ)tlam@me&duwas wsbd ghsection 1-5

avove S5 56 13:25h o3 BL4ARL e EON g s

step of detectlng t he expression of the DAT gene
g a ch are marker(s) that detect the
1-9. agﬁégﬁk (%Eﬂgﬁa%@be differentiated into mature -

d @mﬁ‘@ﬁgwmwmlss ad Powaeaddeg|lie Sedtior 1a8 gleave was used as the tester
and mseéa %ﬁ&%@ Q{&% Jri$hpale! e;ﬁ gmawb% a&e&m&tdse@ ﬁplsecnon 1-5

, Or suc

O am ne C neurons and
above pvae @erfomd cdbe mhﬁe@ el ‘e@s clnesdt into chmﬁ aeater gpytrpeen) and its
nuclecfide gch eﬁcé"@é&cﬂl gﬁhg HeSLB143 b Qedéal e o?ﬁﬁ@rh e DAT

expressi on as a the expres

gene or ADH2 gene i s exam ned using their respective
[Ex RN ysRlorFilla Cells in which the

res I on of the DAT _gene or. ADH2 gene was detected

L. at @ ¢ndirpchnexpapssionat drd@ ip dopypineEicarp usesnepgssion analyses of
LMIQWWWIC fc@ﬁl% hy@PxbDi8e PHIIRRRNENGDy #1085 Bldz&fon were

cells in I ch expresSsion of the D ene g
cmnede@ﬂfzcgéwg tQuhs fﬁEW’é’éﬂ’é@P'é‘ﬂ Nyrrf gpd ﬁ@rarem%k%&’ pRsrexpression is

knowiSiS M8 adicen f(?rQh@ﬁrsEfﬁﬁn'é@ﬁ dspaﬁﬁﬁ BUCRuASH ;bfegérbtor calld dftek Bell cycle
whi ch expressjan mar k genes EECh as é was
ckpresped at an extremely low level at

the stag@ﬁf PiioliQirkten o}irBENi P EEl R ebdtﬁts%ﬂﬁre@ﬁbﬁ Sta#ttoREehketib@ high level after
pressi on of marker genes such as Lnxl b was not

CQHCYB Etted can be identified as proliferating
PIIage B 1207 metdd dintigdsokere eRirhoted, dxed ex 4% PFRIEBEE) bws: for two

s, RS GBS0 B8 SRR LR IS, scins
of 12 |iRthitkesdks weteqdepRed 4ifl Mted @FSn®bn a slide glass, the sections were fixed again
in 4% PFA at room temperature for 30 minutes. After washing with PBS, hybridization was
carried out at 68°C for 40 hours (1 pg/ml DIG-labeled RNA probe, 50% formamide, 5x SSC, 1%
SDS, 50 pg/ml yeast RNA, 50 pg/ml Heparin). The sections were then washed at 68°C (50%
formamide, 5x SSC, 1% SDS) and treated with RNase (0.05 pg/ml RNase) at room temperature
for five minutes. After washing with 0.2x SSC at 68°C and washing with 1x TBST at room
temperature, blocking Wae carried out (Blocking reagent: Roche). The sections were then
reacted overnight at 4°C with alkaline phosphatase-labeled anti-DIG antibody (DAKO), washed
(1x TBST, 2 mM Levamisole), and color developed using NBT/BCIP (DAKO) as the substrate.
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25 detection shown herein, and the order of the
detection steps can be suitably determ ned. Also, the
condi tions for designing probes and prinmers, the
stringency conditions, and the definition of
hybri di zati on used in the nethods of the present
invention for detecting or selecting dopam nergic
neurons or progenitor cells thereof are the sane as

t Exsesiint dnaRySestitinSi6 Mybs@idatidnaevdal thitahes] a&ﬂ% expressed in the

mers. for. detecti.n expressj.on,
most Y%EFFJ&&%IOMif thegi a%gue@}bhf@gﬁﬂe% @%ds Npgd, 4%%@1%? stage,
whichadiregpaies, thepeticlsiiopatherdic hbi@onatysinat (RiRe2).

present invention for detecting or selecting
dopam nergi ¢ neurons or progenitor cells thereof are
2.t hIGe)&aDiaxB@plfo&ﬁn éi}&essﬁimt\ivad.dmﬁimdi aiid Dol espatefciitibedies.

ru 0SS5t v RS, o BV SR el ncon

. progenitod geliy dfter céibbjfcﬂse &tie WGEISOASndEEtHdI oad iebmatker bshose expression is

an L a. mar.ker 35 nucl eotide pr an .

induc 1Pt A 1Bk i BSmalirtreis Aeorty el Ro iRt G fefly @ grit

nelifdeehe puil-Lmuta palycldaal aptibbdien . aoff (VDO UGS stodm)nsere dime transformed
wits BRSBTS LR S AR 28 Flo 307 of
Lmldeemfase_ dptiesickpresdian wed mdtceddiniPd € maitthaadigest satessary for
AR AL, R o L AR B L v
uﬂkck&aﬂmhmﬁbmhﬂnwﬂﬁmbumuﬂﬁhgnﬁﬁngemmbpaﬁmmwmgnﬁmhamammmgheGSTL

b Lix| k

Linx1SGH A HEAEANS FodBhntRIRAE o, OO i th o mar ke

pdf \nmionsst énaterypy whte estracied, |ﬂ:x@dyn 5?@&/338( » a6 forbwe hours,

t hQgo f I
excha.r%%ﬁ %fiths@ )ﬁgﬁcgtgsegﬁﬁﬁp ERQ- ?g%ﬁﬁ%ag%é’ggd%s ebeF lb Sections of 12
um thiekness fvere miesArech ngeé b nghd@glam zmért@md ahmmoﬁmmmﬂum rfor 30 minutes,
: th

then ifHIOGERbEAY Wil ST P THEE bICRingTBHIR, £ue) Bs HEIHHAAM room
tempergfuse fPrASmingtes.myinery eptbasties\were reacted|at rupy BmpPEFtUBATT one hour,
and fufthd @Q’ﬁ% at@tﬁ'@' 0¥ pi aﬁuﬂ?{wlftﬁro ‘}I@%Bé&&’ eh2pd( 961 e

or anti body agai nst that ecte ene W th an’Lnx
tempergfrg &t 15anipsiey miae perdeined thice Simes. | Nrka sarplpHvese, re@qﬁ@l with

ﬂuoreé‘éhﬂtslalpe%@:féﬁoﬁa}ﬁ &dtibogick At AR IHpRAHEE iUk MBur, washed in the same
rogenitor. cell’s that have eX|ted the cell ¢y ¢le and

way, ﬂ?teﬁd% hed with ﬁ&ﬁé) ﬁbﬁoomfémpﬁmﬁs forden prgHess ﬁ%@m edderls .

Al A1 RaUTE \eRb¥ssiBlY pa B8 tAHose deREiEd bg A s@PRP rﬂiliwlon were
its_marker Sok%nucleﬁglde robe or. anti ody with t

observed {liigs. 3gnd & sdut plge thedemx i prpteins were revealed to be

expresSddtih BRAN12.5 hedishins l’)i‘)@lBIéEStalﬁBE @Gihi M¢ ahdEnl confirmed co-expression of

det ect / sel I t hi bet
Lmx1 o egqﬁlet?)gq g]gé%: Ieg%&g ¢ i @,pg I%@I[ﬁg%lﬁlg?'egllgns wee}e\gfso revealed to be

completely identical in the dorsoventral direction (Figs. 3 and 4). In contrast with TH and Enl,
Lmx1a expression was also detected in the ventricular side. This region (Ventricular Zone
(VZ)) comprises proliferating progenitor cells that will eventually differentiate into dopamine

neurons.

3. Therefore, to confirm that Lmx1a is expressed in proliferating progenitor cells,
bromodeoxyuridine (BrdU) incorporation and L.mx1a expression in E12.5 mouse midbrain were
detected by immunostaining.

BrdU (Sigma) was injected (10 mg/ml in 0.9% saline injected to give 50 ug/g body
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<Screening for Differentiation-inducing reagents for
dopam nergi ¢ neurons> Since Lnxla is a marker
specifically expressed in dopam nergic neurons froma
relatively early stage of devel opnent, it can also be
used to screen for reagents4that i nduce the 20
differentiation of dopam nergic neurons. Specifically,
t he abil i ty of a test substance to i nduce dopam nergic

 weighf) itb 2k Inga @L‘hgﬁ 613;[} SRR me%%{ﬂsrb%éorwxﬂrﬁ&g B2 5 mouse

anc sui tabl e u ar sanpl e

embryas)énd Sréld twas gndompdrated e SwsPNA. Ofpﬁérfélfaéﬁg celisne Ssplaans yrere

_ prepare@ XF{% n%:;l 8@{( g¥ LSRR RO R AR GHBRET MOmk 04 ?Miﬁ’d Wtk @irst

opam nergi c neuron differentjation-

detectoduitng thg aniéd gaxiagnthodys theg sexions WeRphEEkizah (< Biy, room
tempefaﬂ& *30 Ilnmﬁlték RERASHHON TR AR R& @N BE1,ZT°0Y30mitides), and BrdU

er a marKer pol ynucl eotide probe or an anti-Lnxla
was defentédesiye afti-Brdl prtdodsit i nvention. The cellul ar

S &HEE &1&%@&4@@5@@%&&%&{)&%&1 i€ Blahy Il ax 199981188 cells of the

nprising cells of the ventral m dbrain region or
VZIengIII(Elgtﬂat can be induced to differentiate into
dopam nergi ¢ neurons, such as ES cells with

pl uri pot ency. Known mnethods for |nduc
4. dilms}aennressionin 4pPaRnergI AU §if %‘fﬁ‘g r‘i’éft&f Fay flpe gramined.

- mel& Q;Efﬁéésﬁﬁ VR depdted ¥y BH nedRdd Y, amnséme,gemptehatam midbrain

known ES cells, bone I‘I‘OWI ersti
P¥

sectionarbdeioPl\ED TiFOrFaPIS dEEE] It (1% oL F( 3 e Sbgyognfnd the

dopantiRdi¥R rRukhi lﬁﬁkéﬂDAMas fddat a&)thé‘ﬂﬁrl&@ ﬂ&lﬁu(panmm%’ﬂ is a marker
Japanese national phase, publicati

rres [
Knowik Ol S PSR PR CIORBGHERP BB e A rreed B pffrhfon.
113068305 rekRaled 200 2.mxd 8 20%Press@t inmegidhahere D AR isoaptessed (Fig. 6).
(JP-A H11-509729), etc. Moreover, nethods for inducing
35 dopami nergic cells fromneural tissues that do not
5. NORwcmtoR] Rttiemitophehead,mslick ake spévificallyraxptessaddn dopaminergic

o f o S ARSI Rt AR O ) M

0 nCMhA@bnﬂlbﬂS can gedahedformaoieiistat ENPdfrpmmaneugregmns of the human

i G051 5 CREDH L3 88 BENGHRERBAT! aBE IR Rcutvn

to 10 @g} NtrgG toet0. Winghas tahempletel BCR vexsgreplossed oripe repstige Aestem below.
mﬁ?ﬂ%’}/ expr essi on B ducts, synthetic |ow nol ecul ar

ound 5 I7 raries, synt heti c peptide
| i bsaiMeBNTRNt | bodi ds u]subst ances rel eased by
baﬁt ria, cells (m cbrloR pl ant, or ani mal)
extt s, cell culture super nat ant s (mcrobial, plant,

or 1@njseprmerpur i fi ed.Dpleaghrtial Iy purified

poI ptides, marin rgani sms, extracts from pl ants,
%@?‘ and such, eiolﬁ
D1st111ed water 14.9 ul

The conditions for amplication were: a two-minute incubation at 94°C; 37 reaction
cycles of 30 seconds at 94°C, 30 seconds at 65°C and 30 seconds at 72°C; and a final two-
minute incubation at 72°C.

The primer sequences used were as follows:

Human Lmx1a: TGAAGAAAGTCTCTGCAAGTCAGCCC (SEQ ID NO: 11}/

CACCACCGTTTGTCTGAGCAGAGCTC (SEQ ID NO: 12).
The results revealed that in humans also, Lmx1a is expressed in the midbrain substantia

nigra region, where dopaminergic neurons are present (Fig. 7). Further, expression _similar to
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and random phage peptide display libraries. Test
substances screened by the present methods show the
ability to i nduce dopam nergic neuron differentiation.
Therefore, such substances cgn 10 becone candi date
therapeutic drugs for diseas caused by sone defect

i n dopam nergi c neurons, and can be consi dered
effective. Cell differentiation can be determn ned by

th W Dewh T bBeENRNSGSSibRY) sh@VA th¥hipBocdniiitls, 4k th
atOﬁH{EP a\?\h%%gs ﬁw%e no? confrg%lt eo’ISt he test fs%f tances © exprossion

was algp revealad fo/ks saingaingd igithe daPaRiRSALIE BRULERO

glg SEALAKE 6vE PLRRE ROt RE ctedbRsHbn bNEm& B4 hﬁdopmﬂmerglc neurons
addition to Lnxla exXpression

)
was cofppared eribalfiogher daparpEcigs %‘E%mﬁﬂ%i@ L p %‘gfeé%}fm of Lmxla
is malﬁlgﬁl%ﬂ\fﬁﬁﬂ e sﬂﬁgﬂaf Polifr @ $RORAitoOEelRY0 Cellsetiet &l @k:le exit and

quant i f y|n

* cven i Ao o P e ofiee he Fasresigintyas KB AR aéfng’P@ gpd it s

inducdde8t AR TirdQirA a Bt RER 5416 Bxit 8gUIha le@piesdiagbODADfand A H Bstarts only

b
after 155 SUGETRAMGIDTOR T ALK SRR CHT S PoRER S gy erating
progeﬁﬁ)tr abilid; 7blagert he exf:ﬂe@ditﬁﬂfwﬂhs &Etﬁﬂmeiy tow asd inereases ¢ha high level

in n and can be
after CEH QV?!@ g?%it Yy g S‘épgﬂ CEPTEREIG & ﬁfg‘&%&& ?ﬁm known markers
and L% PEhdIBRE aRkeuDeRtker EadweatinRdepaninbrgi musomsn, The
Institute of Medical Science, The University of Tokyo
ed., Shujunsha Publishing (1993) pp. 362 25 374). In
Industdi@Ngpilicabilite expression regul atory regi on of a gene

C aﬁ’ﬁg g}g&%’gg]g% %f %3%% E{“Peg_}% g gg %,%%%m%)&\lﬁ an@rgéfglc neurons from

the stdgéﬁéﬁprabfejatﬁlg@e gdflobeelseg naistafieotel t:ne:lese)ﬂt mdmvnm n @hllts On

| the oﬂgsr%a.&cgﬁﬁ%gén%sé%ﬁe 5?(?\%1'1 Sd%xll@%%m l’f‘eu?a{]ﬂlﬁfkefsgs’%ﬁh?ﬁuﬁl Enl, Pix3,

nor e
and THh@fﬂdemﬂfoo thefﬁragmmﬂaer dol] cgolemxit) andshe exmressionref DATynd ADH2

d
starts gxglmas ﬁ%glto ?.? %ﬁ%g{e )%%r%es z,l?rgér’,]l%%g{ reQﬁBﬁ bzﬁf‘also be detected in
prol1fd§remg3prpgemtoe‘¢elﬂs,l howavarsthe gxpressepdevalns g;g:mmai}@low and increases to a
e
high I%‘Qe F.écgr] c@:@ r(]:grlgl[% ﬁé{%tgg?ﬁéng E%r@gsi&f;babt?gijltsgiﬁéé‘%rg%ﬁ% gﬁt of known
markeirdrandimk lmmspmlﬁcaﬂefq:apree@dtm dmwaﬂgw nevEonsaé il diffeyengtation

- stages Hgmﬁillfggatﬁlégfoﬁiﬁjn%&lé g&#%ﬁéﬁi%ﬁi g:'eﬁ@to (RO Bfter cell cycle exit.

expr predicted using
Thus hbmada #reogsidéred so heypsatul mgrkmpﬂetectmg dopammerglc neurons (see Fig. 8).

(h /
Refémléi Vﬁl‘f;ﬂa{ﬂegégrés)ée@ﬁ&nge%ﬁg}gkﬁrg% g{eagglgﬁgésnﬁg?ﬂ:ﬂri]ﬁékers Therefore,

by usiPg thef qxpresylnp@g Lomla Huml]é,as &R andex oit Reeaines ppgiiblg to select cglls suitable
in terrggb e Pr‘ﬁ% ks MRStk k forntidRRSBIIRY fdrk89 &) transplantation therapy

ogra redicting the mnimumunit requ d
for netitpdegeneralive yh%ases such as Parkinson’s disease. Furthemgofer semcefmela 1sa

marker expressed at an earlier stage, it is expected to be especially effective when screening for
differentiation-inducing reagents for dopaminergic neurons. Such genes, widely expressed
throughout the differentiation stages from proliferating dopaminergic neuron progenitor cells
before cell cycle exit (progenitor cells at the initial stage of neuron formation) to mature cells,
are considered 1o be useful in revealing the various factors involved in the maturation process of
neurons, and the various factors involved in the expression of neuron function. Moreover,
elucidation of such factors is expected to greatly contribute to the therapy of neurodegenerative

diseases.
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33 an expression regulatory region are al so known and
can be used
(http://biosci.cbs.umm. edu./software/ prosean/ pronoters
can. htm Prestridge (1995) J3 Mol . Biol. 249:
923-932). The expression reéﬁon of the Lnxla gene
isolated in this way can be used to produce 5 desired
. polypeptides/proteins in vivo in a dopam nergic

- neuron-speci fic manner at caAdimMSlevel opnent al stages of
t he dopam nergic neurons. Also, since Lnkxl ais a
mar ker specifically expressed in dopam nergi c neurons

f rAz Eﬁealddefbaaewm R @Eleu%ﬁﬁ@@aﬁfméigM ekarand/or i praganitor cell
use O Sscree

1.
thereofy e 1 TEVOMOTAORAGS T S Eot SR [ gepyle pptentilly

compriéﬁfgf @dopamlrkl)érgfciﬂeuﬂih%ﬁdfoe d pmge‘ﬁ{jtbmllahffremwﬂea polenecleotide that
can. be is intro

bybrid gy et pEED BROTRE: I FUBET BN UGPOREro b 2 appciporde
sequer@e@fanyﬂﬁﬂe 5ft(|1y faiey: cells are transfornmed with this

tact ed th
1) thet%:geé’tlé%ﬁfl’qéle%‘i?d’%sﬁ@ ﬁg)bﬁganfgploft g(r)nggﬁeeex\gr essi on

(2) a nbylebiidessetjeatce sudislimcpoliysepdide eotsiding\if re amxipe asidisequenée of SEQ
UJ}K)B% reporter gene is detected, the test substance is

ged to induce the differentiation of dopam nergic
(3)a nneluomiasseqﬁﬁme tthee hgbrili i vmgd elytongeinh sondiice o1 gere winsiging of the

ar i dues is conserved anong
nucbﬁ%ﬁ%?%?ﬁg %ﬂ%%ngguﬁq%Oneobox genes. This conserved
(4) thermgleotidé sequaxhdeexf&ﬂﬁbﬂ) N@héédxndﬁi n" and the DNA region
(5)a nﬁ&%@tg%ens%gh&%]gg W%%@%ldg abi %mgg)? thJE?ﬁfﬁB RO sequE€e of SEQ
ID NChébiox18pand- hel i x conf ormati on and binds to specific
f th
(6) & o e A R 28 e R B R AT of the
nucleotide sequehegfREQ 8D NdiSiasd 7as transcription factors
that activate or inactivate the transcription of other
genes. On the other hand, the LI M domain has a
2. stThmn@mhed of elpima wberﬁlnéhezpcvlbfanlmléﬁ compriggs¢t jeggf 15gpucleotides.
60 am no acid residues in which the positions of six

cysteines and one histidine are conserved Unl
3. Ziheeapprider dispaithingh dpasBnereicyicHEpy qnééora@&gea%?reféilégmof

Whercﬁri;ﬁe b Eeﬁ-tlc%ﬁgﬁﬁ@,' 8 drSachve é’cﬁ@ﬂt, 3 Eoik’/lﬂudléb\ﬁ@le‘ﬂﬁ@ hiBridizes under

pr ot e] rotein |nteract|ons
strmgealhwgwortsaogarﬁm%@go 3 sRocrth soRHs 6f A PNACRsGaAgS AF any one of
(1) to @ i'ntranol ecul ar binding with the homeodonai n.
rther, it is thought that when an activator protein
(1) thegusleotifle seqyenqe;of NO:tlRe homeodomai n shows

(2) a nENBo b RéhcB ehdodifig/a polypeptide consisting of the amino acid sequence of SEQ
IDNO: 14;

(3) a nucleotide sequence that hybridizes under stringent conditions to a gene consisting of the
nucleotide sequence of SEQ ID NO: 13;

(4) the nucleotide sequence of SEQ ID NO: 15 or 17;

(5) a nucleotide sequence encoding a polypeptide consisting of the amino acid sequence of SEQ
ID NO: 16 or 18; and

(6) a nucleotide sequence that hybridizes under stringent conditions to a gene consisting of the
nucleotide sequence of SEQ ID NO: 15 or 17.

4. ~ The reagent of claim 3, wherein the polynucleotide comprises at least 15 nucleotides.
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Since the Lnxla gene is a honeobox gene having a LIM
domain, it is thought to 30 regulate the
transcription of other genes by binding to activator
proteins in vivo. Therefore, 4protei ns that bind to
Lmxl a may be used to regul at® in vi vo, ex vivo and in
vitro differentiation, maturation and/or function of
dopam nergi c neurons. To identify Lnxla binding
proteins, Lnxla is first contacted with a candi date
protein, and the presence or absence of binding is .
5. defdegted fof detesting arsglscting dopagypergie qeﬁ%?aﬁﬁnﬁ}.s)z dargepigor cel
thereo \S]&H?ﬁﬁlrtllie mEﬂh@? @é&ﬁtﬁh%@tﬂﬁ?e %é;@bﬁédﬁﬁacﬁﬁg? 35111ﬂ&1{samlple potentially
especi,al ly restricted,  and conprise, for.e e, ge .
compg & AQPAKBFGISSICHPTR(A CREoSRp felf hergpfuih fp gaiiborly Hhat binds to
a polyg@;lﬁide&ﬂatfcbﬁsmﬁaf afEnidb @aid seiBence st argCHR oI 1 MAN(6PoISa partial
ceﬁL1 t%ﬁes, known compounds and 34 peptides, natural
SCQUEREHStaces derived from pl ants, body tissue extracts,
(1) thenarfiimebichl seqidntel bLESEQUDENOal 4Nt s, and pepti de groups

2 anilg il s 5 Stk B 1Rt gty G A6 e more
aminosefdsdh ithegniias agid etqicnee ¢FBERQADMNGAI 14y interact with

Lnxla, .proteins expressed in_ .dopam nergi eyron re .
(3 an gEHES wsif G e R e g SR o PR St Sringent
condifpunstie h gsne Ainsivtingafittie datleotilecegiense nByBQ IDAWG! &Y f or

ease of. bindin WA, +<lLnhi.bition of Lnxla
*) th%fﬂlflg?gﬁdosﬁgue?ﬁ%ﬁﬁ%@gﬁtﬁﬁh%/%% ﬁdn reveal ed that Lnxla
(5) aniaminxprid ssmendenwithop delictien, gasertivey sunsttugion adrladdigion g€ snobr more

. di tiatj i b il pergic

amincfields 3 B AhE B0y e BRSO DO SMRIC eyt o
(6) anewiing ackd sequensagl encodedhtiyan merkeotide s¢qiieneedhatchybedizay whdes giringent

in o diff ttaine ) _ on
condifihs (3 Kb, b Al Bqiac TRUhat OGO 0. 14REL

inhibit the expression of the Lnx | a gene nmay be

Utid i T : ‘ . .
6 i ThehEflol 8¢ Rk Serbirth Boly St Wnei R of A philal Squence
comprifep ahleast sifi conspeutiramingagifgesiduesf subst ances capabl e

of inhibiting gene expression include antisense

nucl ei c acids, ribozynmes, and double 15 stranded RNAs
7. ( shugagentfpedivenguighimnpdopasipgugisyneurpr pad/or g progeaiangell thereof

' ' bddess fLaE LBERSS AHBbEY thafBind$to a polypeptid
thremg%ge&g,@gﬁg%%bisbl e- stV ?%ed RNAS . Exay Iae_s of 0 @ Polypeptice
that congistsyt 98 amiracarithsegpgnceriany opp PEds ta &y ge e padigbsequence thereof:

(1) the2RE 98B ieAEs HE8EQ (BINGNRY; 1 nhi bi tion of

transcription initiation via triplex f_ormatiﬁ?,n,, (2)
(2) an praesacid pgeerestiBp? ddelion MsEFtgDSHpEPR-PT RETHRR Ob Angpr more
amino®cid8$n ffe hf@hei® BEAChQAR SHO WONG-et; f or med by RNA
pol.ynerase, (3) 20 transcription inhibjti og Lhr ngJ] .
(3) an pgpiRq 31 RS SO YRR, FRFheHaR by n%aﬂ)fs er stringent
conditfddk k€ h Béhe consisting of the nucleotide sequence of SEQ ID NO: 13;
(4) the amino acid sequence of SEQ ID NO: 16 or 18;
(5) an amino acid sequence with a deletion, insertion, substitution, or addition of one or more

. amino acids in the amino acid sequence of SEQ ID NO: 16 or 18; and

(6) an amino acid sequence encoded by a nucleotide sequence that hybridizes under stringent

conditions to a gene consisting of the nucleotide sequence of SEQ ID NO: 15 or 17.

8. The reagent of claim 7, wherein the polypeptide consisting of a partial sequence

comprises at least six consecutive amino acid residues.
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suppression through hybrid formati on at intron-exon
junctions, (5) splicing suppression through hybrid
formation at sites of spliceosone fornmation, (6)
suppression of mMRNA migration to the cytoplasm

t hrough hybrid formation wi t4 nRNA, (7) splicing
suppression through hybrid formation at a capping
site or poly A addition site, (8) suppression of
translation initiation 25 through hybrid formation at
binding sites of translation initiation factors,

9.t rAmeithad fondeleelpir @ssloaing hGREHNHGIS EROR AR ﬁ@ﬁ‘g%?)fmor cell

thereo'f'vﬁ%?&ﬁ%&h@lﬂbﬂ‘goégﬁ?e%’the(s]t s stuppr essi on of peptide
hai n el on atlon t roug hybrid formation at nRNA

(2) cortaetingg: Gedlyian Frample PRSI AbHEOIITHRAS RdAmERSTEicRaropppglor a

: progeﬁ%b? RER Bt<IF wiih zgﬁd]?mﬁzwﬁti a0 Hyﬁrhﬁ}%é GRdeefihgdnt conditions to a

formation at sites of n eIC aci d/ protein

'transcnn&@raag,epﬁ gt EPR S0l RRRIOF Restigno TR By BRsefiestg (-6):

| Iﬂi@fﬁﬁdéé@iﬁﬁ%ﬁ;xﬁnod\&m 150 DA A 1V, BSO Gene
ication n I ess anese 1.0C
@r aynug eptide SeﬂHR% RS @ﬁ%aeeﬁgwﬂdéﬁsw@rﬂ%fg tﬁ%ﬁmo acid
seqmﬁ%b%f%ﬁi)ﬂiﬂ@ﬁhﬂ The Lnxla anti sense nucleic acids of
t he rese iinvention nucl ei ¢ .a {
At atnuggeﬁed%%ﬁpm.%”%@ﬁﬁs ey ﬁBﬂﬁ%S ?ﬁ@?&s toa gene
conmsﬁﬁQ ef mB@ldcletlc%e]éeqtléhcé bIFEQUDVRO: INal;nE| Y, t t hey may
an, ant,l sense s 0 a sequence
5@@@ﬁﬂ3lgﬁﬁﬁﬂmn %%§ﬁ2®89g9§' ]?équence of a
3)akk mgldogide @éq&flce&:ﬁcaﬁlggfa p@g@gpummm ebthe aminsacid
t hat encodes an anti sense
Seq“e?ﬁﬁaggﬁéjﬁ%ﬁ]&)t jgﬁr%%ed by linking it to a suitable

r e@wd)at miclcos desegnemce3batthyatidiatd wlsr sttingent pombsowyto aPeae

.anti ' id | et el
cons S RS B 2B OO B QRIS 2 88 o Ll
(b) comthctingt fﬁre@atar ganple pasentislhgc@Esprisieya depaminérimateimosl and/or a

s A ke
ts b td seled e 0 mx urrl, En ,
e A i D A PR i
and T]gﬂ?fdmbrﬂ'? %}heg tB{ndg?cLEaus%B%B?%p u %snrbgsmrsel%cﬁé’ﬂ"g .
preferabl y W th| n 1000 bp. It is breferabl e that such

10. r gd Bf'gllaﬁﬁ §,r " eﬂ%ﬁ?ﬂ@{‘;@% o?ésqngépgétéﬂ ¥g:0f  90% or

) wth the

(©) commgermﬂular yamlbia ipatestially ¢m@@mgjéﬁ dopaminereiq gaurgshand/or the

progexﬁ{o(f dLg iy reo-f 3& ﬁﬁ%&%ﬁﬁe ﬂﬁl@ h%#] 1£¥s 'uﬂﬁer%%%é%ﬁt conchtmns to
are accor osphor ot hi onat e net hod

transcr(qss ef pithet poBath qﬁ@ﬂ@q gangs mlﬁ:ccﬂ%i frers. &%m@é@@ﬂmwm an gibody that

binds %}ealr‘gans);é%bg gr&da%t SELURNSEchddf Bt i on of the Lmxl a 10

zyne" is a generit termreferring to
catal ysts with an RNA conponent, and

11. The method of claim 9, wherein the gene selected in step (b) is one or more of Lmx1b,
Nurrl, or Eni.
12. A method for detecting or selecting a dopaminergic neuron and/or a progenitor cell

thereof, wherein the method comprises the steps of:

(a) contacting a cellular sample potentially comprising a dopaminergic neuron and/or a

progenitor cell thereof with a polynucleotide that hybridizes under stringent conditions to a

transcript of a gene that consists of a nucleotide sequence from any one of (a-1) to (a-6):
{(a-1) the nucleotide sequence of SEQ ID NO: 13;
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ri bozymes are broadly classified into |large ribozynes
and smal | ribozynes. Large ribozynes cleave the
phosphat e- ester bonds of a nucleic acid, and after
reaction, they | eave a 5 -phosphoric acid and

3' -hydroxyl group at reacti d® sites. Large ribozynes
are further classified into (1) 15 group | intron
RNAs, which carry out guanosine-initiated

t -ester|.fi ' f ' i ; .’ .

AR SRR SR R AR o aci
sequerelof SEQI X NGy 1deactions via a lariat structure, and

3 NA oL . ' .

bGP RPRRRER ot b5 BRUEE CAREr Hrinli SO GRS 2 gone

consistieg of themsiclebtidesmytengs of SERAN NB: Bdzynes are
ti . e (ab 40 b
PRI sl R QIBNT G oot 6 )

eave m - hydroxyl groups apd 2! -3'.
cy@+)a pickspto siquen® eacaﬁ)%sg aSﬁéIPPPt CORGIAEE ‘?fﬁg‘i’ frgimo acid
for AR ri bozymes (Koizum et al.
Seque?c%ég@%ﬁ_cgtt S Zggﬁggg@and hai rpi n-type._.r.i bozynes
( Biaz®)pamcleptide yequanasrtbatdpbridizggundeg piinat capdjlionsgig;gene
e i ' 5 NO¥ 923 ior I kasghi  (1992)
consi e e B o o2y o ar
(b) comasitiya eallular samplecolhee SERER I, & APRATSIFRE TS LR FHPT @
proge hedl st M@@Mynfc@éotﬁé R b ndl%ﬂmﬂbﬁﬁﬂngemp €onditions to
ribozynes that recogni ze and ﬁ eqy nughﬁﬁg de 2°f tibody that
transcypig 0 aitkerycboth of the geuss Frledird %wﬁé% jcQFmWB an antibody tha
binds & €akEMioRYrélRRIsBFsiE stlB&ed asdksr at € binding portion of
a ribozyme to be conplenmentary to an RNA sequence near

the target site (Koizum et al. (1988) FEBS Lett. _
13.  228pe ABiod Mf HPLAIGE cld@fE Ho 1Ohtvaereh thd PEBhudedtideiing nucleotide

Nucl ei c. Acid_and. _ Enzyne 35: .2191: Koi zum et al.
SeqUENCEIBYIPLIYRG & igasinky GEsREYe Wle%’ﬁé%) . Hai rpin-type
ri bozymes can al so be desi gned and produced usi ng

T UL e —

the kiBbdhhes: 386 rehdéht of Thkn ank Msanbepolymhaédidathal sybmdizes under

.. ribozynes of the.present invention 0.
 sringqat AP R QT S RSB BT TR HORRUR B R pgine of
Lmx 1808001 5510 Pies, §81, DATaebAD&Y such, or non- viral

vectors that use |iposones, or naked DNAs, to contro
gene expression in cells using ex vivo or in vivo

15. gep&it foedipyguiding n déSSRineriqirananaidor agregatiioe eslbidesens, wherein

.nemat odes, i n_whi.c i .nt -1 WM lai duct
e LSRR el S 20 0 P B oo
of onebr 1Bbre dehOR)echial frvm 13grouBOtsisting o8B, Newr brinds BkdeTH, DAL,
[ phenonmenon in which RNAs with the sanme nucl eoti de

and ence are degraded when an artificial
doubl e-stranded RNA is introduced into cells.
16. Su SHomsd %orrcﬁ%e%aﬁg Qr selecting a dopaminergic neuron and/or a progenitor cell

thereof, wherein the method comprises the steps of:
(a) contacting a cellular sample potentially comprising a dopaminergic neuron and/or a
progenitor cell thereof with an antibody that binds to a polypeptide consisting of an amino acid
sequence of any one of (a-1) to (a-6) or a partial sequence thereof:

(a-1) the amino acid sequence of SEQ ID NO: 14;

(a-2) an amino acid sequence with a deletion, insertion, substitution, or addition of one
or more amino acids in the amino acid sequence of SEQ 1D NO: 14;

(a-3) an amino acid sequence encoded by a nucleotide sequence that hybridizes under -
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suggests that RNA silencing phenonena such as RNA
interference are cellular mechanisns for elimnating
defective nRNA and defending the cells agai nst
transposons, viruses, and other 5 parasites. At
present, doubl e-stranded R\AY (smal |l interfering RNAs;
Si RNAs) are used as tools for suppressing the
expression of nunerous genes, and nmethods for treating

stringe?xﬁ go@cﬁﬁéﬁ%‘%' ne LRGER §f ﬁﬁé nﬁ%leﬂﬂd@éeﬁ%c% Qf SEPPITENS: 13;

ressi gene hat cause di'seases are being

st(laeH) amm@raéldaﬁegume QBSEQCIQ NO: 1667 {8t i ons as to the
(E'\@Sm%rﬁhg Geill’s H&e Wity ﬁﬂEleﬁﬂn 1ﬁ£e@ﬂérfj @ﬁbstihﬁi%h, drf@ition of one

e tran ription of |1y, the
or mowmw\g aeide i GORBRRLAS GBSO S R SR  Brfepca

¢a n@%ﬁ%ﬁﬁﬁ@ atig s&ﬁleﬁcé &ce&dd M@&ﬁiﬂ%@@@enwﬁat hdyidizes under

ave a hucleotide l'eng from at
stringens copdiaRte oD EPSHInE Ok ﬂ@m@egg%ge%ﬁ@eﬁé ﬁg@ﬁqﬁﬁ?\” or 17;
These si RNAs are preferably 15 to 75 nucl eoti des | ong,
pref_erabl 18 to, 50, nore.preferably 20 to 25
(b) comlaelingin rellabr srBliPolFEE RbHEOTERA B QeRR P ErEiC e pd/or a

pro geﬁko?'ﬂéﬁ e el & ﬁolyﬁhdl)éoﬁﬁé tHa® hﬁbﬂiﬁZ@Sﬁldhnmhﬁgenﬂﬁondltlons to

ression. For exa encodi n
transcEip h @ne %W%ﬁ%%ﬂ@t%?m%a% S top g hoR R, Bnt, e,
and THESH 118 dn amchddh et bREIS ke ahal #dni mb@ownfamsemed ienes.
vector, cells can be transformed with the expression
- vector, and the si RNA can be expressed in the cells in
17. thend ﬁfemoafofaladﬁubl ®hich fiirdtied edmﬁhlébswhds siemohai r pi n

(© comgritin ety SHRBI PEE DA BBy F ARCFU RS PG g
rogeﬁlﬁﬁﬁseﬂ Qﬁdr@:lfaﬁﬂf( 4 po lyﬁlglﬂegéide mﬁmﬂﬁemmdpﬂmnvMMOns to
transcgp@soéz cHReY, b@ﬁb‘?aﬁé% Eﬁj cs Selgc er,i1 f'roﬁ% eﬁ ég%?e an“erxtlé ?n antibody that

binds & NAlLRA pb@ilﬂaajfgmddelﬂsuedgemsconput er program such
as that disclosed at the Anmbi on website
(http://ww. anbi on. conftechlib/m sc/si RNA finder.htnl)
18. . Hictiaethod oBclnime hé,nohdrain theugenes seledted i SRAD) israme i srpre of Lmx1b,
cially avail able and can be used (for exanple,
Nurrl "%ﬁg . L ase
B ckout RNAI 25 System (BD Bi osci ences C ontech).
prior art docunents cited herein are incorporated

_ e :
19. ééﬁ% b Po(f%]e egglg@lpsggelc aﬁr)é%gi!n égxgorgaglﬁ%gr@progemtor cell

thereoE)oa]mbmshebmthodtcoms)ﬁS&Séhmiﬁp&@f be construed as bei ng

(a) cog:[agiilrt)xga célgl?gr%%gle[é)%@ggelff " Pﬁﬁ% alib i gl IR ora

progenitor cell thereof with an antlbody that binds to a polypeptlde consisting of an amino acid
sequence of any one of (a-1) to (a-6) or a partial sequence thereof:

(a-1) the amino acid sequence of SEQ ID NO: 14;

(a-2) an amino acid sequence with a deletion, insertion, substitution, or addition of one
or more amino acids in the amino acid sequence of SEQ ID NO: 14;

(a-3) an amino acid sequence encoded by a nucleotide sequence that hybridizes under
stringent conditions to a gene consisting of the nucleotide sequence of SEQ ID NO: 13;

(a-4) the amino acid sequence of SEQ ID NO: 16 or 18;

(a-5) an amino acid sequence with a deletion, insertion, substitution, or addition of one
or more amino acids in the amino acid sequence of SEQ ID NO: 16 or 18; and

(a-6) an amino acid sequence encoded by a nucleotide sequence that hybridizes under

stringent conditions to a gene consisting of the nucleotide sequence of SEQIDNO: 150r 17;
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(b) conhtentingiveall

Progenitor Cells To isolate a gene specific to
dopam nergi ¢ neuron progenitor cells, the mdbrain
ventral 35 region of E12.5 nmice was cut into two
regions in the dorsoventral direction, and genes
specifically expressed in t &% nost ventr al regi on
cont ai ni ng dopam nergi ¢ neurons were 37 identified by
the subtraction (N-RDA) nethod. One of the isolated
cDNA fragnments was a fragment encoding Lmxla. Lnxla
encodes auzarotel n conprising a LI M domai n and a

sgmple moRDAaNR EHBPFISING 3 ¢ 0};@&5@1‘3}0 neuron and/or a

progeﬁ'i&l?:@{l ﬁ{aalr&ff wittes 13(9%!111 Moide %dt ﬁ%ﬁ’cﬁk&%ﬂé{%ﬂ%ﬁﬁcondmons to

annea to each repared at 100 tg
transcriptz 9f gl or heth: ofé]@eg,gnga gqi‘ectggﬁom BHARHZ, gg with an antibody that

binds %ﬁ%@ﬁgr&ﬁk@ of 84l 3sitadd 3hies. ad 25
cagct ecacaacctacatcattccgt (SEQ ID NO 1) 10 ad2A:

acggaatgatgt (SEQ ID NO 2) ad3S:
20. 9t @H@ﬁl%{hbﬁto?ﬁﬁ} SROFA G 16 PEQuhdreibiEhe Polypeptiddconsisting of a

accagagtctca (S

Paﬂla]o‘le@'é‘flf{”jﬁ §OHPEsS & EPGWW%IFSE@%%GWGS@)ES ad4A:
acacact eacag (SEQ ID NO 6) 15 adSs:

21. ecﬁg{g % C aats%g@t J p%cga}gggl(cSEQ o 'c\t'% pl?c?gem%or c%ll thereof, wherein

the ki sgsﬁl@lﬁ‘d W?@ botlseay ogB; dxﬁ@)dlﬁni‘d@otlaé thaﬁﬂjf'[ii'lkhzes under

smng%%%?ag o e e ot e PR B g ofitne o

melB,@ﬁﬂQ%deBﬁ@pTSl_ﬁm fR0ADTRYi ded into two sections in
the dorsoventral direction. Total RNA was prepared
using an RNeasy Mni Kit (Q agen), and
22. dOAMﬁoﬁ&@&ﬁgﬁﬁﬂuﬁ@@o n&gmtﬂeaﬁjnmdlomalpm@emtoﬂfbﬂ thereof, wherein

and

~ the kit g%ﬂfﬁ%g%l KI : b a?] or d %ﬁ%‘se‘/lj B %@shto ranslation products

of onea® Iﬁ&etg’eﬁespgelemd f1tom ﬂﬂ‘@rmﬂycdnhﬁtm@bﬂLmslb;@\hﬂ‘ﬂ BER, Ptx3, TH, DAT,
andAf)\fﬁl es. The conditions for anplification were: a

23. A method of screening for a differentiation-inducing reagent for a dopaminergic neuron,
wherein the method comprises the steps of:
(a) contaéting a test substance with cells that can be differentiated into dopaminergic neurons;
(b) detecting a transcript of the Lmx1a gene by contacting the cells, after contact with the test
substance, with a polynucleotide that hybridizes under stringent conditions to a transcript of a
gene comnsisting of a nucleotide sequence of any one of (b-1) to (b-6):

(b-1) the nucleotide sequence of SEQ 1D NO: 13;

(b-2) a nucleotide sequence encoding a polypeptide consisting of the amino acid
sequence of SEQ ID NO: 14;

(b-3) a nucleotide sequence that hybridizes under stringent conditions to a gene
consisting of the nucleotide sequence of SEQ ID NO: 13;

(b-4) the nucleotide sequence of SEQ ID NO: 15 or 17;

(b-5) the nucleotide sequence encoding a polypeptide consisting of the amino acid
sequence of SEQ ID NO: 16 or 18; and

(b-6) a nucleotide sequence that hybridizes under stringent conditions to a gene

consisting of the nucleotide sequence of SEQ ID NO: 15 or 17; and

- (c) determining whether the test substance can induce the differentiation of dopaminergic
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5-m nute incubation at 72C, 15 reaction cycles of 30
seconds at 94C, 30 seconds at 65C and two m nutes at
72C, and finally a two-m nute incubation at 72C. In
all cases, NNRDA PCR was carried out using a reaction
sol ution containing the fol 3w ng conponents. 30 35
10x ExTag5l 2.5 nM dNTP4 | ExTag0.25 pl 100 M
prinmer0.5 | cDNA2 | Distllled wat er 38. 25 pl 1-3.

