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EP 0 301 669 Bl Description I NTRODUCTION 5 Technical field This invention
is in the field of reconbi nant t gy. More particularly it relates
to the use of Kluyveronyces a-'fggégrﬁqe%gg'gﬁ sequences to direct the
secretion of heterol ogous pol ypeptides in yeast. 10 Background U S. Patent"
No. 4, 548edefigudnescri bes the a-factor precursor gene of Saccharonyces

cerevi siae and purports to show DNA constructs of the S. cerevisiae |eader
equenceNaroDUEIiGN ol ogous genes that are useful for the secretory
gk‘gressim het er ol ogous genes. 15 EP-A-0 116 201 descri bes the
act uals usehnidalflelle S. cerevi siae a-factor | eader sequence to obtain
secretory expression of human epidermal growth factor in yeast. Co-pending
U. S. Pat eniThig\jmpéntierais iinothe Seld obilecambina® DNAGerhnoldgly| Mete pgrtinytatly it selatepgg the use of
descri belduyweramyps a-factor lggsdgeeeguaneas do diget toeseerptioniohbeteralggaus ReIYPERHgRS AR veggiquences
to obtain nore efficient secretory expression of heterol ogous genes.

Sci en®e Beplgioynd 209: 1219- 1224 reports the use of S. cerevisiae a-factor
sequences i rec secre ochynDS|n .t was re orted that
st of thb(%? m@%ﬁd’a E:gm : ?-_ﬂg%grd bl e
form ratfl for e secrdo X sé;lon het oI enes, eﬁur?\r)% Tn gg 91’0 a‘ﬂ‘é rgewgs l’re

ef f ect vE” rr%c&m &En%&rﬁ f%? le'e wnv.g.aeo I TR N B SR
mit ant’ sg Er‘é% ¥Ypi é?mé{r g tenp Sﬂ)§én9r
secreti O, shbl§ie® fja@%\u '?2 ”ﬁ)ai’rd% 6rﬂé§sth QLY ?%p%&ér- "0 |sﬂ Aty |1€43erOf
nating phg rdﬂé@%"!@&bt&rﬁm 8 6iS6nt 8difh t&ye rassidnF héMrdiogals 46 I's or other

Kl uyver Orryeasncs REgBE)E 820:121Y- 1224 dbpohd ehol el di@tdeiems@élﬁl?acﬁere&dud&ss ltJl dKect hRCt 1 S
rra(/ ko) §dfefion Apréttiinds. It hiss frapolted Bt mbato M@ pribhifmosindgrbduBed ad pEssat il &;

eas ihtrac&ilulaCisoRivle Sormerathét @hai Whbind) Sechifsdl ANTOUYA Shedinirtize Asher ks GRRSdfedté atvel v .
Not Wi t hsdiractitig ngerbiva alvattivatible| proohyradsint 2 exendiveomeitnt| seade rwas agtsseye 3o fydid
di r ect i ngassrableamowts o broblatresin baretigous pol ypeptides in yeast, there
cont i nues werd haschene oc plevipusademensiration wé the @epdentioresf rdling piepgmonés rfattorendca-30
ef ficese rfact@r byniSrlactip celle o othdr Khwyeathmycésomedids. Pag failueautoddentifip sych evpitideiein K. lactis
Accor di m Refpbe dusrie §"°sf6<ﬁg'm meting de Kelegtis icingyciblehwheregs fo $. @eltei’@aeath# aetingr

exi sts rompes gt proguesdisanstitiiveliy ght be useful for directing secretion of
het er ol ogolietwiista G‘@éab"'?luﬂf Ff’ee{?,e“fb?"ﬁ‘é F??ﬁ‘ﬂ'i§?%‘°"°?§1f°§/ é'é?§'d"9 sS?BRHVAR‘{hW'q'HE

| NVENTI (HRUS Bolypsplicies \Nér‘ﬁ‘ ma, @fford more

Kl uyv® B*s°'§‘;f° T"B?a' P'8 é‘ﬁ'cﬁé"y %H"d?fﬁe’g'f'ﬂ aP'?‘n"éa" é&‘r‘gé{‘PGﬁte'm"e

het er ol E # ff So M ?Mstf’o sSEEHaP i ng
these cohstyaet %'Hsl Cl e’h"fossec?'e?tr on of pol ypeptides, such as

pr OChy”%WAWféﬁr g}_:s(ﬂmqne aspect of the invention is a DNA construct
encodgsng—-ar—pfe(—ev—ﬁ—wﬁes-e——arm no acid 40 sequence conprises a
secr et | on- ¢g GRddibH) prélidbsVINA BISRR1s ArabedCorPthe | KRAHRSM BRI BBEL IhdeP kGflericd 16t

het er ol ag@sihg PR YRR dﬁh&&&hﬁ%ﬁ&ﬁo%&a@ud#ﬁs&eﬂ%&rawhﬁé @éntaining

- processithge sarsﬂ:c&madveb BriitibHt Gectdiién &1 pbifseBlides QLich in.de. Anot her aspect
of@he | NV AdtbidMily, SnedddpddX P B8 Sriveriliory RC4 DNA GORERNdt Shddbing alfRdMdin GAdsk \bmhiraI acid
i Nntegiat deyuBncydnPSst b Baddtiomdllecting KinyyeRinrytesiaeiadior fsadbr 3edublide 0:0EE tora tetercmigeuddi Ng
a pr ot eipolypdptide sequbnte vieC yahsts proeessige sigalispion pesessingl Said pentsire intcothe chisteenitigbusg
Kl uyver awiypeptidea- f act or | eader sequence |inked to a heterol ogous pol ypeptide
sequence vArpther geped tof fhe invetian isgin Skryersion Vestor perunrisiag a meplicativecor ntegraivansystamo
sai d hetfencimaldd e yeastiioyiAop eiDH8 construgt pncagieg Hrptein Wiese emise agihaeauenoeeampEsesias a
met hott fseereliopdimstnaiuyyerpiayces eifasigriieadensegprapn finked 1P g helarglogoug pelyneptide eaugREwi ng
yeast cd'rﬂagreﬁgggcesweg %9619“@’5%?"6??‘"9&“9 B !Qé"t%lffdﬂf'@ter‘}'P'E‘ffl POYPRRdi um under

condi ti 80 rg% sgg s '%"PE?“B ‘Edi“ﬂ'ég 'gizt'?l{? %‘\‘g’ @%’g%g"ﬂe M ?a%t
secrete i v "He is
at | egst '*g%" £ aﬁ%ﬁé ?h“f‘ f h’f%g pairrg;@%?.%?p

DESCRI PTION® 8PP pﬁ&' ure s%hoﬂga' e sgf’ust used to desi gn

ol i gonu .00 S entify K lactis [err] factor 55 DNA.

Fi gure CAFWQ% e—CoNnT FWNGQ of a DNA fragnent encoding the K. lactis
a-factor. ggl@ur ghoss [ s%atﬁ%nmﬂ > BddigR TolidohtidBlide! fPdbas SERRAUS MeRtirP K. iéeﬂslaafﬁétérs and
S. cegevi phae a-factors igure 4 is a-rschematic representatiromrof K

l'acti s andhglre 20£th@ ¥dnspleBsequen@Ldt @IDBIA frdgment encoding the K. lactis a-factor.
Figure 3 is a comparison of the protein sequence of 5 lactis and § cerevisiae o-factors.
Figure 4 is a schematic representation of K. lactis and S. cerevisiae a-factors.
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EP 0 301 669 Bl Figure 5 is a conparison of the DNA sequences of genes
encoding the K. lactis and S. cer gy b§bﬁ§ﬂ£§&h] factors. Figure 6 is a
schematic representation of three™p ose constructions are
described in detail in the exanples. Figure 7 is a reaction schene

showi ng | pkags i9h BN of fhe Ibl@@&dqﬁen{:@sr &t lgehed Ghink §RAE liactiOand A cbrbVisiao a-
prochym)S| Rciofsl gure 8 represents the sequence of pAB309 BanHl /Sait—TTisert

PUCL8. Figltas & séhamaicttbptebomioR bf thid6 plabr8Withsd E3ABELLtonk i@ WestriBdd ih Qetdl in
}j'r’agr am of gklganplessm d pGBTeG41 8. 10 Figure 11 represents the sequences
of thespri mirs 1Red rbationNsthafe BRMWIrg Khkags. of| NA foB 1A -1dcs rddctor daatl@r to DDA for
Figure 12 peghymesgmts t he DNA sequences around the junctions in K lactis
a-fact or | EigateB/rqpreserity/the saqnenbiNét pABSI9RagHISED iiEGBRIVETS.ON OF THE SPECI FI C
EVBODI MVENT Bgira 9 dscadisgrimneidheilasinidti®@898ubj ect i nvention, yeast cells are
enpl oyed f Gigure ARisgrding@ot of e plasmifpBBFa&4Het er ol ogous poI ypepti des, where such
pol ypetst i dEiguragly répsesants thesseausness rob #he| RiMPISgIspd foR Mutepenasis AL lepls “ﬁ?@" leader
pol ypepti d8@¥Aar e produced rpl oyi ng a DNA construct codi ng
Kl uyver ony Elgwe 32 repsasgits the Qa'érseﬁ{?m‘éﬁ G’°ﬂ‘?"o‘5% bestines 18Ky legts "'sfé‘ﬁ‘tié‘?ﬁ?%r’ pf°6'i‘*1'i’l~’:’a'" to
t he heteroPUﬁ&ﬁE’"spol ypeptlde of interest, which may be a single

het er ol oqQ g“j‘,@(‘mn Ed &rﬁébﬁ;@@hw‘s" of het er ol ogous pol ypepti des

separ af’ed process ' resul ting construct encodes a

pr epr opol yplﬁpéc!:o‘?c?an ﬁmth\é" éu ;e&qmeﬁ’t}’on di& i Qn%' éipld Ed Yor Ghe” Jo&U&tngif oft Mgure

pr epr opol,yaeRtid 1 BOhUDERY Gty Fo e hutriont medi
f f JoR %fw Eoe i ok gﬂnftmateaa.ﬁg RPh waémoh\gbe . entt;?ele;:: ne

I ntracel | t%sg,g toFodGde E&f
CQHS'C r 34C tafid QtfocésE é’eﬁ&enéd“% 1o b HetekdiogbRHd be%ﬁd@ofm@mﬁ'ﬂ% bBa%inge t he
f ot ow ng!etfef%roﬂws%ol%b%ml R QL plurdify &P Rt BIBGOL Mpe#ﬂsg SeparBed\BE prbbedsing signals.arhg 0don
for |ysineufliig 6@ttt ®Acodds laSpraprépaRfpsptideD whia GANEdAin 116 | signals Gerdsudrefia othani ne
or prol i pesprofolypdpiie Cand Oftocdessingad! theTbidpolypeptide, §theaf iekbllulirha oC ethacsiibialy, ®ethbne,

| ysi ne omatggppulypeptidie when W encodes 35 proline and a codon for glutamc

aci d, aspartgigoastructs paithd iscbjext indentiar will @pmprise \WRNA $heance beying Aheafailowing fgrmulg. an

I nt eger ®hcoding bewpdlypeptideand usual |y not nore than 10, nore usually not nore
than four, providing for nononers and nultinmers; Gene* is a gene other than
the wl dMWﬁ%“?Werowces a-factor associated with the | eader sequence
that is fore| gn to a yeast host, usually a plant or manmalian gene; 40

n is 0PoMhgAin; nte%er which will generally vary from1 to 8, usually 3 to 7.
Preferably %‘slasc" f‘?’rﬂyst"ﬁf’%ar?'?i?e}ml a, the amno acids encoded by X, Y, Z and

