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The yeast host strains and the constituents of the hybrid vectors are those specified below.

The transformed yeast strains ate cultured using methods known in the art.
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5



« EP_Q 341 215 B1 peptone or rreat extracts, furthernore yeast extract, malt
extract, corn steep |iquor, \Sﬁ%ﬂ nium salts, such as ammoni um
chloride, sulphate or nitrate can e used either alone or in suitable
m xtures. lnorganic salts which may: be used i ncl ude, for exanple,
sul pha})@ﬁme eNinGdt lektRiSts, IMHRMIARYEASt oRiidt, it B &tn QbepIigat, L3 Iwep@s ad@biUm
Magnes st sabil a& anfonliith chiBftie] slghatel of , nitialbewlith Ednetiel usa® GhitheMally of lirs Suitsble
cont ai Rix@iFes\WhbrgdnicOsilts wWhich MENDBé ased aclud&Litrsdxample; Ssulplieteshchtarideso plsghatesitahd
i ncl udearbohates efxsoipine potdssiano cmagnesiemiasd calaiiph Agditionallyn theziutient madiwyames elsand t he
| i kes, cantainnghiowth dprerhotiagrisnisstances d SubsBures tvdich Hiromate grewtit inglide; fop esempie rgcq he
endogeslenents, sush B ianozincDINAngamede andiig Itfe. \peindividual Q!'ali'orzldhg its replicon, yeast
cel |'s tr e fothedatompatipility hetwesn, e iepHogenewsoive-miosandDNAy andpfaybriq VRstorsagameing it c
yeast elcon, yaasy eells ansiorpadowilh sueiiypridsveriegstongdo @%EFP t'aT“Hn§“°h|V°%st °‘?!'6 H%!’Ptt? ons

whi ch Pegigp ainder seleskiys gondifions isr °%{‘°‘p1"}§s"fh'°ﬂ f@%%ér@ d Mbst

sel a¢t PNe Ingrqudly Mot gplpcivg | ?’?1°‘lf§'§y t

accor di if‘%’g";g’ﬁba nQF@?ﬁ itk SI zég‘ ég'cér(?s{)(gf’ 's g@es Im no

acid o n

i maf:s. g é iy aEfm o = e 3‘?& i a;m. iy

HOW%/ e[a arg fain Qhea&rr BAdHY" dnfth owiie used
mgh, ragnsﬁ,ggl ,gperaéﬂgg re5| stance to the am no gI ycosi de G41 ].

YeaSt CelHyBrid \?e@tgé cOpRig e cbmM&S twelnicrePBiiRlindiudiBy A fbhdtiBhaPérigh of Rplication)ldle t ance

es b5ty FeiRided WithnOHRINS 5f SEBEHaRMFEB lcarbyididdOnhich QreCdbivdie ST unBstsiiis dtkrhitrodt i C

(\Wher ebwaéna&st Rb-callb® i  stralisf So AN tHel @Mivation @hrl béleafdd: but undvi oni-ssteetivedgrowty br i d

Vectpr sondiiéns]ileSin AGompléx medigal. et € t wo-m cron DNA (including a functional

ori gi n ofYe#ist pblis wAktAIAING hyb¥ie phasmibid withmaicortstiutive gromioteh (erg. 2DHRIGABDI) express the

Sac chabpuAwa@eing e hetsiobyaue protsincdontealled blesalsl proradter evithian) mdestion. Howsven € sahDNA asm ds

(' s0- calslundbr dhiercontet of i rogujated pramoter (etgn BGIS ot RHOBAthe oempositionteé the growtharapdiypx haginder

non- s e loeket ddepted;in Ewdehto 2btaip areelimuindevels of mBNA trenseriptsoiap vbsnh usind therBHOS@ramotet e | s

contzai terayovily imedidmpnust igprtain i levh concersigtian; of irqraagic Mheipbate for (qsfegfesmn?f thigsAPDH)

expressfoﬂ‘h’@r DNA encodi ng a heterol ogous protein controlled sal d pr onot er
wi t hout iThe Gettivetan is pastigehaut by ?WP'@&F&”BRD@?‘% toghipups- f"r‘RaC‘{l,‘ H‘FI"B'P uI at ed
Rr onot &P Ifétu : PHpefia podbipard 8"‘@6%#2%?’ '" "ﬁ% o con dm 2%t o be
(x.a/dapt eaet?r y agpﬁtﬂoﬂ%%ﬂ%q in emp re f tt?? _6({{ gabou\{\h
usi if

concen er:gﬁ %n a0 vi &% rﬂ& % grep SS|on o gttﬁls pcr’c:’)\r{jtg1 %r. The
cul i VAT ﬁﬁ& or eoe@méyaﬂ%e%@&%me FHaidb o B GHHESH sodiBBa

CU| tur 'inlﬂ:gthg Q:GI Iﬁ% 286 off ﬂfaﬁhul-uaﬁ irrdd ke {ERSY d8dh ABt6oter and

fer gpnigha ‘BQpﬂhé ﬂ?edaﬁgstw ke Cr&ifdcdd pratbifs s by |ﬁt5‘% dMarb WRbiumBMBless 8ly & he

et er ol P Pat RhRIng ol dsBeidldd THE Bideise valid) R86Hted Bdtigourttiskcdll dbsdcfutedl RmpELAY) Y

OWN  WsKdRds chaheBInfentakbR EbiditiomSant he38toveiy rogEE eplicdiLiin igarietal Ierinbuntshaktioigr Or
Stirri n@rethand: 1l REORAINGY Hotretod desmphatohiniinrig alvays [sieongly dominaihgr abl y at about
[err], atTha Hetdrolgbuseprokinf ¢ad rbedisbiated froh Othe @idturgp mediard by peonventiamalt wéaps.pfFér5, and
for st ekatrpiet the first Seopl ayrwistspusedligrialzeparaing Ithencplladromathe Tuliure dnig byi mbas dbf
pr ot ei kerdrifigatitint Then esultingh euphiwstent clan JeLnrighed tferi heteralogouse potsin by» roament witan be
ac c unupelyathyleneiming eo aste remesive mog of e norpuotejeasequs mgterighiend praeipitaligniofjihe PRi®E UM | n
the cabe seratingdhe yofvtierowitty ammanium suiphie dHophReoteins: if REeserb £an alsg P%foﬁc'P'Btee bt er
and 35 meansgpfapcidiisgtion d@thug@EF a%éf“ (ﬂ‘a"EH'Pe oﬁr (?dlﬁ‘tleﬁs) r‘bf"éﬁ‘?‘i qneichme %%@8 into

t he 4 uhetgrplaoqyd Fratsl \ﬁﬂbP *'° '“"ag DUROLBE The
preci s@uigstion, s B‘%E‘ l%‘f "g "??8?'1' '° §'é|§ﬁ_%: on t he
fer rrenghba’t)'gﬁ?%% s?palg A i ftue e pr c I’ aso ecrle% I’se %@ %l
am)unt rge y mea E]ms%%s car ?rgé I¥oresi§ gcrc&{ilﬁ d' n
% i%' Whth %mrso @s bs%g idh ed
%n& nél i @dﬁ lbcp smﬁﬁlﬁ@ %arrlf %r ity @Hﬁ'@lfm&g?aph)f h bli r st
St ep C Qfhad p%c%ssU@é e |¥IIy tﬁbs§%@ﬁ ﬁ'&rhﬂ\g k&€l |'s fromthe culture fluid by

nmeans of £ §@tHetefolbgétls! PPétein TsRot 'sB&bthd b itSis! BSIBA iR 13blaté ARy B&IIRAY insteR[gduer

het er ol,REAidANOEM labkobidted, i.6:WhidR Rds a6turiliafda inradelydrg BEih KHePeriie8miR Spdce, soMBDV e
DS t55 Ofsupplememan -pfifihidh HRPE AtéSretiivb® ' Thas, in assd iy Batérflogoasd poinOfas tab@mpladtiei ns
by sat witkih ihe@elishthe 6t stép fonthwirdchveanth@enf aonsists lipkvatating itHost thg celt iaterivs., In mbst

pr esentprocadares dHeell wall ipfirstobmpoved by ehzipyatingigestiorowithaphicesidases dinfra) rSubdenventiys the i ¢

aci d ( fresultingxsphpbpiesB. ate Béatep Mith d@yrgents, sugh a$ Eiitore Altdrastivplyn meehpnicah forces, such as

het er ol ogous protein can be achieved by extracting the acetic acid
supernatant with n-butanol. O her pugification steps include, for exanple,
desal i nation, chromatographic processes, such as ion exchange

chromat ography, .gel filtration chromatography, partition chromatography,
HPLC, reversed phase HPLC and the like. The separation of the constituents
of t he prote| n mxture |s aI so effected—by d| aI y5|s accord+4ng to charge-by ——

o o o o o



: 55:I'fsuppl enentary purification steps are required. Thus, in case the

het er ol ogous protei n has accumnul @ b? the cells, the first step for
the recovery thereof consists inliberating it fromthe cell interior. In
nost procedures the cell wall is first fenoved by enzymatic digestion with

gl ucosi chenfing foicd (fa)exanTPIDXPAHLS, Fiohdhprebd) @r SHARKY With§lasS BEKRAL, A suithtte RF ﬁ'e&kfnﬁat ed
Wi th deteelisgietiessaseswiers ths helsrologdls prétbih & sacrbtod BY Wie hoBe MG MRS pariplhsis spasd)@h

EP 0 34 3inpiified Bitoterakcani begusbdir The shefefoldous Xadtilh & pécdvbred withdat ESNAYER K5 SnzyrRtic
shaki ng remavil ohthe cell wall acky, treatmentsith tiadolical dgents, leigethisi ragyente brl EDTA) whidhlgfve Gaste
wher e® t (¢l ‘f’ﬂ!‘tdem@ﬂeaogﬁmﬁﬂnpﬂvtmdnctrttsbes*eleased .ed by the host cells into the

peri pl asnil@ t@ﬂ)&@é egyinhaiphinudie dheptosh withontihisirber ant@esulpidtehirdi entibbdkgotis
protein 9?‘@‘ E’B\'Pé Eﬁt!ia'WP \phtalaehlq framkybridoma cellsh {hedhrorabin teshiM4) Bargmeviee(ed k| |

wal | or '° \M"'l"ﬁ"s M. g B1 @.n\{egag Ghagiie, Weinbeim(ERGcIIBY op the FEISHA,
whi ch_gi® ¥ ”' ° ?’F‘ | K‘%%ﬁﬂ @B. Hasinast: 47; 2251 pancbepysestiio sietegtdhenfirudin
rel eage n,e";ty '" i '°ﬁs pf'"i']ﬂ?"ﬂ" PRepdprgsAnalppque agsays knpiwn fam the or
anti - desu f;a e ﬁ%‘ nocl onal anti bodi es

obt ai nafy a')’°°r °t"}?r'8‘fr‘T?E o ?gg? P °R/T"?J’ B@C&H@V@P D{‘ed )
Met hods | n

risi 3
(FRGO)4s 1983]a ﬁyieréltﬂﬁu ﬂxr&& &9 éi; n cgyeaéttrromgte r;i;% }%d se enc

Thronb. Haai@dina uen Ilﬂke }n l e y I n
fracti ons QR4URNERE Bhcbding the H'Btel t . g t "t
e EC (0}

, assays K nowsrminammsighdls, | i terature can be used to etero o ous
\_pr ot ei ns. - Thecdssay) pfoviting 8 myBRSoashSifaln whth laSks2adeyBéphaasb ?lscL Q@avwﬁvent ion can
be przepar edrabsformiag twimuteatyeadDbifeirt dbeined GitreRidIgBINvestdr'g t Ne steps of -
prepari ng- anégetciing teedéropd gaastwpilssiomgintenyieant ygistssls. er operably |inked to a
DNA sequence coding for 15 a heterologous protein, especially a hybrid
vect or Expigseipryesigrsa yeast pronoter operably linked to a first DNA sequence
encodi ng a_ si gnal peptlde linked in the proper reading frame to a second
DNA €BquerfBe YBast Bybrish yecior aqcerdipg dythe dnventien edmprisenal veesMAmater crperaldle likedtcaa ni ng
yeast t E{ﬁf quenge; ¢agin é?’ rﬁ helarplogquss prgiqly Broferred hybrigh vectoss: egmprig @ wiealit mpmatenut ant
yeast sf’ °§ﬁ ' (,t'half' %“gﬁ?;g@ 9 #8gea! pastidp ligkad, it the properyeading.frame to a
“t ransf o og “ﬁ pE?BT’h?”ﬁ%GS W'ﬁh%%l"fﬂ""rﬂﬂﬂrai RNA/ teguesee -

..and Iec R u%e? St s from rrred east ceIIs -
Expresseaa&.taﬁg A ﬁ? %ge?d?f L’%?n t i ocon n i<y
I nvent | ey SRGRIVeSTe p% §> .st'?é? x‘?r eag.(#gfql%;

oSp atg

codi N9 §ibdiy D& ye&
yeast pryarsabriite ORRAPBRY V3 i.dabuaea ée
pept La.dEpHobﬁhkﬁiétoklﬁas %Iu@c‘s@%ﬁosbﬁh?éj i€bfhef aE@"g: E&plﬁg! Qﬁ
g‘ncodl n{go@pﬁb@ﬁrﬁfeqkms ﬁhbéﬁh@dldéoééuiﬁckhe?ée qﬁ& 'dlu&mf?t 50) e'hU hr{h I
SeqUENCERR! protnaienandG: herinéd dcidihosphitith IPRO5 bRMBIFidhias Sded Iaaérﬁed &Qs upstreai 1€

yeast pactivabiresites. Especiath priefatretlis IicOGARDN prowi6ter 8 fiindfonkiiaBmerdMdredt 'stafay At -

pr onot enucleetide etweansH50tand +18@, inppastivoitrat nuclebtide 3510, -263 dr kKas,exe 6|Qﬁ1§|aﬂlﬁhcl§$tlde -5
desukpheftteeh@ARRH gene.cand shrstensd consiitativer ROt ppomoitess {Bartidgest hadbotide i tvaen o0 bl | Ve
yeast p‘r‘?ﬂwﬂtpéﬁ'cq'%ab'r‘@ andantioo alawtlentids - obthe BHOSigehd.y expr essed yeast gene,
such as_aTtrchRA sequense spcoding i signal pentide Eignahveequenge isaweferbiuly garigerbiraar a géast he
enol as ege" faq ah 8""3 sﬁ)Prﬂ'E‘ﬂ"Vd%WerT'@gUP@!seg al¥amipe obtainable from

3- phos pﬁ go °"°1’?e9&5‘R’P’ﬁ9%‘é‘s PoYRing MY ﬂﬁe@éﬂaﬁwp@@é cang5
phosphal i R Ha €Sts " c,58 "°€s '°| 8, $igfah apd preprp jseny i;Pfyfb%V%ﬁﬁb

mut ase PzaRone ?Pna ety c P’Q}Prﬁﬂf'é ss'?ﬁ&%‘ W@'&?&*’é@é‘ﬂ)

i somer gnogg g "‘:ﬂ{ te | e O éﬁﬂﬂ'f and a
shor t engdpa ,10 otQ Qs%B reg. ﬁ sesqu?ﬁgé’ﬁ 'ET Yolin ‘?‘:t

upst 5o gt bOsHrdtSn T%éeeoﬁmbl ati r@a é(ureg vﬁfcﬁ Io e ea B ) Pal and
funct i aaglends a@NER e HERIRMNirstire brhihd) Acidtlsedl R& / A 180

i N par tspadel-SdquenbesidneRly slemayDrbt carry2ébacify prockdn hl@tg bé“inclﬂb{a% ﬁ Ide -
40 of tdorstrsdlibhdo giNite ROSIats PREISEING EF ratubr hokcLi¥s , UL Frb °i ng at
nucl eotgetkratiet tontaming- inSialagictessigOsignbl® whih talidwd prdper aﬁatméuz in ﬁﬂfjo:eﬂa)l%g Fait
nuc| sotexataple, Sheqdrochising Rigods granin. a Ts@rd REdBLIMIENTS RecajAesby &l yehstSdnddpaptidnePt | d

(" si gndécaieg dnthe lolg) membrpres Bacrimfyrred esignal esdquenicainateopimg b t@GeeRGilbitgn bRr 2
pol ypeptdselef thenyeest FHES gand coringi féry signd ipertidel haviib thetiannuiali n si gnal sequence

obt ai nabl MetRngkye Jee ¥l VgkTyofier Dk Az Al Shrdseu slagemblasequences of het er ol ogous
proteins, which are ordinarily secreted can 45 al so be chosen. Yeast signal
sequences are, for exanple, the signal and prepro sequences of the yeast

I nvertase, a-factor, pheronone peptidase (KEX1), "killer toxin" and
repressible acid phosphatase (PHO5) genes and the gl ucoanyl ase signal
sequence from Aspergillus awanori. Alternatively, fused signal se- quences
may be constructed by ligating part of the si gnal sequence (if present) of



:sequence and e.g. the desul phat ohirudin am no acid sequence. Additional
sequences, such as pro- or spacgposfa§u§68§s Which may or may not carry -
speci fic processing signals can al'so be included in the constructions to
facilitate accurate processing of precursor nolecules. Alternatively, fused
prot ei nead 6Fthe YastGReRisa el codiy 1 adighdl pefftide haviny therferm@iasi ng si gnal s whi ch

al | ow pr oper LentibwiGiaAlaRhe Léu Rhe\Leu Ldu AlaGly Phe Ala AlkQys iBSBeexanpl e, t he processing
si gnal s cGeromicnDNA fegeenbesgcodies fod & deternlogauls profsin @0 g isolzied friyy naturglesaeites or a
endopepopd ®MS (€DNA)ceh e prpducére fr@Boltisi comespondinge sempimentpy ohRNA ed by ingpaed of
sequéncehemigdl gud ehzyroptic protdsesspin @ snamner kngwe perisen are t hose of the yeast PHO5
gene codi i)y ®ample, e A seguqece dedingafpt depuiphrtohiredimis| lmowkor Piebe ysslated rfromig| - Vall
Tyr Sergoppreic [leech BNA °A|aa°°$el°me'éﬂv Apyblersiypndag aes"'Phath"Em BNA Adesylphwtopjiudigrde of
the yed@NA) iy erpdused frem rPés%R'}B‘PWQId"F (S'PRN& 8 %\rﬁ!‘e f&e‘hﬁév‘f“ﬁgacldh%q‘fea?errﬂ‘l a Met
Leu Lemeﬂlwaﬁr'ﬁ'd'm‘?@“?_déf?d I i e Ser

Genoffi ¢ %giﬁa °°8Y5‘81"% °1’% r"a&s"ﬁ%'f’ ‘?ﬂ“ F' '% i

fromn

§erBa w r O] fort e(stalu 8 Elq%latlon
corr s ol S Ezmm@fiﬁ age;areg o Cg?ifg ERDYat i o
processesy {ba&@rﬁ tnK .ggQ ﬁ&%ﬁﬁ &d' “9
for %e%h.ng% 8 Hbth ﬁg}dﬁs br%te eﬁﬁé 2@@6 ;%gs
a_conpl LaELRkRiyYin Erf' b %ihsra a¥d.e mm,éw%am ral'é I n ds

CDNA) i daiddiRdUeRd dyOid U8 th Setd dber xpresbiod €31 Ghe’ AStbrBIBgoli® lgerteh

ali N0 Bt HrecsaBEDV s.gtemha&i\aé) ahd tl"ddéﬁnﬂnoh Serfin &N ﬁigﬁlslb}fedﬁﬁeﬂé? tedin&XioR B cal
and enzyeRstiption BRdSohRGEFIatioh@nd the Bptiohih sigR| se0ére BaMkediinihe Groperasdding frame to

t I an&C rthepheteddlogoas fiing &i sutina magheaihat theslagy icador lobthé Yigriahssqincd ks aindctininkewence of
a Yy eastfirg) endonvdiitizhgeane rebding) for thecheearolagbgpn@bisin fand sbaralions of thp tpraten bezuisi Maliel on
and pol prenseerphcithe eignal Squenad bre ddived framm Hifferent gergaidirecrrgnadar és dreferatiix fninpd o thehose
of t he sjgnalssequgagechbetwepnthe major MRNR starttand the ATE obie gene nateally, linkéroto thegirematesd

f | anki ntesignel espquendesshptich havefits oye AJE derttrapsiyyion ipitiption. Thadunglionf thepeperguances ¢ he
opt i &n dnanfe@eﬂ@h peang ot pmtheticotligedaexyrycigeiide lipkerst qamdng the, recegqition; gguere ef 15

codi ng *F‘c?f‘d%” r ol ogous ote| n and the DNA sequence contai ni ng yeast
transcri f‘pﬁ"ofﬁ’"t top rﬁ:ﬁ’f 1°B §‘V9ﬂde"° ‘%r 'i°rm%l!?"1“3°"e%9€}‘?"§?t %é?a‘“ .
they ar " " RYS

irBi nt ai :°"% gggﬂa 2 i & '°§) °"t%§$gg'?¢"55’ éf%:/ §c? gﬁg?& X gSI on
of tfe '.ﬁ‘&’h% gﬁ oo l%?ﬁ%rol snif i s dond sﬁ% y "L?l&, Tt e

d

ctor prior

tr anscr (gae @ﬁ w.{p.rtg

t ra“SCfrla&.Ebl he ﬁj@.’i .@ ﬁo@é}. s% th&t*?ﬁm%%h 'Fﬁéﬁ Ré@QH@PL% hes

l'i nked 4n8 of 6 ORI, 878! IRY SRIRB Gitds o BR-nhiGor BNA E%M&B%ﬁm 3G BSrickioh s?ty%h

rran NI dhBsdh sticRGhak B D JoRSIGH W niciod DNA IS8 kep RRLEAERredTe i G ditbd arb 18 kRiGuel O t he

J st oedeibe rat:atédhmm&m@n@eﬁu 4hg teQlniqhié Apdd GASRBPHBS BcdiddduRide of Aifsakiegeh! | ON
o%’/the dadeitee N occurs. If the pronoter and the signal sequence are derived

from di f f prefrablygiae @ghrid tv@ord baowing o the inverdibe inalddiey orje Gir rdeb, bspetidlle oRé GMwb,
. sequencssloktive \gereskic iadensEproyoastiahihsuchar tarksrcing lag oAgiGobieplichtion Jarrecbanttial hast! y
| i nked especialicEgohaniniid eli. The signal sequence should have its own ATG for
t ransl| at i &ntojtiv selegtivp gene "FW@"% forrueast.any mhrkerigereccan bejuserd whish f2glitatasihe paisctignf ect ed
by nearfer tensferpagtsdyej t thelp gﬂ?@ eypiession of theimarkergres: Suitable ngg!f tyeast e‘edg:
@tlc r 1S
pEpgRAing

nition
sequencamgle. é‘??%ﬂ’ﬂ’fﬁﬁﬁl’dﬂ i"é( o ory Prihe ¢Ree ehayrarerficoypat t@"*’%W hybri d
vect or s°°@8'€'6?’ﬂ| lgsipns. oo ° ‘Eﬂ'ﬁﬁf'lf%'ee’%["?‘éa[g"t's‘ﬁ" foj the, aptibietics, G Pn
Accof5d| y Wé’r !5?"? o Rwtde &y §’°E?3?ﬂ5’y N30 axofsRpl syégﬁrﬁ‘r‘f oﬁ°‘f WB!? f'ﬁ
:§ g

two-m G

free st raé ° Otig&l a|§? mélr\]eghyg v%{os’gig% ment?yps% ellﬁL g‘l a%&ﬁ |c|r'%irlt type

of vectQ X Lﬁ;r ich Eonth Botf! ES S0 Jn%t
i nvept 'éRIfEC&ﬁ Sriofic nbHeor o lrsi a .:EI%.“M” €
I e. 1Wo- filgybiy 'a%c& i |%ﬁl%n‘Met p%reﬁ%?t:ﬂe bd Qnﬂwﬁam%kﬂédp Ifo?%y?t—:ﬁ'nplet he

i near i syasking\Re bxprestish<assotd EdhphibiRy £YdagpronidiP 8RBl Sinkdk 16 HBNX S6dublice Rbdi t O
recirc u‘brad Referdidgaiis prdtbiR, ah@ the 'DNALtraBieritd dofitaining S4B heRiiE Imafkerd tfor Yedst@id térianct i on
of the YakbHal hd3Eind oAguet JF kePlicgmnas yadsdarﬂfforfafbﬁctm hostSr #Be plebikermited broer. si t es of
two-¢si cron DNA is maintained. Optionally, the restriction site is 35 chosen
such that the D gene of two-micron DNA too is kept intact. Preferred
restriction sites are the unique Pstl site located within the D gene and

t he uni que Hpal and SnaBl sites |ocated outside of all said genes and
sites. Preferably, the hybrid vectors according to the invention include
one or nore, especially one or two, gelective genetic markers for yeast and
such a marker and an origin of replication for a bacterial host, 40
especially Escherichia coli. As to the selective gene narkers for yeast,
any marker gene can be used which facilitates the selection for
transfornants due to the phenotyplc expre55|on of the narker ~gene. SU|tabIe