' fied
nemon%q%ﬁg%&QWt 0??1 F v &ggssdééméd i ed cDNA was

PCR cycl es. The conditions
for arrplifl cation were: incubation at 94C for two

m&{hlétn‘fe?h bV RaifERL tv&h%fhn‘r‘ el RSytledfds aandRofde sedbéace

seconds at 65C’and two mriutes at 72C, and finally
compranxgmlqaﬁtrﬂét@nmw%%wéwt@fis 72C.  The cDNA was purified
using a Qaquick PCR Purification Kit (Q agen), and

digested with Rsal. 3 pg was used.for each round of
25, submethediobpereening foragiprepiiaionanfusiperiaecay g@ ﬂa%aﬂwlreé%}c neuron,

whereih BNV \m¥@Sd tbth ?ﬁ%stﬁé"ﬁéﬁsfdfe‘j by five PCR cycles. The
condi ti ons

(& confasing e hrvhBes WhEls BaLEROR LerRietol meoSRp g geurons

(b) deté&m%ﬂa%an%ﬁms& pradst (fﬂth@ﬁﬁx@i‘ ferleVy oBnfidties ﬂatcemgeﬁeaMtact with
final m nuy

the tesbsmbﬁtpp% aﬁgmglta%ylgg@#aﬁ L0 a ep’i@ea(fqnaﬁﬁ%% A Amino acid
sequercéo PR dne c&‘lﬂﬁl-lﬁtcg@%)ﬁﬁl a\fpai'lihl %qiience tadBoftas added to 60

ng of the Rsal 1-5. First round of
(b-1) waﬁﬁdﬁq‘ﬁc?ﬂg&?@igeﬁ%‘& driver produced in
(b-2) aﬁ%ﬁﬁh@ﬁlﬁd deqiendidvith 4 deletivg mrtﬁ)m”sud:sdtutmhhmudﬁmon of one or more
5 tated and then(ﬁ,ﬁzﬁq@@o of I'x PCR
amino gejfls ewa‘%\ FIRPE i &t t on at 98C 1 pl
(b-3) affanlido m&a}u%ﬁcﬁﬂ ertoddd ByaChualasida detpencephbielrybadideh ender stringent
condltlfolng/ 7y ;{nger;ilétcgnslas %ttfle nuc’ileotlde-sequence of SEQ ID NO: 13;
(b-4) the amino acid sequence of SEQ ID NO: 16 or 18;
(b-5) an amino acid sequence with a deletion, insertion, substitution, or addition of one or more
amino acids in the amino acid sequence of SEQ ID NO: 16 or 18; and
(b-6) an amino acid sequence encoded by a nucleotide sequence that hybridizes under stringent
conditions to a gene consisting of the nucleotide sequence of SEQ ID NO: 15 or 17; and
(c) determining whether the test substance can induce the differentiation of dopaminergic

neurons when the translation product of the Lmx1a gene is detected.

- 26. The method of claim 25, wherein the polypeptide con51stmg of a partial sequence

comprises at least six consecutive amino acid residues.
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98C, the tester and driver were hybridized at 68C for
16 hours. Wth ad3 S as the priner, the hybridi zed
cDNA was anplified by ten cygbges of DNA 20 (incubation
at 72C for five mnutes; then ten reaction cycles of
30 seconds at 94C, 30 seconds at 65C and two m nutes
at 72C. Next, the anplified cDNA was digested with
Mung Bean Nucl ease (Takara) and purified using a
Q aqui ck PCR- PSFQUENGERL liSHBWNGKi t . Then, it was anplified
by 13 PCR cycles. The conditions for anplification
were: incubation at 94C for two mnutes; 13 reaction

<”0>c§b‘¥*é§00f LBO seconds at 94C, 30 seconds at 65C and two
mnutes at 72C, and a 25 final two-mnute incubation
at 72C. 1-6. Normalization 1 | of 2x PCR buffer was

<1205 alﬂféﬂéﬁr texlg snecidic thaoramNg Riepici fd eelrph the first round
of subtraction. After incubating at 98C for five

nutes, 2 pl of Ix PCR buffer + 1 M Nadl was 30

<1302 aEI’d‘é%GOﬂNter anot her five minutes of incubation at

98C, the cDNA was hybridized at 68C for 16 hours. The

_ hybri di zed cDNA was di gested with Rsal and then
<150> ﬁ:

P943e95t%i ng a Qi aquick PCR Purification Kit. This
<151> WeztiRess anplified by el even PCR cycl es using ad3S as
the prinmer (incubation at 94C for two m nutes; then

el even reaction cycles of 30 seconds at 94C, 30 35

<160> sggconds at 65C and two minutes at 72C, and finally a

two-m nute incubation at 72C). The PCR product was
then digested with Rsal and ad4 was then added. 39
<170> lrafentPecendoiRgund of Subtraction 20 ng of the cDNA to
whi ch ad4 was added in Section 1-6 above was used as
the tester and mxed with the driver of 1-3 above.
<210> The sane subtraction procedure as used in Section 1-5
11> 5,.above was perforned. Finally, ad5 was added to the
cBNA ol | owi ng Rsal digestion. 1-8. Third Round of
<212> St raction 2 ng of the cDNA to which ad5 was added in
13> Sﬁ-‘% d.on 1-7 above was used as the tester and m xed
Phé driver of 1-3 above. The sane subtraction
procedure as used in section 1-5 10 above was
<290> performed. Finally, adl3 was added to the cDNA
follow ng Rsal digestion. 1-9. Fourth Round of
<223> Sulbtteador ANA amplification

<400> 1

cagetccaca acctacatca ttoccgt 26

210> 2

21> 12

<{212> DNA

213> Artificial

{220>

<223> adapter for cDNA amplification

<400> 2




2 ng of the cDNA to which adl3 was added in Section
1-8 above was used as the tester and m xed with the
driver of 1-3 above. The sagpgsubtraction procedure as
used in Section 1-5 15 above was perfornmed. The
anplified cDNA was cloned into pCRII vector
(Invitrogen) and its nucl eotide sequence was anal yzed
usi ng the ABI 3100 sequence anal yzer. [Exanple 2]
acggadbgpr @ssi on Analysis of Lnmxl a 1. To confirmthei2
expression of Lnxla in dopam nergi c neurons,
expressi on anal yses of 20 Lnxla, Lnxlb, Nurrl, and
tyrosi ne hydroxylase (TH) nRNAs by in situ
<210>hgbrldlzatlon were carried out according to the
follow ng protocol: Nurrl and TH are markers whose
<ﬂ1>e2@re33|on is known to be induced for the first tine
<ﬂ2>'BN opani nergi ¢ neuron progenitor cells after cel
: e exit. Lnmxlb is a transcription factor marker
<m3>kﬂommunelbe expressed at an extrenmely |ow | evel at
the stage of proliferating progenitor cells, but its
_ expression starts to increase to a high level after
<220>25 cel|l cycle exit. First, E12.5 nouse enbryos were
e PFA/PBS(-) at 4C for two
_ <228 g{iﬁpg&l ﬁ%c [g“ﬁxaggl IHE& O% sucrose/ PBS(-) at 4C .
over ni ght, and enbedded in OCT. Sections of 12 m
<Mm>t?|ckness were prepared and after drying on a slide
gl ass, the sections were fixed again in 4% PFA at
gtcca’ﬁ*‘*@@fﬁ‘ﬁé’?ﬁ@éﬂatﬁgé’f for 30 minutes. After washing #th
PBS, hybridi zation was 30 carried out at 68C for 40
hours (1 g/m DI G| abel ed RNA probe, 50% fornmam de, 5x
~ SSC, 1% SDS, 50 g/m yeast RNA, 50 g/m Heparin). The
<210> Sgctions were then washed at 68C (50% formam de, 5x
SSC, 1% SDS) and treated with RNase (0.05 g/m RNase)
2112 ai2 room tenperature for five mnutes. After washing
<m2>mgmm 0.2x SSC at 68C and washing with | x TBST at room
enperature, bl ocking was carried out (Bl ocking
<ﬂ3>r%@©%ﬁf“ Roche). The sections were then 35 reacted
overni ght at 4C with al kal i ne phosphat ase- | abel ed
anti-DI G anti body (DAKO), washed (Ix TBST, 2 nM
<220>'Levamso|e) and col or devel oped usi ng NBTBCI P ( DAKO)
<223> agdabtee foMhBIK ak@.ifi48tiBXPression anal yses by in situ
hybri di zati on reveal ed that Lnxla was expressed in the
nost ventral region of the mdbrain, simlarly to TH,
<400> Laxl b, and Nurrl, at the E12.5 stage, which
orresponds to the period of dopam nergi c neuron
“mﬁﬁﬁeommm (Fig. 2). 5 2. Next, Lmx 1 a protei
expressi on was confirmed using Lnxla-specific
anti bodi es.

<2105 5
Q1> 26

212> DNA
13> Artificial

{2200
<{223> adapter for cDNA amplification

<400> 5




Furt hernore, double staining with TH and Enl, which
are markers of dopam nergic neuron progenitor cells
after cell cycle exit, was &%o conducted. Enl is a
mar ker whose expression is induced for the first tinme
I n dopam nergi c neuron progenitor cells after cell
cycle exit. For the anti-Lnxl a pol yclonal anti bodies,
E..coli M1 train) were first transforned _10
ctgat%ﬁg%%éttﬁégig%lg%%ﬁgmhi ch GST and a DNA region
- corresponding to anino acids 271 to 307 of Lnxla were
fused, then expression was induced by |I PTG and the
anti gens necessary for inmunization were recovered.
<210> A6t er recovery, rabbits were i muni zed, their bl ood
211> g5 col l ected, and anti bodi es were obtained fromthe
serum by affinity purification using the GST- Lnxla
<212> ablA gens t hat were used for imunization. 15 E12.5
. ryos were extracted, fixed in 4% PFA/ PBS(-)
<213>2?Mtj?:'°1§%?r) two hours, exchanged with 20%
sucrose/ PBS(-) at 4C overni ght, and enbedded in O C T.
<oo0> Sections of 12 mthickness were prepared, fixed on a
slide glass and dried at roomtenperature for 30
223> madegtarstor ¢ON&mmphifidatioat ed again with PBS(-). Then,
bl ocki ng (Bl ock Ace) was perforned at room tenperature
for 30 minutes, primary anti bodi es were reacted at
<400> r Bom t enperature for one hour, 20 and further reacted
. acacadbacdfz overni ght. Washing wi th 0.1% Tween- 20/ PBSﬁ-) at
room tenperature for 15 m nutes was perforned %wree
times. Next, sanples were reacted with
fl uorescent -1 abel ed secondary anti bodi es at room
' tenperature for one hour, washed in the sane way,
210> t hen washed with PBS(-) at roomtenperature for ten
211> Magwut es, and enbedded. As a result, expression
patterns simlar to those detected by in situ
212> 8 i di zati on were 25 observed (Figs. 3 and 4). Not.
<213> Okpryribhg MRNAs but al so the Lnxla proteins were
revealed to be expressed in the E12.5 m dbrain.
Doubl e staining with TH and Enl confirned
220> co-expression of Lnxla and these proteins in the sane
9935 cell, and their expression regions were also reveal ed
: 135S oo em T ictidRf i cal in the dorsoventral
' direction (Figs. 3 and 4). In contrast with TH and
<4005 I, Lnxla expression was al so detected in the
ventricular side. This region (Ventricular Zone 30
‘ceageatodd)ghatrapmti @estprol i ferating progenitor cells 4ghat
will eventually differentiate into dopam ne neurons.
3. Therefore, to confirmthat Lnxla is expressed in
proliferating progenitor cells, bronodeoxyuridine
'<210> (8Br dU) incorporation and Lnxla expression in E12.5
nouse m dbrain were
&> 12

{212> DNA
{213> Artificial

- <220>
 <223> adapter for cDNA amp!lification

<400> 8




35 detected by inmunostaining. BrdU (Si gna) was
injected (10 ng/mM in 0.9% saline injected to give 50
p.g/ g body 41 weight) into t#99 abdom nal cavity of
pregnant mce two hours before extracting E12.5 nouse
enbryos, and BrdU was incorporated into the DNA of
proliferating cells. Sections were prepared in the
same way as in conventional inununostaining. Lmxla
acteteAcat dfns were first detected using the anti-Lmi2l a
anti body, then sections were fixed again (2% PFA, room
5 tenperature, 30 mnutes), treated with hydrochloric
acid (2N HCl, 37C, 30 minutes), and BrdU was detected
<2t1o>usi ng anti-BrdU anti body. The results reveal ed t hat
BrdU was incorporated in many Lnxl a-positive cells of
QIDLRE vz region (Fig. 5. 10 4. Lnkla expression in
<212>dogam nergi c neurons of mice after birth was al so
<213>exam'f_m=;d. Lmxl a expressi on was detected by the nethod
of "4 Ti%85cri bed above, except that the nidbrain
sections of 7-day-old (P7) mce were used instead of
<220>those of E12.5 nouse enbryos, and the dopam nergic
neuron marker DAT was used as the marker for
<223> cadgpaér sONcDNDARpIisicativar ker known to be expressed
only once dopam nergi c neurons have advanced into
maturation. 15 The results revealed that Lnxl a is
<400> egpressed in regions where DAT is expressed (Fig. 6).
5. Further nor to exam ne whether Lnxl a is algp
gmgﬂ?g%b%??%%Fﬂﬁgéﬁﬁﬂessed i n dopam nergic neuronsgqn
humans, RT-PCR was perfornmed using RNA fromthe adult
brain region. cDNA synthesis was perforned forl g of
total RNA fromvarious regions of the human 20 brain
<210» pir chased from O ontech using RNA PCR kits (TaKaRa).
¢11> Then, using cDNA equivalent to 10 ng, 1 ng, and 0.1
ng as a tenplate, PCR was perfornmed in the reaction
<212> sh¥dt em bel ow. 25 | Ox ExTag2 | 2.5 nmM dNTP1.6 |
o1 ExtaaQidy | 100 M primers0.2 pl each cDNAL |

<2205
223> adapter for cDNA amplification

400> 10
acgatcgaca gt 12

21> N

211> 26

212> DNA

<213> Artificial

{2200
223> primer for cDNA ampiification

400> 1%




Distilled water14.9 | The conditions for anplication
were: a two-mnute incubation at 94C, 37 reaction 30
cycles of 30 seconds at 94Cs/®30 seconds at 65C and 30
seconds at 72C, and a final two- minute incubation at
72C. The prinmer sequences used were as follows: Human
Lkl a: TGAAGAAAGTCTCTGCAAGTCAGCCC (SEQ ID NO 11) /
CACCACCGITTGTCTGAGCAGAGCTC (SEQ I D NO. 12). 35 The
tgaagpasghilcteteeamgbsbgsdct hat i n humans al so, Lnxl a is26
expressed in the mdbrain substantia nigra region,
wher e dopam nergi c neurons are present (Fig. 7).
Further, expression sinmilar to 42 that of mce was
<m0>ah§o shown in other brain regions, such as the
gpocanpus and the expression was also revealed to
<2">b§ mai ntai ned in the dopami nergi c neurons of adults.
<m2>8@m$d on the above results, the timng of expression
Lmxl a in dopam nergic neurons was conpared to
<Zw>tﬁﬁFfU¥abther dopami nergic neuron markers (Fig. 8).
The expression of Lnxkla 5 is maintained fromthe
_ stages of proliferating progenitor cells to cells
220> 55t er cel | cycle exit and even in adults. On the other
<223> hahicher GF¥PCBRSAPNi Bbatifie known Nurrl, Enl, Ptx3, and TH
is induced for the first tine after cell cycle exit
and the expression of DAT and ADH2 starts only after
<«m>tmis expressi on has progressed. Lnxl b expression can
be observed in proliferating progenitor cells;
Gaccaﬁ%mie%%tt“ BT E¥LHT ession level is extrenely | ow 3hd
increases to a high level 10 after cell cycle exit. As
such, the Lnxla expression pattern is different from
known markers and Lnxla beconmes a useful marker in
<210> dét ect i ng dopam nergi ¢ neurons. Industria
<ﬂ1>Ag icability The expression of Lnxl a was revealed to
i ntained in dopam nergi c neurons from 15 the
<212> stvtges of proliferating progenitor cells to cells
213> fpter cell cycle exit and even in adults. On the
@ﬁ “”ﬁ““é t he expressi on of known dopani nergic
neuron markers such as Nurrl, Enl, Ptx3, and THis
<apo> | pduced for the first time after cell cycle exit, and
t he expression of DAT and ADH2 starts only after this
gagagoegiyr exadoeet themsqmeaygr e sadotcloncbdrcettpamssicost cans@l so
be detected in proliferating progenitor cells;
however, the expression level is extrenely |ow and
tetotggandr daswscttapeentcattct tetocegccetg gacactgeott ctgtecoctgte 120

coaggagagt ggcaactgag getgoegagt cccaacagge acgggaaget agactcaacc 180
gticctcoge totacagete ctoctggete acccogaaca tgttggacgeg cctgaagate 240
gaggagaact ttcaaagtge gattgagacc tcgegcatett totoctettt gotggscasa 300
gegetgages coaagteotet ctgogagege tetoagogee teatctogza caggtitete 360
ctegcgectca acgacagett ctggcacgag caatgegtec agtgtgecte ctecaaagag 420

- cocctgeaga ccaqctgctt ctaccggzac aagaagetet actgcaagta ccactacgag 480




20 high level after cell cycle exit. The Lnxla
expression pattern is different fromthat of known
markers and Lnxla is specifiemally expressed in
dopami nergic neurons at all differentiation stages,
fromproliferating dopam nergi c neuron progenitor
cells to cells after cell cycle exit. Thus Lnxla is
considered to be a useful marker in detecting
dopam nergi c neurons (see Fig. 8). Lnxla is a marker
aaactBXHY 663648 +aB:R24d ’c&rga%g Lapetdharas eppenttonalsag
mar kers. Therefore, y using the expression of
Lmxl a in cells as an index, it becomes possible to
atgcetEBdcCidaakRbtS adidcofl BuotkdtidtC b BcQRbetS Bf@LabcesS UT by Al
rate, and network formation ability for use in
transpl antation therapy for neurodegenerative
cagctdhSLARE GrabC B 185t A ki BSRBecS aghh SRBEL cadbbdbhEr MEE,
since Lnmxla is a marker expressed at an earlier
stage, it is expected to be especially effective when
tatgagfdgeedtkt@edtOfctestich{CERBidcats OftuétRELICENRGdeaROEN S T OF
dopam nergi ¢ neurons. Such genes, w dely expressed 30
t hroughout the differentiation stages from
agcgatPat@l deedagtdingeRRedE NREGcEaeNCIERRALY QG Cedd S
before cell cycle exit (progenitor cells at the
initial stage of neuron formation) to mature cells,
‘gacggcadge wonsiagter #dcdsacdiccddsgbida todtdevRatdaBgehdre Va4d Ous
factors involved in the maturati on process of
neurons, and the various factors involved in the
agagca@hcpr agedtogi tofganerat@ntch aizetdtogtagddagstoygegagac ucbaat i on
of such factors is expected to greatly contribute to
t he therapy of neurodegenerative 35 diseases. 43
ctggctBiedl dgBcdbeecA gretdiocktf giggidedmctatngton sat@etiang 860
dopam nergi ¢ neuron and/or a progenitor cell thereof,
wherein the method conprises the step of contacting a
gocaaggiah | agheact ek cpuiEcratcatbisy dacedpagni Saggoace 1020
dopam nergi ¢ neuron and/or a progenitor cell thereof
with a polynucleotide that hybridizes under stringent
cagagegigadittétontsat mcapatacd resteaepate ofeegratmmacasebmtatgon 4089t s of
a nucl eotide sequence of any one of (1) to (6): (1)
t he nucl eoti de sequence of SEQ ID NO 13; (2) a
aaccecipie | caanet thec saensernag capetedliza peatigedop praptdtdeacc oBi0st i ng
of the am no acid sequence of SEQ 10 ID NO 14; (3) a
nucl eoti de sequence that hybridi zes under stringent
aactotgadp dict icosnsa tege e tepsn cccewsnedes tliepefeedaat ivecatesrs| ed200de
sequence of SEQ ID NO 13;

cectatgetg ctgaacctet tttccatgac tiggatagtg atgacacatc toctcagtaac 1260
ctgggagact gottcoctgee aacctcagaa gotgggoccc tgcagtccag agtgggaaac 1320
cccattgacc atctgtacte catgcagaat tectatttea cetettgasgt cttetocotac .1380
aatttigtga cctgggctoc catatggaac aaccatactz tgtgaagegt tectgacttt 1440
aggatgegea geccagagaa gagetegect geggagggag gtttgttegg gatgctgtte 1500

tttaattata tggtetaget cagecatticec aamagactgaa tacattatgg attgcatagt 1560




(4) the nucl eotide sequence of SEQ ID NO 15 or 17,
(5) a nucl eotide sequence encodi ng a pol ypepti de
consi sting of the am no aci ¢ygequence of SEQ 15 ID
NO 16 or 18; and (6) a nucleotide sequence that
hybri di zes under stringent conditions to a gene
consisting of the nucleotide sequence of SEQ I D NO
15 or 17. 2. The method of claim1, wherein the

pol ynucl eotide conprises at |east 15 nucleotides. 20

ttaat&t&f‘tgﬁggﬁ { c{‘%g}:ngq ’iagé%a tg%r‘t%:aqg %%’En a?%%?l C169§ur on

or a p ogeni he 'reagent

conprises, as an active ingredient, a polynucleotlde
gggtc{tle‘?g am‘cgéa{cg{ Ztg&aérﬁlggf actﬁ ;{a'th GQQPQagca }
anscri pt of CONsSIst s eo I'de
sequence of any one of (1) to (6): 25 (1) the
coacofEl G0k RS EAHENGE, Of é&%% Polithoat raddlocta NUGTHEO I de
sequence encodi ng a po pepti de consisting of th
am no acid sequence of SEQ ID NO 14; (3) a

tagacddd&] BOkt LGS SAUCAGE: LAY, %)&g@lt&gﬁ% %E&%gag%% rifagent
S 0 he

conditions to a gene consi sting nucl eot 1 de
sequence of SEQ ID NO 13; 30 (4) the nucl eotide
tetetBRUeNEEaalt PE AN iRt rdaftateR) aé\ac%&fakceowsﬁ@
_ sequence encodi ng a pol ypepti de consi sting of
am no acid sequence of SEQ ID NO 16 or 18; and (6) a
tetacdabid ShASHS SANENEE: Eé&@&ta@é@JEtdikéH§§% EEH%EEth% riqggent
conditions to a gene consisting o nucl eoti de
: sequence of SEQ ID NO 15 or 17. 35 4. The reagent of
cttaagdta %agtga!&teﬁaﬂ:hfhcttmtﬂ%a\éﬂﬂc heetiage: Q%g'ac?i.es 1980 | east
15 nucl eotides. 44 5. A nethod for detecting or
- sel ecting a dopami nergic neuron and/or a progenitor
catcgedtdel goabiRELOE gt WRELER I8RO  EOFRIEh 58S t DRsst ep
of contacting a cellular sanple potentially
conpri sing a dopam nergi c neuron and/or a progenitor
ctetet@®lcl adaberteaf taakifitanaabidabedyaghh@taddbdr@satké 5 2200
pol ypepti de that consists of an am no aci d sequence of

any one of (1) to (6) or a partia

atagtgaact.catgctcacc ctggtegteca gicactggee ctgaatgaga tittagecit 2160
attggcatgg gattgttegy cageatcage aaggttgtoc ttacccccac cocccacccca 2220
‘gattcagect ngatgagtgt ggatgaagtt gatagccaca cotacetcte tetctatgag 2280
: tgtggatgag gtggttgeca cacctaccte cctggzgaca ataaggetee ataccaggae 2340
atgatcgaag ttgaaactaa aataaatctg atatgattta asatataace gagtecatgta 2400
ccigatgata gaggatacct gggaccacag agcaggaagt totegtaccc taagtoctat 2460
ctotetgeat agecocatatg gocacatgac agagacacag ctotgaggee gtggagacta 2520
cgotocatet gagaaggtge aagaggegtg gtgegatggaa ttotagaaca agtgttgact 2580
tgoacateotg tigttitttt tttttgtttt gtitigtttt sttottactt tttaaaaagt 2640



sequence thereof: (1) the am no acid sequence of SEQ
ID NO 14; (2) an am no acid sequence with a del etion,
insertion, substitution, orgagdition of one or nore
amno acids in the am no acid sequence of SEQ I D NO
14; 10 (3) an am no acid sequence encoded by a

nucl eoti de sequence that hybridi zes under stringent
conditions to a gene consisting of the nucl eotide
sequence of SEQ ID NO 13; (4) the amino acid sequence

cact Qe etoligtabt paskocdin Seoptaite B0 AR HICIEAGS.

of one or nore amno acids in the am no acid sequence
' [D.NO. .16 or am no. ac
R T N e R
hybrldlzes under stringent conditions to a gene

aagca%?@%s?cc%é@ﬁ%ta%b%ﬁ%%g cf%%ﬁcgc ﬁﬁ%g‘g& \I\g& %%c%%ttéﬁp |£26\|O 15

pol ypeptide consisting of a partial sequence
t d
eacoaEBP beREheB] oS8R ad bibeLORBE T NSO M0 B € 2000
~ dopam nergi-c neuron and/or a progenitor cell thereof
| D& (539801 ¢ S Llve 204
R R T S e
| that consi sts of an ami no acid sequence of any one of
gtgttz{gg‘at Ltk gggOEag@agQQ{gtb gta%%é’%’%ﬁ%gaatggheﬁfg‘a{cca%’r.( 1)s0bdre
no aci d sequence o an am no
aC|d sequence wth a deletion, insertion, .
gagagg%h'&sg 1 akteb QN tga@btcBEA b dde B & t&ﬁ@aé‘a% ecta@gﬂ rs@s@c' ds
e amno acld sequence of N% (3) an
am no acid sequence encoded by a nucleotlde sequence
cocacdtBe cAY Rt ZQ$+A4PECEacEFah 5O BF cocS RN it RSt t qnm gene
consi sting of the nucleotide sequence of SEQ I
13; (4) the am no acid sequence of SEQ I D NO 16 or
statetiBig BAt{At AR tBMcRe AGLOSRAVARER M thadocdg] etdiem,
: i nsertion, substitution, or addition of one or nore
amino acids in the amno acid sequence of SEQ I D NO
accagtb@etOfesl Bag N thab ke N REEG: A 6ddc R BNEL BAC 0GR DY a
nucl eoti de sequence that hybridi zes under stringent
conditions to a gene consisting of the nucleotide
gattgesegugnetstadec HRQteRaNQzaddcsy achfagadse Btaaltiead eadzemt of
claim?7, wherein the pol ypeptide consisting of a
parti al sequence
toctctaatea cataccegaga tgaaattaaa agcctcit 3338

<210> 14
{211> 382
212> PRT
<213> Mus musculus

<400> 14

Met Leu Asp Gly Leu Lys Met Glu Glu Asn Phe GIn Ser Ala lle Glu
1 5 ' 10 15




conprises at |east six consecutive am no acid
residues. 45 9. A nethod for detecting or selecting a
dopami nergi ¢ neuron and/or asgarogenitor cell thereof,
wherein the nmethod conprises the steps of: (a)
contacting a cellular sanple potentially conprising a
dopam nergi-c neuron and/or a 5 progenitor cell thereof
with a polynucl eotide that hybridi zes under stringent
conditions to a transcript of a gene that consists of
- c [ nce f.rom a e.of -1) to (a-6):
e s RS e e A BRGSO IE R PSR st 13 (Tay
a nucl®eoti de sequené® encodi ng a pét ypeptide
consi sting of the amno acid sequence of SEQ I D NO
14; 10 (a-3) a nucl eotide sequence that hybridizes
under stringent conditions to a gene consisting of

_ h | g0t i ..(a-4) the

ser Vi1 BonE G2 Qe TP T B A e M 2 g) e
nudl eot i de sequert@e encodi ng a fol ypepti de consi sting
of the amno acid sequence of SEQ ID NO 16 or 18;
and 15 (a-6) a nucl eoti de sequence that hybridizes
under stringent conditions to a gene consisting of

Arg L&NRnNAG! RPIHHEG -5 RIURNE 81 PEySER 6 &P a1kSsepr 17; and
(b) contacting a cellular sanple potentially

SGConprising a %5paninergic neft on and/or a progenitor

cell thereof with a polynucl eotide that hybridizes
under stringent conditions to transcripts of one or
nore genes selected fromthe group consisting of

Cys LsM&hiRro Nah idiu TRAhr BheXBhe 20 ARdashHysQlysWielih an
anti body that binds to translation products of said

65 selected gdfles. 10. The méthod of clai m¥® which
further conprises the step o (c) contacting a cellular
sanpl e potentially conprising the dopanm nergi ¢ neuron
and/or the progenitor cell thereof with a

Tyr cyRaly¥ yeltestrve @i had Ly bid fliazes URASE @brdipgent
conditigns to 25 transcripts of either or both of the
genes séPected from DAY and ADH2 or Wt h an anti body
that binds to a translation product of a said
sel ected gene. 11. The nethod of claim9, wherein the
gene selected in step (b) is one or nore of LnxlDb,

Cys Phblatolala ane BN Pro Asn Glu Phe Val Met Arg Ala Gln Lys

100 105 10

Ser Val Tyr His Leu Ser Cys Phe Cys Cys Cys Val Cys Glu Arg Gin
115 120 125

Leu Gin Lys Gly Asp Glu Phe Val Leu Lys Glu Gly GIn Leu Leu Cys
130 135 140

Lys Gly Asp Tyr_ Giu Lys Glu Arg Glu Leu Leu Ser Leu Val Ser Pro
145 150 155 160




30 12. A nmethod for detecting or selecting a
dopam nergi ¢ neuron and/or a progenitor cell thereof,
wherein the met hod conpri seggde steps of: (a)
contacting a cellular sanple potentially conprising a
dopam nergic neuron and/or a progenitor cell thereof
Wi th a pol ynucl eotide that hybridi zes under stringent
conditions to a 35 transcript of a gene that consists
of a nucl eotide sequence fromany one of (a-1) to
az 0) »..(A- t.h Leqti guence of SEQ ID NO 13;
Ala A%Gse?aﬁsﬁ)égjar{ cHygoStgllud%gp gé[fqggunggu e%rcged]i %gs %Spol ypepti de
consisti®g of the ami nd7&acid sequencEsof SEQ | D NO
14; (a-3) a nucleotide sequence that hybridi zes under
stringent conditions to a gene consisting of the
nucl eoti de sequence of SEQID NGO 13; 5 (a-4) the
Ser Al%%'s%%!ﬂg AFIYERGE AP saER ) RNy 2 R, %Z; (a-5) a
_ nucl eofi de sequence encodi ng a pol ypepti de consi sting
of th#0ami no acid d8guence (human)®of SEQ ID NO 16
or 18; and (a-6) a nucl eotide sequence that hybridi zes
under stringent conditions to a gene consisting of
t he nucl eoti de sequence of SEQ ID NO 15 or 17; and 10
Lys ADIroQQ0tREtH-B-2 ThRel UL Al TRafR @ nPahelti ak! Y _
conpri sing a dopam nergi ¢ neuron and/or a progenitor
cel® thereof witRBO& polynucl eot#d®e that hybridizes
under stringent conditions to transcripts of either
or both of the genes selected from DAT and ADH2, or
wWith an antibody that binds to translation products
Ala PHRfLyS QI8 s3elPRE aRdl vIIEBES serlBysldo daearpatyiad; of any one
of clains 9 tg 12, wherein the polynucleotide is a
2iRucl eotide séduence conpristfg at |east 15
consecutive nucleotides. 14. A kit for distinguishing
a dopam nergi c neuron and/or a progenitor cel
thereof, wherein the kit conprises: the reagent of
Arg GIGI TR Me3 A®E Add GanGhaspolansy! watirdevat hat diybri di zes
995 under 20 s%r'ngent conditions to transcripts of one or
nore genes &8l ected from e group consi® i ng of
Lmxl b, Nurrl, Enl, Ptx3, TH, DAT, and ADH2. 15. A kit
for distinguishing a dopam nergi c neuron and/or a
progenitor cell thereof, wherein
Val Trp Phe Gin Asn GIn Arg Ala Lys Met Lys Lys Leu Ala Arg Arg

245 250 255

GIn GIn Gin GIn Gln GIn Asp Gin GlIn Asn Thr Gln Arg Leu Thr Ser
' 260 "~ 265 270

Ala Gln Thr Asn Gly Ser Gly Asn Ala Gly Met Glu Gly lie Met Asn
275 280 285

Pro Tyr Thr Thr Leu Pro Thr Pro Gln Gin Leu Leu Ala lle Giu Gin
290 295 : 300




the kit conprises: the reagent of claim3 or 4; and an
anti body that binds to translation products 25 of one |
or nore genes selected fromfd4e group consisting of |
Lmxl b, Nurrl, Enl, Ptx3, TH, DAT, and ADH2. 16. A
met hod for detecting or selecting a dopam nergic
neuron and/or a progenitor cell thereof, wherein the
nmet hod conprises the steps of: 30 (a) contacting a
cellular sanple potentially .conprising a dopam nergic
' euro / Qr r qgeni t ell. thereof with an
Ser V%nﬁrbgsgsgletgh%f) F%F npt??%q‘?% zlin E!ﬁ 38/%uelr5}t"’i pe0 Igrgngli"sti ng of an
305 am no aci d 318equence of afAys one of (a- 1320to (a-6) or
a partial sequence thereof (a-1) the am no acid
sequence of SEQ ID NO 14; (a-2) an amno acid
sequence with a deletion, insertion, substitution, or
dehi. t j .of # ' [ i.n the am no
et P}g’cglg ésg;hdgnmggq@? Pgtlg{)?{ B‘I’pl\laea %Lp p}%a- "d%nﬂ'gm no acid
sequenced?®ncoded by a A3l eoti de sequdshce t hat
hybri di zes under 47 stringent conditions to a gene
consi sting of the nucl eotide sequence of SEQ I D NO
: 13; (a-4) the am no acid sequence of SEQ ID NO 16 or
Asp LelSisp($ar Hsp Mp AW RO- 6] DerSREACE WML R ME! eti on,
insertion, substitution, or addition of one or nore
am no*8cids in the & no acid sequifce of SEQ I D NO
16 or 18; and 5 (a-6) an am no aci d sequence encoded
by a nucl eoti de sequence that hybridi zes under
stringent conditions to a gene consisting of the
Leu AlRUG-eRFidle A3 auenes Laf 6 BESA ReNGi diS A% Fkd:  and (b)
.contacting a cellular sanple potentially conprising a
do¥ani ner gi ¢ neurbh and/or a p#genitor cell thereof
Wi th a pol ynucl eotide that hybridi zes under stringent
conditions to 10 transcripts of one or nore genes
selected fromthe group consisting of Lnxlb, Nurrl,
1le AsBNis LBU XSGy Se@mel BHh ASH saM 1 @R BRtddpody that binds to
ransl ation products of said sel ected genes. 17. The
3et hod of cl ai®M 16, which fuf®her conprises the step
of: (c) contacting a cellular sanple potentially
conprising a dopam nergic neuron and/or a 15
progenitor cell thereof with a pol ynucl eoti de that
<210> hygori di zes under stringent conditions to transcripts
Q11> o%ﬁgither_or both of the genes selected from DAT and
Al ‘or with an anti body t hat
<212> DNA

