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In describing the present invention, the following terminology will be used in accordance with the
definitions set out below.
&5 A "replicon" is any genetic element (e.g., plasmid, cosmid, chromosome, virus) that functions as an
autonomous unit of DNA replication in vivo--i.e., capable of replication under its own control.
A "vector” is a replicon such as a plasmid, phage, or cosmid to which another DNA segment may be
attached so as to bring about the replication of the attached segment.
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var i Orgspettivéif.Sthe ThOB BpOBamHE aspresBibrDéaBichte RELCAHUbdedRPake @itfle BRARHIZIOGESSI NQ
Si t e @neseod pbR32S [FBR32AWECHRSSll)BamH]; Faay 6t.al. Sdpra.] This laemibés cespcGact s of t he
pr esent Piasmie riABRA (Rigukd 4)Nisrargbdsyy shivdle naattont &hi€he Contains cthe' eqrhplete 2 aspainnes Of
st abl [Broawh, int MolequtaeBiblngyoof hesteast Saacharaunyices; Mgl., &, py d4bs( 981)) std pBR322 sequEncasons,
useral It gisqiantains te, yerdt [URAS gerleLdgdved iemmiasmid \EEpR4 [Botstoimt ot eln (18793 Cems§:1Mead r abl y
two ribplyeashtEWRd mﬂ@m fremh |plaoshid pCll/b+ ERfR Puflicatiom Ne. 1U6.20T Plasraid| iABBhwa bot h a
yeastcongweted by digashinacpRd with BeeRt! and reliopfing dnervpeler te remee W@Pﬂ'@l%ﬁeﬁ@?nc@ anpl es
of su'B‘H resultiag plasmid. éflEP%‘V%ﬁ‘MaF lligeatjzed F@eﬁf'ﬁbwﬂlﬂ%‘a’ Bt dhecqopplate 2 |
phigh. hpd bz linegrizqg wit ﬁr-" ke ’éf““%&ﬂ P‘a mi heNé't!PS*e%'ﬁ'deaho Sci .

US?—Q A@MB ;ﬁ qlﬁ ga al fr. % gat ith a
158: 1 'P‘t°ﬂ m% K %‘i ™ RS \?éE't i 9'Fﬂ°d?1'“d’|’e | ow
copy r? asm R copy numnber gener aI |y ranging fromabout 1 to
@out Wt h hi gh copy nunber yeast vectors, there will generally be at

%g-—pr eferably at |east 20, and usually not exceedi ng about 150

com es PRsrd pYEAIS Girbe 3bm pYERE RHhRAGE dhB&HRs b R AR s-1488SibadBy WeRiidthe Bddakd €4,

ei t hepr Qnlat BBiaGs 23087 4r@1BY hEVTHRE chéffell & orldBds IR, thiRSbY lefthaling BIPRRB Eighdls UPON
t he abfemikeddlycoddyidibe vector and the foreign protein on the host. See, e.g.,

Br ake efhedd-factos 6pdel andDiNA NeBEidal HIE bind facifiy’ BISRelsulinNaRoded QY this Plasthifl Gvele

i Nboe Qondtracted bt ligatioh @f yy@athetic ojgancoedtidey togivel 41298 Bp Arhgnient withct 5 Ncol bveaingag esd of such
vect ar $' airellilk ovtiang, nthé reequends. whiele ,is eshgyn, inBElgart e2.nTret samlence Sufi paparopriglee

sel eodigannclevlides was alidred guing the synthesis (se thahcadorsowhicnspesiiied dsi 8t pagitionstd3, Pt act i ce
of t hendfA7eefcthe natnakafacton ldaderviowhépacitiadeGlg lat [the sgmet pasitienst Tha\BNA ssadencst | ng

y eas tsppeifying the dirtermingl 13xaniingracids of praiishlis Wes islenticahts that inch G - ThecR9€ be eynthelitown t o
hate, DNM@"@?"“&M"HMQ%@@&% sbsitytpdar e parrarEle fragmentef #EAY 1294 PYSARLEIL VIR  and
over 3e 1he asmnidscRGAR apd RXGAIR resPestiyalr i cr oor gani sms are general |y avail abl e
froma variety of sources, including the Yeast Genetic Stock Center,

Depart ment of Bi ophysics and Medi cal Physics, University of Califor ni a,
Berkel ey, California; and the Anerican Type Culture Collection, Rockville,
Maryl and. Met hods of introduci ng eBogenous DNA into yeast hosts are well
known in the art. There is .a wde 55 variety of ways to transform yeast.
For exanpl e, spheroplast transformation is taught, for exanple, by Hinnen
et al. (1978) Proc. Natl. Acad. Sci. USA 75:1919-1933, and Stinchconb et

al ., EPO PubI | catlon No 45 573 Transformants ‘are grown |n an appropr| ate

-,




7 £P 0 324 274 Bl be permtted of the yeast host to yield a high density |
of cells, and then expression igpopadyopsrgt The secreted, processed non-yeast !
protein can be harvested by any conventi.onal neans, and purified by

chr omat ogr aphy, el ectrophoresis, dialysis, solvent-solvent extraction, and

t he |i lKCepYGAIB Exanpl es The foll owi ng exanples are provided for illustrative

pur poses “only, and are not intended to linit the. scope of the present

i nvent i orPlasmid RYSABontalpeBNA prepding e acfaqies dqadler yhich plimingtes iwq of dherires glygoevia-

mat erl élP’bs"P% Aﬁ'i‘i!ﬂ H@’@é@%’h'i“ 'fP6F° ‘F'PF@G’ Y"Sd?sf"&@ Rigsmidhas ppleg gingle glyRe P’bﬂ‘%l nce

el) ovm n r ¥ ' nar% Ol? 10 ava Ia ]
HEh ﬁ;f%g A b

V

nce
human Jc I non lre Qas t}éﬁtal% pal n%-“ % , one
havi g qu n o?%aa@%sv roodsbifics siteQhE
havi n9.p u. neaa ﬂaa.sf&ml"a&ohg SO agmam OB Gho ¥t bRy 2l |
of t efﬁé&&x@ﬂox@ﬁ@ﬁpkutt WiR BaNBI 2Ad a h &6 fragnﬁ‘dm Ourt construct Is a

truncat edni@- &ggvé O1.2 | B2 ERMHMIaghent StidhN Sortaindl NG &nﬁieléCWbﬁt brBMotSriat et

[err] . ii8erproinBuiiiViakbiof tirfindidr dSpTsSion: BA:66HE Wasl the tigalalinid Bar@id6at and PicskiRtass- al .

(1984) tserpBRIAHWECONG-84ll)Bamei to glvPlasidia JEXIE whKH was didiéd inuEbEdlicat i on No.

116, 201] thenled dxpredsionmasssgtiadiomuHAIS was Téntoved by cutting with BamHg aodthertgdd isolating _.

synt hetthedragment. s digatadtifiio Baeldicuimne plmsphetdsccitiod seastshgite wctb) pABRdnsartibreaft or |

| eader tweeraression, catdetle wgmintthe priquerBaimhit sitei of tpepRR32S sempnehceshauch tahthe GAPDH |
\Ler mi naramotes wep rsexireal terthe UniquerBaiheisoAne verior. Thimpiasmictwas@GYB. whi ch is shown in |

Figwle 1. Transcription is nediated by the 404 bp BamHl - Ncol GAPDH pronot er ‘

fragme® PYWAH%vis et al. (1985) J. Bi oI Chem 260: 4384 4389. The 1206 bp

Sﬁ?;:ﬂ ﬁxp';"fefz‘?dés:n ass:;;t;re c '(']'1"5| i sti n m ;E‘Fr‘fi:mt‘?' Bsfo ter Ig; ge ésﬁ%g]t#o(?nce
t
Lermng °°"@£? it e SO, iy 3555 oy BT s
{ l @i.l”gl YGAI 1- AB24 \
B:/CC)S)XI r1rHC1/ r@s ectf"?}.{tglkﬁmﬁl’l’ﬁrli n@%@ﬁ@%@w %ldgegjotrfgggﬂon cargé;hétgte was al soor l

subcl oned |nto'the u%ﬁ BanHl site of a derlvatlve of pBR322 |
(pBR322( EC ORP- $6CT CEARCAGITGTGRGETECYCATHTIGSTEGAS N d was cal | ed |

PGAI 1. Plasm d pABZATHTTCOARGEASRITAGRTETGARBAEACR RAGAGTEANR BB ToAL§ 0 cont ai ns

the conplete 2[err] sequence [Broach, in: Ml ecular Biology of the Yeast

Saccharonyces, Vol., 1, p. 445 (1981)] and pBR322 sequences. 35 It also

cont ai ertadding/iha fiikel IRABnegzas pEamnit waicul witnBapiH} and 2I558bp 2ipal|-BaiHs ragmeniotasal .

(1978) gSdsvinted: This) fragmeinttcbraainsctbes todbris i3t desipioesc34eBS rof the d-fdctoo lsager Brked direpilylid . EPO |

Publ i cays-drg pNgessihy Gt @ld thp| peainsitlid qedkidAch. ibese et intawening dequedéag dstweerythyEp24 ;
Wi th EceRp fermigsidusl $5geft theg-factee lepdartand theoprpesasingesite Hireqiisiradiacsint Rnthe @rpinevines . |

The resedupicdg pl asm d, YEp24WRI, was |inearized by digestion with Cal and

| i gat ed w°f°E=Wdt RBAIE sp (ot ¥ hz'?'ﬁap 2P ﬁ?’ﬂ”'w?ﬂdc?l 5¢4ap tmmntl s%tsalﬁip%eﬂ“wame@ al .

The ﬁ"eé‘{tﬁfrl;‘?:;sﬁge P%"r;ﬁ(’:gz:‘ ngi)qﬂPc t@?ﬂ"" ‘?‘hPs" '@g; PH“%&EEF“%?P"&’ El'lf P'I‘Ré‘d8605
bp vec% '}:‘ 'E -
i gate mﬂp g?fen?oqag gRher 205 ful v jb ;{; Eep' @3 epRRRIon €259
Uom mn £ or 1} imng |dues1 n as

p J %ge. e % hea e é?a%ii‘g
the 45 p%ﬁgc -5a r{bg aQo lvb rE)Ia ﬁt It
enco e§G§|7 Iactor eader er el n e co ons n-at ‘residues

23, 57 a A617 &IWT‘ SBAAY SR he 16530860 @ss‘ibn Sl .&Ia{em THaldxprgssivh!

three %h@&i%'vﬁsf’daﬁ lihhteld irfick 61 me&&aflpaﬁmqagwam&nﬁrsmbor l'eader and the ;
N-term nal 13 amino acids of proinsulin encoded by this plasmd were 50 |

CONSh I ECEanbaltyive Exg@ésionn of synt hetic ol i gonucl eotides to give a 294 bp
fragment“wth a 5" Ncol overhang and a 3' Hindlll overhang, the sequence ‘
whi ch i s Rdsmigs pYGARIGYU; @@YBAIS,ThEGAILARRIN QECGAIT ang (PYGPIBI were trahsfagroetll intee Sad-des
was al tharamycell cirevipiab hatraig VAR OB ((Mats deuRida 2, weiadn HistbB0c inemitcii® 1)i essbnitadin aat

posi t i dessriged by Hinnemet ab 11989) PraceNatlaAcad a$ci. AISATE1929- 19380 Brersfomantspi o¥GAI-681 G n at
t he ssamed p\@sﬁ'& Vo5 SelectRdlcloDRIKIng defiaionhy mmayiis 19§ the [ethenplesanidsi wekd selegted fidr no

aci ds gRPRYPPRYul in was identical to that in pYGAI1. The 294 bp synthetic |
ata shown in Table 1 compares secretion of proinsulin mediated by the natural «-factor leader

(PYGAH-C1/1) or the a-factor leader with Gin substituted for Asn at positions 23, 57 and 67 (pYGAI3).
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55 DNA (Ncol-H ndll1) fragnent was substituted for the conparable
fragment of pGAI1l and pYGAI 1- &P d32mBygave the plasmds pGAl 3 and pYGAI 3,
respectively. 8 EP 0 324 274 Bl C. pYGAI8 Plasm d pYGAI 8 contains DNA
encoding an a-factor |eader which elimnates two of the three glycosyl a-
tion lppeusen cyteps (2 ﬁ'b?fe'"%‘é@ﬁ' rneformante) werp grewn P’ 43I' hfe'" eehelic F%@'EE med® has
only ﬁc"!ﬂgdwc@e@? 5 Sheragn gl in F@'F rprin ©Yor epar ed
as foI ?%“d q‘—‘}‘tP% 0-fold “5" thPts ?f’(“‘"\‘/vgé,‘"‘?"édﬂefftgé‘a"“f@ rf“tsﬁé'"‘é? §§F‘B‘°nw‘i§%1sset te

ctH CIOPFEY HUI u -|k jal (1
ool g A e T B A .
ngA' 89’%3 gp%i f}dyfﬁ arj
AT P

; %Céf g 1Phhtisy é-ﬁ& o2l SO
Seque Py . n&.u Jisch th # m' L%ﬁﬁngidt t 2R 10
COMY 2loBieR o RRRINLE 10 C RS TROLT Aty dor! it @it 67 dlabotd ﬁém.qﬁuneeﬁn:fé.aﬁ the