- r o o o



rconpl enent host | esions. Corresponding genes confer, for exanple,
resistance to the antibiotics GAlgp g4 SY6HLMYCin or bl eonycin or provide
for prototrophy in an auxotrophic yeast mutant, for exanple the URA3, LEUZ,
LYS2 or TRP1 gene. "As the anplification ‘of the hybrid vectors is
conveni evéastystreifgligcking clrbox@piplidasdlysta adtidityl genetic marker and an E. coli
replication origin are i1 ncluded advant ageously. These can be obtained from
E. coli pl abervest steins hecarsing BRBE Rvantioralaqkldarbptypsptitiade yvéoe ractivita Ppdfeabil bk Jemst
pUCL9, wktraink areciaukds, hiple@r huaBruple giutants,d.p) arecdefective inofuithyi yeastopeptidasegactigityl i geneti c
mar kers confhewidp ngriate of proteinesesit ke thask ynaptidned,, haue) bbenacharentpiized |in ithe. yereeSdey br i d
vect or s gheramyessiegroyisiag [aee T. Aghsteiterand Bite Welf é‘B@ﬁ) &epshys 18t WEEMWW@W‘WQ@C‘WW(&

art, for °fe9<‘ éheﬁ Protesrasritave Reencizplateds andypludiess Rieghpraically, “%c‘iﬁe%fs"l‘e

pr onot er ¢ a"l rmt@qgest 9'5 °|5F<E?‘%de éﬁ’@é PEPBEW??QP"P"SE’ o508y flegnovo
protein s%f g "l f(F@“ ?’Pd°"?’ré(? s syally -
yeast ’%nﬁeafe " ';lg’g@ ’ 'r[§ fﬂ §ene %‘gagr %?ﬂ“ﬁ‘?ﬂ‘ﬂ f or
a bacter wihich ar§‘ i | ln t 1e to%% ifiventio md ons in
reast Sl bl e éfa ohon] aeid o ¥ha o f

accor di “EthLPE %dtaﬂﬂ’?yﬂ %X fy8Ld! ys\éﬁ% an éfé gbaP! Y,
the ygas Lep§|ra{e?'a‘ﬂ§r Mdtég eﬁg% tIOIII Eﬁ ofectidh i) ﬁ@&f asshy hicA'dfe well-

def ect | VenowRin'thd 4d0€T yeast pepti dases activity. 5 WI de variety of

r ot ei nases, seebridCant dFCotioRint mR&C iMiBNRs RREHsifd 3INGIS tof MuBRE plobadd Wridiehaies
C- cham¥é §6ast Géndib S¢ 80 sitSAiRdctbd miagsesis Tof GerwiNbrupkidnl. or\gehf roplhEshioht Keast 1,
(139 - 15RidolpVet aIniGand, 36 kigas) 8aG g6} When Bb gBMtd sealiencd BI@ovN, B B &SRE elampe, theen

| sol atzedcaa th Boteme gstBDcattoy@aptidadelyycY ahlt earbmpyptifas yses thefgeididc prbisen geneahn
certai n ps oiadasiectiverty ipsertion,dabettution dr Slelation pnaingr sk ekt eelkhovn siediested ul
for the ochetagroesis proceidersilesa, fof example.cdd.cLaierfand iMe ISMitn(t983) t\etho@i Ataymelp K09t 468k ous
mut at i onwhighe ipvelves j thes prapasatipm i ary @ppeepriptely (fovised| putagenic) ofigodergribonuicleptidenprimerens
such as HMtamafvelyy the, ognomic, gioteaseogene carc brorppleedd hyuforaige A g5 seid ferpign PNAwek Bd| vy
ef f i ciZeninsestad infoAsujtable restriction sife pidhrsprelpasa gengt For grampledp prder to prepargig peastinuytaibut a
great delpkingr Papfigase yaC ﬂ‘i‘l\é‘“’ pBt e'a'ét@g) WP!QE hD"éﬁ 54 1“%96‘R‘i' |ans“t“ﬁ’@ %‘P" St?ai ns

accordl n n t | Clyi "‘PrFef' e

’B"Q Hé'“l ‘ 88‘9 'B ° |o “§ ﬁﬁ&t"’i" lgepg
cel |

al | in rototrop) hi as angin

Of th%e o& eg;tai séﬁe i §?frR % S&% P‘( H fle H% C1re mué enges; |
man | one are Ulfy'lﬁ reya%go arate
after nu & Curlent mét rﬂb’bs m%& pF‘o eod%febtﬁle u&ﬂ af QbraHa% cﬁnﬁé 9&%&9
assays Wpécﬁ R ¢ R¥E crbdding BRd Sbbequéht TP RSS! hmruedsetv i hdnid it hod

to i ntroglyRidd\Gnslan J.ﬁdc:&i az%r&n;p{o SiBAbdrd BbridtidiotinRassE RaHAbrh GhSBRMbR Smbiidf e t NE
yeast 3§ C1RONBpoket df RCtodd! Mol 1he CoRudibh BI0RIIBIS iahid Aultiple MAnditsSih WbseqUBNtOSrosgENe

| acemagtidorh @pore dhalybis!6nl b be lisedlas an shiemetive Sfteml 985) 87 - 95]. When the
g net | C Seies metants déudid\bRindidSual protbades 4ndleverddinié Mutaitdisre ACkildbkSifoni yeafl lgoieBELS €
yScB, castbakxoppieis] wiplaaad yudiiplamoitadia i vepeymitiydises eompihed by kiioen gectessive nalod ease
gene cancrossinggstbniqhes.ecti ve by insertion, substitution or deletion making
use oko t he Swigsble-stariivarsirains of -Sdcgheromyads gerevisiperiwlude, forrearande) the Hexlegirainf 86robtain-
exanpl e, g from thel Yeapt Ganetic\tockFanter, BP m Rer¥idasgh Ay(yAGR), nega@iye sitayB] ABIRS ch
i nvol ves(&Tﬁ@%?% pt AB118 fATHC20796)g aﬁeé-’r (yselfd peasivg shginsttiAg. H426 and H449
ol i godeoQ 'P‘F?bffut',‘laéﬁﬁ"?“d@' bFPF??é'Fed ?QP'H?E‘? §€T‘£‘““&‘ﬁé “ﬁ‘ﬁ?ﬂ!ﬁﬂ"&"‘ Bfaé%?g'@"

can be rE ag;i: %6?31 %‘Fd“?"of"@? Vebr\R@ p!ﬁ’g n0d S WeF nto
a sui tfabY¥ Yg&%i’ﬁc °P?§Pé LU SR 2&"89’%"5‘5%9 Bolf @ #6?% Vs?BhV??Pde‘? to
]E)r epare § mentujﬁ]:; anove theC k%@ d?s apélo{ 3 aﬁwl A(/Iett reecf( von ogznou

orei gn DNALIG b .@Eeﬁ St sﬁ, ﬁﬂ oo} Rorhiie 'sh % ans'N
genomi ¢ BERIAM T e ens.aaswi sofﬁ@

chr omgs g m.&&ﬂﬁ érS'Gvo l%rté’iﬂe &Fm éﬂ&s ﬂ%’d’ si s
a correspERsl Bodifdi e H&%Iaﬁ&s'rﬁ&ﬁfbh%n'd%%eﬁ t8se” o OiEaNE: SfadnkegiCNE
thus pr Opssdhs Mtothé farmdaarof QWd MBIERGIat BordhE(ioRt AGhd RAN BY: S bnﬁéwm?cramhsﬁ.raaagl ng
30 the ggwentByiRred plabmi@ eRcHAB fuhdiiBnsf TRNREFDGh tREPX Q¥nb. prddiéts @RNRINE-RBNPSEERNT  Or
di r ect edthaldr@ @QiRE ifG ti QsbBOpHHRENIRY ¢ ARSIt pREhid] Gftthdse tid) BERT is pasiiblyathe
absol st emyrerimporaatyioitizt the effltidnay Lot (pertiioning ishdaperidant ©0 Ma(geee tashdd it REP1 gene

pr ot easeprddifceiAt Casbmer BhalN($9865MahGans Gartet. 2031 354).abbsertgo pro®ias act thrgugls Brdowt theyi t y,
consi st sSTH(RREB)otite.candmprsigiit igig-agling elomientan) enplasmist [Ma dayaram| o gli 9851 Mel. Cellt Biglds,
whi ch dep:i20€6-347% B Vinlcot dii {1985) Molc@ell} Bol. & P01 ect ed according to standard
genetic techni ques. Random assortnent anong the 35 four spores of a tetrad
all ows the construction of double andgrltiple nutants in subsequent
crosses. Random spore analysis can also be used as an alternative system
Since nmutants devoi d of individual proteases and even double mutants are
avai l abl e from yeast genetic stock centers, triple and quadruple nutants
can reproduci bly be conmbi ned by known successive neiotic crossing



; 40, Suitabl e starting strai ns of Saccharomyces cerevisiae include, for
exanpl e, the kexl strain 96 obgp g4f rom the Yeast Genetic Stock
Center, Berkel ey, yeast pepti dases Aa%]yscA) negative strains AB103
(ATCC20673) and AB110 (ATCC20796), yeast peptidase B (yscB) negative
strains lsichdirs siriindGr Saudhdréi\ed deiRisiaéibrb Rfiowh B¢ can ibe p@pkiréd ymetiwids knownl piesi t ed
at  t hearDpeb,Stoh exabpiel IO CHollenberly! (19820 Cgva.NTapmiMicrobidi. lonmen h962i199]. FRGfollowinte r
acces silemativel ploeddare4r3da pré@Biioract dir 4 4tishhs is es@bat the pbsumpljcadbat cpisp of theatves B, Y
and S ipigeo Blasid by w secdndiplgbmjcsio®)vesiegredsing ¢hesiosage pf HSTEBsHo 3ol ity auhittie RERIS t
peptsi desleREPA proBinsY ThimwlaBre(rpduction of the EREPY sudyRERRPrgteinsyoulblgest to\ae instebitty AT ABYS.
As menthé endegengisdyemicranelagmidf er r ed yeast strains accordi ng to the invention
are devoPtPfedﬁbNeﬂ'Gég@ﬁ'é)lH@snﬂ'Ms%'l?FGrﬁ’emﬂl‘ °'T'H‘€!‘S ﬂ"ﬁd“ﬁﬁ‘ @PEFh Ieéf’é‘?ﬂeodlsgc aa h| gh

copy nefpad is PRB3Srwhich gpariicam ey RE%&Q% '<°s in
nost s'E‘&"li’P’n%"PE?PS"!Qa%’H’H’PH ch% e °ae°f ?e °R ﬂ?'h|

f eafr @& Itt"ﬂ %‘w cpe "*and

| R2) O?nd p‘g p\t U pl #an or e W|t I:ngglaa Ia f V Gf ent

| engt h, 9 ted n

sequen rgeEg HJ]; or I f H&g‘ L|9|9 |on rIS hﬁ&%&é rstsBa tﬁa@n
form g i€ Seidtell aﬁtﬂ:ﬂe eh Sntg b Y Gl lsold¥tion 'plafBwtith dRved d
enCOde 140 6f \Laﬂnﬁ snz §hd %\18 ofw&\aﬁéaspé'oldﬁfegdl’d%sﬁeﬁécﬁoﬁtcf B/d Solddtibn Pigtes

Ot ei 5}1% r @J—plﬁéoeorﬁﬁ(bu Isbi6dior Pated. MRbsS bkt afddblottéd BaticBgroW ukdepura\eBlediibric I ON
aS M Bt o v&rb 2RIy lundr LERBlectioh. GHEWwHH ioh U deldctioh Plated Eifows Hapké plasmid pDPashat t he
'\9f fici gilGyeset aRpthititiel rRgiély Paih GroWd A esU selRBtich tnogéusao the kag ef thié plbdmed, RRP1 gene
Pr odal Cthe [falure GR GloWIder tLed selectidritiplies et pDIR3BIs nétabiito céhiblamehGitis . mafker Jke t WO
pr ot ei 1ager &t can e @xiddined inckwo waysh&: T8d BEY2RjeR3on PS8 s nautatadngrd: Teerplasmidscaast | ng
el enmentompientehtcleyd besanse it] dahnof sajsaritaroopt nuhber, (MPBA) thattthe twGai¢ron Plaspiid ishot
2466- 24vétabled.e. W5t complerhent thd BEBY) geRpprodi| | . Biol. 5, 2190-2196 9 EP O
341 215 Bhesgiwthpassibilitios candaeww-s@ademaﬁaﬂwws figstnlaops the raisimat gronth 8RR W8 can
be p¥ eprid celorisp (e 2ariest thenalsalute rF°t°h@f°‘&‘F‘t @ew'ﬂpbtr PRE3ENPows that somglFY2 per g
(1982) exprgssion iy prgsentThe g9E9Nd|Point Gape direolly ebaemewsw: “miCroR plpsq ve
proc edB?'??W"N acf H’t‘-!y é'?%lfVP?) H'aﬁﬂ“d d1°'r it ""@ °B' %su tion

t hat Cl?ﬁ hgtene 1 oW Wi ro
S W Q% |e §j p e | |z |on§e Qﬁ c%fg " F@olo sh RFPZ
to an Eﬁngﬁ;ﬁoq i ef)iaae %E %%ﬁ CL do ins Fu ﬁé@gg

seco %|a aﬂ,%a B L “lb g A el e A
Such a Phasdst Vg RRY frefh ﬁéarpe @uﬁﬁ%&moltmk@nm alsB vk t ed

r epgat fuﬁhel?%bpua;@é &nd&ﬁlﬁ%m IteSgrdtip @bnsfefidYor PAHADREB, §¥GV 448 Fho3 and QleRIBERI Y vdn t he
%r}fpl € ARFIn ADNAD The TmoEiERdfelrddOYcait strkilis labIE ysoh A §EYUsitiditpGindricar Gptioddlly alsd asmi d.

C ONHeVbia Bf Y68 adtPRES orSok yRAlahy fscBREHNIEY, &id &dWsSoid bixesimicronidaiah hi gh and | ow
copy numnmae yeash WhiinsO B&ording o dhe-liddentierppan advirtayeauslyybel nselti fghthe gypgductioningr
Si t uat haersiogols pioteinar Surgisingly .it wabIGBY that kB cdtreing atcord®@ 3¢ thelinwestiontcagyingasd n
whi @b hybrifl eectdr @nidinihg rar gene sodingafos & roteinl heterolgqud A wéadt pDREE said drete éceed f or
[err] barhagenogsfomnilie lackingernyiCotarminally shaddnpdbyerodectss| at es (Ura sel ection) gives
a nmuch better transformation frequency than the selection on | eucine free
pl at es T@nsigimed-yaastisiraing) as t he URA3 gene is rruch better expressed than 15
t he defectlve dLEU2 ene. A single cal cteg?and stre ked Q0 nto a

&o| ochP ikl S s S oo,
{_ﬁgl seI per g |"b§ h!’al?’g ?%‘[g] foafh ﬁngere 'y' ft e an'ﬁl‘s Om:I °
{:gg ég% Yci ]Sy & ?.zs ﬁf S rafz?ﬁ i oy %ﬁgﬁﬁt@*ﬁ?ﬁa@i £ that

that the plasmd pDP38 I's st|II

0
pr ese t g oa{ oﬁéafa FhanS6Rk Dedddl@ih coRprisdS irSioiny d JoaltQkraiflUe to -
the !Oﬁﬁlclpl cKs r§o e@ﬁd%éjysc@&ﬂw@Qntﬁgﬁd hydlid vic@r.Of growt h under Leu sel ection

i npli es typgtrasidhndlion of yeadt with i RyBrid @delsCiddiding Bithe FRnlidAr may Thdeackaidlished f act
can be a@¥Ringit61 @@ rhéinddVddsonBatsby Rinnehhet al. e, plameacan SpiDBSA 7551928 (@Y Thier B:
The sp| amtibdlcaade ARideCipré®sps: | eu2 because it cannot raise its copy number,
I mpl yi ng(1} Rerbovilloe tHevyeasticalr wall g barthelieaf esingotariaus greparbioss (f glusosidagaest puch @s

conpl enmestil pitduiddERd.g.gllvsolags” @d lielicase®h ersenzynvmixiuassibisined frore gniereaigapiems (e.g.

di st i nguZwinlydsedd inosweticallyystabilized soletions (8.g11 Miserbitel)- t he mi ni mal growth seen with
25 said colonies (as against the absolute zero growh of cells wthout
pDP38) shows that sonme LEU2 expressiqgn i s present. The second point can be

directly tested, as in the absence of the two-mcron plasmd pDP38 will act
only as an ARS type plasmd, i.e. it will be very unstable so that nost of
the colonies will lose it after a few generations. Accordingly, when a

single colony is streaked onto a YPD plate, and single colonies taken and



v especially ysca, activity and, in addition, are devoid of two-m cron DNA
In addition to the |ack of ysca@cd'twéﬁmhe preferred yeast strains
according to the invention also lack 35 further peptidases selected from
the group consisting of yscA yscB,“ys¢Y and yscS and are devoid of two-

m cron DN®. Trédteentis t"nakedsT peaste colly dephérogdstshiniils tHealIRA yeotn imtieh yresehcoadit PEG t y
and can dpdlyethylahdglycael) and Co% iadevoi d of yscB and yscS or of yscA and yscB

act i vi ty, GaRegeraration| i/ e gelbfall s0d-selection nf MhliansPrreedyeslis in & salidilayey el@odr Bing t o
t he i nverfegeneraion is epavanientlygione bY gmbadding; the sphgroplapta inty agdr £or AxAMRIS. maltereadst ogous
prot é ns. (atoy icérs@'gr«gﬂ Vith e, spheigpiagis: (URen caeling1the; salutiphte yeast growthnigmpasatirpse

i nvent i orfaRody$0y Ch g selidJeyer 'ﬁ?B‘F‘P‘H’ VIS 8G9 layeh it o, pieyant rapid @Pﬁ%""@ﬂ‘i‘i 196‘?9"‘&'

: e L el ﬁ@% ge. ol
772! el o w&wl% awgv X/ houmadony oY Selee e o e
t f.urth t
isa{: E!Sns refera s Q % ::ﬁ%%l}ﬂn : aCr OiQ Cerpgl%d urqa QJ 9)? %a oW, ?gﬁ’;\ o &h sg\iﬁ? n :%ybr i d

vect or gi ,g ways) 685 z di ng
for a n{ﬁ; "ﬁ,ﬁ.ﬁ]& en étg;%qﬂr o & a)ra% é‘FéEmrQEﬂL%BﬁQJ

Sui t abI fivo YR Sroc m%&aﬂa&é‘ou& Qﬁ r ﬁ‘era"t h 3t 18 colf wa'fﬁﬁ‘i ieh S50 &dﬁﬁrﬁ‘éﬁﬁ{ op€

| ackixgseicafidhQK B @i storstiRe sy Fepéd plafihg e ééhdayaupénwd%féktiv& agifpibtbd. onal pept i-dase
activity andsuiitbifiidin Mt dah Béprodisced \inGhdIRRRVE Hoeld S forREHIE BOtS fombidl WO- M Cr on
{pl:asnm ds (see above). The nethod for the production of said transformed

yeast strain conprises transfornmng a yeast strain which |acks

_gar boxypepti dase ysgﬁ Bl i W Vi hrsaicdy hyg}r bg’h\(ﬁgt&rn Ld&ylsr ansf or mat i on
of yeast with the hybrid vectors according the 1 nvention may be

acconpl i shed ack® &Vﬁgclt"oGJc)héeFre"tsﬁoﬁlﬂd&é’Er?lﬁeal‘bﬁlﬂl MeKs etCY8 . [ Proc.
Nati. Acad. Scirid/Béu 7diy 382 Asp 1QA48¢1u thlﬁsxﬁawwybouhlcmr l:rﬂydl vided into

var i qus. b par St FDRY CHRRoPiR 08 Hectin STEhe AER AP Gl APt Ee (o g,

d us@ ase or Held Gaselle Bro &lmyXa ni xtures obtained from m croorgani sns
(e.g. Zynolyase ) in osnotically stabil | zed solutions (e.g. 1 Msorbitol).
10 EP 0 341 215 Bl (2) Treatnent of "naked" yeast' cells (spheroplasts)
with the DNA vector in the presence of (B¥% (pol yet hyl enegl ycol ) and [err]
lons, (3) Regeneration of the cell wall and selection of the transforned

Teel 151 g e o rdbrdsshiEthe Aol fesiadd Webvai SG CREERLE b 143, stiQ\‘l?ernS&E tsysega&? by

enbeddi fgh {8 sroﬁ;lp&ﬁénél @T}r&&QA-ﬁE@eF Phd-:ﬁﬁ-T%Hrﬁprtilu Dld-gn agar 5 (about

[err] is AherRwivhétér SddindBib By tHelpRideds ABdotdig td A6 indétkioH daf Be Lifda rEASt

gr owt h fnginerekndin b@Sse( a@qutme[ lﬁérédy) and PropMidx@ df AliBdn dnd aRiflaPdiskashs. FoRiinktaR@ar

| ayess | funiaf ApIPERIbis rafiphetit, diufefid) Sridoascarfixdn® adtivits aAd SaNbd wbd PhE AFlIkRA Wt €S

\f F om t heardigvaevlafHomsdstasind t her eby facilitates regeneration of the cell wall.

wever, GObd Hesnphdtohivediye capatride manThy useds analogousip tta natarel Hiradio, Harutyé thatapy laddrver

ef.fi ci eprophylakis ofghremnbasig, forasute shaek thetapys e theriherapy lobcopsumiptianecoagulopathiésoanvigte agar

| ayer s. like@s describpyg inf EyropedmPatentipplicatipn ilor WBRB® agar is prepared in a way to

al | o r egdheinyentioneonpams serleeially ithorfrapsiormpdh ypapt siraiess the aethads fer theherodygtipn theraek.