Wdefine t Eﬂ r§§eSSl ng si gnal I n which the am no aci ds encoded by
chl

X and Y defié: : émﬁ' %f?%\x%. Lo zic?aeﬂni%%minf?%gﬁgefwnen 3 holtfes

defi ne,an.Q d&gg«%gg qif e Zero,
the spacér VR af de tleﬁﬁ' aﬁé’@é&&\y n ﬁ‘aﬁr? My ot imohithan roviling
typi cal | Sfor'n{b% iireftnal  sequences t ow the rem)va I\Ff-

term nal regnd uea & b1 Ghal? Yhetwa8 t@am\veran@c&rmmeaséob@m&whs leEtﬁé?%&iuane

ngoded Tt g to EQBast Kb8t, HRSHy alpdn or ucts of the subject

"I nventdpon W islo onavigtegdr whicwill gédaumy waky e ﬂ@ of @uanBas 7. [Ptgrdoyemisencoding a
pr epr opol ypepiis emulaMier @iind dcids onéodéd by XEY, ATHRieW defradRy oSl proaSsify Syhadih ng
f or secr aich theGimiriolaeidp srepdedhy | X/ Yt dotle adipbptidoecicatdge sitesant ttobs sr@bdad g Zd@bli ned
above. AN défine pw eligopaplidesspaeen dlerindivatgd by tre fach yhabe canipl zye thevshacehis pptinaldiés f or
secr et i orspacbreladwasent.cihiel eorstest gl rhenically inclixsi auditional seiquantes2iat taliowl e remdvaloof &t ds,
usual |4 adsoine reBluesrelidd by herspacarip drovitkathe metu mzﬁmeﬂpm% pbe Genelji on and havi ng
a met hi oni nker Ke mopipart the @pﬁmﬁgj gf the subject invention will have at least the following formula:

L-(XY-(ZW),~Gene')y

s0 encoding a prepropolypeptiide, wherein L is a Kluyveromyces leader sequence providing for secretion of the
prepropolypeptide and the other symbols are as defined above. Any Kluyveromyces leader sequence may
be employed which provides for secretion, leader sequences generally being of about 20 fo 120 amino
acids, usually about 30 to 100 amino acids having a hydrophobic region and having a methionine at its N-
terminus.

65 The leader sequence, L, may be a full length a-factor leader sequence of any species for
Kiuyveromyces, such as K. lactis and K. fragms or a functional (i.e. capable of directing secretion)
fragment, mutation, sither conservative or ‘non-conservative, usually not more than 5, more usually not more
than 3 different amino acids, or analogs thereof. Functional fragments may be identified by preparing
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55 The | eader sequence, L, may be a full length a-factor |eader
sequence of any species for Kb‘% %gyg;i such as K lactis and K
fragilis, or a functional % of directing secretion) fragnent,
mut ati on, either conservatlve or non-conservative, usually not nore than 5,

for e il tvaliBRE Bndihadt trd WialtfR 18Nbngf deBienétCdnd Scredhing atival BOMeil dnatiye Of .

_ Func'[f%%?uké gﬁ"ﬂ'ﬂ erfer%s\éq uefice! fgtetﬂg‘ﬁid @&glg{;ioﬁé &pdiot 8 GetJorth in Eigure 234th 169 Bl

UonStIQ%F Se é“éla HdinY dhd DNA dnEdUib Ninirdf§ acidd©1 83 TTde DAEsebushée bicFigird 2siequence and
SCr eegysshilall ARMsdqBéncd pich cadvis fbrt ¥/ funBtiosdl NAUyverem@ss loadsin olighheptidre isesuffieignience f or

t hg Wbikiélorit YsBGuekces | WAL bé Snofecbir lbss atidiently transiael. Dasirably, iah leRst gumeioty \of véest he

| eadeprofersiindene ale@mplyddiethBbbyuere.odi ng anmi no aci ds 1-83. The DNA sequence

of Fi guirepravidig faotsstes Biéh eqabncesnihichsea Lhervees! ashiasdettesdidieaProggiongthg ia¥ewindonal

Kl uyvssqosmyeen bb earttenienty érgeqyedit i de is sufficient. 5 Different sequences

will be nore or less efficiently translated. Desirably, at least a majority

of 19 eTtXp(@¥)etGopladkodons are enployed in the sequence. In providing for

usef ul DNA sequences which can be used as cassettes for expression, the

f ol | oWk sequence can be convenjentl nt ends
a DA scfitnths B%wv duatihul xpfipl %gia'? % *@;E:g R el
parti 8 $F th e 'Ssn&(’egafﬂﬁ‘u Vﬁtgrf ?38 gith at or Y as operators,
act’® vi"§ '§t' "E gﬁ h °° i of I}% sequence i nvoI ved WI t h 15 transcriptional
. en |sg r i
or tran r ok nce | aII Et a(BEutjt 0 EF5dnd Aot mobb Rk %obtsmél'f sab&ticulalan 1.
The Tr é { 8 with tho ol s D 1. 40 hab PR eghtht MBS t han
& i'ch n@ﬁj ésct dn %pﬁbﬁﬁ ad rhridiafdmRl s‘i'ﬁﬁhlrégqtfeh&s Iésoé‘lﬁéﬂmlﬂptﬂe agmpCi at ed
\vh oG ENE Fost: ARMativBIRt o8 iy eripich IR trarsariptisral shdTttafyidionahhi ch
c Istt Sro\tléeaasaﬁaﬁéneéd @eaktior BOhd H@REdicAtdaba@l si gnal sequences associ at ed
Wlth t arhé teafing efinbolsaeReedeinsdaRioois t o the host. Alternatively, one nay
enpl 0y Ohé 8tterinind$) 6i0Gien@chiv betinarfpdRitet! aitks inarb iegsiiya in te fomadfs: coustrpet ehichigllovsr
enhanee Hsqiion @LiGénetitto @ funitlearestricponcsits Indire q@nsiietcBuch F hreferrecheonstiugtgvould piowile have
been ¢befai rasittignr giei voih ShspriionT bieth® Gened intr the) sesbittioBesite to eain fiame ith itheuinitiatied] nuch
nor e easn.|Such acan$teictiop ican kef symbaligedas fallews: whi ch al l ows for insertion of Gene*
into a unique restriction site in the construct. Such a preferred construct
woul d(TebXYdeWREwte a restriction site with insertion of the Gene* into
the restriction site to-be in frarre vvith the initiation codon. Such a .
corfat i""h‘t!?'i‘gn can b(\al nbol i zhed as d n| r] 30 wherein: those synbols
previ Oust“? amq Hé)(f ! e&ﬂ%{;& A or r?agﬂgt r&P fans rlpt0 on%ragtil‘tréng%tﬁpg Elﬁ%lst hat the

const ru | ona rans

S|gnals, LiaP, rgnati on
s e u en C Teaﬁ,] crlp |ona te atlo g ugr%g%h #éﬁ:&l?e g‘thgrr §§; Y féﬁlﬁ%lgloatt;gmdqﬁ ﬁé b
gtha pyco Gy from about 4, nore usually
f r Om e equb co ﬁétr@ %’él%t' 91 be & i@ﬁed@ﬂ%wderﬁ%ﬁvehlgﬁ lrd&6liBtidn lsifes @ \Pormik 80
codon givi eé@scﬂf' BEfcCtoH $e§p\’a@élmn TaRdTheoBibBios SN ELIHES bifi EEDtérd mBY B/isSe, as
\/onvepdqugd tb @Hidvb Gich Pdplatdnied® tO permit a given species of Gene* to be
ephac edrhyl doRstrad Ofrévites SPEFIRING seduerce e inselrtion kifts vears] wtibhpprevids tveydedied used,
as I egdplidaich systemaad hipudy ndicdedr mpdome dnstandes itdhGay be defimbledio meplaceithe wildbwedes a
por t alpfomoweagsediel Withrthd signel deaance withoa ditigend pemotahiincypagy promaelers invevededth  ed
repl i esdyimes irs $het glyrolyiis patwag acdy pravide dert kigh rates of graescriphion-afiesss PT°E"°W§ya'Be
desi r aksdociatedowithcguthaergyméscas\ninpphagiugeisome mm@qsp@ymmweehmheﬁoqen@"@fa
seqﬂemwplwgllmrfaltadff fdnelpsen PYTHYi© Kotser 9'V‘f°ﬁ"d?@t9§'l3 ph 'aﬁtﬂ)ti@wgrowm 3d
enzy meghyidiegengge. @secnrgmoms E\ax kS °’£°5rPPﬁF°6R9|fU’€‘ 8 Siopg! ﬂq"P 'f'a"k'"g

t r ans ¢9dopte e lea they3' 5e ﬁnc gromter.
phosp IYG’@PVEI cH 8% H’éPao‘i%"e “d r f@‘?? %’3% jaclude s[ﬂ‘ g, & %"Vg"gwﬁé rsggtg n

h ﬁ rct.a,%}:crle apove, t
geOh%gr %g % provﬁr é%g/ 1 ressmn s,ettec%%b q}fa ‘?Ju(%ggz tl%r}}?tgﬁ grat gd

n an

upstr é I|ca(|on sy grﬁ I‘gzgka 5 addiifidd %gml?n%gda%rstf& sEIQ&oJ\ amder

sequeri%p aﬁlcﬁ W @u&b? r 95 @eo 10 thdhtdrBfee 3n o HIMCRARRerRbre! 1A vector

alte %E{'b\éea r%h Jr%vﬁéopy number, the copy number generally ranging from about 1 to 200. With high-

55 copy-number vectors, there will generally be at least 10, preferably at least 20, and usually not exceeding

' about 150, more usually not exceeding about 100, copy number. Depending upon the Gene®, eiter high or

low copy numbers may be desirable, depending upon the effect of the vector on the host. Where the

presence of the expression product of the vector may have a deleterious effect on the viability of the host, a
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Vectors can be prepared and have been reported which include pronoters

havi ng conveni ent restriction si:_tt?eé ‘?O%?{ eam f rom the pronoter for
insertion of such constructs as 34 above. The fi nal

expression vector wll conprise the expression cassette and a replicative

or i nt egabhimBdMgBeiddRkted. s functional in and provides stable maintenance

_inthe Y€ afahioul Bsdts m 186 WRBIbI, FEREUIBRE ARAY halinG AB4BH BroBerlid@DH iskadlal Nappisst €M
that al bigumbiQep SHAL Lt thel Yai@ oPpr&tdtietion Of the expRoshrddu@Idr the Bedstakt, 1B pRcBIRk er S
\"r"or sel stﬁ‘zymeﬁ\ay\roﬂ hayodt béadetisteior prdtiossing \at thit 1vbil op prodiutionS Eleffdrd, i enugsiheiaSig € T or
mai Ntenaihesed Protiitond He.prdcbigsing erzyme Mipdplidyl Artind PaptidaRy ARed/d el Igdarg endogap- COpy

nunber , tidass) ntay by indicziee br grvaesd ploguctiannd ithegenkyn@nmaybiseuprovidet! by 2@@ns dViat vacttr gh-