LYSAr odiuCamsbd & thd ih@catddMRndidrRantsS(d i) inSSILLA e d6rdad M1t 80 -l polisted

ter m pRténiugsfnURaa& antihdilGted ROGMRRL intdaFa~t hé&diun. T8 tnidiuinCcohtBis DB786 iBast r agnent

from pifedied base % wactihic Beartdlasarhon, 4.8 Gadamind badETRR iglucese) (06% . addrive, ateyve 1. 2

kb Banydtophanagnaetit2omihradhing cultaresn @ele Hravangd |30t @ (66ARBHR hor andaiulturd supemptadtact or

| easleproparesi and absayr/d| ag rdedcrihesicbove. Data preseatbd in Tebip Rebmi that teaemesidrinantsragyibdien

| i gat thd constrest Bapietingdig truacatbdpifactes iratier sedainidda singlecgitcesylation site at Asnzz secreted

pBR32 noEtivompre dminpnopasiivp insuindikeypatesiabiben did rapsfogmanistieeringvises canstomiewithi the E.

col i . tulrjength nalivg rfasteplpades Transtermanishaatingsthegensiam vith (e dulllengihwclertasysadaswith ng wi t h
(BarH “‘arﬁa“‘? fingle (glycosylatignasite {fsred) csoprptad muph lesy {nsylip crose-rpagtivgl materid tardid - cut

and® phsiImerts Searing e fuldpnglh saive efpgior lpgde(,gé?{edwmﬁ}gggziactqr 988"t i on of the

expression cassette was in the uni ? BanHI site of the pBR322 sequences

such that the GAPDH pronoter was p to the unique Sall site of the

vector. This plasmd was pYGAI8 2Q D nXGAL? Plasnmid pYGAIZ contains the

As encddFifegt of EfimipatiomefecFagiorf LaadeoBlyéosyiation Sttasdn Sbmeﬂslywﬂdselmrweglbtoealf or human

_‘—en
:br%

pr ol nsuljirn: ,Igﬁsd?m%,@ct or 1 eader] hasgpeen tijanca SQ bt | odes only

am no aqlds 1735 of the a- 25 flactor T eadel or-e-contal-ds a single

site forl glycosylation at [err]|. This yeast] ex¥8'si on WeP&Dsanas

construqt ed Aas1089pveNB-ciALy St, [pPGAl 1swas cyt w pp Hndl 1. gy Hpgl | -H ndl ||
U Rker Was added of the fgllowng stmigcturg: 5 24 04

- CGGCTAAAAGATTCGT TAACCAAGACT TGT GTGGRACTCACT TGGHE GA .04
CGATTTT(ETAAGCAAEMVGII@MCACAGJCAAGNGT GAA! CTO®GA- §' After adding the
l'inker, {the linearized pl-asmdjwas &0t with Band7, and a 558 bp hipal | - BanHl

fragment 22?0%% 0@@3 o atbrial P%Eﬁfdswsyg T A
rest dues 8d MsdiAt erfdQhsu &dras. b ﬁ‘ljep d%giL sobrBtodtper i - AT 9
processi rkﬂcéh?eean@m%ﬁm@é‘as&r LRIV $bcleldd PETH Rbralized 108/ S SNl Béhsiy Wifar VeNi ng
sequencesabBioiRRe & WaveleRftPsomAof §.651 due 35 of the a-factor |eader and the
pr ocessi-Rrg—st+te—dt++recty—adiacenrt—to—the—protastRr—seguerce—Seeond, pGAI 1
was cut with Hpall and BanH, and a 504 bp fragnent gel isolated. This
fr&ynent 40 contains the GAPDH pronoter and nucl eotides encodi ng am no
acids 1-33 of the a-factor |eader, the 3" end termnating in an Hpal
-overhand conplenmentary to the 5 end of the above-described 558 bp

all -BanmH fragnent. These two fragnents were |igated together and cut
W th BanH to provide an expression cassette containing the GAPDH pronoter,
sequences encoding a nodified a-factor |eader containing residues 1-35
directly linked to a Lys-Arg processing site, the proinsulin gene, and the
a-factor termnator. The cassette 45 was then ligated into a BanH site of
pBR322( VWECORI - Sal | ) BanHl , as descri bed above, to give plasmd pGAl 7 and
clemed in E.coli. pGAI7 was then cut with BanH, and the 1062 bp expression
cassette gel isolated. The expression cassette was then ligated into the
BanH site of pAB24 to give plasmd pYGAI 7. 50 E. Conparative Expression
Pllasm ds pYGAI 1-C1/1, pYGAI 3, pYGAI 1- AB24, pYGAI 7 and pYGAI 8 were
transforned into Sac- charomyces cerevisiae strain AB103.1 ( Mata,
| eff2- 3, 112, ura3-52, his4-580, pep4-3[cir[err]]) essentially as
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described by Hi nnen et al. (1978) Proc. Natl. Acad. Sci. USA 75:1929-1933.
Transformants of pYGAI 1-Cl /1 55eperad4prdBi3 were selected for |eucine
prototrophy, transformants of the other plasm ds were selected for ura
prototrophy. Data shown in Table 1 conpares secretion of proinsulin

medi ated by the natural a-factor |ed@¥®2(pYGAl 1-Cl/1) or the a-factor

| eader with A n substituted for Asn at positions 23, 57 and 67 (pYGAI3). 9

EP 0 32{kfigof 4f Thinchtod®6rFulBngM latFdétar L oddePwithla Siiglel Glebositatishasite af Ansfonsedeton) wer e
grown fpr 48 hr in synthetic comhsaﬁﬂumhtuuan | acki ng | euci ne [SDI eu

Sherﬁ‘a WFTI%S I reast CerretTTS; Fr'h { Cotd—Sprrrg—Harbor

Laboratp Luted 20-fold into the same medium Culturek were

gr own 43-72 hrs, {cul ture |super nat aglml were pr¢pared byg/mbwssdfugatio*l and

wer e aS>ayed for i munor dagd,44/¢ %&ﬁs-rg@,g&dv_n ReAsaUT] nMja nrgt@gé@ (IL™M
h +-BS J R

in 5, ale r.mm-f-fm a4 —aS-Say——t-A—] can be
seen i n|ABig e el i fi natli &5%f| t ¥ three‘ﬁl y ¢ $8yMat | ono%q tep bem the
a-facto p‘f%ﬂd%erz“yesul tedjin esdentiallly ng segretio

insulin % ! nat g4ri a® conﬁgff'bﬂl t o ®hat maa‘fat d’%‘g? the ﬂﬁ’t | ve a%tact pr

| eader . pred ented in onp r pY - pAB24
(fulis-1| natlve g—fa gé% adeér‘9 E r}iﬁ%% ngt [er ]-10 ctor

| eader Al one r1l Vi Q\IL,’-\I Lon sit at rr:\ lL a PYGAL 7 ('r runcaft ed
a-f act orﬂwlmmmmtd@eelwmrwﬁmutrwgfoawﬁ dycos lation site at [err]) for

t hei r al® Becrejecicepseeageting @W"‘i‘rb‘@ﬂ‘?ﬁﬁ"ﬂ|('leW?§td@Pfﬂmed Y mermpetifiencul t ures of the
\idi cat difiqpmaynepesayith 'S -ebged pspiin agd igpulip slgndgids. RtarizieporiagagfiMgecraied 1| wer e
pel | 8t ec{%‘%%‘f‘ﬂ"ﬁ%‘h tf ererotagpatiBiqometizes 14 A RuBUe o 8RSt Wil nto [err]
medi um hangeet veysleRglh 8901 o'd: 67% veast nitrogen base. 1% succinic_acid,
0. 35% NaOH, 0. 5% casam no acids, 2% gl ucose, 0.005% adeni ne, 0.01%
tryptophan and 0.02% threonine. Cultures were grown at [err] for 48-72 hr,
and gullt ure supernatants 15. prepared and assayed as described above. Data
presented in Table 2 show that the transformants carrying the construct
enpl oyi ngThisrxample, preneed the-exeression of iittienoth e-fagionlesdgr epngifuetyletini at glysasyia-i on
site atfiof sifes] tosancpxgregsipn ﬁﬁ”ﬁl ?’?P"Wtﬂﬁé frynaaietoe-Eagiet papuerice seiaining. phly &-singleer i al
t han diglycesylatparsie aipfiehze: gleip gpelpyaddn thii pmAleis ahympn praingplin anplogj v e
(@sf agt d‘iherP'@é*lTé’P""e‘?*I"ﬁngf Eﬂpf'ﬂf besa saplarry ByrRererth (KEXS erdepepfidese dleawaof §ifer - | engt h
a-fact r with the sane single glycosylation site [err] secreted nuch
| ess i ross reactive material than d| d 20 transformants bearing the

full -1 engy fdp ei)ye :ﬁ ﬁﬁ %ntfoq(ﬁ rlvo)h%ﬁg Tabl e
A .ng %k a{g" éqtm G A onfr 5;% 4 e et on
m Figure 3) which enoode 0 aci ough 30
LM er g thQB/dHLm, s D ahes syt.a.-lse e he o Al B LR dop codons. The
3.9  plasmid pYGAICZ Was prepared from pGAIC3 a¥) -2
Plasmid pGAIC¥was digested with BamHi, Qﬂd 1 1107 bp BamHI expressno?n chssette containing the. 08
04 ABHABDA drgmdiahl b sbftlelide encoding a-factor IBlider linked to proinsulin andiig;3 andthe a-factor
ND “ transcription termindd Fad jsol&isd SR GMET hio\BamHNGighsion ahd prospiah@rtieatbd pABIN) ands
det er mithee cioled ia ECeplipfidsimid pMGAICROvas obtalbeiicinaxhish yhe\ekbrission cashetib aae brisdted sl | n
;and i nMihnﬁstuamdsrwa@atoamlsothepmqtteeﬁ#"altpdfmwgmn eted per m of culture
\and in sone cases as |LM secreted per m normalized to a culture cell
densjst P Q¥dfChn absor bance at wavel ength 650mm of 1. 40 45 50 55 10 EP O

324 274 Bl
Plasmid pYaF,7C3 contains DNA encoding the truncated a-factor leader described above for pYGAI7

linked fo the sequence for the proinsulin analog, also described above (pYGAIC3). Thls plasmid was
constructed as follows. .

First, pGAIC3 was cut with Hindlll and Sall, and a 132 bp fragment was gel isolated. This fragment
contains sequences encoding all but the first 12 codons of the proinsulin analog. it was ligated into a gel
isolated 4640 bp fragment from Hindlll- and Sall-digested pGAI7 to provide plasmid paf, 7C3. After cloning
in E. coli, this plasmid was cut with BamHl and a 1062 bp BamHl fragment was gel isolated. This
expression cassette contains the fruncated o-factor leader construct of pGAI7 with the proinsulin analog in
place of the normal proinsulin sequence. The expraession cassette was then ligated into the BamH! site of
pAB24, as described above, to give pYaf, 7C3.