Si nce y¥gdhte mythod dor dhedraddyction pf heigrlpaeus peteingrasidigscibaddn e EXAMPIBot i de

bi osynt heti.c ,Path s, are generally used as selective nmarkers (supra), the
generat%ﬁ%ﬁﬂ@%erfor med in yeast m nimal mediumagar. |If very
R AN rere.nqee.@a b 'va%usag.&od bk oF o or Tt A dolSins] R

procedulragre&tg \éaag s:Fu era Pon o € ce

conpl e ca
plati ng tcjpg é'é t,a yer % to se gpcéwga%g%?g%%{at@gﬂa%f gg&?%a%g%?‘)pu |£Mr11é t hat
can be pr brhdiic bl ath@?'( 'tIYSQn ) o of theHiruGirt AVD &gﬁle lrfafudlﬁ@ﬁeﬁﬂﬁﬂml a
[errke Ty rsngEQ rse&%ﬁbe%ﬁt profo [l yosdt o o)fs & 21\8ilodedNynlidicot byd Y
Ser Asn Viambdrlined shd QotodGhas, spgactvery.r | s I'e Leu Ay Ser Asp Gly Adu X3
Asn G n @y 3 Yedematitblly Gluytratds the(doistrddlibn &iplashidpbb33. Pro G n Ser [err] Asn Asp
Ay Asp MHige4 2bhematically illustrates thel consslidtion bfeplabinids fibR34 asd pdP38.1 V), 30 i n whi ch

[ err] r e[fig§ schiomatichly ilthstratys thecbonstrectipn of@xgression plasndanpDH3&/GAPFLAYHIR.LYS, [err] i s
H s &nd [Fig B chematicalydivstetbs themamstrhaionyof oupessiom plaswiid pRPSGPHE@E(-7SFYHIRLY s - Ar g,
Ser - Phe- Aligy7 $ghematicelly Plupisatdis thel coustrygtign of plaemidmBR#e. het er ol ogous prot ei ns

obt ai nablFig- Bydepigia chypraaieasaphs, efcwiledypa diredin andehiridify mptents HVtER, HY3-WlEdend 4iva-
SFRY from cultures of S. cerevisiae BYSKEX1 and BYSkex1.

11



manner known per se, e.g. in the therapy and prophyl axis of human and

ani mal di seases. For instance, Eﬁéahﬁﬂﬁh NP exhibits natriuretic, diuretic
and vascorel axant activities and can used in the regul ation of

cardi ovascul ar honeostasis. The desul phat ohi rudi n conpounds can be used,
anal ogeanspiey1: (ICeossiny of ISaterdvisiabl Kaxn mufat'stréitl 86 WitheS. ag@rpvistas istlaipBYSdng lanalyss obthe

t hr onrispsesn offgator seut@y sdpediy atd@rtmypeptiiase ysdadKEX1egen) yctisly consunpt i on

coagul opathies, and the |like as described in European Patent Application
No. 168 Ba3: ceteyisiae kexflreutdnhsteint9Bn kexsnasie?. iy )ewhiehds olbtainedifioe the vopstfGonatied yeast
st r @i Biock CprdernBarkplsysU$As is Qfme nte $uiearevisige isialn 66'123%%4% berrbiet. vt fop91-3, he

produéSts? d?onF‘s%M?t@Pb 06‘!9 pib - rﬁ‘é’wﬂm@e'éér?@e‘dﬁ nW?'ti “8?§“ CB

descr | Noh Bacfter[o a4 4 cq lng the led l Ils

vario " d@f’ﬁﬂ §r°ois°'?t tct ) ﬁ s ’F‘?fnw% %&E& g e%i%r ence

to thé ! f

O b AP Tee SOy @ ‘?ﬁ@?’bgrﬁ%&‘ dii"%""ﬂ% G e o
fﬁgex:,(;é by a‘g&%ﬁ f%a‘*%%%*a“? siik &%% hene
pref eig %le}’%‘éh fms mek %amcéﬁ B e ; b@% ed by

nungersRdl 2l 11NeR); ik, AR 48 b Idle%gsi)%li)%ﬁ IBwE |2y 21 FzstAsSxp‘é&
i ustfdrab‘;e&ngtehﬁ;cﬁar@hémrbmqn t6tfad® brithdd ] i Epdrbs o lobh tétraﬁCJ%&HBtth&chMr
(1) | USWh&reMahd 1O ofhnspbrs! Séctet ﬁétorphmcstvpdsm LebiBriescdd ehelakaitiflg typé Bhibibgrowth
~ "Schemat the adstey stialn tol atidrget éxont dne tHue PLice Gllirgehal ar6und IHEMSIGE, scatEY bre able
N DP34 hdgxbtieks tiféib-factob precursoi-tainple®lysanth piotiice omt dcyivel d-fatieriniateiceies ftofreone pregdirsanct i on
of 2exmotesde. dmcqoirass rkexd ruUDIAS ddldalde Thibit T )grovitti 6k theFiegler skais tphelasst axtoal dng thus
i || usiproduces siialk halmareund thetmiselvescsincp thexs are @nlp BIRO . prgdiucp. ong s ectagtor moleculs
chrom@gﬂamfﬁ?fquulﬂ- pe hirudin and hirudin nmutants HV1-KR, HV1-WQLR
and Hv1-Thespeyesqf geverel gompletedetigdls whichase identifiqd-ps defectivgat theiey! gonsskeihe above Ep
341 2fepcrpedmhaioppre issaVOaGsfg‘P'H teﬂ?d !8' s@é&"@@?‘%’ﬁa@ ?@é‘k’iVPPRS'E’ﬁﬁtys%% (C2la96 Wit h
S. ZelEYN s'T‘%?@"%‘P? prROfEsep "' LP BF TWd¥ et ory

capaci¥ g’ Ji’ﬁ 6] e si ae
kex1 sﬁ‘g} ' %Qﬂ‘e 'ﬂ? % °6”rrr?'t he
- yeast % g% gzyl "pRling s '"ge '8‘&"8 1 ﬁ? "E'@?' evi si ae
Ut r i B 2 (a prbl- 1 pr cI 1, cpsl 3, lys2, | eu2 h| s7)
(28R . 3 -

[ AC StE%rsﬁéfJ 2: C];assﬁ:gﬂ)n\éﬂ:énﬂmgd ,. E‘ and
Fsc 19817 pe KEX1
aI | el g"D pl oi d heterozygous ceI S of t he genotype kexl/KEX1 are isol ated
from t his celeisise kethRulaftt brRaCTassidld Géith Géijaid\6 tHe! d3RRIEnBIE ofCitiidk Blotbases |(proteindss
. di 8 e ghoBrcamRipoplidag ys6Y il 2B SbpERELYSCS) dhé ediRiofHl Growth ot RGuiements). C.  and
A\Nor t i merGell Fadterial( &t 961 m(dame twhicis arb(prepdfad fibM\Siationalyl fase WMEYHDD (Difcd) nedRASE
Genet isespertiod 6 thesROBrurRn mM-TriseHC! adiffer, pH ' i) EfphdbriSpicrofogp drd rglass bdaad@dator v,
N. Y. ] in ddwesterioare addediug & twb thirde bF theetolusd. Ehessuspessionds leavily tshaken thedbitimies for 1 0
secr etmin qo-& \@geonixer Pish temuiftantyedoling onégewveen KEXI wi | d-type and kex1l mut ant
coI49n| e sGentrifygatio for & mim allows, fpeeveryvf the isypemetenticeude gxiragl.These extsacts\Ares fligjeseRC6 29
(a, s@&gansto. h&‘é@ldim'ecﬂcép"""hmééz %Pi m"é éﬁﬁ_'z '"@Sﬂﬁ?m aP‘fYE‘? PT°E°3§P§GBF‘ PG?I@HYG R K
and O.“'P%a"“@ %‘ds '1'9

in i |t|es grp d ﬁ?l’dln the fgco@ afn I (}Qgﬁ d ed f or
? Zf? A :b% o ?‘;E ﬁ?? g%g%{gg@u i ;&S‘? )szg‘% actor.

W d-{ dmph p o mg& ‘f"?tt‘me'eter

strai %ﬁgf ek rsp‘ﬁrefma taﬁeehoar ekt

S' nce1 Bén&ro?oa L%c. QﬂrﬁUhOé%&‘p.%Sm f'PaS hikturBd GreUbehiifugbc WY &l Ynd f‘
uggsop%yspa&,gloyﬁeg,pg@ggmat adufe@m one precursor 20 nolecule. In

ont I aStThe kétiilied 81 @ BéxySeplidtd Ay |aﬁﬂ1§'sb$ re intb@s1BddUshE the fehrbkiEyehi6 SlRratd thAI N to a
| ess @rbiRn{cr. M WIS al (i 9r8) IFEBSA off. 198 59; DR Wolbdt U077 BeI BlowiRm. 73 bsB}.erhé hey are
onl y alalysedteRirgats @bLuNided Mo Tk Porond-ahdo iy of TMmaheryinethyBaloy Guoliie@EMSElt
nol ec alfieal cdrieentrafpdrot $ mMf orsEDTArafh fitab cqpbantration ot § @blds addbd to bivicke the dangrotédsed as
defsec betividesaselactivelyk Biarfiety) PIMSF Diphiliits ccahbyypeptidess aseYb ediviiyhand dEiAcinkigits atpist ofir e
fi nal kgrbaxpeeptiddse yacS.sThe awixtires wiht inhilhitosp aref eagl inbubripd @h2S * Gdsrcanyhourto calppléts are 25
gr own theriniibition riéter thendataspination ef the rrpiein cencentygtionclye algugte withcihitiitor zgepﬂ dlidepte ysca
act i thEP“UQ'P"WQ" BAf7comAl of apch samplg agpsfillad it & oM dNeBisbutis B 7i4gdo PYigherer 9. C. and
Wl f, D.H (1987) FEBS Lett. 221, 2, 423 - 426]. The fact that activity of
car boxypept | dase ysca is lacking i r12kex1 mut ant cells, indicates that KEX1
Is the structural gene of this enzyne. This inplies that carboxypepti dase
ysca i s indeed involved in carboxy-term nal processing of a-factor. Exanple
2: Cassification of confirnmed kexl nutants on additional deficiency of
prot eases yscB, yscY and



''yscS S. cerevisiae kexl nmutants are classified with regard to the
deficiency of other protesses: (pspb%q\ﬁ?a;ﬁ yscB, carboxypeptidase yscY
and car boxypepti dase yscS) and addition grow h factor requirenents. Cell
material of kexl mutants which are prepared fromstationary phase in YPD
(Di f co) reveié equal moteiniap@ntdcTh thase plo@in20ktidhe ths Jolldwing Wét EslitionsHd adaed.f er, pH 7.2
i n Eppendorf m crofuge and gl ass beads (0.4 mmin dianmeter) are added up to
t wo t hi P8&rIgest sglioyb| une. The suspension is heavily shaken three tines for
1 mnonavortex mxer withintermttent cooling on ice. 40
Centrffugation for 5 min allows recovery of the supematant crude extracts.

These extracts are dial ysei LadiMo b ofddabe M | Blofagmii g HC! buffer pH 5.2 with

0.1 mM[err] in order to a tmeéaa@shg{em,aa%gesoaﬁlg,gm renove free am no acids
fromthe extracts Protein actTvitres—areneasured according to the
Azocoj)l M, U @ane et al. (1976) J. Biol. Chem 251, 3367; E. Cabib
et al. (132 E .,qphys Res. Commun. 50, 186; T. Saheki et al.
(1974) 45 em 42, 621]. After the protein concentration
measur e%‘@m@stsaﬁhoﬁhl quot of each sanple is filled wth 0.1 Msodium .
phosphate (NaPi) buffer pH 7.0 up to 100 [err] to adjust the required equal
protesn anounts. To the protei n solution, a suspension of 500 [err] Azocoll
(240 ng in 10 M 0.1 M NaPi f —pH-1—8—+syadded. These m xtures are

i pcubated at [err] for one houhﬂﬁ"?’??‘déb' 1ZPBh| After the addition of 500
‘err] 10 % trichloroacetic acid which stops the reaction, the mxtures are

wgentrifugddweten times and the so absorption spectra of the supernatants at
520 rfm are nmeasured. The activities of carboxypeptidase yscY and yscS are
measur e§0Q&litessalutien Bhr onogeni ¢ substrate Cbz- A n-Leu [cf. D.H WIf et al.
(1978) FEBS Lett. 91, 59; D.H WIf et al. (1977) Eur. J. Biochem 73,
553]. The ?Gl'%{‘f' z@yL%4 racts are divided into three portions and to two of
themlj%)_hﬁ: tiyr g 'PhaPIbHﬂﬂ"lpd'J Pl\{%a)e at -a final concentration of 1 mM

" "‘ ’3I'"°8 fP’o‘H'et'JP“'B“ f 18 adqilian|of180 ¥l 29k TetaeX1Q0uo sopt ease

55 acti \?ll_f t nhi bi ts car boelécpept | dase yscY

acti vi t¥co?e'&qv [ﬂ"e/%e Ifﬁl gg’? 'B'bﬁ; IS QuHophic megker fg ',Qt"‘d}ee% with

"bqa? ) '""r"‘*’[' 8 fsrPB i fee'rrr?prvwearrdwéﬂdme

‘i nhi bi t
trat.l

\nhi B ti Orby él?%f bSiBtd%EJIbgbaLés rﬁtpgrepgo? I n 'Conce cerevigia % 1,

al i qUOt Hnikh &l llswf (EH%%'—SG Bﬁ o of
each safmle@c.,@rb légf I Ir%pgg'\)/\rﬁ&t heog}ﬁma E)\L,P# lzblj:;)a tag ' u'rTmT"ﬁ
order to 12 EP 0 341 215 B1 receive equal pr ot ei n anounts. To t hese
pr ot ei NEgplétd: Drassicrhigion 6 Sabohhrolydes Sdrovisiib YliddRipR pRlisAdbiGsht ma@t [err] test
solutson I: 5 L-am no aci d oxi dase 0. 24 ng/ M _horser adl sh_per oxi dase

\Qs 40 g/ mThd Plasmid IDBAD7ANOS-BIRT [Euiopeahd . Phtehi Aplitatidhlid. @25 6881l i infrodeded Mol the t €St
sol ut i oauadruplg Hroteasti deficient chiutant BYSkext) (dyiprb-1) pieett, es-32 Rex&1) Bud) @hd intol =X widtypd | ON
|11 20 #teinB5282-31-42de Arint.(r&1, Idppdithag suliisphasspivatat ubing the transhhatiordpraibcol he
mi xt ur edesgffoad pytinkeatebel [Rrec. Ney Apadf 8ai. USAFSHG2 (1078)]. af ter the addition of 100
[err 0 20 Jheriva gifferont yoa5h) skainssare harvasted romcihe omrly lobrsithaivs stadeain dlees 100t mWOED nm
are mea$® %‘0 'tQ'?é- ? 8 28! O8M serbitab andrasuspandadsin Grmiedf ithersamesorbitel no
acid au 'Lf’l?(g “6?9" "é\ﬁ ?“n‘é zV'§°'¥ﬁ§%r( d"%YN’rF 108 fraspAitheehacterdbiaisque on

i ni mal 'b't‘{' h°SP WRS afa-Rchgantly aiteted  and
"°’ 'H@) %130 g '&@sﬁfﬁl rwwte&@%y@o ul
n ge
u

w th_or
rruta?ﬁ?sah @r&&ioﬂinﬁ rlued m rs ofs aSr

quadr UPE, ﬁ'ereplEé)rn%Bs%ﬂ)a st é s or of t::)e
addi ti ofgl spﬁ%ﬁ@@aﬁtar e ru E30(2M
Sacchar Qmaas YPE hddus) &k rﬂéﬁ%djﬂ[aeﬂﬁrrﬂtsﬁ%% e::f (‘deﬁtB agml'i h haker (110
60 revs/min) at 30°C for one hour. The cells are centrifuged (3000 rpm, 5 min), and resuspended in 1 ml HE

31 solution (10 mM Tris-HCI, pH 7.5, 10 mM CaCl2, 0.9 M sorbitol) with care. To these 100 ul cell
suspensions 4 L.g plasmid DNAs are added. The mixture is incubated for 15 min at room temperature. 1 ml

20 % polyethyleneglycole (PEG) 4000 is added to each tube and incubated for additional 30 min by room
temperature, centrifuged (3000 rpm, 3 min) and resuspended in 500 ul 0.8 M sorbitol. The spheroplasts

55 with DNA are mixed with 10 ml regeneration agar (1 M mannitol, 6.8 g/l yeast nitrogen base w/o AA (Difco),
10 g/t L-asparagine, 1.0 g/l L-histidine, 1.0 g/l adenine, 1.0 g/l threonine, 1.0 g/l lysine and 3 % agar) and

poured as an overlayer to plates containing a basic agar layer of the same composition. The plates are

incubated at 30 ° C for 96 hours until the transformant colonies appear.
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The, pfasm d pJDB207/ PHO5- HI R [ Eur opean Patent Application no. 225 633] is

I ntroduced into the quadruple Eﬁ%t:ﬁ?%%(%?f'c' ent nutant BYSkexl (a, prb-1,
prc-1, cps-3, kex-1, leu2) and into wi | d-type strain BYS232-31-42 (a,
prb-1, prc-1, cps-3, lys2, leu2,his7) as a control using the transformation
pr ot ocol A%ﬁlﬁ [tiaRtdimBY yddstétiiy & piadéd [af Gown Mojdast shtAdlic ntidnal rhédim/ @4 gh929

( 1978)yeast 4ftrogen baddw/otARD 10lgh L-aspanbiny ariSt.o §1 L-AiktdimePsupplibd ivitte Sdefifle, fttiregming,h e

ear |y iysigahd higidine bat vipeut idcihd) Fhal ilbnyrfrony itle quiEdiplaProtedss Hefisiekt. nltant BYSkead W t h
25 m did Shaliasrothdiriple Iproteash detident pratial ettin BYSKER] are tefdriee tosame sor bi t ol sol uti on.
To & heBaechBromices ebrbvisiae BYSkex1/pRBL07FHA5¢HIR dndzynol yase (ZYMOLYASE-100 T from
Ar t hr disgeheromytes ceraisiae SSKEXS#IdDBAB/EHOS-BIB, respedti¥ely. 10 ng/ml in 0.8 Msorbitol)
are added. These mixtures are each gently agitated in 100 m shake flasks
on t heExampl i Cultivation efSaesharomyces cerayipiag: transiormants, with RdPE?D}tPHQﬁrHIR mn intervals a
100 [err 45 allquot I S taken out d|Iuted |n 10 ed water and t he

abstr DARKE "%’8 @H qstste t”ﬁ 'tu"w‘ 838" t
E’ngé.qa «? ﬁ% % g b s @s? t .;zze

Q}u{r rbltol
in QPifzgw;gé B C|' H@n adoveaes

u&f‘e{]t ag%t ation

Lon thQno%ﬂ@nJﬁefheC:Jltli 3 inRMSE NI adbn ﬁ§|l§( f(f)l§l; QI’UEB Jﬁ@'d&uateyaﬁzecéf r%p"fU 2
L‘L/entrl Hol#d 850 A9t PM 5 min), and resuspende in 1 31 solution (10

Tri s- gkt combleté nadiurhHENAYlid ¥8d in,order © rétheve e Ibh&brbuﬂtsnabébr&taﬁ R -HPILO andjeise 100
[er§o] cell suspensions 4 [err] plasm d DNAs are added. The m xture is
| ncubéaxaslplé 61 Anklytidsi oh hifidintes @hd itsSeiRkEtbidiingl dedradatio ProSacEtirydit-64ydnd MiegHinys3o| e
(PEGQ faDdmientatimhceptiurésoofeSacdhatomipens TadvisiseCiansiorednts B SiegtihpJOB20TAHOSBIRTEM by
room tBMSEEXHIJDB207/PHORHIR dsing eavers@Ni@serHRC 3 mi n) and resuspended in 500
[err] 0.8 Msorbitol. The spheroplasts 55 with DNA are mixed with 10 m
r eg®ner aﬁmnlpsa Ay liggid vmsha#vrpt &P pregargd by fentrifugafion #r Rredugrea clazrselutigh vhjslis
(Di fccﬂ"“teil?‘% )"Lthésﬁi'ala (W%a“dla"i)s josted o iiPLE prplysig under gliqying copsitigRsne, 1.0 g/
t hr eonj n& HI 4 aﬁ (9’“% tham\erss%a'regd wide pere siige ategiak (tyreg

pl at es’? ?%9' 9 M c iglejdiamgtgr of dates
§ Phese appear .

Lar e i rfc °" 'Bgon a?t ?" Y"Ith Pﬁﬂ'sff'. ’
fro g n%al phas Hﬁk%céo tril h amug&g& é}i grovvn
|n yeqgs % ?1 4 @ ? ArePSgE :
o/l L asp I eonl ne
nwgsﬁﬁf it etrotﬂj St e
pro;sease I cl ent nut an%’ BYSkex1 and that fromthe triple protease
deficient control strain BYSKEXt—are—refferreq to as 5 Saccharonyces
s‘C"erew si ae BYSkex!| / pJDB207/ P i S [SHR) aronyces cerevisi ae
BYSKEX1/ pJDB207/ PHO5- HI R, respeati Velgp. |Exmnpl e 4: Cul tivation of
Saccharonyces cerevisiae trangfarmgntm vri tdan pJDB207/ PHO5-H R 10 Cells
of 40 Saccharonyces cerevi sipe9 tjramsflorarangts BYSkex!| / pJDB207/ PHO- H R
and BYSKEX1/ pJDB207/ PHO5-H R prg adi tédt 4d s |preculture in 10 m of yeast
conplete nedium HE 41 [4.5 g/| ¥Wasgni Qo [at¥0dg, 4 g/| yeast extract, 20 g/l
saccharose, 20 g/| glucose, 3| 622g/I [Err]'®. 2 g/| [err] 0.013 g/l [err]
and 1 m /| trace el ements nmixfW¥e (|1&%/|l Peqr] 50 g/l [err] 3.3 g/l [err]
3 g [err] 2 g/l [err] 1 g/l r‘?forl M {at'™8 C and cultivated for about 48
hours until they reach the statlonary phase. ‘The harvested cells are washed
in 0.9 %A Nsotiard SQutioh faf thé leaibabaw ef e Sgstanh ésUmydaalsit dissplvintielt ng ofpake Ldes €
I nocul phtteidrudin tirh1 anl walés. 15004 ot this stahitteed salltibn pEdnjented dntoatbel bakingdandchtomatagcel |
dengj trgphed af deseripec-to@aiBratertile syglemat ed at [err] for up to 72 hours at 250
revs/ m nin Figugest, apayfiodl ceverspd ghagerliquid chiomatograghsbf hirndine Hervested froe S \eerevisine
backgr®/$kex1/aifige IR rang4[S. cerayiside, BYSKEXPpIDBRGRHOS-HIR culiyes\are gkowpf The
hi r udigiogstograRhiq £epdifiense \the &7 3% |desrEbrdaaleve: dh 'sths‘!ﬂ]bf"@‘ ISPRIEEY 19- Sfingn(
hi r udi W%@‘VHJBH?W@E&@ H{Ra fhe faptidase: y§re Bogatve sligin RS BEZOZ’&EBQ H8 %{%duces

v 23.3 ﬁ??h?ﬁﬁﬁ%ﬁg@mﬁg%% W"Srﬂc'ﬂmsd{h?m O P Pé%’mar'ea"b%f);rngd

by cerf® n to produce a clear solution which is diluted 1:10 (v/v)
with acetlc aC|d (1 M and are subjected to HPLC anal ysis under follow ng
conditions. A H BAR (MERCK) columm (4 x 125 mm) is filled with reversed
phase, wide pore silica material (type 71252, 300-5-C18, MACHEREY- NACGEL), a
spherical stationary phase with a particle dianmeter. of 5 [err] and a
porosity of 300 A. The col umm endi ngs are equi pped with stainless steel
frits. Mbile phase Ais nmade 30 fromwater (Nanopure[err], BARNSTEAD)
conta|n|ng 0 1 Wb(v/v) tr|fluoroacet|c aci d. Nbblle phase B |s nade from 20

Y - o ~ N N7 Y e w7z A\

.'-’l'aa




« trifluoroacetic acid. Chronmatographic separations are performed at a flow
rate of 1.5 m/mn running the Egld@ﬁn%i?dqradl ent and the eluents are

nonitored by absorbance at 216 nm mn) %A %BO 90 10 1
79 21 40 9 79 21 17
67 EB@m@l0 6: In vitro sythesis df@d hitrddin HV1 gendwith préféttbd 46ast codons90 10 45 '
32/ 0 90 10 A standard solution for the calibration of the systemis

made by difiss@kding sepudncargf thd hifudin @xpkession casgita isalevisedchith pieferrdd ydastwadoss [B. BalIl [ err ]
of t hi S(1882RAdBiod Chehu2570150261 o puereEe captimal ttangidien ob therhivudimohRNA Thetodng
raphéd sequeresseoniaine thetRE10S sighdd seduence liused ipditamento they cddingsequerice of feskiiphatabimidin

r ever seliVipiies end of thesynthatio RNA oaptaing ithe sticky landsiefithe Ecdithrestddior gitef r om S.