{213> Homo sapiens

<400> 15
gtgaaatcag atcagecaga gcagticget gigactgate teteotececa coctacattc 60

tettegectag accoctateoct cotggotgat tetggtegoe otggacactc cotcagttct 120
ttcccaggag tgcggteect getggcegece agteoccagey ggcacggacg tcagacgcat 180
cgtttettet cotectacagg toetocegge ceggeoccegaa catgoteggac ggectaaaga 240

tggagegagaa cticcaaage gogatcgaca cotcggeotic ottetecteg ctgctgegca 300



binds to translation products of said sel ected genes.
18. The nethod of claim 16, wherein the genes sel ected
in step (b) is one or nore pfgdnxlb, 20 Nurrl, or
Enl. 19. A nethod for detecting or selecting a
dopam nergi ¢ neuron and/or a progenitor cell thereof,
wherein the nethod conprises the steps of: (a)
contacting a cellular sanple potentially conprising a
dopaninergic neuron and/or a 25 progenitor cel
hereof wi t baody that binpds to a polyp I de
sescuiiiih PP ERRCAARA RO PLGAHEE PERRTE Suareay DB of
(a-1) to (a-6) or a partial sequence thereof: (a- 1)
am no a ce of SEOID NO. 14;: (a-2),an
saotedghfr, AR Ra R e RN Rer e ariat Foshe trateianod on 126
substitut!on or addition of one or nore anino aci ds
agcccétgga E1ae ﬁ%&% 0 f%%éc%ﬁ%? uega%% Ofgaa%%?aag ﬁfb chta%%‘ d3g8(§a 3)
sequence that hybrldlzes under stringent conditions
seannd B QPRGBS B S 8085 9”0%4‘?” N
16 or 18; (a 5) an am no acid sequence with a
eLd ' jdonggf one
ttatgcggécrm |ralg£]aag ?r%tnn %tedg%:dcg tg%gg%gﬂta ?n{gjﬁ g&g%to gthg %u enc e SEQ
ID NO 16 or 18; and 35 (a-6) an am no acid sequence
-saoas AEOLRM o Ael 60! LS. SEAN ENGELRAL c'amgégg' Zggo under
ngent con |t I ons gene consi st
nucleotlde sequence of SEQ ID NO 15 or 17 48 and
actatgabda EfABLAAEL &%m‘}ag&l L it oL 8RO gm:&a%uay 720
conprising a dopam nergi c neuron and/or a progenitor
cell thereof wth a polynucl eotide that hybridizes
aaagtgufﬁiefga§§déhé%géﬁaigcﬁﬁéidéJébéaa§gé: caééﬁﬁgﬁs é?%£¥ﬁ§TgOf 98d her
- or both of the genes selected from DAT and ADH2, or
with an antlbody that 5 binds to translation products
 aggaag@baaSeabh a3 RdcCEdobtatiRNEScoatbac dIELIFRIN G Ra@ny Bitp Of
clains 16 to 19, wherein the pol ypeptide consisting of
a partial sequence conprises at |east 6 consecutive
geogagdifitNQaddecthal B3RS cotbhaddoc &xgkdgluadeOktadiaghdangUbGNi Ng a
dopam nergi ¢ neuron and/or progenitor cell thereof,
wherein the kit conprises: the reagent of claim?7 or

_ ctctggngc&dEdgé%aﬁE@'étﬁéﬁikfﬁatétgﬁtgt$ﬁitgdﬂ&%&%{ﬁii65%5306£§§er 960
gagcgaagat gaagaagetg gocaggegac ageageagca goagcaagat cagcagaaca 1020
: cccagagggt gagctotget cagacaaacg giggteggegag tgctgegatg gaaggaatca 1080
tgaaccccta cacggotetg cccaccccac agcagetoot gegocatecgag cagagigtet 1140
gcagctcaga tcocttccga cageggtolica coccacecca gatgcctgga gaccacatge 1200
?cccttatgg teccgagoce cttttocate acctggatag cgacgacacc tccctcagta 1260
acctggetega ttetttocta goaacctcag aagctgggoc totgeagice agagtgeggaa 1320

accccattga ccatecigtac tccatgeaga attettactt cacatctiga gtetteccot 1380




stringent conditions to transcripts of one or nore
genes selected fromthe group consisting of Lnxlb,
Nurrl, Enl, Ptx3, TH, DAT, =3i8b ADH2. 15 22. A kit for
di stingui shing a dopam nergi ¢ neuron and/or a
progenitor cell thereof, wherein the kit conprises:
the reagent of claim7 or 8; and an anti body that
binds to translation products of one or nore genes
selected fromthe group consi sting of Lmxlb, Nurrl,

agagti@@ét ggﬁiéééctérktat aa céﬁ&gafA¥¥l@tttgéﬁg%%gtcd%téE%Eﬂqoch4Qﬂ
screening for a differentiation-inducing reagent for a
dopam nergi ¢ neuron, wherein the nethod conprises the

tagga@k@dosggeéaggéaazga@@&fg@@ftgg@gagggg g@@ttétte&sg@a@&@cgw thsgel | s
that can be differentiat I nto dopam nergi c neurons;
(b) detecting a transcript of the Lnx | a gene by

gtatadtOit @Gkt diged PRl cadldcREa GRRLAGE: Wheihe t186d
substance, with a polynucl eotide that hybridi zes under
stringent conditions to a transcript of a 25 gene

t+t consisting of a nucleotide sequence of any onegsgf

(b-1) to (b-6): (b-1) the nucl eotide sequence of SEQ

ID NO 13; (b-2) a nucleotide sequence encoding a

pol ypepti de consisting of the am no acid sequence of

<210>S Q1D NO 14; (b-3) a nucleotide sequence that
hybri di zes under stringent conditions to a gene 30

<211> ceBesi sting of the nucleotide sequence of SEQ I D NO

<2125 éﬂ.(b 4) the nucl eotide sequence of SEQ ID NO 15 or
1 (b-5) the nucl eotide sequence encoding a

<213> plidmy pepteingle consi sting of the am no acid sequence of
SEQ ID NO 16 or 18; and (b-6) a nucl eoti de sequence
that hybridi zes under stringent conditions to a gene

<400> 38 consi sting of the nucl eotide sequence of SEQ | D NO
15 or 17; and (c) determ ning whether the test
substance can induce the differentiation of

Vet Leddisarfilndeygilgs 48t GaulbndsmPlentG inheertAlanserAispt of t he

1 Lmxl a ggne is detected,,24. The neth of cl aim 23,

wherei n the polynucleo%lde is a nucl eotide sequence

conprising at |east 15 consecutive nucl eotides. 5

Thr Ser Ala Ser Phe Ser Ser Leu Leu Gly Arg Ala Val Ser Pro Lys
20 25 30

Ser Val Cys Glu Gly Cys GIn Arg Val {le Leu Asp Arg Phe Leu Leu
35 40 45

Arg lLeu Asn Asp Ser Phe Trp His Glu Gin Cys Val GIn Cys Ala Ser
50 55 60

Cys Lys Glu Pro Leu Glu Thr Thr Cys Phe Tyr Arg Asp Lvys Lys lLeu
65 70 : 75 80




25. A nethod of screening for a

di fferentiation-inducing reagent for a dopam nergic
neuron, wherein the nmethod, ggymprises the steps of.

(a) contacting a test substance with cells that can be
differentiated i nto dopam nergic neurons; (Db)
detecting a translation product of the Lnxla gene by
contacting the cells, after contact with 10 the test
substance, with an antibody t hat binds to a

~pol ypeptj de cansi stin 0 equence of
Tyr G’%n%oﬁ% %PET(VBOGQ)‘ ¥y Lf'g Pgﬁ Agar a'%‘?f f’is s@éﬁuence
t hereof -85(b-1) the am 90 aci d sequence of SEQ | D NO
14; (b-2) an amino acid sequence with a deletion,
insertion, substitution, or addition of one or nore
am no acids in the amno acid sequence of SEQ ID NO
15.(hH-3 | uence, e d by a
Cys Phﬁ“’u%'l”eﬂg1 i dé %5%}%%%%?% ﬁ galgﬁ&d g egiauﬁlgg'%%st ri ngent
condi tdoons to a gen60&0n3|st|ng of 1t0he nucl eoti de
sequence of SEQ ID NO 13; (b-4) the amno acid
sequence of SEQ ID NO 16 or 18; (b-5) an am no acid
sequence with a deletion, insertion, substitution, or
t f ] | e amno acid
Ser Vag ueﬂngg_engegE%s IQ,BG %'%?6@%%0 é‘& éj[?}' % (% -6) an am no
aclld sequence endéddled by a nuclé@tlde sequence t hat
hybri di zes under stringent conditions to a gene
consi sting of the nucl eotide sequence of SEQ ID NO 15
or 17; and (c) determ ning whether the test substance
Leu ¢ GATSTAIGUES diPEVAT eLenid aki B) 8 caPAiger o C
neur ons en the translation product of the Lnxl a
1¥ene is detectl@e. 25 26. Thel4¥et hod of clai m 25,
wherein the pol ypeptide consisting of a partia
sequence conprises at |east six consecutive am no
acid residues. 1/99 SEQUENCE LI STI NG <110> ElI SAI CO.,
Lys GlyTAdp 52207 LVRrKears BXl Bes PECEIH Cout a1 dQP I, NE- produci ng
neuron <130> E1- AO307P <150> JP 2003- 395493 <151>
145 2003- 11- 26 15@160> 46 55

Ala Ala Ser Asp Ser Gly Lys Ser Asp Asp Glu Glu Ser Leu Cys Lys
165 170 ‘ 175

Ser Ala His Gly Ala Gly Lys Gly Thr Ala Glu Glu Gly Lys Asp His
180 185 190

Lys Arz Pro Lys Arg Pro Arg Thr lle Leu Thr Thr Gln Gin Arg Arg
195 - 200 205

~Ala Phe Lys Ala Ser Phe Glu Val Ser Ser Lys Pro Cys Arg Lys Val
210 215 220




Arg

225

Val

Gln

Ala

Pro

Ser
305

- Vet

Asp

Leu

<170> Patentln version 3.3 <210> 1 <211> 26 <21

2>

DNA <213> Artificial <220> <223> adapter for cDNA
anplification <400> 1 cagctgggfa acctacatca ttccgt 26

<210> 2 <211> 12 <212> DNA <213> Artificial <2
<223> adapter for cDNA anplification <400> 2 2/99
acggaatgat gt 12 <210> 3 <211> 26 <212> DNA <2
Artificial <220> <223> adapter for cDNA anplific
<400> 3 gtccatcttc tctctgagac tctggt 26 <210> 4

12
Glu Thr Leu Ala Ala Glu Thr Gly Leu Ser Val Arg Val Val Gln
230 235 240

Trp Phe Glin Asn Gln Arg Ala Lys Met Lys Lys Leu Ala Arg Arg
245 250 255

Gin GIn Gin GIn GIn Asp GIn Gin Asn Thr Gln Arg Leu Ser Ser
260 265 270

Gin Thr Asn Gly Gly Gly Ser Ala Gly Met Glu Gly 1le Met Asn
275 280 285

Tyr Thr Ala Leu Pro Thr Pro Gln Gln Leu Leu Ala lle Glu Gin
290 295 300

vVal Tyr Ser Ser Asp Pro Phe Arg GIn Gly Leu Thr Pro Pro Gin
310 3156 320

Pro Giy Asp His Met His Pro Tyr Gly Ala Glu Pro Leu Phe His
325 330 335

Leu Asp Ser Asp Asp Thr Ser Leu Ser Asn Leu Gly Asp Cys Phe
340 345 350

Ala Thr Ser Glu Ala Gly Pro Leu GIn Ser Arg Val Gly Asn Pro
355 360 365

20>

13>
ation
<211>




<212> DNA <213> Artificial <220> <223> adapter for
cDNA anplification <400> 4 accagagtct ca 12 <210> 5
<211> 26 <212> DNA <213> pg/p9ficial <220> <223>
adapter for cDNA anplification <400> 5 3/99 ctgatgggtg
tcttctgtga gtgtgt 26 <210> 6 <211> 12 <212> DNA
<213> Artificial <220> <223> adapter for cDNA

anplification <400> 6 acacactcac ag 12 <210> 7 <211>

26 <212> DNA <213> Artificial <220>
}le Asp His Leu Tyr Ser Met GIn Asn Ser Tyr Phe Thr Ser

370 375 380

<2100 17
{211> 839
<212> DNA
<{213> Homo sapiens
<400> 17
totggotttt tocactteet gtectesttt gegmattcat tcattoctat ttcageattc 60
cactgtatag tccagaggtg agcaaggeaa ggotegtgsg tggototgtt atccatctec 120
tgtgtecaag cgactgetce agttgtoace atgtttccag tcaccagetg agagagacic 180
tggotgcaga gacaggecteg agtetocete togtccaggt gtegttocaa aaccagagag 240
cgaagatgaa gaagciggoc aggegacags agcageagea goaagatcag cagaacacec 300
agaggetgag ctctgctcag acaaacggtg gtegggagtec tgggatgeaa graatcatga 360
acccctacac ggotctgcos accccacage agotcetgge catcgageag agtegtctaca 420
gotcagatee cttocgacag ggtotecaccc caccocagat geotggagac cacatgcace 480
cttatgegtee cgagoceott ttccatgace tggatagcga cgacacctoc ctcagtaace 540
tggetgatte tttcctagea acctcagaag ctggecctet goagtocaga gtgeggaaace 600
ccattgacca totgtactce atgcagaatt cttacttcac atcttgastc ticccctaga 660
gttetetgac taggoctccca tatggascaa coatattctt tgagegggtca ctggetitag 120
gacagggagy ccagggaaga getgggttag ggagegagit ttgtteezea toctettata 780




<223> adapter for cDNA anplification <400> 7
ccagcat cga gaatcagtgt gacagt 26 <210> 8 <211> 12
<212> DNA <213> Artificial ;5420> <223> adapter for
cDNA anplification <400> 8 ﬁ/ actgtcacac tg 12 <210>
9 <211> 26 <212> DNA <213> Artificial <220> <223>
adapter for cDNA anplification <400> 9 gtcgat gaac
ttcgactgtc gatcgt 26 <210> 10 <211> 12 <212> DNA
<213> Artificial <220> <223> adapter for cDNA
lification <400> 10 acgatcgaca

a t 12
taatgatatg gtgtagectea gecatttccaa agactgdata c ttatgggt tgoatagtt 839

210>
Q21>
212>
<213>

<400>

18
133
PRT

Homo sapiens

18

Met Lys Lys Leu Ala Arg Arg Gin Gin GIn Gin GIn Gin Asp Gin Gin

1

3] 10 15

Asn Thr Glin Arg Leu Ser Ser Ala GIn Thr Asn Gly Gly Gly Ser Ala

20 25 30

Gly Met Glu Gly lle Met Asn Pro Tyr Thr Ala Leu Pro Thr Pro Gln

35 40 45

Gln Leu Leu Ala |le Glu Gin Ser Val Tyr Ser Ser Asp Pro Phe Arg
50 55 60

Gin G
65

Gly A

ly Lew Thr Pro Pro Gln Met_Pro Gly Asp His Met His Pro Tyr
70 75 80

fa Glu Pro Leu Phe His Asp Leu Asp Ser Asp Asp Thr Ser lLeu
85 30 95

Ser Asn lLeu Gly Asp Cys Phe Leu Ala Thr Ser Glu Ala Gly Pro Leu




<210> 11 <211> 26 <212> DNA <213> Artificial <220>
<223> primer for cDNA anplification <400> 11 5/99
t gaagaaagt ctctgcaagt cagc /%p <210> 12 <211> 26
<212> DNA <213> Artificial <220> <223> priner for
cDNA anplification <400> 12 caccaccgtt tgtctgagca
gagctc 26 <210> 13 <211 > 3338 <212> DNA <213> Mis
nmuscul us <400> 13 gagagccgtc gcgagcagtt cacgggggct
cttctmbctc ctcccacctips acatttccct 6f¢ tgtctgaact
ctaccctcta ggctcattct tgtcgccctg gacactgctt ctttcctctc
120 ccaggagagt ggcaactgag ggtgcggagt cccaacaggc
acgggaagct agactcaacc 180 gttcctccgc tctacaggtc
ctcctggctc ,accccgaaca t cgg cctgaagatg 240

Gin Sega*ﬁﬁa%gaﬁﬂf APy %5%\33? é%p Bgst ﬁ%@@&%ﬂﬁ'@%ﬁ@& ft tctcctottt

gctigggcaga 300 ge@gt gagcc ccaagisct gt ct gcgagggce

tgtcagcggg tcatctcgga caggtttctg 360

Ser Tyr Phe Thr Ser
130

<210>
Q2115
<212
213>

19
1119
DNA

Mus musculus

<400> 19

atgttzgace gcatcaagat ggaggagecac geocottcgeoc cogggcccgs caccolgeges 60
gtgctegcteg getocgactg coogoateeo gccgtctgcé agggctegcca geggeceate 120
toccgaccget toctgatgeg agtcaacgag togtectgee acgaggagte tttszcagtec 180
gocggcatgtec agecaageoct caccaccage tgotacttec gggatcggaa actgtactge 240
aaacaagact accaacagct cttcgecggca aagtgcageg getgocatgega gaagatogeg 300
cctaccgagt togtcatgcg ggoectggag tgtgtetace acttesecig titotectec 360
tgtgtgtece agaggcaact gcgcaaggeg gacgagttog tgetcaagega gggecagetg 420
ctgtgcaage gtgactatga gaaggagaaa gacctgctca getocgtgag cocggacgag 480
totgactetg tgaagagtea gepateaagat geapacatga agccgeccaa ggggcagegec 540
agocagagta aaggcagteg agatgacggg aaagacccga gaaggecccas acggccoces 600



ctgcggct ca acgacagctt ctgccacgag caatgcgtgc agtgtgcctc
ctgcaaagag 420 cccctggaga ccacctgctt ctaccgggac
aagaagctct actgcaagta ccact aggag 480 6/ 99 aaactgtttg
ctgtcaaatg tgggggctgc ttcgaggcca ttgcgcccaa tgagtttgtc
540 atgcgtgccc agaagagcgt ataccacctg agctgcttct
gctgctgegt ctgtgagcga 600 cagctgcaga agggt gacga
gtttgtcctg aaggagggcc agctgctctg caaaggggac 660

t at gagaaag aacgggagct gctgagcctg gtgagccctg cggcctcaga

 sccst e AP oot AARaADg G L U0 TD “gA O aadl]

accat aagcg acccaaacgt cccagaacca tcctgaccac tcagcagagg

coctaen, aDAEEREL i BOOR bt R0 BRE B e RBRE oo

gagtgtccgt gtggttcagg tgtggttcca gaaccagcga 960

ccaagat ga ct c,ccgdcgacag cagcaacagc aa gacca
R e Gt L SR L

agt gggaat g cgggcat gga agggatcatg 1080 aacccctata
cott t gagg@t ct ac
casoadff il hesBityt BERREREE il T ARl AR 10300
tgcctggaga tcacatgcac 1200 ccctatggtg ctgaacctct
gecatdaltl L EALIAGaL E%%@Eg?&? Qct%!':&égca%'é‘éagaéc& GaaLARc 12660
ct gggagact gcitcctggc aaccticagaa gctgggcccc tgcagtccag
agt gggaaac 1320 cccattgacc atctgtactc catgcagaat
cagagdoG&l Bl SR L E%a%kécg?cgkaa%ég&&c CLREockaPUoasdibd t Ilogd
cctgggctcc cat atggaac aaccatactg tgtgaagggt tgctgacttt
1440 aggat gggga ggccagagaa gaggtgggct ggggagggag

_ gggaac&g&; géattgg:gcag é&a@&&%ﬁ Qgt%%gc‘t B&&@%L?E&c&&%&gt al@%

cagcatttcc aaagactgaa tacattatgg attgcatagt 1560 7/99
ttaatgtttc taataagagt cttagtgtta gatatgaaga tgtgtttato

,tgcttcﬁq:rggae(gggﬁegal@é-)t%ggcg&gg;%gggkgc @éﬁ& géé gécc%%a:g??%@

actagatatc tagggactco taacagctto

ggagaagtgo ttgt Gaagag gtgccgtatg tetattoate tacacaccaa
cggctokdétOcca OREAGRG IR EdcBbGLS tOototgtgtg tgtgtgtgig

tgtgtgtgtg tgtatgagtg 1800 tgtgtaaaac Ottt CataG

ttatcatcaa agtttattcc taattataac agacaccaac 1860

tgtacagcaa aagtaaGtt attttcagtg tgaactatat ttaaggaaat

192
<10 955 At gea 1920

211> 3712

<212> PRT

<{213> Mus musculus

- <400> 20

Met Leu Asp Gly lle Lys Met Glu Glu His Ala Leu Arg Pro Gly Pro
1 : 5 10 15

. Ala Thr Leu Gly Val Leu Leu Gly Ser Asp Cys Pro His Pro Ala Val

20 25 30

Lys Glu Gly Cys Gln Arg Pro |le Ser Asp Arg Phe Leu Met Arg Val




Asn

GIn

65

lys

Glu

Tyr

Lys

Asp

145

Ser

Lys

cttaagttat aaaatgagat aatttacttt tataaaettt atttttagtt
t ggagagact 1980 categgcagg gcagagagaa ctgttocaco
9990CCGzca gctctgagtg cttgggh%fa 2040 ototgtgato
agageat cat tgaggtotag aataGaaG c cagat ggeag geageat gct
2100 atagtgaact ZtgQ& cace otggtgteca gtcactggge
ctgaatgaga ttttaggett 2160 attggeatgg gattgttggg
cageat cagc aaggttgtec ttaccccoac ccccacGca 2220
gatst GagGx cgat gagt gt ggat gaagt 45 gat agccaca ectacetcte
tetctatgag 2280 tgtggatgag gtggttgcca caectaccte
cot ggggaca at aaggetoc ataccaggac 2340 atgatcgaag
ttgaaact aa aataaatctg atatgattta aaat ataace gagtcatgta

2400 . c . a,gaggat ac gaccac caggaagt
&lifs eﬁgﬁeég'tégq*t'g%% ggf g% E%’BBF'] %%c‘fe]@t g@gttgysgtgt%ccat at g
50yccacat gac aga&fgacacag ot ctgad@gg gt ggagacta 2520
CgG ecat ct gagaaggt gg aagaggCGgt g gtggatggaa ttctagaaGa
agtgttgact 2580 tgcacatotg ttgttttttt tttttgtttt
gttttgtttt gttottactt tttaaaaagt 2640 8/ 99 cacttcaacg
t c tt _actt c tctgtttgtc
n533 A P e E S TR AR PR s b Bk car ava
cagcctcatg 7§agttcatag 276% aagcagaggg d@ccaggcag
gt acccaggg ctcttccctc caactcatgt tgcagtccct 2820
gagcacagga agacccagta gccattgtac acagggacaa tcccgtgccc
tgaactccat 2880 tgtatacagg gacagttcca tgccctgatc
GIECACS?%F 99 o9 961 BRPREa ﬂ&g@scé}s%er%ﬁ%%ys g9t t aggat
ccttctgggg aagcagaatg agtdtagggg gaagaaagaa gggct ccagt

3000 g&jaggggct gt gacHygca tgacttcat®§ cccgggacca
t cat cagagc catgactatg 3060 cccacatatc cacttcattc

tctttaaggc cagaggaagc atgtccctta gtggtagagt 3120
gtgtgttgtg tgatttttgt gctcttcttt ataatttata caaaccgtca

Ly99382G2Poa TRL8M PRCEAINGT Al H90GLIR08Ts vgaggcgggat
gt agggggca cagacagtgt ctgtgtggct 3240 gattggttga
ggaaﬂggagc agat at gt ® at gaaagcaa ald8gagatce ttaattctac
3300 tctctaatgacataccgaga tgaaattaaa agcctctt 3338
<210> 14 <211> 382 <212> PRT

His Leu Gly Cys Phe Cys Cys Cys Val Cys Glu Arg GIn Leu Arg
il5 120 125

Gly Asp Glu Phe Val Leu Lys Glu Gly 8ln Leu Leu Cys Lys Gly
130 135 140

Tyr Glu Lys Glu Lys Asp Leu Leu Ser Ser Val Ser Pro Asp Glu
150 155 160

Asp Ser Val Lys Ser Glu Asp Glu Asp Gly Asp Met Lys Pro Ala
165 : 170 175

Gly GIn Gly Ser Gin Ser Lys Gly Ser Gly Asp Asp Gly Lys Asp




<213> Mus nuscul us <400> 14 Met Leu Asp Gy Leu Lys
Mt Qu Gu Asn Phe Gn Ser Ala lle u 1 5 10 15
9/99 Thr Ser Al a Ser Phe Seﬁllﬁr Leu Leu Gy Arg Al a
Val Ser Pro Lys 20 25 30 Ser Val Cys Qu Ay Cys Gn
Arg Val Ile Ser Asp Arg Phe Leu Leu 35 40 45 Arg Lau
Asn Asp Ser Phe Trp Hs GQu Gn Cys Val Gn Cys Al a
Ser 50 55 60 Cys Lys Qu Pro Leu Au Thr Thr Cys Phe
Tyr Argg Asp Lys Lysibeu 65 70 75 8 Tyr Cys Lys Tyr
H's Tyr Gu Lys Leu Phe Ala Val Lys Cys Ay Ay 85 90
95 Cys Phe Au Ala lle Ala Pro Asn A u Phe Val Mt Arg
Ala G n Lys 100 105 110 Ser Val Tyr Hi s Leu Ser Cys

ero g el ST WPk 1B Gl D00 Boid] 0 &5 L

LawsCys 130 135 240 Lys Ay Aspz0byr Qu Lys Gu Arg
A u Leu Leu Ser Leu Val Ser Pro 145 150 155 160

Arg Ala Phe Lys Ala Ser Phe Glu Val Ser Ser Lys Pro Cys Arg Lys
210 215 220

Val Arg Glu Thr Leu Ala Ala Giu Thr Gly Leu Ser Val Arg Val Val
225 230 2356 240

Gln Val Trp Phe GIn Asn GIn Arg Ala Lys Met Lys Lys Leu Ala Arg
245 250 255

Arg His GIn Gin GIn GIn Glu Gin GIn Asn Ser Gin Arg Leu Gly GIn’
260 265 270

Glu Val Leu Ser Ser Arg Met Glu Gly Met Met Ala Ser Tyr Thr Ala
275 280 285

Leu Ala Pro Pro Gln Gln GIn {le Val Ala Met Glu G!n Ser Pro Tyr
290 295 300

Gly Ser Ser Asp Pro Phe Gln Gin Gly Leu Thr Pro Pro Gin Met Pro
305 310 315 320

Gly Asn Asp Ser lle Phe His Asp [le Asp Ser Asp Thr Ser Leu Thr




10/99 Ala Ala Ser Asp Ser Gy Lys Ser Asp Asp Gu Qu

Ser
Lys
Lys
Gn
- Val
du
Val
Al a
Gn
Thr

Leu
Ay
Arg
Arg
Ser
Thr
Gn
Lys
Gn
Ser

Cys Lys 165 170 175 Ser Ala Hs Ay Ala Ay
Ala Ser Au Asp G ysdyp Asp His 180 185 190
Pro Lys Arg Pro Arg Thr Iie Leu Thr Thr G n
Arg 195 200 205 Ala Phe Lys Ala Ser Phe GQu
Ser Lys Pro Cys Arg Lys Val 210 215 220 Arg
Leu Ala Ala Qu Thr Ay Leu Ser Val Arg Val

32825 230 235 2460Val Trp Phe &5n Asn G n Arg
Met Lys Lys Leu Ala Arg Arg 245 250 255 G n
Gn dn Gn Asp Gn Gn Asn Thr Gn Arg Leu
260 265 270 Ala G n Thr Asn Ay Ser Ay Asn

- Ser L@L?er%&lﬁ cl&ghphgr%u %y SE,J- %e:MiEp gﬁl eﬁé?e{rgegj %ﬁg ::T 0 Tyr

Gn 280 295 300 11/ 995 Ser VaI Tyr #9n Ser Asp Pro Phe
Arg An dy Lau Thr Pro Pro G n

Ala Arg Val Gly Asn Pro lie Asp Arg Leu Tyr Ser Met Gln Ser Ser
355

Tyr Phe Ala
370

{2100 21
211> 1119
{212> DNA

Ser

360 365

<213> Homo sapiens

<400> 21

atgttggacg gecatcaagat ggaggagcac gccoctgogoc cogggooege cactotgeeg 60

-gtgetgetge gotecgacte cocgcateoce gocgtcteceg aggpotooca goggcccate 120

 tccgaccgct tectgatgeg agicaacgag togtccoteegc acgaggagtz tttecagtzo 180

gogegcgtete ageaageoect caccaccage tgoctacttce ggegatcggaa actgtactge 240

aaacaagact accaacaget cttcegcgecc aagtgcageg gotgcatgega gaapatcgec 300

cccaccgagt tegigatgeg gegcgciggag tgogtetace acctgggetg cttetgetge 360

tgcgigtegtg aacggcaget acgcaaggge gacgaattcg tpetcaagga gggocagetig 420

ctgtegcaageg gigactacga gaaggagaag gacctgctea gotocgtigag ccoocgacgag 480




305 310 315 320 Met Pro Gy Asp H's Met H's Pro Tyr
Gy Ala Qu Pro Lau Phe H's 325 330 335 Asp Leu Asp
Ser Asp Asp Thr Ser Leu Sergsfpgnh Leu Ay Asp Cys Phe
340 345 350 Leu Ala Thr Ser Qu Ala Ay Pro Leu Gn
Ser Arg Val Ay Asn Pro 355 360 365 lie Asp H s Leu
Tyr Ser Met G n Asn Ser Tyr Phe Thr Ser 370 375 380
<210> 15 <211> 1562 <212> DNA <213> Hono sapi ens
<400> 15 gt gaaatcag atcagccaga gcagttcgct gtgactgatc
tctcectcecca ccctacattc 60 tcttggctgg accctatcc

teoBaq i, SRR RO L Cat o AP Mo A R L e BFEL 1 20 0

© ttcccaggag tgcggtggcet gctggecgeccg agtcccagcg ggcacggacg

artoada§OORSHCR o B0, £OL! LSt AL, CEL el aca0g. Lech cocags,

. g@%ggc% ggaggcﬁ% g%at g%fac gé cC a%tgaﬁ gtaﬁga agaa
cttccaaagc gcgatcgaca cctcggcctc cttctcectcg ctgcetgggcea

Q 12/ aac C tgc ct agcg

scoatcltes Cetrg o RAGPRT TR Lol PR

ttctggcatg agcagtgcgt gcagtgcgcc tcctgcaaag 420

R T T e T A T

gcttcgaggc catcgctccc aatgagtttg 540 ttatgcgggce

caggtc%%%gf@t%%gécagclia%]é&cégggc&tgg&gggg gg%g%ctggégcgéaggatggég gt %Og cgagc
gacagcttca gaagggt gat gagt gtcC tgaaggaggg

gcagctgctc tgcaaaaggg 660
cagcaggage agcagaacic ccagcggctg ggccaggage tcoctgtccag cogoatggag 840

gecatgatge cttcctacas geogotgeee ccaccacage agcagategt geccatgeaa 800

cagagcccct acggecageag cgacccoitc cagcagggee tcacgeccgec ccaaatgcca 960

geggaacgact ccatcticeca tgacatcgac ageogatacct ccttaaccag cotecagegac 1020

tecttocteg gotcctcagza cgtggectoe ctgcaggoee gogtggeeaa ccocatocgac 1080

' cgeectotact ceatgeoagag ttectactic geeteotga 1119

{210> 22

211> 372

{212> PRT

<{213> Homo sapiens

<400> 22

Met Leu Asp Gly Ile Lys Met Glu Glu His Ala Leu Arg Pro Gly Pro

1 5 10 15

Ala Thr Leu Gly Val Leu Leu Gly Ser Asp Cys Pro His Pro Ala Val




Cys G

Asn

Gln

65

Lys

Glu

- Tyr

Lys

Asp
145

act at gagaa ggagcgggag ctgctcagcc tggtgagccc agcagcctca
gactcaggta 720 aaagtgatga tgaagaaagt ctctgcaagt
cagcccat gg ggcagggaaa ggaacygedg 780 aggaaggcaa
ggaccat aag cgccccaaac gtccgagaac catcttgaca actcaacaga
840 ggcgagcatt caaggcctca tttgaagtat cctccaagcc

ct gcaggaag gtgagagaga 900 ctctggctgc agagacaggg
ctgagtgtoc gtgtcgtcca ggtgtggttc caaaaccaga 960
gagcgangat gaagaagctzg gccaggcgac ageragcagca gcagcaagat
cagcagaaca 1020 cccagaggct gagctctgct cagacaaacg

gt ggtgggag ttctggcatg gaaggaatca 1080 tgaaccccta
cacggctctg cccaccccac agcagctcct ggccatcgag cagagt gt ct

140 acagctcaga tccecttcc cacccca

5| c%g@g &CC8c'dE g&" fﬁ‘bg re g@egg%fg $99 gt‘gjccgagccc
ctsgtccatg acctggmt ag caacgacacestccctcagta 1260
acctgggtga ttgtttccta gcaacctcag aagctgggcc tctgcagtcc

agagt gggaa 1320 accccattga ccatctgtac tccatgcaga
attcttactt cacatcttga gtcttcccct 1380 13/ 99 agagttctgt

G%ﬁ%ﬁag% GEAAH93Ys (8RGHRE gﬁg@%g tcactggctt

gatdgyg aggceaggga d agg gggt” t ggggaggga

5@ttttgttgg ggaiagct gtt 1500 ¢ at aat gat at ggtgtagce

tcagcatttc caaagactga atacattatg gattgcatag 1560 tt
1562 <210> 16 <211> 382 <212> PRT <213> Honp sapi ens
<400> 16 Met Leu Asp Ay Leu Lys Met Au A u Asn Phe

r T | et A Ser Phe Ser
L
@ Deuf@u ﬁ!au G &SQ?P Pﬂj} Aﬁ%/égp éﬁg L%:o Lyys 0 25 30 Ser
Val Cys Glu7OGIy C,ys Gn A’y Val |le Leu 8p Arg Phe
Leu Leu

Gln Asp Tyr Gin Gin Leu Phe Ala Ala Lys Cys Ser Gly Cys Met

85 90 95

Lys |le Ala Pro Thr Glu Phe Val Met Arg Ala Leu Glu Cys Val

100 105 110

His Leu Gly Cys Phe Cys Cys Cys Val Cys Glu Arg Gin Leu Arg

115 120 126

Gly Asp Glu Phe Val Leu Lys Glu Gly Gin Leu Leu Cys Lys Gly
130 135 140

Tyr Glu Lys Glu Lys Asp Leu Leu Ser Ser Val Ser Pro Asp Glu

150 155 160

Ser Asp Ser Val Lys Ser Giu Asp Glu Asp Gly Asp Met Lys Pro Ala




Lys

Pro

Arg

Yal

225

~GIn

Arg

Glu

. Leu

Gly

35 40 45 Arg Leu Asn Asp Ser Phe Trp Hs Qu Gn Cys
Val Gn Cys Ala Ser 50 55 60 Cys Lys GQu Pro Leu Gu
Thr Thr Cys Phe Tyr Arg Aspyda Lys Leu 65 70 75 80
14/ 99 Tyr Cys Lys Tyr Asp Tyr GQu Lys Leu Phe Al a Val
Lys Cys Gy Gy 85 90 95 Cys Phe u Ala lle Ala Pro
Asn Qu Phe vVal Met Arg Ala G n Lys 100 105 110 Ser
Val Tyr His Leu Ser Cys Phe Cys Cys Cys Val Cys Qu
"Arg G n %5 120 125 Leu7da n Lys Gy Aspg G u Phe Val
Leu Lys Gu Gy Gn Leu Leu Cys 130 135 140 Lys Gy
Asp Tyr Qu Lys Qu Arg Qu Leu Leu Ser Leu Val Ser
Pro 145 150 155 160 Ala Ala Ser Asp Ser Gy Lys Ser

BT S B I3 B Jorh BRAR Bl By Ly Asp

H s 180 185 190 185 190

Arg Arg Pro Lys Arg Pro Arg Thr lle Leu Thr Thr GIn GIn Arg

195 200 205

Ala Phe Lys Ala Ser Phe Glu Val Ser Ser Lys Pro Cys Arg Lys

210 215 220

Arg Glu Thr Leu Ala Ala Glu Thr Gly Leu Ser Val Arg Val Val
230 235 240

Val Trp Phe GIn Asn Gin Arg Ala Lys Met Lys Lys Leu Ala Arg

245 250 - 255

His Gln Gln Gln Gln Glu GIn Gin Asn Ser GIn Arg Leu Gly GiIn

260 _ 265 270

Val Leu Ser Ser Arg Met Glu Gly Met Met Ala Ser Tyr Thr Pro

275 280 285

Ala Pro Pro Gin Gln Gin lle Val Ala Met Giu Gin Ser Pro Tyr
290 295 300

Ser Ser Asp Pro'Phe Gin Gin Gly Leu Thr Pro Pro Gin Met Pro




Lys Arg Pro Lys Arg Pro Arg Thr Ile Leu Thr Thr Gn
Gn Arg Arg 195 200 205 Ala Phe Lys Ala Ser Phe Gu
Val Ser Ser Lys Pro Cys Argz2é4/9% Val 210 215 220 15/99
Arg Qu Thr Leu Ala Ala Gu Thr Gy Leu Ser Val Arg
Val Val Gn 225 230 235 240 Val Trp Phe G n Asn Gn
Arg Ala Lys Met Lys Lys Leu Ala Arg Arg 245 250 255
. Gn G@Gn Adn Gn Gn Gn Asp Gn Gn Asn Thr Gn Arg
305 Leu Ser Serd1960 265 270 AB® G n Thr Asn ¥y Ay dy
Ser Ala Ay Met Au Ay Ile Met Asn 275 280 285 Pro
Tyr Thr Ala Leu Pro Thr Pro Gn Gn Leu Leu Ala lle
Gu Gn 290 295 300 Ser Val Tyr Ser Ser Asp Pro Phe

Gly A 850Gdr GleYPrbatis HBE 175 As D0 B Thi385 LOr315 320 Met
Pro Ay Asp Hs Met His Pro Tyr Gy Ala Gu Pro Leu

Phe Hi s ¥5 330 335 Aspiteu Asp Ser AES Asp Thr Ser
Leu Ser Asn Leu Ay Asp Cys Phe 340 345 350