50

56
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Table 2 Effect of Truncated or __Ful | -Lengt h a-Factor Leader with a Single
G ycosylation Site at [err] orepces24224@i of | nsulin-Like-Mterial

Transformant No. of Tests[err] ILM2 g/ m
ng/m [err] Range Mean Std. dev. Range Mean Std. dev. 10
AB103Camparative Expression .22-.55 : 37 .12 02 .04 . 026
.01 [pYGAI 1 - AB24] AB103.1 38-1.0

6 Expression qug}g were determ1w IE m two strains of8§ cerevnsme §§am 18

:83 231031 beenc‘i Examp i coveV m of
B % S
ﬁlé

ur t al.,
assay2 enle?e % tl:l(gb% f’ilE' .%‘ﬂx%d ibst dpGRPr L €d as
LM s -72 ﬁ.fs at'30 cGnlJi'rJe%ﬁ‘dn% §rﬁQJa§ Pe tnf&&&t: lized
to,gm ﬁ,p W,ﬁagg,{,,get, RsbilnWadivirh unarg,ssapsor ance at wave engt 5 mmof 1. 11.
2 hi's 18« A3ts e SHEWR InEriblb BEALERHE $6en AR Rincaled! dfadtor! BRI mddibiBS InGrbasb@ader
const Bdéfakion df RhrinBloBdivedprbindilin/4h@15¢, lcdmpaldd@61thé hit6ral.o-fhdtor fade? ¥§YuBes] ON construct
enploying a truncated a-factor sequence retaining only a single

glycosylation site at [err]. The nuape/®ast prot ein enployed in this exanple
I S 18 hurran proi nsul i n anal 0g wherein the connecting " C' pepti de has been

repl aqgg; VA=ps AR M adr .:\.,‘- TRAR R Ntk TE

pl asmnild 3&. Was rrae l[!)y re ag#dgglt_ o Andi Ila éa? ragrre t of
_pGAIlmm—enrredes—a-m- Sugh—3 he

(G pept|ireasformpn | bo. shtesty’ and 2 transl ation st(SWcodons vmth a 132 bp
syrfthdtic Hind|II-Sall gene fragmagyﬁ“ (shown in|Fi gureng’m (m;g,ph encofdes

am no laci ds 14|thr Ough fre cIer = KEX2—en Dt se
cleavdge site. lthe Ac mﬁige M‘;ﬁ'hsj ?tﬁﬁevit ﬂa'{% oanry 4 S 98,

pYGAI cfaawas pr epar éd friom.75GAI{C3 &8s f o| | oves. Pl aswdod pGM C3 | gest ed
Wi th EHJNHNCShn(E the 1107 bp BdnmH exprgessi on cassett ifni ng the GAPDH
pronot|8B18dhe sequénce |gfc®Bi rig A48act pr P¥adef -1Hi%ked #® proi Adul i

anal oc[PYefr?@31 p a-factgr trandgcriptionftermn najor ed and | igated
into BARHIP4q; ghsteé and 'PRddphat ak®- t r pat e® pABFE12gnd then|cl dfed | n E.
coli. |IMG&%PH pYGALC3 Was obtdi ned, in|which the expression|cassettf was
(o isent] ag! Qg h {hat 3t he |3F%%2dr ond @er has Bt ox{ d81%8to tRe ufi qui8 | site
of t hdPY&H B. PYaldrr]17C3145 Plasmd pYaleirl? ' DNA encodi ng

t he tr yrcaihetmaf fhee iraspehdsmtheansfoleannts wrebstathove for pYGAI 7 |inked to the

sequeng)Setroted trlogs-rpactiverissulin:like-materiab(),M) ks detaivipedt bylradmpddiiore ( pYGAI C3). Thi s

pl asni cdipmeupoassyrwih ' Rldakmisd fngdlih endsinsulii stantiardso B¥duiBarewesorted bs aorauts Hi ndl |11 and

Sals$ , eV per 118 of dujturé andgeremeuntRecreige perind normplizeld toTleplkdensityteen cont ai ns

sequengksarbanee ai P50 pmawavelength T he first 12 codons of the proinsulin analog. It

was |igated 1nto a gel 1solated 4640 bp fragnent. fromH ndlll- and

Sal | -digested pGAI7 to provide plasmd pa[err] 7C3. After cloning in E

coli,mhis plasmd was cut with BanH and a 1062 bp BanH fragnent was gel

is8fated. This expression cassette contains the truncated a-factor |eader

const r udhis ahkanmuBAbgscrtiet! fhd banstpsctiinnaf el fruncaterbb-tagtor Bxppeissigrevesfor whieh medintas

pr oi nivcrkased e@rpesiondevels Phestiedmauirelike gowbdestoet.t e was then ligated into the
kBanHl siFirg, @ DNA/BAupncenencading? iycdted pdactor leader(ing @ ¢oving QPWE'W@SOT IGF1 mRs 0 324

274, BRrer@mnep Arsynthejie sggupnce s Bﬁpﬁdpheﬁﬂﬂéj'ﬁ Prasqdres epelowing)an dRiesystems pYGAI C3

and pYRPEPINA Prmhesis magaing @pcerding t9f maguiagtipes, dikaclips. Fayriee) RNA sequences were
syn esized ranging from 22 to 57 bases in length, purified by PAGE, and phosphorylated individually by

T4 kinase in the presence of ATP. The sequences were then annealed and ligated by standard procedures.

The sequence of the synthetic gene is shown in Figure 5. The purified synthetic gene fragment was
cloned into Ncol/Sall digested pBS100 (described below). The resulting plasmid was called pBS100 Taf,
IGF1.

Plasmid pBS100 contains a yeast expression cassette cloned into a pBR322 derivative, pAB12. The
expression cassetie contains the hybrid ADH-2/GAPDH promoter and the GAPDH terminator flanking a non-
essential gene segment. The ADH-2/GADPH promoter is a 1200 bp BamHi-Ncol fragment isolated from
pJS103 (see below) and the GAPDH terminator is a 900 bp Sall-BamHI fragment isolated from plasmid
pPAG1. EPQO Publication No. 164,556. Plasmid pBS100 also contains a non-essential fragment between
Ncol and Sall sites which is replaced by gone fragments of interest. The expression cassette can be
removed from pBS100 by digestion with BamHI and cloned into yeast shuttle vectors for introduction into
yeast cells.
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. AB103: 1 has been described in Exanple |I. Strain AB110-4 is a derivative of
Saccharonyces cerevisiae 5 strppo32B2iPBfMata, | eu2, ura3-52, pepsd-3

hi s4-580[cir[err]) in which a deletion has been engineered into the pep4
gene. These strains were transforned as described above with plasm ds
PYGAI C3 aRlesmisvidSI G3Cahichaenitaing He hylaid ADHASHS Dijepramotas praelewed abqva,orag iconsiredtadt ur es
wer e gredfiowsn TRDADPI] pprtipro ot pramotgy) was cg 9&3 bygutti %P% mid gpntginiogithe Nl s

t hen pémee&% Q?pe é’@'ﬁt ﬁs'f"lﬁ' dBe'm Al 419 q 2034 lf"tSh‘ tPsﬁ"ﬁPB 9[‘%0“\9]

redh umEEeEs % ﬁéf??é?ﬂ’ %mamosomaw
compet 1t gw% o '& ag@%&ﬁ%} lt"gke e %Rthe. ?65? 3.8
ik owckgg
i

res tln m er Va S8 ara rom ers b
can be 1cuqr eng g e& tl on
of i mﬂg&:ﬁ'ﬁ%slis\/aﬁja#i( H% Aiinker F
| ea 3MbiS fthi %@kbr@rgns o‘PEHeEAnﬁE Q,bﬂbs(;! .ﬁan s fﬁB&l

ConSt r Yf) u@‘v OsActib ﬁ EhYyRb REbi,Are8E WRH nueRRAE S, afll sublgdnt trédteadith Heo

Leader rﬁr@fﬁ dRkyFREcoRIGo cBfte Iﬁiﬁéaﬁ&e@fof tholscule having 1 blunt end at the site of the XHol-MRern0/ M

mg/ M, ah@®@bk EcoRPBHIE The GAPDMEFRion of the Hlofoteth@as. constrRAGOI cuttind/BRénid pPGAFIIEPDEV .

AB103. Publication No. 168,556] with thd erzymibs BamHI andlEdA, followed by the Tsolation of thé 0.42¢p DNA. 14

. 04 {sp YagehdnB | Thid purified\Bdgddntlwas then complet@ly digested wiith TheGanbyne Alul add dbapproximately2. 15

. 14- . 6@00 bp fralfinent was isolatedl ITHisIOAFDE prdrolEs fraghizihll asdigated to the ADHB2 fragment ritesd- 1. 4

1. 28 onthe lingaf @ector describ@d atoPe to give ptasmid pdS103.01 [ pYGAI C3] AB110. 4 3

2. 15- 4. 12A BamHy) fragment was thenjisolatpd from_ pB$1003ta,. IGF1. B[[s fragment contains3iie ADHXAGHPDHAC3] 1)
(A/mi ni PATOST. & Wineated arteeigielagrion (AX 12 $1-89) ribyedro ecessing st ¢ coding sequpnee def

cr 0s¥- 1@e and e GARDN ferminator sequarca Thig BamHl frgampgtswagdhan cleperbinto pAB24, pgYipHsli t i on

r adi oi Iﬁ’f?ﬁﬂ é@% mW‘ t'°h 9‘1525‘59 I°'°P%B’€f éﬂe ?‘u’sd*r"i' ﬁ’h%d“f'ﬁ'ws Eﬂ"?ch Plagiid Gl85g & WaResul t s

are rept 'rf;xﬂ'(? . d a amctgoq‘
secreted
e fﬁ? < §%s§o .e; 7 é}i% Jugedline ea TR g
a- f aCt of e% TofEkd Flo r’f ﬁ.ﬁh 9.& RYRER Of
active 2’4 \Bntloh %F ﬁﬁ l%ﬁ IGUes m hre§ I (1@7 4918
truncaty SlpteSdion' BRpP&Ed. aNd a Co sequence GFl vvas prepar ed.
~synt het CThﬁeééxgg%% awaénpfr&mism tayuﬁéﬁrsé%ﬁh nsﬂ@e(s\tmﬁfﬁaaspds%h BéhsitivéP! i ed
&g) 0SS iR0Skios PBIdreBdisH e ScevdB 61 bitRing @bdut & loﬂg:oﬁdantFﬁﬁMf Jfbdsh BT thé growth
| 1 ect infBiumFOndel Q&HaarBNGhdRIBRR SHakLask\Elitres 126 inihaty A@ite iranicodd i fh@fii\ealgmtlﬂ 57
bases i18-24 ao@é Post Pidtuldtiore dThiny 26 Adblculiuees tbi pPBORPPAVIGRItsSH andnaB 110 gxabicri-by T4
Ki nase were griwh yiersseandd odndifidris. for Ti2chosre.CSupsradant waiples twaentaien raead erdl z2nibulsi gat ed
by st apdstindcytatioc@d assagad fatiGF Slialegizaicetivity (RRARarehfertinwetriosadgieitys(RIAS witheptidGH1 N
Fi guss e atibodiése Apigan bé eebnspYHUIRRI 56, withreetrincaieshefattonlaaries [semetet! pratip dRlavbicti 8all |
di gest eubshpBBID Oregidtactionhues bielbginally actie Altaght PYIUGHIH2M4sserrgtediarpre pioteisdthyBS100
[err] Btpwedmectivi) bkl snilndies relaivehnitieso! dispsiey wesdinlagicallysativeasset t e cl oned
into a pBﬁQSZ"E“'Efeﬁ’? #m"v {reTablg ARThe radigecepionfsgay JRRN reegeuses; the-ability pf i5F-Ltobind

hybri d 9 Fm“?r of pqbig "FP@”@&F’BH% @F?WW{E?‘W'VP?PH ’r' 'tdsH Rligved
essefit |t 'Z%§ th' % Q% Rt Asqay is degas Fshal Pt e ol

f ragmerqt 7?)so| amoﬁ:ﬁ] t| nl?a% CrOSf-r ctw 8§ ﬁ’!]e IVR ﬁsn?())ﬁty |:P lgst .
bp Sal | i'Cat’i on No.
\164 55€i° 'é qgg%ﬂ) so cont ns a §]Iessen ?ra rrent bet ween Ncol

and gal | S|tes V\/m ch is replaced by gene fragrrents of |nterest The
‘expressi on cassette can be renoved from pBS100 by digestion with BanH and
cloned into yeast shuttle vectors for introduction into yeast cells. 12

&0
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EP 0 324 274 B1 Plasm d pJS103, which contains the hybrid ADH 2] GAPDH
pronoter enployed above, was cepgtgq@zg@ias fol l ows. The ADH 2 portion of
the promoter was constructed by cutting a plasmid containing the wild- type
ADH2 gene from plasmid pADR2 [Beier et al. (1982) Nature 300:724-728] Wwith
restriction enzyne EcoR5, which cuts at position + 66 relative to the ATG

start codon, apauedleas ¢dctdPigh "6t PEIES eawé@&%a a Prhftdgeal the ADH2

region. The resulting if' H%Sr e8de?Ch?' a i«%&@ﬁ‘-&l s rsml |
fragments was reacted yehReBal 31 exonucl ease to renpve about 300 bp

Synfhetic Xhol linkers were ligated onto the Bal 31- treated DNA. The
resul ti ngredMsfoalignit vector frag®emrd about 5 kb) was separated fromthe

| i nkers gu QgFsiMm chr omat ogr gphy, cut with restriction enzyne Xhol,
religated, and used to tratmao__ rmE. (RIIN-Z-to anpi cRRAi n resi REAnce. The
posjtionsABE1@ he Xhol |inker were det er ni ned by DNA sequenci ng. One plasmd
10 whi ch (EYLBIGRU-5%) Xhdl. 0 inker witHidn the 5 ®heBtranscri B&d region of
the ADH2 gene (position -232 from ATG was cut with the restriction enzyne
Xhol , trcaBEO W t h nuc ease Sl, and subsequently tr ted Wltg t he )
restricti OQPMW@]- | tokreate a |idear vect o? | ecul e B&ving 1 bl unt
endsat the sit th hol |inker and an EcoRl end. The GAPDH portion of

t he pronoter )c cted by cutting plasm d pPGAP [ EPO Publication No.
164,556] with t#]f nz nfs BanH and EcoRI, followed by the isolation of the
0.4 Kbp DNA 15 adw This purified fragrrent was then conpletely
\divgested with the enzyne Alul and an approximately 200 bp fragnment was

i sof%at ed. This GAPDH pronoter fragment was |igated to the ADH 2 fragment

pr es eriRopesit of BiglogieahMalerialsact or descri bed above to gi ve pl asmi d pJSlOB A