cerevi Si aét Wy Skend tihe stoppsadon PAR) 5-immediately foltowed &y dhj stigky @nds of the BamHI site. The
BYSKEXl%ﬁM?S’i'PIﬂFD F—ﬁ°ﬁ' BamH! ONA &dagipept ig BhowA 0 Fihé- chr omat og h| c cond| t i ons
are the shfe? él§° aﬁ%%dﬂ thy ‘-’L’Q sé‘W‘??ErPf tﬂerf’at'b'e-ﬁam d?"z

BYSKEx19" %afﬁ| %Eg F% {M"{ Chemlcal
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whi ch i de) ersF se U he in |V|dua
e afw* Py iy gm@sgﬁ \
| aCk"Jl foplﬁn Dﬁiﬂra mel B N

!
Exanpl eygfie. th 2Vdr$dearS>fc’8 §dp§ra19| rs d?uld\@'gda s a Blo idyeast
%ﬁpdons THEQligod e/ HlospREIAEER 2011 41726 miM TrsHON oIS BB O %c&%%ﬁﬁ Nscnlasm eirsed
th pref e &th YRAS luni0d PBnUcBotidbikinbse( (k@&%ﬂge;} forB¥ Rlat 3F3TE Mter24D/min 40 2 -t O
w_guar antafpedftir B8h mibhiéss(aahd Bard bachiMeatéd fot!6limin &1BIC inTdRatérbak. THe BampRe@reence
cont ai nallowddeto RidISsiewly A loomegmpétatars finl A@dwaterbdii avaenight Thb eanGaRil RligdRedEsedRCce Of
desul phaikigies Auod B alelfien stbred obiceend of the synthetic DNA contains the sticky
ends of t Rigsniid pBR32L dss¢ut focbinpletiop ivite Ecolll aridrBan(il. Toe birge e kisfragment dsisoletel B a S
I mredi aprefaratifec).¢ Guegirdsy gelhEhesPiiA yrecometer bif elptigel@ignHiurifindthy . DEPR donsexchaagece of
t he 257chtsmaigrgply-aBd stHpnoDpacifiietiy he idescriepd h Bxemplery. heqgDNAis redlisgoivedl im Hedat a
| nd| ?Pat@gcel’l‘ﬂi'%?froét sflbr t he | n VI t ro synthesis of the doubl e-stranded
rag né?nt” of $hp ameae 1/igp8 (M@g'e%t?"é"h§ jperels1 &P it of miture 2 6.
phosph o837t 68“ %{aﬂ“ﬂ ?‘d‘f%k EcoRBamtl &pgment of pRES3RpR¢ 48R ynits of

Synt hesl* llg } A L3 rI a cheni 6.
V\é h tO f ns fi % |’. Th
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over | a ﬁg %Z‘cﬂ
M Tri d% '30'91 q n9 @9 (feﬁ 5 Cas quencing

ol i gonq&mgﬂ sscnaasem cpe f&. bot? DUACHRRds Is"Ne dibrrod 1o es

I epr gsejpragvdie 5 halve of th e DNA ragnment, [ B] No 12 21 for the 3
{halve. The 2 groups are treated separately. 10 pnoles each of the

ol i gonushmple 7dmast@ittion ofpiathitl RIDB20TIGAREL-YHIRE ol i gos are phosphoryl ated in 20
[err] of 25 mM Tris-HCI pH 8.0, 10 nMJerr], 10 mM[err], 3 nM DTT, 0.4 nM
ATP and 8pJDBOARGAFFL{YHIR$ &l géasioilasohe fhri thrne@refdimeh désniptetohirddimrvardanhH\t unfietive] .

Af t eyo 30nirl of @ shortocmstituliveppromtterraf teoiehst iglyseraldebyd-§-phosphete Bphyarogerasec (BARBEX ed
for 5 ndene.dhe ading peduence o eswpatabitydin Tensists afpybleed:yeast ogionsa| | owed to cool

sl owl y t o' kmehriasmid PBHBA2VEIR 31e digestegyith reshicton gudopyel BarrHleand Feqith| Thel 257

ol i gonik®l @B‘F'TQQ@HH‘T%P‘G'F&“P@@W"B‘ 9!!"?5 Wéﬁg@ﬁnéﬁr‘@c? %@a’aﬁea"ﬂ?f?% 99'87-‘@22 i s

uall lght t p
o cuyt e@roglui@ g%E lgﬁer (TIP (? d
'efz'maeéﬁ mﬁ % i % %f 8o
preC| p| %g %ﬁeﬁée T 14k §20 at a
CO 5 ec ltatgd ébgg

A
X |S73
t
ollggnuc B %@ﬁ@% m %eii; b Lo
M XT U GorBy lﬁprﬂmlﬁ@iﬁ (S‘a% fothe e@P bSO Ache fﬂfﬁgt@fﬁeg ns ﬁi b

EcoR! - Ba@tphodp (Hliorthd Eo"ﬁtr& of d ShokNdbnsk |iuﬂ@§f‘y rtM @515) are
l nCUbat;fhdspfnﬁé d&l@deg e{ (ISKPFL) ér@m&t&r 6f] yodst | JAUshile Ibdtor UIBE2070 16 ru@ﬂ&f;%ma
conpet gibe207/GARFU-HIRRBrel fidestod with S&li 4n8.EcdHi. Tho s b SATEELORIAFGIEHt lcbdtdins the Sal-
55 Bam pBR322 part and the GAPFL promoter. The DNA fragment is isolated on a 0.8 % preparative agarose
gel, electroeluted and purified by DE52 chromatography and ethanol precipitation. The DNA is resuspended
in H20 at a conceniration of 0.1 pmoles/ul. 5 g of pJDB207/GAPFL-HIR are digested with Sall and BamH.
The large 8.7 kb vector fragment is isolated as described above.
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+ 30 sresistant colonies are grown individually in LB nmedium contai ning 100
[err]/m of anpicillin. Plasm %ﬂ\ﬁ{.ﬁs?‘epar ed by the nethod of Hol nes et
al. [Anal. Biochem 114, 193 (1981 and anal ysed by EcoRl and BanH
restriction digests. Plasmd DNAs with the 257 bp EcoRI-BanH insert are
further aaprydesdcofiiye B b SajENORI promeer ginbntS0.2 PMERs ofthe BN e moeRkighasn 3, . 11,
12, 1l4afragmant2@nigipieg thel BHOS jigrat sequeaneel asds the esgintiestic in@linDgenaBydast dolidhs)Carianer Wit h a
cor r ecemelescaithediey rvetiort fragiBbid astligatertiie 10 ! ofeB0 @0\ Fdk-1H01 PHI7e €0 IMBIAMGOR, BEMB5 -
PBR322PWH[1 M TR gyl 200 it 174 DNAdigase (Biaidbs)ibrag iat 59 6 DB/ @Rastiof isiligation
pJ DER2 OMEreiEpsey g ransfamecompetent Eqgolh Ri161 dells. t he expressi on of
desul phat‘% Ff?’lsfi’ﬂ?% YoRicillimtesistant celonies jarer grewnjividyaliytin BB mediuny cantaining, 100 wg/mi
const | gp TiesRist RNA [§rpreppyad 9’éﬁ‘§t’“°§‘|°§' eldoles oh 3l disiapra) Reskqprlyzed by Sadindenase
( GAPDH™ '8 gige srﬁé'"&'B&P?ﬂﬂw'@% 6?3“'6%@? 'Pfﬁ‘ﬂ“ﬁi!r aﬁ PeRFRET/SARFLOHIR.
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8.3) f@é céhrolrion adshort (OB broni¥idre et PAGHHY 73 gﬁfﬂ' 'éia\h% hiO&o se%etﬁe tl
g%ol Ut | saquente 6fahd yoait PHOS PAmaeY frbhi geitidnCo @ -4 (H&hﬁﬁkma.mate Ha$ n@- dtoa
00 [ emgdiatdrgesbqoénc&HOES) Tre REOSIAS)PRImofer hareBRMEhaBkE b bbridfiutive proMBtol er r] of
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pnD| esyefieaned of gmulphatohRidinswiich is JEIBRGT HYGHBFRHOS| fRnsdiptioo lerminatitat igiherApTHis cat i on
No. 22®amig|dessdbps dhen soplatrmenty oft thee regulated RHOT promolersil i abahPHOS(173) plomsted on
t he E.elmgnt codon usa e fused in frame to the signal sequence of yeast

aci d pho§ H&Ph%'és ’.EHQE(E IR gre digegindonith BistEl ntherstickl @ndsond thegpstistiora shor t
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f r agment 9§ @tgd kpL g i?ﬁﬁ °§ f“"
Saccharo '@%ﬁg% §‘1’ 9; rﬁ3 &T ﬁous
two- il 73 %? $41§° Py ﬁvm ot firaa
2-112, prb) to make the

oI sngB
gene of 9’? E@A
strain g hdd' KEX1 'sequ Brfbe Jv@l&si\oét';?j ‘i o, 5241 bha Qe éasm d
YeP13 [ f§quen & by Yecuiar M. horflidef o the sbbuck 3,% VCighriie kﬁ

usi ngy t bﬁAtigga QJf Rt EQRV RESRHcnOsite SARERT i 18Y inSdnidn & tdt urRla. gehg’rms -sahBl

Acad.  Sgligondolddiad 2an BIed b9 a sbck@rcinylprimiOiol B6 Eonfifttatioh GIHE ORAYHabribrt [amrr]

cont ai nirmgsyathelR chgdnGdleotid it REiokiiRAed 4ha nsed(1&euneda tragenddibrary. Hi nnen, A, (1987)
Nucl ei ¢ Agibog 1Beteadnes [5102008 3Bnedplale (@€ 130k} afd Sonapnel W*comhﬁwmdza\r&ﬁl:&
Roughl y wa6d3)D Eg etcal.(€98py Rybe Naib Abadc Sti USA 79,B66sant! 3Vhitsiead A8 st {thas) Arst. Natlrl

m ni mal AcaddBainV$ADBY, G887Y.chagh twh teperipeinsciBaning prpdedaed, Scindependert ipdsitive Glondsi @d 2 %
gl ucoseisolgied. Oy [of thermn ricedesignated)pKiEX s Cliol cubed] a (KEXE speeifi¢ Hindit-Baratlifragraent ¢1380bp),
added) ha PKEXThRiasmidsDiYfkie digpsiedkwithiite dorespensiing dvar endongelodsen. Tke ragpeptive frijgmentds 180
r.p. m renaiesechle terRiuesqiint vastonMids iteSK polyliaker and-hig clens is prauenesd ysing damniveyeab
fluoroorotic acid and carry therefore a replacenent in the chronbosonmal URA3
gene by ura3[err]. The grown cells ane plated out on full nedi um conposed
of (g/l): Peptone 20, yeast :

Pl asm d
referre!iq




« extract 10, glucose 20, and after growmh for 48 h at [err] replicapl ated
onto mninmal nedium (Difco) yegp 8‘“5 g’%n base wi thout am no aci ds.
Suppl emrented with 2 % gl ucose andp Yol euci ne) to detect uracil
auxotrophs. Several auxotrophs are picked and tested for plasm d YEP13 | oss
conf er priniog for el 0418 @ect to- confdmAfiel KEX Yragniditant Rakhed pkeERiM@ol ony (desi gnat ed
Tr 889) r dbaiplasmid)pUEGI2AIRAS (sa6) eixampladid), dodtaiping the WRABS gorie S Ad a3HirdUNrfiab@ent, is
exper i digested twith ihlindM@ BBlate shet 1120bp fHindiltefchgmertt Icf.(Roae; M. et @ Off33) Gatet2a) NISH The om
pl asm gickyDrds obthe fragment dre fillediin withSfiériow anlgmeradsi tg ateate hiuakfents Onrtigsether inarg, 8. 4 kb
f r agmeplgsmids pKEXX1MY3 l&%neaMd oM endenudiense [FoeRY digslian whershysthe FEX1 diindlikBRABI
(t r ansfagmenitis eub apd densesphorylaiedyith)alkaline phosphstasete gqlf-ligatipn. Jheyy thesp jiwasBNA
sel ect@'@"@ﬁs fo-faikedy figategand fransfosted ingfe.coali stgingdM 108, T rapsformaniscare analygeshbenent ed
with | €Y °§‘f?a "He'ﬂ"‘#" ﬁsa'l'q Ea"'fh abeé%i thensizo o the ﬁa'rs'dﬁ'étsﬁ UtidiBami &agment,

| euci n' °’

°°”?fb° nagdivsl 98%9 the| aBpecdeseribed i cked
and n 'P?/lﬁ Ion ?e ng s %l fl g?i} igg%g@ rin e KT Se"ﬁ&hdr ed
gener a | ,HZLO §'§j'sl'" 3 DLs )
certai ‘St rsﬂe§ i %: %fa rmt?adﬁc%d th&’ %%ﬁg} QE)?I P IH qaasm d.
h d

10 ur 24 bcﬁ@ £Uel'é5é HOMInE %5 o%&ms%%ﬁ%@ ﬁ@gé} the

DNA, 4 Stréﬁkf&?rﬁﬁt@dhé SetiGity o9 Iy?éa'u@ﬂlegsgre&‘u& Eﬁr méﬂamc Bd m%r%E% 2hegd ed

yeast fahSroniakt WHilchlahbwsHd prdbd @ivity Bf \Rb is gnatea@ Eervi }%h x1.2NY
hybridisation signal is referred to as H44 T teuz-3, leuz2-112,

- UT a3[ eExainple P6:Mranéformalion oR 5. defevigigs ét@intHatBkesicr on free (cir ) derivative of

L_yeast strain HI246. Exanple 14: Preparation of a kexl variant of S

~cer ewi si SacchitdiBychs cetivisiael sitainu4ekbx 1t it Barglemeninith flesfidsgene 36 Car boxypept i dase
ysca act ipRPI4PHOS(-gB)-MiRnated from S. cerevisiae strain H449 (prb, |eu2,
ura3, ci PDP34GAPBLYIR di sruption of the genomi c KEXL gene. For this purpose
t he KEX1PBBHEAPEL-Hfentified in a yeast genomic library and cloned in a

sui t abl e PYBMPMOSCREYHIRRAS gene, which serves as a selective marker, is
msé“rtedpp??“f(?‘f@':kﬁ“ﬂctur al gene of KEX1 to disrupt its reading frame. The
hybrid pP rising the 40 URA3 gene flanked on either side by
KEX1 seqfl '17P ﬁ"’n%duced into the Ura yeast strain H449. The sequence
honol ogyp grne on the pl asmd and on the chrom)sorre allows in

h s bl
\UI VG, I i W dHhiletnade ECJ; &.Bi}ﬂ?y eygzﬁ & SHrdeRolo ei@? Uf g and
CO”CO”Ant ini EHHA at é)s-% on »rnﬁ' in Ia&m da?arclll% Eéé%mg O not
synt heglgg;e%o,gt dwSsca protein. e gene C rsY oned
froma ygﬁc%ﬁar&ﬁ}&@sme?evsiabﬁ%)(exi/tlﬁbawﬁﬁoﬁ(ﬁ'?i)ﬁmere Shuttle vector 46 pCSl9
Sengst ag Sadcharéthycad cerdvibidd Hi4okdk#pbDPIAGARRL-fIAS. 15, 233] by

col sny- hghdchalorniyabs corovidlad HasdkdsipipsaapELl-lig ol i gonucl eoti de probe. The

4S equenc e Saichdrdmycbdekevicas) B440ksxYPDRIIPROS(US)-YHIR

- GT CGAAT Sagchausntytds|chAsuiaian M0ORekCADP33/GAPEL-YHIR i ved from t he publ i shed KEX1
sequenc e Saccharoniyrerdormising H440kex1/pDP3A/GAPELIABR) Cel | 50, 573] and sel ected- from
t he whol Sacchanmeeescetnyising H449kax1/PRRIZEHOSEWBHYHIFD| 0ogy to the sequence of yscY.
|t #ybri SkcehatomygosBievisiagHEMex1pRROZ/GARTIOYHIR he EcORV restriction site, which

i s used Pepchargmyses Gerpnisiag H449kexUPRPI2GAREL-YHRe same ol i gonucl eoti de can be
used as a seqtéenm ng pr| nmer for the conf| rmati on of the URA3 fragnent

i nsert _ psipymed,¥ 8ipg 9N pdahoes ‘1- --'- abel | ed and used to
icrl%gn t Ingpesl | ““: ouI ? 0 2000 cI gnes/ pl ate ([err]
(1982) P AAT SEl BS iy ?%H? ‘“’ng i 'B:I"“a'r"a' (1983)
Proc. C Sci . USA 80, 5387]. From two repeated screening

procedures 5 |ndependent posHi-ve—et-ohres—are—-spl ated. One of themis
desj,gnat ed pKEXL. To cut culP'fcaYMt@eeEasm c B#nMdl | | -BanH  fragnent
(1380bp), the pKEXL pl asmi|d2sPa@dines di gest ed WPt h| t he corresponding two
endonucl eases. The respectl'ﬁ'é""Pragrrent is tfahsflerred to the Bluescript
vector M3 + with SK pol yIli9¥%8%° and this cIbf® ik sequenced using a

uni versal 19 EP0341 215B1 prinmer for the M 3 vector to confirmthe KEX1
f r agnment Therfigst p@naitdre e<groriVor 6. h af B&* Godne 380 Ch.m.UGA 2dcoh¥yBedubieeis ioauigédwith2a) .,

cont ai%iofthe tirbteprddiA® apd ingubated fe @4 hst 28 Q@hd 180frpargnent, i s digested with

Hi ndl | | The main¢ulire mediam isicp@bgsedPiall):l | fragnent [cf. Rose, M et al. (1984)
Gene 29, 115]. The sticky ends of the fragnent are filled in with Kl enow
pol ynerase to create blunt ends. On the other hand, 5 plasmd pKEX1IM3 is
| i neari zed by endonucl ease EcoRV digestion, whereby the KEX1 H ndl || -BanmH
fragnment is cut, and dephosphorylated with al kal i ne phosphatase to avoid
self-ligation. Then these two DNA fragnents are m xed, |igated and
transfected in E. coli strain JMLO3. The transformants are anal ysed by.
doubl e di gestlon W|th H| ndI |1 and BanH , where the size of the con5| derat ed

™ a2 o .C,__;_rlﬂf\f\l . ~rress RN I A Y




+ the position of the EcoRV cutting site. The plasmd is naned pKEX1
ML3- URA3. The pKEXIM 3- URA3 DNA igp %ﬂ% gy With Hndill and BanrH to cut
out the KEX1-URA3 hybrid fragnent an thout separation fromthe vector
introduced into the S. cerevisiae strain H449 according to the above
menti oned net hod (see Exanple 3y ation of the nenbrane
fraction fromthe Ura3+ 15 tran V‘Eﬂsm% h‘%a tivity of ysca is neasured
using a chronogenic substrate ( °°§§<anpl e 1Q7 single transformant, which
shows no protease activity of ybgd d S. cerevisiae H449kex|.
Exanplse 15: Transformati on of e,yJ,ﬁ,‘;@e s,td I n H449kex1l 20
Sacchar onmyces cerevisiae strain @[3@%} q tgapsfornmed with plasmds |
pDP34/ PHO5( - 173) - HI R pDP34/ GAPHL ¢k DP34/ GARElL- H R pDP34/ PHO5(-173) - YHI R
25 . pDP34/ GAPFL- YH R pDP34/ HO5(-173) - YH R
pDP92/ GAPFL- YHI R DP92/ GAPEL - YHI R 30 usi t he transformat ?] g coI
1] %g g e8 Qed on

descri'bed 59 “'at (2ggut 24 ‘T" 69
éleﬁ‘;f enl ??"H ;%E ; niquo% 35 ? ‘%ures rs e??rqe\cfg\?r y cgé%lugab and e
Saccharorrygess FE?{e"r evi sﬁg d ﬁ%ﬁlg ﬁnBE Eg 73) -H R Saccharonyces

cer evins! BB 9KaKLbR 6&4@@@1,,@&6”@5% on §8670360TYCES Cer evi si ae

A9kex! / plRRAAiAG L bank 0F Mo Xirb-Ficron 64 tfaf B hBromPEes \bbraviskd H449kex1/pDP34/GAPFL-
49kex| YiIRM24 béahtkdd aéHl SBurSP& GraauidME RS pro&ctidhl of tiekBiphatohirudin on a 50 | scale.
49kex| I plAnpbutdsPine witing cSiesafi @6 PIdyRwa inCtRd RpouR pRdsSs in a liquid nitrogen container. The
49Kk aix 1 tgpishis Zdf Fank) anpdule3 jire YisbdR tod Moculate H3BAkE AaskGURES cOMPrdIng S Sdective medium
HA449kex| tqmBBidg oGOMFL- YHI R Sacchar onyces cerevi si ae
H449kex1/ pDP92/ GAPEL- YHI R Exanpl e 16: Fermentation of transfornmed yeast

strains on a | aboratory scal s of [ Sagcharonyces cerevisi ae

H449kex!| / pDP34/ PHO5( - 173) - YHI I%?fgﬂifg A§%g fqgﬁc PS cerevisi ae '

HA49ké% 1/ pDP34/ GAPFL- YHI R ar ¢ 19a&kin 9r ovvn in thoqgupsequent precul tures of

10 M mninmal nmedi um conposed Qéuclhg/ | ) : 50 0.1

Difco Yeast Nitrogen Base ﬁj-auoaé‘epﬁdna@ld% 20.0 ' 10 | euci ne

1 gl ucose 2 The 1 Tst pre,ulture is growmn for 60 h
[err] a Th cul t S . J.n ted % f the

\ﬁD [ st pr (joatﬁg:ﬁ g(%o n%ﬂg is in uHTtedrfP 4ér 302?8%0" an %‘aﬁ]ﬁtﬁk

49 gl ucoggy which has four BathdsUfeQrRulum level fro o-culture is 5 % the flasks are
[err] X in&lbktbd for 48lh & 28€E b an orbital shaker at a2pébdlofi fo]rev/mm The main
cul tupe i s ARRCHL-BIIBIE ideknkbnRE M 502 staileds Stbel Bidtohdidr Bhuisbad with & bRfJs @ ¥ Bindl® 72
-t;ﬁ,at [ er digk faRshe ld3fatdr. vith M8 didErCSf 1 1ABINAM. YThd. aiovb EhddiumCie| A5 /uBdd RF dhisokilars,NRsl at

e end sbringh@iuine IbeRg BEL AGIRgle All fissk\Erhtahing 800N eGlureliS usbd o inGculafeahd st imedetoat | on
al i quot s(2o%). Thefofmmbntatisnalastsalocatioatk42m attahiempeeatirs of 2BTOV Tt $iyrerCspadd is BOm @i and
t he cul t saraios tafpcl vvet ahd the awagibn/is epbrdtairwitt @8 onveppinsspdiofioBchan by HPLC (infra).

40 A similar 50 | bioreactor, additionally equipped for fed-batch processes, is used for the desul-
phatohirudin production stage. A medium consisting of {(g/) .