Ser Leu Ser Asp Cys Phe Leu Gly Ser Ser Asp Val Gly Ser Leu Gln
340 345 350

Ala Arg Val Gly Asn Pro |le Asp Arg Leu Tyr Ser Met Gln Ser Ser
' 355 360 365

Tyr Phe Ala Ser
370

<210> 23

211> 2247

<212> DNA

<213> Mus musculus

<400> 23
ggcacgaggg ccagggecag Tecgecccge gegctoogeac agotoegogt coctototes 60

ggceocgetg getgoctoce tetectgegz cogggctgec tecgtetage totocgogeo 120
ccgcttoege agegctooeg cggacceggg ctectetget cocgrageea actgeactte 180
ggogeapgtts aatgaatgaa gagagcggac aaggagatet gacegsgotsge atfcccaata 240
' gctcttt£tt aaaatcttgg aaactttegtc cttcgotgaa ttacgacact gtecacettt 300

aatttecteg aaaactccaa taactctget gaagccatge ctigtgttca ggegeagtat 360




Leu Ala Thr Ser Qu Ala Ay Pro Leu Gn Ser Arg Val
355 360 365 16/99 Ile Asp H's Lau Tyr Ser
370 375 380 <210> 17

dy

Asn Pro

Met Gn Asn Ser Tyr

Phe Thr

<211> 839 <212> DNA <213> no sapi ens <400> 17
tctggctttt tccacttggt gtggtggttt ggggattcat tcattectat
ttcagcattc 60 cactgtatag tccacaggtg agcaaggcaa
ggctggttgg tggctctgtt atccatctcc 120 tgtgtccaag
cgactcctcc agttgtcacc atgtttccag tcaccaggtg agagagacto
180 ct caga gaca ggct tcc t cgt ccagqgt
gggt‘“"&t’%?’f%gg&é a%geaﬁg@*agcffa %3@% gaagffg}a%?ééﬁ gg%@o

aggcgacagc agcagcagca gcaagat cag cagaacaccc 300

oo TR oS SRR AL OB 2905 00

agct cct ggc cat cgagcag agtgtctaca 420 gctcagatcc

el SRR ANl REr G saccRSaal, e Abeaag, coggocece

cgacacctcc ctcagtaacc 540 tgggtgattg tttcctagca
cctca aa tcca aaacc 60
acassdEEh FIRES, BTG Prs PRI Oty SR PoCH CRPE® at O gagt o
ttcccctaga 660 gttctgtgac taggctccca t at ggaacaa
ceatatrtctt a tca ct cttta 720 acagggag
tocatiedsy agga%{gé"ca gﬁag%%? °gga°39°g’g agfa ??%ggg%tgtgc?%ttgta
780 17/ 99 taatgatatg gtgtagctca gcatttccaa agact gaat a

cagtcé%ggg ggégég%gcc %%%ggéagéé té%é%%taé%lgkaaéé%ctc %Qé%ccc%§§3 720
- acacccageca coocgagelt ccagetgeag catageccga tegtegeacga tocggeoetee 780
cttcacaact tccaccagaa ctacgtggcec actacgecata tgatcgagca gaggaagaca 840
cotgtctece goctgtecact cttoctcoctit aagecasgtecge coccgggoac toeotgtgtct 900
agptgccaga tgcgettcga cggecctotg cacgtcccca tgaaccogga goCCEGEEEC 960
~.agccaccacg tagtggatgg goagacctte geoogtgccca accccattog caagecggea 1020
tocatggget tcocogggcct goagatcggc cacgeatcge agttgottga cacgoagetg 1080
ccoctcgecge cgteccggeg ctotoocctoe aatgagggtc tetgogotgt ttgegetgac 1140
aacgcggect gtcageacta cggtettege acttgtgage gotgoaaagg titctttaag 1200
.cgcacggtgc aaaaaaacgc gaaatatgtg tetttagcaa ataaaaactg cocagtggac 1260
aagegeocgec gaaatcgtig tcagtactgt cggtttcaga agtegcctage tetteggatg 1320
gttaaagaag tgegttegeac ggacagttta aaaggeocgga gagetcgttt accctegaag 1380
cocgaagagcc cacaggatcc ctoctocccoc tcacctcocogeg tegagtetgat cagtgoccte 1440



<212> PRT <213> Honp sapi ens <400> 18 Met Lys Lys Leu
Ala Arg Arg Gn Gn Gn Gn Gn Gn AsSp Gn Gn 15
10 15 Asn Thr G n Arg Lau %pg'\ier Ala Gn Thr Asn Ay
Gy Gy Ser Ala 20 25 30 Ay t u dy Ile Met Asn
Pro Tyr Thr Ala Leu Pro Thr Pro G n 35 40 45 G n Leu
Leu Ala lle AQu Gn Ser VvVal Tyr Ser Ser Asp Pro Phe
Arg 50 55 60 Gn Ay Leu Thr Pro Pro Gn Met Pro Ay
Asp H's Met His Pro Tyr 65 70 75 80 Gy Ala Qu Pro

Lau Phe H s Asp Lau Asp Ser As ASP Thr _Ser ay 85 90
gtcag@sccs@?gtsz@ﬁtiaafteagﬁcaA%*ﬁaes?émpﬁé’éjaﬂéa APaEETifPasSe 1 |y Al a
_ Gy Pro Leu 18/99 100 105 110 G n Ser Arg Val Ay Asn
' Prolle Asp H s LeuTg/r Ser Mt G n Asn. 115 Ser . T
_gcaaaqgﬁgg qq?gtqgg%% §ﬂ§6g§5§ﬁﬁjé tigfcaac atatccageca gttctacgat — 1560
ctectgaceg poctctatgga gatcatcaga geptgegcag agaagatece tggotttget 1620
gacctgocca aagocgacca ggacctgett titgaatcag ctttottaga attatttett 1680
ctgegettag catacaggtc caacccagtg gagggtaaac tcatotttte caatggegetz 1740
gicttgoaca gettecaatg cgtecetgge tttgegeaat ggattgattc cattgttgaa 1800
ttotcotoca actigocagaa tatgaacatc gacatttotg cocttoiccotg cattgetgcc 1860
ctggetatge tcacagagag acacgggctc aaggaaccca agagagtgea agagctacaa 1920
aacazaattg taaattetct taaagaccat gtgactttca ataategegse ttitgaaccga 1980
cccaactace tgtectasact gttgggeaag ctgccagaac tecgcaccet ttgoacacag 2040
.ggcctccagc goattttocta cctgaaattg gaagacttge taccaccace agcaataatt 2100
gacaaacitt tcctggacac cttacctttc taagacctic tcccaagcac gtcaaagaac 2160
tggaaagaaa aaaaaaataa catccagagg gggctggtca catgggecaga gagetgette 2220
aagtetccag tteacettat cteeectt 2247
210> 24
<211> 598
{212> PRI
{213> Mus musculus
400> 24




Met

Pro

Asp

Thr

Asp

65

Met

Met

_Met

Thr

<211> 1119 <212> DNA <213> Mus nuscul us <400> 19 120
125 atgttggacg gcat caagat ggaggagcac gcccttcgcc
ccgggcccgo caccotgggg 60 gtgyed gct gg gctccgactg
cccgcatccc geccgtotgcg agggctgcca goggcocatc 120
tccgaccgct tcctgatgcg agtcaacgag togtootggc acgaggagtg
tttgcagtgc 180 gcggcatgtc agcaagooot caccaccagc
tgotaottcc gggatcggaa actgtactgc 240 aaacaagact
accaacagct cttcgcggca aagtgoagcg gctgcatgga gaagatcgcg
PraOf)s &Gt AR n TG OEEHABEC e 98P B[ 08ATA 08B gt acc
acttgggctg tttctgctgc 360 tgtgtgtgog agaggcaact
gcgcaaggyg gacgagttcg t®ct caagga gggctagotg 420
ct gt gcaagg gtgact at ga gaaggagaaa gacctgctca gotccgtgag
cccggacgag 480 totgactctg tgaagagtga ggat gaagat
ggagacat ga agccggccaa ggggcagggc 540 agccagagta
ARAGHCAN B9 FY3LHaCOU% dFAYACRNAIBIORAFIGFCSRA acggceecccga
600 19/99 accatcctca ccacacagca gcgaagagct ttcaaggcat
cctttffaggt ctcctccady 660 ccctgtcgba aggt ccgaga
gacattggca gcagagacag gcctcagcgt gcgtgtggtc 720
caggtctggt ttcagaacca aagagcaaag atgaagaagc tggcctggag
acaccagcaa 780 caacaggagc agcagaactc ccagcggctg
PHROCLaRgagd dit Phgivenags egpsat RangspSddd THgosat gat gg
cct cctacac cgcgctggcc cctccgcagg agcagat cgt ggccat ggag
9 cagagcccct 4 ggaagcag cgac Tcttc caacagggcc
t cacgccgcc ccaaatgcca 960 gggaacgact ccatcttcca
cgatattgat agtgatacct ccctcaccag cctcagcgac 1020
tgcttcctcg gectcttccga cgtgggetcc ctgcaggcgc gcgtggggaa
Glacrclealhrgae ThO86r Segget PtaSér BieasgctgakhecMetct act tt
ggcctcotga 1119.<210> 20 <211e 372 <212> PRT

Asn Tyr Ser Thr Gly Tyr Asp Val Lys Pro Pro Cys Leu Tyr Gin
70 75 80

Pro Leu Ser Gly Gin GIn Ser Ser |le Lys Val Glu Asp lle GIn
86 90 95

His Asn Tyr Gin Gin His Ser His Leu Pro Pro Gln Ser Glu Glu
100 105 110

Met Pro His Ser Gly Ser Val Tyr Tyr Lys Pro Ser Ser Pro Pro
115 120 125

Pro Ser Thr Pro Ser Phe Gln Val Gln His Ser Pro Met Trp Asp
130 _ 135 140




<213> Mus nuscul us <400> 20 Met Leu Asp Gy Ille Lys
Mt Qu Qu Hs Ala Leu Arg Pro Ay Pro 1 5 10 15 Ala
Thr Leu Gy Val Leu Leu Gy, Asp Cys Pro His Pro
Ala val 20 25 30 Cys Qu Gly s Gn Arg Pro Ile Ser
Asp Arg Phe Leu Met Arg Val 20/99 35 40 45 Asn G u Ser
Ser Trp Hs Qu Qu Cys Lau An Cys Ala Ala Cys G n 50
55 60 G n Ala Leu Thr Thr Ser Cys Tyr Phe Arg Asp Arg
Lys Leu Tyr Cys 65 70 75 80 Lys G n Asp Tyr Gn Gn
Leu Phe Al a Ala Lys t 85 90 95 Gu
oo ryRlv e a3 g B 1 B B Ao R Leu i
145 Cys Val 1005405 110 Tyr Hiss Lau Gy Cys Bhe Cys Cys
Cys vVal Cys GQu Arg Gn Lau Arg 115 120 125 Lys Ay
Asp Qu Phe Val Leu Lys Qu Ay Gn Lau Leu Cys Lys
Gy 130 135 140

His Met lle Glu GIn Arg Lys Thr Pro Val Ser Arg Leu Ser Leu Fhe
165 170 175

Ser Phe Lys Gin Ser Pro Pro Gly Thr Pro Val Ser Ser Cys Gln Met
180 185 190

Arg Phe Asp Gly Pro Leu His Val Pro Met Asn Pro Glu Pro Ala Gly
195 200 205

Ser His His Val Val Asp Gly Gin Thr Phe Ala Val Pro Asn Pro lle
210 215 220

Arg Lys Pro Ala Ser Met Gly Phe Pro Gly Leu GIn lle Gly His Ala
225 230 235 240

Ser Gin Leu Leu Asp Thr GIn Val Pro Ser Pro Pro Ser Arg Gly Ser
245 250 255

Pro Ser Asn Glu Gly Leu Cys Ala Val Cys Gly Asp Asn Ala Ala Cys
260 265 270

Gln His Tyr Gly Val Arg Thr Cys Glu Gly Cys Lys Gly Phe Phe Lys
275 - 280 285




Asp Tyr Gu Lys Qu Lys Asp Leu Leu Ser Ser Val Ser
Pro Asp G u 145 150 155 160 Ser Asp Ser Val Lys Ser
GQu Asp Qu Asp Ay Asp Metg, Pro Ala 165 170 175
Lys Ay Gn Ay Ser Gn Ser Lys Ay Ser Ay Asp Asp
Gy Lys Asp 21/99 180 185 190 Pro Arg Arg Pro Lys Arg
Pro Arg Thr lie Leu Thr Thr Gn Gn Arg 195 200 205
Arg Ala Phe Lys Ala Ser Phe A u Val Ser Ser Lys Pro
Cys Arg Lys 210 215 220 Val Arg Au Thr Leu Ala Al a
GQu Thr dy Leu Ser Val Arg Val,K Va 225 230 235 240

Are They Ye\EIp Ly fsprida %?1 TNSH“GF’% WA A '%”ng?? M8t Lys Lys

"~ 2doeu Ala Arg 2485250 255 Arg Bcs Gn Gn Gn Gn Qu
Gn Gn Asn Ser Gn Arg Leu Gy G n 260 265 270 G u
Val Leu Ser Ser Arg Mt Au Ay Met Met Ala Ser Tyr
Thr Ala 275 280 285 Lau Ala Pro Pro Gn Gn Gn lle

Cys Pt)c{a\llalp)!«s% LI\JEtArg Alng (Erf? Assrge g\rgpl(’)g?s E M‘Ir Tyzrggrszﬂ(?% Phe
305 _ 310 315 320

GIn Lys Cys Leu Afa Val Gly Met Val Lys Glu Val Val Arg Thr Asp
325 330 335

Ser Leu Lys Gly Arg Arg Gly Arg Leu Pro Ser Lys Pro Lys Ser Pro
340 345 350

Gin Asp Pro Ser Pro Pro Ser Pro Pro Val Ser Leu lle Ser Ala Leu

3585 360 365

Val Arg Ala His Val Asp Ser Asn Pro Ala Met Thr Ser Leu Asp Tyr
370 375 380

Ser Arg Phe GlIn Ala Asn Pro Asp Tyr Gln Met Ser Gly Asp Asp Thr
385 390 395 400

Gin His ile GIn GIn Phe Tyr Asp Leu Leu Thr Gly Ser Met Giu lle
405 110 . 415

Ile Arg Gly Trp Ala Glu Lys lle Pro Gly Phe Ala Asp Leu Pro Lys
420 425 430




4

300 Ay Ser Ser Asp Pro Phe Gn Gn Ay Leu Thr Pro
Pro Gn Met Pro 305 310 315 320 Ay Asn Asp Ser lie
Phe His Asp fie Asp Ser Asp3Z#® Ser Leu Thr 22/99 325
330 335 Ser Leu Ser Asp Cys Phe Leu Ay Ser Ser Asp
Val Ay Ser Leu Gn 340 345 350 Ala Arg Val dy Asn
Pro lie Asp Arg Leu Tyr Ser Met G n Ser Ser 355 360
Tyr Phe Ala Ser 370 <210> 21 <211> 1119 <212> DNA
<213> Honp sapi ens <400> 21 365 atgttggacg gcat caagat

Ala AGORGORGCES 1G60HE: 310Ger QCHPEEEa06 ) £ aat plOang 60
gtgctgctgg gctccgactg occgcatccc gccgtctgecg agggctgcecca
gcgﬁoccatc 120 t"'é@gaccgct tc‘ctﬁ gcg agt caacgag
tcgtcctggc acgaggagtg tttgcagtgec 180 gcggegtgtc
agcaagccct caccaccagc tgctacttcc gggatcggaa actgtactgc
240 aaacaagact accaacagct cttcgcggcc aagtgcagcg

Leu ABCLGCARIDR Haagatsgdec B0 GIEaoACEOBgL | teCBegat gCcg

gcgctggag tgcgtgtacc acctgggetg cttctgetge 360

4 gcgtgtgtg aac%écagct acgcaagéogo gacgaattcg tgctcaagga
gggccagctg 420 ctgtgcaagg gtgactacga gaaggagaag
gacctgctca gctccgtgag ccccgacgag 480

Cys Asn Gly Val Val Leu His Arg Leu Gin Cys Val Arg Gly Phe Gly
465 470 475 480

'Glu Trp lle Asp Ser [le Val Giu Phe Ser Ser Asn Leu Gln Asn Met

485 490 495

Asn lfe Asp lle Ser Ala Phe Ser Cys lle Ala Ala Leu Ala Met Val
500 505 - b10

Thr Glu Arg His Gly Leu Lys Glu Pro Lys Arg Val Glu Giu Leu Gin
51§ 520 525

Asn Lys lle Val Asn Cys Leu Lys Asp His Val Thr Phe Asn Asn Gly
530 535 540

Gly Leu Asn Arg Pro Asn Tyr Leu Ser Lys Leu Leu Gly Lys Leu Pro
545 550 555 560

Glu Leu Arg Thr Leu Cys Thr Gin Gly Leu GIn Arg 1le Phe Tyr Leu
b6h 570 575




23/ 99 tccgactccg tgaagagcga ggat gaagat ggggacat ga
agcoggccaa ggggoagggo 540 agtcagagca
agggcagcggggat gacggg aaggacLefdc ggaggcccaa gcgaccccgg
600 accatcctca ccacgcagca gcgaagagcc ttcaaggcct
ccttcgaggt ctcgtcgaag 660 ccttgccgaa aggtccgaga
gacact ggca gctgagacgg gcctcagtgt gcccctggtc 720
caggtctggt ttcagaacca aagagcaaag at gaagaagc tggcgcggcg
gcaccagcag 780 cagcaggagc agcagaactc ccagcggctg
ggccaggagg tcctgtccag ccgcat ggag 840 at gat gg

Lys Ledt§leAsBdEE Vgt ER PERy b é@ab'c?ag'%g palg'éalgj"gtq%ﬁt ggccat gaaa
900 gppgagcccct acgggrgcag cgaccccigpc cagcagggcec
t cacgccgcc ccaaatgcca 960 gggaacgact ccatcttcca
t gacat cgac agcgatacct ccttaaccag cctcagcgac 1020
tgottcctcg gctcctcaga cgtgggctcc ctgcaggccc gcgtggggaa
coccat ogac %080 cggctotact ccatgcagag ttoctactto

Leu Asgclbr St ga° 199 <210> 22 <211> 372 <212> PRT <213>
Hogge sapi ens <400> 22 Met Leu Asp Gy Ile Lys Met Qu
GQu Hs Ala Leu Arg Pro Ay Pro 1 5 10 15 Ala Thr Lau
@y Val Lau Lau Ay Ser Asp Cys Pro H's Pro Ala Val
24/99 20 25 30 Cys Au Ay Cys Gn Arg Pro lie Ser Asp

<ﬂ0>ﬁ%§ Phe Leu Met Arg Val 35 40 45 Asn Qu Ser Ser Trp
Gu u Cys Leu Gn Cys Ala Ala Cys G n 50 55
211> 3447
<212> DNA
<213> Homo sapiens
400> 25
ggccagtocg cocggeeeet cecgocacgge tocgeggtcoe cttttgecteg tocagecgge 60
cgcctgtece tgotoootes ctecgteageg tgtoogeggtt cootticgoes agototeccca 120
cccctaceGe aCGCCGEECEC csgggctcbc agagggaact gcacttcgge agagtigaat 180
gaatpaagag agacgegegag aactcctaag gaggagatig gacaggotgg actccccatt 240
gottttetaa aaatcttgga aactitsztec ttcattgaat tacgacactg tccacettta 300
. atttectecga aaacgoctgt aactogsetg aagecatgec tigtgticag gogeagtatsg 360
getectogee toaaggagee agecccgett ctcagagota cagttaccac tottcgegag 420
aatacagetc cgatttotta actccagaght ttegtcaagtt tagecatggac cicaccaaca 480
ctgaaatcac tgccaccact tetctocecca gettcagtac ctitatggac aactacagca 540
caggctacga cgtcaagoca cottgotigt accaaatgec cotgtoogga cagcagicet 600
ccattaaggt agaagacatt cagatgcaca actaccagca acacagccac ctgcccccce 660



60 Gn Ala Leu Thr
Leu Tyr Cys
Phe Ala Al a
lie Ala Pro
Val 100 105
Val Cys Qu
d u Phe Vval

Thr Ser Cys Tyr Phe Arg Asp Arg Lys
65 70 75 80 Lys G n Asp Tyr Gn G n Leu
Lys Cys Ser Gy Met 85 90 95 A u Lys
Thr du Phe Val Met Arg Ala Leu Au Cys
110 Tyr His Leu Ay Cys Phe Cys Cys Cys
Arg G n Leu Arg 115 120 125 Lys Gy Asp
Leu Lys Gu Gy Gn Leu Leu Cys Lys Ay
130 135 140 Asp Tyr A u Lys GQu Lys Asp Leu Leu Ser
- Ser Val Ser Pro Asp d 145 150 155 160 Ser Ser
cutotoggn 448G WTPREY LIS tICRLD MEEEGR pr 0N o
25/ 99 165 170 175 Lys Ay Gn Ay Ser An Ser Lys Ay

S d Asp d L Asp 180 185 190 P Ar
cecosaBriy (RSRTY PREEERN THECPRD TREEFRE TRPERR @ 10y o

195 200 205 Arg Ala Phe Lys Ala Ser Phe G u Val Ser
tccacé§E¥f éé%gcgzgé% §§%§tg§€é% éﬁ%ggcacat gatcgagcag aggaaaacge 840
6agtctcccg coteteoote ttetecitta ageaategee cooctggoace coggtgtcta 900
gtteccagat gogettcgac gggeccctgc acglicocecat gaaccoggag ceegocggea 960
gccaccacgt ggteegacegge cagacctice ctegtgcccaa ccocattege aagcccgdgt 1020
‘ccatgggett cocggecctg cagatcggce acgogtctca gotgotogac acgeaggtge 1080
coctcaccece ghtogeggeee tococotcca acgaggeeet gtegegotgte tgtgggeraca 1140
acgcggcctg ccaacactac ggcgtegczca cotgtgagegg ctgcaaagge ttotttaage 1200
gecacagtgca aaaaaatgca aaatacgtgt gtttagcaaa taaaaactgc ccagtggaca 1260
agogtegeog gaatogetgt cagtactgoc gatttcagaa gtgcotgect gttgggatge 1320
tcaaagaagt ggticgcaca gacagtttaa aaggocggag aggtogttte coctcgaaac 1380
cpaagagece acaggageoc toiceccoctt cgococcget gagtetgate agigeccteg 1440
tcaggeccca tgtogactoe aacccggcta tgaccagect ggactattce aggticcage 1500
cgaaccetga ctatcaaate agtggagatg acacccagca tatccageoaa ttotatgzatce 1560
tootgacter ctocatgegag atcatocgeg gotggegcaga gaagatcoct ggettegeag 1620
acctgeccaa agecgaccaa gacctgotit ttgaatcage tttcttagaa ctgtttgtec 1680
ttegattage atacaggtcc aacccagigg agggtaaact catcttttge aatgeggtgg 1740




210
Leu
Phe
245
Ser
Ser
280
Gu

Phe
tottecgqey
Ser

'tctcctgoﬁ%

| Ser
.tggctatggt
acaagattgt
ccaattattt
ggctacageg
acaaactttt
tggaatgata
agcagtctea
aagaaaacaa
aagggecattt
gtataaactt
aatgtataat
acacacacat
ttececcttta
actaaatgtt

gecagtttege

agataagigt

215
Ser
Gn
250
Gn
Arg
285 Leu
G n Ser
Gn d@n
%ffscas%
Asp Thr
e Le
SRt
Met G n

cacagagaga

220
Val
Asn
255
Arg
Met

aaattgtcte
gtccaaactg
cattttctac
cctggacact
atggaaactg
goetocaagetg
acaaacaaac
fggctccggg
titattetea
ggegaaatgtt
acacacacac
acaagactic
gogtgestee
titttaaatt

gtttgcaasa

Val
Arg
H s

G u
Al a
Pro

Ay
Pro
Tyr
Lau

e AR e et

Ser Leu

Al
Ser Ser
cacgggetea
aaagaccacyg
tiggggaagc
ctgaaattgg
ttacctttct
tcaagagges
cccéccattt
aaaaactgtt
geatocotgga
gtttaaaasat
teggecatgot
acacacacac
aaagttttct
catgagtiga

attttgtecc

daaaagaaaa

Thr

260
Met
Gn
295
Pro

Met
Pro
290
Thr

Thr 325

%Sgea%ttﬁ%
355 360
aggaacccaa
tgactttcaa
tcecagaact
aagacttggt
aagacctoct
gocaagtcaca
ctgtaacesct
gotatttect
tttagaacat
cagtttgtig
tgegttettec
agagacacat
gotgtaaaga
agaaggcaaa

tatitatgaa

taaatacata

Ly
G

Leu Ala Ala Gu Thr dvy

t Lys
n Gn
265 270
Al a Ser
Gn G n
300

330 335
BT
Tyr Phe
gagagtggaa
caatgggege
fcgtaccctt
gecaccgeca
cccaagecact
tgggcagaga
cctagecoee
aacctgoagg
ggactacaca
ttcagaagaa
agttcagaca
cttaaggeea
aagctgtaat
gecttictaaa

taaatattac

daaaagggac

%%E%We

225 230 235 240 G n Va

Trp

Lys Leu Ala Arg
Gu Gn Gn Asn

Qu Val Leu Ser
Tyr Thr Pro 275
Ile Val Al a Met
Ser Ser Asp Pro
ME%QE qbZQ/ 9 305
Ser Lau Ser Asp
Leu G 40
Eﬁ%ﬁcﬁﬁf 1g6 yr
Al a Ser
gaactgcaaa 1920
ttgaaccgoe 1980
tgcacacagg 2040
gecaataattg 2100
tcazaggaac 2160
tagecgtegtg 2220
ttgatcecta 2280
cagaacctga 2340
caatacagtg 2400
agattgetat 2460
aatgtaacac 2520
cccacaagta 2580
atatagtaaa 2640
tttacccaat 2700
aaattctaaa 2760
aagcatgttg 2820




370 <210> 23 <210 2247 <212> DNA <213> Mus nuscul us
<400> 23 365 ggcacgaggg ccagggccag tccgccccgc
ggctccgoac agctccgegt ccotcigdLc 60 ggeccecegetg
gctgcctcecc tctcectgecgg ccgggctgge tgegtgtgge totccgegcec
120 ccgcttoogo agcgctcccg cggacccggg ctcctctgcet
cccggaggga actgcacttc 180 ggcggagttg aat gaat gaa
gagagcggac aaggagatct gacgggctgg attcccaata 240
gctctttttt aaaatcttgg aaactttgtc ottcgctgaa ttacgacact

gtccaccttt 300 aatttoctcg aaaactccaa taactct %

8 g@ %tcgc

attc’ff’éﬁgé@ﬁf@ét"’c faegeast tec SragLSaE R At E e ey T8y g
ctcaaggagc cagccccgcet tctcagagct acagttacca ctcttcggga
gaat acagct ccgattftctt aactccagag tttgica
cxtatit ot R AL B CH A b U B GERAT, BCHUEE R, O
ttctctcccce agcttcagta cctttatgga caactacagc 540
acag ac cC acct ctt tacca tccgg
eascaf} {0 P eer o) ALt ARG AR AR Eo s Eaa% gty
aactaccagc aacacagcca cctgccccct 660 cagtccgagg
a Qacaca caag te tt ccccg
aam@g@ g%%% 6%%?%%@9556%%t gcaé % %%cé%gf
tgtgggacga tccgggctcc 780 cttcacaact tccaccagaa
c cc_actac at a 8
taccgt%&% et g%gﬁ g%c? ?rtgf az'?ct% ?gtg%%%a cé% cf:hg%ogggcac
' tcctgtgtct 900 agctgccaga tgcgcttcga cgggcectctg

acaaaaic%ggtgcaccg%a%gagt 9&%%&30?%9 %‘.tgg %g?cg grgtg'g’tag@ao tac%%%‘c“.&c c %ng

g gcagaccttc gcC cca accccattcg caagccggca
1020 tccatgggct tcccgggcct gcagat cggc cacgcatcgc

t
s 54185 CSOHEENE Bl Se PR Ry

aacgcggcct gt cagcacta cggtgttcgc acttgtgagg gctgcaaagg
attttdtti Ll ARG 1 400 attec catattotet agtatttttc tttgtatatt 3300

toctagtatgg cacatgatat gagtecactge ctttttttet ategtgtatg acagtiagag 3360
atgotgattt ttittctgat aaattcttic ttitgagaaag acaattttaa tgtttacaac 3420
aataaaccat gtaaatgaaa aaaaaaa 3447
<210> 26
<211> 598
212> PRT
213> Homo sapiens

L4000 26
Met Pro Cys Val GlIn Ala Gln Tyr Gly Ser Ser Pro Gin Gly Ala Ser

1 5 10 15

Pro Ala Ser GIn Ser Tyr Ser Tyr His Ser Ser Gly Glu Tyr Ser Ser




cgcacggt gc aaaaaaacgc gaaatatgtg tgtttagcaa ataaaaactg
cccagtggac 1260 aagcgccgcc gaaatctttg tcagtactgt
cggtttcaga agtgcctagc tgttogggyg 1320 gttaaagaag
tggttcgcac ggacagttta aaaggccgga gaggtcgttt accctcgaag
1380 ccgaagagcc cacaggatcc ctctccctcc tcacctccgg

t gagtctgat cagtgccctc 1440 28/ 99 gtcagagccc acgtcgattc
caat ccggca atgaccagcc tggactattc caggttccag 1500
gcaaamcctg actatcagab gagt ggagat ggf acccaac atatccagca
gttctacgat 1560 ctcctgaccg gctctatgga gatcatcaga

gggt gggcag agaagatccc tggctttgct 1620 gacctgccca
aagccgacca ggacctgctt tttgaatcag ctttcttaga attatttgtt

1680 tt tac a ggt aaac
Asp P rfec'aet"'cp"t"ttd Hfﬁgﬁégt"és ?g‘%% E'?tc ﬁ%’cﬁ“ gfsslg‘tgcaatg
cgsmcgt ggc tttggggaat ggattgattaﬁcattgttgaa 1800
ttctcctcca acttgcagaat at gaacatc gacatttctg ccttctcctg
cattgctgcc 1860 ctggctatgg tcacagagag acacgggctc
aaggaaccca agagagt gga agagctacaa 1920 aacaaaattg
e oh PR LR HRaRpaeeat, Stgact bics, Ahaalagago tit gaaccga
198G "tctadt aft thc%aaac? g ggggaag cl gccagaac
5@ ccgcaccct ttgdacacag 2040 é@@cctccagc gcattttcta
cctgaaattg gaagacttgg taccaccacc agcaataatt 2100
gacaaacttt tcctggacac cttacctttc taagaccttc tcccaagcac
gtcaaagaac 2160 tggaaagaaa aaaaaaat aa cat ccagagg

ren AR B0V BP G IEDEFTR, SRIBHEHL B 5 e BT 2105 prr
86 <213> NUs miscul us <400> 24 29/99 Met FW%)Cys Val Gn

Ala Gn Tyr Gy Ser Ser Pro Gn Ay Ala Ser 15 10 15
Pro Ala Ser Gn Ser Tyr Ser Tyr His Ser Ser Ay Qu

Tyr Ser Ser
Met Pro Leu Ser Gly Gln Gln Ser Ser Ile Lys Val Glu Asp Ile Gin
85 90 - 95

Met His Asn Tyr GlIn Gin His Ser His Leu Pro Pro GIn Ser Glu Glu
100 105 110

Met Met Pro His Ser Gly Ser Val Tyr Tyr Lys Pro Ser Ser Pro Pro
115 120 125

Thr Pro Thr Thr Pro Gly Phe Gln Val Gln His Ser Pro Met Trp Asp
- 130 135 140

" Asp Pro Gly Ser Leu His Asn Phe His GIn Asn Tyr Val Ala Thr Thr
145 150 155 160

His Met [le Glu GIn Arg Lys Thr Pro Val Ser Arg l.eu Ser lLeu Phe




20 25 30 Asp Phe Leu Thr Pro du Phe Val Lys Phe Ser
Met Asp Leu Thr Asn 35 40 45 Thr Qu Ile Thr Ala Thr
Thr Ser Leu Pro Ser Phe Serssiy Phe Met 50 55 60 Asp
Asn Tyr Ser Thr @y Tyr Asp Val Lys Pro Pro Cys Leu
Tyr Gn 65 70 75 80 Met Pro Leu Ser Ay Gn Gn Ser
Ser Ile Lys Val Qu Asp Ile Gn 85 90 95 Met Hi s Asn
Tyr Gn Gn Hs Ser H's Leu Pro Pro Gn Ser u du
100 105 80 Met Met Prd’MHis Ser Ay SE¥ val Tyr Tyr
Lys Pro Ser Ser Pro Pro 115 120 125 Thr Pro Ser Thr
Pro Ser Phe G n Val Gn Hs Ser Pro Met Trp Asp 130
135 140 30/99 Asp Pro Ay Ser Leu His Asn Phe H's G n

Ser Pfﬂ%slﬂrsTG’IF\ %@lPrélPao BN AP Pro Sl‘éflsSélrlc_’@e 153 d@Ouedi s Met lie
Arg Lys Thr Pro Val Ser ArgqoLeu Ser Leu Phe

165 11789 175 Ser Phe'8ys G n Ser Pr&%ro Ay Thr Pro
Val Ser Ser Cys G n Met

_ Arg Phe Asp Gly Pro Leu His Val Pro Met Asn Pro Glu Pro Ala Gly
195 200 205

~ Ser His His Val Val Asp Gly GIn Thr Phe Ala Val Pro Asn Pro |le
210 215 220

- Arg Lys Pro Ala Ser Met Gly Phe Pro Gly Leu GlIn Ile Gly His Ala
225 230 235 240

Ser GIn Leu Leu Asp Thr GIn Vai Pro Ser Pro Pro Ser Arg Gly Ser
| 245 250 255

Pro Ser Asn Glu Gly Leu Cys Ala Val Cys Gly Asp Asn Ala Ala Cys
260 265 270

Gin His Tyr Gly Val Arg Thr Cys Glu Gly Cys Lys Gly Phe Phe Lys
275 280 285

Arg Thr Val GiIn Lys Asn Ala Lys Tyr Val Cys Leu Ala Asn Lys Asn
290 295 300

"Cys Pro Val Asp Lys Arg Arg Arg Asn Arg Cys GIn Tyr Cys Arg Phe




305

Gln

Ser

Gln

Val

Ser

- 385

Gin

Ife

Ala

Leu

180
Asn
Val

215
Gn
Asp
250
Asp
Arg
285
Lau

Val

Leu Lvs

Glu Pro
355

Arg Ala

370

Arg Phe

His |le

Arg Gly

Asp Gin
435

Arg leu

185
Pro
Asp
220
lie
Thr
255
Asn
Thr

Gly Arg Arg
340

Ser Pro Pro

His Val Asp

Gin Ala Asn

390

Gin Gin
405

Phe

Trp Ala Glu

420

Asp Leu Leu

Ala Tyr Arg

Arg
Pro
Gn
Lys
H s
Val
Ser
A g1 a Cys
Cys Gu
31/99 Arg Thr Val
Ala Asn Lys Asn 290 295 300 Cys Pro Val

Arg Arg Arg Asn Ar s G.n Tyr
g1 dng Adp el o B8 vetbeable VAL Vg ekt
Val 3859 Thr Asp 32530330 335 Ser
Arg Ay Arg Leu Pro Ser

Gly

Ser

Ser

375

Pro

Tyr

Lys

Phe

Ser

Phe
Al a
Thr
Pro
Al a
Pro
Asn

Ay

Arg

Pro

360

Asn

Asp

Asp

lie

Glu

440

Asn

Asp Ay Pro Leu His Val Pro Mt
Ay 195 200 205 Ser H's Hi s Val
Phe Al%gk% Pro Asn Pro lie 210
Al a Ser t Ay Phe Pro Ay Leu
225 230 235 240 Ser G n Leu Leu
Ser Pro Pro Ser Arg Ay Ser 245
Gu Ay Leu Cys Ala Val Cys Ay
260 26fs 270 G n Hi s spyr Ay Val
Cys Lys Ay Phe Phe Lys 275 280
G n Lys Asn Ala Lys Tyr Val Cys
Asp Lys
Phe 305 310
NAI Lys G u
lasg Lys Gy Arg
Lys Pro Lys Ser Pro

Lys Pro Lys Ser Pro

350

Leu Pro Ser

345

Leu lle Ser Ala Leu

365

Pro Val Ser

Ala Met Thr Ser Leu

380

Pro Asp Tyr

Thr
400

Met
3495

Tyr Gin Ser Gly Asp Asp

Glu
415

leu Thr Gly Ser Met ile

410

Leu

Gly Phe Ala Asp Leu Pro Lys

430

Pro
425

Leu Glu Leu Phe Val

445

Ser Ala Phe

Pro Val Glu Gly Lys Leu Ile Phe




340
Ser
Val
375
Ser
Gn
410
458l a
Leu
440

345
Leu
Asp
380
dy
Phe
415

Asp .