BanHl fra ”Pot was t hen |sol at edelf)rlot‘{‘p 8310 'B;;Q];’;_ GZJ%"" rTh S fra T
t ’25
T e s e et e
r seaﬁﬁeéﬁ%" PIYRE % hen cloned into pAB24,

previously digested.with Banil ncu:LLl ve clone was selected, and while
initially called pl hPapagitetiMegeriali t [WASCES Nématwr) | e Rerdogit d pYLU GF1-55 . (See
Figure 6.) A second|exXgigyahRn Vedt or g7yl Ul Grligidhepas|al so prepared by
(@nakogous methods. AEEBH|(gvalidspn rta p iggsgghow) i pdoiggur@ 7. This vector is

Simlar to pYLU G-1 E?‘qm:_g.mqgshc | lg7d4p8Ss a fuh;_t,zglfaengt h a-factor | eader 25
directi ng secr et i on—w Tllltcwl X Uﬁyrﬁttvll |1—caj\, par e EX&ITp' e |.A )

and t e rl fact o&\d%g{? n%%n%rWYe@ osgtr {AB?&JJQI EJ;O Publ i c teh%n No.
Sl Vi

issi that S e e re uired practlc n nor th yodimen
g\on?jse o?% g |I (f h ﬁ%l ﬁ{i IC%V&II xgﬁgﬂesf i?) ts[§atl f
ca eS‘tSftion 0
| GF1 f4.0 d ﬁt&gn nt h.§c|&§9r'8b éi§r8.1 utive.
30 Irﬁustelcanmm at ﬁ%anﬂemtheaﬁ séa.nen\e@ssdee& éoene rl nging about a | ow

concent r by ef fo:G d:lr@%@ntioﬁ\h sReida¥bbd Iﬁ‘%@hb‘ﬂ&talluﬁtﬂlﬁé pubio8d FNiuSkr6H) il il ONS,

- shafe Hol cboibushtlt thtinGés dnd Mobifidatidne Imay bl foiacicé@ withhethe lstbpd SEthé Bpdehddd ERMsUR DY

18- 24 tiwse bSordiesnd skillmDelbrat 1 on. Thus, 25 m cultures of AB110 (pYLU G-1-55)
and AB110 (pXLU GF1-24) were grown under standard conditions for 72 hours.
\Super retbimst sanpl es were taken at 49 and 72 hours post inocul ation and

as sy eklaifns forl - follpwiny Ggnteacking Statesi: AY, RERRM,) DE B, @B IT, LUaNn8E eacti vity (Rl A)
with anti-1G-1 35 anti bodies. As can be seen, pYLU G-F1-55, with a truncated
a- f actlor Alvesstieqil comprising 2 XNAfopirEet thab providigs d9f the exprpasion end %ﬁct‘efmtﬁf ad@pryeaslr act i on
was bi ol B@tetf'als‘t“il DAt Goperuct gomReingha [§9ding) $epyencey uadet thet Oarghy) rreeagnizpdt hat
showed rB%[E?rlptﬂ"t t"’W‘t 37d tenination S9qyeNGPs. Said ?QQI"&F?%‘%‘I“? opqogling %P'B‘F“’?hP‘gV R0t ei n
wassobi ol B (pader ??Pét‘"f"és"ﬂt’ {said P'éy?ﬁo'?@e ye? '°° s"e hat

radi or ecF f‘ef lg_’fu gz"‘"ls PRRY sald
que ce is 2 e resigu said_precu
Lgf;gtes[ co gnsas tfte smfl ?I %\%EP g ccE I;'o y) & lﬂh\é far.%r é FcuIp s%g %@l vity
t hr oug 9" eceptteor The receptor assay is descrl bed in l\/arshal | et al.

( 195’54)2 J theldsht Becofdg @ HIBR + widRlicP&id dbR-yediBardteid is d MEmmaEh BlolBUBRPSRApNE-RI A) 1S

a conpet jabhMs saSRRMycEdiphaRRBE €S the anount of protein antigenically
cross-reactivewttrmative | G--1, whether or not it is biologically active.

The assay is described in Zapf et al. (1981) J. din. Invest. 68:1321-1330.
45 50 55 13 EP 0 324 274 B1
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Table 4. Secretion of |GF1 Mediated by a Truncated a-Factor Leader

or a Natural a-Factor 5 . Lea
Baiget T g I,

AB110 (pYLU FGL- 24) 1.3 54 ' 2.7
66 15 1) mg/mM 2) ng/m 20 Deposit of Biological Miterials

The foll ow ng eégﬁ?ss%on gg(f:t g(rsiower é“%qéme ia.' 13 kl\g/{r]e?AFF%% Fgﬁype
Sulst xre ggljl\?\npltl beeﬁaf:c'igiz&fruré%ﬁi hrdv F:}ﬁ%‘?o?-%ﬁgtgg B§dapg§t

Treaty. The accession n 61 s and dates of deposit are listed bel ow

Deposi ted ' TCC Nunber sit Date E. coli (pYGAI7)

67597 %@%ﬁ 30 49 ReQ E. coli (pYa[err]7c3)
67596 129/ 87 E. cphad(pYLU GgiaB5) 6759%Ra R2A29/ 87 These
deposits aggipgovi ded for the conveni ence of those SKkrlled in"The art. °
Thes¥ depos{psrereriessher nppadmi ssion ghat such depgsits arelgequired to
practice the present invention nor that equival ent enbodi nents are not

w thin theaBki0l of the-art in view of the present disclosure. The public
avail abi | i t {pYLULRGIe2ddposltd is not a §Aant of a 2itense to Géke, use or
sel | ,the deposited materi.als under this or any other patent. The nucleic
aci d sequences o})thwgd®posited materials are incorporated in the present
di scl osure by reference, and are controlling if in conflict with any
sequences descriBéd Be/BLn. Al t hough the foregoing invention has been

de3cribed in some detail for the purpose of illustration, it will be
obVvi aus that changes and nodifications may be practiced within the scope of
t he appEapdsicf Blolkpin® Materiéiiose of ordinary skill in the art. Cains Cains

for the followmng Contracting States: AT, BE, CH DE, FR, GB, IT, LU NL,
SE 45 1. 7Fheytolianingcexpiessionryertorsiwerp depDiited witin dter AregricanhBype Slultiwre Geltection r(ATGER),
expr essi28M BardawgeBriver Regkvilld, Maryiand. Y Sdstand rwilt be maintaitied upyign teeoprovisienstof the
conp#si sPudapest Twert- Abe aceepsion BumkerrcRed detproof depeskt ey lighed Belawst - r ecogni zed
transcription initiation and term nati on sequences, said coding sequence
encodi ng a precursor |aspydePMatbiatic oMUc MabeO] Bepositni® | sequence and said

non-yeast protein lir i@ OCepSt tte—tirat provi des for the

clgavage of said noni ;EE:\%&( &%‘L infro é dp ec@g Z pol ypepti de, wherein
30, 'E, coli (pYafi, 1 : . .

saf d”'| eader sequence i—gﬁb:;@uuﬁs of abo o0 Nt e{ézgg ‘7' esi dues of 'said

precursor pol ypepti dé=2 Conpr sl t e’ gnalipeptide of a Saccharomnyces

or Kluveronyces al pha-factor precursor and a single glycosylation site. 55

2. The Thetd degesits A Rigyided fox [thej qenvenigpre ot thesesekdlied indhe gt J8eseslepasits pre nejthgr an

mamg| i 34misgips, thal sych dapesits aiedeqyirgda praptice ﬁfGrprqsgnt Senting pes b ewivale Rmbedireantsy . 14

EP 0 320 popithin the sl of thesart in view of the prgppnt gisclosyrey e pplig pailahifityf these deppsifs it ed

a- Fact Pt & GERHeN2 fgpnse o ke, usp or sell thacdeppsitpd. mpfafialsryndpr i of ap other patent. The

49 hrs nucleic acid sequences of the deposited materials are incorporated in the present disclosure by reference,

and are controlling if in conflict with any sequences described herein. '

» Although the foregoing invention has been described in some detail for the purpose of illustration, it will

be obvious that changes and modifications may be practiced within the scope of the appended claims by

those of ordinary skill in the art.

. ) Claims
Clalms for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LU, NL, SE

40

1. A yeast cell comprising a DNA construct that provides tor the expression and secretion of a non-yeast
protein, said DNA construct comprising a coding sequence under the control of yeast-recognized
transcription initiation and termination sequences, said coding sequence encoding a precursor polypep-

~ tide comprised of a leader sequence and said non-yeast protein linked by a processing site that
provides for the cleavage of said non-yeast protein from said precursor polypeptide, wherein said
leader sequence is about 25 to about 50 N-terminal residues of said precursor polypeptide and .
comprises the signal peptide of a Saccharomyces or Kluveromyces alpha-factor precursor and a single
glycosylation site.

50

2. The csell according to claim 1 wherein said noh-yeast protein is a mammalian protein, and said alpha-
* factor is Saccharomyces alpha factor.

14



72 hrs RRA[err] RI Al err] RRA - R '
(PVLUIGFL-55) © 1.0 P 0 324 274 B14 _Tmiﬁmyu =
AB110 (pYLU FGL-24) 1.3 - 54 * ¢ L 2u( s =

66 15 1) ,rrgl m 2) mg/m 20 Deposit of Biological Materials
The fol% oWlerrg! aseprdisg & daim weberaip saigmpmmaiap goteinds| humap inslitdkegrewth faghr Ifge

Cul ture COPSUECE pFhHMEnANRel 12301 Parkl awn Drive, Rockville, Maryland,

US A, apnd wll be naintajned. under the ovi si ops, of the 25 Budapest

Tr ea y.* THE Sl secating © pemot wherin s prgcarso f hiriap o s Ruman egisiin o e
Dopot it ed, L HI S e T LA CRBEF TR £ B o Pt o 2 2

67597 HIEFHD °50 ' E. coli (pYafL7C3)

67596 = L | < : These
deposi % Dol da« bl S pibERh 38y o eae2 ™, 0y O pyreinael
Thesg deposits are neither an adm ssion that such deposits are required to
practi @ THCcHIr R6&dihg ko ¥BNbHeOs diths t a5 BieidinVaaldeybhast Eodip & fréR MieS gobis Bae NOt
Wi t hi n t henhamlsiybds. of the art in view of the present disclosure. The public
avai lability of these deposits is not a grant of a license to nmake, use or
sel |l tire Tepstadcedingitaim & lwherelmekid yeiatticsll ioS. @rwyisied. her patent. The nucleic
aci dissequences of the deposited materials are I ncorporated in the present
di scl o$ur Ehetopll pasprding pleim, 7 whereincseid yeasha-factbd drepgrsprfis $.reergyisidd Micil. wi t h any
sequences descri bed herein. Although the foregoing invention has been
descr i fedAdpubleciyandae DY mojegile eamprizing hisgien eycoding 3 Rrequesef Ralypeptide gcretabledy pe
(obvi 2gus t P EResRSinRidIeqigng Wity efprencede Prs et tharalante hiying i sEW™i t hi n t he scope of
t he dppende i by those of ordinary skill in the art. Cainms Cains
for the fgrﬁgﬁﬂ"%{%‘ﬂ‘gﬁgcting States: AT, BE, CH DE, FR GB, IT, LU NL,
xor osei o eiE o BB nShid nRoBN RN b i DOV S08 100 the

expr essi ot g sCGEEhT D ChvdiyBid b Kifbaimy b Mt tior e able ONS T UCt

compgi si Ng @y 0di i ge €M f r _ rol "ot yeast-recogni zed
transcriptin i nidnbdibd 2PoibdideSdr ! Aol £fds SERHR HiSdoes At Lok [YcSHEHANCE

encodi ng a precursiobr PBloydaSg sife! thi ploRBERI1rSiidvaigs oPsaicCRbtlsoSsefipspiaeindid sai d
non-yeast proteinylyjesked by a processing site that provides for the

cl eavage ofn sai d iignintggenfbm phddpeitsof r om sai d precursor pol ypeptide, wherein
(_sai tol eader sequenéahdrsin about 25 to about 50 N-terminal residues of said
precur sor [@Enypepintaes anm-yeampoleBeddt he signal peptide of a Saccharomyces
or Kl uveror§/ces aingies 4 protessingnite thel savidesfodcisavage nijsal mecycopplypdptiden site. 2.
The cell according to claim1l wherein said non-yeast protein is a mammlian
pr ot ei r19- EhecPNfaindleculepraseordifigaiotalaim P yvh&sin Afancatdps @ polydeplida of aloubt9 to 23 aminoEP O
324 £74 pacidginigmgih.cel | according to claim2 wherein said namalian protein
is human insulin-like growth factor | or a precursor of human insulin. 4.
The celf- HeddAdneizgulp geqording slaim pretaim 1 wherain e @t integes from oo AiapbPH 2B i n i s
human projinsulin or wherein %a sai d, precursor of human insulin
corrp% i I&s MoV melecyle asrarding 15,2Rim AL wharein B is@n A1tege fromabgutSyo 2poutlst - r ecogni sed
processin e cleaved tn vivo.,5 The. cel ]l r di claim.4 wherein said
pr ocesé:""ngw?ll\{'«emé?escu@[acecao'\r?lga tqoé}a"?ﬂ%wmﬁbsgﬁém ?@P&&%a@% l%é‘b%gﬁg.r onyces. 10
b 14. The DNA molecule according any one of claims 9 to 13 wherein said yeast host is a Saccharomyces.