. 55 copy Generdty rthe protiustion, of ttiecereyme hiould eaeeaf al Ibwer loaleathan tha prodddion pi bé desirbd y  at

| east 2@xpreasich pigduetl | y not exceedi ng about 150, nore usually not exceeding
about 100 Alterogtiyely theiremay Biepitiptighhwharmp iptraceliviar Groprssing isinokdesirddg l thjs situglioncibpy
nunbae s werld/bayseldlelg havals) reutant ssherd SeCrRYOLIPGHTS. {bitheprpdust s pat P%s%tﬁtt’ﬂ? meNRes he
host. e P@dudhmaybeaesrguenty Prpgogsed inWittOs si on product of the vector may have a
del et er h% gztﬁ&?tﬁg;m%@e r &1515‘?'1"?? gpiptiop H’eexﬁrﬁistm may je °’“p'Egd(§s°e %i"‘a@&f °Bl I ow
copy nu
nut ant s"’ﬁ%ﬁ/f’% sﬁ’é’sﬂ’?"@ fﬁg '? 5’ b° i f“QE‘EM?"&g g eg%gf p'gg 8$ Bg) i %{F’ "'"9
deperdi resg | SR gl éB%'Hr up Sh "B'P% cSFOnE iR

Q

I

const r uBT LRI tfi’g's'sagl 39 'sd.&tt gve LB ﬁ@&ggmﬁt&f o 365551 10
at that |J enm 50@ Jg ssez
product anWhoB Barb?[vﬂpﬁ‘ﬁ $ési]|9t %l :rPﬁtQth a%[]% Qtdycfﬁeﬁﬁse or :
g}e |2 S tafidieth ‘i‘d? dQPRRuent bidessSing. TRYMANG ditlibrisak Gk ose [bdaNs & pRiias ust difdler®f t he

ZyNMe BaiMere6s, Whehy bR 6F thy seRABSE i suBurt@fh patmcuée@aa.abtoauctt he production of
t he enzyniseRd! GhdyJend6teOdny typeOuiEolypbphas of mdkost [The PoIGSHRGdel MAy 68 ab RAalasad ed
expr ess bigbpaptidech 8 tamind\ati@y crahdy\bel190,000alKcAs BENGhBE Usually sihgl® Ettainsaibe less than
i nt r acehdoud 300,008 dakens harg) ususllyiess thae abauets0,000ndaltbris SOfpiatticuddr intemgst ard pdigbepiiaies d be
usef ué dfoalioaly 8,080 rLTS0000 daltams.emerecpagiculaly ofcaionts5,000ute 100@0P rdeithus t HlusBatimet
pr ocesspdypeptides fof Mteneshimelnde hérmonse cuid dectons \sudheass giowtb cheaminb.y sopmatygedise @nd n
vitro. pRidermahgramtit factom thelendeaine oksretions. tushiiag ditdinigingr hogeanat thyseid gfimidating grsi on
may be ©AYS oEECR. oinguli avaseRjessinCganine xcalpiionia,  fafficteh stimiatingo eMoEng: t Rrefeaino it he
subj ect hampaepieticIACtm A op/threpsiatn. ﬁ?'?jtveﬁf'ﬁu'ﬁfg'g dagn el e‘umP'PH@est glehingr glpbulinpant s
have % & 'BryRRelebyips: alumyj éﬁr%?’”t't?“b‘@'“a sych @ hymagserugy,g| b&""Eg/‘"‘S‘t“’“t"ﬁé”‘F'\ﬁ:?é’d

el nf SR g ranet g 38, YO0 1157 Ry b
G own ¢ B2 'Pﬁj%ft‘y Sanr ﬁ%{@égen(g’af%aﬁ Rpt g5 %@m%g.eﬁm@aﬂy )
e Edrg

s e i
seQuenCRﬁyve?Mn §£c nﬂ,gespf ﬁér rag.n,?d &-convBnt tb@ Qﬁ awi 7 oduct _
yeadl B dos, ¥ dxBmpi qlutn@r?Ut Brhdlac ﬁatW'Sl:l ta' n
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Xhol site|BRNBPAsAH § BUN233- 115PAB3W3 Andrleol i, MbE75Gen. Genet.| (1985)
199: 372- 3§BRNGOSRg |r R¥¥210 || 2PMBIIBA31. |An Xbal RO%ynent of pHA3L

contai ning TNE Tactase gene was subcloned 1n the Xbal site ol puUCl9

(Yagi sch-Perron et al., -Gene (1985) 33:103-119) which yields plasmd

- PUC a56. Edef of the trdniormizhg wasIBHIAo Veafeteiigle prsthydsbsinYoldiddipbdiddGs fuldeddy 306 Kb

H ndl | dolyadepamide’ agpiredlécirbphomdsid| &rs ciodsddtlice atbiPrdcihidstn culturd-| GpérRatahtd. amé
descr i gustlylisinasijte protbia issdreig By ABEYLlifinsiermiarad sype@edio e obskghtly Ajghet nisRicliar

Hindl || fragment from plasm.d pGB123 containing the prochynosin gene in
pUC19 cl eaved with Sall and 8 _




Xbal. Plasm d pGBl 23 is described in European Patent Application EP-A O
096 430. Plasm d pGBTe418 (Fi JYEs %@e qugfi sts of the plasm d pPA215. as
described by Andreoli, .Mol. Gen. 15 CeRat®! (1985) 199:372-380, and a 5.6 kb
fragment consisting of the 3.7 kb BanH K. lactis |actase term nator _
f r agmentyeighl P tdse boctdted, byNPABAB Gand\GABS1 4REMsformbRS 4l dbidimiinedi/ byl 3ddnopkvidlic t he
Tn5 genegnobiltg) ss et-al., EMBO J. (1984) 3:3317-3322) conferring resistance
to (418 unmhercell patietd ifrbmiid dbdveDstraind @orp rapalRbeE for ahy@dEio lactiighand fage Raataih I¢sADHI )
k|*’r om yeash 2%sofrthd attiviyOndabiadd ia Shedeparnatdnesd Ting tideKinsbraayces adacida sl apprdximiblp| .
Chem s ( 28B 2jficia® Th G0diBy B 2&cretibh aipnictynmEB retALgveraycebdgbsi t ed with CBS on
February ZBe 1867 spasidersemretethcryy KBN303RSarkid KRNI04-4Pware npuiifigABR Iitepaketived SB8 st ed
wi t h Ec optvaciyiamideagel electionhaegis canil subiectedt th egas Ao @migp @oid shquenee Jaalysis cihe -
genone) termiiasequenceeef thpse specips are givesfhslom K. | actis strain 2Uv21 (a ura3 trpl
| ac4 [err] to (418 resistance using the LiCl technique described by Das et
al., 1. m (1984) 158: 1165-1167). A nunber of these transformants,
as well +# r ansformed control strain, were grown for 36 hr in 1 25 ni
of medi um @onposed of 1% ydast extract, 2% pe@@ne, 2% gl ucose, 0.15% yeast
ni t r ogen Glas-dlasAspyAlia-tSemtitisrdisaMetsRban@Giv-Tkenfhr~Axgtlke~Pro
superpatants were then assayed for chynosin activity after acid activation.
Al'l of the transformants were found to secrete between 100 and 120 units/m
of activatable chynosin. 30 Renobval of spacer codons by in vitro
mut agenesi s A 1900 bp Sacl Mﬂfragrrent was isolated from pAB309 and
cloned into MP19 (Yani sch-Perron et al., Gene_ (1985)33:103).

Si ngl#x- stranded phage DNA slpe d and us® s tenplate for in vitro
tagenesis with the ol go\rﬁa’e%]t‘%beﬁﬁ Tér%% in Figure 11. The M3
phages MP19/akll.5 and 35 MP19/akl 2.2 were prepared using Priner #1 and
Primer #2, Thesssiesults indiedty thaObel blochyabsirmmntited spicieDibraimisoytRN303-t tiasf undargdnb @s e
phages, panaebsiid 00thh mmBrdérmBalidpader aepwence.swhils deatpecies§ seoneted dom. KRN3e44 hiy thgnent s
wer e #i gathentic mgjurg pREDMOBP amine terr@ougl  f r agnent from pAB312. The resulting :
pl asni ds_piB3diawiageraanisps werevgspesitpdswththafmeticerh T'ph Culte Geliaetion an dusp 0. 1884
i 11 ust r 4B&Y RAR3E, Acpossio fe. §5#54sB19% PARSA ATCE AecopsimaNp467#Y-¢ used to
2UV21: A L b 1
superaﬁatpé?ﬁtfcg?ﬂ%‘i}%ip? gf ng?drgaé{ﬁi vity as above. The results of these
assays %jiaqmgeported in Table 1, below Table 1 45 Chynosin Activity Strain

5‘235 1’-3 , Claims f%shglggg_@ng Conjracting statb¥/ At ﬂe{*&u,%@#j r?%z aB'Wati, N, sE 2 UV% é 6

KR'\BQQ" 4. ADNA cogéth@]encoding a prot&ﬁ"%% an amino_acid seguence whic coﬂiéesm%gé

e
2Wv21 directing Aidvbeb a-factor lead linke 3 netrolegbul3 pBilpdptide sbfiRRSS OF Mant s
was found twg g‘g(:'r?reﬂgg‘esgi nal er GSreég%qy%:gi'?l?rel at e{j spe(I:Di e%gpés j{ijdged by SDS

pol yacr gl aADRA cgRirucEhRErtin® R tking $, wheigh shill beRInGirABCRMpised s yéksiir@eésglsghd d
(cul ture supeprombsigtsaid pididn oG nEEBIofous PbiFteptlie HeMbe fidIEREEsqibnttyanp Alid 12

t r ansd or nehvtegolqpyEqRlypabtidicoselsned. sl i ghtly hi gher nol ecul ar 8 EP 0 301 669
Bl wei ght than those secreted by pAB313 and pAB314 transfornants as

det er m BedA BYA gonstruct agsbrding tol atainmibtfiurthiet gompifding acyehst proeoleeatshef§ e of iseid lebdey e
strai ns weseguegetal yzed for chynosin activity and found to contain | ess than
2% of the activity neasured in the supernatants. Thus the Kl uyveronyces
a-facfoft i Ge $9%yefen & (clpinsT. wherein s3iq [egder prauense i§ithecdfislt ipnadh lpader segyanes ofild of

pr ochynmosi WP HERIYFIY &8 ces | actis. The maj or species secreted by
KRN303- d 04-4 e purifjed reparatiye SDS pol yacryl anpde gel
el et ropnol e N srtrren 4Pl Enpigigae Whniksaare i Ve st sERER SV Tl 9EY o
The N terfi nal sequences of these species are given bel ow

' 6. The DNA sequence of claim 1, wherein said leader sequence is a functional fragment of the full length

leader sequence of wild type Kluyveromyces a-factor.