Leu
445

350
Ile
Ser
Ser
Asp
Tyr
I'le
Leu
Phe
Leu
Leu

G n
Ser
Asn

Asp
Al a
Pro
Phe
Thr
Leu
Ay

Prsgs Lys

Au
Arg
Ile

Ser
Leu
Phe

Pro Ser Pro Pro Ser Pro Pro Val
Leu 355 360 365 Val Arg Ala His

Al a I\/Et40]' Ser

Leu Asp Tyr 370

Gn Aa n Pro Asp Tyr G n Mt

385 390 395 400
Leu Thr Gy Ser
Trp Ala Au Lys

Gn Hs Ile Gn
Met Au lle 405
Ile Pro Gy Phe

420 425 460 32/99 Ala Asp G n Asp

Ala Phe Leu G u

Leu Phe Val 435

Ala Tyr Arg Ser Asn Pro Val G u
450 455 460 Cys Asn dy Val Val

Cys Aszrf?u%é &l Jesfile Fra st finie (81 gyt Bgﬁﬁ Ser Ser
465 Asn Leu G m7Asn Met 485 49 495 Asn |le 488p |l e Ser
Ala Phe Ser Cys Ile Ala Ala Leu Ala Mt Val

Glu Trp lle Asp Ser Ile Val Glu Phe Ser Ser Asn Leu Gin

Asn lle Asp

lte
500

Thr Glu Arg His

515

Asn Lys lle

530

Gly Leu Asn

545

Glu Leu Arg

Lys Leu Glu

lLeu Asp Thr

Val

Arg

Thr

Asp

580

Leu

485

490

Ser Ala Phe Ser Cvs lle Ala Ala Leu Ala

Gly Leu

Asn Cys

Pro Asn Tyr

550

Leu Gys

565

lLeu Val

Pro Phe

Leu
535

Thr

Pro

Lys Glu

520

Lys

Leu

Gin

Pro

505 510

Pro Lys Arg Va! Glu Glu
525

Asp His Val Thr Phe Asn
540

Ser Lys Leu Leu Gly Lys
555

Gily Leu GIn Arg |le Phe
570

Pro Ala lle lle Asp Lys
585 590

Asn Met
495

Met Val

Leu GIn

Asn Gly

Leu Pro

560

Tyr Leu
575

Leu Phe




505
Val
Cys
540
Ay
Leu Cys
570 575
|ie% | e
Phe 595
sapi ens

500
Arg
Asn
535
Leu

Thr
Au
Lys
Leu

510
Au
Leu
Ay

GQu Arg Hs Ay Leu Lys Qu Pro Lys
Leu G n 515 520 525 Asn Lys Ile Va
Asp Hi s Val 4t Phe Asn Asn Ay 530
Asn Arg Pro Asn Tyr Leu Ser Lys Leu
Lys Leu Pro 545 550 555 560 G u Leu Arg Thr
Thr Gn Ay Leu Gn Arg Il e Phe Tyr Leu 565
33/99 Lys Leu A u Asp Leu Val Pro Pro Pro Al a
Asp Lys Leu Phe 580 585 Leu Asp Thr Leu Pro
<210> 25 <211> 3447 <212> DNA <213> Hono
590 <400> 25 ggccagtccg cccggcgget cgcgcacggc

tccgecggtcc cttttgectg tccageccgge 60 cgectgtcce
<210>t ggt ccctcc ctccgtgagg tgtccgggtt cccttcgecec agetctccca
cccctacccg accccggege ccgggetccc agagggaact

120

(211>gg%

tcggc agagttgaat 180 gaat gaagag agacgcggag

<212>a@@t cct aag gaggagattg gacaggctgg actccccatt 240

213>

<400> 27
gocgteggott

agaaagaaag
acaaattaga
agacgectoge
tteccttett
EZCECEEEEE
acagcagcce
CCOEALECEEC
agacagegtyg
gecgoocote
gcogocecca
ECacCEcacso
ggaacagece

aggageagea

atececceat

daadagaaaa

gagageggaga

ctttottttt

cotcteocece

gcgeegeccy

gagcctaaaa

ctcagtctga

ceeggtgteee

goccatcace

ccgecageate

accaactttt

ctgoccteoage

agocgegteg

taagaccaat

gaaaataata

gagegagatt

tecgecteca

CACCoCCace

£CECCECEEC

gtcagcogeea

gtetgageoeco

cgcagecage

cgecacctece

tcgoggogce

tecatcgataa

teoteggteen

agcgtgacceg

cactgaaatc

gcoaagtgte

tectccacea

teegeoetet

EECCCECIER

cagggctigee

cteggececte

aggagccage

gecoeceogteg

cecegeateeo

tegctocaccag

catectaage

ttegecisca

aggccagact

tigtigeciza

ttcactgtat

£AgCEERCEA

geeticgete

caaagigegeg

gegoggocga

gecgeggtey

gECagCaECE

cctootpoge

GCECCCGOEC

CCEGAEZCCCE

cccgattiice

EGGEEaEgaE

getgcageta

a2agaaasaaa

ctggatgtet

£agecagecs

aggctteget

teggeagosa

geatggaaga

CagcEggCEEC

goagogategg

cacccigtet

CECCECCECC

cggcccaget

gttgcaaaaa

ECECAZCALE

gagaccccgt

gcttttctaa aaatcttgga aactttgtcc ttcattgaat tacgacactg

t @%%E‘@FP tus 300

60

120

180

240

300

360

420

480

540

600

660

720

780

840




atttcctcga aaacgcctgt aactcggctg aagccatgcc ttgtgttcag
gcgcagtatg 360 ggtcctcgecc tcaaggagcc agccccgctt
ct cagagcta cagttaccac tcttc g 420 aatacagctc
cgatttctta actccagagt ttgtcaadtt tagcatggac ctcaccaaca
480 ctgaaatcac tgccaccact tctctcccca gcttcagtac
ctttatggac aactacagca 540 caggctacga cgtcaagcca
ccttgcttgt accaaatgcc cctgtccgga cagcagtcct 600
ccattaaggt agaagacatt cagatgcaca actaccaaca acacagccac
ctgcccecccc 660 34/99 agtctgagga gatgatgccg cactccgggt
teactelg @&caeacaagcafég%%sé%w&fge%c %Tcgéétgﬁocage&eé%ﬂaccaeo
cccggacttc caggtgcagc acagccccat gtgggacgac ccgggatctc
780 tccacaactt ccaccagaac tacgtggcca ctac cacaé
ctstggga?acg%g%@%gfga%ﬁga@geacs%gt%a@ge%%g%@ﬂ*ee«%ﬂe?%cc? 0

ttctccttta agcaatcgcc ccctggcacc ccggtatcta 900

gttgccagat gcgcttcgac cccectgc acgtccccat ¢ ccggag
cessa e B0 eaeD ST E . LR E T P AEGT SR EReR { Qo0
ctgtgcccaa ccccattcgc aagcccgcgt 1020 ccatgggcett
cccgggcect g cagat.cggecc acgcegt ctc ctgctcgac ac ggt gc
as0eBCE R0 S RE LA HER B BT B T BRIGE. FLEE T e oRt Gog o
gtgcgctgtg tgtggggaca 1140 acgcggcctg ccaacactac

gagtcoggéjgg%%‘ﬁ%z%gcé‘g%%‘%?%ggga%%%%igig‘ggga %‘f%gacé%%g%g t1 éggoaact gc

ccagtggaca 1260 agcgtcgccg gaatcgctgt cagtactgcc

srosecliin (AL M P e URT T O EED caehhgaaac

1380 cgaagagccc acaggagccc tctccccecctt cgecccceggt

s QL SRR PR R0 IR R ot

cgaaccctga ctatcaaatg agtggagatg acacccagca tatccagcaa

aaagaa %:Efag%it ggf}t anlggggagtagééc%o%ggggg g&gﬁ&ﬁ&%%%&c@éa&@at Cclggg

caga gaagat ccct ggcttcgcag acct gcccaa
agccgaccaa gacctgcttt ttgaatcagc tttcttagaa ctgtttgtcc

gctgcaé%?octc%&g%éfgl Lﬁqg&a%ca%ﬁg%gﬁ3gﬁg%g%§& %g?&g&t ae\%%

cttttgc aatggggtg tcttgcacag gttgcaatgc
gttcgtggct ttggggaatg gattgattcc attgttgaat 1800

gaccctE%Hbcégégéﬁﬁfbac%gbgéaagﬁﬁaétcééégg%%pégﬁgﬁbtgé¥aiécgﬁgég§é Ct1h§ﬁ cctgce
- aftgctgccc 1860

gcetegccaag atcaagaaag ccacapggeat caagaacggc ctggegotgc acctcatgge 1500
coaggeactg tacaaccact ctaccaccac ggttcaggac aaagacgaga gegaghtaget 1560
gtgegccaget coggggcccg cggiccaacg gcgoccgige cacctecagg ctoetoggge 1620
ctgecgottc accagoccca cgcagagacg atcgctatgg agsgaggeat caatcaggge 1680
gacagagaaa gogageaaga gaaageaatc ciccgagige acattcacat aggaacaaaa 1740
cggtttttaa acgegagtaa gactcggaca ggacaggtge tatgggggaa aaataaacat 1800
ctattoctcta actecactgta taagatgaaa ctgeogaattc cttaaagotc tatcatgcca 1860

aactgettac gaccgtgtat atatttaatt tcaggtaags aaaacaaata tgtgtagega 1920




t ggct at ggt cacagagaga cacgggctca aggaacccaa gagagt ggaa
gaactgcaaa 1920 acaagattgt aaattgtctc aaagaccacg
tgactttcaa caatgggggg ttgaacygrc 1980 ccaattattt
gt ccaaactg ttggggaagc tcccagaact tcgtaccctt tgcacacagg
2040 ggctacagcg cattttctac ctgaaattgg aagacttggt
gccaccgcca gcaataattg 2100 acaaactttt
cctggacactttacctttct aagacctcct cccaagcact tcaaaggaac
2160 tggaatgata atggaaactg tcaagagggg gcaagtcaca
tototdGROCAGRGR: { POCEOLO! CortPA0: BUISRALE! GRULLEPAYGE
ccccccattt ctgtaaccct cctagccccc ttgatcccta 228
aagaaaacaa acaaacaaac aaaaactgtt gctatttcct aacctgcagg
ttatadt RHORGREL @8t 34lcta8A0 ggealblc LQYELELLD g@:c&fg@{‘lp ClgaR
tttagaacat ggactacaca caatacagtg 2400 gtataaactt
tttattctca gtttaaaaat cagtttgttg ttcagaagaa agattgct at
cetttiédflgctattitdat @alatg00eaalQtic 199kt detchQetd oth s
agttcagaca aatgtaacac 2520 acacacacat acacacacac
acacacacac agagacacat cttaagggga cccacaagta 2580
aacgctebACEGEI e AEIAFACH! Sr1BAROEL HHBlacBS! PliAGAIA a396d at aat
at at agt aaa 2640 actaaatgtt gcgtgggtgg catgagttga
_ agaaggcaaa ggcttgtaaa tttacccaat 2700 gcagtttggc
gtetetibbdcl ¢aacttcatdtb tt@h@C gkttt itat Q@ st OB tatdtase aaad ct aaa
2760 agataagtgt gtttgcaaaa aaaaagaaaa taaatacata
aaaaagggac aagcatgttg 2820 36/99 attctaggtt gaaaatgtta
tccogth@ggenactiegrtCtideddhgrUtccbabglaCiRtactdcaiabanads 2988
aatatttcag acactatgta gtctgttaga ttttataaag attggtagtt
atctgagctt 2940 aaacatttto tcaattttaa aataggtggg
agactgedwaggtdthtaaa@asAt St atid G Cégatic3i0thet @@amg 0 FaMn
catagtgttt gtaacaccgt ccaacattcc ttgtttgtaa gtgttgtatg
3060 taccgttgat gttgataaaa agaaagttta tatcttgatt
~taaa attttgttgt ctaaagctaa 3120 acaaaacttg cat gcagesayg
cttttgactg tttccagagt gcttataata tacataactc 3180
cctggaaata actgagcact ttgaattttt tttatgtcta aaattgtcag
ttaatttatt 3240 attttgtttg agtaagaatt ttaatattgc
<o10> CAfattctgt agtatttttc tttgtatatt 3300 totagtatgg
cacatgatat gagtcactgc ctttttttct atggtgtatg acagttagag
<211> 3880 atgctgattt tttttctgat aaattctttc tttgagaaag
(210> Bgpattttaa tgtttacaac 3420 aataaaccat gtaaatgaaa

aaaaaaa 3447
<213> Mus musculus

<400> 28
Met Glu Glu Gln Gln Pro Glu Pro Lys Ser Gln Arg Asp Ser Gly Leu

1 | 5 10 15

Gly Ala Val Ala Ala Ala Ala Pro Ser Gly Leu Ser Leu Ser Leu Ser
20 25 30

Pro Giy Ala Ser Gly Ser Ser Gly Ser Asp Gly Asp Ser Val Pro Val
35 40 45




|

<210> 26 <211> 598 <212> PRT <213> Honop sapi ens
<400> 26 Met Pro Cys Val Gn Ala Gn Tyr Ay Ser Ser
Pro Gn Gy Ala Ser 15 104449 Pro Ala Ser G n Ser Tyr
Ser Tyr His Ser Ser Ay Gu Tyr Ser Ser 37/99 20 25 30
Asp Phe Leu Thr Pro Qu Phe Val Lys Phe Ser Met Asp
Leu Thr Asn 35 40 45 Thr Qu Ile Thr Ala Thr Thr Ser
Leu Pro Ser Phe Ser Thr Phe Met 50 55 60 Asp Asn Tyr
Ser Thr Ay Tyr Asp Val Lys Pro Pro Cys Leu Tyr Gn

| 65,7075, 80 Pro Leu Ser G in Ser Ser Ile
Ser PrLoygI Al° ﬁauprﬂw? DIﬁrEE Pff E’r élﬁgl%grc?vg’fs%uséﬂsn Tyr G n
583 n Hs Ser H& Leu Pro Pro &@n Ser u du 100 105

110 Met Met Pro H's Ser Gy Ser Val Tyr Tyr Lys Pro
Ser Ser Pro Pro 115 120 125

Pro Leu Ala His His Pro His Leu Pro Pro His Pro Pro Pro Pro Pro

65

70 75 80

Pro Pro Pre Pro Pro Pro Pro Gin His Leu Ala Ala Pro Ala His Gin

Asn

. Gln

Gly
145

Asp

Leu

85 90 _ 95

Pro Gin Pro Ala Ala Gin Leu His Arg Thr Thr Asn Phe Phe |le Asp

100 105 110

lle Leu Arg Pro Asp Phe Gly Cys Lys Lys Glu Gln Pro Leu Pro
115 120 125

leu Leu Val Ala Ser Ala Ala Ala Gly Gly Gly Ala Ala Ala Gly
130 135 140

Gly Ser Arg Val Glu Arg Asp Arg Gly Gin Thr Gly Ala Gly Arg

150 155 160

Pro Val His Ser Leu Gly Thr Arz Ala Ser Gly Ala Ala Ser Leu

165 170 175

Cys Ala Pro Asp Ala Asn Cys Gly Pro Pro Asp Gly Ser Gin Pro

180 185 ' 190




‘Ala

Ala

Ala

Thr Pro
Met Trp
Phe Hi s
H s Met
Ser Leu
Pro Ay
Arg Phe
Pro AI a

Thr
Asp
Gn
I'le
Phe
Thr
Asp
Gl y

Thr Pro Ay Phe Gn Val Gn H's Ser Pro
130 135 140 Asp Pro Ay Ser Leu H's Asn
Asn Tyr Val Al ggEgr Thr 145 150 155 160
Gu Gn Arg Lys r Pro Val Ser Arg Leu
38/99 165 170 175 Ser Phe Lys G n Ser Pro
Pro Val Ser Ser Cys G n Met 180 185 190
@y Pro Lau H's Val Pro Met Asn Pro Qu
195 200 205 Ser Hi s Hi s Val Val Asp Gy

Pro Asn Pro 0 15 220 Arg

Val
Th[ﬁap(,ab GN é'%@lly M e yrsphig (l"fllydksfﬂpm nlle dy
225 2302885 240 Ser GmnsLeu Leu Asp Thr G n

Hiigs Al a
Val Pro

Ser

Pro Pro Ser Arg Ay Ser 245 250 255 Pro

Ser Asn Au Ay Leu Cys Ala Val Cys Ay Asp Asn Al a
Ala Cys 260 265 270 Gn Hs Tyr Ay Val Arg Thr Cys

NSRS ST GG ROV AU Ry (= WY ‘r? 289 ara

210

Ala Ala Ala

225

Asn

Pro

Thr

Arg

Lys

- 306

Ala

Ala Gly Ser

Ala lle Leu
260

Asp Ser Gin
275

Tyr Ser Asp

280

Lys Lys Asn

Glu GIn Leu

215 220

Ser Lys Pro Ser Asp Ser Gly Gly Gly Ser Gly Gly
230 235 240

Pro Gly Ala Gin Gly Ala Lys Phe Pro Glu His Asn

245

250 255

Leu Met Gly Ser Ala Asn Gly Gly Pro Val Val Lys

265 270

Gin Pro Leu Val Trp Pro Ala Trp Val Tyr Cys Thr

280 285

Arg Pro Ser Ser Gly Pro Arg Thr Arg Lys Leu Lys

295 300

Glu Lys Glu Asp Lys Arg Pro Arg Thr Ala Phe Thr
310 315 320

Gin Arg Leu Lys Ala Glu Phe Gln Ala Asn Arg Tyr

325

330 ‘ - 335




285 Arg Thr Val G n Lys Asn Ala Lys Tyr Val Cys Leu
Ala Asn Lys Asn 290 295 300 Cys Pro Val Asp Lys Arg
Arg Arg Asn Arg Cys G n Tyr468s Arg Phe 39/99 305 310
315 320 Gn Lys Cys Leu Ala Val Gy Mt Val Lys Qu
Val Val Arg Thr Asp 325 330 335 Ser Leu Lys Gy Arg
Arg Ay Arg Lou Pro Ser Lys Pro Lys Ser Pro 340 345
350 Gn du Pro Ser Pro Pro Ser Pro Pro Val Ser Leu
lie Ser Ala Leu 355 360 365 Val Arg Ala His Val Asp
o r f T 0 375 380
e Tg‘;?hﬁr@m %Lgemg(ﬂnmﬁg %‘2#%%(’)” ksﬂgt%gerey% %ét Ser Ay
Asp Thr 385 3964895 400 Gn H¥® Ile Gn Gn Phe
Tyr Asp Lou Leu Thr Ay Ser Met GQu |lie 405 410 415
lie Arg Ay Trp Ala Qu Lys Ile Pro Gy Phe Ala Asp
Leu Pro Lys 420 425 430 Ala Asp G n Asp Lou Leu Phe

alu S& GinSele Asar IBN®p LB 6@ Ush-4s RREAMALys 11e Lys

©3bb 360 365

Lys Ala Thr Gly 1le Lys Asn Gly Leu Ala Leu His Leu Met Ala GIn
370 375 380

Gly Leu Tyr Asn His Ser Thr Thr Thr Val GIn Asp Lys Asp Glu Ser
385 390 395 400

Glu

-<210> 29

<211> 2943

<212> DNA

<213> Homo sapiens

<400> 29
gagctcacag acccataatc ctgeatttot ctaacaagtt gtttatggag ttgottctec 60

atttgcctac atcccaaaat tcaccoctce cggtitcttc tgococcococtoe tgagtcoces 120
cotgaaggag gegeagegac gogeegtgceg cgcgggtgee ggagogcgga cocgacgeac 180
agggccagcg cogaggoges coctctecge cageggtitga cgooceogega ttatttatce 240

‘geaaagtccc gogogogece attgggecga ggcccgagte tecagogogag tocoggetee 300




435 440 445 Leu Arg Leu Ala Tyr Arg Ser Asn Pro Val
GQu Ay Lys Leu |ie Phe 40/99 450 455 460 Cys Asn Ay
Val Val Leu His Arg Leu G Ny Val Arg Ay Phe Ay
465 470 475 480 Au Trp lie p Ser Ile Val du Phe
Ser Ser Asn Leu G n Asn Met 485 490 495 Asn lie Asp
Ile Ser Ala Phe Ser Cys Ile Ala Ala Leu Ala Met Val
500 505 510 Thr Qu Arg Hs Ay Lau Lys Gu Pro Lys
Arg Val Au du Lau G n 515 520 525 Asn Lys Il e Val
Asn Cys Leu Lys Asp His Val Thr Phe Asn Asn GI§ 530
ccattaggts SHpACACELE PAEGCOARH RGAGEUBFY PRERTHEERA Egéaaasé$t Lys89 eu
Leu Ay Lys Leu Pro 545 550 555 560 G u Leu Arg Thr
Leu Cys Thr Gn Gy Leu g Ile PhetTyr §2 565
gtecclgery gafbtitid E*@EgC@a%F 5’“1%&%? AeEatereR £ 8TEY Al AN i e
Ile Asp Lys Leu Phe 580 585 590
atttgaaaaa asaaasaaaa acaaaaaaaa daaaaaccage coggegoteg cggagacgeg 480
ctoteccctge aaaaaaagea aaggcgatta aaggcgetge cagectcacg cteotgggcac 540
" agotgagogt gacactcgegg gaagtcaaac cocctcactac tgcctaggaa gatggctaga 600
ctitaaatac tattttittc ccttiaagaa aaaaattatt gegagettttt ttettgeottt 660
cttttteett ttetttitot ttttitectt cattitttte geogtgectt actccccatt 720
taaatcaaat cattgaatct ggttgcagaa agaaaaaaga aatagccaag tgtotccata 780
totggatete tacaaattag agagggagag acagcgagat ctatctgcta gataagaacg 840
agegatcocag gocagacgoe tgagettitt tcctgoaccc goooogtegce ttdgctgagg 900
citcgcctege cteootteotc cgogoaccee cacgggocge tggcaaagig gggtgeeggag 960
cgaggcggte gEEECcEEEEe COLECECEEC SECCEERECE goggasceec cgageatgga 1020
agaacagcag Goggaaccta aaagtcageg cgactcggoc ctoggcggos cggogecgec 1080
gactcocgege geocteoagee tgagecicag tecgggcgce ageggcagea geggoagege 1140
‘cagcgatgga gacagcetse cggtgtecce goageoigeg ccocootcgs GECCCECEES 1200
gocttgootg cogooceigg cocaccaccs geaccicooct ccacacccct GEGGCGGEGS 1260
goctcagoat ctogeggege ctgotecacca gocgeageea geggcceags tegcaccgecac 1320
caccaacttt ttocatcgaca acatcoctgag gccggactitc gegctgcaaaa aggagcages 1380




-Leu Asp Thr Leu Pro Phe 41/99 595 <210> 27 <211> 2344
<212> DNA <213> Mus nuscul us <400> 27 gccgtggctt
atccccccat taagaccaat cactggaatc ttgttgctga aagaaaaaaa
60 agaaagaaag aaaaagaaaa gaaaat aata gccaagtgtc
ttcactgtat ctggatgtct 120 acaaattaga gagagggaga
gagcgagatt tgctccacca gagcgggcga gagccaggcc 180
agacgctcgc ctttcttttt tccgcctgca tccgecttct gecttcgetg
aggcttcgect 240 ttgecettctt cctctccgecg cacccccacg

ggcccgct gg caaagt gggg tggggagcga 300 gcgcgg
Eccec g eRgRidE RO PR R o R GLE R IR o tygaaga
360 acagcagccg gagcctaaaa gtcagcgcga ctcgggcectc
gcgcggt gg cagcgctgec 420 cccgagcggc ctcagtct
cgagcggga& @eéa%%egaa@féaﬁee%g?g@@eaﬁc%ga%@%awa%@% 286%

agacagcgt g ccggt gtccc cgcagccagc gcccccgtcg cctcctgegg

caccctgtct 540 gccgcccctg gcccatt cacc c%%acctggéo
| BECECOEERoRCiETALRE Ce KL Rt g e B R W ERT L E BB B0 2GR G
ccgcagcatc tcgcggcgcec tgctcaccag ccgcagcccg cggcccaact

' 660 caccgcacc accaactttt tcatcgat ag, cat cct aggdg
thccaéﬁccag%‘gg‘icé‘@c ?’ig@%géﬁ%a%{mj?%gctgﬁgia%cg@%% 885565t cage

tcctggtggce ttcggcetgca gccggaggag gcgcagcagc 780

aggaggagga agccgcgt gg aqcgtgaccg aggccagact ¢ aggt a
e T R e T IR
- tgcctcgetc ttgtgtgectc cagatgcgaa 900 ctgtggccca
cccgacggct cccagcccgc caccgcet gt c cgcce c aaagc
caccerdgy g%g%@%%c%aéﬁ %Eicg%gigéigﬁcé&c 5%&%%9%”8%%%%%32?
gct gcagcgg cagtggcggc 1020 agcggcggca gcagcctcga
agccctcqgga C cag t 1
N cccggaégagt %gé%%:g%gg Q’L%tc&:qémgc {atg 83 ?o%%%;ggcc A nggqgéq Q%b

gcgcagggcg ccaagt acaac

cct gcgat cct act cat ggg 1140

caaaactgac tcgoagecage ctctcgtateg geccgeotzg gtgtactgea cacgttattc 1860
.ggatcgtcca toctooggte cgcgcaccag gaagotgaag aagaagaaga acgagaagga 1920
ggacaagcgeg cegeggaccg cgttcacgge cgageagetg cagagactca aggoggagit 1980
ccaggeaaac cgetacatca cggagcageg goggcagace ctggeccagg aactcagect 2040
caacgagtcc cagatcaaga totgeticoca gaacaagcge gecaagatca agaaagccac 2100
aggcatcaag aacggocteg cgctgcacct catgzcccag ggactgtaca accactccac 2160
caccacggtc caggacaaag acgagagcega gtageccgeca Caggccgege GCEGECCCEC 2220
.gccccctccc gecaccgeeg cogtogtote coggoccotic gotgggegag aaageatetg 2280
ctccaaggag geagggagcg cagggaaaag agcgagagag acagaaagag agectcagaa 2340
tggacaatga cgttgaaaceg cagcattiti gaaaagggag aaagactcgg acaggtzcta 2400
tcgaasaata agatccattc totattccca gtataaggga cgaaactgeg aactccttaa 2460



tt cggot aac ggt gggccgg tggtcaagac tgactcacag caacccctag
tgtggcccge 1200 ctggctctac tgcacacget attcggaccg
tccgtcctct ggtccacgca ccagggpaget 1260 aaagaagaaa
aagaacgaga aggaagacaa gcggccgcgg acggcgttca cggccgagca
1320 gctgcagaga ctcaaggcgg agttccaggc aaaccgct at
at cacggagc agcggcgaca 1380 gaccctcgcc caggagctca
gcctgaat ga gtcccagatc aagatotggt tccaaaacaa 1440
gcgtgccaag at caagaaag ccacaggcat caagaacggc ctggcgctgc
acctcatggc 1500 cca actqg tacaaccact ctaccaccac
e R R L e

ccggggcccg cggtccaacg gcgcccgtgce cacctccagg ctcctcgggg

sontack O Caps L ESISLL e, Bocadcasen cdcpgadaca atedct atgg

gaaagcaatc ctccgagtgg acattcacat aggaacaaaa 1740

ctatesl i LAt 1600 St a LEE i AP RSET gf G At GIRn

ctgcgaattc cttaaagctc tat cat gcca 1860 aactgcttac

cgccca%%%é%&%%%t a%ct%g: tt Ettg?a gt%c g’%gtfgtt{: Z?%C aa cat @3{ g? f gta

- tgttataatt attataatta 1980 ttataattat ttttcccctc

canoocf ol BGEot AELAGAGCEERAPACRAEEAACEERALL 2008

ctgcaccccc 2100 aacgctggcec ctggtttcto tgggactttt

cottto %gttf:% g%cg&tg{gﬁ%}%%at cc?éa %gggt gﬁtcgétg?g[ 9{&% C: %tg 20t ccc

2220 tcccgtaaat ccccttcctt ttctggagac tccttgagaa
| ACAICLEEAGRTAGE ACL £280 L9aaE cACt 3ean
gttcrtgg{’:caaa a?t tta?%gt tt% ggaaﬁaagacc?% tagta%ta&ga% 2% 40
2344 <210> 28 <211> 401 <212> PRT <213> Mus nuscul us

gactgazﬁ%o&:ggécmt ccgaééagtl'lta%ﬁggc aég E&GQtuaég E&a!zé‘ts %@1{) Gn

t aaa

aaa 2943

<2105 30

211> 392

- <212> PRT

<{213> Homo sapiens

<400> 30
Met Glu Glu 6In Gln Pro Glu Pro Lys Ser Gin Arg Asp Ser Ala lLeu

1 5 10 15

Gly Gly Ala Ala Ala Ala Thr Pro Gly Gly Leu Ser Leu Ser Leu Ser
20 25 30

Pro Gly Ala Ser Gly Ser Ser Gly Ser Gly Ser Asp Gly Asp Ser Val




1510 15 Gy Ala Val Ala Ala Ala Ala Pro Ser Ay Leu
Ser Leu Ser Lau Ser 20 25 30 Pro Gy Ala Ser Ay Ser
Ser Ay Ser Asp Ay Asp Sersiwgd Pro Val 35 40 45 44/99
Ser Pro Gn Pro Ala Pro Pro Ser Pro Pro Ala Ala Pro
Cys Lau Pro 50 55 60 Pro Leu Ala His H's Pro H's Leu
Pro Pro Hs Pro Pro Pro Pro Pro 65 70 75 80 Pro Pro
Pro Pro Pro Pro Pro Gn His Lau Ala Ala Pro Ala H s
G¥ 85 90 95 Pro4En Pro Ala Al#% A n Leu His Arg Thr
Thr Asn Phe Phe lie Asp 100 105 110 Asn Ile Leu Arg
Pro Asp Phe Ay Cys Lys Lys Qu Gn Pro Leu Pro 115
120 125 G n Leu Leu Val Ala Ser Ala Ala Ala Ay Ay
Pro v Serr8 dthPrdlada ﬂ«y PA3Qerl P %OAQ ¥ aqr)ﬂ Ger Arg Val
G u Arg Asp Ar y Gn Thr Gy Ala Gy Arg 145 150
%0155 160 Asp Pﬁg VaI H s Ser f®u Gly Thr Arg Al a Ser
Gy Ala Ala Ser Leu 165 170

Leu Pro Pro Leu Ala His His Pro His Leu Pro Pro His Pro Pro Pro
65 ' 70 75 80

Pro Pro Pro Gin His Leu Ala Ala Pro Ala His G!n Pro Gin Pro Ala
85 90 95

Ata Gln Leu His Arg Thr Thr Asn Phe Phe |lle Asp Asn lle Leu Arg
100 105 110

Pro Asp Phe Gly Cys Lys Lys Glu Gln Pro Pro ‘Pro GIn Leu Leu Val
115 120 125

Ala Ala Ala Ala Arg Gly Giy Ala Gly Gly Gly Gly Arg Val Glu Arg
130 135 140

Asp Arg Gly Gin Thr Ala Ala Gly Arg Asp Pro Val His Pro Leu Gly
145 150 155 160

Thr Arg Ala Pro Gly Ala Ala Ser Leu Leu Cys Ala Pro Asp Ala Asn
165 170 175

Cys Gly Pro Pro Asp Gly Ser GIn Pro Ala Ala Ala Gly Ala Gly Ala




175 Leu
Ay Ser
Ala Ay
205 Al a
Val Al a
Pro Ser
240 Asn
Pro Ggg
Ay Ser
Thr Asp
Tyr

Q/s
Ser L4§y@JaL§/§

Val

PhesThr

Ixp22200
WoOT O Y®SW

Al a

Ala Pro Asp Ala Asn Cys Ay Pro Pro Asp
Pro 180 185 190 45/99 Ala Thr Ala Val Gy
Ser Lys Ala dygy Pro Ala Ala 195 200
Ala Ala Ala Al a a Ala Ala Ala Ala Al a
Ala 210 215 220 Ala Ala Ala Ala Ser Lys
Ser Ay Ay Ay Ser Ay dy 225 230 235
Ay Ser Pro Ay Ala Gn @y Ala Lys Phe
Asn 2451250 255 Pro Algglie Leu Leu Met
Asn Gy dy Pro Val Val Lys 260 265 270

Ser Gn Gn Pro Leu vVal Trp Pro Ala Trp Val

Thr 275 280 285 Arg Tyr Ser Asp Arg Pro Ser
Ar eu, Ly 290 95 300 Lys
%Er‘\)r%lp‘ua %A@ 8 %ﬁgﬁ EV’SM }Sl g Thr Ala

_ -305 31028(15 320 Ala G 253 n Leu Gn Arg Leu
Lys Ala Gu Phe A n Ala Asn Arg Tyr 325 330 335 46/99

Ala Ala Ala Ala Ala Ala Ala Ala Ala Lys Pro Ser Asp Thr Gly

210

215 220

Gly Gly Gly Ser Gly Gly Giy Ala Gly Ser Pro Gly Ala GlIn Gly Thr

225

Lys

Asn

Pro

Pro

Arg

305

Glu

Tyr Pro Glu

Gly Gly Pro
260

Ala Trp Val
275

Arg Thr Arg
290

Pro Arg Thr

Phe Gin Ala

His

245

Val

Tyr

Lys

Ala

230

Asn Arg

Val

Cys

Leu

Phe
310

235 240

Gly Asn Pro Ala lle Leu Leu Met Gly Ser Ala

250 255

Lys Thr Asp Ser GIn GIn Pro Leu Val Trp
265 270

Thr Arg Tyr Ser Asp Arg Pro Ser Ser Gly
280 285

Lys Lys Lys Lys Asn Glu Lys Gliu Asp Lys
295 300

Thr Ala Glu Gln Leu Gin Arg Leu Lys Ala
315 320

Tyr ile Thr Glu Gin Arg Arg GIn Thr Leu




lie Thrr Qu Gn Arg Arg Gn Thr Leu Ala Gn GQu Leu
Ser Leu Asn 340 345 350 Qu Ser Gn lle Lys Ile Trp
Phe G n Asn Lys Arg Al a Lys5é@9e Lys 355 360 365 Lys
Ala Thr Ay lie Lys Asn Ay Léu Ala Leu H's Leu Mt
Ala dn 370 375 380 Gy Leu Tyr Asn H's Ser Thr Thr
Thr Val G n Asp Lys Asp Qu Ser 385 390 395 400 G u
<210> 29 <211> 2943 <212> DNA <213> Hono sapi ens
<400> 29%.gagot cacag acegat aatc ctgcatsgisct ctaacaagtt
gtttatggag ttgcttctcc 60 atttgcctac atcccaaaat
tcacccctcc cggtttcttc tgccccctcecc tgagtccecgg 120

cctgaaggag ggggagggac gogggtgcgg cgcgggt ggg ggagggcgga
cccgacgcac 180 ag cca?c? cc aggcﬁpc ccetctcege
Ala GloE gt Yh ey derd %35 ffmfte BcEreol® PgcHAagt cec

gcgcgpmgecc attgggcc@gas ggecccgagt g tgmgcgegag tcccggcetcg
300 47/ 99 ccattggctc ogcacacgtg cggccctgac tcacgtgcett
ccggtttgaa ggcaaaaagt 360 gtgcctgggt gatttttttt
ttaagcgaga gagtttgtgc aaagatccga gctgtcagag 420

o BSTRISE HRIIREIR ESIRRARCR SRR e

aagpgcgct go cagcctemcg ctct gggcassss40 agcet gagegt
gacact cggg gaagt caaac ccctcactac tgcctaggaa gatggctaga
00 .

Ala Leu His Leu Met Ala Gln Gly Leu Tyr Asn His Ser Thr Thr Thr
370 375 380

Val Gin Asp Lys Asp Glu Ser Glu
385 390

<210> 31
211> 1392
<212> DNA

<213> Mus musculus

<400> 31
tecggecEcs cagageageg gecggoccac cogeagegte cotggoccocet ggocootgoo 60

tecgotecag aacgccgecg coacagecac cacccggagt cigoctgeteg cgggacgcac 120
‘tagacctccc tccatggagt ttggecteet tzgtgageca gaggegogaa gocotgeget 180
gtegttatcg gacgecagegca ctccacacee tccgoticea gaacatgeet geaaggsgoa 240
ggagcacagt gactcggaga aggoctogec ctoactgoce ggggsctoce cogaggacee 300

ctctctgaag aagaagcage ggeggeageg cacgoactic accagccage agctgeagega 360




ctttaaatac tatttttttc cctttaagaa aaaaattatt ggagcttttt
ttcttgettt 660 ctttttcctt ttetttttet ttttttccett
‘catttttttg gccgtggett actcopat 720 taaatcaaat
cattgaatct ggttgcagaa agaaaaaaga aatagccaag tgtctccata
780 tctggatgtc tacaaattag agagggagag acagcgagat
ctatctgcta gataagaacg 840 agcgatccag gccagacgcc
tgagcttttt tcctgcaccc gcccecgtgec ttcgetgagg 900
cttcgcctgc ctccttcctc cgcgcacccc cacgggccgc tggcaaagtg

rotee i ARS8 B o Lot 0o agedy

ccggaaccta aaagt cagcg cgactcggcc ctcggcggeg cggcggegge
ctcc CCtC C a tha tcc gg
R et R e o

cggtgtcccc gcagcctgecg cccccectcgce cgcccgcggc 1200

SR

gccgcagcca gcggcccagc tgcaccgcac 1320 caccaacttt

' tcatc ca ac ag cagcc
R R R R L e R T o L IR e
gcaggaggag gaggccgggt 1440 cgagcgtgac agaggccaga

scosocEh i EAEAT! ARBORER0LBLEEAC L A00GRGEEE 1500
gcctcgc tcctgtgecge cccggacgcg aact gtggece
cacccgacgg 1560 ctcccagcca ggcgccgecg gcgcgggcecge
gtcaa9£é§t§E§§&H8{ QH&Qéﬁigééégékt&%ﬂﬂ%&&g&é&gébaééizékatcgccgc 120
gcggcggccgeggeggcag tggcggeggc ggcggecggec gcagcagceca
agccctcgga 1680 caccggtggc ggcggcagt g gaggcggcgc
ttotatIPAIARCEEE-I0B0GHCRAIG HLRALGAAAL A cdof A Phec GEEQTRIGHS
_ ggcaacccgg ctatcctact tatgggctca gccaacggcg ggcccgt ggt
1800 caaaactgac tcgcagcagc ctctcgtatg gcccgcecctgg
gezcotbd AGEEACAGH A GoddBlc HYAIRLCERI[ELCCIYE
cgcgcaccag gaagct gaag aagaagaaga acgagaagga 1920
ggacaagcgg ccgcggaccg cgttcacggc cgagcagctg cagagactca
ctecccRCHS 8o lR3bhe Lo ERBRG EBEIALR! 5faGaSRIC AR
gcggcagacc ctgccccagg aactcagcct 2040 caacgagtcc
cagat caaga tctggttcca gaacaagcgc gccaagat ca agaaagccac
cogegaddddOtet AYSAL LAY ARCHUESGLEIG ABEIQRACHadEdERICCIRD
ggact gt aca accactccac 2160 caccacggtc caggacaaag
acgagagcga gtagccgcca caggccgggg ccgcgcccgec 2220
tttcagctat cccgoegtae ccgggecece googgocgot aaccttagee cotgecagta 1020

m

cgocgtggaa cggocggtet gagocgeagg totgtgegalc catocccgag gegcgegegcag 1080
taattcacag cctotccgga cagggetege ctagactege tigoccteet cocagggtet 1140
_ gaaagggetg coagageace cgggaagags cogogpectt cgaagageec cttttececcte 1200
geagoccecg agegegtggte tgaccectat geegagaccg cgoccotage actaaggeca 1260
ggaacaggea ccagcteococ cagggccaat tcacccttge ctcaccccge cttectoccaga 1320
ctcoccotat cccattitica aagatcaatg aaataaacgt gogoggactg tcaaaaaaaa 1380

aaaaaaaaaa aa 1392




gccccctcecc ggcaccgeccg ccgtcgtctc ccggecccctc gct ggaggag
aaagcatctg 2280 ctccaaggag ggagggagcg cagggaaaag
agcgagagag acagaaagag agcctgagaa 2340 tggacaatga
cgttgaaacg cagcattttt gaaaagggag aaagactcgg acaggtgcta
2400 tcgaaaaata agatccattc tctattccca
gt at aagggacgaaact gcg aactccttaa 2460 49/99 agctctatct
agccaaaccg cttacgacct tgtatatatt taatttcagg taaggaaaac
2520 acatacgtgt agcgatotot atttgctgga catttttatt
aatctccttt attattattg 2580 ttataattat tataattatt
ataattattt tatggcccto ccccaccgcec tcgectgecccce 2640

<{210> cgrccagttt ogttttcgtt gcctttttca tttgaatgtc attgcttctc

<m1>cg tgcctcc 2700 cgaccogcat cgccggecct ggtttctctg

' ggdcttttct ttgtgtgcga gagtgtgttt 2760  cctttcgtgt

<212> cpRJcccacct cttctccccc acctcccggg tcecttectgt cggtctgtct
2820 ttctgcccc cctttegttt tccggagact tgttgagaaa

2Ny %b@@g%@gcagactgcga 2880 gactgaacog ccgctacaag
Ccaaagattt tattatgttc agaaacctgt agtctgaaat 2940 aaa

<400>2 43 <210> 30 <211> 392 <212> PRT <213> Hono sapi ens

ST < %O> 30 Mt Qu GQu Gn Gn Pro Qu Pro Lys Ser Gn

Arg Asp Ser Ala Leu 1 5 10 15 Gy Ay Ala Ala Ala Ala

_ T Pr.o €] e 25 30 Pro
et ¥ g keliely B ARl BE sl B0y ac
1 Ser Val %0/99 35 40 4510 15

Ser Leu Ser Asp Ala Gly Thr Pro His Pro Pro Leu Pro Glu His Gly
20 25 30

Cys Lys Gly GIn Glu His Ser Asp Ser Glu Lys Ala Ser Ala Ser Leu
35 40 45

Pro Gly Gly Ser Pro Glu Asp Gly Ser Leu Lys Lys Lys Gin Arg Arg
50 55 60

Gin Arg Thr His Phe Thr Ser GIn Gin Leu Gin Glu Leu Glu Ala Thr
65 70 75 80

Phe Gln Arg Asn Arg Tyr Pro Asp Met Ser Thr Arg Glu Glu |le Ala
85 90 95

Val Trp Thr Asn Leu Thr Glu Ala Arg Val Arg Val Trp Phe Lys Asn
100 _ 105 110




Pro
Al a
H s
Pro
Al a
Ile
Cys
120

Val Ser Pro G n Pro Al a

Pro Pro Ser Pro Pro Al a

Pro Cys 50 55 60 Leu Pro Pro Leu Ala His H's Pro
Leu Pro Pro His Pro ProsRn0 65 70 75 80 Pro Pro