45 158. The DNA molecule according to any one of ¢laims 9 to 14 wherein said yeast a-factor signal peptide is
a Saccharomyces signal peptide.

16. The DNA molecule according to any one of claims 9 to 15 whersin S encodes a processing site
recognised in vivo by said yeast host.
50 :
17. The DNA according to claim 16 wherein S encodes a dipeptide recognised by the KEX2 endopep-
tidase.

18. The DNA molecule according to claim 17 wherein said dipeptide is 5'-Lys-Arg-3' or §™-Arg-Arg-3'.

65 ,
19. The DNA molecule according to any of claims 9 fo 18 comprising a replicon.

15



6. The cell according to any one of clains 1 to 5 thﬂlmnllme“ﬂunﬂﬁﬁm\hell :
Is fromthe genus Sac- charonyee®.324 274B¢ cell accor y erein
said yeast cell is S. cerevisiae. 15 8. The cell accor di ng claim?7 Wher ei n
said yeast a-factor precursor is S. cerevisiae M[err]l. 9. A

doubl e0sTheBhiferolppyR seeerding,focclainy 19 wheteim gaichregian preadiegealsinreryrser RelveeRlids isr

pol ypept pnder #18cqopirol (9f ¥easiregpoyisads ranpgsigtion iniligtion apd, tegpinatign spAUPRePR ra8A 8idt 0 one

of t he stoPlicAds a yR2RifeR¥foR-he structure: 20 [err] wherein AF-CHO [err]

2s céﬁia?*a?%@g%cﬁ'ek‘f’% bt o kgt =R eble” s e iih o, "o
10, R T B Mo S 0 @&&ggﬁo g:mm. SRR e Sldl™ 1°
la

aci ds narlyeog Q,g er @5 cessi ng
site that "provices for C eavage 0 sal cursor §pept|de in vivo by
yeagt ;28NA method abc%rd’fHﬁ th RIS wHoteth® yddat &PQ%pré& BRA molecule according to argNd
wher ei n GR®Eaims 8REHdes a non-yeast "protein; and encodes a

processing site that provides for cleavage of sald precursor pol ypeptide.
10. Thea. Riwstioe |acexding 18R 2 Bi02d whidhl fakier Eoniisys @bdavel\- ofeths Asheyast pRtdi/iaept i de
of about putifled form23 am no 35 acids in length. 11. The DNA nol ecul e
accerding claim9 or claim10 wherein n is an integer from about O to about
20. 1Zlalink éorheoitowiag Gortragting Stdteng ES,BRC| ai m 11 wherein n is an integer from
about O to about 10. 40 13. The DNA nol ecul e according to claim 12 wherein
n is dn Amethgéfor thegraduglion of a3nopyeashipreiein which qomprisas @romiae, 2rvesst eql| camprisivgedi ng
\@p:y one BNA @oagirel tpt irsovides i dhe: exprassipny agds secretipn 6t ajngn-yeasi preiay &3l OM4. 45

15.%The Eﬂ(]ﬂ"‘ﬁb?%ﬂ?'@ %16%"6}9&9 NgeoHNgef h‘bﬁé‘"ﬂfm‘ éf‘?aa‘i' ’ﬂ@ggzepd’aﬁ’”%'é jritiafions 5 g
yeast a- @ fprgyinatign acr"peé e 1"8 Sepu ey “’§‘i’ ?‘i"tfésedl%a The
DNA nol e ° s°£8?!‘8 ar 'g’ Uﬂ‘&'“di? F‘HF? S‘E‘% %Pé g;éﬂ’é’?’ 951 °'é“:%‘ﬁlf

-e min esiduées 1 sal l'eCl:r2§ pO g’g 'iSes e Sigha
“ "%" yri%f dpsgfn@ o &‘g’?&%@q ﬁ'ee" "‘baé Esﬁe KEX2

accor di ng

dzg' ' E eby on] accor 7 Whereicn sai d
d| peptlde |s S -Lys-Arg-3 or 5 Arg Ar g- 3' 55 19. The DNA nol ecul e
accor Gi Nepnet ﬂetﬁdllyacﬁérdlg & SEmS WitbrelD sdid® AL yo st Bﬁteﬁi 15 @Rhdntiitilan dratein, argfeald 324
274 Bl 28phakittor @gdek BipGcrdi ng to claim 19 wherein said region
@cgadi ng sai d precursor pol ypeptide is under the control of
yeast -8 eTHaghetiiod Ghedordiigc Chaipi 2 @brdinéaid manmdhiarbioteih & Himam insliR-ikeapeniaéer, 1 and
sai d r eporiaqpdstuiser ahhynedisulinepl i con. 5 21. The DNA nol ecul e according to
claim 20 wherein said replicon is a plasmd or a chronosone. 22. A nethod
for tHe Preowethdd angording do plainm- § evherdin [3aid trescursaninf dbmaompulin sselumgn rginsglingory east
cel¥ accwhagimepid oreeuispr ofbumsh insukn epmptises dnsglinun dsin andriekiulin b ekainfinkedb by at he
non- yeasYeagrresoglised poesing eesleaved #pvv23. A net hod according to claim 22
wherei n the yeast cell conprises a DNA nol ecul e accordin any one of
clai m® 9 't*’d“eé‘l?d agprding 9, lpimdvhereingeidiprRgessiye ifeds Fipayed B‘rth?§g’69rﬂ°6ﬁp‘PﬂH°E Her
coan seSCPhaYEsSy of the non-yeast protein in purified form 15

pr ocessi

6. The method according to any one of claims 1 to 5 wherein said yeast cell is from the genus
Saccharomycss.

b 7. The method according to claim 6 wherein said yeast cell is S. cerevisiae.
45
8. The method according to claim 7 wherein said yeast a-factor precursor is 8. cerevisiae MFa1.

9. The method according to any one of claims 1 to 8 wherein the DNA construct comprises a double-
-stranded DNA molecule comprising a region encoding a precursor polypeptide secretable by a yeast
50 host, said region, with reference to one of the strands, having the structure:

5'-AF-CHO-X,-S-Gene™-3'

wherein AF-CHO-X,, comprises a single functional glycosylation site in which:

55 AF encodes a Saccharomyces or Kluveromyces aIpha-factor signal peptide; CHO encodes a glycosyla-
tion site;
X, encodes a polypeptide of n amino acids in length that does not contain a glycosylation site or a
processing site that provides for cleavage of said precursor polypeptide in vivo by yeast;
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Clainms for the followng Contracting States: ES, OR 1. A nethod for the
production of a non-yeast protecER0S24@748INPri ses grow WHI u ﬂﬂJ IIIL
conprising a DNA construct that provides for the expres n
of a non-yeast protein, said DNA 20 construct conprising a coding
sequence 0 ifcRBrintege freny A for abput 39: yeast -recogni zed transcription initiation and

term nau@ﬁ"%@’lfﬁ‘éﬁﬁ @den-yeasf piptein @nd, g, sequence encodi ng a precursor
pol ypept i FENEGfH? Pracessingrsita thetyides rclenuage of saidprecursey pﬁ'@ﬂ?ﬂ’?‘@ast pr ot ein

non- feal i BeBresrdih 8.de biel efbnisie herelte SRR P S i

sequence |s 9%bout 25 to about 50 N-terminal residues of said pr ecur sor

pol ypepi qggsﬁgiﬂmﬁa%@é A6 Staih ¥ of LIGIRAH WA 'aneanQiﬁteg%r ﬁé% about 019 SEPsP My CES or

Kl uver onyc or precursor an a’si ngl e glycosylation site, under
con- 4difal frﬁbsmsm_ra%wd.ﬁ cBIRNT1YeP8rdin n¢ 2 iRtbddr fréin 800 BB 266ht 12- The nmet hod
according to claim1l erein said non-yeast protein is a mamralian protein,
and sai 1. ahPranddatdiding 16 ciBRCIRIWRBIOINNGES imbgdh Rorh asbCd to aout i€ Net hod
according to claim2 wherein said mammalian protein is human insulin-Ilike
gr owt h f4aThemethodaccadiy adg oiiesd klais 9hal NMawheraircsaidi yaast Host i$ b Sastbdrbroytesiccor di ng t o
claim3 wherein said precursor of human insulin is human proinsulin or 35
wher ei nitss 3hed mgthed: agcarding & aryuama rof claima (9 1 14 ovprein seld vieast aifdcior signah péptideaisch

i nsul i n b Sedehromydep pikeatipdpiidea yeast - r ecogni sed processing site cleaved in
vivo. 5. The nethod according to claim4 wherein said processing site is
\cleavedibhyhs methogragso ‘9%‘@ apy /ot tlaigs 9 Shb'ic"ﬂ‘&?e@rﬁ/%%des B grogessingyite seepgrtingd in
accofdi ng"‘l"bbyaWVSf‘Fé St clains 1 to 5 wherein said yeast cell is fromthe

der''*1 ETRERABE Paip e ke S fiow vt rapngy Bp Rexa PHbRHtsR o 1 2o
yeast @ i haRLPBREULART 17 e sSELEHIL 88 -VERRLE b Ak fae, et hod

acco%dl ng to any one erern coO uct COI’TpI’I Ses a

doub th a@&yaq i encodi ng a precursor.

pol ypep%gisde@'gse*g%e al:r) '@ngff?é@gw é&on\gnﬁng aqg,sn.eag.l d region, with reference
to one Rf thd'Rethdd #B&Hing RANHIM J9 Wil kit Fedgléh BncobiRg Sdid %&rrﬁ Bol@%pt@k'@‘ drid6r’ |
CONI i SEs g ceAtlddr FedstidEdghidtitanddlipion mithtidh laft tefidation s3qudhidesan repncoﬁ\ Sa
(epcosies aysaaepiasronyces or Kluveronyces al pha-factor si gnal peptid CHO

encodes a glycosyla- tion site; [err] encodes a pol ypeptide of n am no

aci ds ia1. Meevgéthodtaacdrdirge slaima0 whenaih aaidh repliogh is@qaginidtor 8 threhdsema@r a processi ng
site that provides for cleavage of said precursor polypeptide in vivo by
yeast ; 26A methep agcoging 10 Ady @b afi claims drfo i2h whigle further snmPriseroedyentof 8@ ;noipeaet*
enco¥es apiwit-iyewided fymet ei n; and S encodes a processing site that provides
for cl eavage of sal d precursor poI ypeptlde 5 10. The nethod according to

claim @ encodes_ a pep e of about 19 to:23 amno acids in
engt h.P aieptanmr@cmmeaewraﬁsﬁéemﬁs.wﬁ S B B oo n n s an

wher 8 il O éremf%&#gg %ﬂ‘f‘w o556, ooty i Soi e ﬁ: C'?h.mnél
faBt 031

wahrlelst wobei d| stru on eme odn equenz u ter
to claim en<a b ey m. L %se% i
et hod acgaeilbRg b i) ma&m.h rots.
\Sacchar OMydrinBpft séTFg d?e%&éﬁﬂuﬁ}% de® N@Ht)i—le‘f’%ial%te% 61 G Fortdutbd

whergi n s%sbw %mrnaaéta@owa& VobSiNHY Ldadidelbnz bfiva @5 BRCHA szmmeﬂﬁmaé BEAd des
pepti de. BufbipBlypEBlid3 QtlsneMOdind | B8 SihRUIpBPIA SiHRS VEHEulsHes B-FakidrOvoh BaRabR)-N S
encodes AcgdldasrKhivbrodycel L dirRGeGige BEbsyiBrungsstelle umfaBt.

2. Zelle nach Anspruch 1, dadurch gekennzeichnet, da8 das Nicht-Hefoprotein ein S#ugerprotein ist, und
50 daB der a-Faktor der Saccharomyces-a-Faktor ist.

3. Zelle nach Anspruch 2, dadurch gekennzeichnet, da8 das S&ugerprotein ein menschlicher insulinarti-
* ger Wachstumsfaktor | oder ein Vorldufer von menschlichem Insulin ist.

