EP 0 886 ¥52 Bl Descri pti on BACKGROUND OF THE | NVENTI ON 5 The present

I nvention relates to a novel ‘pol ypeptide, a DNA sequence coding for the-
same and a use thereof. Many cel gporsetsszBact ors have been isol ated and
their structures have been el uci dated since the discovery of epidernal
grow h factor (hereinafter referred to as EGF) and nerve growh factor
(her ei na@esetivtiof erred to as NGF). 10 Cell growth factors are useful for
the el ucidati on of the mechani sm of cell: differentiation and cell

mul ti pl i BAYKGRRY WYENIIN sone of them including human EGF, are
expected to be useful as drugs. Accordi ng@y? studi'es thereon have becone
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hybr i di zZadu&ioh Befufwh NGF 458 &hdWts by ear ie8smiiHantoNAQechhig@dan gl i oma.  As

resul s, t hieainoWeEFyPERidS promotng @ drawtiositamimal cals iSlolRiMAd (rebiMdgstigaionscas Bo maw ng
for a nawedbypSick pevet paipeptiGbchaeibiNActiafiost shilaio Bt grawity Ritbrs Gy EBY bb atilieedpase s s ed
I nga-hosdrugsel | to produce the novel polypeptide. This polypeptide may

f u?kher b eFardisal p@sosa  of disgpeering fsoch & nowdi paptidee that nresgnttinvettire uged 4 ONArsequabdeon,

gr owt h aanepdingrNGF/asl 2 orfobe ridngidned @| INA sefimace bibyigizablei thisewith yrof gDNAdibraties diged as
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pr esent | or 30
resear ct{' Ak %ggaﬂ?"sat?s?f iRy 12 %ggﬁgﬂl 8% venield C9PEeH é?‘ﬂmn e%d om
the 8 BWI ng ‘fféscrl ption and appended draw ngs. The present i nvention

provi de (1) including the follow ng am no aci d sequence
(11 _jin SSUN{ ryorP fhe B Tyr Al ad uHi sLysSer Hi"sArgG yd uTyr ger Val Cys
AspSer G usﬂs'—tﬁé*&&rﬁ\éﬁ'o%}b&t%ﬁﬂb)ﬁ%% iRGrfbrtth lofovide a novel polypeptide ussful as a reagent for
Aspl | @A glabiilingédugarions 6 b Ghide dﬂll_l:tg La¥iSbe apparent from. the following descnptlon and
Thr G yAsfpssnaéll @¥andsy s nTyr PheTyrGI uThrArg -
CysLys@ uArmAsasBrtanvattby priovidvel YCysArgd ylle 45 .
As pAs pLy s i) a Doipgspticed(t) acidiygsthy ildwing it Rdith Bequence. (1) in a molecule thereof:
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Tr pAr gTr pl | eAr gl | eé?glﬁ%éﬁh@i%\@s@éiﬁ'l% G‘igrg&r@yyfselreﬂlpﬁtrsg

c

() (this amino a sequence i's hereinafter .al.so referred to as fornul a

[1T] for brevity), ABpserciabed LbAroWdiLTY rAspliysSeusexidallee described in
(1), (3) a vector-including the DNA sequence :described.-in (2), (4) a

t ransf or mant t ransh@pt&d&p@]ﬁl\s@mmm&albaﬁqul@Ileﬁ-ﬁcﬁ 2

ThrGlyAsnSerProValLysGlnTerheTyrGluThrArg

CysLysGluAlaArgPxoValLysAsnGlyCysArgGlyIle

@ AspAspLysH1sTrpAsnSerGlnCysLysThrSerGlnThr
| TeralArgAlaLeuThrSerGluAsnAsnLysLeuValGly '

TrpArgTrleeArgIleAspThrSerCysValesAlaLeu

50
SerArgLysIleGlyArg : R (II)

{this amino acid sequence is hereinafter also referred to as formula [lI] for brevity),
65 (2) a DNA coding for the polypeptide described in (1), - .

(3) a vector including the DNA sequence described in (2), -

(4) a transformant transformed by the vector described in (3), and .



EP 0%386 ¥62 Bl (5) a process for produci-ng the pol ypeptide (1) which
conprises cultivating the transfofmant described in (4) in a culture nmedium
to produce and accumnul ate the pol ygrepssedszdescri bed in (1) . in a culture.

BRI EF DESCRI PTION OF THE DRAWNGS 5 Fig.- 1 is a restriction enzyme map of a
DNA i ncluding a polypeptide (1) cDNA in plasm d pUNKS obtained in Exanple
'1; Fig. 2 showmerogeshigepredcing o paiypptied!) which epmpriqa cyliivetingdhe-ipnsferman dpsepkadtin de
(1) cDNA i rkima cyiueedpadigmie)RiRauce BREFCAERigis i ERQbpaRtide Joscringd indf imaryiereaci d
sequence transl at ed therefrom 10 Fig. 3 shows a conparison of the am no
acid sequ [EED NGShe pol ypeptide (I) of the present

i nvent i‘on Olpt ail Eeag resﬁ'cion err@yme m?p 8ft a D%R g‘fng aﬁé%y%g?t%%%l%ﬁ E:Plgsdrl\ ??]WEFIKg ow)
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pol ypept i derENGFTHR fior EschirivhiagelCabtaned WES4rGide $:0r - ani mal cell's obtained in
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45 below.
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EP 0386 752 Bl Tyr Al ad uHi sLysSer H sArgd-yd uTyr Ser Val Cys

AspSer G uSer LeuTr pVal Thr AspLysSer Se r Al al'l e '

Aspl | eArgd yHi sdA nVal Thr Val LeuG@ gSlodsbaby 81 -

Thr d yAsnSer ProVal Lysd nTyr PheTyr G uThr Arg

CysLysd uAl aArgProVal LysAsnd yCysArgd ylle

‘AspAspLysHi sTr pAs Ehﬁa@mshgﬁhss@ﬁebmﬂgmycluTyrSerVales

Tyr Val Ar gAl aLeuThrSer d uAsnAsnLysLeuVal G ¥

TrpArgTrplleArgll g pERGTASELLaTCyVALIbe B sBEYASGEPSI PG} & g Thr

(rrt) 20 The polypeptide (1) having the am ng aC|d sequence (1) or(l1)
may afso be expreaspillesirgglydiiselnyelTheVaddraciarat r? the pol ypeptide
(I') is produced by using reconbi nant DNA t echni ues,, & t hi oni ne residue
corresponding to ThrGlypsoSerdaoyariEsMaTYEER VIR EEN Coding for the

pol ypeptide (1) may be added to the N-ter pReptide (1). 25
The D§A codi ng f oFYSRky sF3MAIERT 9 oML Ly fsrgtsﬁ’gﬁpyggsen ?ve%tlon can be

obt ai ned, for exagpé[p%? by.%’gt%('l{ Ol%%?&f% gsgll (r(@f) snslqﬁger RNA (nRN,.A)
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synt hesi s of doub/® & W%@%%R%%é%l g; I%]e conpl enmentary DNA i s
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t he reconbi nant p g%?rﬂ- asm us Ef)bt ain (5) After culturing of the
transformants thugght qpﬁ,lé@_ A d or the phage cotithlihing the
deg\wed DNA is isol g?\e fromthe transformants by an appropr| ate net hod
such as pl aque hybridi zation or col ony hybridization. 35 (6) The desired
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rairns szes

gl i orras

submandi wjvn%sse GOPARA (D gﬁi teﬁ%m%pefp (%r%aﬁrn @let he mMRNA from the

pol ypept i 41 sPdnBSH-oBEm BNA RONHAS syinthesibd B e%ﬁﬁhko@&)é@'ﬁ?‘%ﬁwﬂﬁ&& Kod
[J. mualmwsﬂa,{agd BNA., - Bi ochem stry 18, 5294 (1979)] and the Usi ng
the nBNA (dpuse ctpRmemsy BSIAT ikt tnd a SIINA drs phagel hesi zed by use of reverse
transcri ptaadosticelris adfamed, with e faxombitkngrage\briplshio enugetthieed. of H.  Ckayama et
al . [ Mol eylAsier catgingoef thel lrarisfoBhamtscins dbteindd thelasmidl& A8 phapd tahtainiy tSdbskeH983) |
or the neDNAds isdlatdd frofuthé anstamentS by dn agdeipfismmethésesueh &5lagdéByb(idiS8S) dr coldriye
'cDNA t hus hyhvtlizatioed i s i ntroduced in the plasmd to produce human cDNA

| i br atsi es (6) TheedegkegiipnetsDilAnsegquente ig leuttobicfropDheAplasmid dydheiphegesoduced i ncl ude, for
exagpl e, BRECoBERNS lszsub%et(lmwvaropasm@smfGene 4, 121 %1978)] UC12

[ GEne 19, UmomBhiggoging fos e Bolypertide ('195" bg gbigineg b °‘V fPrgvring3cplls, For3
(1985)], ex Qe' sG@?féessﬂ‘d %@FHS ;15 ;‘é‘%ﬁ G@l”f@a %dgeqf'ﬁaWPwﬁpwas 3
(1987 Jhu 6‘ %“Im%%"s’ H"°Eﬁ V&d'yeri ”s(bl‘lf}@?iﬂ'ee” Visid '““&?\?Pdot her

pl as ds(‘f'?ﬂslu a5, on ras i t re cab sgal nabll {1 I"he host
cel . The or PR ggﬁ' pge %e (ﬂ g’j) S g™ £ or
exarrpl ekb fl‘ﬁ) .rf ) golgt Fﬂ%ﬂl \ft ’cD Qnsnt i’raen etlazé fgro.

d

1194 (19e§ | &‘é%)&ﬁﬁce vﬁ:ﬂytneP AISkaY S A al! [ﬁnoé i % & %euulaF Rl ,}"@Bhﬁ In
the hgst, 7b|d 3, 280 (1983)] or the method of U. Gubler and B. J, Hoffman [Gene 25, 263 (1983)]. The cDNA
thus obtained is introduced in the plasmid to produce human cDNA libraries.
The plasmids into which the cDNA may be Intnoc'ueed include, for example, pBR322 [Gene 2, 95
(1977)), pBR325 [Gene 4, 121 (1978)], pUC12 [Gene 19, 259 (1982)], pUC13 [Gene 19, 259 (1982)], pUC18
[Gene 33, 103 (1985)], pUC19 [Gene 33, 103 (1985)] pUC118 [Methods in Enzymology 153, 3 (1987)),
50 pUC119 [Methods in Enzymolog_ 153, (1987)] However, any other plasmid can be used as Iong as it is
replicable and sustainable in the host cell. The phage vectors into which the cDNA may be introduced
include, for example, Agtll [R. Young and R. Davis, Proc. Natl. Acad. Sci. U.S.A. 80, 1194 (1983)). However,
any other phage vector is suitable, if growable in the host cell. _
The methods for inserting the cDNA into the plasmid include, for example the method described in T.
- 65 Maniatis et al., Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory, p.239 (1982). The
methods for inserting the cDNA into the phage vector include, for example, the method of T. V. Hyunh et al.
[DNA Cloning, A Practical Approach 1, 49 (1985)]. The plasmid or the phage vector thus obtained is
introduced in the appropriate cells such as E. coli. '




The met hods for inserting the cDNA into the plasnmid include, for exanple,
the method described in T. 55 Maniatis et al., Mlecular Coning, A -
Laboratory Manual, Cold Spring Hargpog sgepsargf ory, p. 239 (1982). The net hods
for inserting the cDNA into the phage vector include, for exanple, the
met hod of T. V. Hyunh et al. [DNA Cloning, A Practical Approach 1, 49
(1985)]. Theéxphmesndf E. goli daseribpth abmye welito E. ¢dfi UE 205t Eﬁ’rqqeuati zs\cadnSon,a(L\edO 1180 t he
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459 (1969 68""@ '%%‘6:;%‘ ﬁla‘%‘t? 12 4 ”"e'sdlﬂ t%?ﬂ‘%e n@f‘%a%"“
g ips e sh%°8ta'§'f'gt"]’? bty kp?"ds; N T gwgg hod
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The CDNA u?aF'cﬁ‘o"‘m ORt BbbVaidd MBRIaIP ToMPERhY dRirbol L Q@Bab%?bﬁrm p&d bby
t he aboveermsweu qaeomméae@s The TRURRViR the ébb\%}’hyﬁﬁcﬁza@dnséé Ighgads [iEiB InporiaabioRmEthe | al
productis. DRAY coding iaR lue, polypbpia@ (). Shoh OIA-ickiidb erTexartbie; BDIA lebdigatryalan garboiNaran
pl acent a- gahemic\ONoh, ehdvically Lyntbsizea IDRIAAREI dligdhhi@eckides rehéthicaily enihekizdd GihaheObasie Df
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the AGN/SH.IUS.&BY, 24hz(19T1h Natve 302,808 989)lbmindn NEF INstura 308 1A5d (1983)hayd AIGFs
I abel ed peioher anmalshie col ony hybrl di zation method [T. Maniatis et al.
Mol eculzar ClITospelypepimie| (BIsBNA thys glonadriory| be S@ﬁmeﬁ a@fggembopBF@a%mﬂﬁlbWCﬂ
e

1982 SEPW@»&WCE)@ a@ﬁﬁP"éV@éP epregp tm\w'm@ Adf peeesBY-i n t he above
( )]
hybri di zat He 8%""1°?H?gse&‘§"?°c of |“§ WP%:I‘?"PHBP & Wﬂ"ﬂ'"?‘ﬂé’ T°é G’BNA§ wafg' @'@P”t he
pol ypept i ﬂéth q MSU'E’H‘ nfr 's}t oA %‘; )':’8%@‘3 (‘%)
R
cheri c& : Iﬁsf?e wbo re adin Tor %ufom |sd1o% alarld t
Exanpl es t';é 8a' 3"%'2% Ne2Ad nc Lde" o uEe ?\I&E T °°°"VI{B(?'| izsen 19
Sciy ,U. S L\JQ, e h%%, “g 33180%) ,gHJman NGF [Nature

\ t
303, 821 ( 1 hog ODN'N‘ih : A segm aéodﬂﬁlfyrnl%o&oi tlélé é) o?DNA
thus clyp nﬁn F@é(nt erﬁl ol dblafhed bP RPN GenoieBheiibra ouse
pUCL8, pUtaly rat DIQAJ@Jdin% 1&rQneCoolpébage )iy B8 lolitReH liydﬂerﬁ l:él sﬁ% basbd

necessar yon mb Qmmdcrawenﬂacesaqn&m@eﬂfde tih srudatidkstn® hickioftR Gseenébedt aigbre d
by, for ewéibaucidobids svbueacs dBttelDdAtihugrichsard [ A.. M Maxam and W G | bert, Proc.
Nat | . Acad. ABg DNA ltha®p.bdusedds tHeAINA bBing jof tharpolymm (Jebiy pmﬁnhménioﬂ» as Idhg 8s ing
et al . 35 Neibefoc thdpoldisspiies( dliustatide ex3dples hEadE)d DNA repesdnted iy tHecudaatids ssqoencef
t he ;pol ypefhe ttowing)forinla [HDINA.a DN i whigls ACA js futhet #ridedvincheed" tayinumof dhediudgotiior
t he pol ypegauende of(thg fofowingdrmyaiilr ed, t he cDNA may be cl oned .agai n by pl aque
hybri di zation using that DNA fragnent as the probe or-colony hybridization

Eﬁe"EE?iyBeﬁ?iydree%%é%?ﬂﬁ?ﬂ%%ﬁgﬁ%ﬁd R (R TCEEhe fet nods, 1 he

DNA i ncl udi n th of 30 the
' udi ng g&g;.g&e Ggl‘tg}funed dAlftdK&A/Wﬁczﬂﬁcédd

present inventi on can y tloning from genoni c DNA

libraries of humgnp G@\toAﬁDlt%?soﬁxtédte Addecadant errcddwcAWA codi ng for
the polypeptide (I) may be obtained by chem cal synthesis based on the

am no acid Sequeﬂ%MAﬂd@ et Aneertrcate dddcaiacAx atarrfTTATeE he nucl eoti de
sequence of the DNA fromthe nucl eotldemfequence of the DNA thus cl oned

Any DNA may be u@hACECGATS DMAGEAHGTY fAHIG Gﬁﬁmwpm(tw'{'q;) of the
present invention as long as it 35 codes for the po eptide (1).

Il lustsative examwemmmmmmww &oti de sequence
of the following formula [I11] and a DNA in ch ACA is further added to

the 3' -term nus SCATCEGRAA WW%M%GQ% FTARAGRERMP formul a 11 I]

ATAAACTCGT GGGCTGGCGG TGGATACGGA TAGACACGTC

66
CTGTGTGTGT _G_CCTTGTCGA GAAAA_ATCGG ARGA __‘(Z‘[II)

(this nucleotide sequence is hereinafte_i' also referred to as formijla: [ill] for brevity).
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40 ¢ i TACGCGGAGC ATAAGAGTCA 'CCGAGGGGAG ' TACTCGGTAT GTGACAGTGA
GAGTCTGIGG GTGACCGACA AGTCATEGGC "CATCGACATT CGGGGACACC AGGTCACGGT -
GCTGGGGEGAG 45 ATCAAAACGG GCAACT EPOL3seFIs2AACAA TATTTTTATG AAACGCGATG
TAAGGAAGCC AGGCGGTCA AAAACGGTTG so _ - CAGGGGTATT GATGATAAAC
ACTGGAACTC TCAGIGCAAA ACATCCCAAA CCTACGTCCG AGCACTGACT TCAGAGAACA

ATAAACT CGIn IUBCTFRSOtoTIEATR ACegideseauenaCeanelituay i GRETEY OF rapHiGTepEeed.
GAAAAAT Ethera prgpor more additional bases may be added to c(r|rr|se ed (1‘It‘?ﬂh§ ONAe It dsopreferable gﬁtﬁé‘hCe i's
her ei nafamoyahJpriagerment @frﬁdé'ép”t% bases fssatied APy # pydon wrf carwrrtdw to the expregionyf 386

752 B1hPo" dip §’§'§ ta?'?.'ﬁ'rs of t he nucl eot | uence copstituting
thi s DNA r?ﬁg:gg s;’f’%'lfo g KFF% ng‘ ; ﬁ@r be ‘bsﬁ a 'F nSredt eyt 3 E?Ffﬁ?t'mbases
rn;_?’/m S; 8%@1 be mgl od :T£ c?b aﬂ{ﬂﬂgf :I eﬁjl% o the present mv r]:ti%n ?‘ntg. uge é’a) rsc:gteP ﬁ;{the it

corres i€ ds. 5
p,n.%{ ig}lgb, é)l ypep¥ g‘ ﬁ“sg g%t a| ne can € use ahgaﬁ% is,
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|soners are capable of eX|st|ng
sionine Reerness Exapplee e se

SpeCI fi edEanRlAs it is und%@pgytpqt Hbﬂqgl(ﬁe@[eecea@a@plg‘s and Exampleg\g@fioh intengpd to lipnit the
Cyt osi ne ¥oPe of the preseny inerfien. T

Ar gi ni ne i ne ’
9 ée‘:}erence é?ample 1 (PreparatBn ofa§ cerevisiae TB39p‘)

50

Thym .ne Al a

Al ani ne Arg

8. cerevisiae NA74-3A (a, pho9, his4, leu2) (IFO 10430, FERM BP-1947) {refer to Japanese Patent
Appllcatlon (Laid-open) No. 63-283716/1988 corresponding to EP-317,209A) was crossed with S. cerevisiae
DK-13D (a, leu2, trp1, his3) [Molecular and Cellular Biology 4, 771 (1984)]. One of the resultmg strains was

treated with ethidium bromide to obtain its respiratory- deﬁc:ent stram 8. cerevisiae TB39p {«, MAta, leu2,
his3, pho9, o) (IFO 10467, FERM BP-2399).
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Asp * +Aspartic acid Cys Cysteine Gn G utamne Gu

G utamc acid so Ay A ycine Hs - "Histidine lie .

| sol euci ne Leu Leuci ne Lysep o0 386 76yBine 55 . Met - Met hi oni ne

Phe Phenyl al ani ne Pro Prol i ne 'Ser Serine 8 EP O 386

752 Bl Thr . Threonine Trp . Tryptophan Tyr : Tyrosine Val
Val i n@ﬁ@;em—effm_e_'_(Preparat'mCBl&ﬂinﬁm'rmmlA"WB@I . p-Met hyl benzyl Bzl

Benzyl -P . Polystyrene resin for solid synthesis of peptide PAM

p- &ymmy'MWﬂWmﬂ

Benzyl ester Tos ' . Tosyl Br-z ~ +: 2-Bronobenzyl oxycarbonyl d -z

2- Chl orytreSey-dladcdhtsor®H 15 The m croorgani sns obtained in Reference
Exanpl e 1 described bel ow and the transformants obtai ned i n Exanpl es

descri bed bel ow were deposited at the Institute for Fer mant ation, Osaka,

J (I F Of S $ l 8512 S a esiZer
apan {F'd Wk trgﬁisy gi@ i) Q&Qts tﬂl? igﬁ%étﬁ Jm RSaL %Em@g%@%}’ 04