Gn Hs Lau Ala Ala Pro

Ala Hs Gn Pro dn Pro

85 90 95 Ala G n Leu His Arg Thr Thr Asn Phe Phe

Asp Asn Ile Leu Arg 100
Lys Lys Gu Gn Pro Pro
125 Ala Ala Ala Ala Arg

Arg Ar% ﬁéa ﬁyg T\é?l)i/\r%}gs ﬂgg G éﬁgrg:\l'/geisr

Cys

Giu

145

Leu

Val

Ser

Val

Leu

225

Ser

1585
Al a
dy
185

Lyéjéay
130

Glu Vat

Ala Pro

Asn Val

lle Ala

185

Pro Gly
210

Ala Pro

Ala Ala

160 Thr Arg Am Pro Ay
Pro Asp Ala Asn 165 170
Ser An Pro Ala Ala Ala
190 Ser Lys Ala Ay Asn

/§!9'PﬁiiiléuA?% 6$63L§£BE:JZQF§
135

Tyr Pro Gly Tyr Ser Tyr Gly Asn
150 155

Pro Leu Ala Ala Lys Thr Phe Pro
165 170

Gly Pro Leu Ala Ser Gin Pro Val
180 185

Ala Ser Met Val Pro Ser Ala Ala
200

Pro Gly Ala Leu Gln Gly Leu Gly
215

Ala Ala Val Ser Ser Gly Ala Val
230 235

Ala Ala Ala Afa Ala Ala Ala Ser
245 250

105 110 Pro Asp Phe Ay
Pro Gn Lau Lau Val 115
Gy dy Ala dy Gy dy

40, As Gy Gn Thr
i“sﬁ'ﬁr‘gaf‘%g 'y 145 150

Al ai2Al a Ser Leu Leu Cys
175 Cys Ay Pro Pro Asp
Gy Ala dy Ala 51/99 180
Pro Ala Ala Ala Ala Al a

Leu Val Pro Pro Tyr
140

Trp Pro Pro Lys Ala
160

Phe Aia Phe Asn Ser
175

Phe Ser Pro Pro Ser

190

Ala Ala Pro Gly Thr
205

Gly Ala Pro Pro Gly
220

Ser Cys Pro Tyr Ala
240

Ser Pro Tyr Val Tyr
255




205 val Ala Ala Ala Al a
Ser Asp Thr Ay 210 215
Gy Ala Ay Ser Pro Ay
240 Lys Tyr Pro Au Hi's
Met Ay Ser Ala 245 250
Lys Thr Asp Ser Gn Gn

Ala Ala Lys Pro
Ay Ser Ay Ay
Thr 225 230 235
ro Ala lie Leu Leu
255 Asn dy @y Pro Val Val

Pro Lau Val Trp 260 265 270

Y]

Pro

Ala Trp Val Tyr

Cys

Thr Arg Tyr Ser Asp Arg Pro

Ser Ser Ay 275 280 285 Pro Arg Thr Arg Lys Leu Lys

e 208 BS503R

2,280 322

Lau G'n

300 Arg
Arg Lau

Lys Ated 305 310 3126820 A u Phe QW Ala Asn Arg Tyr

[le Thr Gu Gn Arg Arg G n Thr

Al a

275

Ala Asn Leu Ser Pro Cys Gln Tyr Ala Val Glu Arg Pro Val

G n Au Leu Ser

280

Leu 52/99 325 330 335

Leu Asn Gu Ser Gn lle Lys Ile
Trp Phe G n 340 345 350 Asn Lys Arg Ala Lys Ile Lys

GlIn HJ‘syfl a’%e@ F;l;llarSeegal T¥/r|P|r§ AITQI%a fa‘ﬁt[b gnylLoeHrosél% E’I@O

285

290 205 300

<210> 33

211> 1407

<212> DNA

<213> Homo sapiens

<400> 33

££agCEccog agogEagagg CEECCoLEEa ECagEgEEec gecccccact GCEgecgEst 60
-geccggocoe tggoccotge ctgccctota gatcgcocgee geageegoceg ctactgggag 120
totgeotegtt geagegacegeca ctageocctoe ctecatgegag ttoggootge tcagegagge 180
agaggcocge agecctgoce tgtopctote agacgetegee acteccgcace coocagetooe 240
- agagecacggc tgoaaggece aggagcacag cgactoagaa aaggectcogg cttcgetgeo 300
cggcgectec ccagaggacg gttogotegaa aaagaageag cggogegcage goacgeactit 360
caccagccag cagetacagg agctagaggce gacettccag aggaaccget acccogacat 420
gagcacgcgc gageagatcg cogtgteggac caacctcace gaggcccgeog tgcgeeipte 480
gttcaagaac cggogegeca aatggeggaa gegogagege agocagoagg ccgagetatg 540




365 Ala Leu His Lau Mt Ala Gn Ay Leu Tyr Asn H's
Ser Thr Thr Thr 370 375 380 Val G n Asp Lys Asp Gu
Ser A u 385 390 <210> 31 1392 <212> DNA <213>
Mus nuscul us <400> 31 tgcggccgcc cagagcaggg ggcggcccac
ccgcagggtg cctggcccct ggcccctgec 60 tgcgcetccag
aacgccgccg ccacagccac cacccggagt ctgcctgctg cgggacgcac
120 tagacctccc tccatggagt ttgggctgct tggtgaggca
gaggcgcgaa gccctgecget 180 gtcgttatcg gacgcaggca
ctccacaccc tccgcttcca gaacat gct caa ca 24
Gaaag%‘jﬁﬁ’gfﬁ%%ﬁfﬁgcg%g%%%tgﬂﬁﬁﬁ ‘Q‘EEE" é%tg‘%%&ff ggg ctcce
ccgaggacgg 300 ctctctgaag aagaagcagc ggcggcagcg
cacgcacttc acca ccagc a cagga 360 53/99 gct
caectaii (EEHgRT AT LU o (oL AUCEHEY aad
420 ggtgtggacc aacctcactg aggcccgcgt gcgggtgtgg

R e e R e R

gctcgggggc ct ggt gccac cctacgagga ggt gt acccg ggct act cgt
g gCCC CtCtC CCC C ctc
S o B o L R o

gggcctcggg cttcacagcc tgtattctca ccgcccagcet ccat cgecgce

ool R SOOAES EROLICE B ABRERCCTho

ccgggctgge tccagccgec gtgtcctccg gggcagtgtc 840
ccctta t cagcc c c gc ctccc
thgtcc%‘%a%gff%ﬁggggf)%gc%%tg ggac c%é chgccg{g "ggg %"%g%%? %Gg ct g%d:
cctgcggct c aaagccaagc agcacgcctc 960

ggcc
gat cgc

cgectottee cecctacgtet ategggacce gigtaactcs agoctsggoca goctgoggct 960
caaagccaaa cageacgect cottcageta coccgctetg cacgggccge coccggeage 1020
caaccttagt ccgtegccagt acgeocgtgga aaggcocgta tgagcggocs cgocegtaga 1080
tcatcocega gescegggepgs aacgattcac agcctocgeg gactggeggte attttgactg 1140
.gcttgctccc gcocccagget ctgaaagees tgtttgesca gotgegpesec accggctcag 1200
gagagggcct tocectcoca gecotgagge giggactagg ccotacacac agaccgoges 1260
cotgggacta aagocaggaa cagggaccag ctccccgggg gocaactcac cotiggecca 1320
tcccgeottc tocaggottc coctoccctog ttttcaaaga taaatgaaat aaacgtgcge 1380
ggactgtcaa aaaazaaaaa zaaaaaa 1407
210> 34

211> 302

<{212> PRT

<213> Homo sapiens




tttcagctat cccgccgtgc ccgggccgcc gccggccget aaccttagcec
cctgccagta 1020 cgccgtggaa cggccggt gt gagccgcagg
tctgtggatc catccccgag ggcgggueAgd 1080 taattcacag
cctctccgga caggggtcgc ctagactggc ttgccctcgt cccagggtct
1140 gaaaggggtg ccagagcacc cgggaagagg cctccggctt
cgaagagggc cttttccctc 1200 gcagcccccg agcggtggtc

t gacccctat gcggagaccg cgcccctagg actaaggcca 1260
ggaacaggga ccagctcccc cagggccaat tcacccttgg ctcaccccgc
cttctccaga 1320 ctccccctat cccattttca aagatcaatg
aﬁ%taaacgt gcgcggactg tcaaaaaaaa 1380 aaaaaaaaaa as
1392 54/99 <210> 32 <211> 302 <212> PRT <213> Muis

nmuscul us <400> 3 u, pPh au Lagu Gy GQu Al a
Met Gly %‘%é'éi&i’j‘%@?r é}‘g/%jﬂﬁgﬂ_él} grlg%‘yrl%olpéagén"r' Lau Ser Asp
1 Ala Ay sThr Pro H's PreoPro Lau Pro Q5u H's Ay 20 25

30 Cys Lys Ay Gn GQu Hs Ser Asp Ser Au Lys Ala Ser

Ala Ser Leu 35 40 45 Pro Ay Gy Ser Pro Au Asp Ay

Ser Leu Lys Lys Lys Gn Arg Arg 50 55 60 G n Arg Thr

H s Phe .Thr,, S in.Gn L i N u Ala Thr
Ser L%'Sge"/'dbs%mgcﬁlbﬁér gmn Hb\sr g”%gﬁ" gerugpr%#ulgﬁg c‘ii'sp Met Ser
Thr Mg AQu u lie2d a 30

<400>

Cys'Lys Gly Glin Gtu His Ser Asp Ser Glu Lys Ala Ser Ala Ser Leu
35 40 45

 Pro Gly Gly Ser Pro Glu Asp Gly Ser lLeu Lys Lys Lys Gln Arg Arg
50 55 60

Gin Arg Thr His Phe Thr Ser Gin Gln Leu Gin Glu Leu Glu Ala Thr
65 70 75 80

Phe Gln Arg Asn Arg Tyr Pro Asp Met Ser Thr Arg Glu Glu [le Ala
85 90 95

Val Trp Thr Asn Leu Thr Glu Ala Arg Val Arg Val Trp Phe Lys Asn
100 105 110

Arg Arg Ala Lys Trp Arg Lys Arg Glu Arg Ser Gin Gin Ala Glu Leu
115 120 125

Cvs Lys Bly Ser Phe Ala Ala Pro Leu Gly Gly Leu Val Pro Pro Tyr




85 90 95 Val Trp Thr Asn Leu Thr GQu Ala Arg Val Arg
Val Trp Phe Lys Asn 100 105 110 55/99 Arg Arg Ala Lys
Trp Arg Lys Arg Gu Arg Ser59§9n @n Ala Au Lau 115
120 125 Cys Lys Ay dy P Ala Pro Lau Gy Ay
Lau Val Pro Pro Tyr 130 135 140 Gu G u Val Tyr Pro
Ay Tyr Ser Tyr Ay Asn Trp Pro Pro Lys Ala 145 150
155 160 Leu Ala Pro Pro Leu Ala Ala Lys Thr Phe Pro
1dghe Al a Phe Asps Ser 165 170 3465 Val Asn Val Ay Pro
Leu Ala Ser Gn Pro Val Phe Ser Pro Pro Ser 180 185
190 Ser Ile Ala Ala Ser Met Val Pro Ser Ala Ala Ala
Ala Pro Ay Thr 195 200 205 Val Pro Pro Ay Ala
Leu Gn Gy Leu Ay Ala Pro 215 220

Glu Blue\plplvy Pﬁ?&'ﬁlerérgFéTVa%'ySé?" & PE )}'C’E‘% éﬁl Ser Cys

145 Pro Tyr Al aso225 230 235 20 Ser Ala Al aiéAla Ala Al a
Ala Ala Ala Ala Ser Ser Pro Tyr Val Tyr

Leu Ala Pro Pro Leu Ala Ala Lys Thr Phe Pro Phe Ala Phe Asn Ser
165 : 170 175

Val Asn Val Gly Pro Leu Ala Ser Gin Pro Val Phe Ser Pro Pro Ser
180 185 190

" Ser {le Ala Ala Ser Met Val Pro Ser Ala Ala Ala Ala Pro Gly Thr
195 200 205

Val Pro Gly Pro Gly Ala Leu GlIn Gly Leu Gly Gly Gly Pro Pro Gly
210 215 220

ieu Ala Pro Ala Ala Val Ser Ser Gly Ala Val Ser Cys Pro Tyr Ala
225 ' 230 ‘ 235 240

Ser Ala Ala Ala Ala Ala Ala Ala Ala Ala Ser Ser Pro Tyr Val Tyr
245 250 255

Arg Asp Pro Cys Asn Ser Ser Leu Ala Ser Leu Arg Leu Lys Ala Lys
260 265 270

GIn His Ala Ser Phe Ser Tyr Pro Ala Val His Gly Pro Pro Pro Ala




245 250
Ser Leu
Ser Phe

255 56/ 99 Arg Asp Pro Cys Asn Ser Ser Leu Al a
Arg Leu Lys Ala Lys 260 265 270 G n His Ala
Ser WrPH)NavmlﬁoGylWoPmlWoNa
275 280 285 Ala Asn Leu Ser Pro Cys Gn Tyr Ala Va
Gu Arg Pro Val 290 295 300 <210> 33 <211> 1407
<212> DNA <213> Honp sapi ens <400> 33 ggagcgocog
agcggagagg cggcccggga gcaggggggc ggccoccact ccggccgggt
6G759cocggcocc tagrccotgo ctgeccmscta gat cgeccgoc
gcagccgccg otactgggag 120 tctgcctgtt goaggacgca
ctagccotcc ctccatggag ttcggcctgce tcagogaggo 180
_ agaggoccgg agccctgecc tgtcgetgtc agacgct gge actccgcacc
coca ctccc 24 acdg caggagcacag
Ala Aspdqut 8553% é%é&b?gb @%tgﬂcgﬁgggs cggcggct cc
' 2906cagaggacg gt ggct gaa aaagaayoag cggcggcagc gcacgcactt
360 caccagccag cagotacagg agct agaggc gaccttccag
aggaaccgct accccgacat 420 gagcacgcgo gaggagatcg
ccgt gt ggac caacctcacc gaggcccgcg tgcgggtgtg 480
<210>g caagaac cggcgcgcoa aatggcggaa gcgcgagcgc agccagcagg
cCgagctatg 540 57/ 99 caaaggoagc ttcgcggcgc cgctcggggag
{211> grMBYgt gccg ccctacgagg aggtgtaccc 600 cggctactcg
<212>t ggcaact ggccgcccaa ggctcttgcc ccgccgectcg ccgccaagac

6

caattecccca

ctttccattc gccttcaact cggtcaacgt ggggcctttg
<213> gistmgedge ccgtcttctc 720

<400> 35
geactatgee caccoocage gecteoctege cacageccaa gggettcaga agagccgtct 60
cagagcagga taccaagcag goccgaggetg tcacgtcoce aaggttcatt ggacggogec 120
agagtctocat cgaggatgoc cgoaaggage. gegagegcage ageagetgca geageggetg 180
cgetagestc cgeggaacct gggaacccat tggaggetgt getattcgag gagageeatg 240
gaaatgetet totcaacctg ctettetect tgaggggtac aaaaccetce tcactgtete 300
.gggctttgaa agtgttigag acatttgaag ccaaaatcca ccacttagag acccggcctg 360
cocagagecs actggeagga agoccccace tggagtactt tgtgegetic gaggteccea 420
gtggegacect ggotgecoto ctoagttote tgcgtogeet gtctgacgat gtgcgoagts 480
coagagagga caaggttocc tegttceccaa ggaaagtgtc agagtiggat aagtgfcacc 540
acctggtcac caagttigac cotgacetge acctggacca tocgggette totgaccagg 600
cgtatcgcca gogocggaag cigattgeag agattgcott ccaatacaag caggegtgage 660
cgtggaatac acaaaggagg aaattgctac ctggaaggag gtatacgoca 720




gccacccagc tccatcgecg cctccatggt geccctccgec gecggcetgecce

cggtcaccgt 780 gccagggcct ggggccctgc agggcct ggg
cgggggcccc cccgggetgg ctceggegpc 840 cgtgtcctcc

ggggccgt gt cctgeccctta tgectcgececc gccgeccgeccg ccgecggcet ge
900 cgcctcttce ccctacgtct atcgggaccc gtgtaactcg
agcctggcca gcctgecgget 960 caaagccaaa cagcacgcct
ccttcagcta ccccgcectgtg cacggaccac ccccggcage 1020
caaccttagt ccgtgccagt acgccgtgga aaggcccgta tgagcggccc

cgcccqgt aga 1080  tcatcccc c aa att
ceotea PRk POE LS G AP TS EooRF e HUEE A 0 et Ty ot At
gccccagggt ct gaaagggg tgtttgggca gct ggggggc accggcetcag
ct tcccc ccct f ggact
e S et B RS R e e o S

cagggaccag ctccccgggg gccaactcac ccttggccca 1320

tcccqccttcec tcca tc CC CCCt ta gaaat
tottaagiia thEgiaEEe] S oLt POk Seetaesia LERAARA, | 9 07
' <210> 34 <211> 302 <212> PRT <213> Honpo saplens

ateed 8%9%54%050 i PR oS i S (T

Tm Pro Hs Pro Gn Lau Pro Au Hs Gy 20 25 30

Gct‘?a"%ﬁ 8t gcélc %éc%gac S%FCanyé%gﬁégéer gﬁr 0 uAlAgzposg y

Ser Leu Lys Lys Lys Gn Arg Arg 50 55
tegttegetea cogeacattt geocoagttet cccaggacat tggacttgea tctcotgegsge 1080

Ettcagatga agaaattsaa aaactcicca cggtgtactg gttcactgtg gagtttegge 1140
tgtgtasaca gaatgggpag ctgaaggctt acggtgcage getgeigtet toctategag 1200
‘agctcotaca ctccctgtea gaggagoocg aggtecgege ctitgaccca gacacagoag 1260
ccgtecages otaccaagat caaacctace agecocggtgta cttegtetca gagagettca 1320
gtgatgoccaa ggacaagotc aggaactatg coctotcgtat ccagcgecca ttototetgza 1380
| agtttgacee gtacacccte gocattgatg tactggacag tectcacace atccgecget 1440
cottagagee gptocaggat gagetgoaca coctgaccca agsactgagt gocattaget 1500
aaatgcatag getaccacce acaggtgoca ggggcctitc ccaaagitce cagecccttc 1560
tcecaacettt cotggeccag aggctttcce atgitgtgtge ctegaccett tsatgzsctg 1620
ctottestee coctootoca ctgettotea accacatctt actactgeat gogotccagg 1680
atggtectec attoctoctg coctteatge tgtattetac cotgattatt atcicaataa 1740

aggaaggaaa ggtecteo 1757




60 Gn Arg Thr H's Phe Thr Ser Gn Gn Leu An Gu Leu
GQu Ala Thr 65 70 75 80 Phe G n Arg Asn Arg Tyr Pro
Asp Met Ser Thr Arg G u G ugdigy Ala 85 90 95 Val Trp
Thr Asn Lau Thr Gu Ala Arg Val Arg Val Trp Phe Lys
Asn 100 105 110 Arg Arg Ala Lys Trp Arg Lys Arg Gu
Arg Ser Gn Gn Ala Qu Leu 115 120 125 Cys Lys Ay
Ser Phe Ala Ala Pro Leu Gy Gy Leu Val Pro Pro Tyr
59/99 130 135 140 Au du Val Tyr Pro Ay Tyr Ser Tyr
Gy Asn Trp Pro Pro Lys Ala 145 150 155 160 Leu Al a
Pro Pro Leu Ala Ala Lys Thr Phe Pro Phe Al a Phe Asn
<210>Se¢ 165 170 175 Val Asn Val Ay Pro Leu Ala Ser G@n
<211>Pr§18 Val Phe Ser Pro Pro Ser 180 185 190 Ser lie Al a
AfE Ser Met Val Pro Ser Ala Ala Ala Ala Pro Gy Thr
<212> 1987 200

<213> Mus musculus
<400> 36
Met Pro Thr Pro Ser Ala Ser Ser Pro Gln Pro Lys Gliy Phe Arg Arg

1 5 10 15

Ala Val Ser Glu Gin Asp Thr Lys GIn Ala Glu Ala Val Thr Ser Pro
20 25 30

‘Arg Phe |le Gly Arg Arg GIn Ser Leu lie Glu Asp Ala Arg'Lys Glu
35 40 ' 45

Arg Glu Ala Ala Ala Ala Ala Ala Ala Ala Ala Val Ala Ser Ala Glu
50 55 60

Pro Gly Asn Pro Leu Glu Ala Val Val Phe Glu Glu Arg Asp Gly Asn
65 70 75 80

" Ala Val Leu Asn Leu Leu Phe Ser Leu Arg Gly Thr Lys Pro Ser Ser
85 90 95

Leu Ser Arg Ala Leu Lys Vai Phe Glu Thr Phe Giu Ala Lys lle His
100 : 105 110




His

Leu

Leu

145

Giu

Cys

Pro

Glu

Tyr
225

~ Lys

205 Val Pro Ay Pro Gy Ala Leu dn Ay Leu Gy Gy
Ay Pro Pro Ay 210 215 220 Leu Ala Pro Ala Ala Val
Ser Ser Ay Ala Val Ser Cysgg 390 Tyr Ala 225 230 235
240 Ser Ala Ala Ala Ala Al a a Ala Ala Ser Ser
Pro Tyr Val Tyr 245 250 255 Arg Asp Pro Cys Asn Ser
Ser Leu Ala Ser Leu Arg Leu Lys Ala Lys 260 265 270
@n Hs Ala Ser Phe Ser Tyr Pro Ala Val Hs Gy Pro
Pro Pro Ala 60/99 275 280 285 Ala Asn Leu Ser Pro Cys
A@n Tyr Ala Val o Val 2 00 <210> 35
Loty Thy A Pr%éiazg“bﬁt@ E'?l G'Hﬁ‘geéﬁ’%ﬁ '$400> 35
gcaet at gcc cacccagmgce gcctcctcgmscacagcccaa gggcttcaga
agagccgtct 60 cagagcagga taccaagcag gccgaggctg
tcacgtcccc aaggttcatt ggacggcggc 120 agagtctcat
cgaggat gcc cgcaaggagcgggaggcagc agcagct gca gcagcggctg

o bRl b GOLTE Do oaaar Bt P ot Raacct g

13t cttctcct tgag@ggt ac aaaaccd:4occ tcactgtctc 300

Leu Ser Ser Val Arg Arg Val Ser Asp Asp Val Arg Ser Ala Arg
150 155 160

Asp Lys Val Pro Trp Phe Pro Arg Lys Val Ser Glu Leu Asp Lys
165 170 175

His His Leu VYal Thr Lys Phe Asp Pro Asp Leu Asp Leu Asp His
180 185 190

Gly Phe Ser Asp Gln Ala Tyr Arg Gln Arg Arg Lys Leu lle Ala
195 200 205

Ile Ala Phe GIn Tyr Lys GIn Gly Glu Pro lle Pro. His Val Glu
210 215 220

Thr Lys Glu Glu lie Ala Thr Trp Lys Glu Val Tyr Ala Thr Leu
230 235 240

Gly Leu Tyr Ala Thr His Ala Cys Arg Glu His Leu Glu Ala Phe
245 250 255




Gin

Leu

Arg

Ala

305

Pro

Val

o Gly

Thr

Glu
385

gggctttgaa agtgtttgag acatttgaag ccaaaatcca ccacttagag
acccggcctg 360 cccagaggcc actggcagga agcccccacc
tggagtactt tgtgcgcttc gaggtgagca 420 gtggcgacct
ggctgccctc ctcagttctg tgcgtcgggt gtctgacgat gtgcgcagtg
480 ccagagagga caaggttccc tggttcccaa ggaaagtgtc
agagttggat aagtgtcacc 540 acctggtcac caagtttgac
oct gacctgg acctggacca tccgggcttc tctgaccagg 600
cgtatcgcca gcgccggaag ctgattgcag agattgcctt ccaat acaag

R RRPRE o Gy S0 B BB R " L0 g

cctctaabgct acccat gceés gccgggaaca czbggaggcet ttccagcettc
780 tggaacggta ctgtggctac cgagaggaca gcattccaca
gctggaggat gtgtctcact 840 tcttgaagga acggact ggc
ttccagctgc gacccgtggcec cggtctactg tctgcccgtg 900
atttt Cc c tat ot t C acagtacatc
o bl o HGE8h PR LY B e et
gdﬂ@ccacga gct gci2g@ga cacgtaccc§51020 tgttggctga
ccgcacattt gcccagttct cccaggacat tggacttgca tctctggggg
1080 cttcagatga agaaattgaa aaactctcca cggtctactg
gttcactgtg gagtttgggc 1140 tgtgtaaaca gaat ggggag
il AFAIOGHE 3698) 86200 AG! A6! Bhola. £Glalagag 1200
gctcctgca ctcccectgtca gaggagcccg aggtccggge ctttgaccca
25@acacagcag 1288 ccgtgcagcc ¥accaagat caaacctacc
agccggtgta cttcgtgtca gagagcttca 1320 gtgatgccaa
ggacaagct c aggaactatg cctctcgtat ccagcgccca ttctctgtga
1380 agtttgaccc gtacaccctg gccattgatg tactggacag
Phk GFE GAE IRE e %?Q%gﬁin A0 £5tHiR0A90R a1t CcCcaggat
gagct gcaca ccctgaccca agcactgagt gccatt %Ct 1500
aaat gcat ag 3¢9t accaccc aca®§t gcca ggggect¥Pc ccaaagttcc
cagccccttc 1560 tccaaccttt cctggcccag aggctttccc
atgtgtgtgg ctggaccctt tgatgggctg 1620 ctcttggtcc
ccctcctcca ctgcecttctca accacatctt actactgcat gcgctccagg
et 880 seAlPIRTE PBE A EECERCHE GeCidcatdnytigtatt ct ac
cctgattatt atctcaataa 1740 aggaaggaaa ggtctcc 1757
62/ 99 <329> 36 33

Pro Met Leu Ala Asp Arg Thr Phe Ala Gln Phe Ser GIn Asp lle
340 345 350

lLet Ala Ser Leu Gly Ala Ser Asp Glu Glu lle Glu Lys Leu Ser
355 360 365

Val Tyr Trp Phe Thr Yal Glu Phe Gly Leu Cys Lys Gin Asn Gly
370 375 380

Leu Lys Ala Tyr Gly Ala Gly Leu Leu Ser Ser Tyr Gly Glu Leu
390 385 400




<211> 498 <212> PRT <213> Mus nuscul us <400> 36 Met
Pro Thr Pro Ser Ala Ser Ser Pro Gn Pro Lys Gy Phe
Arg Arg 1 5 10 15 Ala Val g3a)g Gu Gn Asp Thr Lys Gn
Ala Au Ala Val Thr Ser ProZ(?ZSBOArg Phe Ile Ay
Arg Arg Gn Ser Leu Ile Au Asp Ala Arg Lys du 35 40
45 Arg Gu Ala Ala Ala Ala Ala Ala Ala Ala Ala val Al a
Ser Ala Qu 50 55 60 Pro Ay Asn Pro Lau A u Al a Val
Val PheGIuGIuArgAspGIyAsn65707580AIaVaI

L Ley Ley Ph L Thr Lys Pro S
Lo Higgipr gt 41 Lt PELPIAYY AT PCeLYe WA ne G u Thr

Phe G u sba Lys lie Hig10 100 105 110 £3/99 H's Leu Qu
Thr Arg Pro Ala Gn Arg Pro Leu Ala Ay Ser Pro Hi s
115 120

Thr Ala Ala Val Gin Pro Tyr Gln Asp GIn Thr Tyr Gin Pro Val Tyr

420 425 430

Phe Val Ser Glu Ser Phe Ser Asp Ala Lys Asp Lys Leu Arg Asn Tyr

435 440 445

‘Ala Ser Arg lie Gin Arg Pro Phe Ser Val Lys Phe Asp Pro Tyr Thr
450 455 460

Leu Ala Ile Asp Val Leu Asp Ser Pro His Thr !le Arg Arg Ser Leu

465

470 475 480

Glu Gly Val GIn Asp Glu Leu His Thr Leu Thr Gln Ala Leu Ser Ala

485 490 495

. 1le Ser

{2100
Q211>
212>
213>

<400>

37
1921
DNA

Homo sapiens

37

cactgageca Tgoccaccec cgacgccace acgecacagg ccaagggett cogoagggee 60




Val
Ser
Arg
Arg
H s

Phe
130
Asp
Val

165

Val
135
Val
Pro
170

Tyr
Al a
Asp
Lys
Lys

125
Asp Leu
Arg Val
160 G u
G u Leu

Leu Arg Phe Qu

140 Leu Leu
Arqﬁﬁﬁ; Al a
Trp Phe Pro
175 Cys His

Pro Ser Gy
Ser Val Arg
145 150 155
Lys Val Ser
Leu Val Thr

“Lys
Pro
Leu

Phe
Ay
Ile

Pro
Ser
195

ASp
ASp
200

Leu
Gn

Asp Leu
Al a Tyr

Asp
Arg

205 du

Ile Al a

Hi s
Gn
Phe

180
Arg
Gn

G d P |1 P Hi vVal d 210 215
stetotints (RRoRPLP IRERE BCRIOMFE TSR REore

Thr

occacé&géé
aaggagcgeg
- cecectgpagy
tcoccogageg
gaagecaaaa
cacctggagt
getetacece
ccaagaaaag
ctggactteg
goetgagateg
gaggagattg
. goeoctgogegse
gécaatatcc
ctgcgeccig
gtgttocagt

gactgctgee

Leu

Lys G u
ggtoccCgce

aggcgeceget
ctgtgegectt
ccaccaagec
tecaccatect
actteogtegce
aggtgtcaga
tgtocagaget
accaccCgee
ccttocagta
ccacctggaa
agcacctgga
cccagotega
tggceggect
gocacccagta

acgagetget

é&tgaégggg

EECAgCcaEcE
tgaggagaag
cteggoegote
AgagacCcEs
cotegagegtg
ggacgtgcge
ggacaagtgt
cttctcggac
Caggcacesc
geaggtetac
ggcctftgct
ggacgtoteo
gctegtocece
tatccgeccac

geegcacgty

Phe
ggcaga

GE

gocegctgcag

£aggeggaagg

tecegagctg

CGGECGGaga

CECCEAgEEs

agCCCCECEE

catcacctgg

cagegtztacc

gacccgatte

accacgctga

ttgctegasc

cgcttcotea

cggegactiee

gogtooctoge

cecatgetes

g%é%céTaég

tccectogega
ccgtgetaaa
tgaaggtatt
£8CCECEAEC
acctggccgq
gecccaaggt
tcaccaagtt
gccagegeag
cccgtetegea
agggoctcta
geciteagegg
ageagogcac
teggecagect
ccategcacte

ccgaccgeac

225 230 235 240 Lys Gy Lau Tyr Ala Thr
eseooiirfy ekl b Rt Gt B ARGTEE pog®
~ Ile Pro G n 260 265 270 Leu Qu Asp Va

Ser

2deceBEh

ZCCCLEEEAC
coctgctetic
tgagacgtit
tzegggeccos
coctgctoagt
ccoctegette
cgaccctigac
gaagetgatt
gtacaccgeo
GECCACECAac
ctaccgggaa
gegcticocag
gegcettooge
coctgagoeg

cticgcecag

185 190
Arg Lys
Tyr Lys

220aq !

Tyr=A
HIS

sy

HIS Phe
240

300
360
420
480
540
600
660
720
780
840
200
960
1620
1080

1140

64/ 99




285
Leu
Cys
320
Leu
Arg

Arg Pro
Al a Ser
Thr G n
Pro Met
Leu Ay
Thr Phe

Val
Leu
Tyr
H s
H s
Al a

Ala Ay
290 295
Ile Arg
Ser Pro
325 330
G n Phe

Leu Leu
300 Al a
H s 7%
6779
Au Pro
335 Val
Ser G n

Ser Ala Arg Asp Phe
Phe Arg Val Phe G n
Ser Ser 305 310 315
Asp Cys Cys Hs GQu
Pro Met Leu Al a Asp
Asp Il e 340 345 350
-Gy Leu Ala Ser Leu Ay Ala Ser Asp Gu Qu Ile GQu
Lys Leu Ser 355 360 365 Thr Val Tyr Trp Phe Thr Val

ttcthc_éégg %I}agt%c%t £ %ﬁg ﬂgggcgcﬁg A%%gqu%t gé%a%é . -:13-)8/190@ ;

<400> 38

GI u Leu 385 390 395 400 65/99 Leu H s Ser Leu Ser Qu
Pr.o % Pro Asp 405 4 415
tocaciift RGeiipe YAEEAEe BTt ARReRsty B 10
Pro Val Tyr 420 425 430 Phe Val Ser Qu Ser Phe Ser
zocta ggE@ ccgggétgct é%sctc gE %éﬂéaé?%&k tgcacéEXct gtetgaggag 1320
cctgagatte gggocttoga ceootgagget gogeccgiege agococtacca agaccagacg 1380
taccagteag totacttogt gtotgagage ttecagigaceg ccaaggacaa gotcaggage 1440
tatgecctcac goatccageg coootteotec gtgaagtteog accogtacac gctggeccate 1500
gacgtgctge acageoccea ggecgtgeoge cgotocoteg agggtgtcca ggatgagetg 1560
gacaccette cocecatgeget gagtgocatt ggetaggtge acggocgtcce tgagggeccet 1620
tcoccaaccic cootggteect goactgtcoce ggagotcage cociggtgag gggctggetc 1680
ccgegtegcece cocatgocet coctgotegce aggctcocac tgecoctgea cotgeticte 1740
agcgeaacag ctgtgtetec cogtegtmas gttetectee cteteeteag gtectetcect 1800
geotococagg gtootgegeee ctgetecact gocctoogoe cticoctgac actgtetget 1860
gocccaatca cocgtocacaat aaaagaaact gtggictcia aaaaaaamaaa aaaaaaaaaa 1920
a 1921
<210> 38
- L211> h28
<212> PRT
<213> Homo sapiens




435 440 445 Ala Ser Arg lie Gn Arg Pro Phe Ser Va
Lys Phe Asp Pro Tyr Thr 450 455 460 Leu Ala lie Asp
Val Leu Asp Ser Pro His Thrggldge Arg Arg Ser Leu 465
470 475 480 Au Gy Val Gn Asp Qu Leu His Thr Leu
Thr G n Ala Leu Ser Ala 485 490 Ile Ser <210> 37
<211> 1921 <212> DNA <213> Hono sapi ens 495 <400> 37
cact gagcca tgcccacccc cgacgccacc acgccacagg ccaagggctt
ccgcagggcc 60 66/ 99 gtgtctgagc tggacgccaagcaggcagag
- at aaga a gdaf ghcege ccagcc
vet PPCREEE PR AETEFORCED BRLARTHASD S T acace
1 180 ccdaccccaa ggtccctgcg gttcattggglbcgcaggcaga
gcct cat cga ggacgcccgec 240 aaggagcggg aggcggceggt
ggcagcagcg gccgctgcag tcccctcgga gcccggggac 300
_ cccctggagg ctgtggectt tgaggagaag gaggggaagg ccgtgctaaa
t cgac t,cggcgetg
R R Y A T el T s O
t ccac®at ct agagaccc@y cccgcccaga g¥ccgcgage tgggggeccce
. 480 cacctggagt acttcgtgcg cctcgaggtg cgccgagggg
acctggccgc cctgctcagt 540 ggtgtgcgcc aggtgtcaga
ggacgt gcgc agccccgcgg ggcccaatgt cccctggttc 600
aly 6159908320 GtIQtPF@QQ‘rQEéu HIAERAG- BroCRLGRE @YY T caccaagt

cgaccct gac
35 40 45

Thr Ala Ala Pro Ala Ala Ser Tyr Thr Pro Thr Pro Arg Ser Pro Arg
50 55 60

Phe [le Gly Arg Arg Gln Ser Leu lle Glu Asp Ala Arg Lys Glu Arg
65 70 75 80

Glu Ala Ala Val Ala Ala Ala Ata Ala Ala Val Pro Ser Glu Pro Gly
85 90 95

Asp Pro Leu Glu Ala Val Ala Phe Glu Glu Lys Glu Gly Lys Ala Val
100 105 110

Leu Asn Leu Leu Phe Ser Pro Arg Ala Thr Lys Pro Ser Ala Leu Ser
115 120 125

Arg Ala Val Lys Val Phe Glu Thr Phe Glu Ala Lys !le His His Leu
130 : 135 140




Glu

145

Tyr

. Ser

Lys

His

Phe

225

Ala

Ala

Leu

ctggacttgg accacccggg cttctcggac caggtgtacc gccagcgcag
gaagctgatt 720 gctgagatcg ccttccagta caggcacggc
gacccgattc cccgtgtgga gtacgga@cc 780 gaggagattg
ccacct ggaa ggaggtctac accacgctga agggcctcta cgccacgcac
840 gcctgcgggg agcacctgga ggcctttget ttgctggage
gcttcagcgg ctaccgggaa 900 gacaatatcc cccagctgga
ggacgtctcc cgcttcctga aggagcgcac gggcttccag 960
ctgcggectg tggececggect gectgtccgec cgggacttcc tggccagect

ofecipat dedrpettfie AR T BR0TSIRR bl oot gec

acgagct gct iggggcacgtg cccaisgct gg ccgaccgeac cttcgecgcecag
1140 67/ 99 ttctcgcagg acattggcot ggogtccctg ggggcctcgg
at gaggaaat tgataagctg 1200 tccacgctgt catggttcac

ggt ggagttc gggctgtcta agcagaacgg ggaggt gaag 1260
t at gqt C tgct cetect ag, .0 tcc tgcactgcect
PR gy 15387 MR b e TR R gt

gcggocgtigd acccctacca afgaccagacg 1380175t accagt cag
tctacttcgt gtctgagagc ttcagtgacg ccaaggacaa gctcaggagc
1440 tatgcctcac gcatccagcg ccccttctcc gtgaagttcg
acccgtacac gctggccatc 1500 gacgtgctgg acagccccca

WA PN VEOSLE A6l Agh P0ROLoA0AA A9aEL0 1960
acacccttg cccatgcgct gagtgccatt ggctaggtgc acggcgtccc
t gagggécct 1620 tcd@macctc ccctggt¥ct gcactgtccc
ggagct cagg ccctggtgag gggctgggtc 1680 ccgggtgccc
cccatgccct ccctgctgec aggctcccac tgcccctgca cctgettctc
1740 agcacaacag ctgtgtgtgc ccgtggtgag gttgtgctgc

wﬁtﬂ%9ﬂ£9ﬂQFQB$F%Q§§Q£I%&D@n;Baﬁﬂﬁﬁﬁégﬁsgh§0tggggg
ctgctgcact gccctccgee cttcecctgac actgtctget 1860
gc@caat ca ccgt cdehat aaaagaaacf0ogt ggt ct ct a aaaaaaaaaa
aaaaaaaaaa 1920 a 1921 <210> 38 <211> 528 <212> PRT
<213> Hono sapi ens <400> 38