56 4. Zelle nach Anspruch 3, dadurch gekennzeichnet, daB der Vorliufer von menschlichem Insulin
menschliches Proinsulin ist, oder daB der Vor#ufer von menschlichem Insulin die Insulin A-Kette und
die Insulin B-Kette in Verknlipfung durch eine von der Hefe erkannte Processing-Stelle, die in vivo
gespatten wird, umfast. .
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20 . vivo by said yeast host. 17. The net hod to
encodes a di peptide recogni secEmhy 324127441X2 endope ,ig m,'ret hod
according to claim17 wherein said dipeptide is 5 -Lys-

5 -Ar . 25 19. The nethod according to any of clalms 9to 18
Jonpr Bsi 4?86 amhemspwsh 4, Tggurfy, geimpraRInSlc S8 dien HORSER-Sipln d9Eh iy KB sai d
regi on o8 SPEPHPBYAR SFPABDMPept i de is under the control  of

ZS?Zt kéeéqug“' iee@«eér o Mreorde 3§ apo spreichrnt ol e s R S o i ai m
%'Bn is a plasmd or a chronmosone. 22. A nethod

accor %nwcﬁggspﬂﬂﬁaociamﬁéh kol fhef it Bleloh & NGy QI | sc5 T ecovery of

t he ndn-Jeast el uritied

Pat engangfg I-vgcn%id?ﬁch fﬂbﬂlﬁr@ﬁi Gel}é’ﬁﬁieic?ﬂél,s&a%%?%rﬁﬂ_fer @EHe@ZLFaQE's SFJ:%revgﬁe 1T,
LU, NL, w148 1. fezel nf assend ei ne DNA-Konstrukti on,—dredre
EXpI’eSSI on und Sekretl on e| nes Ni cht - Hefepro- teins gewfl hrleistet, wobei
di e DRIA-tippastiidiges INAMAKUC GifaRbrRiNélfe BefiBACEIR dinVéerEudiPslydspRt, load béh oiesn dur ch
di e Hef ewigstemnsezarniorbarasts kddicpt] webiab tigi Hegioh uMerSBezudhdhmd &uf inBR derostaisgqdienzen
unfaft, swkied di e codi erende Sequenz ein Voril uferpol ypeptid aus einer
Leadler sequenz und dem Ni cht - Hef eprotein, verknUpft durch eine

Pr ocessitgFEHOM.§;Gedt® di e Spal tung des Nicht-Hefeproteins von dem

Vor | auf er po- 45 | ypeptid gewahrleistet, codiert, wobei die

Leader sc9iEh»ot wa 25 bis etwa 50 N-terminal e Reste des

ri guf eﬁp@ﬂfﬁe‘m"i%@&ﬁ@'ﬁﬁﬁﬁ% G'vmmwa*a%ssei' #8598 d ei nes Vorliufers des
Y 6 9@’%'{8%&&%“ :

‘ne einzige

28 nal yonSa
S S S
ekonnel Shno sy ERnmmd ,e i fg:g)w& mﬁgmg i&;g gy sfiiebie o oo

daB der a- Fakt "‘°';‘98 erogssm [y Cces-"a- 'dﬁam V“’B«%’rﬁruch 2,

dadyrch ge kenn gv g?l Prpjrv%;ﬁl n ein nmenschlicher insulinarti-
Eht eiQ m%b(ﬂart d a

ger V\achs er von nmenschlichemlnsulin ist. 55

4. Zelle rsach RiielPrdtesting-stoilél Alé die Spafing BtARN SRR SiypertiaeodhBhriolék, lcSdig-£T von

menschl i chem |Insulin nenschliches Proinsulin ist, oder daB der Vorl aufer
VON Mae)SINA-USEHaITALI Akdpiubh Ol RcUréhSgebrihzAIcHiRY, (08B 1P Gin PoRpdptics it eierBakRevoR 1 N
(Ve rsk nUpfesngtochis Z8mnossurenaiadisier Hef e erkannte Processing-Stelle, die in vivo
gespalten wird, unfaSt. 17 EP 0 324 274 Bi o 111111211 11D |
i1 ! 11.]DNA-MolekHiehacie Amspabh Siodqpr10,0dadutch ghkennzelchipd kdaB n zinb ghrrze Zahl darBotea @
Processibimget@t diste durch das KEX2- Genprodukt von Saccharonyces gespalten
wird. 6. Zelle nach einemder Ansprlche 1 bis 5, dadurch gekennzel chnet,
daSs dite DhE-Moleidl| nachjanspiogh 11 Arfush gekennagighnetadal mpine ganz daih yont eiwarl bigetvh e nach
Anspr uch'odst- dadur ch gekennzel chnet, daB die Hefezelle S. cerevisiae !st. 8.
Zel | e nach Ans%ruc dadur ch gekennzel chnet, daB der Vorl aufer des

Hef e- 43 PR Mpleklinach. prsaryehy |2, dadyish gekenpgeighnetsdas nepine gaz8 Zphl vn.ghis is etwa
DNA Nbl eI?lﬁ unfassend eine Region, die e| n Vor | auf er pol ypeptid, das von

Bezugﬁgvkgfgch'ngﬂ&% i aéﬁ%jez;%'meﬁ%?‘"éﬁé%*df B33 P Sphorefogiig, B8 4 Wibnere

besi t zt X, eine einzige funktl onel |l e G ycosylierungsstelle

unf aBlg, pMALdlektPRach einem & AnspriichB! 1 pid- 122 Hddich Yelblmzeidifiat, I8 AR LGS oder

Kl uyerorg(d;,g@eﬁgqbrq.re;e,e,%ham"@édgg,gﬁ,y@@@w I erungsstelle codiert; Xn, ein
Pol ypeptid mt n Am nosaurem Tmei ner Lange, die keine

G ycosg| DremdgkasHach bifen® B& IAnKRIcAE 9 BisOGEdalIroKY géiefihdefchét (iBlS einclProcesling-
Spal t ungstelie,sdievd Kiv@sh AsWitsteikatka wird) codiard dur ch -

so 17. DNA nach Anspruch 16, dadurch gekennzeichnet, da8 S ein Dipeptid, das von der KEX2-Endopepti-
dase erkannt wird, codiert.

18. DNA-Moleklil nach Anspruch 17, dadurch gekennzeichnet, daB das Dipeptid 5'-Lys-Arg-3' oder 5'-
Arg-Arg-3' ist.
65
19. DNA-Molek{ll nach einem der Anspriiche 9 bis 18, umfassend ein Replicon.
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Hefe gewl hrleistet, codiert; 25 ei ne g
etwa 30 !st; und worin Gen* eigp (Ngmlmf eprotein m“ﬁﬂﬂlungﬂmll“l
ei ne Processing-Stelle, die die Spaltung des Vorl duferp paptimdss =
gewahrl ei stet, codiert. 10. DNA- Ml ekU nach Anspruch 9, dadurch
gekennzétk feifolekdiamchninseryph o fladyieh gpkenngeichaetdas dL ign.\flisrflas YorlEuferpglyper- 19
bi s 23 Anitdoeqdierte Mnteto @pre Kpntrolley vorpiurciyndie kHefe gekanten ipsRorsinggfiops- 1nd -
dadur ch gd®BHAloarsErHeRten ishpd daBdptRenlicon sio HAlrPlicPBift et wa 0 bis etwa 20 ist.

Sinzézzaﬁ%w%‘ﬁm%%g Al 2 Gt aprondislohtn, SRR oA PanCR unon 2.
chnet,

dadur ch ge%eﬁ"r?iel daB n e| ne ganze Zahl von etwa 3 bis etwa 100 ist.

-40 14. Wre%i’%y aga&ﬁc{‘bnf& %nﬁc@%ﬂeﬁnzléhn&aﬂﬂ rn'fén emie%l(efezelle

gekennze E}P&n lﬁte @S(ﬁ ﬁd%m/l?e ﬁedeﬁ tdas ﬁlcht-Hefeprotem rimiert
WiraNREkete! NEM der Anspr 4, dadurch gekennzel ohnet, daB

das a- Fakt or- 45 Si gnal pepti d der Hef e e| n Sacchar onyces- Si gnal pept I d

i st. 1623 NIAarddl Mish iansaseh 2] B&iicA ekdNnssléndel) aP ddi Befdzalie Sl BMAMDIekiI nach
gekennzel cdiremtder Aldpruche® b21RkPEBESSI Ng- Stelle, die in vivo von der
Wrtshefe erkannt wird, codiert. 50 17. DNA nach Anspruch 16, dadurch
gekensized. Olertargn okl ABs@uch 23 pdgpta3d dadiech gekenrcteichnél X@:8 Emato peitathin: daka Night-
er kannt wiHedbprotsindn gereinigtéFombislieitbl ekUl nach Anspruch 17, dadurch
gekennzel chnet, daB das Dipeptid 5 -Lys-Arg-3" oder 5 - Arg-Arg-3 ist. 55
19. DNAPantanspruche iy felgendmVarragsetagtenyE%eGB bhi s 18, unfassend ein Replicon.
18 EP 0 324 274 Bl | !ty Bltt 1111111111111111 *
L M2 & VegawenrunProfykiin gines, Nicht-Hefrpysteing faduych gelannzslehngt, daf man eiop Hefezelie o B
di e Regio "‘fﬁf"é'd &5 r'mﬁzrf"@? 8i Pfefﬁ'%' ‘1'36&?'%‘?"9" eifies Nicht-Helporgtgins 9eyBlre von
durch di e ghtl r'k?I ¢ d8 6trolle von durch die Hefe

IO

der
term nati O l[m'atlﬂ egurggerse uenz geélrjj ’Q pro'? léPe%kPrll ! ﬁegttenz 6 21

DNA- lypl % Sﬂg %F %v Iau erllag

Pl asm d oq@fn Sie é ?E.s ﬁ eN ﬁéfJ‘Flgs'tér fﬁmacht
Ni cht - Hef qpg QLseélﬁﬁ‘al VOBIGIRRN e | AR vorl AacdBom Q%d PGivébinydas BAE D
ei nem der ofNgSikibe b@c&sylﬂl’uﬁgs%tehmﬁrﬁfﬁstaﬁl Bgdﬁbgﬁd% i, BOF dentit 558/ NiklftFefeprotein expri-
Ni cht - Hef qgédwify, BucRsir i m ert wrd htet. 23. Verfahren nach

@nspesich 22, dadur ch gekennzel chnet daB di e Hefezell e ein DNA-MI ekd nach
€1 nem degr \Aﬂawntrﬁmrﬁprb&rsu aaduttnfgakdnnzéldimeedas e NicktiMeRpromGih S50gansrot6iR ist 2
oder 23, dad dascder &EdkendsraacharemycestaBaktmist.wei t er hin das Nicht- Hefeprotein
in gereinigter Formisoliert. Patentansprlche fU fol gende Vertragsstaaten:
ES, GR 20 Veffahredensch Anemiuchu?, dadwciuigekennzeidhnels dhf dht Shisepmteit einnmenschiicher ch
gekemnzel disnlinariiged MNachstumstaideord ofifs fein Motigufer vanfreansahliciersiingdinBIA- Konst r ukti on, die
di e Expression und Sekretion eines Nicht-Hefeproteins gewahr- |eistet,

wobel df-e VergiuarorRsh Anseiuch A dadveh gefipnaseiohnel. daBdee Norldyfer wan menschiighety lgsuliee von
durch di e M98pcblichps Brainsulim isty odes SRk AestVordydar Men mefsehliehem Insylin die Insulin A-Kette und

-t er ni nat i¥onselin Fafea ip Vedndpfng dufehiline ¥n et HefP erkannire PreerieiegiStelienflie in vivo

\Vor | é‘lerrﬁ’S?p?lEﬁ? "BMBRE el ner Leader sequenz und dem Ni cht - Hef epr ot ei n,

Ko Tht Jhrhrd 2 &mﬁﬁ, 4 bl gﬁénn%:&mslp cfn ol ol S b0 ol
\L.e/adersequen‘? et wa term nal e Reste des ’

Vor | giif g1 RiglihRsaRaérCbineri N RisBiuch Chidls Sadakdl %kerﬂf&éﬂndt, Bae s HebNeUdF BitftingleS
a- Fakt or s gyaibramfdel aigamarces oder Kl uveromyces und

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daB die Hefezelle S. cerevisiae ist.

s0 8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da8 der Vorldufer des o-Faktors der Hefe S.
cerevisiae-MFa1 ist. -

9. Verfahren nach sinem der Anspriiche 1 bis 8, dadurch gekennzeichnet, da8 die DNA-Konstruktion ein

doppelstringiges DNA-Moleklil umfassend eine Region, die ein Vorlduferpolypeptid codiert, das durch

55 . eine Wirtshefe sezernierbar ist, umfaBt, wobei die Region unter Bezug auf einen der Stringe die
Struktur

5'-AF-CHO-X,-S-Gen"3'
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eine einzige dycosylierungsstelle unfaft, unter Bedi ngungen,—beir—denen—das

Ni cht - Hefeprotein expri- mert gpod2422khict. 30 2. Verf Anspruch
1, dadurch gekennzel chnet, daB das Nicht-Hefeprotein e| Wiw :”m ’st

und daB der a-Faktor der Saccharonyces-a-Faktor ist.
Anspruch 2, dadurch gekennzel chnet, daB das Si ugerprote| n ein rrenschl i cher