I nd US&J r IN?OL:' erd Qh ﬁe%l sus
| ST Yoned % Ja%d Mdrfield, |4 énz;m 52534 Dod 4
and depggs. by Eﬁﬁ Fﬁ\ﬁP Mol’ asavj%b@asla regiq éﬁam&sy thd¥sCla9 QhrHed Wus §Qquentlally

| FO i from the carboxy! terminus. As am#@ acids, thdiS Qb{@ lséNBGR-VGD |Bbx 84/, SxbemiAdcT),
| FO 148%3&(35&1&!)!88@6-@;@, Bot9Eftos), HoERMTEE; Bad4s(CERa#al Bocha. A peptide resin was
( FebraarsyntibgizedlupdOhe ESmb @irhiadsi Tr, @ad then taken out of the synthesizer, lidfiovebd BdyirgMay 11,
1989) FEoRVg BPha 4&lidd Maii whbrd, adBid2115 D P)otqsaiNai- 0.5 02 of £ 2ashahdithiol, and about 8
198 9) 4)mi 8Dliquid hydrbgea Hiesride wesafudied rddBiHiheid] tollowéd by reactioh BI(D M&'?Bh((ul‘da@!ﬂel the
19 reaglieR\Was Roiigied, (M@g@?ﬂua(i@xmqspﬂeeo@)! under reduced pressure in a desiccator, and
1989) washed with a 0.1% solution of 2-mercaptoethanol in diethyl ether, followed by washing with diethyl ether fo
20 remove most of the included reagents. The peptide was extracted with 10 mi of 3% acetic acid, and the
resin included in the extracted solution was réemoved by filtvation. The filtrate was purified by gel permeation
chromatography using a Sephadex G-25 column. The conditions ot the gel permeation chromatography
were as follows: : : K
Column size: 2.8 X 60 cm; Detecting wavelength: 280 nm;
25 Solvent: 3% acetic acid; Flow rate: 40 mithr
Fractions containing the -peptide were collected and Iyophllrzed to obtain a powdery sample. The
resulting powdery sample was further purified by reverse-phase high performance liquid chromatography
\_/  under the following conditions:
Column: YMC pack, A-324 ODS 10 X 250 mm;
30 Column temperature: 25°C; ’
Eluent A: 0.1% trifluoroacetic acid-99.9% distilled water;
Eluent B: 0.1% trifluoroacetic acid-99.9% ‘acetonitrile;
Elution program: 0 minuts (90% A + 10% B) 30 minutes (60% A + 40% B)
Elution rate: 2 mi/minute;
35 ., Detecting wavelength: 230 nm
Main peak fractions eluted at. a retention tlme of 23.0. mmutes under these condmons were collected,
and passed through a Bio RAD AGI X 8 column (AcOH type, 1.8 X.5 cm). Washings were aiso collected.
Then, acetonitrile was removed by distillation, followed by lyophilization. Thus, 56 mg of white powder was
obtained. The resulting product showed a sharp single peak at 23.0 rhinutes under the. same conditions as
40  with the above-mentioned high performance liquid chromatography .
Determination of free SH groups by the method described in G. L. Elman A! ch. Blochem Biophys. 82,
70-77 (1959): 114%
Values of analysis of amino acids; Ser 1.65(2); Glu 2. 13(2) Gly 1 00(1) Ala 1 04(1) 1/20ys 0.82(1); val
1.03(1); Tyr 1.97(2); Lys 0.95(1); His 1.72(2); Arg 1.00(1) Recovery: 74%
45 1/2Cys was determined by the performuc oxidation method. The values in parentheses show theoretical -
values.

(2) Preparation of Conjugate of N-térrhinal Peptide and k!emocyanih

50 In 4 ml of 0.2 M phosphate buffer (pH 7.3) were dissolved 5 mg of the N-terminal peptide obtained in
(1) described above and 10 mg of hemocyanin, and 400 ul of 2.5% glutaraldehyde cooled in ice water was
added thereto drop by drop while stirring. After stirring under ice cooiing for 3 hours, the dialysis against
distilled water was carried out to obtain a conjugate of the N-terminal peptide and hemocyanin.

55 (3) Preparation of Conjugate of N-terminal 'Pebtide_and Bovine Serum ‘Albunin

: To 3 mi of 0.1 M phosphate buffer (pH 7.5) was added 132 mg of bovine serum albumin (BSA) (solution
" A). To 200 ul of dimethylformamide was added 11.2 mg of N-;(y_-m_aleimidebutyloxy)succinimide {(GMBS)
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Saccharomyces cerevisi ae | FO 10467 (Apr'i.l 24 1989) . FERM
BP-2399 (April 25, [err] (Reference Exanple 1) - -
1989) Saccharonyces cerevisiae EP 0 386 742fif} 10475 (July 18, 1989) FERM
BP- 2530 (July 26, 35 [err]/pANT341T (Exarrpl €°9)

1989) Escherichia coli - 1'FO 14903 - FERM
BP- 2529 B[_sglgt(om@ 'ﬂm_?:@g) ngnmzdropwvse to the solutncp JA pfvpllelaprrmg_gglg)a stirrer, and the
(July 26, '“I‘Q’B%P"{"E?(d‘ﬁ‘ﬁl’%ac% at M hdar |3t9th“t?:°0IThe’DI1|1 m(r‘l"l pgpduct | ag) ppufipd Ay a

( Sept enbeﬁepfnade_)f columnlﬂ__—.ﬁ qglsn'Q 6’1’@ Qb M phosphg G_L o1 M NaCI as an eluent to

( Sept enbePbt @bo¥ g rum al ram ||n gequps: wer mtroduced

1990) 5 %RR]I ?ﬁiA a g% veq-ﬁén%?fé ee?letptlc?e S nbec?
her ei naf t 3?0"?1@" no% ﬁ' °"Ef‘!g?" M p'lw ) L‘ng“on e sb Rﬁ s t e' %‘%:aé
and Egtarrpl’, roc shi ﬁ"a el ﬁ% un%&tmg.fvs@ﬁee qr GhSH ol Jn,'agateag g C.ea?
Exanpl g, 1 reparbatrlleon ofall . cereV| SI ae [err]) 50 S. cerevisiae NA74-3A

(a, pho9, (wprs%;ado@%t.fpag@pa&gm TemM§P64947) (refer to Japanese Patent
Appl i cation corresponding to EP-31 7, 209A)
was crossed mtobnﬁgatecerr e | BteRfindPopptR®) 4nd., henBtidnin tobfined N &&)deédwbédembamaand
Cel I ul ar tRolighgymided withlFréuh@8 édrhpletéOaguvanit, dnb @hel resitlihg mk@iresWdsaubGitanédasly mpabed
Wi th eti Ghiolthe hbbits] Terebiter, oo Raiesk inteSals, @ts:pdonhjadgat of Hebari-tearhigan bergitid' A&idrboline serum
cerevi si aalbgnen phtaite, in F)idascribesiLebovelwvas 3nixqoho® , Frdued's jnfonfoldfCadiul, and FisRbdultant
BR; 2399) . mi@ire wasiiffec®d dB6thd SineBabbiRef er ence Exanple 2 (Preparation of

Antw>N- Ter miBipat! chilepted dremAha rabbityyilpmrnized e rdelesibpds abowd was centrifuged to obtain an anti-

H- Tyr - Al apeyrgpiidp &) hyesmisgl pertide anfipefy G y- G u-* Tyr - Ser - Val - Cys- OH Thi's pepti de
was symrt hesi zed b a solid synthesizing method using an automatlc pepti de
synt hesi zE¥2mpie 1 (olopieg °f4’3UE€P("£ﬂBFP%? Bi osyst ems) As a program "St andard 1"

'03
'n

was used. T S r;‘th |\§ S bafilc Il conduct accord nce vmth

o depgp B ok 0 T L g i
Boc- Q/% scn edn & _'. -..’4., y N ug g?d prmgﬁgﬁb 8 Hgggg oowed‘g" was
carried o Itlvt Vholy’s CTHef, & hyion !'-3'- % |t%§s
Cher e wer Goniatol] SE3% Gl STol. T, S Tyl 173 flort hae
BOCC Gl Y, RGO 18 CHO0 (IBa%;, he LS b 2 A Méf Q ec@aaskﬁms Alaaoraté mfanma de
resin wascde Sp%MaFH’oSLa%SHtoH 1d89)]. a6y ﬁfrﬂrﬂ% fh@H&nﬂMﬁe Wik allovdl Qo £kt BRHER QUt
of the3§ymlp995|zer follo by drying 0 1 g of the peptide re5| n were

added 1.5 ma oA poéut 039 kb)&:@dnd)fo5hd?ﬂan NG [Nature 50328 | (19831P Wias atitchicalyOsyhihékized  Of
liquid hydfdag@ndwtluplmﬂm:w nfck frérsiafion ABElesy prapeingtagrobbol | owed by reaction at
[err] for 2 uUsingrise mAdd @fomblase meh el probe/eiRaitanipltsd @bve,hiyybiidigin wasU cdiied cowa s
renoved unstending gd e thefhod: Sisserikedi in Molebelsi CoaihgrA Lairhtong $aahl, viEolch SprinG . Hadhor
sol ut i @n bdboratorye (1888t Nestelyathel nylon rokimbrdng [wag tstaiied inf  hybodieaiorh yolutiars kentainingi thé
d|,§‘t‘,hyl epiaks, ancomaigaingdeat B3/ € faptfthows. Thh aylpmmeéerokiend wae wesbed with 21K 8SE8.H%i SRS ahas
exiract edogintempeerptug, 208 thegopithcicr SBC ﬁé°(°c§956?h§f’ tonﬂwereeéqr rP°F'W@I°l9€!§dV9F efelgted by

extract eda‘é?S?‘LﬂgraBW was rermved b |tration. The filtrate was purified by
gel permeat | ‘FP 6 fﬁ’"‘gﬁ 81’8??9{6'%3 " a"l‘htﬂs ‘hgf"[tf“bns
of the 4©e bt ned %(@ﬁ ran talaée)afral 1en e ( viQ l:;( 60
cm  Det ecg t m form tt c M /pUN & QE? b\xf
rate: Jq E A ort . clu . J!J,} ﬂ; 9('29 cDNA

| yophi ' ' Z%Ia;ngdf?\ e%lé%m?d ha| Iel

furthergpuritied by reverse- p ase high per orrrance qU| hrorrat ography

s0 shows an untransiated region,
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undert the:follow ng conditions: Colum: YMC pack, -A-324 ODS 10 X 250 mm 30
Colum tenperature: [err] Eluent A: 0.1%-.trifluoroacetic acid-99. 9%
distilled water; Eluent B: 0. 1% gpiofdggaspageti ¢ aci d-99. 9% acetonitril e;
Elution program O minute (90% A + 10%B)j, 30 mnutes (60% A + 40% B);
Elution rate: 2 m/mnute; 35 . - Detecting wavel ength: 230 nm Mai n peak
f ract i orrboves| afrepdptige cedsrregiamnandon ti me of 23.0 minutes under these conditions
were col |l ected, and passed through a Bio RAD AG X 8 colum (AcCH type, 1.8
X 5 cm. Washings were also collected. Then, acetonitrile was renoved by
distillation, followed by Iyophili za{mf] Thus, 56 ng of white powder was
obt ai fed. The resultl ng product showed a” sharp singl e peak at 23.0 m nutes
erformance

d h di
under ¢ ngows o cof& ' 'O“g'r?ﬁp et %af“'"??i"é °§r!F Pgﬁpas” Sty R

descrlbe

Val uefﬁoﬂ‘ i‘? ﬁgéﬁ(ge ﬁﬁ@ ogu[ggl‘?g glgo g%u MJ re orQZ d eri%iﬁ cle ﬁlg @ ;-1()%

nsia thele mg b3 pObi 1he
1 72(2) torfindls &f- tﬁpan%o Qni ¥ is Z%o/ of the pr ot Santighe: rébRdn e H@sﬁ
per f or mMgesifons datd o1d BRWEARL pdjiRpite! HadRg it Qaﬁ@ra&,h%sa@n@hawomﬁomﬂah&%
val ues. pofgpepliiccinionhidving a BkeckindliebiGil«f the IC-tbimings o tibdmirdeiaikiistiie®B @f foedmayjani n
50 sl n 4Figl 3 efiowd .t irhipd) @S Bajuench wf trerpo(ypéptide 8) detdernimedlbs Sl bed retig, of - t he
N-t er m reainpgdiegi withatheoirhis dotbiseiguonéel9f tisbeisanan PNGF adsonited andiridiOetral, Ndurd803p821aNI N,
and 400 (jassy In Rig. 32th& Uprgt wivdndidatie hecequenms| ctd19 smincaidaat e poigsptaddpcnd ker et o
dr by leireo pwitdidates dttei aminonagid séifueass of therhumany SNGIK She save gl acitgedidue partibrsur s,
t he di alaestoxedyipdhafigured]-Sernly shews sehemicahhard. carried out to obtain a conjugate
of th¥ N-t&5 Araent mep fﬂ'ﬂ@“&’ﬁ"dﬁ%éﬁ%é@ﬂmﬂcﬂ of 31D praino peidsHefrthe P@Jweeﬁdectbrvé thgat e
of Nt erﬂﬁsﬁaF"W@ 'i'adé hamelogs s pheut GSé’r"ﬂW'RI MNejapd Peavenchif (g akgve hupap KY hat e
buf fer (pH e 938%&”1%21 9rac® of; ko B?Hyfh @19Barmingd
A. To & ﬁrff’ -

5 B in t a%%ﬁrsgeedm s 0
N (fep I TR '?am”’@“ aee‘g@?ﬁasa-

-: Oqay O u %% € -
(sol uPi SRR r | A Wil e
stirri NGy, ﬁ gbt |errg'¥rpa'? rr'I’Sh “%gpﬁ@ggﬂ}%tg%p‘ufl o‘H“e\R/a"é‘ L e?i'(s:' ﬁ%tbe[aérr'orv “tor
30 yi,nut’es. ?1en the reaction product was purified by a Sephadex G 25

col um (El(a,ﬁplg(zagclgmga%,mpﬁhejmMm{)osphate buffer. (pH 6.5)-0.1 M NaCl as an
el uen§, t© obtaln bovine serumal bumin in which mal el nide groups were

i ntroducedusidy the Ecort-ARall iridrithOsdaAIng thuSfiehma syl delheAnd@sptidé S e forfonnD Of -
t he peptcostsingahii the PONKS 6btdirbi irdBEMPIL hasla ploby Bne AR hdMar Fioi-ddrked dONAGIbidEe

- group- i ncoaekidacbriiaies, i) w@s dibhedibal Mather\sisilaa G4l of Bamplea. A chrea petical way eltune,

i S not oot eitht BvaRl féermdng of fnahyl st diones, BETA1 Dthusadbteined,rshd fnedrted Bitathe) BéoBs site Then,
PBS (3shot plasmic pUGin9 (ekaea Sinad) itnebtainlasmictichNd 2t g rieshavsuin restridiibresrzprtemap/dlau e

i | 2 ripolypantidet (H eP¥b (abeut ¢.0 ip)inparted indé the Riesnild PENTE ndlo. pept i de. and bovi ne :
serum al bum n was obtained. 10 (4) Preparation of. Anti-Polypeptide (1)

N Ter mi nal Peptide The conj ugate of m‘t erm nal peptide and henocyanin
obtained in (2) descrl bed above was ghly m xed with Freund's conpl ete
adj uvﬁnt and. t [es YJ m xture was subcut aneously injected 15 into the
rabbits. W@rséq&? jptide Ggde ek intervals, the conjugate of the N-terninal
pepti de and bovi ne ser um al bum n obt a| ned | n (3) described above was n xed
Wi th Freund's inconpl ete adjuvant, resul t ant

45
shows a propeptide code region, and

60 -
shows a region coding for a polypeptide further having a threonine residue at the C-terminus of the amino
acid sequence of formula [H].

The nucleotide sequence of the cDNA portion obtained in the above was detetmined by the dideoxy
method (previously described). Fig. 5 shows the determined nucleotide sequence and the amino acid

55 sequence translated thereby. In Fig. 5, "Signal” indicates the signal peptide, "Pro" indicates the propeptide
and "Mature" indicates the polypeptide (I) (mature protein).



m xtdre was injected into the sane rabbits. Blood collected fromthe
rabbits i nmuni zed as descri bed above was centrifuged to obtain an anti- .
pol ypeptide (1) Nterm nal peptiderntsbdmiysi 20 Exanpl e ‘1 (d oni ng of

Pol ypeptide (1) cDNA) Escherichia coli Y1090 was infected with the human
glioma-derived [err] cDNA libraries (O ontech Laboratories, Inc.), and then
about 6 XExarRleH&enstyatiereot Splvrertitedh ExresaigraYeckyr ket Eschetighingall ng NZCYM nedi um 25
descri bed in Ml ecular Conin A Laboratory NManual, Cold Spring Harbor
Labor at or (TTQSQ peptfdﬁl('? 6%&1'“ e‘b'ﬂP ‘We\Pé‘isi"B'rP 53"/‘a"@df' anS‘P'ﬁdlﬁ'F%a" Seaksife nogr

| |n f e frora - y tuilet (I)V\Hgl |
ano 15 a mt@mammgn ?a é%f B fﬁk ﬂ
t he
-3 mer erefo lr ast Iow
Refer t P Bar
raﬁcr;t oy res Bl gr e rgrg ity

ref

%,sﬁe%b(@bout 0 38 kb) codr ng for hunan [err] [Nature
303 821 (1983)] va as chem cal y synt heS| zed and IabeI ed with [err] by nick
transl ati on, e aTlé\lTa & IUTI ||r;|| I@g@;r nd the
pr obe obtalned b3V . G(g?g ’\% g a d{ng to the
met hod descri be bérﬁ %A {ifi QTACTTQB HHHEF T M al | ¥ Bpring
Har bor 185 Labo ik chle nyl on nenbrane was 1§§:k Ed ina
hybri di zation s cont-alnl err] for
16, hours. The nyl on nmenbrane was washed with 2 X SSC-0.1 % SDS at room
t effper at ur e, Thesioressiom vedtar [PET-3R 188WM 6.T7 ponBBE [Basefbergr gt al. Theop S8 1285r(19830 wiat i ve
cl ones weSimilatiycleaved witthdeh andaa 9dgolaiernA-4-hk NdehRenbbiradment was cut out with
EcoRl 2 om tThe 44tkbANdel- a@ﬁr fag[‘!‘?ﬂfsob@b'?‘bﬁkr?éﬂwaﬁw'@aﬁe%@ém Barkl Neei-Bemd! fragment wiiR
site of pFé?ﬁ'ﬁd'Q%'i ligatad &pgmppbyas igsegest i E- g0 19 p’?ﬂﬂl@‘”i’ﬂf“ A he

pl asmi d pBl f dprd %?ﬁ”'t"ﬁ ampigjliin-r Bhpneieeat & ek DY YpENRE 4% waisrePted

by the meP n et al. (previously desciibed) to obt ai n transfornant

E. col | K ERM BP-2304) . Fig. 1 shows the

restri &f crn—-gn-z-y(ggm' §°Hr? ?[Ohma ﬂ{IEE rec’)srs't("rlon i ncl'udi ng t He pol ypepti de (I )
cONA cont ai Rfhg Infb @irmerbreym SeliEH108 ofaindiOh Fbefiile) N Qo 3PS

kb.(Ln Fi ghend 56,425 raﬁé?orMSH {o%‘Bﬁ nattakSfori &G IEORbi B 81 (DE3)YFENGET BBIF sﬁ
shows a pFeRwBpl2d® co e region, shows a re@ion coding for a poI ypepti de
furthero havithg tﬁnéif @R NE. N&dli rmudstg/panertdm was lcaitvaied W Ofmit HaLEaBINR Medish
sequence  dntalning 50| gyl lapicillil R 0124 lgfebdsh thea BRAURIE 87 @ fol TBenoGONAMDE irlel Bsklting

obt ai ned tutuislselutith Mae travidfrretiinid rand00-al fldsly cdnitening i 20 @0 st/thd Samermiaddiue] ard\daRiateact et
al ., Nucl 37-AcWen Re Kleit YalueIBithdd1198 fo) 400, IFTQ@was2idediahmetd togyivel @tfied! noncadration of 0.4
nucl eot i deMs emithacudtivationl wadierttentantnuad fod 3 aus. €elseolleriach straBedl df Ihe resbifing dulturé-i g.
2, the 35 egiluion eveteesvdpanded incanspapde buffen [501mMOTrisHIS! KpH 6.8 121 MMSEIA, 1 e SBS e
agl d sequenteptjethagel nBit glynaroh0.025% Broompriped! diuel, aand heled rfergb oningés, felioved bns 1
to 118 or e'mi@P'tOreé'ﬁs)"l‘Gf/DPQWVEW@we'F reant @J'P%/(gé Tt $R%e Aftt\aleqtiorhorasisa Hiengsisardrel
sequence 8¥°df PI?BP'EP PI""aé.‘hH'“? H’é 8?”9 il 'tq"drl?qherotewavrchgvaa"?f H’Pfé%??ﬂ R&E.
resi due afitH2 311 3 p PR)E&SE EL%@ e o fthef"BP pIEr C""