7. The DNA sequence of claim 8, wherein said full length leader sequence is the leader sequence shown
55 in Figure 2. :

8. The DNA sequence of claim 1, wherein said Kluyveromyces a-factor leader sequence is a
Kluyveromyces lactis a-factor leader sequence.
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10 EIRI\BS\IB 11 A 5 ] I le mm ' I,
15 u- Al a- Asp- Al a- Ser- Hi s- Hi s- Met e-Thr-Arg-11e- m ﬂﬂﬂl’!u :
5 20 ' ) E%%Rfasuaahl | e-Thr-Arg-11e These' Tt .'
indicate that the prochynosin-rel ated species secreted by KRN303-1 has

under gonewsight RhAC HSSS Bétreddd by PABIIBNAN! SABYI /) AansRRRGE aS dElaaiRe , bynblbdteptiotetic
speci es sgpgtiry.ed from KRN304-4 has the 25 authentic mature prochynosin

ami:no ter m mus celilefets rbhahd sPvesigng iwersbanapred fctaperadsineatiivily tahd food sArpenteic dass

Type Cul t there29%0df |tisCadtiaty rosesutethia tBDsupd@&ants. HBls B4 KpkBBOWces - E8oris cpexinaieNo.
67454; sHBA8% dtfigeBBidirectiAg @€ séaretion of mechiNaesindAbISuyvékbmings igbtist he f or egoi ng

i nventi on hdbe breder eresies i $perdtef nbys dMRGRRet @nd KRN30Y were jputifiedt Pyatpreparalived SDS
exanpl e f palyapirlapisiecas! elbctropbaresisyandtsubipied tot gasdinpRg, amiro ofid seqyenc (Phelysies Thh Ak
certai n clermiogk seqtpngehefdhese sRecied s giveryba®: 30 practiced within the scope of

t he appended clains. Clainms Clains for the followng Contracting States:

AT, BE CH FR, GB, GR IT, LI, LU N., SE 35 1. A DNA construct

encodi ng a +* havi ng an am no aci d sequence which conprises a

secretion- drecting Kl uyverdryces a-factor | eadd® sequence |inked td&

het er ol 0goGiupalpedsp-dd aereritis-RisMetrAtanGluadleaTha-Angr kle®re m 1,
wher ei Ns said protein further conprises a yeast processing signal for
processing said protein into said heterol ogous pol ypeptide between said

| eader sequence and said 40 het er ol ogous pol ypepti de sequence. 3. A DNA
construct according to clai mﬂj_gw;ger conprising a yeast pronoter at the
5" end of said | eader sequence. . The DNA sequence of claim1, wherein

sai § | gader sequence is the fu } Jen | eade equence of wild type

Kl u?ver omyces a-factor. 5. T@ﬂ\éfgggﬂsﬁgﬁraﬁrsrgﬁﬁ 4, wherein said | eader
sequence is the | eader sequence shown'in Figure 2. 50 6. The DNA sequence
of claim1, Thesrresults indicale ihahiie prosiamesineaatedsspaciésusecrieted iba [KRNBRSgINmastunddrgdnh @o
ful | | engpracdssiagl et ths exnirerierminef spatdr cseguppee. Mhileythe spaties sscreted frorn WRN34-4 Tseth©NA
sequene® aifthepticiinaturg proghysrosinamingitedminug. | | engt h | eader sequence is the | eader
sequence shdim foiewing organipmysi weie deposited with tip drrerigan Juer Eviisee Gsflectiprypmyung 30, 1987:
wher ei n sHP01RABIA TR Acession Na G794 HBHY PABS RgfET(cAecpssion Ny §1¢SAer ony ces

|l actis a-f acttoual thederpoaingdryeviiop hasgbeen desoribed i gomealstah by Way QHP”sYﬁa%?ﬁdrﬁi‘é’ép'e
secret ed g%égﬁ%?sisf ?ﬂ‘}’g derstandin ﬂ%f’k‘lrbﬁe?ﬁf‘gusafgatm%a’ﬂpéﬁ pf/modifications may be
el ect r 8ph PLEMINING $PY° O HIRPPREOPY PPet s from the above strains were

anal yzed Eg{mschym)si n activity and found to contain |less than 2‘%])c of the
activity i . u i tor is
appr oxi it B ¥ s iy SHRRIGRAY Siher: b S G Be LKA EP B BE D
F'rom Klgylyy er 0 BK& &ndtd&  dnSoding ¥ pldRiInHaving 8f lafiho S8 BhRAcd WhidRDiAdAseh A 4idretion-
KRN304- 4 Verdoftig ki verbnytest-RA6H b sBquakt® RRINSE hotbrBlBhdIS plifdeptide sequence.

el ectrophoresi s armd—subjected to gas phase am no aci d sequence anal ysi s.
Nt ep.mi AIDNA SRRHIARN ERErdRE td NG 8, Wb Q8 [R6t6in ikt Roistsed yekt pkddbERing Sigdal 1
e for processing said proteid @hto said heterologous polypeptide betwesn said TJeader sequence and said

A u- Al as ,'Asp-hé{emlo‘aa:s-ddiypedﬂhssdmneﬂl a-Au-lle-Thr-Arg-1le-Pro

8. A DNA construct according to claim 1, further comprising a yeast promoter at the 5' end of said leader
sequence. )

45 4. The DNA sequence of claim 1, wherein said leader sequence is the full length leader sequence of wild
type Kiuyveromyces a-factor.

5. The DNA sequence of claim 4, wherein said leader sequence is the leader sequence shown in Figure
2. : ’
&0 .- T e
6. The DNA sequence of claim 1, wherein said leader sequence is a functional fragment of the full length
leader sequence-of wild type Kluyveromyces a-factor.

7. Theo DNA sequence of claim 6, wherein said full length leader sequence is the leader sequence shown
55 in Figure 2. :

8. The DNA sequence of claim 1, wherein said Kiuyveromyces a-factor leader sequence is a
Kluyveromyces lactis a-factor leader sequence.

.9



KRN304-4 20 Ala-d u-Ile-Thr-Arg-1le These results indicate t :
prochynosi n-rel at ed speci es secrﬁ; §£¥5 03-1 has undergonmnﬂmllllll"""”"l
processi ng of the am no-term nal s§ g uence, the sp

secreted from KRN304-4 has the 25 authentic mature prochyrmS| n am no
termnug eDM'sLamcegof %raml B Sice yah S esse% inkiNcohmPRseSVEBS2ksiE AfbegtitB €
Cul ture Cokigfedel s sHae 3 1987: HélOl pAB307, ATCC Accessi on :

7454, HBlOl pABSlZ A CcC AcceSS| on No. 67455. AIthough t he foregoing
imvent i ag. HRSDIL 8EqueRs Ct ichRel 2) WherdTBaidl pdast prodaysingagignall cokrplises tar isdsic Qlipeptive
exanpk e f otledosyol3Ré Gifocfusat & thd N-tedrhinis il i hieenaldgdas, polybeplitid dndleeksodspacens t hat
certain changes and nodifications nay be 30 practiced within the scope of
t he appeandes oNAsenmancddf zlains9 G Wi werdinosaidtbagc fipdptide/tlongagEsite conptisen gt IBistanes :

AT, BE, CHargibhe. FR, GB, GR, IT, LI, LU NL, SE 35 1. A DNA construct
encodi ng a protein having an am no aci d sequence which conprises a

secr etoi JR- Thoi PUA tspqugnagl ef yajaim oty whasein stidh beeie diveniide cleaggfuiircE lYnsiedininecra
het er ol ogo#ginipoerginiedt i de sequence. 2. A DNA construct accordl ng to claiml,
wherein said "EfOtel n further conprises a yeast I‘OCESSI n for

processifig™ %@mdﬁ'm%we& sﬁ'f’e\feé?t(S’P IB0E ap et é’ﬁ’"‘é’ d
| eadey Seq y e F!g;}lcgggcj;: I % encd_{s e " sa| he erolo u po Tdee sn? A DNA
tn%' 'a{r ne Ie\é a(%ga the

const Puct R
ence o wher ei n

5 end of LN AAYPAT PRIy Y %H‘:Ch e S
sai d | egger, ﬂ&%ct'o?clémq?.h&”e mﬁﬂﬂ&t&olké;og c%lyp%ﬁtﬂyﬁrﬂ?&hMOsW | d type

Kl uyverorryces a-tactor sequen wherein said | eader

SRAYcRCas! S15] el DM doRARIE of SRR Bhei® SRV Pkt BrofobH s n &-tackP pomotdd 1? a BNA pR@IENCE

of >l aim sald’\klﬁ‘fv&blﬂyc%ahdac{o?ﬁdﬂ sS0B6HEE RGEKIToram§dds ks Qadtor fidaddl ¥Bdendef ankihe
full | engt khid RRERomy&ss USIES @=tattor Wakish deljiriceIsUikaal 10 THAR Gfstefbicgast dlypeplide $dde DNA
sequence OfuehteVidla GeastproceRsing SighawHichl ihclldes g tysind-ergidifis cleaveecsite Gusbd ditdatly oeader
sequence s$edWvteddiogous polypeplitegant éacids a gpacefhe DNA sequence of claim 1, wherein
sai d #l uyveromyces a-factor |eader sequence is a Kluyveromyces lactis

a- f act or16] TwdNA ®eguetvt gdaim 15, Wherel s8i0 het&6iogdBd pPypefiiide isPrithwegnence of cl aim
2, wherein said yeast processing. signal conprises a basic dipeptide

cl eav agdTsfn expeasgonavestpraromprising( repfipativopydntegsaivesysiemder peqvigingnstable ygigterdnee 8ai d
yeast pr oc¥esstianga SN sensrecheqspriset aay pnesr elaime pépts de 5 cl eavage site

di r ec¥l y fused to the N-term nus of said, heterol o us pol ypept | de and | acks
a spacer'® f‘eth?‘l’l@' ESRW“‘E% @W&'@g%'? PRlyPSPYide & ygpst ¢ ‘%{’R& ejn

di pepti de cI ?’l %’ées qn yestac pocgrd 55 eé? E'Hq Hen rgg"e

sequence o?°" ypeeyd & eve?sé s B

BrLd
l'ysi ne- arg ﬁ'lmrl?@ep 'Pe w‘:"&h 'ﬁf"tn'%a a‘?g ocessi 'n?jof)géﬁ BRIRCYS %B? of claim 3,

wher ei'n gaj ¢ yea uz PR L EHotel dTogBilt E%@.ﬁ DEP AT sl heorSRous Ko RLugs 15 Sai d
KI uyVver ofty G A e e ea@§%a§ o SioPs I HRR R h el b e Gtor

| eader seqighG8adersd eﬁc':énsaKluW%}o yéﬂsusfmﬁweauéﬁs I'S a-fact or |eader
sequence is linked to sai d—teterotogous pol ypeptide se- quence via a yeast

processi20gTie @6add Htialit 16, GHBloinSAR Iuybdf&hyeBs &fgloNleitRr SdqBéH¢a @Ca Riujvaromibsa
spacer. 1ldactitlhdaddiidagedBejusnsst of cTarm 13, wherein said heterolrogous

pol ypeptide is prochynosin. 20 15. The DNA construct of claim3, wherein
sai d yeaHdimp fayitind Teflowiag Gonteacfiag$tete :ESonDt er or a GAP pronoter, said

Kl uyveronmyces a-factor |eader. sequence is a Kluyveronyces lactis a-factor
| eadess SleqMethestfor preptiringad BNKlcongtrest whighceomptisgs finking 3-ONAcfragiment @ageding 8 sepralipte i s
linked to é'@mgh wpremwamfatmsl Ipgsiepspagenca o & PRiACERoTPE encydingse hoewledsi ng
- signal whi BYYPPRIidP sReNCe: | ysi ne- ar gi ni ne cl eavage site fused directly to

2. Method according to claim 1, which further comprises linking a DNA fragment encoding a yeast
80 processing signal between said DNA fragment encoding said leader sequence and said DNA fragment
encodmg said heterologous polypeptlde sequence.