35 ' n'?ﬁi'l‘zit W8 i ger Wachst unsf akt or | oder emm Vorl aufer von nmenschlichem
| nsulin |%’i°“9rxﬂ W?%ﬁ?&ﬂ“ﬁ&%’ﬂﬁﬂﬁﬁﬂfewgﬁs@"e umfeflmerin: gekennzel chnet, daB der
Vor | auf er T"F%ﬁ@?ﬁ' Y?'i‘ﬁi["_‘i_ﬁ'_ﬂlé‘jﬁ E@mwﬁsw inist, oder daB
der Yorl auf voeﬂne n di e in A-Kette und die Insulin
B-Kette in’Ver k ﬂ;"e erﬂ '"dﬂ%er ﬁ,ll‘% Slycesyliprungssielir, odsy ¢ | ¢,
die in vivo 40 PRYPAREY? 1A YYR AYeh 4,

dadurch gelf.,ennzeg 6?‘)4 teI | e durch das KEX2-
G-enpr oduktiggion eﬁaﬁ, Za bxge@£9§ﬁﬁﬁﬁd&nﬂm§ 45 6. Verfahren nach el nem

der AnsprUghe 1 dieprée sﬂl@wu&fa § b&I Rk oGl
Gat t ung Saccharorrycers sangeh6r!te 7. Ver?ahrenmerI;‘?'slh?(é)k?e'&hse?)rucﬁé%k cgd'%rch

gekennae! varaeén nadn|ARspitich oHaddurR | deRennzelEifet \dhis WA Rin Buliypeptfl miteine 85dg@NLEN Nach
Anspr uch efya theuis@sctmigpedieentodibre hnet , daB der Vorl aufer des a-Faktors der
Hefe5S. cerevisiae-MFal ist. 9. Verfahren nach einnem der Ansprliche 1 bis 8,
dadur cht.gékemenzebic Arsptuch 8l addr do, eladdivh-géersizeictitet, a8 € bifie Gunpd BANS Idhig OBIS

DNA- Mol ekabra ristassend ei ne Region, die ein Vorliuferpolypeptid codiert, das

durch 55 el ne Wrtshefe sezem erbar ist, unfalt, wobel die Region unter
Bezug AfVerphiamagiofnsgshyHgdadurck gskeporelohnetpdad ARinEigaNzX FalfsveBeetwa Bbis 89a 10 EI P 0
3242974 B¥311] | eI ol 11 1'11 324 274 Bi ~ ~~~~1111111
1111113[?11‘}']:%}%1 %1 1A1 b I tzt, wor AF- CHO- X, eine einzige funktionelle:
d ycosy Jep s@’”ﬂ‘r‘r’fz 'C'G\B?'Teﬂ"ze’ﬂ@“et' daﬂéuewe@aflza%ewor@%ws otym 10
Saccharorryces oder Ki uverorryces codiert; ei ne

G ygosy) i d nosauren in

ol nat 1 @“ ke &b Bkt I 17, geicd wr@ i spﬁéﬁ&%@m el e
ent hal t, i e Spaltung des Vorl | uferpol ypeptids in vivo durch Hefe

gemhriﬁl\@&m & Hirfdht der A Fhidf, | ;
wor i n 10 tid der :Zfe@rnélacchaﬁei:rﬂgﬁucm 'pé g{%?dgtzcgl Eﬁéghz :‘%‘Eepd& % §¥%'§%“é"§°8
@o&es& ng- St el | e,~die die Spal tung des Vorl auf er pol ypepti ds gewahrl ei stet,

codi er 16. Vbfahrevafattnbiheti deaAksprbaePs Bie N50dadthakl \gbrdnnsidhaby) 45 § BtproddafgAF €i n
Pol ypept istblietidie i iivtevon derwWiashéBRrkaintaird] Sodiits 23 Ami nosauren codiert. s 11.
~ Verfahren nach Anspruch 9 oder 10, dadurch gekennzel chnet, daB n ei ne ganze
Zahl vtia Vetfaheen(nabli énsprush 180dadsich gbRennvalclinelyrda Sneis IDipdp®Ip ides Monlder KiX@Ur ch
gek &nnz e[Endnanentidasd gBamt wirdhcodigmtnze Zahi von etwa O bis etwa 10 20 i st.
13. Verfahren nach Anspruch 12, dadurch gekennzel chnet, daB n ei ne ganze
Zah! v Veraien iagh Anspiughy 17 gaquesh gepennzeichngt idbf Haschipaptit Bi-Las-Amrd’ dear SArgpr Uche
9 bi s 13 Arghétir ch gekennzel chnet, daB die Wrtshefe Saccharo- nyces ist.

15. f§h n na h. ei nem der Ansg Uche 9 bis 14, dadurch gekennzel ochnet,
daB da §f"§'ﬁé’?b’§‘5‘-’m‘fhﬁa B> ymigssendiefn Rgglicehar omyces- Si gnal pept i d
i st.

20. Verfahren nach Anspruch 19, dadurch gekennzeichnet, daB die Region, die das Vorlduferpolypeptid
U codiert, unter der Kontrolle von durch die Hefe erkannten Transkriptionsinitiations- und -
terminationssequenzen ist, und daB das Replicon ein Hefereplicon ist.

21. Verfahren nach Anspruch 20, dadurch gekennzeichnet. daB das Replicon ein Plasmid oder ein
Chromosom ist.

22. Verfahren nach einem der Anspriiche 1 bis 21, dadurch gekennzeichnet, daB man weiterhin das
50 Nicht-Hefeprotein in gereinigter Form isoliert.

Revendications
Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LU, NL, SE

56 1. Cellule de levure comprenant une construction d'ADN qui pourvoit & I'expression et & la sécretion
d'une protéine autre que de levure, ladite construction d'ADN comprenant une séquence codante sous
le contrble de séquences d'initiation et de terminaison de transcription reconnues par la levure, ladite
séquence codante codant pour un polypeptide précurseur comprenant une séquence leader et ladite
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a.30 16 Verfahren nach el nem der AnsprUche 9 bis 15, dadur

gekennzel chnet, daB S eine Procesmosga24i®@ |l e, die ||mumlﬂmujw

Wrtshefe erkannt wird, codiert. 17. Verfahren nach rch
gekennzel chnet, daB S ein Dipeptid, das von der KEX2- 35 Endopeptl dase

erkannt w m@émq; ouliecque . de] Bvure/ligef peif rup rsite ale Hrapgiggmatige [quil qarticipe iy ralivege de ladite
gekennzel cieiine agwpiugade fBvye siusiit | Pelypeptigs - prfcyseur, dane rlaqgelleplpgte saypnce lopder 40

19. Ver f aHioBPsPANSCAMVIEAn s 25 SONREiANSLRY HRImipayy; %’d'18°'yﬂ?ﬁ?d8§§@ﬁﬁe‘élehc?@ﬁﬂdd6n
20. Verf ameeweﬁgeﬂ NGl vimsiviad fieafactwaa'a'?acq? Ssetharamyces g AeKluverpacesieb ungeyi s di e
das Vori | ufa Vﬁﬁﬂyﬁ?ﬁ‘ﬁ‘ptl d codiert, unter der Kontrol le von durch die Hefe

er kannt en atrle%%il Jr!u ti adtal!lsOQque ﬂ; i alu"?%tl QNS84 uen en i sttéiqeund
daB das“Re r Pen nach nspruch 20
dadurch ge ie'%%gﬁl oﬁ%'ett § %ﬁ%e&%ﬁfa d ? oder ein Chronosom

i st. 132 ﬁli @Qél&na P&Sﬁbnc@ﬁoﬂ‘%%éi? 'faq Qr H’&gfﬁe rqrangﬁlfére%sl Ilgmw ICJE crgissance de

gekennze hsulird Hﬁ&ou%'p@é%ﬁ@éupd' ne’flimaine. N eprotein in
gereinigter Formisoliert. Revendi cat I ons Revendl cat | ons pour les Etats

cont r ac4anteiuis Bdiohas Fevenditdtion BRansieushideditgricu@bbr diinbulind kimaile, oste 1®Prodnsuieg! | Ul €
de | evure Humans einadms ladide RaEINBrscusdlA difisuliie/NulNaifg itonpxid Ut dhatie b d@XPInE@stINON et
a | a 1secr edhaidab dindiliee jes périun eitecdsttiassiaiation] ecordy pirds levusddlivéain @ieRISt r uct i on

d' ADN conprenant une s9quence codante sous |e contr8le de sequences

d'initi &t iCaliuleseighelatrevendicatidns® dantdadqueliprieditr sitp tdp dransfoguation est Slivéapar jegprédeiy du e,

| adi t e secgbenEXdefapsherompmesdnt pour un pol ypeptide precurseur conprenant
Wne sequence | eader et ladite 20 EP 0 324 274 Bi I
111, P2 $11Gellule seipy I'unecdes rpvengigations 17 b dlpnfelagnale Ed'ifu‘ée"'d% dp deMyiecest degemar un
site de tragehpiomyens; on qui participe au clivage de | adite proteine autre

eader %Sr‘?e&%a#%" Ay P .%gg,g%gqge@gaqﬁgg{u%ga APl pol ypent | de
B eC SR odile SO AP B RhRR oL AR S o Wl PHR Y. PP

de Sdtc vet o
glycosylatlon : CEIIuIe selon | a revendlcatlon 1 dans laquelle ladite

protei ng, %Iécﬁle%nd&uhﬂ%ecoﬁ fondtl EnetEdrnEdotisht |3 cé;ﬁgt«oﬁ‘préc@r@éu? pouRrit EUT
l'u des

al pha est g9 shais %h'rrun@ ua,h.a-héf‘e fo 1EgHdnO BY FsRsPonce prédertatt RMstridure
@vquﬂ catduRhte: dans | aquel lo la proteine manm fbre est |le facteur | de

Croi ssance de type insuline humai ne ou un precurseur d'insuline humaine. 4.
Cel | ul eo slapEHOX,s@sesdi cati on 3, dans laquelle ledit precurseur

d' i nsuline hurmai ne est de la pro-insuline humal ne ou dans |aquelle |edit

pr ecur seurdads langié ARSHROGRDM@ergioumpseeindite W @lycdsglative fenciibnneh Sarisi leppelet AFLcvde 15
chal ke b doumssignal de Fackdrsx gecBaceharomicee oglde Kimaresiyeasnat i on reconnu par | a

| evure cliveCH@ coderour up siteCd diygbeylationion | a revendi cation 4, dans |aquelle
ledit site d& ¢qdapeergmnmelypeptidedunedprigyeur gam 4ceeﬁ)meﬁ§| qui RyC EPQQE’RE;“@_@G
Sacchar onmyah¥sssylaign ougde gita|dp fiapsfasrastigh Partigitaat ayclivage FediicRolyRPRlSs BréqurseuSin viyeins

| aquel | e iP3ERI¥WBG| | ul e de | evure est du genre Saccharonyces. 7. Cellule
sel off’| a rev%g_lﬁL”E%?’T“?S °'B'°"‘i5‘5,‘ﬁ‘é“}{5?9184§“€’°f‘§91rte cellule de Ievure est S.

cerevi si ae dan g&uel le ledit

br ecur seur dS S s Sy iien Q0SS 04g8 Bk e R S e Lot ¢

‘¢_ADN d f ; r r ; "
oT ecys s ?:fﬁ&% E@ﬁ%@;ﬁ%&%ﬁ%@gﬁ%ﬁ% GO AR Sl r 2y D B0 e

re6f 6ronce & I rins, presentant la structure 30 sui vant e:

S' - AGCHR, MioideulcRN®NZelofl R Y8veh @il & Bu A9, dbrdsRiqtdlie HUFPERHEhbI bnBd Ybmiislefirdl6
gl ycosyl atdtem.r&p@ctl onnel dans | equel : AF code

s0 12. Molécule d'ADN selon la revendication 11, dans laquelle n est un nombre entier compris environ entre
0 ot environ 10.