Fig. 3% h ﬁdH E @‘ %’ ?ff’
the above %ﬁ%ﬂg i oga, Qtﬁoﬁ g L0 "ﬁtgg gt th
[err] descrr yrf Iﬂf al ., ' re 303 821 (1983). In Fig. 3, the
upper 1 oWl AESRich, a‘%g o (msxpléao AH:RPrRRIHE oBfs Lhe pol ypeptide (1),
and thegg |l ower—Tow I n cat es e amno aci d sequence of the human [err]. The
same am no act.flis esiHil Hegral &dnﬁmﬁng the polypeptide (I) cDNA was isolated from the plasmid pHNT2
obtained in Example 2. The expression vector pTB389 (described in Japanese Patent Unexamined
Publication (Laid-open) No. 64-2572/1989 corresponding to EP.-251.,24,4A) was similarly cleaved with EcoRl.
The resulting fragment was ligated to the above 1.1- Irb icoRI fragment containing the polypeptide (I) cDNA
50 with T4 DNA ligase, and then the ligation mixture was used for the transformation of E. coli DH1 (Molecular
Cloning A Laboratory Manual, Cold Spring Harbor Laboratory, p.505, 1982). A plasmrd was isolated from the
resulting ampicillin-resistant transformant [E. coli DH1/pNTK286), and. this plasmid was named pNTK26.
A 1.1-kb Clal-Hindlli fragment containing g Abelson mouse leukemia virus (A-MuLV) LTR region was
isolated from plasmid pTB505 (described in Japanese Patent l_jnexamine'd Publication (Laid-open) No. 62-
55 175182/1987 corresponding to EP-225,701A). The plasmid pNTK26 was similarly cleaved with restriction
enzymes Clal and Hindlll, and the smalier fragment was removed. Then, the resulting fragment was ligated
to the above 1.1-kb Clal-Hindill fragment containing the A-MuLV LTR region with T4 DNA ligase, and the
ligation mixture wlas used for the transformation of E. coli DH1 to give an ampicillin-resistant transformant
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are boxed: In the figure, "-" only shows a chem'cal bond. 20 As
apparent fromthis conparison, the sequence of 119 ami no acids of the

pol ypeptide (1) of the present iErersBéese Bas a honol ogy of about 60% w th
the am no acid sequence of t he above human [err].  Further, when the
sequence of 119 am no acids of the pol ypepti de (I) determ ned as descri bed
above i & eelnPrRdFLURH(ITOr 148733 AFM BREAR) SlaguidrmbdL U6 wep solatgd) em [ter trapsfarmantn i n
Angel et tthus gbtaingd (Fig5oceedi ngs of Natlonal Acadeny of Sciences, U S. A 68,
2417 (1971) and Scott et al re 302, 538 8198 3 it has a 25 honol ogy
of about‘géﬁ!%—x @PB%W‘Y“HW%{TS’B{?%’“%%?’P?BH"ect“f’iép'ﬁ |de (1) of the present

nvention 4 Hg;gr%ab% e fipe EW hiErd:

5 -ter m n obgforﬁ Rl (ar_fé h 6tp ?Qm dned; '" PUNK5
obt ai ne flashavﬁthekleggvp f (ﬁﬁen h L'v ll atglt

l'i br %' ‘%e? &QFe@fC .th'—ﬂb Dl\ééé Qbiloved by 'YeathentCrith h@ln‘? .s' Q oasem@%ar fra?,}ngﬁ

t hat of ¥ portion was cut :out. wth EcoRl from one of many

positive C"'h@"éﬁ;iessi)ﬁ*%c}or bR$\B100@hahatRs for akdlalicOIBBab 8aved vith bhRiECOHRmSBIIR 35

of pl asrhdlthpl 6ot Ehdé PalsR bitheSlasiiting fragneabieié Madel iRsHVith KD FagnfehQ ThedXhoBllnrers. t he

restri ctpravousiy aysonbetyas afided tipedtdy preyhis dagieht) was Dded(iatne abovd 0.88-kdYhoi fr@@bited

| Nt 0 & havitp | TASDNA] ligab8\Tide ligated-frapment, wabOusadh tavBanafosi §nedii [HIP Plasieid OT6101 egison,

45 showdsolatep frop diptrestilting aajecilinergsistant travsidrraot K haividi1pNTS4gi ¢Tiy. 8pdi ng for a

pal ypeptide further having a threonine residue at the Ctermnus of the

a%\n.o adxemple?) (repression pf Rolypep¥ia(l)[cPNp in Arireal Rells] eot | de' sequence of the cDNA

portion obtained in the above was determ ned by the di deoxy nethod

(pr eﬁ"ousl'&’}”\ﬂ@’s@??ﬁé‘ﬂﬂs warp Gultivgted 1) fienqlayer 6&@9%%6'60‘??8'&5@@?? H\?d'%dﬂ@ﬁ'&e and

t he am r'i’?:? dibey sf '°5'5La9‘§§f8f@ﬁ)c‘é’“’f"f“a%§? A ci"h%‘f‘@bf lloyyeq byjeycha '"9"t prliyre for the

i ndi caté 10%’1‘ ’ t|°'° 99' hi‘t gs'i)? 6}5‘ X ﬁff'ml\lﬁ"ct?ﬁre"

I ndl Cat B -‘ " jv ggptl %L?XHLB? ﬁ?’le no h:e 2 t|t II’O(?sg erl €

3 (Copstf -' ggﬁomam oo 3é é " el

The polé E {E Thae) | L ? f tdrlmth

Exanpl e [tﬁ: Jne%cé"% (g éxP '}9". {?Jn ﬁc

re ' ue c lfnﬁﬁ'an M‘nﬁlﬁlﬁmm ullglg SMM his & ells@v cé\n’a thesﬂ)rgs%n of the

dOWﬂSt I @Bchived BipRmbiBhts 1 aBRtdird Mo CHRE Phbil deB@ioRO lny BRIt hdiBardd Y33D s

~ (refep tERpdnmgiftal C3u Résearisl14s) 179&1&3§aﬂrdam§§.aﬂmﬂ>iﬁé bt CSIRGINBEE neiSs wewdnata @rﬂnfar om
t he pl ag&mesihp Ulikbters aMfle callepére cacutked THhe Yostir@nbwn NGEDIE2.2 (33mer), NGFTE- 3

(7mer) and NGFTE-4 (15nmer) were ligated thereto with T4 DNA |igase,

followed by treatnent with restricti devleazynes Ndel and BanmHl . Thus, a

- 0.3-kb Ndel -BanH fragnent was obtained (refer . to Fig. 6). 10 These

adapters are as foll owsy, TH-chiturs Suberk ¢ A‘GAGTCACCGAGGGGAGT 3
Sgrer NGFTE-2 5 AcTpeic f&’&%ﬂ?ﬁg eiee ﬁ% - 33ner
NGFTE-3 5' TGCCAGG 3 : -. 7mer
NGFTE-4 5' GATCCCTGGCAPHRHRS3: S - 15nmer The

expressi on vector pET-8 B ENRERD; N ng a T‘?O pronot er [ Rdsenberjg et al ., Gene 56,
125 (4987)] was simil atPP R aved wi'th mﬂgh and % antl tl isolate a 4.4-kb
Ndel - BanH fragnent.

Using a culture supernatant obtained by a method similar to that descnbed above, an effect on
acetyicholine (ACh) content of co-cultured septal and basal forebram neurons [M. Kakihana and M. Suno,
Nerve Chemistry 27, 166 (1988)] was investigated.

Septum and ‘basal forebrain were dissected from 17-day fetal brains, and nerve cells were isolated
therefrom in accordance with the method of Hatanaka et al. [Develop. Brain Res. 30, 47 (1986)). The cells
were seeded on a 48-well plate pretreated with 100 Lg/ml of poly-L-ornithine at a density of about 1 X 10°
cells/cm?iwell, and cultivated in 500 w.] of serum-free DME/F12/N2 médium for 24 hours. After removing by
suction, 500 wl of DME/F12/10% FCS and the superna‘tahi of the specimen were added. After 2 days, the
culture solution was exchanged for 750 LI of the same culture sclution, and the supernatant was added
again, followed by cultivation for 2 days. The supernatant was added in two kinds of ways. Namely, 50 ul of
the supernatant was added for the former two days and 75 wl thereof for the latter two days o give a final
concentration of 10%. When mouse NGF (7S-NGF) purchased from Wako Junyaku was used, it was diluted
with 0,1% ovalbumin/PBS, and 101 thereof was added.

After 4 days from the addition of the supernatant, the supernatant was removed by suction, and 500 L

. of 0.3 N PCA cooled and 20 to 60 pmol/20 ii of EHC (ethylhomocholine) for measurement of ACh were
added thereto. After gentie sfirring, 500 w1} of the solution was transferred ‘to an Eppendoif microtube.
Subsequent operations were carried om in accordance with previously reported methods, and the amount of
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20 ' The 4.4-kb Ndel -BanH fragnment obtained above was ligated to the
0. 3-kb Ndel -BanH fragnment with T4 DNA |ligase, and then the ligated
fragnment was inserted into E. coliEp@Hisei®5zBiepare a transformant. A plasnid

i solated fromthe resulting anpicilli n-resi stant transformant E. coli
DH1/ pENGFT102 was nanmed pENGFT102 (Fig 25 Exanp Ie 4 (1 sol ati on of
Tr ansf or B¢t wagriopapuest Risuse oh HPLGLEGRy lghée Idd‘ém(“ aphy/felecteochamicaidetast
PENGFT102100 Bistemh diifer gtrack |"§3hsthe Ee"sc'rﬂfq d'ae %NG&' and the @pogTy

was t r ansPeifeas felermigpd Bio- iny pSTaphA @""‘?,“oﬁt °SBY‘_’?1‘F?§E'S') *ﬂﬂl‘&@lﬁﬁtm% (1FO
14874, FERMTEPP3B 8y showg in Tableghe t ransf or mant E. coli BL21( DE3) / pENGFT102
was cul"’tlvated on 5 mM of LB culture mlacabl.yn containing 50 [err]/m
anpicillin and 0.2% gl ucose in a test {ihe at [err] for 16 hours. 1 m of
the resul td nchnl Ly sol-utiopn-vwastransferredi-nto g__g_g_g__m__f_l_a_s,k_____
cont ai ni ndrE@enmdnt pf the sar@mpiedi um and |MNemberygicetyichtine[centert (Pmpkragproteip)
Kiett yal ye reachpd 170 to 200, |PTG was |#¥e¥ [ hereto to give a final
concentr afi ony of BudsdMNbF @Rgnt e cul ti vatfiory ~further genfi nued for 3
hours. Celil s col | paduséIngE @hgsthi [err] of tlheges 'Iti ng culdopsi@ 35 sol utf on
wer e suspgnded i n|mousaner €nddtif fer [ 50 nmM|Tries- HCl (pH 6. 8gopzad M EDTA, [1%
SDS, 1% mgr capt oefinaBoONGF 8agghiycer ol , 0. J25% Brlonophenol . Bktes] , and healt ed
for 5 m nytes, foSWnb@O%j@msammBBml s @n 16% pol yacrsgeeai de gel s
cont ai ni ng 0. 1% S[¥sperAdtant(10%) & COBGPNDE e5ifs, 6 he| gel s wer e85ey1@d Wi t h

Coonassi e|BrihTra a [15-KiTpdalton ( zprotern whji ch
wadwnot dgt ec% ed %ﬁ iga %,biég E%ﬁg 88@1-3@ obE ai ned by jﬁgﬁpsf orm ng %
col i BL21(‘BE3y—bytuse—et—the—above—vrector—pEF

coli BBE21( DE3)/pENGFT102 The armunt of the 15kba pr otein produced was
about 10%of the tota in.. tein was al so detected by the
‘Vestern, BEBRleE{f j|‘B‘o°f ﬁ%”(ﬂ‘?@“da ('? Qﬁfﬁs“fm A\l fﬂ‘iﬂ?é‘ﬂ) NGF anti body |
(CoIIaboratlve 9 A &‘tru

: pre Si J p 25 oscri Patent
Pol ypegy a.?n..rrz %@% g rt,ama A g@i %,,9%,, oo teo mm

Ler\‘ggeobt a{?o‘?. Rk loo 15 m Ph
Japanese ? hen mer]jrlexam nea uab{aecat lon a?lkial d °§‘ge” )fra é% f9)§§ h

correspondi ng to EP-251, 244A) was similarly cleaved vvrth EcoRI The

resul tipng fragment was ligated to the above 1.1-kb [err] fragment

contai ning the pol ypeptide (1) cPNecSRcGeCrh T4 DNA |igase, and then the
ligation mxture was used for the tranGCeBHREEDR' of E. coli DHL (Mol ecul ar
Cl oning A Laboratory Manual, Cold Spring .Harbor Laboratory, p.505, 1982)..A
plasm d weith T4bdAdlgesh, ivhmhytdhee 3-ibs Hihdii-Bamtd riaproent Iwra;slobtafm'ds Aairf-kot EcaRcfagmestnt
[E. cobi @nbinjpbIkae]r geemnvas isdiited frina therpibsmid 69 (el 3p NBRZES82))\ and madebflush with
Cial;- H ndKiedowfiraament fherediet, thenesulngipoment ivarinated td Bamith fitker SGGARATCAGHA) Wi¥h T4 TR
regi on waBNA ligsse, folipwer iy ﬁrﬁﬁr\% rﬂﬂdB SuHiHE Sbe 9 HldgBamitl- Uaﬂ&ﬂ&'@"‘lﬂmsehtamed
Unexami nef§omainng Q:H?'M‘PT of thajedactsp aNba DY coding foramepsoregioy pag igajed 4

EP- 225, 70&3&?‘“ Hindli-BapHisTAopre r\"n"k% "agponpIcal | St OFle AeB HeRIored Eee f%’@gfca’r
enzymed b?“"’aﬁd" \’?d?"l‘alted e [P R MRSy SIS TS TR MBR R PAHRRYSS Ghe

I ti Hi ndl
conta 1 gL gt g 94@ by st b SR
it Ubstrb

m d

m xture

ARSIk amPd "
anpi ci L i %fﬁ%%e%tfﬁg it r%é's b1 o'iﬁ. f?ﬂu?e%@o .i§. o veﬁi%ﬁb L5 ﬁlﬁ‘ﬁlm

(1 FO 1487 RSB TENG b&@%hd&@%@& @ﬂar‘%ﬁ@%ﬁ@ﬁ% the 0.
transfor mamanrm“ﬁdm h&@reae@he(cﬂcgad ﬂl)tage@se Sonfuclo®P G di Gk AQEsHAf u&@ﬂ
(1) EXPr egsirddcions it -kt BdmHMinaR ragatdnt 54) bpThdkePhBdtnik Deb@ o mAkyBhdsls was agsr&nt
cont ai Ni Ngont Be résREFihg BiGnet Akl IRGted @ thé B8 KB ERAAI-HIRAID fragi@nt (blddoy3ly Alesyabed) GoiRadl
t he polky pegi pGIEL1853H)to iobraip plasrie pAliFdaio( | ) cDNA was i sol ated fromthe plasmd
PHNT2 obt ai heti29-kb ARaliiiSpll ftagment containing a PGK terminater was ‘isolated from the plasmid pGLDp31-
RcT (European Patent Publication No. 0235430). Xhol linker pPCCTCGAGG was ligated to this fragment with
T4 DNA ligase, followed by treatment with Xhol and Sall to-obtain a 0.29-kb Xhol-Sall fragment containing
the PGK terminater. This 0.28-kb Xhol-Sall fragment was inserted into an Xhol site positioned downstream
s5 from the DNA coding for the pro region of the a-factor in the plasmrd PALFA 310 (previously described).
Thus, plasmid pALFA 310T was obtained.
A 1.1-kb EcoRI fragment containing the polypeptide (1) cDNA. was isolated from the plasmid pHNT2
obtained in Example 2. This 1.1-kb EcoRI fragment was cleaved with Ahalll; followed by addition of the Xhol

15



2 (as to the location of the Ahalll site, refer to Figs. 4 and 5). The .
5-term nus (EcoRI) of the resulting fragnent was nade flush with Kl enow
fragnent, and then an Xhol IinkeEpp@Simﬁ@G was ligated to~each 10

termnus thereof with T4 ligase, followed by treatment with Xhol Thus, a
0. 86-kb Xhol fragnent was obtained. The expression vector pKSV-10

( Phar madinke). Therestdiing fragment vasclagees with Seal ébigin 410-FeedtSepltedel dragreank: erdhisgRgetb . and
t hen botSsaldfelsiraomag| yasoligater dhe folloying; figgthpticaBie repd-ieer Xhalrilingi! fapapiay (PYSK| enow
f r agmentdescrprd). fafered by fraient yitelfirdls| y descri bed) was added thereto, and
this fragnent was ligated to the above 0. 86 kb Xhol fragnment 15 wth T4
DNA | Pgase. Tise AGQPIGEATARRRGAT ACECGOREh T At Kerch et eAcEecAehs + DHL.

Plasmid pNTS101 wes' AC® AP Errd TAIGAGEC TESTATTOTIC AUTEEE T CreTEss st ant
transformant E. dWindXOHL/ pNTS101 (Fig. 8). Exanple 7 (Expregssapn of

- Polypeptide (1) cDNA in Aninmal Cells) 20 Monkey COS-7 cells were

cul ti Matﬁgs 564Wﬂﬂhlﬂ¥r§6mdnpc FE;?{'ESQ Ifoe |(l | ed Eagl e's nedi.um ( DVEM nmedi unm
(FI ow’ LaboFalodf b haisigh ad fafqr@,? 106 es H54T o 2k IR ShaBiiGORENGNTI NG
the nedigd¥héphindd 6 tRADRA @&mglm th peﬁlro iBHOs e L¥010 bl SXHIRAPASARR! HUM
phos phatigsrdh lapolgsipliddl (1P bxpebsbibioveBsi AT 5410 Way Gtdindl (g B389, 10 [err] of the

pol ypeptide (I) expression vector pNTK26 and the pol ypeptide (1) expression
vect oz [Exdrhplel® (IsolaBshx Tiahsf@inght aEExPrefsichpaPaybeptiic @y ciNag t o t he: known net hod
[Gahamet al., Virology 52, 456 25 (1973)], and added to cells to obtain
t r@ansf or mabding tROBIYHLETEBIBEPreSTB- Vet NN 8413 otitai@idSa ExphTd-8. $4 Berevisze (7839 vel .
Th c dFDJ04GZr EERM)I BP2849) eldainiod imRefersrive iexatindex] wes raneforipad by thedithiuth medhpdd). and
t hen t r dgeteridl. B3, H63y(19888 werebiGlansiarnast S.sprevisiae B8 /PPTINT YO 19498.FERM BP-

foll oﬂﬂec?%%%ﬁﬂ%ﬁ"\? tion for 3 days. Cultures after cultivation were

centrif ugewé"t‘@“ﬂﬂﬂ‘aﬁtrﬁ cSE[Ei'i'ﬁEeTBé*ﬁbé PANEA4NE §as ingoyisted dntq § “’\'/\/é’F E‘°€‘[ﬁdt Bugkheldey i n

the pre %ﬂﬁtssg 1 W@"ﬁg hﬁer) -
reI] 5\ G;Egtu ‘f%’ g’% ([:ﬁ:e 388“13 ' %W:;%g

describ

r

Reseaf C@O %?ir 1 w1t cul re as f her ir Ferred into %nmayer

wer e cgnt J'ﬂ ﬁ\e u E‘R Jlt tﬁ% 1 .

r esul ts ar roacetlc ié elron%alntof
Proport 'sgﬁbrrma eﬁlp r tems The precaane léfvb A% leB emmli, Nature 227; 0
11 p (1 970)1, and he d at 100°C for 5 minutes, 13! owé@ by electrophoresis on 15% polyacrylamlag 45

50 containing 0.5% SAB. TR pRfei dhlihd dbisSwePd ALBFRNG a ARDARIUIRE madiband REHE
SI il ar wedmdthbator Bandie iiAaphicalmotasmiary 185, f1estio@n. acet yl chol i ne (ACh) cont ent
of co- cul t wesén sefihgvasodadiel atalsing bt antifmdusINGR antibddy (EallsbdraiveRéesicHMnc.Suno,
Ner ve ChesiA.p tiid/ a2 ffinity@arifled 38®Mihkedegoat dndesbbit get @b RER,PY.8M).aAda besinl a band
f or ebr aicarrespendingl iics s eleadhr fweigi ol @bodans Hiladalidns lHDa) ¢fshe wiygeptids (Newss eilaieaedc\@ne
i sol adsedhe diter bénd.don thexsuperaabantiofr$C eorevistalh TBH%R ~/piitFABDT Oifis bl avas kel detbta. .
[ Revel op. Brain Res. 30, 47 (1986)] The cells were seeded on a 48-wel |-
pl at e preemriet Bldrogdiction OIBGVF[BEMB](WME-QL“)poI y-L-ornithine at a density of
about 1 X [err] cells/[err]/well, and cultivated in 500 [err] of serumfree

DVE/ F12/ N2 %?%?TF’tﬁnc?‘bPL {PER [ﬁeg,_ﬁf‘t%r“?“alrg g &by P%?n°f %pqd REPY |
' gbgsg% Ntk DS
ult

%Ws%@ﬁgﬁ éi@ﬁ ‘Fﬁ:’l@? g?ﬁéhgfﬁ 185‘" E q:‘ mg(puﬁ@ﬁ% p%ll ture
1Y chiid Eﬂ!l

I t
SO a qu%@ngﬁ)@ a mﬂ\q‘g% inf & | Of
the S-lép%‘rl e@& fi n@ﬂﬁ‘f&ggf Ml oftt a gr u(-m ,M‘B é:d%{‘ or ﬁoﬁi it %ﬁa‘ﬁﬂi for

the | at tygkredpdl Xl§tt et iR Qindrd Btktio® %&B@ﬁf@isb&&;yﬂﬁ D(l)q RgaAhBHY rdHBYRE 4G

(7S NGF)aqii¥dr 6 s Silurb 120 BN khediiationkod 0MasM, i€ tho duliivalBiSwall doktingsl Misb e Rr 3%
oval bunngirPRith skurilg. 16HI€ Ediibctéd1Rdne 06 UNGSth Blokaid. thudf doRinedt wekd Ysbspehideid BE ul of

addi t i orsadple todfer SUGRETA NatIe, 237116805 1PENIA bR healédSat I @OV 86t HYnirfites! foldved agd 500
[ er r ] so0felcdtréphddedRCAn c16w| palysamymd® dots Eddtapimgl 0.0 DS 1The qfotdidCon the gels were

(et hyl hdmugdnet it itrdoplulose msmbreneeattordifiy 1@l niathod obBudextie (AnalytieaidRiochdrbigity 19Nt | e
stirring®5 3081).eand] thaf Wdsterns bibtitg oas wardedt pu nusing rihee cebbib aatiimése Yo brftibody

m cr ot uliBoNaiRedtve Ressarch dnge V@AJoad thee plinily eiified dRBinked ryostcantivalibih do§ (Bt RAD,

previ Ousq A dparesully thewpheaptide (B heying [genolaseerweiabifof 151kilodaltons (kDa) was detected.