Cul tur s 9‘%5,\1% cmfg. we.gsnu.fe%mm B By Fhoh b ; Jﬁ:’%ﬁ o35

meat peptone (Merck) 5.0
45 yoast extract 30.0
ammonium sulphate 6.0
magnesium sulphate heptahydrate 1.0
sodium chloride 0.1
potassium dihydrogenphosphate 10
50 D-glucose monohydrate 10.0

is used for this stage (30 I). The inoculum level from the third preculture stage is optionally 2 %. The
fermentation lasts for 48 h at a temperature of 28°C and the stirrer speed is set at 750 rev/min. The
overpressure is initially set at 0.3 bar, but this can be raised to 1.0 bar during the course of the fermentation
85 1o maintain the dissolved oxygen tension above 20 % saturation. The initial air flow is 0.26 vvm but this is
increased to 1 vvm after nine hours in order to ensure an adequate oxygen supply.
The pH value falls during the early part of the fermentation o a value of 5.0 at which it is maintained by
an automatic feed of ammonium hydroxide. -
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+ 15 Exanmpl e 17: Production of desul phatohirudin variant HY1 on a 50 | scale
A working cell bank of the tvvoElpd:élﬂré EBﬁe strain Saccharonyces cerevisi ae
H449kex1/ pDP34/ GAPFL- YH R, has been 'uSed as a source of inoculumfor the
production of desul phatohirudin on a 50 | scal e. Anpoul es of the working
cel | bank singie balk uNGRMhb bioass WP aitbinel, i Exohsaqudntlyl #él idesulphatdiradn tieg)lig ai ner .
The 20geperitheftiubsn 16é afdiat ¢ HdQEbEn ke WhiETs biichied MiLthefo@neatoSd #Hodegihrik THidul t ur e
conpr i ity i€ dekled Myl e okggeh transtao Bapacityi ol gheObiorbaitdr Jand/ €ha Jieed) td #voigcaxcdssige
8. 4 L- prathadongof nethrnol iy the arewing] feask. [Thdse Jimitations can be overcome by dsir@ fed-bacrci ne
0. 1 sD- gthnclogye Thasrethgrdittimt glucose i elDdediCin the stafhwedi®) byt a febdhofkglusoset iaimade 100 ni
medi unsuppat § epnsidarablychighr finglrbiatrgiscongentfration indardesyiphetoljiudip fitresappiowimataly tiiees haki ng
speed timesti raaghpf irf batch Thitures éncrizedicesthe feed Fl"&sﬁﬁseﬂraém@[ﬁ'ﬁ iy stenyise AlapRer forfe sane
medi unfingtfesgrrate 9f BE@/Mof alugose wefehyddd in a 2 1 flask which has four baffles.
The i noc§mathpqditions “Pr%‘ﬁ‘?"?l’?ésef’lai’tg‘iampﬁ’%“%ﬂﬂ ‘EPP'@' f°§m59%‘ nAPCHHEYFY AHEP”PH@ flas ks
ar e 14 nte 5%t 843 ff%thﬂéer'ﬁe is anaj ° ygen u

/ ﬂoxudg@volutlon Rt l? ) %F |
SR ﬁgnﬁ s mx.%?%m %rﬂ@;%ﬁcs,% i g"fr"@za%% 2 "L
evu fr
&

a di a g, Lpﬁg %Mf t he
st ad} ' ghglo s0 Allj ﬁh eerent d%\}g i ure is
use SiobHQ Iate t reac or erment ation sts or about

42 h at a terrperature of [err]. The stlrrer speed is 600 rev/mn, aeratlon

te leWmpRA6: HeB&elydREdsAbhatohinamaomiss BordVisiad caired bR kB0 Escalgr € of 0.3 bar. 40
A simTar 50 |- bioreactor, additronallTy equr pped for Ted-batch processes,

“Ts used frag i@ bias tsbe Ei&?ﬁbteoﬂ‘l) isUihked With Aehtieriite XADTtahg) &. subjedigiCtb Wsofplirsiost | Ng
of ( g/ hgoutveielirs REPE *CNEhe( delly Bk $eparated from the reshn. ik a 4&umn. After washing with 1M NaCl the
yeast mxih isoahited with Tris buffer (50 mM, pH B0 85)aTheomairuinactian (Bhiatsadjusted to pH 29 and is 6. O
magnesappliedsto la [SFRepkardse golariwy (ridoe PA, eqilitfaterbwithiammohibm fariigte buffer 25 mM, pH29) (. 1
pot asshaying dibag detesercef | 2HoAflehwashing with @nregium formiate buffer (40 mM, pH 3.6) elution is doney| ucose
nonéhy Witheammonium formiate buffey (50 M. pit &8). e meim pluate; fraeen (18D is qoncepirated; bygragntim
| evel 9frao'fﬂi'?m¥'"ts?ﬁ°r‘ﬂ'aﬂ'?@@ﬂl pystemeequippgionitha &3l mekaney A §.5daliappleof thersguliecat i on
| asts Fie" Prpipimsolytionyisag %F"aﬁ @P(‘:Geb? ¥ P r° '“’a'h ﬂ‘"t"f?é ?qP'f'lg?te% %35 iR acolie gt
750 r %48@';??2:‘9 d yolup :%té EbSB‘Fuef't app 93'“?5'5?'“ c‘t’%jﬁg'%‘l% an be
LAl $ed e i wiH a to ac%odvu ||nthe
8' Zi%{/gg‘df 6)?19\ t?:fg%héum a l% :? ma| elua@gf{‘ |ﬁz e% éansur e
iftrioh osh laqigdu
an ade IM oo h t@lkr ﬁn mh |§'995 Ié/anp@:ﬁ{s opf the

fermen -@JnhﬂEhts r@n\&ad WhIC It s malntalne yan automatic
feegs0 AmmoAi um heydr%'%sde 21 EP O 341 215 Bl In sinple batch culture

\the bi paRgR 1b:Didlptiat drie M garidtn SQRRAGSMILY the desul phatohirudin titre,

I's dependent upon the am)unt of the carbon source which is batched into the
f er ment ers. adrevisii® sba)iHN4MOOSM HA13S; prb) 16u2) Gra3, Sir O i€ maitle tlulbiple-proiease dgfiptent by ansf er
capaci inyanefof gére diirplicha Gy disraxdlion e congpacdd tt® maistin dlossescies tevaiviitagd ot stakdyn  Of

et hamointrdalycingeemgtationiwhity keepingtthe gehelis badkgnundaf a given straimidemticalver conme by usi ng

f ed- bat clin &firsttstephproibinagy yscAlagtyity ia elineinatdd viat dissuption nf the #RAS géna dAroraerel, Gret elhe
start (1885 Mol [Sell. Bipl.f6 2400bPRA iscieniated f@mmﬂegqﬂem@wgpfbpﬂ"-ad'%ﬁé wille Sagblagd hi gher
final Bitlofkk fagmanisearn iselatediom A @roparalive 0167k 2935efe 108k PlACtioplutpd ang Ft89< inipeibee| v

t hr reg EE%?% Zd;f%g%?%g?é@%@#:;gbﬁ E‘I’F‘(?UT’PLW@" ip Ha’gf"ls |'E‘@m gnd 280

of gl Uil s e?@%aadeﬁfr PM ﬁﬁeaﬁ $?> 51 ar e

used t 5 1] 6Vé"§s ° ‘3& °|!)%°|"f'°i°8 the exit gas from

;23 ;gbﬁgﬁ irglai (ﬂﬁﬁ etdq9F9\r| %édu Mbg; A %8:; Q%os’iurb I%Qé%tglﬁg% le(ﬁr od
nH%b Qn "ﬂﬁ and ues f@:ﬁﬁM £ é’t‘ﬁa m@ "'ys@bnt% ourly

' ” er V3anSDib @HQU A §B%b Wﬁrﬁmﬁﬁémér&’ irfiy tﬁBDGHuFeQJM% aL TN euaoewmﬁnd
et hanOkersORC 14 iR ins6HRa intd MR WHRES IHNAM LAY WithisI i codlihg Rgld oPihe FRASAYereMhb HPLC,
and al gsuling plabifilakis LEkRynabE M18 4 a1 URA3 eMidepERURAY is |'ﬂe§ed fWith SdcoxhdCc e the
desd phakedgmenti withdut sepaaidnttioml the/vetibe@edio tandiin IS, Badvisiae $i1ae bedudetibed (see
Example 3). Uracil independent transformants are picked, DNA prepared and SaclXhol digested and
checked for correct PRA1 gene disruption by Southern blotting. One transformant with the correct shift of
the Sacl/Xhol fragment hybridizing with PRA1 from 1.9 kb to 3.1 kb is designated Tr 1186.
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+is analogs. At the end of the fernentation process desul phat ohi rudi n can
be recovered fromthe culture sugepigi g1 Exanpl e 18: Recovery of
desul phatohirudin fromS. cerevisiae cu ured on a 50 | scale 20 The
culture broth (see Exanple 17) is mxed with Anberlite XAD-7 and is
subj ect ed Ih ¢hear@siCstept Tranad Owithathe tikrugtioh @LitsSPRAN deld By prail:URAT €k lagaiimedesgpar at ed
fr om t h@egeaddntiby imtréducing  rdialeticAfid e prel URA3Qeré nbertl TM 186.(8 trdnkfermive 9vith 111y &l ut ed
wi t h Tr ipsrhid fYEpt3 [BdachyVIR. pt-al.7(1979) GéheH, 121§ hagether withf 1I0awK of plashi@ PUC) 2uraddelta
adj ust edontainigg-h 200p gialdtion in thp JRAXgENe [SeagsBy.Ik phak(1838) Nuolbia Aridg Resparcii SP233)
equi | § bn-al08e leptineh pratotiaphic Lneast drensforrtantshand fesuspaiedrii] 5 iH MMyl nidivm(§ifce Yved
vol ume @itrogen|basenfitheyt aminedeids tp which 3 %a giiesne. Orh % lepginea®- & %ouradil @nd Q-Z0%figrogeatic 3. 6)
el uti on aFid agoadided) dn a ginglhshakentask ans) inqybaiechior8hbrurseat 30 H3)and\A80 sp.STragisformpRts g n
el uate Nhﬁﬁtgf%rﬁ"t !'PG'StP')t t §‘°é@ﬁ'f’c%‘ﬁ'99“&tﬂ§6f°% icfgiq pad Gy thereipre ayApiagempni 4 {ha

S icp I ag qdr ut en fu Ty po*d(pf P%qtq
oL A ﬁgﬁﬁ’ﬂ'@;‘ lfmﬂ?:ggnﬂegsfp | %N@“‘F feR om0
col um 8 | aunggp evera z:s 0s gp%pw it @J "8 e)vtgtt unme

i on

ly ern

of 1.5 I Ql@dlm ﬁ?/e Jﬁs@cée |r|n IE')e%cl % ?

(1) i %S&ﬁ tioHE ans | ltrati su sequent appl I ed
to a | aros a ow col um1 30 (Am con PA equi |l i brated vmth

anmon urg(;nqngaoabgmﬂém,pﬁ,e 3&1?&9ﬂ|ﬁ-2198) having a bed volume of 2 I. Elution
g done™ Wi Th anmoni am 1 orm at e (50 MM pH 4.2). The main eluate

acti on iNexg Qib&Richidasslysoy adthigis TOT198 istaliminktbd. PRTI Bdting e} ybey [Rotm& ANt y
1 di afi | t mR{@ds)®PgRl Ral Avsd! Soi.. USAES, 32e8jud isolag fdntié yeagiigdhohtic Sisdaryin thélcdnBomer
yophio| ivesat.pCEie[Senysiag, & @nsli @078) NificigitiAcdscREseHrghhiS! 283] byl chlony \Wbridiizatios witi ee  of
det ect alsyreheticroligoriusleatiiesC- t er mi nal | y shortened anal ogs. 35 Exanple 19:
Di srupt i oo GAAABRATRRACCARTINEACTATSTG@ & el si ae H 449 S. cerevisiae strain H
449 ( DSM 43-CEGAATGRATCCCAMGGGATTEGTCGBY ) is made nul tipl e-protease deficient
by neang$orsePagding tajihe Sugndi b and ddhePREs eadise iseavenpe - Qamparitive clope isedegigiated@sosses
has t#e PE1PMRYSH ES§cP: RIH) &5 digested with (ClaliPiullriepded on A 4§ pmt-weegvte?@ \Agdehe
genet i c 25dC1EamNh i '??fat"& 9'@91’°%’E‘P%|TH'S Claliyull fragment, FP“E"“F‘FF’?t"“E‘Pé’B ?'lﬁt 8i nase

Ieuc

A act{ gorned i o S PUGTE dlp (geuing oI a o
A (?C i FI“%n @b oo B0 sy @ﬁtp ot ¢
. a% iy 3t oS 1 o HPLPY NP B
or eparat o

tul-sﬂe 1.
o el S3018blczu oV A hd A el g 52
s e %ar Wﬁz}fmﬂ oriiin

i ndi vi d‘&?dcni N éﬁﬁcﬁw"as' dasciBdd @ecPExatipie 16}t 'Tﬁeelresditin tseéer&ﬁ%BB 3trdit 13 Godi aféa"fmmd' um
Col orgy hyper, bk 2Rd11 @B, leB2, €%y | €d out essential 'y as descri bed [ Wods, D E

et al. (1982) Proc. Natl. Acad. Sci. USA 79, 5651] with the follow ng
%rr] - | Edthplec2l : Propayaion ofl ad@kil viBanpsi@h ceravisias AMEICTAGTGACCTAGT - 3' which is
derived fromthe published PRAL sequence [ Ammerer et al. supra]. 3 positive
cl ones ar eCagiogypeptidadsOyscOBiAivinf is arliminate b6l F. P6évisiae strein Tnt1210i bihdiSaption ahthe Xhol
and t4e ganonidk KEX1r generes descilyed d$eri Exgmplér d4)cThe| reniltifiRA] canevisiae St [whicke dhdwatng t he
KS pol yIprotfiags activity iolisce fs depignaied Te $392 iqmal, oreb sl uxaBgleu, ¢ist kadlagene Cl oni ng
Systens, San Diego, CA USA). A 1.2 kb H| ndIII fra ment cont ai ning the

ent| re IM%E_’EE&&@ of N'T“d!ﬂtm“ﬁ“ts Hvi is inserted into
he uni que Hi nd i n the COdI n Ic\ihf PRA1-i ns ert The
resul“Fl 'stn‘f’ Ig";c%' “ﬁqﬁ/ cre B%qﬂ of %yggg r:zd qifjs XN tlo r}sm
~ di geste oj My ﬁ‘ﬁ from
the vec "era % ted' '"V g My ?ree\s?'s'ssuaee ﬂ@p e%"crlb a%‘see 3rrp|

{egants are picked, DNA prepared and Sacl / Xhol

Th

d| ge e g;tg EQfgsinOd; dlsruptlon by Sout hern bl otting.
One %?anséqmﬁy%ﬁﬁp%ﬁt&%%igé% mg'é%%ﬁh\,he Sacl./ Xhol fragnent

hybri di zi ﬁlg-NMWdiLHP&%sﬁ‘oﬁ&@t&[ﬁpﬁkbluisqe@*-?\rdi HviS designated Tr 1186. 22 EP
0 341 215 14 ahihotddls s8Gushces lof Al Hivudin hlants cbirdsPorkdNe 13t SHiHadin Galantnl dptts amiRoL
gene by apd aflor83R8spectivelg. agai N made uracil dependent by introducing a

~del etsson il HYREFRY thd C:tdiiihgs igedeaticalts efribl. naffiuretic I8 tide $Vidsula aisHl. 41a88)C). Biok Bheln. [ er r |
of pl as@bld 4Y8p4796] &doia AV 1-WQIR thet C-eminys 1&@#Espor@erie ediderinil yrovth JadidrelGeange-h 10
[err] ofNaggireeste, €. pUdL 21988) Riedhemistyo B, FOTYBIRY heth2gfOwhigh atelkeawinoin tenCemeinalliRA3
gene [ Sdegyased §y proteasstcogtpining Wilgt@e yepst$taing Aci ds Research 15, 233]- 5 ).
3000 | euci ne prototrophic yeast transformants are resuspended in 5 ni

m ni mal medi um (D foo yeast nitrogensgase w thout am noacids to which 2 %
glucose, 0.1 %leucine, 0.1 %uracil and 0.25 % fluoroorotic acid are
added) in a small shake flask and incubated for 60 hours at [err] and 180
rpm Transformants which grow are resistant to the toxic anal ogue
quoroorotlc acid and _carry therefore a repI acerrent In the pral ::URA3

o~ 1 1 1 o o o o, Y B 1 I L, 1



(Difco yeast nitrogen base w thout am no aci ds, supplenented with 2 %.

gl ucose and 0.1 %l eucine) to ﬁ Sﬁq auxot rophs. Several auxotrophs
are picked and tested for plasm pl oss conferring |eucine auxotrophy.
One individual colony - designated Tr 1195 - requiring | eucine and uracil

i's pickegh s spElashits pJDBEOTEANPFENIPEES divs@t ih Eiropsk PEls Mpblieatid® No.C12863a)pt i on
of t heis BigestocOitheSall-RindN, gy MNewS fragmantlzontyiprpthe tiirbegtly bioidinsprossion yassette:lr 1195
i s el i Theniad KxdSalliFiRGI fragdern @ dubslonyd b aRbindiifent, Bidesédpt B13 awith the SEEPIVIRkerC.

Nat | . Apadsultihg i plastolB/ M 83 /HBQ #8iansfectadsiploE. culi fGJ0296 t it ordpe dosincasroraigriieci] por ar y

i N tshedeebd (BleRadBute-Geteo M1 E5$8prd). Ringipsstranfied ONAdfompiransipcielt; tg;_cmlwl?éﬁds Aci ds
Resear istlatddbysing 38B hbigerotmgl@lrahmmsvﬂr@at lon with 2 synthetic oligonucl eotides
5' - GAAGOARTCASEMET MY RKR g @plagenicrimghd 5' - CGAATGGATCCCAACGGGITTCTCC - 3'

corresgQii oo g\@?ﬂ"‘@ﬁgﬁ@a%gggﬁcme%& ys#d-t he PRC1 codi ng sequence . One

posi ti 8 Myeee as_25 3, 19/ cpy8 DNA is digested
Wi t o @ﬁq@ﬁﬁcﬁwmccﬁ AQ W%Tdangﬂggﬁéﬁ%ﬁ% 'sé'g‘i%'sose gel and a 2.6 kb
fragme g;\fgc -Eil?'kéag 2 Jegvul | fragment,

cont ai ﬁl ach prlmer r &i I 8%% bJMaﬂmE QQLI W'Hssrral
sites 4§unﬁ§’ 4 Iyn_ 8@0“&9’%!%9@ st ul
site, R Bt ggq;gp(ﬂ,rm he is ligated. For
thi §° aﬁﬁylﬁ id GI%X e@t la areei'ﬂ mealﬁch H%nﬂﬁé‘wnthrﬂ& e agowing are
il edcdn iti sf FFanQ{‘ofV\ﬁr; 06 YIRE MESEHY D ard hclibated with @ gfiutes of _
Bt un prife SacRfin @ 4l B ofooEulraaﬁdaqugl bugerEmM THsiHOCHE /7 2 mMURA3 i s

1 di geSt widci s‘ohnmadzd TR Wixtla® ard@bdtdd i & warBRUath tv\8d 100untl tree pliaved fo@nol ivwisnustihe
“‘V/ectzpr aviBiel tdriporafuRdSieadhsa.S. . cerevi siae Tr 1195 as descri bed. One uracil.

I ndependadmplemana&y Sifantsire theiT forriediQfider thefoliowiny eehditions: ok ok each PRA anyesling

di sr upiiireshiye iBmbstbEwith 4xki@troM dY TR @.755: 20 MMATE, Ggail A.5 Matris-HE eit 7.8, GSpéndent

as desoniNvgCs2ts Ex@anM BTTLI) unit THPNAcpalimerase a®l 2 yaitschdi RYAyligase. The rpastign

desi gnatxauesTare firstligoubBed i igd for §min. thep et 35 * G fprafmin| aag, finally. pt, 37y C fr, 80, I|' -ghoy:

Pr epar ssiling dofblexstiznded DNAs; asgyangiprmed intack. ool §Y' é@ ?P"al'ﬁ’i'lli’h(%"ﬁ by ?'B%se

ysca auwtilgoptgining tesilaif, dpaviag) the pyiaoanized qompled iﬂa upt i on
of t he Plagmige HBM‘*E“"KB(‘E ?—ﬁ'@ fasaba@gepﬁ tB%Es“(séi%é’h'@( f gnly 7pr°ﬁel%'" | ng S.

§pdeps %fﬂJP'a‘f‘ﬂ!e"'m‘i' tivit t ed
5 iz,'oz i Wﬁ 72 B A5 b S et

ns'*?r an 5 or der
to f ur rea é&ﬂb@e&'% WE 50% l%ger m ngﬂeq:lleag? ac!qu %éhg"{ogr %(% ESOUS
prot ei Hg ﬁtgj;w iR fragibiiOard Gkdkad b BidbdipTMiNbid Riigted! eat ed
diffe Wth ﬁ‘duf its§ o, Jﬁbﬂﬁ amno-acid conposition. As a general nethod,

sitegdiregh eg w\H ﬁﬁs%h@%ml s is used, in principle as descri bed
{ BI 0- Rady MjbgeorarerMha i 0-Rad, Ri chm)nd Ca. USA]. The follow ng

1t ant s grpgngg@mhpnqq\ﬂchpnﬁo 1. HV1-KR, correspondl ng to [[err]hirudin
vari ant 3, pdpBddviGaSRRY1-worR esponding to [err] 3. HVI-WQLR corresponding to
[ err] Theaugimbtively,mil th ddae tocpcablp tmfranaibim ¢4 ratreinssuniuasari1§02c(owpra sgsdp@mplo 2bhat  of
hi r udi mevardidiitadis arp stieloset into thadulicR rhidron vecBBPDR3d $39e Examples| &y suphs, pDP34 is gut
HV1- SFRivthb lueiqus- BagyHinsiteuandities stidieranie filled drowitht Klengw DNAPelymerase; te cfeald fuieendsy asuk
et al . Thd 888Jind)il fragments frm@lvpscﬁraimumgadmg@‘]e utster RidIRSEAURRCPSISYRTR €48y ni nus
cor r es el blunceendesi an figaiad infe thablntreadad Bantikgte gERPA¥sci nent o, C. et al .
(1988) TB?@&N%"@?'F“QSW“W?‘%OZ] both of which are known to be

Ctefm né pr ot ease-contai ning wild-type yeast strains. 23

EP O 3412 ;ﬁ& t step, plasm d pJDB207/ GAPFL-HI R (as disclosed in
Eur opean fﬂ?P@ Ton No. 225633) is digested with Sall-HndllI

giving a 1.2 K0 L1 {9 Mo ihd Gralnb Bbii- Ans%kbxwtwwbzewmmmwn'
taﬁ%ﬁﬁiﬁa TR e SEA ¥ e BIOBEASFEIVE b S o .1 ||
cut Bi ® "and 1§ ; PFLYIVA-KRC SpDPBA/GAPALIHVATSFAY Mind+/ HV1

S traE R TolrT CJ 236 I n order to rncorporate uracil as 5
descri a- Gene ML3 kit supra). Single-stranded DNA from
transfect &@BE}W@A@FL—H@KQ% bIDE26DGAHFEGIVISFRY  MLRIDBROYSAPFPHUGWOLS! r agrdgene
SUPr @) . pJbBRoRAARFL-HIA afeDfambiontall iltd/$- dekevisiteBYBIEXY ¢+iDEM g5a3)rend BYSkex1 using the
S' - COCloterdsd BGIRA TSIBEHGD' (sbes Enapth. 3). In the same way pDP34/GAPFL-HV1-KR,
pDP34/GAPFL-HV1-SFRY and pDP34/GAPFL-HV1-WQLR are transformed into S. cerevisiae strains Tr1210
and Tr1302. _
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« For HV1- SFRY the nutagenic primner .