13. Molécule d'ADN selon la revendication 12, dans laquelle n est un nombre entier compris entre environ
-3 et environ 10.
55
14. Molécule d'ADN selon l'une des revendications 9 & 13 dans laquelle ladite levure-hSte est un
Saccharomyces. '
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35 . pour un signal de facteur a de Saccharorryce ces;

code pour un site de. gl ycosyl aquram)ﬁ_nmde pour ﬂlm‘mﬂem'lrmmm

| onguour de n acides amin~s qui ne contient pas de sit ol yeosyl ati on ou

de site de transformati on participant au clivage dudit pol ypeptide

pr 6¢curieMoléeuie JARN selory I'uney descrpyandicatin 9 2 14 dans lagualls fediy pepidhiignal deatewr aconpri s

entre 0 éﬁ'ewﬁ/?ﬁt%l’@me%ﬂ@m une proteine autre quo de levure ;

et S code pour un S|te de transformation qui participe au clivage dudit

pol ypel§t Mﬂg wipp I'ung) degppvendice ‘é’"%l 9 NS Bﬁ"ériaquﬁl"’r R\FRI PRt O e dans

| agdel | et’?(Pm @”ﬁ‘éﬂﬂ?” 'ﬂH'V%Bﬁ’fﬂ@d?‘f“E?eh ¥ une | ongueur 45 d' environ 19 A

23 aci 11 | 6 eIon I vendi catiop 9 ou 10, dans

| aquel b g‘ %ﬁﬁaﬁ; r'Yg reélre] Jnc jof f% Ia%yﬁg g c[?ge Uénu\r}ltyrl%e pdzorecqgnu pir

Mol ecul e solonla revendlcatlon 11, dans laquolle n est un nonbre

ent §oCr 16¢ WSBEdS ROV beidha lirkEetfn 9, oBR AR 1ok ipbefiod B L Rrohh AV aOAGN | 2
revendi cgtion 12, dans |aquel n est un nonbre entier cofpris entre

environ 3 et environ 10. 55 14. Mol 6cul e d" ADN sol on | ' une des

I evendisC MokaulsSd ADNssloh ' es korstidrbtloRs § &4ls Edtnphedbid U@ répREbR €St un

Saccharonyces. 21 EP 0 324 274 Bl 1 11110 21111 tliii A
| 1 #C 40. MdléculeSd'ABN b8lon lhrbveaditationd | 9ADihsIajueliz Iaditsl Mégictl ccddane paun thidit pblymeptided a 14

dans | aguétdrsut estlsdus [le@hirdie ds ségnancestatinifiation etle termbheisdnadsiiragscastion teaorpegst | de

si gnal dearSaleciea ptdedjtaénticon bt unvéplieeo e éevete. ADN sel on | ' une des revendi cations

9 a 15, dans laquelle S code pour un site de 5 transformati on reconnu

U vi VA3 MalécuiadiADY selop i creveadieation] 20, dans deuelle editamRiicge |eshun plesreige s wat i on
16, 2"dans°'?'%[m§8'l"?e S code pour un di peptide reconnu par |'endopeptidase
KEX2. % on I a revendi cation 17 dans | aquel | e ledit

q2 @gm{e fa r| tlo Vi oomfgna %ﬂ' éj REBN' sq9
" tne. dgg R ﬁg gcamé B AR i g PR 5 41 Bt

d' ADN sofoif1a® g\PeW ‘cation 19, dans laquelle |ladite rdgion codant pour

| edi’t OMERERLLAE PIFHESEN S, %‘?}ﬁs S5 th GolfiR M6 iR c%@r?aqﬁh%qﬁo‘? uI? d &rb tiation
et do TeLiNhsRu d;cgﬁ,q SEELPL I ON' Feconnues par evur e

replicon ost un replicon de Iovure 21. Mol ecul e d' ADN solon | a

r 8VendiaC fsinbdd sofdn 1:@MhaibAIEN 83 bie 23, AbrhprbriaRY dgieer S rétlisrition U811l rofine Witre20
%prﬁmsoa@dﬁ&urewwma eriepditdyl | cation d' une protdine autre quo de |evure,
onprenant |la culture d une collule de I evure salon |'uno des

I evenRevérdicalionslpotr fbsBtuls coltecantsdulvar9 SES/@RS | esquel l es | a prot~ine autre
guo de |l evure est exprinbe. 25 23. Mthode salon |a revendi cation 22, dans
| aquel 1 e Méthodsedd fabrizatide dlupe protine Guriper quacieuerarengd eampranddé dlbbtestiine relluleudse des
revendi cevire pemp@enantite cghdiructidget dAstiequs pduoait b expessioncit @da séoretichd'une pR&Sine

conpr onapdtrefiye de feryre. ladie canstrnoiiina ADbicopherehant pecséauencs cadantecso@le contrbipude de

| evur e s@iqyengerediniintion gy dej terminsisorRde; Erpnstriptien wrennyasURer [l ipvyre, dedite séauencect ant s
sul vant scodgnte cegantipounpi ReJYRSPlife PrégWEUE SPTRIPNAEE YA csEqHoRtediPader eladite pratfinede

| evur e qu‘ftfe(?éJ?rﬁ? ?M'He fige Ry, glecdedrapsismation ayj|particiee %c"vageldé\m'ft%m&@ﬁ? P'é'i?ant une
con®tr ucf“i'eo '8"“ B&VEBW\FE ct"s%f'"Ly%epgg"@ edie sgquerce '%ngre v

prot ~i ne %@ acteur at’ i dydis po ?“{Fe'ff.%ﬁoep% é§ s%%glﬁggcoaéamn

,sequencs ‘%
co dl o Ia st
\{_er m nai son ranscri ts on connues I'a Ieevur adi te s6quence

45 2. Méthode selon la revendication 1, dans laquelle ladite protéine autre que de levure est une protéine
mammifére, et ledit facteur alpha est un facteur alpha de Saccharomyces.

3. Méthode selon la revendication 2, dans laquelle la protéine mammifére est le facteur | de croissance de
type insuline humaine ou un précurseur d'insuline humaine.
50 :
4. Méthode selon la revendication 3, dans laquelle ledit précurseur d'insuline humaine est de la pro-
insuline humaine ou dans laquelle ledit précurseur d'insuline humaine comprend une chaine a
d'insuline et une chaine b d'msulme lides par un site de transformation reconnu par la levure clivé in
vivo.

5. Méthode selon la revendication 4, dans laquelle ledit site de transformation est clivé par le produit du
géne KEX2 de Saccharomyces.
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codante codant pour un pol ypeptids prdcurseur conpre :
| eader et ladite pr ot bi ne aut remammemuro [ i W pHm"H Hmﬁﬂﬂ"]ﬂ_m
transformation qui participe au clivage do | adite prot6ihe tautres

do |l evure dudit polypeptide prdcurseur, dans |laquelle |adite sdqusnce

| eader &oiMsthoge pelonelipg [det reyendicationg, 1 305, rdans lguslieyladiee palluiedr leyurgi est gobgyrept i de
pr dcur seurSaesharemygst-end | e peptide signal d' un precurseur de facteur al pha

de Saccharomyces ou de Kluveronyces et un soul site de glycosylation, sous
des “conl e ten e wederi %g"%awm'eﬂaelwﬂwer 'svmt&ém%m 2 ost

h d I
o0 iR b SRR b R A R T AR
al pha est SR %et eur aI pha de Saccharomyces. 3. Mthode solon |a

revendi gawﬁazseﬂ,anﬁ. '.&L dfeatiofls 7205 QalbCialRIB ! ShefuGRh d'ABN BfbfeHd uhe d€
C1 01 5aNC GnofiEyib HRABNIdS blérahr gkt cBdanC P i bolfpobtlds PrethSur biinf e SO

4. Met hodeys Qb b# uﬁm@\@%ﬁf@-h&@tlbd&@ rédion 6 R1steREHE i dds Bhs, plRS&taH 18 Shdcture
d' i nsul i nguildasai ne est de la pro- insuline humaine ou dans | aquelle ledit

precurseur d'insuline hunmai ne conprend une chai'ne a d'insuline et une
chaTne b a&'-Amckb-Xps-cGhheds par un site de transformation reconnu par |la

| evuree clive in vivo. 55 5. Methode solon | a revendi cation 4, dans |aquelle
l edit sit eascadueiienAi-CHOr{ camprang tuncbul\site paglydosylion thoctionreblidape neeudEAF adde
Sacchar ompe@sin sigial de fagibur @ dg BgccRgtamy@ps ou de Kluveromyces ; | | 11111 1111 111)1
111111 1!] *@HO cade ppyr un sjtegie olyeesie®8 :sol on | une des revendications | & 5,
dans | aquel | % gogejpeus ug PivRAPtideciune depgyesr dep agidesastinég aganecientientRpE &g site7de

Met hétle s (SIVB??V'P‘Q" (o8 i fitf declrangiormation quirparticing, arelivage |dudit RolyPeride prE@Ursew it Wvaur e

est S. ceP&RE ?"5% & I\/blth de selon la revendication 7, dans |aquelle

l edit precu §é“|° ﬁ?ﬁqg;%‘é t "‘%f'sd’@"‘i%?ég W'imgit MFal de S cer eV| siae. 9.

M6t hode sol o ue l e const ruction
d Al corrpren&’duﬁ’ T pp Site Jp%rr?oﬁ“m q%pﬂfﬁ\?ecf’gma%e “t‘m yp@B‘fﬁ?Peﬁe{?ﬁ une region

codan "Méth f:% %@n“@ %%rfdgﬁlop be&H£ Sﬁéﬁe RP Hoggr%lﬁnk ’ glgée@fﬁe%&e E@lﬁ eHnntfe 19 &

| evur e- t2§acl lnn@sénvﬂdn , en rettrence rins sent ant
structure suivante: -AF-CHO X, - S- Gone*-3' 15 dans | aquel | e AF- CHOX
conpr endl, Wisthsee beidhl i aevéﬁ'd.cghahc@what 408 1556 tni RNBE horkbd) SntleP B3MRris oftfe 6 @fE
pour sdin siegviah 26le facteur a de Sacchar onyces ou de Kl uveronyces; CHO code
pour un site de glycosylation; Xn code pour un pol ypeptide d' une | onguour
de n acixiasthads seioh Iﬁ]tévermibattbﬁr‘lbj @né lafielle d@siSunt omb® éhfler compi@l gnvitva\entd 0 @O OU
de site demwarsformati on qui participe au clivage dudit pol ypeptide
precurseur in vivo par la levureo n est un nonbre ontier conpris entre 0 et
envi sson13BMéthalimeslonda crvendisation URcdaps Ba@ilene estLun wmijecentier domprisr entre eaMirors3 ebde
pour un sierdortd-t ransformati on qui participe au clivage dudit pol ypeptide
pr~curseur 26 10. Mdt hode solon la revendication 9, dans Iaquel | e AF code
pour %Méﬁ’ﬁ@piepﬂ &ung: dﬁﬁ@"?"ﬂ'ﬁﬁ'ﬂ'&ﬂé Hidanglagueliedadite leyure-hdis et qa _Me_s 11.

Mot hOde SQ) % K é\%ngl feegt l?:atlons %%\}f S@ﬁ?aggﬁle !Pglt p%?%ﬁﬁr{}\gledzgﬁc%ﬂr ge Ievure

enti & Iﬁ?
r evendi cata Hpi 8%”? del " est un nonbre entier COI’TpI’I S environ

: er}t re 016e R\Aéﬁiggé ge%'ﬂ I';!lrQe' dos revendications 9 & 15, dans laquelle S code pour un site de transformation
N reconnu in vivo par ladite levure-hdte.
45

17. Méthode selon la revendication 16, dans laquelle S code pour un dipeptide reconnu par I'endopeptida-
se KEX2,

18. Méthode selon la revendication 17, dans laqueer ledit dipeptide est 5'-Lys-Arg-3' ou 5'-Arg-Arg-3'.
50 S
19. Méthode selon I'une des revendications 9 & 18 comprenant un réplicon.
20. Méthode selon la revendication 19, dans laquelie ladite région codant pour ledit polypeptide précurseur
est sous le contrble de séquences d' initiation et de terminaison de franscription reconnues par la
65 levure, ot ledit réplicon et un réplicon de levure.

21. Méthode selon la revendication 20, dans laquelle ledit réplicon est un plasmide ou un chromosome.
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35 13, Mithode solon |a revendication 12, dans | aque
entier conpris entre environ 35;{0324emgpn 10. 14. V\H' P*mmllmlll ﬂ“ﬁe des
revendications 9 A 13 dans laquelle |ladite |evure-h8teses

Saccharonyces. 40 15. Methode selon 'une des revendications 9 a 14 dans

| aquel k2 Méahide sgleplune desiogamelicatides f 21 eomprenanteighlervent & réeupération g g bratéingi gnall

‘de Sacchautregueats.levirg sods|und fochee mifiéen | ' une des revendications 9 a 15, dans

| aquel l e S code pour un site de transformation reconnu in vivo par ladite
| evure-h8te. 45 17. Methode selon la revendication 16, dans |aquelle S code
pours un di peptide reconnu par |'ondopeptida- se KEX2. 1& Mithodo solon | a
revendi cation 17, dans laquelle ledit dipeptide est 5 -Lys-Arg-3' ou
-Arg-Arg-3'. 50 19. Methode solon 'une des revendications 9 a 18
conpronant un replicon. 20. Methode solon |a revendication 19, dans
Iaquelle | adite r~gi on codant pour ledit polypeptide precurseur est sous le
cont'f8l e de séquences d' initiation et de term naison de transcription

reconnues par la 55 | evure, et ledit replicon et un rdplicon de |evure.
21. Mlthode solon | a revendi cation 20, dans laquelle ledit replicon est un
pl asm de ou un chronosone. 23 C L NI i > 22. Mot hode selon lune

des ;5evendications 1 a 21 conprenant dgal ement |a rdcupdration de |a
protei ne autre que de | evure sous une forme purifise. 15 20 25 30 36 40 45
50 55 24
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