When gels obtained in a manner similar to that described above and subjected to electrophoresis were
dyed with Coomassie Brilliant Blue, a 15-kDa protein corresponding to the polypeptide (f) was detected, and
its production amount was estimated to be about 10% based on the total amount of proteins.
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EP 07386 v52 Bl ACh was neasured by use of HPLC/ ECD (hi gh performance
| i qui d chromat ography/ el ectrochem cal detec- tor systen). After extraction
of ACh, the cells were dissolved epod® 752B4] of 1IN NaOH, and the anount of
protein was determ ned (Bio-RAD protein assay). A Dunnett's t-test was used
for statistical treatnent. The results are shown in Table 3. Tabie 3

Exper i mengxample 11 {isolation of Bejypeblse (1)) . 4+ Nunmber Acetyl choline content
(prol /g protein) of Wells 10 1 = Muse NGF 0 ng/ m 6

49231 Mbus e Thagmitgre {3. Wd;tem of the transformant E. coli BL2¢DE3)/pLysS, pENGFT102 obtajnagiiin Exgmplee
NGF 1 g / 19, was centrifuged to give 17 g (wel of cells. The cells were suspengerhia 73, /,f S0 mg:ﬁfd-lql] /Hm
6

8.0) and freeze-t llowed by treatment wath a $ i ijo s) t
6 The broken cell !ly ‘E‘_:@ C ?f 198 t%?&% ?}?qﬁ\]%r?%gz%ed in ? % 389
65213 Su p%Jamdme h dro Qr -5 S dithiothrei )-50 mM
%'%‘ X obtal ed was applied to P colymn
Super ”at z%% nittind de 5 m EDTA- M APMSE.S %_5?6/?‘ ot
i %2 (e (g, f %3 Storn
§. TR Qt

( Const ';oucﬂhbgbﬂatg &P e, ! 5‘?
| ySOZYITE |30 63to8 et RbdP fesht &Mceégﬁ M? B THE &N:e f od gn g
mi al ul| g trat

Eur opean LP SloF B ukitbiUsulpb withla Ny
the resuldoluidh hisAEHPRIA toV\RS sgﬁﬂ&yifé -BNcotkrinaskde8iBYY BbRg nmé nei ol P wegdiutioh

l'i gati on oshiaifing 428 WY oil th pEritied Poiphdhbitieryl) Phas Ubtafed Ginbk bafuy vdaa\mve@gm t) 808 |
site. Fheglyadriiamipd g8 Wletraphdmdsk2 Ada vaol, Gl vea \cardirmvddt that Xaobsultiag puritidtepdiypegatbié (g
fragnent weasudsiagéalienbniogenshisl - Hi ndl'l | adapter 30 5 TCGAGGCCA CCGGTTCGAS!

wiit h TADNA Risglaton, combiaing g ahoveGauBield tpolybeptidd ())-viza riddded orday are Hitrapvess RRSEE edlumend. A

1 b Ecom Xf7.5agnefitex), 8% choprtogiaphed iy ehighaetfamange fiarid\etsomatogtaphye diPE¢)orithtah e

pl asm d peBwropaglid hciB@retoBitiy r{lqegeﬂyvpnt system rie dletaif [thestipmagenbouk| pelbipantider &g henii-,
Ther eaf® etprminahamipe 8¢id £y pRUltipgy golydeptige (b wes detemipell With aloes phase Pf°t9'"

5' CCGGATCemgeer iedg! 47pA lqu jesygloms) oPangraentipythe Meissningl pmingiack seaiepse o

Hi ndl | | . Perliedpolypapfidert) agyped yifh dhe N-tegringl aring acid sequeges of the wgly %W‘&F?ﬂ”?ﬁ' f@’"
pronot er B "elfatiog spquacs of PR et 2HRAIPCBATTEUS B 29099 e S RE LY

Ilgated to the above 8. 3-kb Hi ndIII-Ba.'mEﬂ fragrrent with T4 DNA |igase, and
E. col DHL was transforrred usi ng th| react| on 40 mxture. A pl asm d

I sol at ed { ' g = = e
PALFAL03 (9.2 kb) The 0. 9 kb Basm:nammm Md $enmyneent cont ai ni ng t he

proroter of the [err]- factor gene anq t e DNA s‘eqtge @ [cpd 8 §o 151

e
prepr O3are;|| o—ras—tSotated—anrd—then—tnaserted At pl[a ot 3rp+84 | n
| |

order to hEfauenge Retarmined fiom Purilipd FamplagiMeb BH {13 Ky hiis BLYS é?’ni"fﬂlé‘“{ HEh .
site) of E.Mﬁﬂm_g_p.m_tﬁgup il i lf"f bysd S8y H %ﬁz.ﬁ__’ﬂxL_ses,
-the codon TCT of serine at the 81 st position in the pro regi on was :
converted t TheMdifino Aiddradmposiioi oh the uiified rsarbpld SHRATGGANBGTEE ABHTRH G’ theanchytiine
above h argethodvATd ®sulvb8 nisbBedGivbaisubstardjally lagre€d With thehihddeatibdl vatiion dild¢ulatel frag ent |
it e- di r emlyeebtidait)dg the dbrmingsef whish dunethisding esidesevas fadded (FaleiSsham kit to obtain
a esired clone. A 0.9-kb BanH -Hindl Il fragment 24 bp shorter than that
before the nutagenesis was isolated fromthe resulting clone, and |igated
to the 8.3 kb BanH -H ndl || fragnent (previously described) derived 50
from p8EL125H to obtain plasmid pALFA310. A 0.29-kb-Ahalll=Sall fragnent
containing a P&K term nater was isolated fromthe plasmd pG.Dp31-

50

56

17



RcT ¢ European Patent Publication No. 0235430). Xhol I|inker pCCTCGAGG was
ligated to this fragment with T4 DNA |igase, followed by treatment with.
Xhol and Sall to obtain a 0.29-kitp Xkeé 753681 fragnent containing the PGK
termnater. This 0.29-kb Xhol-Sall fragnent was inserted into an Xhol site
posi ti oned downstream 55 fromthe DNA coding for the pro region of the
[err]-factor in the plasm d pALFA 3102¥®%evi ously descri bed). Thus, plasmd
pALFA 310T was obtained. A 1.1-kb EcoR fragnent containing the poI ypepti de
(1) cDNA was isolated|{fromthe p&namamwdmgnoabt a| ned in Exanple 2. This
1.1-kb EcoR fragnent [was—tiegved w by addition of the
Xhol 45 EP 0 386 7%2 __RI ﬁ;ﬁrggentah—hj\éalqe Ithagrﬂ ZR)NE nt was cleaved with
Scal to obtain a 0. 36 I-XhoIIOIsragrfEhL. To tlhl s 0.36-kb Scal - Xhol
fragment was |igated §{h@h olll owi ng88ynthetjc DNA @nd thg Xhol - Hi ndl |1
adapter (previously deséeibed), fdPPowed by treattrent wijth Hndlll. 5
5' AGGJ TGGATAAAAGATACA TAAGAGTEACCGAGSGGAGT 3! ' ' '
3' ACCTATTTTCTATGCGCCTEGYRTTCTCAGTGEETCCCCTLAS'  Hi fidl | | |
Scal 10 Thus, a 0.4-kb B¥ndfI 1 fragﬁent cofling fof the gol ypeptide (1). The
0.4-kb Hindl Il fragmeft A8oding for °the pol /peptidg (1) Mas inserted into
the Hndlll site positighedlat the g -terninus of 2the DNJA coding for the
prepr®.region of the [e -factor Qf the p|asm d PALFA310T, and thereby a
pol ypeptide (1) expregsi, Sh Yect or g'%l\l‘l'341T was obtained(Fig. 9). 15

anple 9 (Isolation of  Jransfornmagt, and Ekpressign of ﬁ’ol ypeptide (1)
_cé\lé)’ Usi ng the polyp pt,-y,de (1) expkession]vectorg pAI\FI'32 1] obtained in
Exanple 8, S. cerevisilagpdefr] - (kO 1046}, FERM, BP-2399) obtained in
Ref erd8dnce Exanple 1 s 4 apsf ormeggby thellithiygmmethad [J. Bacterial.
153, 163 (1983)], whelelys ttansforggnt S. -ferevisiae [erjr]/ pANT341T (I FO
10475, FERM BP- 20 2%3@yg was obt absed. The transpormant] S. cerevisiae .
[err]/ pANT341T was ipoawl a

ed intee5 mM of nodif#ed Burdkhol der nedi um

(containing 89 g of sug ﬁgmateﬁ akg' agr COSE€, b. b g of asparagine and 0. 44
g of ferr] per litter) a%’ﬁ%a}ed 0 et ereﬁaﬁ“{agr?&é%lomem?enﬁﬁﬁtotube and

cultivated at [err] for, the resulting culture
vvas\}ransferred into above nedi um and
cultivated at 25 30 C for 1da W|th shaklng of this culture was
furt hgr t rAaFRlutien (Peofpin Gepeenizationy @ Moy P@'ﬁ'ﬁ%'y'éra qve 8%’199%%’?‘?%‘?“[1? fdgves ditulgd wlip  t he
above d'aﬁ BV"&‘IEP'P’M?&'@H EHTA' s

q-ZimMysach haterﬂgfe (@it
[oe o0 at'° QK'T th“btg%tr?éﬂ urs a' q 750"

[err] O]amoi g- % er forif e SI Ze o “4"- '
di ssol Vﬁ%a In‘?e F{e eak@% g 32 79 5’%@3 arix agﬁ.at ed
at [esr ‘?9 efﬁ]rl\ ult '&WEEB%%‘FE Qfitet DY HEH de
985 30 Gk R B O meu;ﬁ@@hagﬁ b Bh ﬁoﬁmeséa@uﬂeé o WGthdRorlof ﬁ@%éu%&ﬁd to
antr O%tﬁéﬂtﬁ%ﬁﬁanﬂﬁmﬁﬂ%mgﬁw REHO-NaJ 1R, B 1) 205 cBRbINGk MnbreltdR syt drcal
Bi 0Chemiytdol neklrburitdd R wad SEsbivba thilasd ﬁrme o%sm.abgmvmms@w 4 RS dimits® to 1Bt 2
rabbi t  @BdclivedDaboRs MaFtha ity Providudy |derabeaal oV Bromedg ahd Burlinf .of thikeMenbgad an
af fi rfPt werBoHy nbured (ddRB rbdtgleRb)goat anti - r abbi t IgG (Bio RAD, U.S.A). As a
result, a band corresponding to a nol ecul ar wei ght of about 15 kil odal tons
(kDa) o@MdEmﬁieri @ @olfpeptidecls cfin iechiend!. Cely) 35 the other hand, for the
supernatant of S. cerevisiae [err]/pALFA310T, this band was not detected.
Exanpte 10Mqnisyo@0T icells wire pdlivaied (in maeolayer) in fRulbprce's| mogifiert Epgle’s eRdim (RVEM
BL21( DE:!;’)""'[J ﬁ@fa!}\'.l‘g W‘Sf ai%"? '“'\Wd% at?aé'??@f‘m"ﬂéd”% Qs liqyed (o coxpf) %ﬂ?egﬁl de
angs; %'CESQ phatey gels, epntpin é yrre
L

(1) 4
°Bﬁ ' J‘fpﬁ %B e 'fat' (Lﬁ'g'P?e"B 919 S,
oo st t{g Qﬁy e ”i’é ’?:ﬁ *ﬁﬁﬁ i R
BL21 (RES] B ey ; momni G bol Be TR Vel S, i

DMEM containing 10% fetal calf serum for 16 hours. rs. After the medium was exchanged for DMEM
containing 0.5% fetal calf serum, the cells were further cultivated for 2 days, and the resuiting culture was
centrifuged. The thus obtained culture supernatant (sample 1) of the COS-7 colls transfected, with pTB389
and the culture supernatant (sample 2) of the COS-7 cells transfected with PNTL145 were used for the
following experiments.

Trichloroacetic acid was added to 0.5 ml of each sample to precipitate proteins. The resulting
precipitate was dissolved in a sample buffer [Laemmli, Nature 227, 680 (1 970)), and heated at 100 °C for 5
minutes, followed by electrophoresis on 17% polyacrylamide gels containing 0.5% SDS. The protsins on

56

18



(Difeo), 0.5%yeast extract, 0.5% NaCl] containing 50 [err] of anpicillin,
10 [err] of chloranphenicol and 0.2% glucose at 37 C for 16 hours with .
shaking. The culture. (12.5 M) wgp dsssveberyred into a. 1-liter 45

Erl enneyer flask containing 250 m of the sane nedium and cultivated at
[err] for 3 hours with shaking. Thereupon, the Klett value. of the culture
sol uti on heaeh edreltizosferred dp rrojityaceiibleser iperiffrar- achirdingaloctos opired pioBurtkite \iArelvirdted
to this cBipahemistingll12a 195 ARR)IcWeiembloleg wes enfried out ysion thenati-ppigrepidet (I Peteimingl was
conti nuedpeai'd lL"@P'?O]’Y piigined im BefpranchExampigdidipginitycpurified HEGinked wea) apti-rgbhitdel (B r

of the cu A aé‘tﬂ"élfi’feﬂe \eliuge §H!P§ g deemple Joof [ther £ Séf""@aﬁ‘ﬁﬂf*‘@“‘lﬂﬂ'ﬂbr
(Laemmi®i , 8$ f ab% h' ai‘"@'i‘f Qi?a)g@’fegg"f"ﬂ? toopofypepiifie.d) wias
fol l ovved tye jsupe f[gs%ﬁf od &

ta i §
merbr aneléi‘ggg‘g gp? ﬁeg(g%t; ;ggaP o ﬁ’&ﬁ%ﬁ' e B%JH&EP {’QST’ %o,

195 (198 ré FLQ \é‘@ﬁ rﬁ%ro%' Slgc & 1% Rt
s g Bhar (ﬁz%nﬁhinéf‘ Eétgfppellg

anti - ITDUS@-'o

af finity-guk Z(HR Auto éﬂé%aéell@nlthb H’rﬁ‘tﬁgﬂ?au&gg 6B BusRAde: petorme MER @
resul t, tma;nﬁi; ymn&wctew eén)m 08 aiadR Qb Alsh VR 120Hbrs Odnd teroblf |nb@ﬁb%\}etdéfhs
(KDa) WaswekebditealTheRScalls not\iRsAecORbrs collaétad By Bentiffugation R&ha Bbeditl bh |add4-viel plaat
descri pedcoatsowith pondL-oroihine Gt £ derisiy @ He'Clo MOPEUIsAesI BachedntplcdyiitotbdamstUIMEMRGS €
Bri || i antimBledietely added-tieidao for afiteation,0sing @sihaute cutgret riedivreDpIEMydasBitingl €0% FTS,was
det ect ed, nMiea-C ad B pglmt bfi lemrenio u ibmsds2 esi i Madsedcutas rediaipodfter t@ativasedt on
t ﬁ‘zu ot aI dagisrherriumbérs pf surviving Serve cellERerd d886ingd HttBbsiextarmml @sublliie{ds perl vedlli conheof
Pol ypept i ¢ale Gﬂa) the Folehad gl smaett syrice7ahd|ai ety Wit a tehgih oirah fesst 8rtimes the Eiameter ¢f the
BL21( DEB)!MSE PENGFT102 obtained in Exanple 10 was centrifuged to give
17 g (wet) gqgﬁgugatlonpﬁé thedievg cplisrveres epspaiel éenerpndirss. $iflays fftes dhenguitivatiprs wasCl
(pHS5 8. 'O‘)'at d freeze thavved foI I ovved by treat rrent Wth a sonic

osci | | at or cplisyare placa S?’P‘?’r%gas tB‘?’ﬁRé‘rf‘"(?@P?“" qu1§’ SI on

was Cent 2! ﬁ rl rseow;‘ge?ﬁ[qh th? ﬁ tufi?%n%{%?%% ?ﬁa@&e@ Fd’f"’@bw;% SLHY' ell%a\mting cells

M guani dlar?gi ne a no neurites) w re observs d and Surviyin re or in nu
d|th|othr {' tmm o %f" ?e (ng: 5’ STRe" Sott |on

thus obt o F&E?&r%/é ;2%% Githids URbRE o fidh 2 M
gua 'd' nedebéf 'Wghlf@fe €?£ ntlah o@‘é %Jqﬂﬁg Dj% Q:% Fitatich
phosphgy e lbuf, fiRd ndrit wng S eibiod GlobridiSwdré) obdahed it e sgr%w Eem‘dréi@ e )
was det ecaeedodménttdmewmeews aﬁdltﬁhgcerrssaua%(e%amn%ssampﬂescrI bed) were
col | ected (wabnitig<elid QBodad bt a deibiy ob 0d* Lohsivall Were cOItVAREIthd Rimder d YhelsGRivig neve
ul trafil tens easbopper] 4\Wayshatar theVEunIRIGH WadiRitigtdNFigOT)., ReRTg TOFig 10 0dpeh BiRtles (O)
resul ti ngshow eenlturedupainaiak (st 1)t the B[OSH7 cellb ttadstédted viie piBass,ydnd Besya @iratas! (@M
as deseax i dhed tmboutere sipansatantl Gdmpd 2pHf the QSR Calln tragrecamil ith pN3RIB5.nThecsambla e
pyrified ipwéapgpbipe sedval bf)tharsenscabieniorret. anfﬂtteem\vasyiemgeni PV exptantyation gogarddDS-
g"’f)ol yactejezanplel.gel el ectrophoresis. As a result, it was confirmed that
the resulti ng pur| fied polypeptide (1) was subst ant I al |y honmobgeneous. A
sol uti on Banelars(Grging g %B@Wpfﬁﬂﬁrﬂ? ﬁ?"@ poI ypept i de (I ) was | oaded onto an
U traptre RPSC col urm and chromat ogra

as s dcfro id PHNT2
e e Wl a’B‘i’L%r?{'g S P‘ ﬁ fgé}ag :}fﬁ o 88 t
o éi Rl “% el

par n of =W uanidiumz mo ho ol
pol ypept I §R use llu Qﬁ e a I)ve orthga% tp
ol YpeR L@ oi rné cww.é o Sl
470A, d) ykmd AN r‘i‘eE rPQh Lk duREgrence
of the pu{ubrﬁ\érﬁ@ul %Qeﬁfe' dél (re é\.@ Mok 1B b __le’et@ éﬁe% eﬁgﬂscnﬂ r@Ghdlwas
sequence Kpreldd@intiny BB de (1) deduced fromthe nucleotide sequence of
CDNA except Atostxb EcomiaRkID Faghfont ERingie twasmasl @agbeb@et () vadNisbigbdiror She( Jaasb.ioe

4) . 2550 pUNKS obtained in Example 1, and Southern hybridization of rat gerloartd BNAI wid- da@eriomalsing\fisN0 O
Aci d Seq uresgment bs a plobe. This probé hybrlilized @ an approxiBately 9.4-kb EOoF8 @ragmeBe @il eppeaximately