5' - GAAGAAATCCCGGAATCTTCAGATACTAGER i?g]’ggl‘ 3" is used. For HV1-WQLR the
mut ageni ¢ prinmer 5' - GAAGAAAT GAGATAGGATCCTGGTACG 3' is used.
200 pnol es of each primer are first phosphorylated in a total volume of 30
[err] contEhenesolfjngstiaips arp ddsidubtdd i S- HCl pH 8.0, 0.3 [err] 1 M[err] 0.75
[err] 0.S2cewvsiEg BYSKEX1[pdpB7/ABPRMIATP. 4.5 units T4 pol ynucl eotide kinase 15
are addeﬁdmmsmwwowmmawwnat [err] for 45 nmin and at [err] for 10

mn. GYFREX! dDROT/GONIHVASFRYes are then annealed to the tenplate
DNA uﬁdé'_ﬂ_ﬂéﬁé@' 'ﬁkﬂﬁ‘ '%%97{ ARRLAYE-WQRLR1 pnol es of uraci| containing DNA
der i ved S FeMsiop BY /ﬁeﬁhﬁ'ﬁt ed with 2 pnol es of phosphoryl ated primer
each m—%ﬂ-ﬂf—&ﬁ nneallng buffer (20 mM Tris-HC pH 7.4,
2 rri\/l[ergll-::e"sm1 F‘are heated in a water bath to 80 * C
and t,lge.s rgv ” '5{ 20 anbient tenperature is reached.
Conpl enmgng gy, i th P§I/§A|5FIE‘?-RI1 §Pﬁ d under the follow ng conditions: 10
[err] ofg] fm ures are incubated with 4 [err] 2 nmM
dNTP' s ffho dea)K [err] 0.5 MTris-HCl pH 7.4, 0.75 [err]

0.1 M [@Miﬁaﬁﬁgp M@A#LMVp'gle unit T4 DNA pol ymerase and 2 units T4
DNA | /5 0 &S &orevikiaé T;1gm,;up9.{)ggp|={.t|mml_ﬁre first incubated on ice for 5 mn,

then at Fhitehthtioh st the 81 dbrevidide fsirdhitl ik Yeaibd &'k InidiRdl n%Q.um (gre- IMEméR LRSS |a5' ng
doubl e- sisscaeddqsbe Btnpte B79.€ transfornmed into E. coli 01, a stra| n whi ch

& fi cient | y renoves the uracil-containing tenplate, I eavi ng the nutageni zed
5, _conpl emEranapley24s Anatutich df birudirplariantitié1 4ngi it -nssaits Srof Mfarnentdiom SultIgS ofeSalcharofippebs €d

and e chredsidedransidmmantcRYShéx1 tahd BYSIEK1 ssirtggevatsbd phashifllcd only be present in

the last 2 codons of unnutageni zed wild-type HV1L DNA. Correct nutagenesis

is furt herAﬂebm houeef fernentation ssampleryfranh équitbypasti quitdésharenptepared byl senrijugatine to

fol | ow H cﬁ?F'i st?b‘Fm @'Chwwhmm OM) onel ashsubleeteciio kel gnalysis t he

hlrudln HT° i 'H?,se ab stream of the mutagenic prinmers.

Fi nal®f h é“d* é? |""M 'ﬁd'l"?q with reversash Rhase. spheriesl siier Matgria!-

Bl uescrL“r'B\ mn n i) s a Tg ‘H’( phasg, it af"c d EPP‘P‘I“él“f'b@‘%ﬁ%?ﬂ'BB’EEPPA 35

The thr T 7 c&FF wgter (Nanop-
pJ DBZO? E?HP;, : ‘E{ %P Bl 'V?R Eﬁfﬂég
O derg, t g 5,0 tr ansf or e Pgronile ra‘sdc TR 9\,) HLe

Exanpl e Zjdhroﬂﬁtobllaﬂuéqééph?gﬁoﬂs 5 o ﬂt%@% Sﬁé glnfeéjmllrﬂih Qunhﬂ& the%lllowna%ga nﬁén?n

vector aRFdolbchibrd Wb s bRt 216 S cut at the" uni
and the sticky ends filled in W|th Kl enow DNA pol ymerase to create bl unt
ends. The Sall-Hi ndlil fragnments—fromBtugser+pt ML3+ encodi ng the nutated

hirudsn sequences (supra) are gL¥8™Mhpd6%| A& knded and ligated into the
\bliunt -ended (BanHl) site of pDiP340 Theogo epuhdipg pl asnids are designated 45
f pDP34/ GAPFL- HV1- KR 2. pDP34/|GAPFL{ H - BFRY B. pDP34/ GAPFL- HV1- WQLR
Exanpl e 23: Transformation of $. er gvi%i pe2styai ns BYSKEX1 and BYSkexl
with pJDB207/ GAPFL-H R, 50 pJDB207/ GASFL| HE - KR, pJDB207/ GAPFL- HV1- SFRY
and pPIDB207/ GAPFL- HV1I-WQLR and 89 S| c®rpvP@ipe strains Tr1210 and Tr 1302
Wi th pDP34/ GAPFL- HV1- KR, pDP34/|GAPFL} H\PL- BAAY fand pDP34/ GAPFL- HV1 - WOLR
pJDB207/ GAPFL- HV1- KR, pJDB207 2EAPFLIML- FRY, pJDB207/ GAPFL- HV1-WQLR
and 55 pJDB207/ GAPFL-HIR are tcd#8for¥bdliffa S. cerevisae BYSKEXL (=DSM
4583),and BYSkexl1l using the standard protocol and | eucine selection (see
Exanpl e 3)A stindardhelutionnior wheycalitibiae oG Fystbi lis Kidde pRBAINGEPF g louRFEéuiand
pDP34/ QGrirphirudiglin \AGhIRvatar.e50; iizafi dfistanderdi spitiipn Sre injected/ ordo the columaiamds chfondafigd  and
Tr 1302. raphpd as despritgd fjcplipatg thBsysiame resul ting strains are designated S.
cerevi sj aél 'QBWS}QEX!}%@BBZ‘UWWNEJW $1 coyovigien BXBkex! peoduces full-lengths hirudins (sither

BYSKE&(lWEg'W W'@NPFE’[ 1/ Mujapts HV1-KR, HV1-SFRY, HV1-WQLR) with different retention times than
din degradation products produced by S. cerevisiae BYSKEX1. Wild-type hirudin HV-1 shows the-

typical mixture of full-length HV-1 (retention time 17.05 min) and the two degradation products "HIR-64"
(ret. time 17.8 min) and "HIR-63" (ret. time 15.33 min) in BYSKEX1. BYSkex1 produces only "HIR-65" (ret.
time 17.05 min). In case of the mutant HV1-KR BYSKEX1 produces exclusively the degradation product
with two C-terminal amino acids lacking (= "HIR-83", ret. time 15.9 min), whereas BYSkex1 produces full-
length HV1-KR (ret. time 14.4 min).

In case of the mutant HV1-WQLR BYSKEX1 shows the degradation product with a retention time of 18.6
min, BYSkex1 produces predomantly full-length HV1-WQLR (ret. time 17.3 min) and only traces of the
degradation product. HV1-SFRY in full-length is found only in traces (ret. time 17.1 min) in BYSkex1 shows

55
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S. cerevisiae BYSKEX1/ pJDB207/ GAPFL- HV1- SFRY 5 S. cerevi si ae

BYSKEX1/ pJDB207/ GAPFL- HV1- WQLR S. cerevi si ae BYSkex1/ pJDB207/ GAPFL-HI R S.
cerevi si ae BYSkexl/ pJDB207/ GAPidp ¢lydt 298 g% cerevi si ae

BYSkex1/ pJDB207/ GAPFL- HV1- SFRY S. cerevi si ae BYSkex|/pJDB207/ GAPFL- HV1- WQLR
10 S. cerevisiae Tr1210/ pDP34/ GAPFL- HV1- KR S. cerevi si ae

Tr | 21 OdnfyDiR8at HEABFRY (i 1tinBRRY r@n). Teriagd perlatet TimbAS 0/ mDRGM @GR HUVSFRYLR S.

cer evi si Analopous3G3ulis DB altavedrwhepile KIRMR S5, corpuisies, pteging €7+ 121 A/BRPAAHEBPEIA\GAT L - 'HV1
- SFRY Tr51@/pDRMYGARFLHYESARYL 300 /THEYRNPeHBERELHIY - Q%Remﬂﬁﬂ atthghe sPre-he S,
cer evi $poadingst kaxIns straing: o r 11 38YPIRIBHGARFLAH YT KRal RPIYFAEFL-HNUSHRY n @dl ture)
as desUIIBEEPILAPFERNIMAR17) . Exanpl e 24: Analytics of hirudin variant HV1
and its nmuytants fromfernmentation cultures of Saccharonyces 20 cerevisiae
t r ansf 240glion of Bigeoiganisms, BYSKEXl usi ng reversed phase HPLC After 72 hours

of ferma a¥o g i Iesnlsm sra wgru 6r.!lsatt & eu{J ho Saf VS rogn :
centri DY ﬁxh ’\& 8!% ES&Oi a%ﬁch\ﬁeg:f th {eg nd a%ce@?ugrgﬁu?n% i ﬁ/g V) .\M th

acefl Csé ) . 3 ana YSI' S Under
grichidcoli JM109/bDP38) Febr

condi t m4(4x125m*r) |sf|IIedvv|th
revers mdmgggdpgalmﬁh 1|4c,g8§r@§ﬁ,r4|4¢d MACHEREY- NAGEL) , a spheri cal

st at i OF3ERérayBesollibifl @YSQQi—ﬁinﬂa;ds apay psmabssd [err] and a porosity of 100
A The C(Tum" endings are equi pped with stainless steel frits. Mbile phase

\ i s nekrnsf rom wat er (Nanop- ure[err], BARNSTEAD) containing 0.1 % (v/v)

9 f | ucmmEcet the felibwihg Gdntrattingshates: AY, BE, CHGE, ER, 6B, IOLI%UNLSEI | e phase A
and 80 % (v/v) of acetonitrile (HPLC-grade, FLUKA) containing 0.075 % (v/v)

))f 30 1.t 1A ydastostrein oebichdacke icatbox@baptidesd psgr ceptvity aere pesr wen tansfopmesl Wity 4 bynigd at a
f 1 0w r at eealdr combBrisirlg/ ariveast pramétergopetably flinteld deviariNAg seguénes codingafor & distetolegoiss ar e

M

moni t or edrdign. absor bance at 216 nm t(m' n) % A % B O 90 10 1
79 21 9 79 21 17 - - 36 40

0 2. A ypast straingceppding to clam@1 wher odhezmbnd vectayj gomprises g yeagbprgmoter gpgrably 10
45 “@?&ﬁ?iérfﬂs‘s‘?ﬂﬂx?ﬂq&??c? §peoding 2 signpl pegtide Jinkegy ‘“tI’FeF"g g frapg de apy

di s&ol vi fE° Rd fg‘ %ﬂ‘% I?F 3 BRAEIPISPAYP PTeIn i8pd 2 BTN RaRdepee %‘@ta["E'Pr’jeaﬂf this
standard® Bigrpaton §igna%E od onto t he col um and chromat og- raphed as

descri ped egstg@al.a BE3hf B2 S o helroBe Rl B D sl Rlthipath! ch Lol cat e

hat S. cerevisiae pro Iru el ther 50

; VLR
d|f er en@%ﬁ%@&?ﬁ? %t’g%ggﬁ 1%&%&' %é%%a%@%gﬁgﬁgdﬁgﬁg pr o}jhg\(l:aé%l‘laby S.
cerevi si ae BYSKEX1 type h| rud| n H\/—1 shows the typical m xture of
full -1 &ngt PeablVstrhin( &c0ér@iRg e Blait MBvhibH i) FedTbNgndagidodshi@o-tfPondBIgA ARR hbsOBeen

pr oduct s trakdidiné wit{ & aiybrid veetor tomising e cmpleteHiviRnficson PRA tinclutlingrentdod REB1,m n)
1. BYSKEREP2 BISHE)gtngs! kel esinfact| ORI, STBRR65Ad IR2 eites. time 17.05 mn). In case
Q) t he nutant HV1- KR BYSKEX1 produces exclusively the degradati on product
wi t h t o AGreasd rstraim adcording pclaii Sowhidhadiifianglly (lacks pépRIaga sctivityeselected fram ¥6.g8oupi n) |
wher eas Byf@lstinglof pscAdyseByseY and ysdSeagtiith HV1 -KR (ret. tine 14.4 min). In case
of the nutant HV1-WQR BYSKEX1 shows the degradation product wth a

ret @ntT-of YRHSTEP ai‘B"dG‘grfP r?'a'"BYSﬂ'é’?'I B\G’U‘Eé F@'BU I?%Pnf sf gremoke
HV1- WOLRPP 'Ee gFPyRyEOngisting 8;/ ?8 ofip %auct
HV1- SFRY SYFOY |°szm§n i Pf°§“°f 6 B’ﬂ'i“ “}‘?“t‘ “é"[‘e' asl"P"‘i“ Tin
BYSkex1 é‘PPcE o dfs upstrgqm getivelign SE‘E% B1 only intact H\/l SFRY (ret. ti rre 17.1

M)y gD ol HrairP&Baihg B ctairh & Wierdin thé nibridvelbtsr dMpAb&h A Btk $dydensd Blected -

from the group consisting of the hirudin signal sequence, the signal and prepro sequences of the yeast
invertase, a-factor, pheromone peptidase (KEX1), "killer toxin" and repressible acid phosphatase
(PHOS5) genes and the glucoamylase signal sequence from Aspergillus awamori.

s0 9. A yeast strain according to claim 2 wherein the hybrid vector comprises a second DNA sequence
which codes for a desulphatohirudin compound selected from the group consisting of desuiphatohirudin
variant HV1, HV1 (modified a, b), HV2, HV2 (modified a, b, ¢c), PA, variants of PA and des(Valz)-
desulphatohirudin.

s5 10. A Saccharomyces cerevisiae strain according to claim 1.

11. Msthod for the production of a transformed yeast strain according to claim 1 comprising transforming a
yeast strain which lacks carboxypeptidase ysca activity with said hybrid vector.
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Anal ogous results are obtai ned when the KEX1 S. cerevi siH

Tr 1210/ pDP34/ GAPFL- HV1- KR, Tr Epl@4AR84HGAPFL- HV1- SFRY - & ﬂlﬂc’ mm "'" "m " ’"’
Tr 1210/ pDP34/ GAPFL- HV1- WQLR are conpared with the corre- spondi"ng" Rex11
strains Tr 1302/ pDP34/ GAPFL- HV1 - KR, Tr 1302/ pDP34/ GAPFL- HV1 - SFRY and s
Tr 130aMydiRS 4V GSFRL rdtMinme\ @1 Fiin) DEne desget peak(reb ftimei16.7 ondt) saniekivd tolhiM-SFRY! owi ng

m cr oor dealigovs ©bultaiarss obtained whep d®i KU SitcereligiacDehaing JHE1GRPAYGARFLIHY-KR, -

M kr oOMPEIMGAPED-HVT-BERY andvEHEHNDPAEGARRLGIVIWALB- @8 COmBared. witl: Ihee tayre-

( depogropdingn  dexles shipitp adEBAYPRIRVBARTI-Ki v eTr)302/BRREHGAPTMIeH RYer M si ae
H4£9: TAPOBIAGAPELHIYBWALRSM 4418; Escherichia coli JML09/ pDP38: February
19, 1988, DSM 4414; Escherichia coli JMLO9/pDP34: March 14, 1988, DSM 4473.
Sacch v m M%ae BYS232-31-42: May 6, 1988. DSM 4583. 15 C ains

d ai ns tr rfohhe fnqiLng n sg)ro,ntrarcti n (ig’ﬁt e :utA%‘ BE CH,onﬁEr OER ; Gle_% T,
RPN Yo s bl il clm ot Dot o
S bl r .§J :ﬁ%hhy b’%béﬁn? 3 vector conprrsfng”a yeast
ESehoridhis Lo IMI09/d0P48: FolirGarf1d MR SRAN B 4. coding for a heterol ogous
Edneriehia Gol RS pDP4: Malkh 3¢ a6 bEM 4/ Cl @i m 1 wherein the hybrid vector
CONPr 5B arghy &t elevinhdBRI264 31042624, Yoda] Déifase0 @ first DNA sequence encodi ng
a si gna eptide rinked in the proper reading frame to a 25 second DNA
sequepgrngncodi ng a heterol ogous protein and a DNA sequence contai ni ng
| yeast Claints £ thie fbliowihg! Cuntradtin i Stdtess: AT BE,CH, BE, AR, GBAT,ILI, 21Uy WL, BEaccording to
claim2 wherein the heterol ogous protein is desul phatohirudin. 30 4. A
o yeast 1.stA gaast sveipovhibhrigrks carladxppeptidbsanyrce lactitid aridi ims debny transfoled [ydth tal ibde -
aceks vi t yesler| conpeisingf & wewstt premajercapprably finked tta A PNAf sequende coging Byr a/haterolegods yscS
activityrot@n. A yeast strain according to claim1l which is free of
endogenous two-m cron DNA and has been transformed with a hybrid vector
conpr #sifypastiiraip Gagerdinoco g Aiwherain tNYdrid vaclor PoRprises sveastrammoter pgerably  REPD
and FLPig@Ade a fisd fequance cedipg gysjanal peplide |linkpd 4, ihe| prgpet readieg frgme 18 3,045t
st #hi n SE%BY Ny Saauenee Anediso i heterolagelys Progimend, @) DA seqyense  qentaiaing, wasti ¢ y
sel ect ed@fFERTP? RENMAEAN F9"88nsi sting of yscA yscB, yscY and yscS activity.
40 7 east_.strai.n accor di 1 l.ai,m1 er el e rid vector
corrpr?‘s?s%gg}%aé"s?m%cr"%tcga'r"{g‘é’Feg%rf tg?jﬁ rr?)'?ﬂof’ %'\é}ﬁa'? (')su(%s‘}I t(g'ﬁtg'ib">s('&|"'ng of the [err]
pr er . r - . I enzyne,
R A o SO Sy RSB S o
been depri veciI of 1ts upstreamactivation sites. 45 8. A yeast strain
accor gli NQ0ydast Siafi dbcardind @ BhiM | WBich Y frdelofVahaddahous ARPHicoR DNA bridl Fes Habi\
sequenc rafsidnféd @ith b meBAdt Vietod EsMbRAsIAg 88| conplee t@b-mickn DNA ndiudingS in@BIEREMAEquUENce,
t hes Si gIrEP2 amiFLPIgefsstasWelll BCIRR@ ORNISTBNRT dRe sikslver t ase, a-factor, pheronone
(peptidase (KEX1), "killer toxin" and repressible acid phosphatase (PHO5)
‘geness6.amdysattetrgh acording tadam Si which ladditenalig ecks feptidaselatidly gelbdtadsirapthergoip 50 9.
A yeast censistingof agedoysdi.rygevt and gécSiangivly. wher ei n t he hybrid vector conprises a
second DNA sequence whi ch codes for a desul phatohirudi n conpound sel ect ed
fr ¢ T-hed ypasugiraie greordingi ta glalst 1 berain (Wealtybrd vaster gommriisgsam yeahpromateytseleeieri f i ed
a, b), Mo thegouy aemaipting ofthg MAg1 promotep GALY, promaler. & REpmMqter °éﬁ(9°'r°e?q°& ing a
desul phYEPivtic pasvime. AR pramoten, _Tﬁswwa%mpé@@ FHOP 2xametes which has; agtionally Seefl ng t o
cl ai m 1.99A%ed ghifs HestreamyotYaliet ¥PHducti on of a transforned yeast strain

accor gli N LY LLALM b BRI 5 Wifeih IR RFHHR Bl RoRobSds frer INAR oMY Zcib g C kS
carboty e ﬁ%& &&ﬁ_%%{t% n n&ﬁ%@h%,ﬁx@ ATV soq@iens of T %:54_1 215
B1 onl Yi vgl&agg a- , Pl ons' gebtid ) il thhdn" athe'r)e r@srsﬂé L5 Bh Ié de tine
15.7 ‘M NpHds} gsHak Sdthé GuchinyiRée sig ven W#@ill&s@ﬁ)& bt are obtained when
the KEXI—S— Cerevisiae strains Trl 2l 0/ pDP. E - KR,

Tr 1218/ pPDRAYY GaRRlcdidi SFIR¥ 2Wherbinl Bd A{HIBR3AS GRRBlises Y sk NN @qssasar ed

Wi t h t hevhigR eddes fob B a8sliphdohirudirPeompoiitl s@lbdisel from thielgrblip/ coRidinl ¢po&YnlphdbhikadiR,

Tr 1302/ phRad HGARML - (MvdifiedRRY), HNanevS (mobifidd @26, pd)PBAL / viafdints Lof W LandQ@eRVal,)-

Deposi t idesulphétorifudii.oor gani sns The fol | owi ng m croorgani sm strains were.

deposited at the Deutsche Samm ung von M Kroor gani snen
s5 10. A Saccharomyces cerevisiae strain according to claim 1.

11. Method for the production of a iransformed yeast strain according to claim 1 comprising transforming a
yeast strain which lacks carboxypeptidase ysca activity with said hybrid vector.
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10 (DSM, Mascheroder Weg 1b, D-3300 Braunkchwei g (depom”"ﬂnluﬂﬂ’ g
accessi on nunbers given): Sacchgrqj&g?s%qrew Ssi ae H449: mﬂnl

DSM 4413; Escherichia coli JMLO . February 19, 1988, DSM 441%; s =«
Escherichia coil JMLO9/ pDP34: March 14, 1988, DSM 4473. Saccharomyces

cer evi sinMehsd s theJtoddetion bby prbtein he8BlogduShd ya&t Tomprlsing BHitufirigad yeastfstidin hich

f ol | ow ng ldckendarbagypbptidasBtyadaceptividnd HB&heettidansiotmediwith a Gidyrid lvdctor lcbmprisioly a ibast SE 1.
A yeast stpramioter nparably linketlkis adiNAbRYspeptadiia foe s3id beteralogauy proteinaardl isndedindosaieh

t r ansf or miseterplogdus grokeinbr i d 20 vector conprising a yeast pronoter
opera&bly linked to a DNA sequence coding for a heterol ogous protein. 2. A
yeast si% Mefhod far dechiresyction olcq erpiain hotaralegaus fp yehs apppising do dlaimtigwherginiel hybrid g
yeast pr orYB‘i‘@r“'lﬂ?@r%BlV sF PrAReter opeyably finkedsto arfixgh DNA seauarce eageding) sighahpaplidm o
pepti de | ilffeaén the,propas r Eﬁ’“ert%éé?‘i‘? 'P'?'%l??@“‘i"&e gpdipg for said E"é?f‘ﬂ?ﬂﬂume'gé%ence
encod| ng é%sgﬂ‘{?f‘?ﬁ’g‘ﬁ W@l"ﬁ“s&'ﬂﬂ? teigRinRgNa%ce cont ai ni ng yeast

ner or gl ”gidéff i) ab'a"’“ ?y&g i) @t R R Suerriba boginddael B T °

strain acé%?" 808 ti onal | y |l acks peptidase activity

sel ect ek o E%rdgéwaa mwhgsean% b cvtgma aa;aoﬁle.dx%ﬁx AU pBEh'ald 1

5. Aw/eaSlagldaich, oRGethorE) 2 WG, By Eh. & Gl GRS

t wo- m cron DNA and has been transformed with a hybrld' vect or corrprlsmg t he
onpl et 5. ol 16T 108 plldletibmI 61 &l Grofgh hd’tﬁr@@douﬁ%st%cordmg {8E&aim 1a0wisleln SRNES,

%s wel | asetordlogéub plotdin, is Seklphatoitudmand | R2 sites. 6. A yeast strain according

i_to claim5 which additionally |acks peptidase activity selected fromthe

gr oupo ctiaMetriod acroniing\ts cldim 6farhe prepavationol aydesdphatobirudintcgmpoitd sefacted from aiss

strai n acgoupicorgisting of [desulphdiohividin eariant tHve, Hibimodifiades b HVE o2 (redifiedaa, ped)st

pronot er $él wiantschf PAgnd dds@yalgrdoeyiphatohivudint i ng of the MrFal pronoter, GALL

pronoter, a pronoter of a gene encodi ng aq?@ycol ytic enzyme, ADH pronoter,

TRPI pr!ﬁ‘rﬁeépda??ﬂfdm@ qiainp % f?FtBPrﬁ'leEﬁffa“ﬁmPfcﬁqs atohirydin wasantHY1.been deprived of

its #pstream activation sites. . A yeast strain according to claim?2

wher ei nClaiNS ACHP; ﬂ'WEEt%F"WH%ﬂa?ésE& GR: rst DNA sequence sel ected fromthe

SR AN e A B i 0
killer t ‘?ﬁ CORRE" P HYER s‘f’%"i‘° o °8?' HAGE PRI90S) G094 8 Rirreiopey

gI ucoarryl se 5] gnal sequence from Aspergillus awanori. 50 9. A yeast

strain 2CGOfdiNtah Aedok 21atff  tyhbrbin tH3ChyBYd Vel YHphiSds oS ¥TR or ﬁar%

DNA sequeing@d WaG w@% e SncBi ' RigRd QB hl@d(r'rpﬁlg aomthe
group Congbedhd MHAOSeqhnss! oRRBIO N heiélbisholP okt aridVd D mélctmﬁﬁlngayeaeé

HV2, oV2  iaRgiigibre@mihatidh sighdls. PA, variants of PA and [err]

'xgesul phat ohi rudin. 55 10. A Saccharonyces cerevisiae strain according to

cl ai m 13. AlyeasyBtdincedcdrdiig  RIMZ Wrebesir theMoteddlogaud prateis fs@lesupHatytéradih. Strai n
according to claim1l conprising transform ng a yeast strain which |acks

car boxy4e it veds\ Steairy sacardiag tol aliirh \ which ladditionally kgksreptidasscacivity s@@ted frolbRhdgraupl 216
Bl 1% I\/btcmat"fg@ﬁvache/sgﬁ oshYend pseSaétivity. pr ot ei n het er ol ogous to yeast
conprising culturing a yeast strain which |acks carboxypepti dase ysca“
activit¥ Waﬁaﬁfaﬁeﬂ?PP“!"i'gaWs?'ﬁmnthW fsnires 9fya9Fqoanoye dwagnicies MHA; ard rgs I%"f?ﬂeast
promot er & wifly 3 joyhyid; vectey eqraRrising,the sermplatp Jyv:Rjicrop [DNSingluding: ig dus
prote| n, 5 F’hd BEPRS aggfplﬂjasr-f@f%f)&fé B R A 28BS 5 13. Method. for the

) b A LA R R S A e e .