3. Method according to clalm 1, which further comprises lmkmg a yeast promoter at the §' end of said
leader sequence.
55
4. Method according to claim 1, wherein said leader sequence is the full Iength leader sequence of wild
type Kluyveromyces «-factor.
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sai d heterologoué pol ypeptide and | acks a spacer. 25 16.

of claim15, wherein said heterol Pouimpq%é)éaem ide is proc W ﬂmm
expression vector conprising a re% i, i ntegrative systemc

provi di ng stabl e mai ntenance in yeast and a DNA construct according to any
one of clai by b@orbifig toXlaink &, vhetBtsBd bahd? SeddbiRe tChd 18ader S2GIERELINBIIH Figure 2.

pol ypeptide 1 n yeast conprising: grow ng yeast containing an expression
g{ct Or acgonbiHag rOpréparthg™ DRA Shqldnbd bEcBralNg db Eidint! AORkerdid 84k 1daddd SsefMRRdeCRYa

d het er oli@@@Aa wagHIADSIN GiBlerigh 18265 sB§URASH df MilPHsh KIBUdEeHhREs biacori d yeast as
a propal ypeptide which is at least partially processed into said

het er ol ognusvetnl yeding teclaid B, didreinfsalddiinagthl leadenseqebo i the dbadiee bejuaico giaws in

pol ypept i de Figarey22ast wherei n sai d het erol ogous pol ypeptide is secreted
under the direction of a yeast a-factor |eader sequence, characterised in

t hat sai d8.yddéetiod qaccirding oip Flaimddr wherginesait Kluyvesomgces, \aefaciony loader osehupperis 2

| eader 7& equddtityeerorayges lags ofgtor lgederepguente.cl ai m 19, wherein sai d Kl uyveronyces
a-factor Ieader sequence is a Kluyveronyces |lactis a-factor |eader
sequence. *CIMAMeE aeerdinie $iEi HUMAGInCEsic: Yere! rPRFSiSatiqnal eagwPrtes @) basigefipRRHIS or
preparing acmg%ﬂﬁﬂ?ﬁéﬁac%l ch corrprl ses I i nk| ng a DNA fragrrent encodl ng a
secretion: yvero es. a- f act | eader . se uence

fragmedt B °én° %aé % 8TM % ¥§’ ﬁf%f%%,‘i@ ec p"@@ég %g?ﬂ'%? I ng
to claim1, SRAren rs%orrprl S€es %f’ RERA EACD a yeast
50 pr t

sequence. o @@d%%kﬁ@q‘% SR FD M sg.@'éﬁﬁéﬂﬁﬁé%;%"%g‘}‘f‘%ﬁ%%& F’QQ@"G
ggeng@ 3 hod according to claim1, which further conprises linking a

yeast pro®tvMdinod kedofivg %o clfid 1,0éhedfistid Ibmﬁepﬁaeeuemges.te@yé}ne-a@km arginine-
accordi ng tergidl m 1, wherein said | eader sequence is the full length

| eader sequence of wild type Kluyveronyces a-factor. 10 EP 0 301 669 Bl
5. Met hod1sousthod iattgrding & tislinIB, #heraih iceyeast proimdtel B af arfacke grembiecori aSGAFworh@ader
sequenee shaewin Klupvekdnyuesex-fActorGeaddvisbiueoteflina Kipyvepaycasdactls Ofdétosieaacseqeence, and
accor di ng t caid|Kuymrdmyceh lartisi sifagiorn ldadee aheencs dx) linkert & said betdrelegots poelypleptide giment
of the full duencgtinalyesstiecessingsiana whif camiplises B Jysive-Roipy elpayagpciis and-of peteor . 5
7. Method according to claim6, wherein said full |ength |eader sequence is

t he | eadet4 dMsi\9d Aecerdipp ingiaim A3, th'e'n &aighetgologoug Wﬂelﬁé‘é%ﬁPU’FWg‘Oﬁ'b claim 1,

wher ei # sai d Kl uyver omyces a-factor Ieader sequence s a 10

Kl uyver orriﬁ:é‘@eﬂpgéﬁ%"“a‘? ﬂ'i“c?r wherely eaid lor isgn o ‘1’18 "‘a't?b?frao%? "E’B°"%’1

2, wherein §5tf’ %gr aﬂg sgmpﬁgps % uyvre{o s ac )i gf;e and
: s‘Ecte ln% sil Whli\{lélr?g tgs aclyésma-lar n att:('g?l%ﬂ; e fusle); t@;@g f

cleavage si 8 3

sai d st i vage Joi
di rec%/?&;1 fu%é'g%%graﬁgg- Eé'&g m nus k §gal " het erol ogous poI ypept | de and | acks
a_spacer . 4gl Mot bRBRinG Wi '15‘9m£rQin Gé.@hé?&r&odabs polpeptlSts ploBnyRfkifl_Pasi ¢

di peptide cleavage site conprises at |east” one arginine. 20 12. Method
agcpr di Ng14 Metoditéh prdparinth &1 BipRossich beldR Whith SorRFiBdsi EbbRing B RBIRatvb toe irtéyrative
| ySi nea@r gi Bisien Gor @oviting! idble MeiBloRinBL in Joast Mat 4 OMAGAMEL dbikined 16 1R MbtRod
wher ei n sai degoRingio priyor®biatainsSt tane.[ err]factor pronoter or a GAP pronoter,
25 sai d Kluyveronyces a-factor |eader sequence is a Kluyveronyces
| actis [et& ]A-rflellme progeait@ra tetamplogous @plypaptibe in yeast comprising:
growing yeast containing an expression vector obtained according by the method of claim 17 in
45 cuiture medium under conditions whereby said heterologous polypeptide is expressed in and secreted
by said yeast as a propolypeptlde which is at least partially processed into said heterologous
polypeptide.

19. A method for producing a heterologous polypeptide in yeast wherein said heterologous polypeptide is
50 secreted under the direction of a yeast a-factor leader sequence, characterised in that said yeast a-
factor leader sequence is a Kluyveromyces a-factor leader sequence.

20. The method of claim 19, wherein said Kluyveromyces a-factor leader sequence is a Kluyveromyces

factis a-factor leader sequence.
55
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sai d Kluyveronyces lactis a-factor |eader sequence is |linked to said

b SR R 21T eanenidi ] 11111111

according to claim 13, wherein said heterol ogous pol ypeptidé i$§ s
prochymadntinsstdcHe: Method according to claim 3, wherein said yeast

Pr 0D Eatdntandpriiene F folfendd %m&%fsta%n%ﬁ‘&, BRBEFRGB, BRI ¥, LEILUYNE 5By Ces
a-factor | eader sequence 1s a Kluyveronyces lactis a-factor | eader
Ks‘équem@, DRARorsBiKlor<lalsy RoaleR T Céhb Plottfit infe oifed AfihedburbREbRE, dieHhe BiS SSelustidni Nked
to sgi d hehehd RGHEBmpRLWFaRrisifalssquent AEINES, b an Biny Gatelolofy PagBAtidsgueizgnal
whi ch i nchétdmnat.l ysi ne-ar gi ni ne cl eavage site fused directly to 35

sai d het erol ogous pol ypeptide and | acks a spacer. 16. Method according to
cl ai m 15, DiA&Epresiruktisnahath aspeuch | 10 gadussh uekeppeeishiet] alasssdas rgendnyteisatein waidr ekt hod
f or pr epaHefagyozassiervopssiand ifly die\Rzazpssierund destgetanntpn Proteins zwdeni genangten heterplbgepat i ve
or i tet egr Relyppetidigyvischen dey gananien ignplsagyend junpdydes wenshriemietaralagen Relypeptidssasenst  and
a DNA con8tfveidt obt ai ned to the nethod according to any one of clains 1 to
16. 18. A _nethod for produci nq a heterol ogous (gagl y_Eeptide I n %/P?ast
conpri s n@!‘“"ﬁ?%ﬁ‘%&a@%éf‘s%ﬁht a‘i’ﬁqwﬂgg"&ﬁ“"é‘?‘ﬁ'f‘@s DS Jaer glpenyirfepramogpr am
accofrsdi ng > fyae fi 9 FHSIYRIsqUENZ At [y 45 cul ture medi um under

So0rer B RRBSAERY 188 MellSh®l AR AR A8 4B SHBRES SRR e
cccrer & A ol R R 13 BRSSP,
processed Tnto sal hetero ogous po ep e 3 met hod for producing a
het er ol LOBNS. | | | | d dde is
0, o A e e e g Y e,
characterised in that said yeast a- factor | eader sequence is a

Kl uyvergmpRRSedquon ficA! AdsBashel, 8RNI NfoRonnz8iRhnel, NdassTalehgiiariife Sihmuisayubfz eher ei n
sai d Kl uyunkionstRfes Flaghidn® Herl Simeledquée GriEvane® LESge ol Mty B KIOWWEomGcek-a Fakicr
a-factor Iseader sequence. 55 Pat ent anspr Uche Pat ent ansprUche f Ur

fol gande Vertragsstaaten: AT, BE, CH, DE, FR B, GR IT, U LU N, SE 1.
DNA- Korst PAiSeauanz mhcke Akspaiche 6,tdafu@h gekennieicbibeti dassndié gampmisr Signalserpsrumicwiieruenz,
di e ei ne tange Seltr dg.i2alargbstelite Signpleagkenadtd Kl uyver omyces- a- Fakt or - Si gnal sequenz
aufwei st, die an eine heterol oge Pol ypeptidsequenz gebunden ist. 2.

DNA- Korfst PYRSpavanznaemAmael 1 rduch ggkparvershnel dres i asnemiedtuyveremygesaBakipenannt e
Pr ot ¥ n weiopaseayepeingiianpromcss lagisyrfgiarigraPeapey it e Prozessi erung des

o " gorfonRNASedphnaSL ARGRHES. dainh arbermericing G fas ssrpms GERPPRFIBGHAIoqUon
aﬁgv\giest .ne'ge. K ﬁg'f%g%rs;%S 494 &1 2N P‘Tﬁ‘@%a‘i,e@adur ch gekennzei chnet ,quggg

R

Si e [enBr pih 8EMetiSl-GPARPRYS, dfillcR qanshilSicfi! o€ BANGhe A
auf o s? DJ,?%L%@ &fa%%‘zst i éﬂk%ﬁrmﬁaﬂr%epﬁ%ﬁ iy
| & genanghi RRRIOTEHNE [Hs bl FisSHedeRFenff] ¢ VOI T €1 Lange von
W dtyp- Kl uyveronyces-a- Faktor 1st. 5. DNA-Sequenz nach Anspruch 4, dadurch

gg}ennzm PRABbquesta Asth CArBprN8.HAErE 107 diliAdhS SSkbHPRGChAE ddsB did enannte basiddhes 2
ar gest el bipgptidispilsbiafin®Bind ¢ Argifin althdstSequenz nach Anspruch 1, dadurch
gekennzei chnet, dass di e genannte Signal sequenz ein funktionstachtiges
Fr agnment2. OBA-S&jvgiahal qiagpmuch it dadoich @ekehiiBigithet/ @Ass die genannte basisches Dipeptid-
W | dt yp- KbpajtstelledysiveArginio-ofelérghnin-Arginin isR5 7. DNA- Sequenz nach Anspruch 6,
dadurch gekennzei chnet, dass.die genannte Signal sequenz mt voller LUnge
di e 45n 18 GNA-Konshuigjersnach Apsprush drdedyelyarkennzéichinet, dass @derBanie Hefepreraaier eMespr uch
1, dadur chakpgrempier edertaire BAP-Bramatoriste dig @pnentie KluyjerpyeasurfipleersSignalpaguens eine 30
Si gnal seqfeyyeromyens IpglisrgFalpespjanaizeapene tistsung - dis, |geppndtes; Kiuygramaveas fpstis-aFakioy
DNA- SequeR#"a'Pae49727\48 #fiq, gpnapnts ataeloas, Polupaptidsoquiena, Hoer einy Hefeprepessiqnungssigntle
Hef e Pr 07 eg%bfné;}eu ﬁb §§5| 6{.|ysm-l-\_rg|mn- paitstelle und ein Zwischenstlick aufweist.