Det er m neis-kir Byill Fagrrishti apd aGapgodxinakdiyt 3.8Fkkr Hipdlih frdgmenttHirg! thit yegg@Bead thit s pblygep@liey
Sequence (Dgehecind ekistethin cdDNA - Tyr Ala Qu His Lys Ser Hs Arg
Ay du TheThem md1de EcoRE & i ¢opigining polyneptidg |l PN edassisnigiiddrophibe plaseid atitlze

was desserqbtained ipExample 2nanshtveirat pelypeptide (1) gene was cloned using this fragment as a probe. A rat
genomic DNA library used for cloning, which was constructed by partially digesting DNA derived from liver

. of female rat (Sprague-Dawley) and introducing the regulting fragment into a Charon 4A phage, was
purchased from Clontech. E. coli LE362 was infected with this phage library to form about 5 X 10° plaques
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36 nethod. As a result, the observed val ues substantially agreed with the
theoretical values calculated fromthe pol ypeptide (1) to the N-term nus  of
whi ch a net hi oni ne residue was ggdgdad 78pde 5). 40 45 50 55 EP 0 386 752
‘Bl Table '5 Am no Acid Conposition 5 ' - -
Experinmental Value  Theoretical Value Asp ‘ 10. 3
11 Thr per plate. The ph@e3DNAs were transferred from 10 Gndggandent plates to a nitroceflulose membrane
12 @ u according to the knpwg method [T. Maniatis et al., Molgcplan @joning, A Laboratory Manual], and hybridizeg o
8 with the above probe. As g r@ly 7 positive clones werg obtained. Oné positive clone (\NGFR2-8)\poptained
1 an approximately 12-kb gngeyjed DNA fragment. licwag deduced from the results of gthg/Fouthern
4 5 hybridization that a regiog o ing for the polypeptide () existed in a O.%écp Bglll-Hindlll fragment j_n_ i(lje
i DNA fragment. Tg?rg the 0.95-kb Bgll-Hindill fragmenii_wtseﬁxbcloned in plasmid. lCi18 (Takara Shuzo)
Ty .to obtain plasmidf;p T18. Using the plasmid pRNT1 Bs’glﬂgg DH1 was transforme to'fbtain transformant
0 E. coli DH1/pRNT18 (IFO 14934, FERM}PP-ZMB). 96 : e B
The above 0.95-kb Bgh)-Hindil aament was cleayed with™ various restriction enzy eﬁ, g‘n% Jﬁ'&
10 resulting fragments were %% l%d in pUC118, M13m 1t;§and the iike, respectiyely. Then,i&ir Juoleotide
quences were determined use of %iquen_ase (Toyobo) (Fig. 11). nséﬁ\TeﬁMl. ﬁ‘% ret/ NEht G U
as 11. §3e o@%lekﬁ %Elﬁii-ﬁ‘ im'\WadronflediBInGd £ RgiR cddf 16 4ighal Deidél @ hrd Qgib&@d%r?&&r&” nus

WwWw=akoakE=

of the BRlaF M6 ré Bofdeptide/n) Sl tHal HntioR biRlBY dhisg.oncent rati on: -

cont ai Ni NGokipAling HeVehindLecit fsbqtibned Of O RPHAIYBEDHS {I) dsBed irdrblhe Audldolidd séqu¥hce to
guanigli gat dYHSHaRE FolvpeiRiad (1 ikdeEAESs Word. oisbivaPAYBI- reaid W idhe-sifnal ¥B4usitd iahidiine
phosphap® rbgidrf Bt tiepvds. rid)difs@nésSiol e Glatu@ pRotdik EbIFPaPLAAINIC B Whe tild @ovea tthaflBe
[grr]. Winilo ddid stigadhces afl thet retquotypepsided(f) 2brypiaely agyesiddit that db e fharhsh @iypeptitie @)f 1 -mM
E -50 MM [err] (pH 10.0) at 4 C for 16 hours-and further dialyzed agai nst
~ t he samBxdmpfef @r(Clpring of Phipreptide (ITHRNAf f ect of the resulting dialyzed fluid on
PCl12 2el | s was exam ned in accordance with the nethod described-in Brain
Resear ch 1/8883-idoN fﬂw'mg cadion o elgnahtaguaRre. @arq repis e raelypeplidy f) was sglated 9g3) |
As a r edompolypeptiqel A lonyepare @rpirbe déyng fthey rrrultipgarobey B34 39d 4 - 1rkB pplyreghiderf)
addi t i ofiPYhs ‘Yﬂﬁ%c"?rﬁﬁ g?m dif;'élc'i‘g?z@?fe?tf lhrayy (Céﬂ‘fﬁ’c'?b/%bf"ﬁg?eédf'c-)ﬂ'aﬂ."‘ﬁ-'é‘lﬁf iR Png a

fengt h_ 8t Eameips s ard 3 Tho puclsbiids seqence.dt il molvpepiide (1, aDNA s gbtaiegt agread sithbp
hﬁﬂgf%favc'afgwm.%gﬁemr@ﬁg&%ﬁ&fgr in Exemples ﬁwgfy-, T e 0. 5%

f th ' : ) 1t ha i £ nal ide (I
oo e SRR P08 LT R SRR RIS
(previously described) of pronoting thesurvival of chicken enbryo sensory
NeUr Qps () @akskadion & Expr8RidA vbdd: - ' B

A 0.86-kb EcoRl-Ahalll fragment containing regions coding. for a signal peptide, a propeptide-and a
polypeptide (1) of the polypeptide (I} cDNA was isolated from the plasmid pHNT2 obtained in Example 2. -
On the other hand, the plasmid pTB399 [Cell Struct. Funct. 12, 205 (1987)] for expression of interleukin (IL)-
35 cDNA was cieaved with Bglll, and then treated with DNA polymerase:Kienow fragment, foliowed by further
cleavage with EcoRl to obtain a fragment (about 3.8 kb) from which the IL-cDNA portion was removed. To
_ this fragment was ligated the above 0.86-kb EcoRI-Ahalll fragment by the T4 DNA ligase reaction to obtain
" plasmid pTB1091. ) .
Then, a 1.0-kb BamH! fragment containing a hygromycin B-resistant gene was isolated from plasmid
40 plLG8Y [Gene 25, 179 (1983)], and replaced with a region (1.0-kb Bglll-Smal) containing the neomycin-
resistant gene of pTB6 [Cell Struct. Funct. 12, 205 (1987)]. Thus, the hygromycin-resistant gene expression
vector pTB681 having an HSV TK gene promoter was constructed. A Hindlll linker was added to a 1.8-kb
fragment obtained by cleaving the plasmid pTB681 with Pvull, and then the resulting fragment was inserted
into the Hindill site of the polypeptide (l) expression vector pTB1091 obtained above to construct the
45 polypeptide (I) expression vector pTB1139 having the hygromycin-resistant gene (Fig. 12}..

(2) Establishment of Polypeptide (I}-Producing Aniimal Cell Strain . .. -

Mouse L cells (TK-deficient strain) were seeded on a Falcon Schale 6 cm in diameter (7 X 10°

s0 cells/Schale), and cuitivated in Eagle's MEM containing 10% FCS. The next day, the cells were transfected
with 10 (g of the expression vector pTB1139 in accordance with the method of Graham et al. [Virology 52,

456 (1973)], followed by cultivation in the above medium for 2 days. After treatment with trypsin, the
resulting cells were .seeded on a new Schale again, and the cultivation was continued in 10% FCS-MEM
containing 500 L.g/ml of hygromycin B(Sigma). After 2 to 3 weeks, hygromycin-resistant cells multiplied in a

s5 colony form wers obtained. The hygromycin-resistant L cells thus obtained were cloned according to a
known method such as the limited dilution method to obtain clones L-H1-1, L- HE-1, L-H11-1, L-H13-1, L-
H14-1 (IFO 50223, FERM BP-2754), L-H18-1, L-H19-1, L-H35-1, L-H36-1 and L-H43-1..The cells of each
clone were seeded on a 24-well plate and cultivated. When the cells. became approximately confiuent, the

20



Exanpl'e 12‘(Expression of Pol ypeptide (1) cDNA in Aninmal Cells) Mnkey
COS-7 cells were cultivated in nonolayer in Dul becco's nodified Eagle's
medi um (DVEM nedi um) cont ai ni ng 10¥pfeetasl7seadyf serumin a carbon di oxide’
i ncubator, followed by exchanging the nediumfor: the same nedium After 4
hour s froq%éhp exchaﬁge, cal ci um phosphate-gels containing 10 [err] of
pTB389 (de ;l"bgggrza i e mimall o MEMUmesiammcontathinB Ui €68, 148: thé-BiiflafoRed)2
No. 64-25 o oS HPtAd R SPePetmctyiamids geRyectuphdresid, end the pdiypBpHEL ki) Ak
(refer to gBXanp Eas) s Yol lﬁ\gm&eﬂj’r&dv ngrmahoehmwimw brophrddGh R
al ., Vi 50| $83h3Rne dBipbiihia) | BhUtEeHd MesT B Ipplgpeptidecs macimbdusediie the medium
cultivated for 4 50 ours, and then treated with glycerol [Gorman et al .,
Sci ence 22%aime51 (1983)], followed by cultivation in DVEM containing 10%
fetal cal fCiame WP thfolldGin the medium was exchanged for DVEM
pohteoul Sles’ AT AR Cly R, Rt RBrGm.af L SR or 2

containing 0.5%fetal calf serum the c€

days, amd 1t ha polgmptidei (INBclGdidgithy o oy The thu bt ai ned culture
~supernatant (sanpl e 1? of tghe CO\gf?1 a@@ %gs'a %epgeﬁg @c'?ggwgﬁﬁﬁ? ®B¥B389 and t he
cul ture supenmatant (sanple 2) of the COS-7 cells transfected with PNTL145
were used for the fofryodilagledpeLyssetrdishrigchlycladyeteevadicgswas added to
0.5 m of each sanple to precipitate proteins.-.The resulting. precipitate
was di S8olved in a saaspferGlihferLpuRepihil ThALpPLEsB8RY SeG@Qal1@70)], and
heated at [err] for 5 mnutes, followed by el ectrophoresis on 17%
pot\‘{gcr yl am de gel s 2epilieAragglpHisssinBalTheVpldeachyGonIléLlys EP 0 386 752
Bl e gels were transferred to a nitrocellul ose menbrane according to the
met hod ,pf Burnette [BREF}YRERPepPEENaklE¥EF}nTYZPheT3rG108hyRroest ern

bl otting was carried ou#' ugkng the anti -Eol éRepti de (1) N-term nal peptide
anti body obtai ned i n*YRFEFBhBELEREAPFRVELLNGASPELNFYGAREFLY &8 HRP- | i nked

goat anti-rabbit Ig Bj.o D,.US A). As.aresult, for the culture
super nat ant (sanpl e %pé?pgﬁéHtfgg?éééF?§G§P§N§F¥EFBHSﬁfﬁﬁnghrpNTL145, a
band o&s nol ecul ar i 15 KL | taon Da) cgrresponding to

pol ypeptide (1) mﬂgg%gg%%g Eggfg%ﬁggg %eggiuéﬁgiéﬁﬁ?ﬁ%gugﬁégigatant (sanpl e
1) of the COS-7 cell _ A : LD pondi ng to

t hepol ypeptide (1) géégﬁg?ggg%ggfﬁ%igaﬁgﬁﬁggeQ%QEY%%gggggééggntibody
(Col I abo- rative Resgargpgrikfiéeciynpg used in place of therghove _
anti-p¥l ypeptide (1) N-termnal peptide antibody, the band corresponding to
t he pol ypeptide (I) was detected. 10 . Sensory neurons (dorsal root
ganglia) were isolated from 8-day-old chicken enbryos and treated with 0.1%
trypsin (5witfePofyaerifeepsording otclalint 1, 2¢idh basymsioNowiny\iRo diNEalAke il CVF

(cal cium magnesium free) - PBS at 37 C for 20 mnutes to di.sperse cells.
The pr%- cul tivati ofysfA L@l uikl s gy afes Hies Xy Qg IuTyRMewedrdyes ni ng 10%
fatal calf serum (FCS) on a plastic culture dish for. 2 hours, and thereby
non-nerve cel |l s wer &spdiesiGdmS e TrpdalChmis ddteSestbenilalds | ect ed by
centrifugation, and_seeded on a 24-well plate 15 coated with

pol y- Lpor ni t hi ne at ASPddRHTGE1yH s§lnvaddihryaldigquelgsdimideisie di al yzed

agai nst DVEM was | diately added theretq for cultivation, using a m xture
cul ture medi um ( DVE 5839’2&%&% f@%agéﬁsg%“[@rrrf]heﬁyé-%%pﬂqﬂ [err] of

kanamycin: Hamls F12_ =z : a | tur.e nedi fter | t.ivation for 4
days,rryt Ihe nunber s o?yga' \?F\]'}?"r%‘g%‘#e‘ﬂ%°§’éﬁig%ﬁ‘§?&§’e%ﬁ%?3§Iv?n!‘%/h Irespect of
10 vigmal field : ; : e, .. I th f
and & neuri te wth BoFaSEHY R e RS S S i AR E "t e 20 col I

body. The conf i gur aires1a oI raRA%E el i AUIE QBIALGA I one anot her , 3

days after the cultivation was initlated. . S were placed in
each wel | and each S'&pnlrg'l‘\ﬁ@i1%0&&%&l%h%&ﬂ%QSb&Cy%Wa@%?‘éWla@feulO% by vol une,
based®on the culture solution, in the sanple 2, "a nunber of surviving nerve
cell's were observeds@bArghg¢sideciyasgmre densely distribytgd.) In contrast,
in the sanple 1; a nunber of dead cells (floating cells having uneven
contours and no neurites) were observed and the surviving cells were

smal | gr 4 N AP %ding for a polype,

tide () inciudi i amin aci -
thereof: p.de (I} including the following amino acid sequence () in a molecule
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cells/well were cultivated, all sanples exhibited nt . of
the neurites in sanple concentr gp @pss pd2 8BYo and - 1 Cl")'igesanpl e
concentration 30 of 2% the nerve cells having highly dévelope urites
were observed in the sanple 2, whereas the devel opnent of the neurites was
poor arrediymewasedchangati fos0.5umiwelk ofdfiEM imeciumeconiginipg 8-1%. FGSh dftert thee cultivhtiog fereeded
at a delf¥s @ypupsmatniwascsubigqtedeto | SDfepolvaceylanpit gal elgctrophrsesieyfdthe eqlvpeplise dlimes vi ng
nerve cdefored by Wessimniating using dipcpolyperiife (Thit-tasming!irgeiidp SRilbads PrERAFed; i Retgrepes g
10) . RFappp ﬁﬂAst Drepyltyit wagyevegisd that phopy o ctife BHERRPYARA) ¥eR RreRuEedy Hierpediuaht
(sanfl & $§ehsione Agscrbeabovee| | s transfected with pTB389, and closed circles

(O 35 CIslrr}‘w the culture supernatant (sanple 2) of the COS-7 cells

e SR T g AU 207 oS B A Py

sensory nNerve ce oh concentra conpar ed

to the ﬁag%lkﬁ%ma%mh.ﬁ% thd 1Sy arlh &Edl é%a&eng’&dgym%ﬁ&ieg%k)eo&r\e) 40 A

than that in the exanple 2. Wen the cells seededW&rr]

1.1-kb Ec fragnment containing polypeptide (1) was isolated from
the plasm d pHNT2 obtained in Exanple 2, and | abelled by the oligolabelling .
reaction (N ppon 14®) @i 919 8e pHABAr gTAYSIL uNA Serd/ adiGffar ed from each

organ of 5-week old rats by the Guanidium CsCl nethod, and poly- (A) RNA
was @bt ai ned by usespgHertlgdedleatkpuhdTdrASpiLyg SeEFPIRL escri bed above,
Northern blotting of 45 the poly(A) RNA obtained fromeach tissue was
carried out. ConserppiiteNrg@liHis@bnHedTbayed LRNGIHANDLI&HY Hol ypeptide (1)
2 detected In the kindney, liver, heart, brain, spleen, thynus, |ung and
submandi bul.ar gl arkhrGpAabSetP Fe¥alLySsGdadstreds d"tpslt“(ralig”if%’f%pepti de (1)

gene®al so existed in rat and was -expressed in i 0. 45- kb

EcoRl - Ahal | | fragreslyeelnilerdrafR Vﬁﬁﬂﬁ%&%{%ﬁAfW%s i sol at ed
fromthe plasmd 50 pUNK5 obtained i e. .l ,ﬁn_ds hybri di zati on
of rat genomic DNAB%%SEEYFFéaTSBﬁsﬂgfﬁmysﬂf}?sagmen% as#gﬂgrobe. Thi's
probg hybridized to an r oxi pat 7. A4k FEORr J SRRt gL N

appr%xi mately 3. 8-?F%@fggggiﬁgaﬁgﬁpégﬁcﬁalﬁgappr ofo.};rrat ely 3. 8?kb Hi ndl | |

fragment, and this s%%g%,ﬁgﬁglgaqﬁgieg@méf@g\}gl(gpgmai,ge existed in

rat. Then, a 1.1- % ragnment contal ning pol ypeptide (I) cDNA was
isolated fromthe ] tained in Exanple 2, (and the rat

pol ygeptide (1) gﬁ%@&gﬁﬂﬁg‘%ﬁlﬁrﬁg this fragnent as a probe. A rat
genom c DNA library used for cloning, which was constructed by partially
di gesting DNA derived fromliver of fenale rat (Sprague-Dawl ey) and

i ntrodui e pdiypeptieg adcoidimg td ¢iakg Mevwiich has thedolidiag aminglAcigdeaasece (S pur chased,
fromdontech. E. coli LE362 was infected with this phage library to form
abou#s 5 X 105 pl aqresal8G1uH EPLYsS8EHIBARGLYSLYAyRSe VA  Yhage DNAs were
transferred from 10 i ndependent plates to.a nitrocell ul ose nbr ane
according to the kxsp®erelusdrLFuTKpNadThyAsplysSengathd & d oning, A
Laboratory Manual ], and hybridized with the above prcgfe aresult, 7
positive clones wohspbbeAraedyHbs6LlpyaLThryadLhs iy ‘ﬁ]r@fsﬁﬁ?& cont ai ned

imately 12-kb i ted DNA.f .t ' f th
O e ek Boohs £ B GV sk Tt il AR IFEERA T om L he
| tid | i sted | 0.95- 1] - Hi | i t he DNA
P?aépr;ggtl. ‘(Ia'hfan? Sﬁ@ﬁf%géEBgéaﬁrﬁPE?f%ﬁJﬁga%néy%ﬁ% %%%zed ien pl asmi d

pUCL (Takara Shu i I i RS } erRkasm d pRNT18,
E. cg)ﬁ?i DH1 was tré%é?%gﬁggh? |8q.é. tA %?‘n@ﬁ"rdg’nsfor%asn'%ﬁg.@%%li DH1/ pRNT18 (I FO

14934, FERM BP- 26105 ., 10, 3R0u9, hifi3ddt lddnid it devagornt ves ol eaved

with various restrittion enzynes, and the 10 resulting fragnents were

subcl oned in pUCL18, NL3#RLE 1304 dihe AdehrSespestaveyyaldhen, their
nucl @oti de sequences weie determ ned by use of Sequenase (Toyobo) (Fig.
I