Leu Val Thr Lys Phe Asp Pro Asp Leu Asp Leu Asp His Pro Gly
210 215 220

Ser Asp Gln Val Tyr Arg Gln Arg Arg Lys Leu lie Ala Glu lle
230 235 240

Phe GIn Tyr Arg His Gly Asp Pro lle Pro Arg Val Glu Tyr Thr
245 250 255

Glu Glu.{le Ala Thr Trp Lys Glu Val Tyr Thr Thr Leu Lys Gly
260 265 270

Tyr Ala Thr His Ala Cys Gly Glu His Leu Glu Ala Fhe Ala Leu
275 280 285




68/99 Il Met Pro Thr Pro Asp Ala Thr Thr Pro G n Al a
Lys Ay Phe Arg Arg 1 5 10 15 Ala Val Ser Qu Leu Asp
Ala Lys Gn Ala Gu Ala lieggMdst Val Arg 20 25 30 Gy
Gn dy Ala Pro Ay Pro Ser Leu Thr Ay Ser Pro Trp

Pro Gy 35 40 45 Thr Ala Ala Pro Ala Ala Ser Tyr Thr
Pro Thr Pro Arg Ser Pro Arg 50 55 60 Phe Ile Ay Arg

Arg Gn Ser Leu Ile Au Asp Ala Arg Lys u Arg 65 70
75 80 u Ala Ala Val Ala Ala Ala Ala Ala Ala Val Pro

Lou 01 e gh% St Elﬁ% GER Ies%LA;?E‘pKI e fgb%ﬂ)S 1\1/8I Lélua

28psn Leu Leu PB% Ser Pro Arg Ala Thr Lys Pro Ser Al a
Leu Ser 115 120 125 Arg Ala Val Lys Val Phe du Thr
Phe Qu Ala Lys Ile Hs H's Leu 130 135 140 69/99 Gu
Thr Arg Pro Ala G n Arg Pro Arg Ala Ay Gy Pro H's

Asp Va eSlérﬁry Peg‘ﬂgu 11:353 Eﬂuséﬁllﬁ'gﬁxrphpnﬂﬂ\{%lj p(e\égvnj,-au G u Vval

305 315 320

Val Ala Gly Leu Leu Ser Ala Arg Asp Phe Leu Ala Ser Leu Ala Phe
' 325 330 335

Arg Val Phe Gln Cys Thr Gin Tyr Ile Arg His Ala Ser Ser Pro Met
340 345 350

His Ser Pro Glu Pro Asp Cys Cys His Glu Leu Leu Gly His Val Pro
355 360 365

Met Leu Ala Asp Arg Thr Phe Ala GIn Phe Ser Glﬁ Asp ile Gly Leu
370 375 380

-Ala Ser Leu Gly Ala Ser Asp Giu Glu Ille Glu Lys Leu Ser Thr Leu
385 390 395 400

.Ser Trp Phe Thr Val Glu Phe Giy Leu Cys Lys Gin Asn Gly Glu Val
405 410 415

Lys Ala Tyr Gly Ala Gly Leu Leu Ser Ser Tyr Gly Glu Leu Leu His
420 425 430



165 170 175 Ser Ay Val Arg G n Val Ser Qu Asp Val
Arg Ser Pro Ala dy Pro 180 185 190 Lys Val Pro Trp
Phe Pro Arg Lys Val Ser G ug Asp Lys Cys His 195
200 205 His Leu Val Thr Lys Phe Asp Pro Asp Leu Asp
Leu Asp H's Pro Ay 210 215 220 Phe Ser Asp G n Val
Tyr Arg G n Arg Arg Lys Leu lie Ala Qu lie 225 230
235 240 Ala Phe G n Tyr Arg His GIy Asp Pro lie Pro
Val Qu Tyr Thr 245 250 255 Ala GQu Qu Ile Ala

' Arg r
Thr ey Lys y 260 265
Cys LeZ'?%?rL(gH Gl?ésprﬁlﬁi 'Ilﬁ? AH?/ AP%\e &PSP'@I @”CﬁY[la s Leu G u
: Al g5Phe Al a Lau 42¥5 280 285 70449 Leu G u Arg Phe Ser
Gy Tyr Arg Gu Asp Asn lie Pro Gn Leu Au 290 295

300 Asp Val Ser Arg Phe Leu Lys Qu Arg Thr Gy Phe
Gn Leu Arg Pro 305 310 315 320 val Ala Ay Leu Leu

Ala Va%eélnpflr% yr%lﬁ I-f)irl]ne TLTreLIlyiAIG?n §§J’ VJ‘[eHrAl'!’h% \Fz;rl]e

450 455 460

Ser Glu Ser Phe Ser Asp Ala Lys Asp Lys Leu Arg Ser Tyr Ala Ser
465 470 A75 480

Arg lle Gin Arg Pro Phe Ser Val Lys Phe Asp Pro Tyr Thr Leu Ala
485 490 495

Ile Asp Vai Leu Asp Ser Pro Gin Ala Val Arg Arg Ser Leu Glu Gly
500 505 510

Val Gin Asp Glu Leu Asp Thr Leu Ala His Ala Leu Ser Ala lle Gly
515 520 525

{210> 39

{211> 3393

<212> DNA

<213> Mus musculus

<400> 39
acaggacctc aaagctgaag totgacgotg gaggcagtcg aagaagaagg aaacagactt 60

cotegegote coglotacee atgagtaaaa geaaatgetc cgtegggacca atgteitetg 120

- tggtgegecce gectaaagag cccaatgeig tegeccecag agaggtggag ctecatettgg 180




325
H s
Pro
360
Gn
Ser
395
Gn

tcaagggg%a
Asp

qagtgé%%%}
Ser

tcggcttg (e

gtegagetec
tctacatgga
tctegeccotet
tettetacaa
accteccate
gcagcaactc
agtattttga
ctccacgetyg
tetggaageg
tagtccteac
gagcatacct
ceacccaggt
acaataagtt
tgacgagott

acaatgtgce

335
Ser

Cys
Met
I'le
Au
Ser
Gly

(i B o8

330
Al a
Asp
365
Asp
Asp
400

el
Tyr Al a

Arg Val

Ser
Cys
Leu
Ay
Au
Trp
€] u

H s
Al a

Phe
Va
Ser

5"“%&%?““3%?
Pro Au Ala Ala 435 440 445 Al a Va

Eocbtts
Ser

Phe G n

Pro Met 340 345

AR

A u Le
Asp Arg

Leu 370 375 380
lie Au Lys Leu

Thr Val
405 410

dn_Ser
gfaaga aat
er

Thr
350
Gy
Phe
Al a
Ser
Phe
Lys

Cys

du
415

Gn
H s
H s
Al a
Ser
Thr
Ay
Al a

Tyr
Ser
Va

Gn
Leu
Leu
Leu
Tyr

Hi 42
Petrots GHEPE BoAPEeRg |

Gn

Ile Arg
Pro u
Pro 355
Phe Ser
Gy A a
385 390
Cys Lys
Gy Aa
425
a Phe
Pro Tyr

%aalttic\é{:g pc%caﬁ/ca 45906155

tkealBle bSafolG E8R O Weottile b8Ya4hB

cttectgets

getgectete

cctgaaaget

tgtcatcatt

gatccactge

tagcgatgeec

gegtgetetg

gecagctecaca

agtaaagact

agcoctgetic

cagtgtggac

gtgettecteo

caccaataac

cteectetees

_catcagggat

ceetacetge

geggcagtteca

gtegeegctitea

geateggcac

aacaacacct

ctezegegcctea

ctgcacctce

goctgootge

tcagggaagg

ctgcgtggag

tictaccgtc

cttggogtig

tgctatagag

ttogttetet

gtggccacag

totteatest
acagagaage
ctegteatoct
tecactactt
ggaécagccc
acgacacctt
atcagagiceg
tegctggteat
tegtgtegat
tcaccctceoe
tctetgaggc
ggtttggeet
atgecaatcat
tetocttoct

atggaccige

tattgcegee
agcigctasgt

catctettte

ctictectee

caactgetet
tegegaccaca
teggcatteat
tgtteteete
qacagctacc
tgeggccatg
atctgtgtgg
gotgattgeoe
caccacctee
geggtacaty

gttgatette

atgccocctot

gtetggaaga

tacgteggect

tteaccatgg

gatgeacata

ccegotecty

gaccigggoe

tacttcagce

atgcoctatg

gatggcateca

atcgatgccg

ttctccagtt

attaactcce

goacagaage

atcatctacc

465 470 475 480 Awg lie Gn Arg Pro

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260




485 490 495 lie Asp Val Leu Asp Ser Pro Gn Ala Va

Arg Arg Ser Leu u @y 500 505 510 val G n Asp Qu
Leu Asp Thr Leu Ala His Al a4 Ser Ala lie @y 515
520 525 <210> 39 <211> 3393 <212> DNA <213> Mis
nmuscul us <400> 39 acaggacct c aaagctgaag tctgacgctg
gaggcagt cg aagaagaagg aaacagactt 60 cctcgggctc
ccgtctaccc atgagtaaaa gcaaatgctc cgtgggacca atgtcttctg
120 tggtggcccc ggctaaagag cccaatgctg tgggccccag

cta R ER e b oL VAL g CROREAE 2400

cagt ggaggt tcaagagcgg gagacctgga gcaagaaaat cgatttcctg

S Al s R T R

cttcctggtg ccctacctge tcttcatggt tattgccggg atgcccctct

tct acé%g§gifiﬁ§§%é;

tcgatggaibtt &cz:atg T&{;

gttggcttca ctgtcatcct catctctttc tacgtgggct 540

ctactﬁ;g

tCttCt af a

%ct

t att
o0 P et

Hhguseogsag

ca

t tca.a

CEEGETE

g?cca‘t:at%ﬁzc RfhaGkl: Cl
Ccactgc aacaacacc

Kot

4448
aggt

§6CCICC

gaacagccc caactgctct gatgcacata 660 gcagcaactc

e SIS ATRSEL R e

tggcattgat gacct gggcc 780

FAGGLLLA00AGEACH COgRF! gctg

ctgcacctcc at cagagt cg

ct ccacggt g gcagct caca

tggcct%&&t Q&Ségqgtct Qa%gegagtc&aétggggtagg gé:a%gag‘éw?gc Lét%?&gé:c 84!920

gacccaacct gtactggees ctatzotega agetsgteag cocctgottc ctictetatg 1680
tgetcetget cagoattgtg accttcagac ccccacacta tggagectac atcttcccag 1740
actggegccaa tgocotggse tggatcatte ccacatcctc catggccatg gtgcccattt 1800
- atgocaccta taagttotge agccteccag gegtecticog agagaaactz goctatgeca 1860
thcacctga gaaagaccgc cagctagige acagagggga ggtgcgccaa ttcacsetge 1920
'gccattggct gttegtetaa agtggaagga gacagcigcc agetgeggeca totcacaaca 1980
gcggggacag ggagatcaca aaggaaacca acacgtcaag aaaggagege cacitccaca 2040
':gtcccctttt goccatatgea aaaataatcc aagcatggge ttoaatettt gactgttcac 2100
acccaatcca tgecacaaag aageototgt ctgtetgtga ctgtaaaaac asacacctct 2160
atacagtgaa gtcaaccatg tccotgtcec taatgggtigg ggaamacccoct agotggtate 2220
ctgtocteca aggetgactc cecccatetet ggteactote ggagaacagg tecatactgtt 2280
coctgeattc taggagageg acttiggtac ctgtatatac actgtgecag aatcetgtge 2340




t gt ggaaggg agt aaagact tcagggaagg tggtgtggat cacagotacc
atgccctatg 900 tagtcctcac agccctgctc ctgcgtggag
tcaccctccc tggggccatg gatgggajgca 960 gagcat acct
cagtgtggac ttctaccgtc tctgtgaggc atctgtgtgg atcgatgccg
1020 ccacccaggt gtgcttctcc cttggecgttg ggtttggggt
gctgattgcc ttctccagtt 1080 acaataagtt caccaat aac
tgct at agag atgcaatcat caccacctcc attaactccc 1140

t gacgagctt ctcctctgge ttcgttgtct tctccttcct ggggtacatg

R e L R S U

cgccacactc ccgctgtctt cagcctgggc cgctgtcttc ttcctcatgce

L e R

catcggoatc gagagctctt cactcttggc attgtcctgg 1440
ctactttcct, gct tc t c atgtc
gagcagﬁ?a@a%aétﬁ?cclctal%c@ °C tcc ?EE%E%% ?caag%&c %g acat ct Zzt%%(%:
tctttggagt gctcattgaa gccattgggg 1560 tggcctggtt
ctacgat ol a a gcatc
R o R R R T e
cccctgettc cttctgtatg 1680 tggtcgtggt cagcattgtg
rerat 360 LAMAG-CESEACAG! B A0AACLBCRICLLERERN 18R
ct'gggccaa tgccctggge tggatcattg ccacat ect e cat ggccatg
gtgcccattt 1800 atgccaccta taagttctgc agcctgccag
tggaa%%cgﬁg&%&ga&%%%t &tg'%gcﬁt %9&03&6%@&% c (:2t7§t}r’l
aagaccgc cagctagt gg acagagggga ggtgcgccaa ttcacgctgc
1920 gccattggct gttggtgtaa agt ggaagga gacagctgcc
tacttoRO! QOOLGR L £LCALARCA B0+ QEOHINACARAGARAL GASA
aaggaaacca acacgt caag aaacaagggc cacttccaca 2040
gtcccctttt gccatatgga aaaataatcc aagcatgggc ttcaatcttt
gcaaccg t Qb 53200t ARCERM LG HICLREAMAARBLCT Oh
ctgtgtgtga ctgtaaaaac acacacctct 2160 atacagtgaa
gt caaccatg tccctgtccc taatgggtgg ggaaacccct agctggtatc
acttotegeeOtttEi1dt GCLBERABIEHEAGL L SGeiRt G HeaB@tAAC284®
ggagaacagg tcatactgtt 2280 ccctgcattc taggagaggg
actttggtac ctgtatatac actgtgccag aatcctgtgc 2340 74/99

aaatzebCRACAALAG a1l HQEit203t PhaBddabdd tdtttcedd adidetar Cagipt Gaag
tatectattt 2400

agtttettea aatccatttg_ctgaagagta gttagcataa gaagaaggta tgccaaaaat 3000
acctteteot ggagagetege ctitaacctc tgaagtgaaa agtggaagtc atzattttce 3060
" ttgapctecat aactgtgaac ttigocotag cotgtgtcce atagaaatgg caccatgtgt 3120
ctetctegaga gccaacctta getattetet scaagtagac agtggcacga agatcttgaa 3180
tgtegotacca gggtgeaaat gecaggcotet tggctotgca gactgtagog teggotgagaa 3240
gaatcaggtt taccatctco totcagagect gagtggotec atgtataaat ccaggtette 3300
tcagcatctg ttatttatgt ctatagccag tgccttgttz tzestoctita taaacaataa 3360

aagaaatata tgttggaaaa aaaaaaaaaa ada 3393




tttgctgttg gtagaaaaga cagttaatac atgocaagto otttcctggt
gcttgg& cG 2460 gagcagacac catgacetta 90at Ot gtt
GaGat attac acacacgcag ggtctgdgpt 2520 gagccacgga
ggacaaggga ottggtgoag gtgaGkagag gttagggttt tttttttcco
2580 tttattgctg agataaaatt catgaattoa ggttgggaga
Gaagccctac tcctggeccc 2640 tggaaggC& ggtoagcettg
cagccacttt agtatggact tgtagaccac agagaaagtg 2700
tacttctect agccagtgtg tocotgccto otggacacet getettoaca
gagtctoaat 2760 goaaCotgaa gatcatatte ttggcctgga
goootgcctg gttttegggg aaagacaGac 2820 aettettggg
210>t #@ gattt oc gactggctec tgtcataGGc atggaGatta tecatgttat
<211>2§ 0 aaatggettt ttaaaaccat atttatgtgt gaatcaaaat
tattctcaaa gtgtaaggtt 2940 agtttgttoa aatocatttg
<212’ cPRfaagagt a gttageat aa gaagaaggta tgGcaaaaat 3000
a ggagag@ gg ctttaacotc tgaagtgaaa agtggaagto
218 aﬁga%ﬁnt?@% 3060 ttgagotcat aactgtgaac tttggCCtag
G& gt gt ccc at agaaatgg CaGGatgtgt 3120 ct gt ot gaga
$400> ggi@aacctta ggtattotct gcaagtagac agtggcacga agatcttgaa
3180 tgtgctaCGca gggt ggaaat gCaggC& gt tggCt ¢t gCa
gact gt ageg tggotgagaa 3240 gaat Gaggtt taGGatotco
Met sdrGlQAQRAAGE (9RGLAYR! @fy RiIhE §528.-OR0BI Glhg 3300
tcagcatctg ttatttatgt ctatagccag tgccttgttg tgggtoctta
1 t aaacaat®aa 3360 aagaadfata tgttggaaath aaaaaaaaaa aaa
3393 75/99 <210> 40 <211> 619 <212> PRT <213> Mis
muscul us <400> 40 Met Ser Lys Ser Lys Cys Ser Val Qy
Pro Met Ser Ser Val val Ala 1 5 10 15 Pro Ala Lys Qu

_'Pro A_Ig(r)l_@s"ﬁﬂ[i pAb AsValia @bl 6RF Brdfhg Eulvavadiu@ed thgu lie 20 25
20 25 30

leu Val Lys Glu GIn Asn Gly Val Gin Leu Thr Asn Ser Thr Leu [le
35 A0 45

_ Asn Pro Pro Gln Thr Pro Val Glu Val GIn Glu Arg Glu Thr Trp Ser
50 55 60

Lys Lys iie Asp Phe lLeu Leu Ser Val Ile Gly Phe Ala Val Asp Leu
65 70 75 80

Ala Asn Val Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly
85 90 95

Ala Phe Leu Val Pro Tyr Leu Leu Phe Met Val tle Ala Gly Met Pro
100 105 110




Leu Val Lys GQu Gn Asn Ay Val Gn Leu Thr Asn Ser
Thr Leu Ile 35 40 45 Asn Pro Pro G n Thr Pro Val GQu
Val Gn Qu Arg Gu Thr Trpydgg 50 55 60 Lys Lys Ile
Asp Phe Leu Leu Ser Val Ile Ay Phe Ala Val Asp Leu 65
70 75 80 Ala Asn Val Trp Arg Phe Pro Tyr Leu Cys Tyr
Lys Asn Ay Ay Ay 85 90 95 Ala Phe Leu Val Pro Tyr
Leu Leu Phe Met Val lie Ala Ay Met Pro 100 105 110
76/ 99 Lau Phe Tyr Met Qu Leu Ala Lau Gy G n Phe Asn

y, Al 15 1201 Ala,dy Val Trp Lys lie

Leu P@;g’ﬁ% ‘5a“| Leﬁeﬂa]ﬁ% %’(%"ﬁ/ﬁﬁe éf”y“ﬁqé[“rﬁﬂy A'%0 135 140
Valisll e Leu lie Seé Phe Tyr Val 1@y Phe Phe Tyr Asn

Val Ile Ile 145 150 155 160 Ala Trp Ala Leu His Tyr

Phe Phe Ser Ser Phe Thr Met Asp Leu Pro 165 170 175
Trp lie Hs Cys Asn Asn Thr Trp Asn Ser Pro Asn Cys

ata 6RCUar B A le cys Pro Val Leu Lys Gly Val Gly Phe Thr
130 135 140

Val lle Leu |le Ser Phe Tyr Val Gly Phe Phe Tyr Asn Val lle ile
145 150 155 160

. Ala Trp Ala Leu His Tyr Phe Phe Ser Ser Phe Thr Met Asp Leu Pro
165 170 175

Trp lle His Cys Asn Asn Thr Trp Asn Ser Pro Asn Cys Ser Asp Ala
180 185 190

His Ser Ser Asn Ser Ser Asp Gly Leu Gly Leu Asn Asp Thr Phe Gly
195 200 2058

Thr Thr Pro Ala Ala Glu Tyr Phe Glu Arg Gly Val Leu His Leu His
210 215 220

" GIn Ser Arg Gly ile Asp Asp Leu Gly Pro Pro Arg Trp GIn_Leu Thr
225 230 235 240

Ala Cys Leu Val Leu Val lle Val Leu Leu Tyr Phe Ser Leu Trp Lys
245 250 255




o1y VelglyoHs S o Kabe AB

Tyr

Ala

Cys

305

lLeu

" Phe

- Ser

Tyr

Gly
385

180
Lau
Al a
215
Arg
Leu
250
I I e

185
Asn
du
220
Trp
Val
255
Thr

190 His Ser Ser Asn Ser Ser Asp Ay Lau Gy
Asp Thr Phe Ay 195 200 205 Thr Thr Pro Al a
Tyr Phe Gu Arg Gy, Mal Leu H's Leu H's 210
G n Ser ArgGIyIIe p Asp Leu Ay Pro Pro
G n Leu Thr 225 230 235 240 Ala Cys Leu Val
Ile Val Leu Leu Tyr Phe Ser Leu Trp Lys 245
77/99 dy Val Lys Thr Ser Ay Lys Vval Vval Trp
Ala Thr Met Pro 260 265 270 Tyr Val Val Leu

Lau Lau La Val Thr u Pro Ay 275
EV@, 3"‘“% e Al 5hrT Pr8u Ser Val

Asp Phee Tyr Arg Leu 2890 295 300 Cygr0d u Ala Ser Val
Trp Ile Asp Ala Ala Thr G n Val Cys Phe Ser 305 310
315 320 Leu Ay Val Gy Phe Ay Val Leu Ile Al a Phe
Ser Ser Tyr Asn Lys 325 330 335 Phe Thr Asn Asn Cys

Va Iy&aIA[e% 'ﬁ?’p}\la Leu Leu L ‘iré”& y -\ll-Q!r Tl'%fe[eul Lro Gaﬁ(n
275

280 285

Met Asp Gly [le Arg Ala Tyr Leu Ser Val Asp Phe Tyr Arg Leu

290

Glu Ala

Gly Val

295 300

Ser Val Trp Ile Asp Ala Ala Thr GIn Val Cys Phe Ser

Gly

Thr Asn Asn

Leu Thr
355

Met Ala

370

Pro Gly

340

Ser

Gin

Leu

310 315 320

Phe Gly Val Leu lle Ala Phe Ser Ser Tyr Asn Lys
325 330 335

Cys Tyr Arg Asp Ala lle |le Thr Thr Ser lle Asn
345 350

Phe Ser Ser Gly Phe Val Val Phe Ser Phe Leu Gly
360 365

Lys His Asn Val Pro lle Arg Asp Val Ala Thr Asp
375 380

Ile Phe lle lle Tyr Pro Gliu Ala lle Ala Thr Leu
390 ' 395 400




Pro

Leu

Leu

Leu

340
Val
Lys
375
Al a
Ser
405
du
Phe

350
Ser
Asn
dy
Al a
Ala Trp
410 415
Ser Val
G n Leu

345
Phe
H s
380
Ile

Ser
Phe
Val
Pro
Thr
Al a
Leu
I'le
Leu

Leu
Leu
Pro
Ay
Leu
Al a
dy
Thr
H s

Thr
Ay
Ile

385
Val
lie
Gly

Ser Phe
355 360

390 395
Phe Phe
Asp Ser
420 425
Hs Arg

1 Z8RE

Leu |

Ser
365
Val
Ile
400
Leu
Al a
430
du

Ser Ay
Tyr Met
Al a Thr
[le Tyr

Phe Val
Ala Gn
Asp 370
Pro Qu

78/ 99 Pro Leu Ser

Met Leu
Met Gy
Leu Val
Leu Phe

Led 4@r 546 AleJriGiAya IAifeValaPheLéhf LAaUaMEFHreu Rige Theu

Lau
Val

Phe
Phe

4%%5
r

Val

475 480 Thr Ser

lie

Gly 1le Asp Ser Ala Met Gly Gly Met Giu

Val Asp

435

Gly lle

450

Asn

465

Thr

Phe

Gin

Cys

Gly Gly

Ser ile

Gly

Tyr

Pro
515

Arg

Phe
530

Leu

dy Vval

420

Glu Phe

Leu

Val

Ile Tyr

Gin

Ala

Val

Leu

Thr
455

Phe

470

Phe
485

Leu

Val
500

Gin

Leu

Asn

leu

Gly

Gln

Tyr

Tyr Val

Val

Phe

Trp

Val
535

Thr 450455
Leu Leu Asp His
Ile Leu Phe
Ala Trp 485 490

Leu

440

Phe

Thr

Leu

Ser

Arg

520

Val

425

His

Leu

Leu

e

Arg

Leu

Leu

Glu

Gy
495

His Arg

Glu

Val

430

Leu

445

Leu

460

Ser

Asp His

475

Ala lle

490

Asp
505

Leu

Val

Asp

Cys

Ser

lie Lys

Trp Lys

Phe

Phe

Gly

Gin

Leu

Cys

Ala

Yal

Met

510

Val

525

Val
540

Ile

Thr

Phe

460 Asn Gy Ay
Phe Ala Ala Gy 465 470

Leu lie

Ser Val Ille Thr Gly

Phe Thr

Val Thr

Ala Gly

480

Ala Trp

495

Thr Gty

Ser Pro

Arg Pro

Leu Thr
Ay Mt
Asp Qu
Thr 435
Leu Ser
Ile Tyr

Au A a




Phe Tyr Gy Val Gn Gn Phe Ser Asp Asp lie Lys G n
Met Thr Ay 500 505 510 G n Arg Pro Asn Leu Tyr Trp
Arg Leu Cys Trp Lys Leu Val_Ser Pro 515 520 525 Cys
Phe Leu Leu Tyr Val Val val? Ser Ile Val Thr Phe
Arg Pro 530 535 540 79/99 Pro Hs Tyr Ay Ala Tyr lle
Phe Pro Asp Trp Ala Asn Ala Leu Ay 545 550 555 560
Trp Ile Ile Ala Thr Ser Ser Met Ala Met Val Pro Ile
Tyr Ala Thr 565 570 575 Tyr Lys Phe Cys Ser Lou Pro
Gy Ser Phe Arg A u Lys Leu Ala Tyr 580 585 590 Al a

. Pro Hilsl &rTHy APedyd e IPys Prgs psoAfp BanAdnedlaVedy 8gp Arg Ay

545 A u Val 59%8500 Arg An PQ@_Thr Leu Arg ddpgs Trp Leu

Leu Val 615 <210> 41 <211> 3946 <212> DNA <213>

Hono sapi ens 605 <400> 41 accgctccgg agcgggaggg
gaggcttcgc ggaacgctct cggcgocagg actcgcgtgc 60
aaagcccagg cccgggcggc cagaccaaga ¢ gaagaagc acagaattcc

Trp |tecHackladbn SepFer Met Ala Met Val Pro |le Tyr Ala Thr

565 . 570 575

Tyr Lys Phe Cys Ser Leu Pro Gly Ser Phe Arg Giu Lys lLeu Ala Tyr
580 585 590

Ala lle Thr Pro Glu Lys Asp Arg Gin Leu Val Asp Arg Gly Glu Val
595 600 605

Arg GIn Phe Thr Leu Arg His Trp Leu Leu Val
610 615

<210> 41

211> 3946

.<212> DNA

<213> Homo sapiens

<400> 41
accgetoegg agegggagge gagecitoge ggaacegcict cggcgocagg actcgegtge 60

aaagcccags CCCEZEECEEC cagaccaaga gggaagaagce acagaattcc tcaactocea 120
gtetgcccat gagtaagage aaatgctcce tegggactcat gtottecgte gtggeccceg 180
ctaagegagee caatgocgte gpocccgaage aggtggaget catocttgic aaggagcaga 240

acggagtgea gotcaccage tccaccctca ¢caacccgcg £6agageceos gtggaggcce 300




gt gtgcccat gagt aagagc aaatgctccg tgggactcat gtottccgtg
gtggccccgg 180 ctaaggagcc caat gocgtg ggccogaagg
aggt ggagct catcottgtc aagg%g@ ga 240 acggagtgca
gctcaccago tccaccctca ccaa Cg gcagagcccc gtggaggccc
. 300 80/99 aggat cggga gacct ggggc aagaagatcg actttctcct
gtccgtcatt ggctttgctg 360 tggacctggc caacttctgg
cggttcccct acctgtgcta caaaaatggt ggcggtgcct 420
tcctggtccec ctacctgetc ttcatggtca ttgctgggat gccacttttC
tacat ggagc 480 tggccctcgg ccagttcaac agggaagg
aggatcegngcaagotegeeccragapsatrat @tt@é@écﬁca&“%‘%@?éﬁ&% gt g&
gggcttcacg gtgatcctca tctcactgta tgtcggcttc ttctacaacg
600 tcatcatcgc ctgggcgctg cactatctct tctcctccett
tegacctBRS CEREERI A tEECEEE et (RPC BT EC Tar eaearAt glatecEE gttt ct 6T
aacagcccca actgctcgga tgcccatcct ggtgactcca 720
gt ggagacag ctgggccctc aacgacactt ttgggaccac ac ctgcc
tocteegenst efesqtegto7 BuatagifegtigaiegeatyRacatatia BCaHéigag %@g
at ggcat cga cgacctgggg cctccgcggt 840 ggcagctcac
agcctgectg gtcctggtca tcgtgetget ctacttcage ct gaagg
tegcccERy CPEHCARsatiEErCEatatg AL i GET%4E Uy Bgcf’%cﬁg%?g cc g%og
. catgccatac gtggtcctca 960 ctgccctget cctgegtggg
gt caccctcc ctggagccat agacggcatc a %%%acc 10?&)
gacgcg

a
tgaaagﬁ’ggég%ggt"f’f@@%@@é?cﬁ%gﬁ’tﬁﬂ%gﬁcbgﬁﬁﬁg%& g‘i Y ga
gccacccagg 1080 tgtgcttctc cctgggcgtg gggttcgggg
tgctgatcgc cttctccagc .t acaacaa

t 1140 t%accaaggg
toatoateggc ¢ TAESAEH Sy SROGTG Y Htf%fﬁﬁgaﬁ%gicgéﬁ EYLEEE ct Jacgagcet

1200 tctcctccgg cttegtegte ttcectecttcecce tggggt acat

T s S N G g

tcgccacgct ccctctgtcc tcagcctggg ccgtggtctt cttcatcatg
ctgctcaccc, 1380 81/99 t tatcga _.cagc gg tatgg
AL S e e L A e e

goacagacac cgtgagctct tcacgctctt catcgtcctg gcgaccttcc

1500 tcctgt t gttct t t
sacs PR o BTG e CUGRREE [ TGR0E® (T aben b0 CRrht conts
~ ctctttggag tgctcatcga agccatcgga gtggcctggt 1620
secanc s bRt Bagteite ColtHTBRCURGRLES BRRARL: 0266000080

gcgtgaagac ctcagggaag gtggtatgga tcacagocac catgecatac gtggtoctea 960
ctgocctgot cctgogtgge gtcaccetoc ctggageocat agacégcatc agagcatace 1020
tgagegttea ctictaccgg ctotecgage cgtotgttty gattgacgeg gecacccags 1080
tgtegcttote cotgggoets gggtteogeee tegctgatcge cttctccage tacaacaagt 1140
tcaccaacaa ctgctacagg gacgegattg teaccaccte catcaactcc ctgacgaget 1200
tctoetoege ottoztcgte ttotcottoc tggegtacat ggocacagaag cacagtgtze 1260
coatcgggea cetggocaag gacgggccag geotgatett catcatctac ccggaagoca 1320

togooacget coctotgice toagcctegge ccgigetott ctteatcatg ctgctoaccs 1380




tgtactggcg gctgtgctgg aagctggtca gcccctgett tctcctgttce
gtggtcgtgg 1740 tcagcattgt gaccttcaga cccccccact
acggagccta catcttcccc gactg a 1800 acgcgctggg
ctgggtcatc gccacatcct ccatggcCat ggtgcccatc tatgcggcct
1860 acaagttctg cagcctgcct gggtcctttc gagagaaact
ggcctacgcc attgcacccg 1920 agaaggaccg tgagctggtg
gacagagggg aggtgcgcca gttcacgctc cgccactggc 1980
t caaggt gt a gagggagcag agacgaagac cccaggaagt catcctgcaa
tg g c. 2040 acgaacaaac caaggaaatc taag tttcg
teegtay %‘a g%fgtgga%tg%ﬁeﬁé’cﬁgtae&téﬁ gapgBREs i atosgizattact'¢ah
aacacaaaca acaaagcaga agactcctct cttcttactg tttacacctt

S e e L L R

gttgtccctg cagggcagaa aaacgtctaa cttcatgctg 2280
gctccctccc ccctgctcc ctgctcccg ct.ct gaggct

toot e K DTG EE e PP GEE (L AGOty G e eo ot

ttgtagacgc acctgctgag aatccccgtg 2400 ctcacagtag

R R LR b T e T

ttcatgcaaa gtcctttccc 2520 gatgcgtggce tcccagcaga

rorare i Rep R R BeiraP B Bibteck Pt ctbBhcagga

aattctgttt 2640 atgttcttgc agcagagaga aat aaaactc

tg gct ¢ cta ct a 00 c
watact R e O o RS R R e R vl e
2760 gacgcatgca gggcccccac aggagcgtgt cctatccccg
tcagcag&%g&gsﬁgggag&ggc%gg&a&cg %%Qta g%t E%t ng@ﬂ
gcat gca gggcccccac agcg act 2
aacgcatgca gggcccccac aggagcgtgt actaccccag gacgcat gca
acgcgcggggc&t‘é&gct@&czg%‘é&’caté&g&g Cabol Eg%&%%% gaqg&%‘é&c atgep
gggcccccac aggagcgtgt ccCtatccccg 0 gaccggacgc
at gcagggcc cccacaggag cgtgtactac cccaggacgc at gcagggcc
acaagt§5¥§CEagEE%EéH%E§£QEHEtfﬂ%téﬁg %ﬁﬁgfgggg%t£¥%gcacccg 1920
at gcagggcccccacaggag cg gtac ac 0 cccadgacgc
at gcagggcc cccatgcagg cagcctgcag accaacactc tgcctggcect
agaaggmotgaﬁcgéﬁ%cﬁﬁ&%g&%t éﬁ?g&g&% AY0RECCCALAI8RAL hibdR
tttctctcag gtgcgtgcca O catcaataac aacagttttt
atgtttgcga atggcttttt aaaatcatat ttacctgtga 3300

tcaaggtgta gageggagoag agacgaagac cccaggaagt catcctgcaa tgggagagac 2040
acgaacaaac caaggaaatc taagtitcga gagaaapggag ggcaacttct actcttcaac 2100

ctetactgaa aacacaaaca acaaagcaga agactoctet ctteotgactg tttacacctt 2160

tecgtegcogs gagegeacot cgecgtgtet tetgttgote taataacgac gtagatctgt 2220

- geagegaget ccaccoegitt gitetcoctig cagsgeagaa aaacgtctaa ctteatgote 2280

totgtegtegag goteocctece tocotgoteos ctgcteococge ctotgagget gocccaggeg 2340
cactgtegttc tcaggegegg atecacgaice ittgtagacge acctgetgag aateccogteg 2400

ctcacagtag cttocctagac catttacttt gocecatatta aaaagccaag tegtcctgett 2460




at caaaacaa attcaagaat gcagtatccg cgagcctgct tgctgatatt
gcagtttttg 3360 tttacaagaa taattagcaa tactgagtga
aggatgttgg ccaaaagctg cttt Q9 3420 cacactgccc
tctgccactg acaggaaagt ggatgccata gtttgaattc atgcctcaag
3480 tcggtgggcc tgcctacgtg ctgcccgagg gcaggggcecg
t gcagggcca gtcatggctg 3540 83/99 tcccctgcaa gtggacgtgg
gct ccaggga ctggagtgta atgctcggtg ggagccgtca 3600
gcct gt gaac tgccaggcag ctgoagttag cacagaggat ggcttcccca
ttgccttctg 3660 ca ca cttcccg

setttagith (Rop g oGP LRER, FPACHER P Lt P oPoBhe LIt Lot
cattgccttc tggggaggga cacagaggac agtttcccca tcgccttctg

et g G CegUot dgaD - EJTAECC L GEact g ety

tgtctgttga ccaatctcta ttcagcatcg tgtgggtccc 3900

t aagcacaat aaaaga caat ggaa aaaa
R e R A T s R LA
<400> 42 th Ser Lys Ser Lys Cys Ser Val Gly Leu Met

atgttcif (v i;ciagaéf%z/a ?gr aaa ctc ﬁltﬁa%?a g@cfgiggtaAl chca%gc Lﬁ%@d’ Eeﬁsn

Val Lys Gu d@n Asn Gy Val An Leu Thr Ser Ser Thr

ggcagcé?# %{cci?gtd'%tééﬁ%é% %&&Agfggg%%fﬁ%& L@ Grbb AI a

gacgeateca gpscccccac aggagogtet coctatecceg gacegcatsca ggecocccac 2820

aggageatgt cotatccete gacgeatgea ggscococac aggagogtet actaccccag 2880
aacgcatgca gegegcceceac aggagegtgt actaccccag gacegcatgca gggoccccac 2940
teggageegtet actaccecag gacgeatpca gggeccccac aggagegtgt cctatccoccg 3000
gaccgeacgc atgcagegegce cccacaggaglcgtgtactac cccaggacge atgcagggce 3060
cocacaggag cgtgtactac cccaggatge atgcagggee cccacaggag ogtgtactac 3120
cccaggacge atgcagegce cocatgocagg cagectgeag accaacactc tgoctggect 3180
tgagccgtga cotocaggaa gggaccccac tggaatttta tttctectecag gtgcgtgcca 3240
catcaataac aacagtittt atgttiscga atggcttitt aaaatcatat ttacctgtga 3300
atcaaaacaa attcaagaat goagtatcocg cgagcotgot tectegatatt geagttittg 3360

tttacaagaa taattagcaa tactgagtga aggatgtteg ccaaaasgctg ctttocatgg 3420

. cacactgece toetgocactg acaggaaagt ggateccata gtitgaattc atgcctcaag 3480

toggtegece tgoctacgte ctgcccgageg goaggggocg tegcaggegcca gteatgectg 3540




60 Lys Lys Ile Asp Phe Leu Leu Ser Val Ile Ay Phe Ala
Val Asp Leu 65 70 75 80 Ala Asn Val Trp Arg Phe Pro
Tyr Leu Cys Tyr Lys Asn Ay Ay 85 90 95 Al a Phe
Leu Val Pro Tyr Leu Leu Phé3t val Ile Ala Gy Mt
Pro 100 105 110 Leu Phe Tyr Met Gu Leu Ala Leu Ay
G n Phe Asn Arg GQu Ay Ala 115 120 125 Ala Ay Val
Trp Lys Ile Cys Pro Ile Leu Lys Ay Val @y Phe Thr
130 135 140 Val Ile Leu Ile Ser Leu Tyr Val Ay Phe
Phe Tyr Asn Val Ile Ile 145 150 155 160 Al a Trg Al a
 toccctigena #lizgactlae £dgeaRbge SEractela FigetcERe gasecagter LSV o
165 170 175 Trp Ile H's Cys Asn Asn Ser Trp Asn Ser
Pro Asn Cys Ser Asp Ala 180 185 190 His Pro Ay Asp
gectgigenc Borasebag HigpasSire SEALAEEAE EASHTOARTR MECtERTE Pﬁ‘éﬁ%s/ 99
195 200 205 @y Thr Thr Pro Ala Ala Gu Tyr Phe Qu