0

14. DNA-Konstruktion nach Anspruch 13, dadurch gekennzeichnet, dass das genannte heterologe Polypep-
tid Prochymosin ist.

15. DNA-Konstruktion nach Anspruch 13, dadurch gekennzesichnet, dass der genannte Hefepromotor ein a-

55 Faktorpromotor oder ein GAP-Promotor ist, die genannte Kluyveromyces-a-Faktor-Signalsequenz eine
Kluyveromyces lactis-a-Faktor-Signalsequenz ist und die genannte Kluyveromyces lactis-a-Fakior-
Signalsequenz an die genannte heterologe Polypeptidsequenz Uber ein Hefeprozessierungssignal
gebunden ist, das eine Lysin-Arginin-Spaltstelle aufweist, die direkt an das genannte heterologe
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el ne basi sches Di peptid-Spaltstelle und ein Zw schenstack aufwei st. '
DNA- Sequenz nach Anspruch 2, dadu ei chnet, dass d l“u
Hef epr ozessi erungssi gnal ei ne baséﬁbﬁgigggipt i d- Spal tstell 3“!“:“5“!“3“ ‘“‘
direkt an den N-Term nus des genannten heterol ogen Pol ypepti ds fusion ert

ist, und daﬁ&ydeﬂmfﬁ‘éldﬂlez‘@t RGP éih Blfischifdlubic fekit! 11. DNA- Sequenz nach
Anspruch 9 oder 10, dadurch gekennzeichnet, dass di e genannte basi sches 40

Mept | 018D BNAKbrRrbiGorViaBF At QEHE152 idukd GoKBR0IEHEY\EisS tas gbabantDhlerSieghLRUBeMACh
spruch 11lyd Pleghymesin igekennzei chnet, dass die genannte basi sches Di pepti d-
Spal tssell e Lysin-Arginin oder Arginin-Arginin ist. 46 13. :

DNA- Konst¥7u E¢pressionsesktor, Adadyetu gékeBizeichnell dasla ey eslice replikatives nddr | intenaligesd 8ystege mannt e
Hef epr onot oErzielung en $iatilerovignifestierungr und dWeitorgalye @ fe Machirortroen indHefe didesingePldint e
Kl uyver ony cEenstukiicnkriad eirgimyden AssedjoheriizbielGrufweistiy ver onyces

| acti s- a- Fakt or - Si gnal sequenz i st und die genannte Kl uyveromnyces

| act i s®ou-TBalerishren girdiestalieng fines hatarolgges Roly ﬁ}%ﬁ‘{ i Heler dadyich gekepzpighnah Cas§ SR uenz
Qber ein Hefleipr 49 sloey 5?“?5 %*‘1" na M?H’H@h‘? §Ptha"dé{'sK‘é‘f"H@d'“m unier Bedingungen
Lysi n- Ar gi nI“f‘F' ‘f"feé td%'lef‘ '&"’hh Bk fp dep, pepianrign Heigyexprimiert und von

DNA- Konst r u{?% "?‘i'a‘ﬁ‘ Mé?ﬁ”l‘!ﬁ??“‘ié’as ﬁ“d" B’ﬁte 279 9D Sf1pten hgteioloaen,Rolypep-
genannte het a8 8l ypep- tid Prochynosin ist. 15. DNA-Konstruktion nach

pnspr uch é?’VerQﬂgHr J‘Hast ﬁn&%%s & eqaéo sL%s wo%erﬁise R Rerdiigd 2
hiroff fe-a- s%ﬁrlée% enz k?etlgr?W@rpg darch gekennzeich-
KI uyverorrycge'i oqs

Isa%g @&?als cﬁFaktor-Slgnalsequenz ist.
Iactls a- Faktor - S gna sequenz I'st und e genannte Kl uyver omyces

Qg {1 Sgea-doakbrRhren RbdNAsHASH! BY) ZadirchCdeRonB SRARYR L Rsd @b QoIS KiFAronRREs-4-ELkRFAUENZ

T ei n HebghRgRassifRy KIS Eh@eslactgairdrenkisdquendat €i ne

Lysin-Arginin-Spaltstell e aufweist, die direkt an das genannte heterol oge
12 C Patentdulspiiiéled mpmwehdbm‘mﬁrauséuatt: EBst, und dem ein Zw schenst Uck
fehit. 16. DNA-Konstruktion nach Anspruch 15, dadurch gekennzei chnet, dass
das gemarmt ¥erfalveerzgl digrstelud yginep-DNAiKdnsRpidioh ydadeem géketnzeighngty dass man ein DNA-
Expr essi onsUegment. dag frueiesh dig cSekmtion dpnkbnde t Kluyderemyces-o-Edkior-Signslseausnd esisrio métr
i nt egr at i vesingy BNifiagment. Hay Uesinatgtorange Selmspidseaumripdiart verindshg und
Wi t ergabe an di e Nachkommen in Hefe und ei ne DNA- Konstr.uktion nach ei nem

der Ans prchC Mgfair oppach stPé'{PP\RBF%dE’mh pﬂtennf&chggtr fagh mam, fengy eip,DNAFromentfag iy gl
het er o‘f"ogen yngssiana| %f/? ’g@!{%{;\ 4 Efegh t"‘"s ég‘ oo t‘i—ﬁ'ﬂ'@" die
ei nen Expr e B’Pd ﬁgﬂ'a TRAMept. iq gengrigle YRSRdERa ez

tY |

Bedi ngungen unt er denen das genannte heterol oge Pol ypeptid in

der genanéjt T ﬁacﬁmg qr &adEr@ &Q%z&é”netsggég ?htaJ\ %Fnter ¥W1 q—le?é ?omo or an das 5'-
Pr opol ()épept ,ag%nggn E genann tper 0

Pol ypep- t| prozeSS| ert vm r . Verfahren zur Herstel | ung e| nes

het er ol oge nv&ﬁh%@%{&m&m& 1Hs£d%mh RiizolERSt, gs‘se%weﬁ‘anhs n@bddihz R 9(;}?1%195 id

unter der Keggshs Rkt &teﬂaﬂ@&voh'&f‘l@ty@xl WhilbRycesh-Famdriequenz sekretiert wrd
c@gurch gekennzei ch- net, dass di e genannte Hefe-a- Faktor-Si gnal sequenz

el ne wauwevaﬁy@eaaoa-ﬁlﬁa&ﬁdam Shdyreh | galainkeidnet, Shss dgedbhnte\SigrkaRéueriz dieialFig. 2
Anspr uch 19dargkatlits Signge@nnizei chnet, dass di e genannte

Kl uyveronyces- ca- Fakt or- Si gnal sequenz eine Kl uyveronyces

| act i s- a-6FaNeriBhresizgmidgdraeligngoeiner | DNA-Sefsene nachnAnepr@bht dadiurchf gakenorribnet, dass die
Ver t r agsst aggnanries Sigpalsequenx/cairt finktionsidhiges |Feagraent | dey) fignalbaquenz DN villsh d-Engekyonon,
dadur cff gek BhidiyreKlgyypremycegtasakionigh ei n DNA- Fragnent, das fU eine die
Sekretion | enkende Kl uyveronyces-a- Faktor nal sequenz kodiert, mt einem
DNA- Fr agrfenyeriatyss naghy Anspreh fedadyrgh g "’F@F’%’egfﬁso%%aﬂ@?ﬁe Riger'sepyenz Wiy iRt det .
2. Verfahr eHi"gadiR '“A{:r‘%ﬁrdﬁr@??'ei“esd’&ﬂfﬁq?? &ékennzel chnet, dass man ferner ein

DNA- Fr ag s fuUr.ein.3 rozessierungssignal, kodi ert, zw schen
das ge S tg vb{&g\q ﬁg Anspruch Q dad al?egnzel hrie ;I dﬁsﬁeﬁg aﬁrle SKgJei\(Jeéorr]nzvc?(%a d%a\gp{
n

und das gena 'Sver s'f"Ur ge ann € heterol oge

Pol ypept '9@59%%@% nmdAn%El{xch ZeJaQurglpsékennzelchnet. dass das genannie Hefeprozessierungssignal

eine basisches Dipeptid-Spaltstelle und ein Zwischenstlick aufweist.
55 _ '
10. Verfahren nach Anspruch 2, dadurch gekennzeichnet, dass das genannte Hefeprozessierungssignal
eine basisches Dipeptid-Spalistelle aufweist, die direkt an den N-Terminus des genannten heterologen
Polypeptids fusioniert ist, und dass ihm ein Zwischenstiick fehit.
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3. Verfahren nach Anspruch 1, dadurch gekennzei chnet, dass ’
Hef epronotor an das 5 - 36 83@% ,pannten Si gnal se(an”Iu ma"mm“‘
Ver f ahren nach Anspruch 1, dadur ei chnet, dass di e*gemanhtet §
Si gnal sequenz di e Signal se- quenz mt voI | er LUnge von
W I dt y 1K WerdREPRRE Adsprich 8bi&t 101 @ddurctt GokemhzeidiREt! #H3§ 618 gBrifRkte DELTBNGY Bipeflio-
dadur ch gegRmishe iminasstdns ol ARgnifdufve@gnannt e Si gnal sequenz die in Fig. 2
argestellte Signal sequenz ist. 6. Verfahren zur Herstellung einer

- Se quenverfaeétnabin Afsprich11] dadien gékehnzegetnetnds € dis erahnte biaBches DipepgieSpalistbic
Si gnas sequiehysircArginifi odek AigninsArgtfin ges Fr agnent der Signal sequenz mit voller
LUnge von 45 W | dt yp- Kl uyver omyces-a- Faktor ist. 7. Verfahren nach
Anspr uc N3.6VerfdaenuracinAtpeieenh deadurch igeitennzeighnet, dase deyaarantie HofSromalér Sincrfeiterpror t
vol | er LAnmeforciider ¢im GAP-gronptor ist. giesgensnniecKigiveyerapicaatakior-Sigralsequanz e Kiwveit ahr en
nach Anspreeises] lactisadiakierSignekesuenzeiptcidedie genaarde Hlupverpayiensnipatis-o-Faktor-Signalse-
KI uyviér omyQueez 3p.disgenginte heferpioge Belyperfidseauens dioy| EpAgFEiRgngssignal gebunden ist,
| acti s- a- PR PP L@l"gﬁﬁ%ﬂ"@;@ Ireielie “P%?'"Zg'sch%'ﬁﬂf"él tnach Anspruch 2, dadur ch
gekennzelchnet s, das' .genanpnt epr.Qzessi er ungssi gn eine b SiS§ hes
5 pept | d*gfren o O AT T S TR DR, Sonad Tierigds RPN nac
Anspruch 2, Vidoiin gekennzei chnet, dass das genannte
Hef epr ozgsy nﬁrﬁr %§c%' m&k ofi5eadiagh Sﬁﬁﬁﬁ Lo Rl bl hbSarhidip e i @
direkt an éi@pspraﬁaa s&n%’g wgrﬁm ¥9§£ id as éeh Qi er
i st, und Iﬂﬁﬁerb {Bo8 1k IF genan Klu ktor-
AnSpr uch YgigfiRbqudid: ard%ﬂuﬁéﬁanngae Kﬁé}agfe' ﬁ Siytebtiaséiens 6Hef eﬂenééﬂ?&z@ss ﬁ-ﬁ SR
Dipenbi d- gabaldbmtit] bR sihe) dRmtARgifin-ShdhstéeJdubieldt, it \WRdkB lan dbe -gendRfit alafemg@ach

Anspruch 1falypeistd fshied Rk GitNdemi i tWidchondiBaSietitl € genannt e basi sches -
Di peptid-Spaltstel- 5 | e Lysin-Arginin oder Arginin-Arginin ist. 13.