DNA sequence e co gr?a e linked in the proper reading frane

to a Seﬁoﬁ%%réﬁg&% t& ek wfu%n B! HibCYecioP LA a°§ edr&?n %el
sequgnce GERUMA HodtlcohSaing of heMERT bRMbis!) GABT PloMatbd, @ bromothP 3f & genblenddting™Et hod
accordi ng gly@olﬁnl: %hiﬁn&%ﬂhﬁfoﬁnb@r, trRey ﬂ?&ﬁc%r(& P He BROB | Qhﬁief‘wﬁne% I%H%Eﬁ%ﬂilly E&h to
post t r ans lygdrvét et lts @strsae{m.@aan Slegradati on by car Boxypept i dase ysca.
Met hod according to claim 12 wherein the two Ctermnal am no acids of the
het er ol &g @ausagd siircictordifictlo Lhaim 2 whedéit 186 hgtid VéctimchriRisel <Ol DBIARSquSHdeRGeddd LYS,
Ar g, ssTyr , fréthahe dradip corfSisting dBthe hirdinpsigniissaquanad, He signal and prepro sequences of the yeast
invertase, a-factor, pheromone peptidase (KEX1), "killer toxin” and repressible acid phosphatase
(PHOS5) genes and the glucoamylase signal sequence from Aspergillus awamori.
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16. i Met hod for the production of a protein hwterol ogous t
to claim 13 wherein said hetergp qg%,l 1BEtein is desul phaﬂ(mmmﬂmﬂml"m,
Met hod according to claim 16 for e preparation of a desulh&t ohirtidin *
conpound sel ected fromthe group consisting of desul phatohirudin variant
HV1, HW/1 A yeasti straie chedording) to didii2 2 wildidin( the Byt eelctér, cofprises a s8dsnd \ONAI sdiencedf - PA
and des( [which $9deslifes a Hesalpbatdhiradirdéompouh8 selddieidiont tiscgraupdbmsigtingaof désalphatchfudinor t he
pr epar at ivaiantofiVigd ¢®/d | (mbdified ha, b cHM2,. 2 (ramditfiede,1b, Q.5PATIvaian df PA dnki ale$(@ald}owi ng
contract idpylpgateliredin  ES, GR, 1. A yeast strain which |acks carboxypeptidase
ysc& activity and has been transfornmed with a hybrid vector conprising a
yeast M&W@W@Wenwm tequence coding for a heterol ogous
prote n . A yeast strain according to claim1 wherein the hybrid
vect or cM?jS‘P ° r %ég’t of 3, tansiaraed y5ast sialn sccording toftairg, 1 gorparisiag trangfarmingfuence
encodi ng 3%?"65951“"";5 iSAROYPIRRYAT® Y5 ARty Gﬁ@ﬁ’ h‘fbé'%lt&?% frame to a second

DNA'S e 56 5758 4oy UL G843 Ou il b Sl csed S g ai ni ng
yeast e i %%f ﬁe"%mp? o Sl : fek,
accor di ngrotngte %J%QE 5%&!‘% (.% g}g ﬂghﬁtgl ﬁgJo 8%% cpatmy rudin.

4. A yeasﬁgte,:g,géo%gr mcor |ng to Ho T Bt dase
actiyvity selected fromthe group 40 consi sting of yscA yscB yscY and
ySCS afd iMéthbd for Bhe proBludtiBmisrta SroiiA hétersibgoRs B yagst bofln Imnémvv@lvme.h shefﬁya% of
\endogenowsctdr ensidis @t 8 Pedeloridiéh operabPRREY i ladifse DRA BR{tlenth bibodin X 5 %ﬁ&t or
Conpri si mked Iethecsrofek flading iinelt & 66uBnd DMA $edGdntslioaipg foh bakCiot arﬁﬂ FLP
(_genes, aa DNalsbquasceicoiitainiitg febdt trarfséription tetinirati sighfds.s1 t es. 45 6. A yeast strain
accarding to claim5 which additionally | acks peptidase activity sel ected
f r om t HHe Mgthod pcconding ites tlaimgl 20#hexsinctie heteralBjous protéingis duspaptitde &oC pastiiabsjationdl C-A yeast
strain ataoinddeggadatondly sarhexypentideseeysae-t he hybrid vector conprises a yeast
prom)ter sel ected 50 fromthe group consisting of the MFal pronoter,
GAL1 plSoMsthed accyr W"e r12 yhergin gherfwo Sriermidplraming agidy efothes baterolegeus pretein ARH|
pr offot er Selegfesifromt ?“@rc°%ﬁ?ﬁf‘9c9fleysPN@5TY]5r’t'ﬁfrbﬁ”eﬁ'" ¥ AP Mg andfer-onal |y been

depriv. d %tfs u‘ﬁstream cti vatlhon east strain accordi ng to
claim erol s PhB y(Be 8{°l5'r ot P‘i'sstésyeéﬂfaf’&’é‘{'"gmﬁ'% deteeins®idect ed
55 from ehe B ou Siiate ["Hﬁ of the hirudin signal sequence t he signal

Lﬁn D! AP MBS BUGHAES fim '8 Sor AR bpalallorClr ARG nonRioliAGh 8 t'dase
g ?&Em‘n R fﬁh’%ﬁvﬁ éﬁ l‘ii'i' i h°"§'p%7e°;7§§.%id&'§ and
the gl UC BATMAB S P es@ﬁﬂl&% Ratdr eI s Dh iR P’0 341
215 B1 9. A yeast strain accor |ng to cl a|m2 wherein the hybrid vector

CONPT i 13E Moo REEHHRg %@mmﬁem.mf@%eﬁmémﬁdﬁvmﬁ Hiphat ohi rudin
congound sel ected fromthe group consisting of desul phatohirudin variant

\EV1, HYlMetmadiactoreing B claliy 16 foPRe prepakstior( dTadibdulphstotirudibef ti)formdd,  vari ants of - PA
and [err] desul phatohirudin 5 10. A Saccharonyces cerevisiae strain
according to claim1. 11. Method for the production of a transformed yeast

strain accordi ng toxglgi-My: GQ S f aste strain which
| ac®s car boxype tldase@rsca ac?n{ns £hY Glﬁaés%l gi;ﬂ‘cg. %r%llgc‘f ory 10 12. Met hod

t
for the productt¥h®st G&“p?’c?f SPF mé‘?bl%goﬁh fin ﬁéasésmKnprCIysl ng cul turing
a yeast strain Il toul@gkse aAsPpRAYPER ixJdastny 6L@ cystvall ki 1Y has been

transformed Wty a HrdpYegt ory coppri.si east pronoter operably .
linked to a DNA&se(%%%{:e cod?t Brdy ﬁﬁ‘ﬂg‘t e?%‘? Lfgl"pf\f)‘?é’ PR and

i sof’ating sai d $ax 63wlldgobxe ﬁllotkl n. 15 13. Met hod for the production of a
protein heterol ogous to yeast according to claim 12 wherein the hybrid
vector consists of a yeast pronoter operably linked to a first DNA sequence
encodi ng a signal peptide |inked in thédIBtoper reading frame to a second
DNA,sequence codi ng for said heterol ogous protein and a DNA sequence
cont ai Ni AGvABET roproSehiE Qhd BbdpRdb FeSititd VEVAIOR,, 6 TA@NS are?Qs, Xs is His and Xs is

selected from the group consisting of Glu-Tyr-Lys-Arg, Ser-Phe-Arg-Tyr and Trp-Glu-Leu-Arg.

Patentanspriiche
- 56 Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, L|, LU, NL, SE

1. Hefestamm, dem die Aktivitit der Carboxypeptidase-ysca fehlt und der mit einem Hybridvektor,
umfassend einen Hefepromotor, in funktioneller Verknlipfung an eine DNA-Sequenz, die ein heterologes
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:14. Method according to claim12 wherei n the heterol ogou tein J
susceptible to posttransl ati onal g,l degradat i on7 B"ﬂ"i“ﬂT"’jﬂ’m
car boxypepti dase ysca. 15. Metho accor Ing to claim 12 [ K
C-termnal am no acids of the heterol ogous protein are 25 sel ected from
the group crasihsédighQtranbolmitwuleg, Tyr, Ala, Leu, @n, Gu, Asp, Asn and
Ser. 16. Method for the production of a protein heterol ogous to yeast

accor di n@. t kefestamimmatt Audpescie il ' wasiaider Hydtidvsiadr@inen Slefpgrarhadrin fusktioneller Verknlipfung -
desul phat ohan eimti erste DOIA-Sequendy/klieneiml Sigoalpptiti in Biridongcimariahtight Leserastehen pine peitat | on
of a desul pPhia-Bdnuenzddie endieteminges Bretein odielt, fcodient, uhrbeing BN Senvensi enthaliepd dfefe-
desul phat ohtrangleiptions Farininptionssignale, profeBt( nodi fi ed a, b), HV2, HV2 (nodified a,

b, c), PA variants of PA and des(Val 2 desul phat ohi rudin. 18 Met hod

accor di ng tWfﬂam"lﬂa%“?sa?‘c't%é’°ﬁﬂr‘@ﬁ&?‘§9mﬁf’@?‘“§é§’ﬁﬁ!ﬁﬂﬁ"b'ﬁtr rudr n variant HVL.
35 19. NEthod accordln to claim16 for the PLEp aration

desul hatonf e o lriao Bl ool g et copm. b
Asn Leu QIseﬂ 5“3@%’\’@ dsfl 8aq ¥s ls @3y dn dy Asn[err] QIslle

IISrGlCJ) g% éfé; d?%;j %ﬂs{ %g'er cﬁyen V%Le:}:u-lr)'%\lis:-gn&l d rXut g- %Lbnd %ror
[err] Q' ,R sq)g,[s?e s.,g e resi a - a

[err] err are err err |s selected fromthe group

c%%ls' st I rsg Kdfestamidr Aach Any&ucﬁrsg aeéerusé?ére Sihd) Pdpliliasa Altivilt, Paubdewa e slis Aol Gruppe,
ent anspridgBRonaSus d3Ry<eRs RBRYIe idlybis.ANiBERAlE Ver t T agsst mat en: BE,
% DE, FR, GB, IT, Li, LU N, SE 1. Hefestamm demdie AkthltaIt der

r boxey papt mda&ﬁmymm\ﬁsahbﬁ 1,LvdIn Gl Hyb¥idiokedr Biftdh Hidfdpramdioe; lebsaswinlt alids eRgpesi nen
Hef epr onot atsestehand faus kdemOMES 1-RromoNer HerhSALNGromoator | diremDNAm&e bisstz Gerd] dascéin
het er ol ogesglﬂ@lytnschﬁFEr@rﬂMdnﬂﬂ@eﬁlAm Promotor, dem TRPI-Promotor ind dem PHQ8-Promotod 1111
liii Proteidsmcgsgptenanfalls seinesiremanfwdrtigenAidivierurigssiolier-pmtfersttvaurden.nenddft. Anspr uch 1,
worin der Hybridvektor einen Hefepronotor in funktioneller VerknOpfung - an
ei ne efste INyipstamay Dreh Anspivch %o warinsey tiybrisupitar @ine prats RNArSepupta pysgertdnty evs der
Leser ast er @HPRS; brstehendiapgdes H-rUdm-S'me danSigngl und-RrepreRepuenzansigetsiqinvetani n
codiert, co¥f Sifakm (in Ehessmpapepfigleses & 'é‘hf%'a'f t Y0 Jentayagoaren sauren’ Phosphatase
transkr i pt | GHESMEepeupdder 8”@% gﬂaﬁrﬂ“a’&aus ésﬂe—m%"ﬁ%‘h Anspr uch 2,

rn das gheter ol oge roste Desul %h r ne St me
Haspr UEh 1. e 3"%&9 i %% L/A:é [k "gﬁo s %?"@bpe

est e- ) éla < lfa amm
nach Anspru‘g0 nré n en 0g e st und HOPE

Hybri dvekt or, send d| e vol | stAndr ge 2u DNA ei nschl i eBI i ch der | nt akt en

REPI - 55 REE’ZsaobHa@nﬁée%c@eneam.@n&ﬂrAnsp&cm intakten ORI-, STB-, IRI- und
KR2- Spal t stelTen,” transtormert wirde. 6. Hefestamm nach Anspruch 5, dem
2050t z| | afl irfaRerPaP Prodaden dWidsithhdicnierteh SRR iok natd Aniuch & utiiagend®s ramend
aus der ysCérmationseiids HefgStanmes tdin yis Gkivitit idbiv Cdrisbixypeptitiasetysca?fenlt, it dblfHyBiderN
nach Ansprueh 1, worin der Hybridvektor einen Hefepronotor, ausgew hlt aus
der Gppe,. bestehend aus dem MrFal- Pronotor, dem GALI - Pronotor, einem

Pr onot or 1é|\feefshr€5ens Prejiyktiop | aineg; ity dig ylt’fps!@h@!pgﬂnfmneomfeqswd dieAlchtung eines
ADHI - Pr oot Hisfestageres. Tepy dippsivisitoler Gaoneeptidaspgscprielitounr der ditneinpy Hiksidesiibn | s
sei ne st ron‘ﬁ‘ﬂ?s\ﬁmdtef"g'e Hefepromejerin, fygidienelier VierknUpfing @ pipe Wé@h‘e“zu #sthetepoipge g
Hef est anm n%.'&tﬂ'" Berissy WFF“Z“WWPF‘PH Is und qlig) splieryne fesdetersjogen Ripteips DNA- Sequenz

\ﬂﬁlhl d d Hi r udi n- Si
2,.”3%; ?»gﬂf%yg j;!;e %}g a 2 d:?ote. ',Ea‘éh' Ay 'g %g?wo&?ﬂ SN bri

ggg;ggpgggpeg %5 il e Al ?"? ! Gy 352?%, ?*".'L?i'l "
avvam)rb est arrm nagﬁeq%s r UC V\Drgl %ﬁ‘

ei ne zwei te DNA Sequenz di e el ne Desul fatohr rudr nver bi ndung, ausgewAhIt

aus der @ URRBrePRRh ARDRIEN 341 woll& rda&éém&g%twm.r Hs&rrsnéardnanésermé dufcl Earbox-
(nodi fi zi ergpegtidaddlyscatd¥ baMrd@Mh lziert a, b, A, Varianten von PA
und Des- (Val 2? desul fat ohirudin, codiert, unfalt. 35 10. Saccharonyces

Cer evissi ag-\eiatisn maaﬁ:hnsﬁﬂﬁlpﬂu&hbel die zwei C-terminalen Aminosiuren des heterologen Proteins aus
der Gruppe, bestehend aus Lys, Arg, Tyr, Ala, Leu, Gin, Glu, Asp, Asn und Ser ausgew&hlt werden.
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11.: Verfahren zur Produktion eines transform erten Hefest
Anspruch 1, unfassend die Transpohef 8fppn ei nes Hef eStaWHB ﬂg”w
Aktivit~t der Carboxypeptidase-yscc* fehit, mt dem Hybridveke {wor.m

Ver fahren zur Produktion eines fOr die Hefe het er ol ogen Proteins, unfassend
di e Zae edalgenciun Bodiktidnoaiiea iimpfe heermlogéncPrétking neich Abspobetr 13:arblhab1agspeptoiodase ysca -
fohit, uRroleid @psulfatohiradimigin Hybri dvekt or, unfassend ei nen Hefepronotor in
funktionell er VerknOpfung an eine DNA- Sequenz, die das heterol oge Protein
codi eT., Verfphiens pash rnsprechwi$r s erstpflung  aingr @Pwlfat@wq"ypran@ma-e@sm@@t alisodpen

Pr ot ei nsSrupps. hegtelyend raum e Desulfatodiavaiantediy 1 chetosiitzienae bl HIR VR gnesiiigiant

Pr ot ei ns® ﬁe@WMM%’B?tﬁfb‘f?"fé “"Q\B??éya'ﬁ‘éPs”W%‘Fﬁ"{‘ﬂrek- tor aus ei nem Hef epronot or

in funkt.i IIer er k fun e_er Se die ein Signal -
pept i 48 Veven ach ARPROLIY osunautate DA INERE "Bl Sequens. di o das
heter I ene codi ert, und ei ner DNA- Sequenz,
di €° He?t%?garrﬂgrl p |oﬁgﬁtﬁe‘{'enﬁra%g%{?%%%5|égnal e enthl |t SO best eht . q14.
Ver f agr folh, ABRP PG kovhir o e SO AR Bn T8 Rt S e | onel |
Gt T M I n?e%&'\llé:ﬁﬁlﬁ:ﬂﬁ? S "NAfs@Jqs i

Ver f ahr eppoigia ebbigh! ﬁ&gﬂmﬂ%de\j\ﬂ)ba die zwel " C term nalen Am nosauren des

het;er ol ogen Pr ot eins aus der G uppe, bestehend aus Lys, Arg, Tyr, Ala, Leu,
G‘ N, @ Udefedfafm #iBM AhSPELCIDE worbl F6rEyBHdvbkiokIngs RefoptSinotor ifidniiborefiel Varkhtpkshg 11

il 1] ] | dnl eie drste DNA-Seddeds; .die\khi Bighelp@ptidzid rBirfdurdichkiichfijen @bsbestef b eitie Evsite

et er ol oDpeASdquentzedie sinrmaklvlodess Protein todi@d, codidie undleise DIRA-SsqDbrexg entitaitarid cHefe-
Desul f attenskriptdnsaTanpinatiodsgignaiée mhiabtr en nach Anspruch 18 zur Herstel |l ung ei ner
De=ul f at ohi rudi nver bi ndung, ausgewahit aus der 5 G uppe, bestehend aus
der D8s Utidfestapm naghiAnspraieti 23 wodn day hoterploge Rretejal Dpsulfatelyrydingist. b) | HV2, HV2
(nmodifiziert a, b, c), PA Varianten von PA und
Des- ( Yal Hefestamay nach Agseryct di dem Hgatziigh Pepidpserikiyihausgraghitieus decCripre. PRsfest el | ung
der DesdTeﬂ%l?‘BHP‘?ﬁ}dF?R/-d’rs?YaH?‘bysFﬁlfkﬂv'ﬁB fehIi‘atent ansprl che fUr fol gende

Ver# r ten : festa v ta,t der
Car bo y "{%E e i’e’ |‘h J;lf% YRipek O g
ei nen He s n 'g? é f rmla S NEEYLRITL, die
ein hetelo oges rotel neo |é)r fans ormer vvurde 15 2. Hefestanm nach

NPT 8O Mclostafif hadn Hbpridh 1Y, 'dgm%;a%heg.ﬁbepe SSRIRIR! Rgelin 48K BREb, ©F
Ver nUpf%gtgh ad,s de,ysci_ %B_GHEQ_ b §58-AdRscRRINENZ, dﬁﬁ}eg ern JIsi‘lggnal pgif)t id i
Bi ndung imri c ht.i gen Leseraster an eine zweite DNA Sequenz, die ein
het er ] OgsstaliOf=eh AnspREh € viorin 88 GyBidbektok BiflerEiafsprokididr, BRFENGAT austddt BRbpez Nd
Hef e- t rivesiend Rus @m- MEL1FRrohdterO B I GNLE-PRmMot Teitloin. Prafotor. eiidf @&rspaa® Girch
Anspr uc hglykolytistiicls 'Engyns cbaidre fder QAMI-Promibef, iseERAI-PBinoli tndddem PHOS-Pdmotdlef est anm
\_gach Ans@mgabebbnenMenﬂslrdrﬂjmthﬁmeM@meﬂmenﬂarhtaturdemumww hit aus der
G uppe, beste- hend aus yscA-, yscB-, yscY- und yscS-Aktivitft, fehit. 25
5. HeBedtiefastammandeh Ansporch & warn die Hybrideékioy @ine @Mﬁ)gm&ﬁqungaamﬁht Busuded der
mt ei ne@ripapbhestghanit aes der HinjdinsSignalgeqdéna. den iSignalaund |Pgaer0289auemmdeq Hefaitybtae Bl i ch
der® nt a8t enFaRPP| Pherqropgeptiqapg) (KEXD:- GiHlar toni- cund apprimirgien csqureRiPhospiaiise | | R -
und | R2-(EHQ@anGene updger GF’F%H@!'F??F%”@'P?““%@H%ASPR’Q'"UWWW upggftest amm nach

Ansprgch dem zu atzl | h e| H ase Akt A V] | aus eW| h| t '?