Arg Ay Val Leu H's Leu
gepaggeaca cagaggaceg cttccccatec goctictgge cgetgecagtc agcacagaga 3720

geggottooe cattgootic tgggsagega cacagaggac agtttcccca togoottetg 3780
gttgtteaag acagcacaga gagogegctic cccatcgect tetggegage ggotcogtet 3840
agcaacccag gigttgtecg tgfotgttea ccaatctcta tteagoatcg tgtgegtece 3900
taagcacaat aaaagacatc cacaatggaa aaaaaaaaag gaattc 3046
210> 42

211> 620

<212> PRT

<213> Homo sapiens

<400> 42

Met Ser Lys Ser Lys Cys Ser Val Gly Leu Met Ser Ser Val Val Ala

1 5 10 15

:Pro_AIa Lys Glu Pro Asn Ala Val Gly Pro Lys Giu Val Giu Leu Ile
20 25 30

Leu Val Lys 6lu Gin Asn Gly Val Gln Leu Thr Ser Ser Thr Leu Thr
35 40 45

Asn Pro Arg Gin Ser Pro Val Glu Ala Gin Asp Arg Giu Thr Trp Gly




210 215 220 Hs Gn Ser Hs Ay Ile Asp Asp Leu Gy
Pro Pro Arg Trp G n Leu 225 230 235 240 Thr Al a Cys
Leu Val Leu Val Ile Val Leu84%£%u Tyr Phe Ser Leu Trp
245 250 255 Lys @y Val Lys r Ser Ay Lys Val Val
Trp Iie Thr Ala Thr Met 260 265 270 Pro Tyr Val Val
Leu Thr Ala Leu Leu Leu Arg Ay Val Thr Leu Pro 275
280 285 Ay Ala lie Asp Ay Ile Arg Ala Tyr Leu Ser
soval Asp Phe Ty Arg 290 295 g90 Leu Cys Qu Al a Ser
Val Trp lie Asp Ala Ala Thr G n Val Cys Phe 305 310
315 320 Ser Leu Gy Val Gy Phe Ay Val Leu lle A a
Phe Ser Ser Tyr Asn 325 330 335 Lys Phe Thr Asn Asn
~ Cys Tyr Arg Asp Ala Ile Val Thr Thr Ser |ie 86/99 340
Lys Lyz4bleab ert-ediu 586 Vahi 1Bl PhcAola!ShP @y Phe Val
gs Val Phe SerjgPhe Leu 355 369 365 Ay Tyr dkt Ala Gn
Lys His Ser Val Pro Ile Ay Asp Val Ala Lys 370 375

Ala Asn Val Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly
85 90 95

Ala Phe Leu Val Pro Tyr Leu Leu Phe Met Val Ille Ala Gly Met Pro
100 105 110

Ley Phe Tyr Met Glu Leu Ala Leu Gly GIn Phe Asn Arg Glu Giy Ala
115 120 125

Ala Gly Val Trp Lys lle Cys Pro |lle Leu Lys Gly Val Gly Phe Thr
130 135 140

Val lle Leu }le Ser Leu Tyr Val Gly Phe Phe Tyr Asn Val lle lle
145 150 155 160

Ala Trp Ala Leu His Tyr Leu Phe Ser Ser Phe Thr Thr Glu Leu Pro
| 165 170 175

Trp lle His Cys Asn Asn Ser Trp Asn Ser Pro Asn Cys Ser Asp Ala
180 1856 190

His Pro Gly Asp Ser Ser Gly Asp Ser Ser Gly Leu Asn Asp Thr Phe




Gly

His

225

Thr

Lys

Pro

Gly

Leu

305

Ser

Lys

380 Asp
Ala lle
Ala Trp
415 Thr
Ser Val
G n Leu
Thr Leu
Ph®5Cys
Phe Thr
Ay Thr
Ay Val

in P
g Bt
210eu Val
Val Val

GIn Ser His

Ala Cys Leu

Gly Val Lys
260

Tyr Val Val
275

Ala Ile Asp
290
Cys Glu Ala

Leu Gly Val

Phe Thr Asn

Gy Pro Ay Leulle Phe Ile Ile Tyr Pro Qu
Ala Thr 385 390 395 400 Leu Pro Leu Ser Ser
Ala Val Val Phe Pheggdge Met Leu Leu 405 410
Leu Ay Ile Asp Ser Ala Met Ay Gy Mt du
Ile Thr 420 425 430 Ay Leu Ile Asp du Phe
Leu Hs Arg Hs Arg Gu Leu Phe 435 440 445
Phe Ile Val Leu Ala Thr Phe Leu Leu Ser Leu
Val 450 2865 460 Thr Asn268y Ay lle Tyr Val
Leu Leu Asp H's Phe Ala Ala 465 470 475 480
Ser Ile Leu Phe Gy Val Leulle Qu Alalle
Ala 87/99 485 490 495 Trp Phe Tyr Ay Val Qy

r ' j t Thr 0 505 510
AE? é\ lér%gu ézrfpljtéeﬁ'u%/% @REVJX%‘*”LQS %@s Trp Lys
Ser 52% 520 525 Pro ZPs Phe Leu Leu Phe Val
Val Ser Ile Val Thr Phe Arg

Gly lle Asp Asp Leu Giy Pro Pro Arg Trp Gin Leu
230 235 240

Val Leu Vai lle Val Leu Leu Tyr Phe Ser Leu Trp
245 250 255

Thr Ser Gly Lys Val Val Trp [le Thr Ala Thr Met
265 270

Ley Thr Ala Leu Leu Leu Arg Gly Val Thr Leu Pro
280 285

Gly lle Arg Ala Tyr Leu Ser Val Asp Phe Tyr Arg
295 300

Ser Val Trp |le Asp Ala Ala Thr GlIn Val Cys Phe
310 315 320

Gly Phe Gly Val Leu |le Ala Phe Ser Ser Tyr Asn
325 330 335

Asn Cys Tyr Arg Asp Ala lle Val Thr Thr Ser lle




Asn

Gly

Asp

385

Leu

Thr

Gly

~ Thr

Thr
465

Gly

530
Asp
I'le
565
Phe
Pro
- 600

535

Trp

Al a
570
Arg
Au
Val

610 65

Sexgegaatht tSet PagSecSeadly Eea

540 Pro
Al a Asn
Thr Ser
575 Al a
G u Lys
Lys Asp
Arg Gn
620 605

Pro
Al a
Ser
Tyr
Leu
Arg
Phe

Hs Tyr Gy Ala Tyr Ile Phe Pro
Leu 545 550 555 560 Gy Trp Val
Met A|286 t Val Pro Ile Tyr Ala
Lys Ph s Ser Leu Pro Gy Ser
Alla 580 585 590 Tyr Ala lle Ala
G u Leu Val Asp Arg Ay du 595
Thr Leu Arg His Trp Leu Lys Val

<21Qp; 43 88/ 99 <21y 2038 <212> DNA
<213> Mus nuscul us <400> 43 aatttgctga gcctgtcacc
tgtgttccag gagccaaacc agcaatgtct tcgcctgcac 60
aacctcgagt ccctgcccca ctggccgact tgaagattca acat accaag
atcttcataa 120 acaatgaatg gcacaattcahgtgagcggca

Fa¥tt gre1B0 Piadgagot cat

ctggcacgt g gaagaagggg acaaggct ggest gt t gacaaa gct gt gaagg
ct gcaagaca ggctttccag attggctctc catggcgcac
cat ggat gct tcagagaggg 300 gctgcctget gaacaagctg
gctgacttaa tggagagaga tcgtctgctg ctagctacaa- 360

240

Tyr Met Ala Gin Lys His Ser Val Pro lle Gly Asp Val Ala Lys

370

Gly Pro

Pro Leu

Leu Gly

Leu lle

435

Leu Phe
450

Asn Gly

Thr Ser

Gly

Ser

lle

420

Asp

375

Leu |le Phe
390

Ser Ala Trp
405

Asp Ser Ala

Glu Phe Gln

e Val Leu Atfa

Gly

tle

455

lle Tyr Val
470

Leu Phe Gly

Ile

Ala

Met

Leu

440

Thr

Phe

Val

380

lle Tyr Pro Glu Ala ile Ala Thr
395 400

Val Val Phe Phe |le Met Leu Leu
410 415

Gly Gly Met Glu Ser Val |le Thr
425 430

Leu His Arg His Arg Glu Leu Phe
445

Phe Leu Leu Ser Leu Phe Cys Val
460

Thr Leu Leu Asp His Phe Ala Ala
475 480

Leu Ile Glu Ala lle Gly Val Ala




Trp

Gly

Pro

Pro

545

Gy

Ala

" Tyr

Val

t ggaggcact caat ggtggg aaagtctttg ccaatgcata cttgtcggat
ttaggaggct 420 gcataaaagc attaaagtac tgtgcaggct
gggctgacaa gattcatggt caaa ac 480 caagtgatgg
agacattttc aottatacaa gacg%gzicc tattggagtg tgtggccaaa
540 tcatcccctg gaattttcca atgctcatgt tcatttggaa
gat aggccct gcccttagect 600 gtgggaatac cgtggttgtc
aagccagcag agcaaactcc tctcacggct cttcacctgg 660
catctttagt aaaagaggca gggtttcctc ctggsgtggt aaacattttc
cctggttatg 720 ggccaactgc aggggcagcc atctcctctc
acat ggat gt cgacaaggtg gccttcactg 780 gatcaacaca
ggttggcaag ttaatcaagg aagctgcagg gaaaagcaat ctgaagagag
840 tcaccctg ctt ggggga aagagccctt gcattgtgtt
PhegtvidHy gé¢ Gdég;t'ﬂ %@%@&" 3@‘0"‘3‘1 { Efcg'g‘t §lgae gﬂh(gcac ac
catgosgt gt tttatcat ggs aggccaat gc tgiipgt cgcag 960 89/ 99
catcccggat ttttgttgag gagtcagttt atgatgagtt tgtgaaaagg
agtgttgagc 1020 gagctaagaa atatgttctt ggaaatcctc
t gaccccagg aat aaat caa ggccctcaga 1080 ttgacaagga

acaacat aaaatactcg atctcattg aaagaaggag
Glp1hreE Pre 5d€Pd§5]§?&%§bﬁbﬁﬁ’ﬁﬁh@%%tﬁqgggggacaaagg

ctggtttgtg cagccmagag 1200 tgtsat ccaa cgt gact gat

gagat gcgca ttgcoaaaga ggagatattt ggaccagtgc 1260

aacaaatcat gaagtttaag tctgtagatg atgtgatcaa gagagcaaac
aatactacct 1320 atggtttagc agcaggactc ttcact aaag

o O Gatadey 108l MAndt! Jebatal Fale gl greditc cagt geccct

530440 tcggtggass caagat gtct ggaaatggaa gaaaact ggg
tgaacatggt ctttatgaat 1500 acactgagct caagacagtc
gcaat gaaga tatctcagaa gaactcctaa agaagccagc 1560
agagt aaaga gaaactctca gcagtggtac acatctccta tagtaaccag

Pt aayEadd Alg i b b RGN Rl h i 0R 020t

aaaaaacat g B@gctt aat c caad#gatto attcacc&ﬁc t aat at gt ga
1740 ccccagttct tatccaagaa tagaaggata gatataacgg
caagctctct gtaactccgt 1800 catgaccagg tgctttccat
tgtagctact tatctaacat actcatttgg tgaggaggac 1860

t t t act
o T Rt R R

gttgtgadﬁﬁ attttctaga alQtcatgcc 1980p75

Tyr Lys Phe Cys Ser Leu Pro Gly Ser Phe Arg Glu Lys Leu Ala
580 585 5480

Ala lle Ala Pro Glu Lys Asp Arg Glu Leu Val Asp Arg Gly Glu
595 600 605

Arg Gin Phe Thr Leu Arg His Trp Leu Lys Val
610 615 620

210> 43




tgcttgtcaa atgaaatgcc tagctgtaat tagaacgcaa agcttaataa

aggcaccc 2038 90/99 <210> 44
<213> Mus nuscul us <400> 4%

Pro

lie Gn H s Thr

Asn

<212> AQN@
<213> Led
Asp
Ay

<4002 43
aatttectea

aacctcgagt
acaatgaatg
aggaggteat
.ctgcaagaca
gctgootget
tgegaggcact
goataaaagc
6éagtgatgg
- tecatccootg
gtegggaatac
catctttaat
gezccaactge
'gatcaacaca
tecacccigga

ttectettga

Arg Val

Ser

Thr Met

iS4k [AS N
Arg Leu
100 105

gectgteace
ceetgecceca
geacaattca
ctgecacgte
gegctttccag
gaacaageote
caatggtggg
attaaagtac
agacattttc
gaattttcca
cgtggttgtc
aaaagagegca
agEggcagce
gettggcaag
gotlgggeea

gttigcacac

Pro Al a

20 25 30 Val
Asn Pro Ala Thr
211> %QSGU Gy Asp Lys Ala Asp Val
0O Lys Ala Ala Arg Gn Ala Phe Gn Ile Gy Ser

65 70 75 80 Asp Ala Ser

du

Leu Leu

Pro Lau

Ser
d u Val

Al a Thr

110 91/99

tgigttcecag

ctggeegact

gtgageggea

gaagaageee

attggctcte

gotgactitaa

gaagtcttte

tgtegcaggct

acttatacaa

atgotecatet

aagecageag

geetttocte

atctoctete

ttaatcaagg

aagagccctt

catggagtet

EAEGCAAACE

tgaagattca

agaaatttec

acéaggctga

catgeecgeac

tggagagaga

ccaatgcata

gegctegacaa

gacgtgaaco

tcattteggaa

agcaaactce

ctggegteet

acatggatgt

aagctgcagg

geattgtett

tttatcatca

<211>
t Ser

501
Ser

<212> PRT
Pro Ala G n

a Asp Leu 1 5 10 15 Lys

Lys Ile Phe Ile Asn Asn Qu Trp H's
@y Lys Lys Phe Pro Val

Leu

35 40 45 lie Cys His Val

agcaatgtet

acataccaag

agttettaac

tgtigacaaa

catggatgct

tecgtotgeotyg

ctigtcggat

gattcategt

tattggzacgte

gatagecoet

tetcacgect

aaacattgte

cgacaagetg

gaaaagcaat

tgcagatgee

aggccaatge

Asp Lys Al a Val

50 55
Pro Trp

GQu Arg Ay Cys
Lys Leu Ala Asp Leu Met 85 90 95 G u Arg
Met Gu Ala Leu Asn Gy

tegoctgeac

atettcataa

cctgeoaacte

gotetgaagg

teagagaggg

ctagctacaa

ttaggaggot

caaacaatac

tgtggccaaa

gcccttaget

cttcaccigs

cctggttate

gecttecactg

ctgaagagag

gacttggaca

tetgtcgcag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

960




Lys
Cys
Trp
Pro
Pro
Pro
Trp
Val

Au

catccéEEEt QQﬁ%gifﬁhk Eké%c%g%fk

Val Phe Ala Asn Al a Tyr
fie Lys 115 120 125 Ala Leu Lys
Ala Asp Lys Ile H s dysgdam Thr
Ser Asp Ay Asp

Ile 145 150 155 160 dy Val
Trp Asn Phe Pro Met

Leu Ser

Ile Phe Thr Tyr

Leu Met

Asp Leu Gy Gy
Tyr Cys Ala Ay
130 135 140 1le
Thr Arg Arg G u

Cys Ay Gnlielle
Phe 165 170 175 lie

Lys Ile Gy Pro Ala Leu Ser Cys Gy Asn Thr Val
Val 180 185 190 Lys Pro Ala Au G n Thr

Ala Gy

Phe Pro

Pro

e el 20020

Pro Leu

gcl | RobYS

1e Val Pro

Ay 210 215 220 Tyr Gy Pro Thr Ala Ay Ala Ala fie
gagcta%@éa Seftetictt Mplaafish: Vs ccddaBe agt?agat%gzp ggé\@tc%éep Lﬁ()§0 Val

Al a

Phe Thr

Gy Ser

Thr G n V.

Gy Lys Leu Il

e Lys

A u 245 250 255 92/99 Ala Al a Gly Lys Ser Asn Leu Lys
ttgacadbkh NeHacakBht badtdatsl bRMcITtYa Ghote2B: 28R arzE0:

ccaaactgga

tgttetecaa

aacaaatcat

atggttitage

ctctgeagge

teggtagatt

acactgagct

agagtaaaga

ttttattata

gicactcata

ccecagttct

catgaccagg

tagttetegac

ctgcagagtc

tgocttgtcaa

gtetegtega

cgteactgat

gaagtttaag

agcagegactc

tggegtgets

caagatgtot

caagacagtc

gaaactctea

atttecttcte

aaaaaacatg

tatccaagaa

tegctttceat

ttaagctete

agetectois

atgaaatgec

ggacgetege

gagatgcgea

totgtagatg

ttcactaaag

tgggttaact

ggaaatggaa

gecaatgaaga

gcagtggtac

cagtigattt

tegettaate

tagaaggata

tegtagetact

tceoctcagte

ttoeccaggt

tagctetaat

ggaacaaage

ttgccaaaga

atgtegatcaa

acctggataa

gctatatecat

gagaactggg

tatctcagaa

acatctecta

cttaagcaaa

caacagattc

gatataacegg

tatctaacat

actcocttgaa

gttgtgaaat

tagaacgcaa

ctictttgte

gegagatattt

gagagcaaac

gegccatcact

gttgtecagece

tgaacateggt

gaactcctaa

tagtaaccag

aggaattcat

atteacctto

caagctetet

actcatttgg

gtactcacca

attttctaga

agcttaataa

cagoeeacag

gegaccagtegc

aatactacet

gteteatete

cagtegcoceot

ctttatgaat

agaagccage

catagtegtg

cagtgttact

taatatgtga

gtaactccgt

tgaggaggac

cacataatga

atgtcatece

aggcacce

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1820

1980

2038




Lys Ser Pro Cys lie Val Phe Ala Asp Ala Asp Leu Asp
lie Ala Val 275 280 285 GQu Phe Ala Hs Hs dy Val
Phe Tyr Hs Gn Ay Gn Q/igo Val 290 295 300 Al a
Ala Ser Arg lie Phe val d u Ser Val Tyr Asp Qu
Phe Val 305 310 315 320 Lys Arg Ser Val Gu Arg Al a
Lys Lys Tyr Val Leu Gy Asn Pro Leu 325 330 335 Thr
Pro Ay Ile Asn Gn Ay Pro Gn lie Asp Lys Qu Gn
H's Asp 340 345 350 Lys |lie Leu Asp Leu lie Gu Ser
Gy Lys Lys Qu Ay Ala Lys Leu 355 360 365 G u Cys
Gy Ay Ay Arg Trp Ay Asn Lys Ay Phe Phe Val G n
<210> Pao 370 375 380 Thr Val Phe Ser Asn Val Thr Asp Qu
Met Arg lie Ala Lys Gu Gu 385 390 395 400 93/99 lie
211> phY Gy Pro Val Gn Gn Ile Met Lys Phe Lys Ser Val
212> Asy Asp 405 410 415 Val |lie Lys Arg Ala Asn Asn Thr
Ay Leu Ala Ala Ay Leu 420 425 430

- Thr Tyr
<213> Mus m&éculus
<400> 44
Met Ser Ser Pro Ala Gin Pro Arg Val Pro Ala Pro Leu Ala Asp Leu

1 5 10 15

‘Lys- Ile GIn His Thr Lys [le Phe 1le Asn Asn Giu Trp His Asn Ser
20 25 30

Val Ser Gly Lys Lys Phe Pro Val Leu Asn Pro Ala Thr Glu Glu Val
35 40 45

Ife Cys His Val Glu Glu Giy Asp Lys Ala Asp Val Asp Lys Ala Val
50 55 80

Lys Ala Ala Arg Gln Aia Phe Gln lle Gly Ser Pro Trp Arg Thr Met
65 70 15 80

Asp Ala Ser Glu Arg Gly Cys Leu Leu Asn Lys Leu Ala Asp Leu Met
"85 90 95

Glu Arg Asp Arg Leu Leu Leu Ala Thr Met Glu Ala Leu Asn Gly Gly
100 105 110




Phe Thr Lys Asp Leu Asp Lys Ala Ile Thr Val Ser Ser

Ala Leu G n 435 440 445 Ala Ay Val Val Trp Val Asn
Cys Tyr Ile Met Leu Ser Al af@gn Cys 450 455 460 Pro
Phe Ay Gy Phe Lys Met Ser y Asn Ay Arg Qu Leu
Gy GQu 465 470 475 480 Hs Ay Leu Tyr Gu Tyr Thr
G u Leu Lys Thr Val Ala Met Lys lie 485 490 495 Ser

G n Lys Asn Ser 500 <210> 45 <210 2116 <212> DNA

<213> Honp sapi ens <400> 45 at cagaacca aattgctgag

t,cacQt Qgtgttcca ccgaalca gaaat gtcat 60 94/99
Lys Vaﬁ@?@a’ﬁﬁc’%@ Ag%gé'éag‘f ?»gr g%l S%ch{ya@yt @vﬁcbgaltytgt gaagat t caa
t atiact aaga 120 tigdtcat aaa caat ¢g@at gg catgattcag
t gagt ggcaa gaaatttcct gtctttaatc 180 ctgcaactga
ggaggagct c tgccaggt ag aagaaggaga taaggaggat gttgacaagg
240 cagtgaaggc cgcaagacag gcttttcaga ttggatcccc
t : tac 0,..C a actatta
e Ll R0 0t 00 AT PEAl M LR MG S0
13¢ggcgacaat ggddi caat g aat ggt th§aa aactctattc caat gcat at
ctgaatgatt 420 taccaggctg catcaaaaca ttgcgctact
gt gcaggttg ggctgacaag atccagggcc 480 gtacaatacc
aattgatgga aattttttta catatacaag acatgaacct attggtgtat

lle Prgzggr Asp Gly Asp lle Phe Thr Tyr Thr Arg Arg Glu Pro lle
145 150 155 160

- Gly Val Cys Gly GIn lle {le Pro Trp Asn Phe Pro Met Leu Met Phe

165 170 175

[le Trp Lys ile Gly Pro Ala Leu Ser Cys Gly Asn Thr Val Val Val
180 185 190

Lys Pro Ala Glu GIn Thr Pro Leu Thr Ala Leu His Leu Ala Ser Leu
195 200 205

[le Lys Glu Ala Gly Phe Pro Pro Gly Val Val Asn |le Va! Pro Gly
210 215 220

. Tyr Gly Pro Thr Ala Gly Ala Ala lle Ser Ser His Met Asp VYal Asp
225 230 235 240

Lys Val Ala Phe Thr Gly Ser Thr Gln Val Gly Lys Leu lle Lys Glu
245 250 255




.gtggccaaat cattccttgg aatttcccgt tggttatgct catttggaag
at agggcctg 600 cactgagctg tggaaacaca gtggttgtca
aaccagcaga gcaaactcct ctcac&g c 660 tccacgtggc
atctttaata aaagaggcag ggtttcctcc tggagtagtg aatattgttc
720 ctggttatgg gcctacagca ggggcagcca tttcttctca
cat ggat ata gacaaagtag 780 ccttcacagg atcaacagag
.gttgacaagt tgatcaaaga agctgccggg aaaagcaatc 840
t gaagagggt gaccctggag cttggaggaa agagcccttg cattgtgtta
ggtgatgccg 900 acttggacaa tgct ttggﬁ tttgcacacc

Alz Glydotate Asnderdet 4 Jakdaglet Elwbe Gvaégecge
atccaggatt tttgtggaagsaatcaattta tgalgagttt gttcgaagga
1020 gtgttgagcg ggctaagaag tatatccttg gaaatcctct
gaccccagga gtcactcaag 1080 gccctcagat tgacaaggaa
caat atgata aaatacttga cctcattgag agtgggaaga 1140 95/99

ve sGRIRTIGr O 300° AR aee AT Bk et ok i acagat o

agamkgcgcat tgccaaagag gagattttt@ssl260 gaccagtgca
gcaaatcatg aagtttaaat ctttagatga cgtgatcaaa agagcaaaca
1320 atactttcta tggcttatca gcaggagtgt ttaccaaaga
cattgataaa gccataacaa 1380 tctcctctgc tctgcaggca

gaacagt gt t ta t g, gLaagt c 1440
Glu Pr%d%c@gcfﬁ?(gga{aggﬁ? {Tgr gésghﬁ'ggg"t g]ngéyia@@g‘gajg agaact ggga
- 299agt acggtt 1595 tccat gaata B@cagaggtc aaaacagtca
cagt gaaaat ctctcagaag aactcataaa 1560 gaaaatacaa
gagt ggagag aagctcttca atagctaagc atctccttac agtcactaat
1620 atagtagatt ttaaagacaa aatttttctt ttcttgattt
t c 8 ajta t\aat act acc
Ala "'%5%8% a'gé% P??S’%E%?‘SFE“ éegrt 9 o ﬁ:rt éspag’tgg'i'{‘gt gt 1740
305 ttgccttctg 3@at gt gacc cccatgt cct at cct aad¥a aaaaaagaca
aattcggatg 1800 tatgatctct ctagctttgt catagttatg
tgattttcct ttgtagctac ttttgcagga 1860 taataatttt
at agaaaagg aacaattgca tttagcttct ttcccttagt gactcttgaa
tagt geAIaAgt tgctctg
e arf 80 el AP ST TR EOEB0R o0 s daan
ttcctaggdb gtcatgtctg €3k gt caaaa gaaai3@at co 2040
ctgtaatatt tagctgtaaa ctgaatataa agcttaataa aaacaacctt
gcat gaaaaa 2100 aaaaaaaaaa aaaaaa 2116

Ala

Thr Pro Gy lle Asn Gin Gly Pro GIn fle Asp Lys Glu Gln His Asp
340 345 350

Lys fle Leu Asp Leu |le Glu Ser Gly Lys Lys Giu Gly Ala Lys Leu
355 360 365

_Glu Cys Gly Gly Gly Arg Trp Gly Asn Lys Gly Phe Phe Val Gln Pro
370 375 380

Thr Val Phe Ser Asn Val Thr Asp Glu Met Arg lle Ala Lys Glu Glu
385 390 395 400




96/ 99 <210> 46 <211> 501 <212> PRT <213> Hom
sapi ens <400> 46 Met Ser Ser Ser Ay Thr Pro Asp Leu
Pro Val Leu Leu Thr Asp Leﬁ&aﬁ 510 15 Lys lie G n Tyr

Thr Lys Ile Phe Ile Asn As

u Trp H's Asp Ser 20 25

30 Val Ser Ay Lys Lys Phe Pro Val Phe Asn Pro Ala Thr
Gu Qu Qu 35 40 45 Leu Cys A n Val GQu Au Ay Asp
Lys Au Asp Val Asp Lys Ala Val 50 55 60 Lys Ala Al a
Arg Gn Ala Phe Gn Ile Ay Ser ProTrpArgThr Met
65 70 75 80 As&AIa Ser Gu Arg &/ Arg Leu Leu Tyr

Ile Phgéﬁ§y|f§Q,V¢u §mé&

ILkeuMaYy l63‘158@“‘39'6)’59"@" 3l AP dsAsp Arg Leu

Leu Leuspta Thr Met dgyoSer Met Asn Giy Ay 100 105
110 Lys Leu Tyr Ser Asn Ala Tyr Leu Asn Asp Leu Al a
Gy Cys Ile Lys 97/99 115 120

Val lle

Phe Thr

- Ala Gly
450

Pro Phe
465

His Gly

Ser Gln

L2102
211>
212>
213>

<400>

atcagaa

Lys Arg Ala Asn Asn Thr Thr Tyr Gly Leu Ala Ala Gly Leu
420 425 430

lys Asp Leu Asp Lys Ala lle Thr Val Ser Ser Ala Leu Glin
435 440 445
Val Val Trp Val Asn Cys Tvr {le Met Leu Ser Ala Gin Cys

455 460

Gly Gly Phe Lys Met Ser Gly Asn Gly Arg Glu Leu Gly Glu
470 475 480

Leu Tyr Glu Tyr Thr Glu Leu Lys Thr Val Ala Met Lys lle
485 490 495
Lys Asn Ser
500

45
2116
DNA

Homo sapiens

45
cca aattgctgag ccagtcacct gtgttccagg agccgaatea gaaatgteat 60




125
Gn
Phe
160
‘Leu
Al a
Lys
Al a
Pro

y
cctcagggag gopepatie oiteteefay mpecealid 4qaéat$%qa dpotppea
lle Asp 225 230 235 240 Lys Val

Thr

Thr-
ady
Phe
Ay
Val
Leu
Pro
Ser
€]

Leu
Arg
Thr
Val
Met
Ser
Al a
Leu
Val

d u Val

Arg
Thr
Tyr
Cys
Leu
Cys
Au
195
Val

Tyr
130
Thr
Ay
165
ady
G n
200
Asn

A

Al a
140

Cys
135
Arg
Gn
170
Asn
Thr
205
I'le

175
Thr
Pro
I'le
Val

Leu Ile

11 4l

Ay
Ile

Trp
Pro
Pro
Pro
Trp
Val
Thr
G u

I'le
Val

Leu
Lys
Pro

Lys

Asp
Asp
145
Asn
I'le
180
Leu
Ay

210 215

I'le
Asn
155
Pro
Pro
190
Val

Lys
ady
150
Phe
Ay
185
H s
Phe Pro
220 Tyr
vef20asp

AI a Phe Thr GIy Ser
A u 245 250 255

tottoapgag @pleapties %é%at}é@ﬁ {eagrepspe %ﬂg’ct\fx&qt FGITERE Q °Lau
Ay Ay 98/99 260 265

ctgcaactga
cagtgaagec
- GGgagaggges
tgecgacaat
tagoaggetyg
gtacaatacc
gtggecaaat
- cactgagetg
tccacgtggc
ctggttateg
-_ccttcacagg
tgaagagggt
acttggacaa
gtatagcege
gtgtigageg

geeoctcagat

goageagetc tgocaggtag aagaaggaga

cgcaagacag
gcgactétta
ggagtcaatg
catcaaaaca
aattgatgga
cattccttgs
teggzaaacaca
atctttaata
goctacagea
atcaacagag
gaccoteggag
tectetteaa
atccaggatt
gegctaagaag

itgacaaggaa

gcttitcaga
tacéagttgg
aatggtegaa
ttecgctact
aattttttta
aatttcccgt
gtggtigtca
aaagaggeag
ggggeagaca
gttggcaagt
cttggaggaa
tttgcacacc
tttetagaag
tatatcctieg

caatatgata

titggatcecee

ctgatttaat

gactctattec

gtgcagette

catatacaag

tggttategct

aaccagcaga

ggtticetce

tttcttectca

tgatcaaaga

agagcectte

atggggiatt

aatcaattita

gaaateectet

aaatactiga

taaggaggat
gtggegtact
cgaaagagat
caatgecatat
ggctgacaag
acatgaacct
cétttggaag
geaaacteoot
tggagtagte
catggatéta
agetgoogeg
cattegtgtta
ctaccaccag
tegatgagttit
gaccccagga

cctcatigag

gttgacaagg
atggatgett
cgtctgctgc
ctgaa£gatt
atccageggec
attggtetat
atagggcctg
ctecactgotc
aatatteitec

gacaaagtag

aaaagcaatc

goetgategceg

geccagtett

gttogaagga

gitcactcaag

agteggaaga

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140




270
Asp
Val
Al a
Phe
Lys
Pro

Ser Pro Cys lie Val Leu Ala Asp Ala Asp Leu
Ala Val 275 280 285 GQu Phe Ala Hs Hs Ay
Tyr HHs Gn dy G[}ﬁ@/ Cys He 290 295 300 Al a
Arg |ie Phe Val u Ser lie Tyr Asp Qu
305 310 315 320 Arg Arg Ser Val Gu Arg Ala
Tyr Ile Leu Ay Asn Pro Leu 325 330 335 Thr
Val Thr Gn Ay Pro Gnlle Asp Lys Qu Gn
“Tyr 340 345 350 Lys lie Leu Asp Leu Ile Qu Ser
Ay Lys Qu Gy Ala Lys Leu 355 360 365 du
aagaa&aggn @ayctaggﬁ Frtgeapese egogeimape EiAtasaeRe RAttigher Va1|2°‘b n

Pro 370 375 380 Thr Val Phe Ser Asn Val Thr Asp Qu
Met Arg Ile Ala Lys Au GQu 385 390 395 400 |je Phe
agoceagpgt B’F‘fét@a?t étﬁc@’ﬁg pEadeqgett tercageges pgratiddie | Jgbhsp
Asp 99/99 405 410 415 Val Ile Lys Arg Ala Asn Asn Thr
Phe Tyr Gy Leu Ser Ala Ay Va
gaccagtgzca géaaatcate aagittaaat ctitagatga cgtgatcaaa agagcaaaca 1320
atactttcota tggettatca geaggagtegt ttaccaaaga cattgataaa gecataacaa 1380
tctcctotge totgcaggca ggaacagtegt gggtgaattg ctatgecegte gtaagtgcce 1440
agtgcocectt tggtggattc aagatgtcteg gaaatggaag agaactgega gagtacggtt 1500
tecatgaata tacagaggtc aaaacagtca cagtgaaaat ctetcagaag aactcataaa 1560
gasaatacaa gagtggagag aagetcttca atagctaage atctocttac agtcactaat 1620
atagtagatt ttasagacaa aatttttctt ttottgattt ttttaaacat aagctaaatc 1680
atattagtat taatactacc catagaaaac tigacatgta goticttetg azagaattat 1740
ttgoottetg aaatgtegace cocaagtcct atcctaaata aaaaaagaca aattcgegatg 1800
tatgatctot ctagetttgt catagttatg tgattttect ttgtagotac ttttgcagga 1860
taataatttt atagaaaagg aacagttgca tttagettct ttcoccttagt gactcttgaa 1920
_gtacttaaca tacacgttaa ctgcagagta aattgctetg ttocccagtag ttataaagtc 1980
cttggactgt tttgaaaagt ttcotaggat gteatgictg cttgtcaaaa gaaataatcc 2040
ctgtaatatt tagctgtaaa ctgaatataa agcttaataa aaacaacctt gecatgaaaaa 2100
aasaaaanaa aaaaaa 2116




420 425 430 Phe Thr Lys Asp Ile Asp Lys Ala Ile Thr

Ile Ser Ser Ala Leu G n 435 440 445 Ala Ay Thr Val

Trp Val Asn Cys Tyr Ay Valgs%{al Ser Ala G n Cys 450
455 460 Pro Phe Gy Ay Ph ys Met Ser Ay Asn Ay
Arg Qu Leu Gy GQu 465 470 475 480 Tyr Gy Phe Hi s
Gu Tyr Thr Au Val Lys Thr Val Thr Val Lys Ile 485
490 Ser G n Lys Asn Ser 500 495

210> 46

Q211> 501

{212> PRT

{213> Homo sapiens

<400> 46
Met Ser Ser Ser Gly Thr Pro Asp Leu Pro Val Leu Leu Thr Asp Leu

1 5 10 15

Lys lle Gin Tyr Thr Lys lle Phe lle Asn Asn Glu Trp His Asp Ser
20 25 30

VaI_Ser Gly Lys Lys Phe Pro Val Phe Asn Pro Ala Thr Glu Glu Glu
35 49 45

Leu Cys GIn Val Glu Giu Gly Asp Lys Glu Asp Val Asp Lys Ala Val
50 L1 60

Lys Ala Ala Arg GIn Ala Phe GIn lle Giy Ser Pro Trp Arg Thr Met
65 70 75 30

Asp Ala Ser Glu Arg Gly Arg Leu Leu Tyr Lys Leu Ala Asp Leu lle
85 90 95

Glu Arz Asp Arg Leu Leu Leu Ala Thr Met Glu Ser Met Asn Gly Gly
100 105 110

Lvs Leu Tyr Ser Asn Ala Tyr Leu Asn Asp Leu Ala Gly Cys lle Lys




Thr

lle

145

Gly

lie

Lys

lle

- Tyr

225

Lys

Ala

Leu

130

Pro

Val

Trp

Pro

Lys

210

Gly

Yal

Afa

115

Arg

lie

Cys

Lys

Ala

195

Giu

Pro

Ala

Gly

Tyr

Asp

Gly

lle

180

Glu

Ala

Thr

Phe

Lys

Cys

Gly

Gin

165

Gly

Gin

Gly

Ala

Thr

245

Ser

Ala

Asn

150

e

Pro

Thr

Phe

Gly

230

Gly

Asn

Gly

135

Phe

lle

Ala

Pro

Pro

215

Ala

Ser

Leu

120

Trp

Phe

Pro

Leu

Leu

200

Pro

Ala

Thr

Lys

Ala

Thr

Trp

Ser

185

Thr

Gly

e

Glu

Arg

Asp

Tyr

Asn

170

Cys

Ala

Val

Ser

Val

250

Val

97/99

Lys

Thr

1585

Phe

Gly

Leu

Val

Ser

235

Gly

Thr

125

Ite GlIn
140

Arg His

Pro Leu

Asn Thr

His Val

205

Asn [le

220

His Met

Lys Leu

Leu Glu

Gly

Glu

Val

Val

190

Ala

Val

Asp

lle

Leu

Arg

Pro

Met

175

Val

Ser

Pro

lle

Lvs

255

Gly

Thr

lle

160

Leu

Val

Leu

Gly

Asp

240

Glu

Gly




Lys

Glu

Ala

305

Arg

" Thr

Lys

Glu

Thr

385

lle

Ser

Phe

290

Ala

Arg

Pro

lle

Cvys

370

Val

Phe

Pro

275

Ala

Ser

Ser

Gly

Leu

355

Gly

Phe

Gly

260

Cys

His

Arg

Val

Val

340

Asp

Gly

Ser

Pro

[le

His

ile

Giu

325

Thr

Leu

Gly

Asn

Val

265

Val Leu Ala Asp

Gly Val
295

Phe Val
310

Arg Ala

Gin Gly

lle Glu

Pro Trp
375

Val Thr
390

Gln Gin

280

Phe

Glu

Lys

Pro

Ser

360

Gly

Asp

lle

Tyr

Glu

Lys

Gin
345

Gly

Asn

Glu

Met

Ala

His

Ser

Tyr

330

[le

Lys

Lys

Met

Lys

98/99

Asp

Gin

lie

315

lle

Asp

Lys

Gly

Arg

395

Phe

Leu

Gly

300

Tyr

Leu

lys

Glu

Tyr

380

ile

Lys

Asp

285

Gln

Asp

Gly

Glu

Gly

365

Phe

Ala

Ser

270

Asn

Cys

Glu

Asn

Gin

350

Ala

Val

Lys

Leu

Ala

Cys

Phe

Pro

335

Tyr

Lys

GlIn

Glu

Asp

Yal

lle

Vai

320

Leu

Asp

Leu

Pro

Glu

400

Asp .




val lie

Phe Thr

Ala Gly
450

Pro Phe
465

Tyr Gly

Ser GlIn

Lys

Lys

435

Thr

Gly

Phe

Lys

Arg

420

Asp

Vali

Gly

His

Asn

500

405

Ala

Trp

Phe

Glu

485

Ser

Asn Asn Thr

Asp Lys Ala
440

Val Asn Cys
455

Lys Met Ser
470

Tyr Thr Glu

Phe

425

e

Tyr

Gly

Val

410

Tyr

Thr

Gly

Asn

Lys
490

99/99

415

Gly Leu Ser Ala Gly Val
430

lle Ser Ser Ala Leu GIn
445

Val Val Ser Ala GIn Cys
460

Gly Arg Glu Leu Gly Glu
475 480

Thr Val Thr Val Lys lle
495