Ver f ahr a6 VesfaiitenAnacpr Argpruch, 15 atddurahh gaketoesichngt] asssadas geeemste ddterolpge dodlybeptid

Hef epr onot RrochgmesirdistFakt or pr o- not or oder ei n GAP- Pronotor ist, die genannte
Kl uywer omyces- a- Fakt or - Si gnal sequenz ei ne Kl uyver- omyces

| act i s- 47-Péadalen 7 Hersieliuog eless Expressionavekials, dadyech askennzeirtingly dass may eje wplikatives

| act i s- a- FReRt blegralivgn Aysiam zur (Fraielung yeropigbilerrManifestieengctind (Weitpraabe rag |disghlachkom-

Pol ypept i d3¥yndigl unheine BNA-Kppstnddion die gamise Ay Sariafrealnadedingmcrien Arsprichedbldis el ne
Lysi n- Ar gi 1 aE%‘d’Y“E‘?t‘é’f’!b@'eﬁﬂd ein Zwi schensttick aufwel st. 14, Verfahr en

nach *An ad ch ekenn ei chnet , a enannte heterol 0

Pol ypeptﬁgé% Q d|e en eu '56 éogle %}5 f‘%\dnﬂg Ea:le% 0

geke g&ée ::> bd»u U{sft’er edl kul wne n aBenen e?wann rgfe(ro 8? de?') der
ein I- v Hofd expr, yp% elﬁ&%

ei ne Kl uyy, ;no&}%ﬁ S0 hétér E&’E F enann

Kl uyveronyces | acti s-a- tor- |gna sequenz an d| e genannte heterol oge

Pol y pepi, ArRgieH 2ur GRioligsifda IRRFARES Porfbdsiash | RA woBd das ge&akw HeeRIohS ¢ -
das eine Lychipbptidusiardeh K&alet%ehéf@amc%gﬁéseqahﬁseweﬁéw.ma&a UEHEdIdHL €
hetjer ol 0genelaksgRRRJehdintt WeloQ FamtbriSigngikequéha mslgm@romyzéya%harﬁdnansfau&ﬂmt 16.
Ver f abr en nach Anspruch 15, dadurch gekennzei chnet, dass das genannte

het er ol @¢eveRatirgrpagat i Atisdrrcb Cli9y danigich gei@hnzeiginet] dass\id ’gaiaﬁrmen Kipierohlgtestaeraktorn g
ei nes ExprSigskasnzaioe dugyeraiydesr latis-gEdldonSigedlsetueat ist. dass nan ein replikatives
~oder integratives System zur Erzielung von stabiler Mnifestierung und

Wi t er g8peendigatiine Nachkom nen in Hefe und ei ne DNA- Konstruktion, die
gemage Beyandicpyons pew Iny Etatscqontaptants sylyasis: AThRE, CHYPE FRGGR, GRa 1Ty HnLUahii-oRE
konbi ni ert 30 18. Verfahren zur Herstel | ung ei nes heterol ogen Pol ypepti ds
in Hefel ﬂg‘%:ﬁ‘ﬁ [oant YR drotéine, axant ung 3aayence gpcides;aings qiinepmprend yne

A

Verfahren Hce ?e‘grﬁéietﬁwgggﬁﬁﬁ%ém?" d88 R-We s4apence
Kulturmedﬂ? ?ﬂtﬁi H'Qeungen kultiviert, unter denen das genannte

“heter Ol QgeColr?Q u&%ﬁ thADgl éuwatﬁi ?a revendication 1, dans laquelle la protéine comprend aussi un signal de
maturation moléculaire de levure pour opérer la maturation moléculaire de la protéine en le polypeptide
hétérologue entre la sequence_ de téte et la séquence polypeptidique hétérologue.

56 8. Construction d'ADN suivant la revendication 1, comprenant aUssi_un_prom_oteur de levure a I'extrémité
5' de la séquence de téte.
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genannten Hefe exprimiert und von ihr sekretiert wird als Propoly epti%, l '
das m ndestens teilwise zu 35 nnt en het er ol Hi
prozessiert wird. 19. Verfahren fﬁr@r@?%l ung el nes he?ﬁm“ﬂm ﬁﬁmsl ‘!‘ '
Pol ypeptids in Hefe, wobei das genannte heterol oge Pol yp_epfi d unter der :
Kontrol | & gisfiRhcel®At SnvER!d RbendiclibRh SRAIBABIESE KdcBbrcS b6 1% dstlia sslbheb @b tate

gekennzei chp i0Agieur BBl @L PacBENA KIS véhReSdd Wl falvadd. gnal sequenz ei ne
\gléuyveronyces-a- Fakt or - Si gnal sequenz 15t. 40 20. Verfahren nach Anspruch

, dadus.clssgakendwoN aivattla redkngisation €, dgssiaqualieda Kquyhee B 81e02Ela aéduaric de 8te
Si gnalssequedprésentéec IKIFigy2er onyces | acti s-t - Faktor- Si gnal sequenz i st.
Revendi cations 45 Revendl catlons pour les Etats contractants sul vants: AT,
BE, CH, ©E,SéfuanceCBADIERuivanT la kevendicafion N da®EladuellecCimsdanance ideridtel' esDbh dregieent une
prot di ne ayemtionughale degdnuense de' Bte ien dangeani pairplea.fu isoteywre del Klyyneroggepscdeciirale
tote du facewege- a de Kl uyveromyces dirigeant |a secretion |iee a une
sequeffte poal ypepti di que h6t6rol ogue. 50 2. Construction_ d ADN suivant |a
revendi cht iS6fFence GAIN syivap ja rqvendication 5o flags faguelle, i 1eaRIC AR Ble songrayh samAle
mat ur at i on Sfdt SRIHINGS PeBRdoResEifeR 'B6Wr%opdrer 1a maturation noldcul aire de
| a protejne.en | e nolypeptide hdterologue entre |a sequen de tote et la
soquenpet v LA ST S5 B ol SR T o
revend cati . FERant CAussio un pronote gFe-a |'extrdmtM5'
de |a segueReg,derAnN Sivartta reyenfication-2, dlils laquatie?s si%%%mﬁtigﬁ ALBLLBHS ¥SBTurd 2
revendi cat ig@fnrdnd [HARSd &gblﬁéliﬁ‘apfi(ﬁqu%% ; gg@ungegpgc e est la sequence de tQe

en | ongueur conplbte du facteur a de Kluyveronyces de type sauvage. 5.
Sgg;luewem;l'semn&luvmnémvhﬁ 14 BVRMEHERE, idand 14hueld A SigraPddUdilralioh MoISRMIE B Byurte
tTe est | aomgentaunche 8ecdupdr&dipeptidique badiqie AR redenhent I i'diitrémdts Nodu poRyFePRALC €

d' ADN sui vaBrologuer et g Bkinpll'iéspdcesurdans | aquel l e | a s6quence de tOte est un
fragment fonctionnel de |a sequence de tote en | ongueur conplete du facteur
a de Kl uywv SéquegmedAD sLiygne las evengigaion BOou7 10, Seapubaete (8 sBNlescoumas dipbriidique
revenddi cat ibasiqu corgixers duampine lubecardiginesequence de tote en | ongueur conplte est
| a sequence de tQte repr6sent6e a la Fig. 2. 8. S6quence d' ADN suivant |a
revendi ct iSéarence ¢Rssuvar drcteyendipations He dang dagualie ler se do epypyre dipentidiaue bysiqyepst

Kl uyver ony d@ine-ggining geargigifer@aipiee-de t e du facteur a de Kl uyveromnyces
lactis. 9. S6quence d' ADN suivant | a revendication 2, dans |aquelle |le
si gnaf® d¥ fREsTHeien GACHSRRL B Lpvpadicgtion S gans “gﬂ' gﬂ'ﬂ“ﬂﬁ dajleviwe g UE&QHSFPE'

di pept i di q@g fieféeéeq%d)% Lg{ff Ot%r‘é ursiéeq%oeg's lctge %?% :ﬂ: aur 2:
rovendi cat illfom, e %} Y ﬂﬁ'? i
di rectenment a reex relm Ita'e (ﬁ % :)6% c;?p pgl e hgggoru @o e at es‘? exsepr?f)etur'd' un
espacour 44, blnsttioh SFHOR SlivahiNaSidberi@Bion 33,7 GHE HMGRT1IE PiyPeptidb hltérolgBSest 1a

I aquel | e | @roehyinisif CoOupure di peptidique 25 basi que conprend au noi ns
une arginine. 12. Sequence d' ADN suivant |a revendication 11, dans |aquelle
(& site fhe comielio: dADR&MbAntlia GétendiatidnCh, Gard Sdquéily Sd BrometéLdid8 ilsvére @5t un promoteur

ar gi nkane- afdgifatiedC« odQuinl@omdtsaun HAPL Rt dsquenck deDiteStili 1aatBiir d e KRy WRRuHyEaat 450 One3,

dans | aquelséquetce dsr Bisnduetactewtar e Kiuyerag/esuiactisrad ra bé&encel eloTtéle tda Ufacteur @udelin
pronot eur GRerdmycesteptie s dideld la Bownchupdyaertidioue tetédioglé pay Visteomigivies d'wssignane
s6quence dde matustionméléauiaineide lavue quKiinglyt e sitengle esuplira dysinsrargining fusiothd (direntamerdie

tte du fa@v eelypeptidgdetiiolgguect extpxompt d'urcaspasest |ie A a sbquence

pol yp®pti di que hetdrol ogue par |'internediaire d un signal de naturation

nol dcul al®% Soprirugtign, GrAPNG BHivaptolppeRdicatiep d5.t dang) daopelia i rRalypsplide, BEtplagUs; 9%k et  un
espaceur. B3NSt nstruction d' ADN suivant |a revendication 13, dans

laquel | e1'). Q/e(ggulr >éipe(xa rgsls%r(la chﬁérEJaﬁt' t%géillgtér%g tréplliff?'atif ou intégratif pour assurer le maintien stable

50 dans une levure et une construction d’ADN suivant l'une quelconque des revendications 1 & 16.