Grupp g VA o ol W ?&r s a‘ Shit. 7.
Hef gsta m; d| meﬁ lﬂﬂ‘,ﬁ@ |Z|I;rta arial @5: VO de urf |ru in,’
ausgevvl I"go fagte upp est e'nén S

GALI - Pr om0 or el nem Pr ormt or eines GCens, das el n 35 egkoI yti sches
Enzymye, %@éhﬁ(chycs@%&b@é@ﬂn@’ﬂ%ﬁ %spmgﬁzqn TRPI - Pronot or und dem PHO5- Pr onot or,
dem gegepenenfal s serne stromaufwartigen Aktivierungsetellsn entfent

WUTs6l € R, VRERGA zur ProddBdresited ahsfoRfibriol elistdfmhos’ nachMhdphuch 8] urfbidaédadie b ei ne
er st e DNm2@sm WidE HeldslnaRasndlint dia WitivalR lder T daitRydeptiaBsstystscionlt, A Sied @fybridvek-
Hi r udi n-t&l gnal sequenz, den Signal - und Prepro-Sequenzen der Hefeinverta- 40
se-, a-Faktor-, Pherononpeptidase (KEX1)-, "Killer toxin"- und
repri néevedshranzug FuodgktioPleineyp il tdies Befe heterologen Proteins, umfassend die Zlchtung eines
65 Hofestammes, dem die Aktivitat der Carboxypeptidase-ysca fehlt, und der mit einem Hybridveklor,
umfassend einen Hefepromotor in funktioneller Verknlipfung an sine DNA-Sequenz, die das heterologe
Protein codiert, transformiert worden ist, und die Isolierung des heterologen Proteins.
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(PHOS) - Gene, und der d ucoanyl ase-Si gnal sequenz aus Asper T
unfalt. 9. Hefestamm nach AnsprEptbé{“ ghn der Hybridvek "£ ,{gﬁ@'ﬁ E
DNA- Sequenz, die eine Desulfato nver bi ndung, ausgewghl¢

G uppe, bestehend aus der Desul f at ohi rud| nvariante Hv1l, HV1 45

(modi f i 18 &sfah@n ziir) Produkiidn eind&2fK Madel héteralogan Prote;nshach@nsprﬁbh 12Medbbicdat Bybrith@k- PA
und Des- ( Yala@s) einbes Héfémdnadtar rin thnktipnetiey Medkntpfung iah akhé erstt(DNASRegodna,r diargic Signal-

cer evi si aeerBt.adamnim aichiiggmbgseragiér ah . eind @weitblDNA/Sacfienar dien dasLheterdiogel Pkotdirocpdiditnes

t ransf or mgehunden iplefcediariarine Sinera BNA-Seruprz clle Hefetanskdptioesritrroinationsignale- erftidiftmat i on
ei ne$ Hef ée¥’bbmes, demdie AktivitW der Carboxypeptidase-ysca fehit, mt
dem Hybridvek- tor. 12. Verfahren zur Produktion eines fU die Hete

het er ol WydriabrepmashAnspriych 12 wehehidagiheterploge, Proteln Roptraaglatignoll C-termyinak QEILPROY,  dem
di e Akti vWP‘?pf'daa%Ysﬁ'i’%Bﬁ?W%ﬁ""ﬁ%e ysca fehit, und der mit einem

Hybri dvek end 6/ e | kt|8 Ver k fung an
L g7 Jech Angpiien l2, wober di e Arindeli 8%l awo d
st; und § ] 9°§*h°ﬂ s e¥f§iﬁe% 52 g’p el o ot o 7" ="

Ver f ahr g Vil gﬁ'ﬁhhﬁﬂ eﬁwﬁﬁan@ﬁetmég%ﬁgf&e%Q.L&%@prﬁzrhq S d&@ﬁ{l?réﬂg?r uch

12, woberl jstl Or aus el ne epromotor in tione
Verk;ppfung an el ne erste DNA-Sequenz, die ein Signal- pept| d, das im

ri chti gEM vbAshmh ARG AnsPRIc 116 SurZ M&tbiRnd Difsr TEuIRPBAirudiferbi h@ggemit Q@e obir ot ei n
gégdl ert, galppsbodetiond ausGRADRalohLARVAREAE HVIIN1 FRAMIIBE a, B V2, HV2 (modifiziert’

fetransh,ru ), PANGriahth VorNRPA urdmss-(\ahpdeeuiaphifudht , 5 best eht. 14.
Vverfahren nach Arispruch 12, wobei das heterol oge Protein postranslationell
C—teeom mNermhreohadﬁaNnSuwch19papbrsté&&edyrﬂlaaulfa1blgmhmtlanwa1l\den kann. 10 15.
Ver fahren nach Anspruch 12, wobei die zwei G term nal en Am nosduren des
het erolﬁgé’ﬂfameov&hmsmb1@Iel!fF@s@ﬂ!pe,eintﬁe@ﬁwhvﬁwdhﬂgeflfy@,el Arg, Tyr, Ala, Leu,
Gn, Gu, Asp, Asn und Ser ausgewdhlt werden. 16. Verfahren zur Produktion
ei ne%fUr Hef e heterol ogen Proteins nach Anspruch 13, wobei das heterol oge
Prot® n Desulf i 17.. Verfahren nspruch 16 zur -
Herstel l ung ei ne3I= E%gglﬁdf % P gYﬁV:B}I)BI%% é agz ﬁﬁ s LeHeFY& uppe,
best ehend &R deys Debul ¢hy oBer ukisnv¥alatys @14, GHYlGLyoRAshi Xipertya b),
HvV2, HV2 ( T,k ant V, P
_es- %Val 2)%ulfat o% dlb A%on‘f&G%r ahr i &L %ﬂén‘?ﬁ%hﬂiﬁ Gay

Her stel | und?JderbésThnFa?’é%Xq,ldll?marﬁ;hlfht%ems 1E$n\AspaGIpnAspcBhAnspr uch
16 zur Her gnl lemg Eleesrdesihfat ohirudins der Fornmel 25 X1 Tyr Thr Asp
Cys Thr Au Ser Ay @ n Asn Leu s Leu Cys Au Ay Ser Asn Val Cys Ay Gn
Gy Asn X3 Cys Ile Leu Gy Ser Asp Ay u X Asn dn Cys Val Thr Gy 30
AQu &y Thr Pro X Pro An Ser X5 AsIN\sp Ay Asp Phe Gu Gu lle Pro Qu
: 96 (Irv), worin Xi far den

i peptidrest Val-Val steht, X2, X3 und X4 flr Lys stehen, Xs fO His steht
und XG auworiheX: i dep Pipepiiviest Eirval dtebiuXz, @ undDir Ul hys sidhap, XSiir HiFlsehtAnd Xd yus und
Tr p- G u- Leer-Gwpye, bestshpadthelis| Qlu-TwLys-At@ SeeRieridd-Tw uhd Tre-GReheeid, eusgdvd@hibispour | es
Etat® contractants sulvants: AT, BE, CH DE, FR GB, IT, LI, LU, NL, SE 1.
Souche Rpvendicalipns qui est deficiente en activite carbox tidase ysca et
Ui cRetendicaiont,oRHE SecRASE coragismts suvgele; AT1B8 Gt R B B Tobk HhNLRE

pronot eur de nani er e og tlonn IIe & une eqruence d Al

ure 11 de
Gant bogpm e By af o SeEpeh o1 S 8 Vogu of G p P Famogisq avec un
- ovofal cgf’? Edang&e FRERaT 0 pioro E§ L FERR T3 TS S Eswe&ggﬁ"sr%%f'cgur de

| evure I| nanifere o erationnerle & une prem ere sequence d' ADN codant

pour urp p BIch&'&e Eﬂ%gn@ vendicitiot ¢, dafd 184befleSe Fetblihytifie! BfmbdHeGn pRIoREE de& UNE
seconde s W@ﬂ&ﬁe BQE@%IIQQ‘&HG Brafiehy &h&nELdREN [5hOSuE pephiditsighaduence
d' ADY conj@Ngsih 1b%adid | ddNBdkire @6rrdof B U6 sS@Rde’ Ssqlidhcd aa\bﬁ%um o di dRBiter €. S
Souche - de héisribgus ebiHe @Bqubite dNORIBhiSRAY 16Y bighaux 8 RéinaREn'8d b GarlseripBérdedbwli. -
het er ol ogue est une desul f at ohi ru- dine.
8. Souche de levure selon la revendication 2, dans laquelle la protéine hétérologue est une désulfatohiru-
dine.
55
4. Souche de levure selon la revendication 1, qui est déficiente de maniére additionnelle pour une activité
peptidase sélectionnée & partir du groupe composé des activités yscA, yscB, yscY et yscS.
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- 55 4. Souche de levure selon |la revendication 1, qui est
mani er e additionnell e pour une epti dase sel ectii l&ﬂﬂ@ ﬁ!u
groupe conpose des activites yggﬁé{js&égﬂych et yscS. 31 * H
B1 I'1l'1c 1111 O 11l 5. Souche de |evuresslon. l-a

I evends.C &buché dd levisis! beldhk re%amtoﬁ 10quPbdhlexbRipte FADN Sbx-RRAA BRdbgerlet Giiia 6 ©L €
t r ansf or rasforngCavbd un\RGtoe hybridl RémsbRark AN Bdufiicrdn Meﬂﬁﬂlﬁéntﬂ%s‘-‘déﬂ& Pl et
i ncl uant REPS etgfR @RactsiiRk| quaidZitest OFELSTB] IRt sk intadts.NSi quo | es sites ORI, STB,
IRL at IR2 intacts. 5 6. Souche de | evure solon |la revendication 5, qui
est sded.i Soenhe de theurerasiorbla esvenslicaiion 15 fui estpiéfidlentartie reehidtevdptighnglie pburdas ectivité
sdl ect i omeriidasa s¢jegtiprinée 3 artifrdygrupceomposéalesiadivitis ysohi st ys¥mlysc8scB, yscY et
yscS. 7. Souche de |levure solon |a revendication 1, dans laquollo le
vect euf [$gushe delewserpriant e rewendisption i dans lagelld le yeptanr kybfideccomperieain peameteul &8 gr oupe
conpose (fYUB rsé'ﬂﬁ‘P’é!’érpaﬂ'é! I/eRyPe eAMPRTEHrpPranetow] slo dYifialt, dujpromoteuy de GALLrdiot eur
d' uff gan@mma"n‘f ’E‘ t@WEW?ee 'gcﬂi}’ Wiiqya.cdu RoMteus FAPHL Au aromplepr deqy
pr onot eurﬁig'eet frpio B*F”'cﬂ? Mﬁﬁ‘taeq?r g 616 gopruningdn ses eofectivaionn e 6t d
depourvu ses sites d' activation on aval. & Souche de |evure sol on I a

ur h bride . .co orte une re

reven levyir L on ?q%\%ndlgatlonEZ ch" G bn
3
2?3%:{“’399 Ao ISEMW & q@@ ek ?@ﬁ %385 e %gmse e

\prepro dg, e Ia th i E fe-bouvdht &
pept i dasgp (bﬁOS)tePJd IQ%é cla%B typ@rslgﬁyﬂdgﬂ c&QHWﬁro hdnEar II-m:i d
Ia phosp taaé}ﬁbnam de (PHCbB) | a sequence de type signal de

' gI ugoanylase provenant d' Aspergl I - lus awanori. 20 9. Souche de |evure

sol on 9.asoene aelilevarb iseion B, redbadicatibrigiahdlabulle 166/EEW ThybAR Ichifors UAP SdofdelNe
seconde sé&merendADN glilhdeptiur ODepEs do désniftchiguine dsldionhd parini Bigidaps ¢oiposs
sdl ect i odet désutfatohiudinegduowagant BUIYPIUS gnaditié la,2b).cH2LINY2(tmodlié a) 8] ¢)cPAldesratiangnt HVI,
HV1 ( nodidé P& stdesiyilz)-depuftatoridydine nodi fid a, b, c), PA, des variants de PA ot
des®Val 2) - ddsul f at ohi rudi ne. 25 10. Souche de Saccharomyces corevisiae
sol on 10g Spushe:griBaceharomyces cerpvisiaorselge ladevopsingtion| Ta producti on d' une souche
transfornde, de | evure solon la revendication 1, conportant |a

t ransfBr et rﬁ’°'H 13, praductinn drige guc gg@aﬁemé%ﬁ Ipvrecteloa lagpvendiegtion 1. gomportant la
_car boxy pg gnaien §wWie $ouch de leyugy dpficipate g getivitéparboxypegfigase yesx. avec legt vaeldd pour

| a ﬁ’rodu % d' une prot di ne hdtdrol ogue a la levure conportant la culture

d' une oy E@aé%sur.gwmauaung bl e sevaftoagé!@te s Rniadie Y6
eI

et CIUI adg {s ¥ r ecu teur de
.‘If‘@ | B

| evure |h

pougs | ady, ntIBBIQtIﬁltJ‘ﬁ‘rolEﬁé Rdté? %Ueetl'lﬁenlem'o% r6iSgub & prot e| ne
{heterol ogue. 13. Procedd pour la prod uctlon d une prote ne heterologue a la
evur e13s plossus | pur ﬁ\fﬂﬂldﬁﬁ@wuﬂé‘ prbigine t@Rflob @18 ¥ lelfe Y86 BUbvehtidilidndf, @ai¥POT t €
un pronDlegus IelGactedi tyliidd icomisbRte IR NPrétidteu? I8 NVuleORENES thaiBre UipEraitniilb [ar he

sequenc e preémidiaNséqassiesd' ADIO dsdakit poei pepideSdignalaike, |sbio®le cats @8 IdcRired apFopris] @

| ectour e an@pseaspide eséqaendd) d'ADN ¢odant paaroladie promwide mérodgueDM aedsigienp daDNadi t e
pr ot ei necdnsnant désignauxaie taymigaisos gla ért@escdptioDiie land. enant  des si gnaux de

term nai son de la transcription de levure. 14. Procedd solon |a

r evendidc Biopésii selon laoramdwase!ué# ders loquek e iprptéinechéiralsiguryest susseptibla slesphii wlee de

subl r un@égﬁﬂgpa@&ﬁ’fﬂﬂc"ﬁ e } Fexigroiéi Giarminalegpanune carkexyeaptidage YSce-or i nal e par
une' cg rgg%gptldase ca 45 15. Prooedd solon |la revendication 12, dans

I oquel "a] 2Janplequeldes geux pdides ?F@r‘?ﬁ'ﬁ&fé@"ﬂg"?"a' ?B‘E Bi ne
het er ol o ﬁtg'"g o %Ieesff'ft '8'§‘éf)87’?‘?1 189EPuRs TIRESS B ELES Jar AlpsLounlg, Gty |
Al a, Lou u, Asp, Asn et Ser. 50 16. Procedd pour |a production

d' une 4Rr I op 1 dans
| Oqé&e|1e'| B gjd@:?o Fb&é%fo%lj&%p 'ufi r%télngs\ﬁu%ﬁ::&%%g } Je@q%ge\tfohllgrr% Idrl]ceagon % dig\rsoc dd
sol on Ia fevendication 1 pour l'a preparation d' un conpoas de

desul fat nheéd@qama:?abﬁm&awm%epdaararaépka.og 4R REmSIEBE 8&sulftfohlridine sélectionns

desul f at g Cirblpe Cmpdds | Nk dsblkatoridind B Vrzhter, HO) (mbMd: o, Y 2HVE Vo

(modi fi emdifida, bLg), PA Aes fdnts\RIHAN tid 1a des(Vih )-8suli®hinine.

des(Val 2) - ddsul f at ohi rudi ne. 18. Procede solon | a revendi cation 16, pour |a

pr epartat Procédd selahds tevénalication &) pburda miéparationi darisulitdhirudiad du variant HV1.
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EP 0 341 215 Bl Revendl cattons pour |es Etats contractan 1] vants @\

1. Souche de |levure qui est defigdgQhf ﬁlt;bfiCtIVI td car box
gqui a ete transfornee avec un vecteur % ride conportant | u

| evure lid de mani ere opdrationnelle a une sequence 5 *ADN c'odant pour
une pr orevendicliing (polinigs Etatsconfradtaite skleants2\ES{ GRS0l on | a revend| cation 1,
dans laquelle | e vecteur hybride conporte un pronoteur de |levure |i de

mani br e 10p8nucttsi denevarelqei et déficionts ennactiité calaypepiitiesecysedDM quicddérangformée avec pept i de
si gnal | i evestelrchybiide comgertaniden premetenr sledemurecliét deamenifse gpdratinnhelles? ¢ore siaenge ADN
codant poufARMesdpnt peusiunrepratéine hétérdleguer ol ogue et une sequence d' ADN cont enant
| es signaux de term naison de |la transcription de |levure. S. Souche de

| evur e 2ol $chefeevye salipg larevgpdicationdls dans lag 'éfel "@ct?‘& hyfride eemperts v PRI R est

une ddsul f! ‘@;g:fe%‘slf%':%]'ée%”éﬂm"ﬁ'e Eﬂ{?ﬁﬂ‘i‘ﬂ“ﬁf s ??Ha’]t °‘Fé'0é’ﬁEﬂdEP glén 1,
t de y
el odb on Ao oA SO CoieD b oo B P 'gefivscfirg i o

- yscs. 5 SQou eei‘furlees |FII; fa rgv% (9% %a?r G T géll%%ﬁr&@iné‘hét&w bgué §§t uﬁg(ﬁég@ialﬁ‘)a@ ADN

deux-m & Cpr{ o ene ‘e rans OF mee- avec un vectedr _
conpor t ant ADN deux-m cron conpl et incluant |es gbnes REP1, 20 REP2

at FLP igNt Gl deddvilid! selB'R révesuiciidn8S qiPedt aéreibRte db Fhni6re abdRdnidild B&ﬁ gne aetivitbouche

de |evure oaidth dsicicAnddRHalifld §Bups corfibbiss Geslactiviidsl yat DicB, yiBy BBREET €
\fpt i onnel | e pour une activite peptidase selectionnde & partir du groupe

0NPOs e 50 esoudtsl deidvind ol 2Aevebidicalfon 1y §6i bstedxerit€ SADH Yeux-micriDehabgensl et duby &8 €
-"\/sol on | a rievsiorase alet QN vécieutllybAdd campértahic’ ADN dé@erhieran cdimist indleant B péries BERT)
pronebeur REP2|eeFILF istads kied uolansitep ORNBTH, dR1g:t (R2Meactsonpose du pronot eur de
MFal, du pronoteur de GAL1, d un pronoteur d' un gene codant pour une enzyne
gl ycol y$i feachectle Ipusresioe lar rexsndigiitin 5. di g5t difiderseide ghenisrePptioanelieipou peeastivitéic  de
PHOS qui apedtidasesfiectionnde it nadin fregrpupe geraposé drsiactivilésanscAs wecBgysp¥ et wic%ct i vati on en

aval. 30 & Souche de |levure solon |la revendication 2, dans Iaquelle Ie
vect @ar Thy$aushecdedoya selon la pvendination 1 dans dagirlie focvecteur hyljde sorenorte UhPEEOB AR | e

gr oupe con%éees‘éﬂ?é‘ﬁgg gg%@rﬂf‘é‘pﬂ@'f‘ %d?&wewd& MFets r"Hd’F ourdo Pﬁ“s&gﬁence
de t

 du fact eur A% oy ch B O o ook, 8 w0 33 1 ASETPIgh on oy U
ene pouvafl tre reprl nme de la 35 phosphat ase aci de (PHOB) et de Ia
sequence d§u de Jvéhdﬂ: f6 HXJ fHel18 Véehkahh b &

awarmor i .- 9 %fiﬁé‘méeepaﬁm kg ;sﬁaeqagé Al R0 .gh@q"ﬁe‘i fing, ©
vect our hy uQngBQ @snb“l?et%@% Geriberfsd) del deneOsttevad by faébur-

conpose de,, Ciﬁslh' pﬁasrﬁ&wﬁé dass ek el |9nfasanmnaﬁ of & G800 HBEVaRABHBASSINS dbOla
de | gsdes %hﬁ)éﬂhﬁlbéerddﬁé @d__)let\tﬁ Nd s8gbientd/de typdVdignardedi flucbamyladd JprovéRdat, o' Adyetgil-

\fm)dl fid ausdvamen., es variants de PA et des(Val 2)-ddsul fatohirudine.

0. Souche de Sa ccharonyces cerevisiae solon la revendication 1. 45 11.
Pr ocedd 9p ostucHeadepiatk sdldnda reVendivetiod (2,1 dire 4quelledé geatatie hybeidé eampode g sEcorida
revendi cat séquends d'ARMu codampbur|un comppsé depdésulfeiobirudids sitestianodipamai lel grolim\campgsé -
ddf i o ent ededm désulistopinidine cla viratyHE PV idmedifiéya bR HV2,\HYE (hedifiéta, iesd tPALdes ygriants de.
12. Pr ocedd Rfosides(¥alhddsuliftohirusine.d’ une prot di ne heterol ogue & la levure
conportant la culture d une souche 50 de | evure qui est deficiente on
activitdo c%ﬂ“%@@é&&ﬁ&ﬁ%?e'ﬂl}? rexendicgliop lansf or meo avec un vect eur

hybr| de co PR ant Ialun teur %ggl d ree ere 0(la]r a(t: |m%nne II e a
e ad?;%“g;ggff e e

prot di ne drerol ogue Ala levure solon |a revendication 12, dans 55

I equel rgf 18 Bur Y R6dubifon GURP Blofeie HAASBILRBRLIE WWhurl Borhdoratt fa dubuflo $neBRRT ©
oper gl on VaretquHEUE ddlicits 61 Sctivif SeBBkyBeptdas Phcl BLGNE 618 Felfsioriselet dnigctdur gnal
lioe, sol oyl Sofbitantllin bRMoirCaP RO IS 48 mafidre dpBRLIHASIE HEreSREWAELS §ABN ADN

codant poUgodhrBuk Rl gAdtsing Wtehiitgts, ol 10DIeMentide WER HaSIHEIEERoIGHUADN cont onant des
signaux de torm naison de |la transcription de |evure. 33 EP 0 341 215B1

|1 111134 Ardckdd podrila iprodidtibn d'urelgrdtdind Aétérblbguecil@ IBviteOsbldnda lreveradivaiionar2] Gans 12,

dans ss equelbquellepveoteali ydridec taipdite gnl @ropdteus ds dasrb i ] do lanidgel lopérationrelle 2 une
premiére séquence d'ADN codant pour un peptide signal liée, selon le cadre de lecture approprié, 2 -
une seconde séquence d'ADN codant pour ladite protéine hétérologue et une séquence d'ADN
contenant des signaux de terminaison de la transcription de levure.
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degradati on post-traductionnelle a |'extrémte Ctermna

carboxypeptidase ysca. 15. Progbslgsssisqy | 2 revendl cat | oJT"ﬂI”W"I'”M“H

l es deux acides amnes de |'extrdmt6 Gtermnale protiei he *
het er ol ogue sont sel ectionnes parm | e groupe corrposG de Lys, Ar g, Tyr,

Al a, 4 Prociiénselddl lal revésizatioAsi2, ddns Benel ldl frotéiMe béiéralegup Gstr sus@apiiieodbusubir ane d' une
prot ei nedégredaﬁormmtaduﬁodnellelae‘ewémité;s+tqnminalaparene¢ubom’eﬂ>tbasey&a. dans | equel

| adite prot~ine heterol ogue est une desul fatohirudine. 10 17. Proc6de sel on
| a r eVerfiecéad solon lalevengication 12, dans daquel los idoyx agidepaminéade Sextrépité(etomitalerdeid r udi ne
selfct | dEnehEidrlogue sqit sigstionsesrRetide graure £ompas ide Ayso Afgr Tidi Me Lews Qmafluant HV1,
HvV1 (rmd‘}sPll‘énats%) HV2, HV2 (nodifie a, b, c), PA des variants de PA et

de | a des( 65u| fatohl rud| e 1& Proced6 sol (?n | a revend| cation 16,
pour -1 il e @F T S
| a rever‘| uel ft%ﬁm 6° ?g“PSStb’P%f)egi‘ "ﬂl une d~sul f at ohi rudi ne de formul e

>S<:EL:r XSn %%b rev%dlcaq 16; our 5‘#& % 3 Qulet %ﬁ“ M—l | HX‘S:? xssy
:?n Q/S |f|é sYar JeQa é ol y p Phe i

ans aquel I e XI repr~sente le

ress dmddr&ﬁ&i éeﬂ)h %e}(aéana{ai& paﬁzsa p?éaaraton X&a&amohme afvar@fiHvii S et X6 est 35
s6l ectionne parm |e groupe conpose de d u-Tyr-Lys-Arg, Ser-Phe-Arg-Tyr et

J rp- Gigy- ﬁaﬁﬂdébé’eﬂ)n Iveiicdtiéh T8Dpodéia préparation d'une désulfatohirudine de formule
X; Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys

N’
20
73
% Jeu Cys Glu Gly Ser Asn Val Cys Gly Gin Gly Asn X3 Cys
Ile Leu Gly Ser Asp Gly Glu X3 Asn Gln Cys Val Thr Gly
Glu Gly Thr Pro X4, Pro Gln Ser Xg Asn Asp Gly Asp Phe
N~ 30 Glu Glu Ile Pro Glu Xg
(Iv),
dans laquelle Xy représente le résidu dipeptidique Val-Val, Xz, X3 et Xz sont Lys, X est His et X; est
35 sélectionné parmi le groupe composé de Glu-Tyr-Lys-Arg, Ser-Phe-Arg-Tyr et Trp-Glu-Leu-Arg.
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