11). Consequently, skt avgsyseiedlghigmic (I

56 3. A DNA coding for a polypeptide (l) including the following amino acid sequence (ll} in a molecule
thereof:
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the 0:95-kb Bglll-H ndl Il fragment contained a regLeﬁfcodrﬁ—’TBT—aﬁgignal

g
peptide, a pro region and a mature protein of the rat . " 1), and
that an intron did not exist; Corgpeg gdedrgelsy am no jﬂ“ﬂ%\%m&“m‘“ he rat
pol ypeptide (I) deduced fromthe nucl eoti de sequencé hat of the
human pol ypeptide (I), differences were observed at 11 residues for the

si gnal sequence and the pro region, but there was no difference for the
mature protein (pol JpEplrgeubiriyspPerifdsAraGeyYFryvedSenyelChE amino acid

f th t I tide_ (I tely_ag ith_that of th
ﬁﬁﬂﬁﬁg& ypept i de. (PPBSERGTFEr v RePYRtRG BrPBErSBEOEF AL SEE cOA) 20 A
0. 83- DNA f ' [ : . [ d

pol ypepti de ({?gazgafég?é?gaéggggfﬁgﬁyggE??ggg?F§Gégﬁ§5?%%p éﬁgrgna Srobe.
Usi th | ti 1 ey ' I DNAs

g e eou ) o 8 As 3Rk Budid ek Ky B eRa bty OV, ver e
manneg, simlar to tB??ﬁy%&lﬁﬂﬁﬁk%%r%Vﬂ@ﬂy%AsﬁthKE%h@%@l%1$eequence of the

pol ypeptide (1) cDNA thus obtalined agreed wtt e 25 "nucl-eoti'de sequence

of the polypeptide pAbpasphbsneseRrpdshBeEXaRRYaEvEiTARGZGLMRMF| e 15
(Est abl i shnent of Pol ypeptide (I)-Producing Animal Cell Strain by

| ntroduction of Pol ypephleghl hLExPheSeronludeahenlys@eul/dlcignst ruction of
Expressi on Vector A 0.86-kb EcoR -Ahalll fragment containing regions coding
for a signal peptiderparpreptpeddglaedspThebgpepsivdacysplafeuhe pol ypepti de
(1), cDNA was isolated fromthe plasm d pHNT2 -obtained in Exanple 2. On the
ot her hand, the pl aSerdrgkp8ddelC¢RkgSt ruct. Funct. 12, 203101987)] for
expression of interleukin (IL)- 35 cDNA was cleaved with Bglll, and then
treat@ wth DNA pol ynerase Kl enow fragnment, followed by further cl eavage
with EcCoRl to obtain a fragnment (about 3.8 kb) fromwhich the |L-cDNA
portion hadV Q??deﬁg'."g FONAGPding: fpranelyAertigend inclugiag thel folleydng-Aminpcacid segends (1) in
EcoR! - Ahal PI™¥eF4YHEWP" by the T4 DNA |igase reaction to obtain plasnid
pTB1091l. Then, a 1.0-kb BanH fragment contai ning a hygronycin B-resistant

epl aced wi th a r ool SR L ECOuE SRRt SCAA TS e eyl -
resistant gene of PIBRMCRl, S utine TGt akEy 205, LA U, (e

hygr onyci n-resi st an ene expression-vector 1 having an HSV TK gene

Pr OMDiner Was CONSI I Hgped ead g1 dilstc bivalian AT rAEAY 19T ey kb fragnent
obt ai ned by cleaving-the plasmd pTB681 with Pvull, "and then the resulting
fragment was insert @frGhiashide rifiredlahinysiche 9t Phidayrdnuaertdde (1) _
expression vector pTB1091 obtai ned above to construct the 4 pol ypepti de
(1) expression vect gyspyBE113I A ¢PI®Vale yRRenEyCysNreElsiad gene (Fig.
12). #2) Establishnment of Pol ypeptige (I)-Producing Animal Cell Strain
Moyse L cel s (TK- ddBpaisply sEilisTirphsnses Glecysd yeTha SeaicdmThSchal e 6 cmin
di ameter (7 X 105 50 cells/Schale), and cultivated in Eagle's MEM
cont ai ni ng 10% FCS. TYn¥ajargAdafeuihe SexiGlaAsors nLysiehdatl&d Wi th 10 [err]
of the expression vector pTB1139 in _accordance w th_the nethod of G aham et
al. [¥irology 52, 4EGPGI9%3PF}eﬁGBﬂ6ﬁ@§PEVr@ﬁFFV@XFﬂSHsﬁﬁa@ﬁé’above nedi um
for 2 days. After treatnmepnt with_trypsin, the resulting cells were seeded
on a new Schal e aga?ﬁfkﬁﬁgyfﬁée V@%@ation was continued i‘F*0% FCS- MEM
containing 500 [err] of hygronycin B(Sigma). After 2 to 3 weeks,
hygrogycin-resistant cells nmultiplied in a 55 ' col ony formwere obtained.
The hygre)mKaiaRstérent Slardidrmbd BF lal vectbrHdudit2h r i HRY a0 2
known net heslowiigGimac Ia&;ulaﬁc@%t)ﬁph rd&léddﬁ%%dﬁr’gfg%aé@t fgr %l‘;‘?ﬁ%ﬁ"‘%ﬁ@ﬁ%@‘“ﬂ? HE- 1,

L- H6-1 , L-H11-1, L-H13-1, L- H14-1 (IFO 50223, FERM BP-2754), L-H18-1,
L-H19-1, L-H35-1, L-H36-1 and L-H43-1 . The cells of each clone were seeded
on a #4-well plate and cultivated. Wien the cells becane approxi mtely
confluent, the 20 EP 0 386 752 Bl nedi um was exchanged for 0.5 m/well

of MEM nedi um containing . 0.1% FCS. After the cultivation for 2

55
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days,” a supernatant was subjected to SDS-pol yacryl am de gel

el ectrophoresis, and the pol ypeptide (I) was detect ealmlimmw“lmuwtl ng
usi ng the pol ypeptide (1) N-termn red o psgrsed® anti body® erence
Exanple 2. As a result, it was reveal ed that about:1 ng of the polypeptide
(1) was produced in the medium5 of each cl one described above. C ains
Claims for the foll oWyw@lGGIHASLYSGeSHASSS gCATCIRTY X8 r R CHK, FR GB,

GR IT, LI, LU NL, SE 10 1. A polypeptide (l) _includjng.t fol | owi ng
ami no aci d sequence @sp)sqr,glals,ﬁﬂ%%ﬂ@vtaﬁgpgg\ls?pLysSQr(ger%lakﬁe

Tyr Al ad uHi sLysSer H sArgd yd uTyr. Ser Val 15 .

AspSer G uSer LeuTr pVaIA?IE& reSdy I SCAN %Zhr%alL?uGlyGlUIlELYS

Aspl | eArgd yHi sd nval Thryal Leud yd uJ l.eLys.. ..
Thr @ yAsnSer ProVal Ly rﬁi}’ @MA%%%YIPMTYIGETMMQ

CysLysd uAl aAr gProVal LysAs %%?ér I ' I1

AspAsplysHi sTr pAsnSerC@%ﬁ‘@,ﬂfrs&i_ @%g&r??%?‘yfgsnGlycySArgGly ©

Tyr Val Ar gAl aLeuThr Ser, l,g%g&- . @6 1nCcysLysThrSerGlnThr

Tr pArgTrpl | eArgll eAsé%?r rg%%al ésAl\@aLeru geryAs\r gyl_s-ys-l | ed yArg

(1) 30 2. The pol ypg@%ﬁqaq?qqrﬁjéﬁﬁ:@&kﬂunsmmm&ﬁmm f ol | owi ng
am no acid sequence (rl'). 35 _ '
Tyr Al a@ uH sLysSer H s MEASRMA A} hrSerCysvalCysAlaLeu

AspSer @ uSer LeuTr pVal Tﬁ?As%?;%ISer SerAlalle o

Aspl | eAr gG@ yH sG nValgHya¥yiyerGeddvldelys 40 (I1)
Thr’@yAsnSer ProVal LysA@ nTyr PheTyr d uThr Arg

CysLysd uAl aAr gProVal LysAsnd yCysArgd yl |l e

AspAspBYysHi sTr pAsnSer @ n sLFésThr Ser d nThr- Tyr Val Ar gAl aLeuThr Ser @ uAs
nAsnLys L e frvarseestjchig sohPLAHIEBYRENCHT 108 ASHM R @ pecordingy d¢m1Seu 50

Ser ArgLyslled yArgTh.r _ ) (11") 55 A DNA
codi ng fo%‘ SSa %F'ﬁ%écﬁf Cyevisia\TBPY, PANTRAY (FHM PB’IZWSWCHﬁd'%ﬁ"ﬁB'"h%i d sequence

(1) in a cule tr el ’ 5 nmedi.um was exchanged for
0.5 mf %F'I 5&°Mﬁ°ﬁ£§§ﬁf§%’_’ %‘Ysasr %?@;ﬁngiwz%{%??r?'%to\gﬁﬂ%vati on for 2
days, a Sb'.pq_'lfi‘ﬁl13(lgénh){"§§-2§é4pic€&&iﬁ‘gfto Rim3S- pol yacryl am cl e gel ,

el ect,rophoresis, and the polypeptide (I) was detected by Western blotting

usi ng t he1RQl peRE foiStodubihg Npdifepiidd A} inBi@iRlgi kiR b BAFY adtf RB&NEAN) iR a RRfetNIENCE
Exanpl @ 2. Amerédf:result, it was reveal ed that about 1 ng of the polypeptide
(1) was produced in the nedium5 of each clone described above. d ai ns:
dains for the fol |l oryrglAontn sty 8ge BHasREGGAYGL By r SErVRECYBK, FR, GB,

GR IT, LI, LU NL, SE 10 1. A polypeptide (1) including the follow ng

am no acid sequence Xé$pSerGlasevl.ecDtpvabhEheabpLysSerSerAlalle

Tyr Al a& uH sLysSer H sArgd yd uTyr Ser Val Cys 15 - _ . _

AspSer G uSer LeuTr pVahsik yehrgebed Sefnal BhrvalleuGlyGlullelys

ThrGlyAsnSerProValLysGlnTyrPheTyrGluThrarg
40 CysLysGluAléArgProValLysAsnGlyCysArgGlyIle
AspAspLysHisTrpAsnSerGlnCysLysThrSerGlnThr

TeralAtgAlaLeuThrSerGluAshAénLysLedValGly
45 ) ' .o .

TrpArgTrleeArgIleAspThrSerC&sValesAléLeu
SerArgLysIleGlyArg o (I1)

50 .
which comprises cultivating a fransformant trangfoymed by a. vector including a DNA coding for the
polypeptide in a culture medium; :
accurnulating the polypeptide; and
collecting the polypseptide.
65
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Aspl | éAr g& yHi sd nVal Thr val Leud yd ul | eLys —
Thr @ yAsnSer ProVal Lys@ nTyr PheTyr G uThr Al

O/SLy4G U eGP oVl Ly GO/ semgompans \\ll\ll\\\ll\\lll\\\\|\|\\\ll\

AspAspLysHI sTr pAsnSer G nCysLysThr Serd nThr 25

Tyr Val Ar eu uAsnAsnLysLeuVaI dy
Tr pAr gTrg,IA\II T'? ‘b‘%ﬁg@#& URgPtetes BPalLeu SerArgLysI | ed yArg

1) 30 tlde accordln claim1, which has the follow n
gm I)’l 0 aCI% d A_ ﬁfﬂée%% C%BIFF clnj; pglgpeptlde ()] %\cludmg the followmg amino acid sequence (W) in a moleculeg
Tyr Al a3 uHi sLysSer H sArgQ yd uTyr Ser Val Cys _

AspSer d uSer LeuTr pVal Thr AspLysSer Ser Al al | e :
Aspl |l eArgdylisd nmlaﬁluﬂﬂﬂ.yﬁisetﬂdbmgﬁly(;lul'yrSerVales

B L L MR e enrsnrs i

AspAspiysHi sTr pAsn3 18 @Wﬁﬂ'hrvalLeuGlyGluIleLys

Tyr Val Ar gAl aLeuThr mﬁ_%

Tr pAr gTrpll eArgll e Vaféﬁﬂ%?fg%ﬁnggrggre KF uﬁ eér fAr gThr
(11') 755 3. A DNA 9 @BPF&X%FP@N@D{MW& ol | owi ng

am no acid sequencprﬁﬁWﬁetﬁﬁh@@y&i‘hrSer@lnm

Tyr Al &3 uHi sLysSer
AspSer d uSer LeuTr p@g Ip%gﬁe{ér@# %iug‘snAB“LYBLe“ValGlY

eAr g@ yH sG n'\EAPATGRID: L@Agp‘yl;rSerCysValesAlaLeu
Thr yAsnSer ProVal Igex@ vy edar brArg 10 - (IX)
CysLygd uAl aAr gPr oVaI LysAsnG yCysArg@ yile

AspAspLys Hi 'g,g sLysThr Ser G nThr
Tyr Val Ar gAI T 't'v %ﬂstﬁﬂﬁi‘gfé’ﬁ\yé'l’s@"yedly 8 vector including a DNA codmg for the
Tr pAr gTr pl I VaI CysAl aLeu Ser ArgLyslled yArg

a

(rr) 20 4. c&‘e&ﬁsg pol&,& ddé g a DNA codi ng for a pol ypeptide (l) including
the fgl |l owing am no acid sequence (Il) in a nolecule thereof: 25

Tyr Al aG 21Hr6d-p588s bicriing @ HsnUiTy { polvosotide (I L
ASp Ser G uSes duauJunVal Tfr’:? AspLys Seﬁreég{ t)i?h%ﬁce% Bolypeptlde {l) has the following amino acid

AsplLeAr gd yH sd nVal Thr Val Leud yd ul | eLys '
A e e e
Asp erGluSer uTrpValThrAspLysSerSerAlaIle
AspIleArgGlyHisGanalThrValLeuGlyGluIleLys
ThrGlyAsnSerProValLysGlnTerheTyrGluThrArg_
_;, CysLysGluAlaArgProValLysAsnGlyCysArgGlyIle
o AspAspLysHisTrpAsnSerGlnCysLysThrSerGlnThr
TeralArgAlaLeuThrSerGlnAsnAsnLysLeuValGly
40 TrpArg‘l‘rleeArgI1eAspThrSerCysValesAlaLeu
SerArgLysIleGlyArgThr - (I17)

35

4 3. A process for producing a DNA coding for a .
polypeptide (I) including the following am
sequence (Il) in a molecule thereof ° | e s

TyrAlaGlqu.sLysSerHisArgGlerlﬁTyrSerVa 1Cys
50

55
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35 AspAspLysHi sTrpAsnSer @ nCysLysThr Ser d nThr

T bargTr ot 1 Aol | enspinr ser oyovar comaioesese ser v o NIV WAL IR I

(11) 45 5. Atransformant transformed by a vector irfcl Gdi hg- DNA*codi ng
for a polypeptide (1) including the follow ng am no acid sequence (Il) in a
mol ecul e thereof: 50 KdpSPrGluSgriewtpVh sTYyskeptisPegsey aXyeSer Val Cys

AspSer d uSer LeuTr pVal
Aspl | eAr gd yH sd nVaI%#W@%éﬂﬁtéﬁﬁrvalLeuGlYGluIleLYs
Thr G yAsnSer Pr oVal Lys@mYMM¥E%WW§G1nTYrPhETYrGl\lThrArg

CysLysd uAl aAr gPr 0Va|%r3§s§i§ §1éf WAﬁLﬂzQAsnGlycysArgGlyne

AspAspLysHi sTr pAsnSer er dn
Tyr Val Ar gAl aLeuThr Ser’§ ’S}G&%CYSLYSThrSerGlnThr

Tr pAr gTr pl | eAr gl | eAs fifhrvGel Aygd/ba Ry sPh pberc BehdnBenGy s G VALGLYy

to claims. 7 SaccranamenRtitvTrleRmihecdrosqualCitatdngh 075056) "

according to claimb5. SMLEMIWQ coli BL21(DE3)/pLysGIIPENGFT102
(FERM BP-2529) according to claim5. 9. L-H14-1 (FERM BP-2754) according to
claim5. 10. whkhﬁbf@é‘s%%ﬁm;ﬁrﬁés IEUIaHMIWA&roﬂQJoMM&d U@robidngicamisl udi ng the
fol |l owirng ami no acid sequence (lI1) in a nolecule 30  thereof:
Tyr Al ad uli SA_ylS&s fdr pradigpBg\aGlectdiyindigtingal YA coding for a polypeptide (1} including the following
Ser G uSerdmingfacid Veduditoe Alp) jrl aymSenuBatiofdota| | € 35 _
As eArgd yH sd nVval Thr Val Leud@ yQ ul | eLys
Thr @ yAsnSer ProVval Ly éhz‘db
OysLys@ uAl aAr gPr oVa??f?y}%m% bt lyGlulyrServalCys
AspAspLysHi sTr pAs nSe gl@};ﬁlﬁ,lfThrAspLysSerSerAlaIle

Pr Xal $r glA: akeulTlhr igmapmmwwﬁmfmﬁmm&?mfcﬂméufws

r pArgTr eAr e a e r f

(1 IO) %9 &h. ch gorrprl %&@Mﬁ%‘&aﬁ P%a%f:al[ aﬁlﬁmgﬁ ("ﬁ]s %‘?’?&9 by a vector
including a DNA codi @ysiLysGlvh adngromVallyshsnGlyCysRecg@y Lbe

accunul ating the pol W@ﬁ%sﬂ%fﬂéx%fdﬁé{&ﬂ%ﬁ%dﬂﬁrm

o Tera1ArgA1aLeuThrSerGluAsnAsnLysLeuVa1G1y
30 TrpArgTrplleArgl leAssp 'hrSerCysValesAlaLeu
SerArgLysIleGlyArg (IX)
which process comprises inserting a DNA produced according to clalm 3 downstream from a promotor
85 into a vector.
\"“ 6. A process for producing a transformant transformed by é \)ectdr including DNA coding for a polypep-
tide (1) including the following amino acid sequence (l) in a molecule thereof:
40

TyrAlaGlunlsLysSerH;sArgGlyGluTyrSerVa]Cys
AspSerGluSerLeuTrpValThrAspLysSerSerAlaIle
AspIleArgGlyHlsGanalThrValLeuGlyGluIleLys
ThrGlyAsnSerProVa1LysulnTerheTyrGluThrArg
CysLysGluAlaArgProVa1LysAsnGlyCysArgGlyI1e
AspAspLystsTrpAsnSerGlnCysLysThrSerGlnThr
50 Tera1ArgAlaLeuThrSérGluAshAsnLysLeuValGly

TrpArngplleArgI1eA§pghrSe;stValesAlaLeu

45

% SerArgLysIleGlyArg (11)

which process comprises transforming a host cell with the vector produced according to claim 4.
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55 23° Ctainms for the follow ng Contracting State: rocess for

produci ng a pol ypeptide (I) including the follow ng jwﬂﬂﬂ lﬁl Mll ,‘3/ .
(I'l) in a nolecule thereof: 5 Tyrlma@hw’rtzsdwsser Hi sA l H’ﬂl S
AspSer d uSer LeuTr pVal Thr AspLysSer SerAlalle 10

Aspl | eAr H s@ nVaI Thrval Leu@yd ulleLys. -

Thrdy ASﬁ'Sé{%O Q;\EEIF PPhéWP@ l}f]EhprAqugbd transformant is Eschenchla coli BL21 (DE3)-
CyaLysd uAl™® #8-yCysArgd yl | e '

Th dnThr 15 =~
' ?;POZFL?!EZ:AS TrPAn S%f %‘L 3 m_érglgéfmpéqd@:%y transformant is Saccharomyces cerevisias TB39
Tr pAr gTr pl I ysVal CysAl.aLeu Ser ArgLysl| ed yArg-

1) 20 [ [ant tr fornmed by a vector
I(nCI) udi ngh a’f O%ggédﬁ?ﬁ? tg- Eia g%%rpg 6%p|fro J ang‘orgﬁptt 'ﬁ%@éﬂ%ﬁafﬁ‘f BX21 (DE3)-
accumul ating the pol ypeptide; and coIIecflng t he pol ypeptide. 25 2. The
process cOsrstestOackdidifg B ichimls Ws?er rﬁhé‘prk&]ﬁeopﬁa%*&ﬁ\%ﬂ sDLQl%PF(QEAIQ%P-(z17§4).haS the
foll owi ng ami no acid sequence (

~ Tyr Al aG pateshnspiienei sArgd yGa uTyr Ser Val Cys

AspSer G Bentirepilichd/fiir Tdigehap VyadgéstateN : T BE, cH, DE, DK, FR, GB; GR, IT, LI, LU, NL, SE

Aspl | eArgd yHi sd nVal Thr Val Leud yd ul | eLys’

Thr A yeAShSEecPpaptith(Nl ges @ gvbyr dafnerW(ﬂdﬁhlu'ﬁi@ﬁd)g’egdﬁﬁmnosauresequenz (1) beinhaltet:

CysLys@@ uAl aAr gProVal LysAsnGI yCysArgd ylle

AsRAspLysH sTr pAsn S8y Yoyl <313 igli}ngl GluTyrSerVales
Tyrvel Ar gAl aLeuThr

er nLysLeuVal GI
Tr pAr gTr pi | eAr gl | e%ﬁ%ﬁ’%@p "W%I]L @Wﬁ%@‘-’r?’é@@ﬂ%ﬁr
(11")¥45 3 A procedsgIireArg@iiyt ies I \RATIeSH N ueT yCL wrl apgpt | de (1)

I th f:
Tyr Al ad UH Qﬁyfs%'e'm. X a@%’%‘éﬁ‘g %’f%%ﬁ%%&% 356 752 B1

AspSer G uSer LeuTr p\¥&d | I¥sAsnGlyCysArgGlyIle
25 AspAspLysH:LsTrpAsnSerGlr_-;.CysLysThrSerGlnThr
TyrValArgal aLeuThrSerGluAsnAsnLYsLeuValGly

Y TrpArgTrpIleArgIleAspThrSerCysValCysAlaLeu

%0 SerArgLysIleGlyArg R Lt (II)

2. Das Polypeptid gem#B Anspruch 1, das die folgende Aminosguresequenz (II') aufweist:

% TyrAlaGluHisLysSerHisArgGlyGluTyrSerValCys
M AspSerGluSerLeuTrpVa1ThrAspLys'SerSerA1aI le
Aspl leArgGlyHisGanalThrValLéuGlyGluIleLys

© ThrGlyAsnSerProValLysGlnTerheTyrGluThrArg

CysLysGluAl aArgProValLys.AsnGlyCysArgGlyI le
- AspAspLysHisTrpAsnSer@lnCysLysThrSerGlnThr
TyrValArgAlaLeuThrSerGluAsnAsnLysLeuValGly
TrpArgTrpIleArgIleAspThrSerCysValCysAlaLeu
SerArgLysIleGlyArgThr L e (I1")