18. Procédé pour produire un polypeptide hétérologue dans une levure, qui comprend la mise en
croissance d'une levure contenant un vecteur d'expression suivant la revendication 17 dans un milieu
de culiure dans des conditions dans lesquelles le polypeptide hétérologue est exprimé dans et est

55 sécrété par la levure & I'état de propolypeptide qui est au moins partielilement soumis & la maturation
moléculaire en le polypeptide hétérologue. '

15



prochynosi ne. 15. Construction d' ADN suivant |a revendication

| aguel l e | e pronpteur de |evure gﬂ’ Hp g{g teur 40 de faclm“ﬂ]ﬂmmmml”m
pronot eur GAP, | a sequence de tdte b s ur a de Kluyveronyc Lune s »
s6équence de tete du facteur a de Kluyveronyoes |lactis et ia sequence de

tote du {5apLEdE pRudBrodllit K ESMBUSES nééiBbius dand uhd BGurédhid IBRBMLEN Bélypeptide
pol ypept | dh&éifodub b&t's8érEt8 Yéus RPdirettich QluRd $8aGHNEd EL1BE dufacibuiNdd 1a ®RurBRalEBsk ON

i 3&ul ai 1 gn 68 qletl oot ideit8lS kil tackdlr & bd B 16l@reCaAL Y Rqlonéd MEBRI @ tAtdiEa de
fusi onne dkigelomg®el au pol ypepti de h6t 6rol ogue et est exenpt d' un
espaceur. 745 I6. Construction d' ADN suivant |a revendication 15, dans
| aquel | e20! Bropsalk \spiegpt iadevetidationol90dane legad lal séquencecdeyttie siu feeteurle’ de Kleyvbomyces
d' expr essi esh umosépueacradet tétel du faytedrerve Kiugysramyads lactiou | ntegratif pour assurer le
mai ntien stable so dans une |l evure et une construction d" ADN sui vant
| ' une qURsvensiingtienschoyr Fitetaentraiart gwivant : 85 16. 18. Proc6d6 pour produire un
pol yp®pt i de heterol ogue dans une |evure, .qui conprend |a mse en croi ssance
d' une | éyuPecedd mpy rof e copstrugtien @'ARN ub sampiRRd 44, falpam f'un ?{aQ"@OHf%PN:%ﬁdP'Bn 17
dans un ni Pecifaypace-p Eig dy f%Pé?‘f_é“&8%;&&31&85&‘(99%??556?'@@&&@%”éé’awée“‘ d"ADN
pol ypept i dEP9AUYBY SHALRGERPADEEPIdIA NEIREPIgHs et est 55 sccr~t4 par la levure

ot o RS E ' £0lon BBl B4 4 6L 4HERsaBRUENS 0 del o)
tar, olégulal eviir etEe Y n Iﬁjcgydé?lg &quegnce de téte et lef
1111111 115 i N v e 1B IBR SRWEHe SR I Brodd T e un
: née lypeptidique hétér . .

pol ypepti de heterol ogue dans une fevir € 2dans | aquel | e ce pol ypepti de

het er ol eQUPERE sufver 85 JeveRdichtidn®1,d4ui %E\FBEH dudNR RRGH AU Sprblforduflds Blkrd @CT EUT

aide Ja | epdiirdnite 50deA8 bbb dfBeCe que | a sdquence de tete du facteur a de
Ie}*fevure est une sequence de tete du facteur a de Kl uyveronyces. 6 20.

Procede 4supnasds suRant @& Rshidadoh AN ddM, leqleNB d50BHEI dd BteS 6l UL BSyReride db ke eHU
facteur a Baguklrdgmpse dy esurasle KIlperafygesdedmedauvigst € du facteur a de

Kl uyveromyces | actis. Revendlications pour |'Etat contractant sulvant: ES
10 1.25Pr5oc Baiefdp owivanbrie pevesdicatione 4,cdans tisquelt ta osfqubngeDik. t@feli estc npigesnde |da Hteai son
d' un fragnwpesaitépBia Go®ant une sequence de tete du facteur a de

Kl uyveronyces dirigeant |a secreffon avec un fragnment d' ADN codant une
sequencé- pBIogise ge Prpajeiien Hgreitareneru@ADN suivant lpreyendigation i dpaslequebla séapenrgideat i on
1, qui confStectil ua fegment Jonclioand (e 1A' seavepgeagmisin enylongyurcenmpfete oth fasteynaidede
mat ur®t i onXIAPRRYIesdp BPR8AUYBIur e entre | e fragnent d' ADN codant |a sequence
de tate et _le fragnent d' ADN cqdant |a sequence pol.ypeptidi que t er ol ogue.
3. Pr ocgde;ﬁﬁdeégl?aq' £ piimes t??‘ﬁ gl B AoTours SopelFe G B o
pronot eur HUIER {5 Blefersenee 2R PG 2 anite 5' de |a sequence de tete. 4.

Pr Ocege é“b%@d&& su!li@antr IF Ye%}glcgtﬁk '19(5%7%9 u%?l §éc{y§vﬂfg$ @le%ui&%%ﬁ&e%ﬁ{}%r%%@ gﬁt I a
SCQUENICE Ufnelfondaie WIS ebibur &R Rifrlofomthshatd, UT 2 de Kl Lyvermyees=de type
sauvage. 25 5. Procede sulvant i~eation 4, dans |oquel |a sequence

de tate geSprobdas SRHOR FevoridRatioR b&uahEBEUBRE BhRFdd mtdtatioh thotééutaird de RURS Es¥rdie

pepar at i Ogh ke W8 Boupfel UBEBIqEs AERle LivéPhcelrd revendi cation 1, dans loquel la
sequeqce de tete est un fragnment fonctionnel de |la sequence de tote en -

| onguourtocewmial sevadila feaeridization @, difs (3ol le sighél 48/ viratiol RBculkre Uy PRUrs dmpAge. 7.

- Procede suunvsiaide lcaupure\dipaplidined basiquédiusiclnd sirdcamast|a legtrémité] Matnqalypptidectis@roin

| ongueur cguet est exeawt d'ireesp@gurence de tete representee a la Fig. 2. 35 a
Proced6 suivant |a revendication 1, dans | equel |a sequence de tate du

fact eir 14 Brecsdf pyivant danyevenslication 198 196dunerieqeldle sitetds epupreydiveriidiave desique

Kl uyver omyesprend a4 inains ape apginiie~d6 sui vant | a revendi cation 2, dans |equel le
signal de maturation noleculalre de | evure conprend un site de coupure

di pept i d?.qﬁgceséagw:ﬁptéa @Equﬁatgg 6hg€qfrlgquel le site de coupure dipeptidique basique est lysineargi-

nine ou arginine-arginine.

50
13. Procédé suivant la revendication 3, dans lequel le promoteur de levure est un promoteur de facteur a
ou un promoteur GAP, la séquence de téte du facteur « de Kluyveromyces sst une séquence de téte
du facteur a de Kluyveromyces lactis et la séquence de t8te du facteur « de Kluyveromyces lactis est
liée & la séquence polypeptidique hétérologue par l'intermédiaire d'un signal de maturation mol&culaire
55 de levure qui comprend un site de coupure lysine-arginine et un espaceur.

14. Procédé suivant la revendication 13, dans lequel le polypeptide hétérologue est la prochymosine.

16



40 10. Procede suivant | a revendication 2, dans |equel le si W
mat uration nol eculaire de | evure site de coupure| U"l I”“l =
basi que fusionn6 directenent a |’ %&qféﬁl%g%ﬁ du pol ypepti de !

et est exenpt d' un espacour 45 11. Procede suivant |a revendication 9 ou

10, dans Le@itkyd SivaitiLretnaiCAbs! dndbiBPb pRindldG: RASuRBUR GPHRHGEA a8 thctBBH 1S
une argi Ni Ny uhspronds lo{egttc &6 |a3|§éh|YéﬁEE ad nt@te%%\fﬂ%m cad k@ﬂlei;%yceg 3%unb Mld&lce isteRd t e

gﬁ/cour)ur e G duska ﬁﬁ\&éﬁdﬁhc@s%t id séaada@@aeg@m‘aumm—amwv%m%eaiagﬁsmsne
13. Proceges Blesyhis fdloly @ pad interdGiaitePiaSignal Qe aRIFERSrORGIEcIRIre

| evur e s£st W8 Igvine oIt iRt uhl eitechQiJﬁml‘e Igsirdargitiifie fusionNne idRdtfemetRu pbifpeptdpLhd s igate
tete du facteeest edmpedid aspacesronyces est une sequence de tote du facteur a de
Kl uyveromyces lactis et -l a sequence de tate du facteur a de Kl uyveronyces

| acti s est6.|Rrapédéasulvant gengadicationpid| dapeletuetiie golipepiivie thétdlologueesida prochymosine.

| "internediaire d un signal de maturation noleculaire 65 de levure qu
conprendl Hi Psgofdé de redparsinned'iny seqtaur sljewireisie qul camprensh lac eambinaison. d'pn sydires
sui vant | a rénlieaitipe Biépali ppor asguerde msiilia) stable kil y’Efe'BYWQj@’eﬁéﬁ%?QﬂPtﬂ’@ﬁPé TARN | g
pr ochynosi né)bteit@ par le Epc@éggianslgge Eyelconque des revendications1a16. | 111111 111111
1121171 liii 11 ant Ia revend| atlon 3,
dans | oquéq']ﬁ ‘Zﬂ”’"ﬁé’" I p@{y 8‘} Q?té'ﬂ' ” ?Jrje

pronot éur G@E?IS mll e c'z)acturt‘atn urcf:ﬁf tlons dans Ie Ies ue éie
sequence de ﬁ&:.n i aqeqa i aﬁm
tate du factsg iie Y 46 ?rrh f'

pol ypepti di que %etero ogue par fe |a|r un S|gnal de naturatlon

"ngcu'z&“ i Frocsds pslR phRMIKY Bn gbli:pebﬁbﬁ| Haterdibiguss b di'»@ IS4 PAAHE 1aq¥ehb r&@%gbéyuébe
fustonne di megloRER st S8drsRAUoNDR RIrdclch dishb BEqRbRG 48 183 diPRteu? % U8 levird. Baractsriss
espaceur. 16n cBrgus BOssgubnderds telodul &N &1 0ok loite &5, unél 8taerlcs Qb Bte Hie facteur « de
pol ypept i de Kngtesmlc@gue est | a prochynosine. 70 17. Proced6 de preparation

d' un vecteur d expression, qui conprend | a conbinaison d un systene
replicad i £0. Fwocsdé silyaraitld fovendivation 3% Waresrleduel laradqodnice de HteadM fecteld A e IKLGvdranwidese
avec une corestuneedquence dé BeNuddsteenuede Weyverbmyges lactied6 sui vant | une quel conque
des revendications 1 a 16. 18. Procede pour produire un pol ypeptide

het 6r ol ogue dans une | evure, qui conprend |la mse en 15 Croi ssance

d' une | evure contenant un vecteur d'expression obtenu par |e procd6 suivant
la revéhdica- tion 17 dans un nmilieu de culture dans des conditions dans

| esquel | es | e pol ypepti de het6rol ogue est exprinbt dans et est s~cr6t6 par
la levure a |'etat de propol ypeptide qui est au noins partiellement soums
ala naturation nol ~cul aire on | e pol ypeptide h6t6rol ogue. 20 19. Proc6d6
pour {duire un pol ypepti de h6t6rol ogue dans une | evure dans |aquelle co
pol ypepti de het 6rol ogue est secret6 sous |la direction d' une s6quence de
tete du facteur a de la l'evure, caract*ris6 on ce que |a sequence de tate
du facteur a de la |levure est une sequence de tate du facteur a de

Kl uyveronyces. 25 20. Proc6d6 suivant |a revendication 19, dans |oquel |a
sebquerce de tete du facteur a de Kluyveronyces est une s6quence de tate du
- facteur a de Kluyveronyces lactis. 30 35 40 45 50 55 17
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