50

3. DNA, die fiir ein Polypeptid (I) codiert, das in einem semer MolekUle die folgende Aminosduresequenz
{l) beinhaltet:

56
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Aspl I:eArg@ yHi sd nVal Thr Val Leud yd ul | eLys

oystysauA aav gproval ysena yoysmmastadrmer | IOV
AspAspLysHi sTrpAsnSer d nCysLysThr Ser@ nT *+ ¢ L m s =
Tyr Val Ar gAl aLeuThr Ser d uAsnAsnLysLeuVal GI y 10

(11" Whi ch process chrERTeeRnR el PtvERFT Rk e
(1) -produci ng cel | s.AdpSerGYuPexricasBrh Gal ThohisplygSarsechballacl udi ng a DNA

coding for a pol ypepl%]éﬁﬁéﬂ%%fﬂli‘é’é%éfﬁﬁ\%iﬂ%@ﬂyﬁﬂf?eﬂ&gd sequence

(11) irf a nolecul e
Tyr Al a@ uHi sLysSer H Bre@lyhensaypsafatlyy@lnTyrPheTyrGluThrArg

AspSer G uSer LeuTr pVagh ﬂ;@é@mﬁfﬂ. fé@éiﬁ sAsnGlyCysArgGlylle
‘Aspl | eArgd yH sd nVal Thr'Val Leud ’?ﬁ Y yCysArgGly

Il e
Thr G yAsnSer Pr oVal LyARPASBE RSP #@WSTJYSThrSerGlnThr
CysLysd uAl aAr gPr oVatyy w4 EREg ALY BAITHY 9éT@LuAsndenLysleuValGly

AspAspLysHi sTr pAsnS Lys.T -

Tyr Val Ar gAl aLeuThr Sg%%%ﬁ%ﬁ%}é%ﬁ%@@ghﬁe;CysValC’ysAl abeu

Tr pAr gTr pl | eAr gl | eAspahASELYyE eGLyArg aleu Ser ArglLysl| ed yAr ¢II)

(I'l) whs ch process conprises inserting a DNA produced according to claim3

downstream from a pronotor 36 into a vector. 5. A process for producing a

transformant transfornmed by a vector including DNA coding for a pol ypep-
ge/(l ) #nolektoki, dgr DNAeerttdilt,| dianin gin &nlyweptih(t)i cddiert Gaein e | sbiperi Mplakﬂlﬁuieédgdnee

t her eof : 40 AmynosidueeShquei(liNeBRalttt sAr gd yAd uTyr Ser Val Cys

AspSer @ uSer LeuTr pVal Thr AspLysSer SerAl alle -

Aspl | eArgd yHi s@ nVWMW%Sﬂﬂ@L%MQGlyGluTYrSerValCYS

Thr @ yAsnSer ProVal Lyife% g%%ﬁﬂg‘fﬂ'ﬂxrAspLysSerSerAlaIle

CysLysd uAl aAr gProVa ysAsn CysAr d el 1v@lullel:

ASpASpL%ISHI sTr pAsnSHER %f%/lbfﬁ%é%@‘fvﬂam BfplleuGlyGlullelys

$eraI$ gf:akeurrrSanﬁhu@aa%sﬁn&ﬂdna&ﬂ ¥3QlnTy rPheTyrGl?ThrAr%\

rpArgTrpl | eArgll eA r S rg

(I'l) which process c rﬁ@l‘ %@ﬁ%@%ﬁ%@%ﬁ%ﬁﬁ#ﬁ%%% vect or
prodtced accordi ng mpﬂ@wwlmpAsmmmmmr&r@lmbEess accordi ng

to claiggn 5 wherein t A BL21

(DE3) - /pENGFT102 ( IS Aégpr ocesésrﬁ?icco | ng to al m 5 wherein
t he produced transf6’?#&%&51'1"&3:@eﬁiﬁz‘fﬁéﬂir

-/ pANT341T ( FERM BP-@&530qL II%GI}%@S accor d| ng to cI ai m 5(M|pr ein the .
produced transformant is gEscherl chia coli BL21 (DE3)- /pENGFT102 ( FERM

BP- 2529) .
et 5. Transformant, der durch einen Vektor transformiert wird; der DNA enthilt, die fiir ein Polypeptid (1)
codiert, das in einem seiner Molekiile die folgende Aminoséuresequenz (I} beinhaltet:
40 TyrAlaGluHisLysSerHisgArgGlyGluTyrServValCys

AspSerGluSerLeuTrpValThrAspLYsSerSerAlaIle
AspIleArgGlyHiSGanalThrValLeuGlyGluIleLys
45 ThrGlYAsnSerProValLysGlnTYrPhéTyrGluThrArg
CysLysGluAlaArgProValiysAsnGlyCysargGlyIle
AspAsplLysHisTrpAsnSerGlnCysLysThrSerGlnThr
TeralArgAlaLeuThrSerGluAsnAsnLysLeuvalGly
TrpArgTrpIleArgI1eAspThrSerCysValesAlaLeu
SerArgLysIleGlyArg v L A(1I)

50

85 _ .
6. Escherichia coli BL21 (DE3)/pENGFT102 (FERM BP-2420) gemé8 Anspruch 5.

7. Saccharomyces cerevisiae TB39 -/pANT341T (FERM BP-2530) gemiB Anspruch 5.
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10 9! A process according to claim5 wherein the produced transformant is

L-H14-1 ( FERM BP-2754). PatentansprUche Patent ansprmhﬁlnmﬂlllﬂmﬁmuu
Vertragsstaaten: AT, BE, CH, DE, gWKo3bsysa@1 CGR 1T, L 1.

Pol ypeptid (1), das in einem seiner-MlekU e die fol genfio Am Lnoé"aursesequenz
(1'1) beinhaltet: TyrA ad uHi sLysSer H sArgd. yd uTyr Ser Val Cys
AspSer G GSJ%@JW%%IBWHRE?)/E%%@‘Q?eﬁFW'aIBP@oz_ﬂbgemaB Anspruch 5. © -

Aspl | eAr G yH| sd nVal Thr Val Leud yd ul | eLys
Thrd yAs Selr P4 %Fﬁ'ﬁ’?&%ﬁ‘}/?%'ﬁ??%cm’hr Ar g i

L Pr oV A S |
AS; Ag; iC_]yLsfﬁl a@ 5 ro g?rg/ @@é‘% éseg{é(%@) r?"m'f‘ emem seiner Molekiile die folgende Aminosiure-
Tyr Val ArgAl a eu uAsnAsnLygLeuVaI Ay.

Tr pArgTrpl | eArgll e?%g_&ﬁr Ser CysVal aLeu. Ser ArgLysl | ed yArg
(11) 30 2. Das Pol 1&;&&& %ﬁﬂ&@#rw%mersrem‘\@dm
Am nosgur esequenz AbPBeatlwSeseud®p ValThrAspLysSerSerAlaIle

S o BB S A N varsevonsarunanye

Aspl | eArgd yHi s@ lnWhrq;ﬂtheurBlrpMaﬂHYGG}ISI'WQ'PheTyreluThrArg
Thr d yAsnSer Pr oVa
CysLysdd uAl aAr gProVal Lys%ﬁgﬁigékgogﬂpﬁgsmﬂYCYSMQGlyIle
As pAspLysHi sTr pAsn EP@H@%E} ﬁPBéF@eWRnCYSLYSThrSerGlnThr
T \j\@ﬁr gIA: a/l&guTlhlr@st:ﬁhﬂlAgQAS.aL)é&:I‘ﬁ!ifg%\lk@'lﬁAerlAsRLysLthac'!; X h
rp rpll eAxrg e val OysAl alLeu Ser yS rgThr
T ngif 3%35%&94 hESQEFNSNgﬂWéﬂt ,agpe(q ) codiert, das

in ei A&m sei ner MoSekArfbydildetdygegde Am nosdur esequenz (l{lpr)bei nhal tet:
55 26 EP 0 386 752 Bl Tyr Al ad uHi sLysSer Hi sArgd yd uTyrSerVaI Cys

AspSer G uSer LeuTr RYa hr AsplL er SerAIVa
Aspl | eAr gG X SSS ? e{ygl néﬁ der fir das Polypeptid codierende DNA enthilt,
Thr G tr eri. )7 Eg\ lf,rr& %um das Anreichern des Polypeptids sowie die

Q/sLysGI uAI aArg nGI yCysArgd yl | e‘

AspAS pLYpdtbritdr Thr
Tyryal ArgAl a Lﬁ?%ﬁ%@? @%ﬁﬁ%ﬁ%ﬁ%&a

Tr AT gTr il Iverihgsh GARRINGRgGY B ] aéserl .
(11) &b 4. sedder&t(llzyl’bamﬁkkét n?)NA en%@gﬁa 64dr e e'ﬁ%\r%%a%’g?éﬁﬁé%ﬁ Amino éi'é'F’t

das in einem seiner Mleklle die foIgenHe Am nosaur esequenz (II)
bei nhal tet: 20 TyrAlaGluHisLysSerHisArgGlyGluTyrSerValCys
AspSerGluSerLeuTrpValThrAspLysSerSerAlaIle
o AsleeArgGlyHlsGanalThrvalLeuGlyGluIleLys
Nt ThrGlyAsnSerProValLysGlnTerheTyrGluThrArg
CysLysGluAlaArgProValLysAsnGlyCysArgGlyIle
40 _ AspAspLysHisTrpAsnSerGlnCysLysThrSerGlnThr
TyrValArgAlaLeuThrSerGluAsnAsnlysLeuValGly
TrpArgTrpIleArgIleAspThrSerCysValCysAlaLeu
SerArgLysIleGlyArg : : (1),

umfassend das Kultivieren eines durch einen Vektor der fiir .da's 'Polypeptrd codierende DNA enthilt,
transformierten Transformanten in einem Kulturmedium, das Anreichern des Polypeptids sowie die
Gewinnung des Polypeptids.

50

2. Verfahren gem3B Anspruch 1, wober das erzeugte Polypeptid (1) die folgende Aminosduresequenz (II")

hat: .
v

55
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e ——

Tyr Al:ad ul.i sLysSer Hi sArgd yd uTyr Ser Val Cys
AspSer d uSer LeuTr pVal Thr AspLysSer SerAl a | e o ' “\“\
Aspl | eArgd yH sd nVal Thr Val LeuG y@pu fesigae 85 “!‘\“l\“‘““‘l\““s‘ *
Thr d yAsnSer ProVal LysA@ nTyr PheTyr d uThr Arg

CysLysd uAl aAr gProVal LysAsnd yCysArgd yl | e
ASpASpLySH'STrDASn5@?£ﬁﬂ5&§hﬂiEhYEBéEHmEhrgemyGluTyrSerVales

Tyr Val Ar gAl aLeuThr Ser

T?/LA?gT:gI | 2Aregl | reAéﬁ?’ﬁ?éé?@éEVéF@E&?% r%e?k?’ﬁfer?fa’e’ g rlge

(I'1) 35 5. Tr ansforI-rapl[1eﬂegGﬂinmhGénﬁehThEHabLevG wSRULAREYE wird, der DNA
enthalt’ die fir ei ﬁ‘h?@héﬂgﬁgé i,aggggﬁifﬁrgggﬁewr@laq‘wer Mol eki | e

di e fol gende Am nosgureséquenz
Tyr Al ad uHi sLysSer I—FS'AL@@}@& rvXp@gsAsnGlyCysArgclyIle

AspSer G uSer LeuTr pVak héiﬁ BH&S@ AéﬁBékt&nCysLysThrSerGlnThr

Thr Gy AbnSer Pr oval LJEEVATRF PRLRYFIITRERY juABnAsnysLeuValaly

CysLys@ uAl aAr gPr oVEirphygfspElelygiilgBspTheSerCysValCysAlaLeu

Tyrval A gAl aLeuThr SeFCPORLRREALOATARAT G y 1z)

TrpArgus pl | eArgl |l eAspThr Ser Q/sVaI CysAl aLeu Ser ArgLysl'l ed yArg

(I'l') 55 6. Escherichia coli BL21 (DE3)/pENG-T102 (FERM BP-2420) gendf3
Anspruch 8. VerfatBacoh sesweijuog sinercddNA, idisi fdresinTBaeptid ARt Yas(iF ERAm BPDGZES‘MP}‘"'G
gemAS Anspr dihfolgendg AminosiERs@ugedll) peighalit: 8 Escheri chia coil BL21
(DE3) / pENGFT102 (FERM BP-2529) gemaB Anspruch 5. 9. L-Hl4-1 (FERM BP-2754)

gemaB Apspruch 5. 5 Ilﬁﬁ&h@%@i&@%ﬁmbﬂ hefcalylcORg yRisees ali@w(egtll) ds (1),
as in einemsei ner ekl).e di - z

beinhal tet: TyrAl acPEPPEEFIES %@5%?4@’5%?%@% a?éf%ﬂ

AspSer @ uSer LeuTr pVaspilaarg@ geiisalivalldrValleuGlyGlulleLys

Aspl | eAr gd yH sG nval
Thr d yA&nSer ProVval Lyglg&% k}h@é?yr gV‘é-}hILSJR\ﬁnTerheTyreluThrArg

CysLysd uAl aAr gPr 0nggﬁlgh}g}gg?gg@lﬂyel\sn@lyCysArgGlyIle

AspAspLysH sTr pAsnSg %%@’dﬁ sgs@I@ln sLysThrSerGlnThr
Tyr ¥l Ar gAl aLeuThr Ser gA 1?% VaI Cyely

Tr pAr gTpl | eAr gl | e ASEFN? «%‘%mgnl)yﬂﬁuvalGlY
Ser ArgLysl | ed yArg TrpArgTrpIleArgIleAspThrSerCysValCysAlaLeu(II)

~unfassend das Kul tiyi ei nen Vektor, der .-fO Pol ypepti d
codi erende DNA ent h\‘glg ?5&%1’? Gﬂﬁ%@[&en Tr ansf or rranten in elﬁﬁ%
Kul t ur medi um das Anrei chern des Pol ypepti ds sowi'e die 25 - Gewi nnung des

Pol ypepti ds. wdbei das Verfabion Ue lirgliefigg veromBiéhakisi7eear dig B@EPQIP"@!A‘D erzqugen] umiglly f ahr en

Herstel l ung eines Polypeptids (1), das in einemseiner MlekUe die
f Oﬁgende Ani Yevfarent eur Herstellung eines Vektors, der DNA enthdlt, die fiir ein Polypeptid (l) codiert, das in

einem seiner Molekille die folgende Aminosiuresequsnz (II) beinhaitet:

40 TyrAlaGluHisLysSerHisArgGlyGluTyrSexValCys
AspSerGluSerLeuTrpValThrAspLysSerSerAlaIle
AspI1eArgGlyHlsGlnValThrValLeuGlyGluIleLys

45 ThrGlyAsnSerProValLysGlnTerheTyrGluThrArg
CysLysGluAlaArgProValLysAsnGlyCysArgGlyIle
AspAspLysHlsTrpAsnSerGLnCysLysThrSerGlnThr
TeralArgAlaLeuThrSerGluAsnAsnLysLeuValGly
TrpArgTrpIleArgIleAspThrSerCysValCysAlaLeu
SerArgLysIleGlyArg . "lh_' ' (1I),

50

85 wobei das Verfahren das Emsetzen einer gemés Anspruch 3 erzeugten 'DNA stromabwérts eines
Promotors in einen Vektor umfaBt.
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-
30 ¢ sequenz (11) beinhaltet:

Tyr Al ad uHi sLysSer Hi sArgd yd uTyr Ser Val Cys .
AspSer @ uSer LeuTr pVal Thr AspLysSeEB@rassab 6138 - ““\“n“‘““‘l\“‘\!“\!“
Aspl | eAr gd yHi s@ nVaI Thr Val Leud ycQ ul | eLys . = ¢t .
Thr @ yAsnSer Pr oVa LysA nTyr PheTyrGI uThr Arg '

CysLy ekl Ap/gygp prz Tt |§I)%ﬂ@ ?ﬂq gurgmemen Vektor transformiert wird, der DNA
AspAspLy s Hethg! ﬂgﬁﬂ_geﬁ‘l q{@gﬂg cqqlﬁrg BN P EM Seiner - MolekUle die folgende Aminos#urese-
Tyr Val Ar gAPSPe RTS8 uAsnAsnLysLeuval G y.

Tr pArgTrpl | eAr gl | eAspThr Ser Cysval CysAl aLeu Ser ArgLysl | ed@ yArg

(117, ‘untassend daspyhihyi@iesr fbé&énﬁ&)&f fg@fawyﬁéé%?le% fur das

Pol ypepti d codi eren DNA ent transfo rten  Transforfranten i n ei nem
Kul t ur medi di m das WP%?Eﬁ%ﬁlﬁeHE%“'F’BP\}%%’E?FB%P%ﬁﬁF@rae@A@Mﬁnung des

Pol ypeptids. 50 2. Verfahren genbB Anspruch 1, wobei das erzeugte :
Pol ypgptid (1) die fol gende Am nosguresequenz (W') hat: 55 28 EP 0 386

752 Bl TyrAl ad uHi sLysSer Hi e rSerVa :
AspSer G uSer LeuTr ﬁ\ﬁﬁ/ %ﬁ’gﬁ%ﬁ?" Lha’i(}l1 vallLeu fYGluneLYs
Aspl | eAr gd yH sG miatGlyAtderiftgVallystlsTyrPheTyrGluThrArg

O/sLy8G uAl an orr ST YRR manccysappotymie
sTr pAsnSexi 3l nCys WﬂmaxﬁmAqmerGlnCysLysThrSerGlnThr
Ty Val Ar gAl aLeWhrﬁfﬁWﬁ@éﬁﬂsmSm sLeuValGly

'gTrpll eArglle pThrSer sVal Al alLeu_ Ser Ar slled Ar gThr
(II ) 15 a Verfahrg® %?JH %?i f-l'ﬁuPoI ypeptid (1)

I
codi eft, das i n elsmmmlmm&e d| e foI gende Am nosayresequenz (I1)
bei nhal tet : TyrAl a@ uHi sLysSer H sAr gGI yd uTyr Ser Val Cys
g Blsle;g\;r ;Serg ﬁ@ﬁ‘h‘% IBlefosl'rég{?%glhél Evgllezfgt dem gemaB Anspruch 4 .erzeugten Vektor
Thr @ y, nSer roVaI LysQ nTyr PheTyr G uThr Arg S

Q’SLySGdJAl»/%HgE r&}@b %ﬁﬁ&q’y W rothe}ﬁla e Transfonmant Escherichia coli BL21 (DE3)-
AspAspLysf e gﬁﬁ (25 rSerdn

TyrVal Ar gAI aLeuThr d uAsn nLysLeuVaI Ay 30 i

Tr pAF OTr! Marnish | RSP Bnsoieh G hadi Qb A8l TSRNNEH YsbdnaGhyedS Gorovisias TES
(11),335 -oNmsi1TdRERWBPES0f et di e | solierung von nRNA aus Zellen, die

Pol ypeptid (1) erzeugen, urntaBt. 4. Verfahren zur Herstellung el nes

Vekt or s, 8. duesifabie\ gomish ~Arispruchi 8, ivolsei &len eaed.quoemwsfdm@ht) Esebatichls tcoli AS1 I(DE3)-
/PENGFT102 (FERM BP-2529) ist.

35 9. Verfahren gem#B Anspruch 5, wobsi der erzeugte Transformant L-H1' 4-1 (FERM BP-2754) ist.

\

40
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ei nem'sei ner Ml ek Ie die fol gende Am nosdur esequem
REper G VST Vel T hepys o Semi o mmmmmm
Aspl | eArgd yHi sd nVal Thr Val Leud yd ul | eLys 45

Thr G yAsnSer Pr gVal I@%SG nTyr PheTyr G uThr Ar g

| 1] ysAsnd Aragd vl |
?%mwﬁﬁﬁfqye

COysLysd uA'gAy o
AspAspLys patanteysiiyants : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU,
TyrVal Arg uThr Ser@ uAsnAsnLysLeuVaI dy 50

I hr Ser S | e
(1) Jea"t e’érs'g'* P38 FaleeSi A a OB daitne Pt e o s

erzeugten DNA stromabwirts eines Promotors in el nen Vektor unfaBt. 6.
Ver fahren zur Her stelﬁmﬂlnﬁslsm?g@épgpgg}g@lydgg li-l‘s%f}v@ Vekt or
transformert wird, der DNA enth~ilt, die fO ein Polypepti Il‘(?{g) codiert,
das in gi nem sei ner MslpﬂdﬂGiﬁaﬁ@&’g@@d@lMAQEEYESEQSeQU\Q@:l@ 1)
beinhaltet: 5 Tyr Al ad uHi sLysSer Hi sArgd yd uTyr Ser Val Cys

AspSer G uSer LeuTr pVaRSpIAepingly s GloVAETRPValLleuGlyGlulleLys

Aspl | eArgd yH sd nVal Thr Val Leud yd ul | eLys

Thr @ yAsnSer Pr oVal LyWMWNNWs]GlnTerheTyrGlu‘l‘hrArg
CysLys@suAl aAr gProVal LysAsnd yCysArgd yl | e-

AspAspLysHi sTr pAsnSefEsh@salpilargrg R oMt LysAsnGlyCysArgGlyIle

TyrVal Ar gAl aLeuThr Ser d uAsnAsnLysLeuVal Gy

Tr pMTr pl | eAr gl | eAsPSPRSPLESHIATT RN NS NG OCYsLysThr SerGlnThr

SerArg%/)sIIeG yArg (1), wobei
das VerPahren das TrEH§VGF-N8M#1@%ISWIF@%QM!lbsl’ﬂai'sﬂe\ﬁfgéﬁ&s Anspruch 4

er zeugt en Vekt or um‘$ 25 6. Verfahren ‘gllmaB Anspruch 5, wobei der
erzeugt e Transf or mant *PAZATEPAdeATSH e ApEhr SergySYabaKsAl abegreRy

BP-2420) ist. 7. Verfahrten ruch 5, wobel der erzeu '
Tr ansf o mant Sacchar% 55’:‘85&2‘9('@1@@‘91'839 30 - ---/pAI\I'I'34'1’f%EI*ERM BP- 2530)
ist. 8. Verfahren genBB Anspruch 5, wobei der erzeugte Transfor mant
Escherichia. coli BL21 (DE3)- /pENG-T102 (FERM BP-2529) ist. 35 9.

Ver f ahr en 2ge S Béritteh r f : 4.1 (FERM
BP- 2754) 20 CrBapias Rirkil 8 e rORRRLISHEN ouPl RSUGbR0 HaBHS Mﬂg@%vahtewﬂ)

30
TyrAlaGluBisLysSerai sArgGlyGluTyrSerVales

AspSerGluserLeuTrpValTbrAspLysSerSerAlaIle

35 AsleeArgGlyHisGanalThrValLeuGlyGluIleLys

St ThrGlyAsnSerProValLysGlnTerheTyrGluThrArg
m CysLysGluAlaArgPtoValLysAsnGlyCysArgGlyI1e
AspAspLystsTrpAsnSerGlnCysLysThrSerGlnThr
TeralArgAlaLeuThrSerGluAsnAsnLysLeuValGly

45 TrpArgTrleeArgIleAspThrSerCysValesAlaLeu

SerArgLysIleGlyArgThx ' (II )

60

3. Séquence d’ADN codant. pour un polypeptlde (l) comportant dans sa molécule, la séquence d'acide
aminés suivante (1) : :

1oy
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EP 0 386 752 Bl Revendicatlons Revendicatlons pour |es Etats contractants

ISD(I;: ;Sgt)tsl déT( I ?Ecorcr:gor'lt:)gnt DKdarljsR smGEmsgmlmTa, :_:':1 qullmm,mﬂﬂmm”mu\ n65
suivante (I1): TyrA ad uHi sLysSer H sArgd yd uTyr Ser. vaI cy$§ 18

AspSer d uSer LeuTr pval Thr AspLysSer Ser Al al | e

Aspl | eArgd yH sd n\/aj'i'hl.h(eﬂ.bﬂmGlLy@lSteld!ﬁlsy&TgGlyGluTyrSerVales
Thr @ yAsnSer ProVal Lysd@ nTyr.PheTyr d uThr Arg 15. .

CysLysG uAl aAr gPr o\B$p§ershasecienTyOVplTarAsplysSerSerAlalle

AspAsp;.ysHl sTr pAsnSer G n%sL sThr.Serd nThr 20
Tyr Val Ar gAl aLeuThr Se$RF L AYiideGloyadThrvalLeuGlyGlulleLys

TrpArgTrpl | eArgll eAspThr Ser CysVal CysAl aLeu Ser ArgLysl | ed yArg
(11) 25 2. Pol ypept? ikﬁﬁ?%ﬁﬁpé élﬁgﬁﬁﬂ&TUé?hﬁﬂTG}mberkégquuence

d' aci des am nes sui

Tyr Al ag ul i sLysSert#%%’%ég@%;TQFS@F?%(Péf?gﬁAsnG;YcYSArgGll’Ile
T T. L Al al 5 .
%:leﬁsgéygsl"%a*%@éﬁéaé‘% PedrgintyeLysthrserclntnr
Cys Ly>s/GI UAl aAr gPt O'{,’?ﬁ,ﬁ%ﬁ@;gég}‘égggfﬁguﬁanAsnLySLeuValGly
o eSS e N NGB e rcysvascysaLaten
Tr gAr gTr pl | eAr gl | eAsd; Al aLeu Ser ArgLysl 1 ed Thx
F\)/ ﬁ%gﬁé&&ﬂg A ng

(Il 50 3. Seéquence codant™ po un pol ypeptide (I) co ortant, dans
sa nol 6cule, la quuence d' aci de am nes SUI vante (Il): 55 31

Tyr Al 848 HHl\,S sSer Hi sAr duT rser val Cy

AspSer G uSe lq %% l)gs P'A‘F°a?f!‘ Epog un- polypeptude (I} gui comporte dans sa
Aspl | eAr gGVHCERy R R7arerRt AT ﬂ’@"?ﬁd VR

Thr G yAsnSer Pr oVal rd uThr Arg

Acyss 'I&?S/%I(_El uﬁl\! aér gi; obﬁ %?Aéﬁe% &%@%ﬂﬁ%gGIYGluTyrServales
PASpPLYSH S It pASn . !

Tyr Val Ar gAl aLeuThr ? %g%ikéﬁgﬂgﬁgfpfaé%’rf@pLysSerSerAlaIle

g_lr IpMTr plleArgll eAﬁggﬁiecﬁi-%iyﬁli%%lﬁll%r%%l%e%a éluCiJYeL?s

30 ThrGlyAsnSerProValLysGlnuerheTyrGluThrArg
CysLysGluAlaArgProValLysAsnGlyCysArgGlyIle
w AspAspLysHi sTrpAsnSerGlnCysLysThrSerGlnThr

&«* TeralArgAlaLeuThrSerGluAsnAsnLysL-euValGly

TrpArgTrplleArgl J.eAspThrSerCysValesAl aLeu

40 ..

SerArgLysIleGlyArg (I1)

5. Transformant transformé par un vecteur comportant une sequence da ADN codant pour un polypeptide
45 (1) qui comporte, dans sa molécule, la séquence d'acides aminés (1) suivante:

TyrAlaGluHisLys Seraishrgslycl uTyrSerVales

5 AspSerGluSerLeuTrpValThrAspLysSerSerAlaIle
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’_‘___d___d________,
20 4. Vect.eur conportant une sequence d' ADN codant pour un iﬂﬂi‘i
ante

qui conporte, dans sa nol 6cul e, la s6quence d' aci des\\“‘“‘m
Tyr Al ad ufi sLysSer ~i sArgd yd uTyr &ero/s86(Gsg EAS

AspSer @ uSer LeuTr pVal Tr AspLysSer Ser Al al | e .

Aspl | eArgd@ y~i sd nVal Thr Val Leu@ yd ul | eLys 30 - Thrd yAsnSer Pr oVal
Lysd nTyr pheTyr d uTM@gl@sbsiﬂdeWEMﬂW@MHnﬁyl le
AspAspLysHi sTrpAsnSer d ncysLysThr Ser @ nThr

Tyr Val Ar gAl aLeuThr SeThki@rpghdasSey ProViAlL@sE lnTyrPheTyrGluThrarg

Tr pAr gTr plleArglle [é)Thr Ser Cysval CysAl aLeu 40 Ser ArgLysl | e@ yArg
(11) 5.° Transfornan HWM?PQnVbeyeasnsdmmgGhyﬂsequence

d' ADN codant pour u tide 45 1) qui conporte, dans sa nolecule, |a
- s6quence daci des amﬁ%ﬁ%ﬁﬂ? T/ﬁhbéﬂser@1DCYSLYSThrSerGlnThr

Tyr Al ad uHi sLysSer Hi_sAr. r Ser Val Cy

AspSer @ uSer LeuTr pvz}Isy‘F %@é’?%%ﬁY@%SBBSBEYSLeUValGly
Aspl | eArgd yH sd nV €]

Thr G yAsnSer Pr oVal L?/"JséIA i ﬂ%ﬁé[’ﬁhSSerCysValesmaLeu

CysLysd uAl aAr gProVgly ;@' ylle .
-AspAspLysHi sTr pAsnSgr b" éi%‘f@‘?’i? nThr _ (X1)
Tyr Val A& gAl aLeuThr Serd uAsnAsnLysLeuVaI Ay 10

TrpArgTrpll eArgl | eAspThr Ser CysVal CysAl aLeu Ser ArgLysil ed yArg

(1) 6. BS; c lreshetichia colbBy21 m@zpmmqepmm&@@oxqwmeapa tger@icatioohf orne | | a
re\Ag_ndl cation 5. 7. Saccharon%/ces cerevi sl ae TB39-/pANT341T ( FERM BP- 2530)
conforne & [SachuoBYES E%i?"is@ﬂ T§ @6“@341E§5ﬁwﬁp&ﬁ?(a ce't‘ﬂ"r'e Blaxevepdirioy HENGFT102
( FERM BP- 25292 conf or evendi cat i -H 14-1 (FERM BP- 2754)
conf or me %1 [Echpachia cal %'?ft‘ K'%ﬁ‘?)’%ENGfE"’?i'CFR'Vb‘? Efrza)owa'@f"]ﬁraéﬁ@'%{‘t’ R e un

pol ypepti dansg sa npl 6¢cu . 'l'a sdquence d' aci des am.n6s
sui vante I 541433%9&%65 9}}’4)&%9?%\{'5%'%?"95"539?%“ SAr-gd 1 yd uTyrSer Vai Oy 30

xglsle«ra%r gée rPE (éa T{gs g%f@ﬁﬁ% ep?&ﬁ%%& fll:{wg)ortant dans sa molécule, fa séquence d'acides

Thr d yAsnSe nTyr PheTyr d uThr Arg 35 -

CyslLy.sG uAl aAr gProVayg HEYE I Y s
SSzépLysal sTr pAs nsglr‘%l nfcfg%/sThrggggrﬁThﬂrgg 1yGluTyrServalCys

Tyr Val g gAl aLeuThr Sx€pSércIdsetyabey eh@mms L
Tr pArgTrpl |l eArgll eAspThr Ser Cysval CysAl aLeu P YSSerSerAIaIJ.e

AspI1eArgGlyHisGana’l"'hrValLeuGlyGluIleL_ys

ThrGlyAsnSerProvallysGlnTyrPheTyrGluThrArg

35 _
' \“{ Cys_LysGluAla'ArgProValLysAsnGly_cysArgGlyIle
AspAspLysHi sTrpAsnSe rGlnCysLysThrserG_lhThr

40 TyrValArgAlaLeuThrSerGl uAs nAsnLysLeuValGly

TrpArgTrpIleArgIleAspThrSerCysvalCysalaLeu

SerArgLys IleGlyArg - (II)
45 . _ o . .

lequel procédé comprend la culture, dans un milieu de culture, d'un transformant transformé par un
‘vecteur comportant une séquence d’ADN codant pour le polypeptlde I'accumulation du polypeptide et
recueillement du polypeptide.

50 .

Revendications pour I'Etat contractarit sulvant : ES

1. Procédé de préparation d'un polypeptlde () comportant dans sa molecule la séquence d'acides

aminés suivante (H): : doa
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Ser ArgLyslid ed yArg (TT) 45 Tequel
proc6d6 conprend |la cul ture, dans un mlieu de cuIt r mant
transforne par un vecteur conpor ERmi3sgmEzE@dquence mlmtlgl‘mlﬂ:ﬂ "f

pol ypeptide, |'accunul ation du pol ypeptide et recuelterent du pel ypeptid

60 Revendl| catl ons pour |'Etat contractant sulvant: ES 1. Proc6d6 de

préparation d un p Lt s _sa nol ecul e, |a sequence
d' aci des ani nes sui '\L7*anfe ?‘?ﬁiéiyggggﬁisﬁrggléri erVCYs 2 Bl |

Tyr Al ad uHi sLysSer WMW&M@IWpLysSerSerAl&Ile

AspSer d uSer LeuTr p)@
Aspl | Gargd yHi s@n hr%@%ﬁ%iﬁ*rg{&ﬁréalLeuGlYGluIleI’Ys
Thr @ yAsnSer proVal E’?’s!@ m@gmmgnmpheryrelummg

CysLys@ uAl aAr gPr ogisiAFs ST A Y
ASPASPLYS H STr DASNZEL QI IONS béﬁ%g@ %f’“"ml’c?“rgmﬂle

TyVal A gAl aLeuThr mlﬁ@ysLYBThrSerGln'ﬂu:

TrpArgTrpl | eArgl epmwmmm QﬁeWeQ. Gly

(I'l') 15 ce proc6d6e. ns_u i eu_de Culture, de
transformants trans?g % g g ﬁié&&%@ %SL‘EXFW%e sequence
d' ADN codant pour Qﬁ%]rArgaccurml ati.on du pol ypeqtmge et le

recuersl | enent du poI ypeptl de 20 2. Proc6d6 confornme A la revendication 1
dans | equel |e polypeptide (1) pr6par6 possede | a sdquence d' aci des am nes
suj vante (k¢ 'plocédgscomprenant la culturdygdand siGmiliel sib \rulBes; [dp drapsfp@han@| wansfordés varl ©@y's
AspSer Glusgq%qguqqnwg@qnmeﬁgwp@g{#@bmmg pPus le polypeptide, I'accumulation du polypeptide et
Aspl | eAr ngFﬁ“Q'@"l‘POh‘I’"N?FV%H“E%uG yd ul | eLys

Thrd §PAsnSe Val L nTyr P GI uThr ArgI

OysLysQ DAl ‘g" ?[iﬂ A 'quptel eﬂg'ﬁ'??g}fﬂ_y@ﬁ%’??ﬁ’ﬂisﬁ@ela@éﬂ‘f%‘iﬁs :
LysThr Ser AR aWP?/%H LeuThr Ser d UAsnAsnLysLeuVal Gy .
Tr pAr gTrpll eArgll eAspThr Ser Cysval CysAl aLeu SerArgLysI | ed yArgThr

(11"),40 3. Proc6d®ytalaa@nHis ﬁsah:nﬂsw myem T¢réeveadna pour un

DL e (1) oo Bl SRle 3P DA P Rl 2oSENENSG g O am s
(L AspIleArgGlyHisGanalThrValLeuGlyGluIleLys

: ThrGlyAsnSerProValLysGln'.l‘erheTyrGluThrArg

CysLysGluAlaArgProVa1LysAsnGlyCysA.rgGlyIle

AspAspLysHisTrpAsnSerulnCysLysThrSer_GlnThr

TyrValArgAlaLeuThrSerGluAsnisnLysLeuvValGly

% TrpArg‘I‘r’pI1eArgIleAspThrSeerrSValesAlaLeu

et SerArgLysIleGlyArgThr | (II°)

30

40 _ ‘ _ _ _
- 3. Procédé de préparation d'une séquence d'ADN codant pour un polypeptide (I) comportant, dans sa
molécule, la séquence d'acide aminés suivante (i) :

TyrAlaGluHisLysSerHisArgGlyGluTyrServalCys

50
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34 «EP 0O 386 752 Bl AspSer d uSer LeuTr pVal ThrAspLysSerSerAl alle

i yasnser  oval Lysantyr neryt cermmergsr | (THIINIRNIAN
CysLysd uAl aAr gProVal LysAsnd yCysArgd yl : s+ -
AspAspLysHi sTrpAsnSer @ nCysLySThr Ser @ nThr tO :

Tyr ValAr gAlaLeuThr SeUt GuAs nAsnLyslLeuVal

TXpAr gTr pl | eAr gl | eAsHIRP Sﬁ@@m ﬁf@’&%’gﬁéﬂ%ﬂf%ﬁle

(rry 1s | equel pr ocp;dﬁIQemg@l&Hiaeﬁainmmmd\RMnGpanebyae cel lul es
produi sant | e pol ype Cﬁ'ﬂfs ect eur
conpor t &nt une quueﬂé’é.&gykéhs Z}“gzﬁ‘ﬁ‘&p cﬂﬁ‘%ié i‘u P#‘ﬂr i comporte,
dans sa nol 6¢cul e, IaCyeﬁﬂGﬁdelﬂd-ad@Jm Laoshg f

Tyr Al ad ufi sLysSer Hi ﬁ%ﬁ%\t éé’&lnCysLysThrSerGln‘l‘hr
AspSer d uSe2LeuTr pVa ysSer SerAI a

Aspl | eApgd yH sG nValYRVedibrghd) %Jg«:‘]g\r,l\.snAsnLysLeuValGly
Thrd yAS nSer Pr oVAILygL-BhY- TM@I‘hrSerCysValesAlaLeu
CysLysd uAl aAr gPr oVaI LysAsnQG % @)ég % : II
AspAspLysH sTr pAsnSe ;%I Tlhr (XI)

Tyr Val ArgAl aLeuThr Serd uAsnAsnLysLeuVaI Gy TrpArgTrplleArgl

| eAspThe Ser Quaieiairécges’torripesnd SantatiorodiyysARNeEDartfkrdg cellules produisant le polypeptide (I). (11) 35
| equel proced6 conprend |'insertion.d une sequence d' ADN pr6paree selon | a
revencdi cdt i Rypcég¢ del andparation dige vestaur eampaneat urd' sdaueprectiiiNecadant Hour Bn peldubgtiddd()
prépar at i on @i eamppries destsor malkeuls; lazAaranerdsgidgseamingn (I edvasler  conport ant une
sequence d' ADN codant pour |e polypeptide (1) conportant, dans sa nollcule,

|l a s~quence d' aci de a@ﬂu)!ii%ﬁyaﬁéﬁ!idlﬂrgGlyGluTyrSexVales-

Tyr Al ad ul i sLysSer Hi

AspSer d uSer LeuTr pVa %R%%@g‘t%er‘].ﬁéﬁf'mﬁ?sp&ysSerSerMaIle
Aspl | eAr gd yHi sd nVaMprNdMﬂlWﬂﬁl@[q&ThrValLeuGlysluIleLys
Thr G yAsnSer Pr oVal Ly P 1 Th:cm:
CysLysd uAl aAr gPr oVaiﬁfﬁlﬁhéé%%ﬁs%&g %’.ﬁ%ln%yr heTyxGlu <

AspAspLysHi sTr pAs nSeﬁE?%- SMHGJ—YCYSMQGJ-Y;”-@

ier{{Lﬁr gﬁx: at\eurrrigwgu%:?n ﬁm’\‘:lnc 10 sTlcherGlnThr = 0
r pArgTr pll eArgl I e . Ser

386 752, B1 R"yr L%‘Vﬁ"i% f“’it’ﬁ gg’ “&F&X@é’g conpr end
la transformation d Q&@mﬁ:ﬂrﬂﬂéﬁgﬂMsbfhvﬂerEySValemMMmn la -
r.evendl cation 4. SerArgLysIleGlyArg M o | (II)

35 lsquel procédé comprend l'insertion d'une séquence d'ADN préparee selon Ia revendication 3, dans un
veciour en aval d'un promoteur.

5. Procédé de préparation d'un transformant transformé par un vecteur comportant une séquence d'ADN
codant pour le polypeptide (l) comportant, dans sa molécule, la séquence d'acide.aminé (ll) suivante: .
40 g

TyrAlaGluHisLysSerHisArgGlyGluTyxSerValCys

AspserGluSexLéuTrpValThrAspLysSérSerAlgI1e
4 AspI1eArgGlyHisGanalThrVaiLéuGlyGluIleLys
ThrGlyAsnSerPrdValLysPlnTerheTyrGluThrArg
CysLysGluAlaArgProVa¢LysAsnGlyCysArg61yIle
AspAspLysHisTrpAsnSerulnCysLysThrSerGlnThr
TeralArgAlaLeuThrSerGluAsnAsnLysLeuValGly
TrpArgTrpI1eArgI1eAspThrsg;CysValesAlaLeu

50
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6. Prqced6 conforme | la revendi cati on 5 dans | equel
pr 6par 6 est Escherichia coil BL21 5 (DE3) / pENGFT 9@‘& L
Proc~d6 conforne a | a revendi catigmo 3selzs2sB1 equel | e t re6

est Saccharonyces cerevislae TB39-/ pANT341T ( FERM BP- 2530) .. to 8. Proc6d6
conforme a la revendication 5 dans | equol Is transfornmant prépar6 est
Escher i chi deasel progédé icompeay /19 RIGIoMation (duprigelfe. Hlje gpr- la veduip PEEHE <¥RP d? e a
| a revendi cawendeption Hans | equel | e transformant pr6par6 est :L-H14-1 (FERM

BP- 2754). 15 20 25 30,35 40 45 50 55 36
6. Procédé conforme & la revendication 5 dans leque! le transformant préparé est Eschenchla coli BL21

5 (DE3)/pENGFT102 (FERM BP-2420).

7. Procédé conforme 2 la revendication 5 dans lequel le ’trans'forﬁmant préparé est Saccharomyces
cerevisiae TB39~/pANT341T (FERM BP-2530) '

10 8. Procédé conforme a la revendication 5 dans lequel le transformant préparé est Escherichia coli BL21
(DE3)/pENGFT102 (FERM BP-2529).

9. Procédé conforme 3 la revendication 5§ dans lequél' Ie_trahsforma'nt préparé est L-H14-1 (FERM BP-
2754),
15

20

25

35

40

50

55

36



