e3e7../33~666T7"uon acn nom *@00002* -1 In vitro processing of fusion
prot eins mmwﬁlmm I“ﬂ invention relates to a nmethod for the proddct 00h20§?
mat ure pr vitro processing of fusion proteins) and to neans
requi red for +4chmozpr eparati on of such fusion proteins. The production of
pharmaceutically applicable or enzymatically active proteins is a key area

in the rapidly devel opi ng bi otechnol edy i ndustry. Since the b

the era of reconbi nant DNA technol ogy a great number of val uamw"ﬂmmmmm”m
het er ol ogous proteins have been expressed in prokaryotic and eukafy reyQl,

host cells which had been transfornmed with suitable expression vectors
cont ai ni ng DNA sequences coding for said proteins. In many cases, however,
great difficulties are encountered in producing sufficient anounts of pure
products. It is frequently observed, especially in the case of |ow

nol ecul ar wei ght proteins) that the product is inpure due to the presence
of varyi annunts of deoraded in particular Cterm nal degraded,

bypr oduct&HHHE %,2f I5ig =‘:1=Srendering the purification a difficult
task. In other cases the overall yield in the desired protein is

unsati sf agt or nnot ni f| be r nodi ficati on in the
process ( .eggrg%ﬁg}nefga% };ﬂi‘tsiqeﬁl%‘? E%@&t}espr ﬁ‘&fiﬁ&o? L}rglpﬁ%temé A Vin of
cul ti vat iprodessikgof ﬁsuqsmpre)eumr adeiomm¢nns rdquirat farthe prepadatian bf suchdlisibmsk.

Fr equent Il% Lrﬂe primary isolation m xture contains only an utnost m nor
amount  ofP P& desi r ed protein while host-specific proteins are dom nating.
Separation of these host-specific proteins while naintaining the biological
activity vere
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chl or anpiperictbir C-tegminad degradeal, bypro @Wﬂa&ﬁe@fldﬂe@dﬁ@dﬁﬁn&ﬁ@t cases and

for obvi ﬁﬁEﬁﬁﬁPA‘@dﬁ@tﬂh‘aﬂ@ﬁh Sthwca%é§th2: oRrEt%Jlfy‘ib% fthededifidhrb@fh 0 practi cal
n partner fromthe

utility as su U|re
desi red b‘P@ﬁt’é?%tchtaéa @ng sigai ‘Gﬁm}a}'n?)e rp"}th?i #’VB’a‘tdﬂfg‘ﬁmeﬁF‘t HEPERGETRASS: ¢ he
fusi on prchdiee of patichlar aevadrband hedt ergihggonditipn of @iltivaiva). sm:meautcbxen | eads to

two desir r ins)..This.is netal | 0 [0} means seguence
ki g ergeBeBrficaion sl & erdotRE FRandnbp BB T A0 e R B 0 v age
si te whi ohlycarntgekseninor empubeofchedssidd pgotcihmhiledﬂostespeelmm@tems ameans Such
o e age gshlinb Sdfion Sy ARl Gecic BRAD O FAHIERDOH) Sl
i ncl udi ngctt\ne/ anghstappalieatirety a%th@ éﬂsm@wmtgem@pcwe swqrfrcmoglgrrel eaved by
ent eroki nase after Lys. It is obvious that such am no acid subsequences
must not ocgur at the surface of tt&e desired proteins. As the convenient
I

renoval GIEHAEVARRPIRCH Y @ YrEgomg the difficulfipemep) qneg.lbmef’ﬁptféﬁthepqeéﬁt mto be
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encoded dembngingtceatbe prabhiams tmebepsebtedcddwamoa. Kuoifickiot dic ¢ and thechost used _
car boxyp?l%}lttfrl]éjé‘gﬁ%ssnﬁlv(ﬁ' RERRid gpgr | nSEGh fu@m?ﬁnr&@ﬁ?%@?éhgo@eé HfedilE ﬂmt uration

of the actor precur east ture a- actor
pher omonerevmmﬁ%eewfﬂt&m%framrﬁ@mﬂaw ajtﬂundarehta@pg dequsidicalqncproreduset i ve

in the ngyipeake @éﬂcﬁ@é@ﬁurﬁ&@u%@ol?ﬁégﬁh@é @hﬁéh%@@ﬁ%‘ﬁﬂfs E‘s ﬁ@%ﬁ gaﬂﬂé*s igt has,

near the carboxmrmnus bi ¢ reqi on nldentlfledto

be respofitsian Rofedns, saenfoF XA Me FYIngasserfpigy Arends lﬁﬁioéecﬁﬁ%ghﬁesgoi?%dl ng

domai n y{®logs E(eﬁﬁj ?Ipelytpeﬁl:de@%tdm@tﬂ YRabdi&4Re Sirblein AGn@icRRrirhhedicoy mat i ¢
activity and specifitity, viz. cleavage at the Ctermnal side of a palr of

basi ¢ am no acids) such as Lys-Arg or Arg-Arg [cf. RS. Fuller et al.

Proc. Natl. Acad. Sci. USA 86, 1434-1438 (1989)]. On the other hand,

prot ease ysca i s a menbrane-bound car boxyexopepti dase which is highly
active towards C-term nal basic amno acids (Arg, Lys) at pH between b and
7 5 L| ke yscF) ysca cont a| ns a hydr ophob| c rrenbr ane- b| nd| ng segrrent |n the
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-3 1. one or multiple successive protein segnents) each consisting of said
biologically active protein the CGtermnal amno acid of which is | (ﬂhﬂﬂTBUDZ
a linker polypeptide sequence L the N-terminal first and second and, in the
case of nultiple successive protein segments, also the C-term nal
penultimate and ultinmate am no acid residues of said |inker polypeptide
sequence L being basic amino acids sélected from Lys and Arg, and 2. a

pol ypeptide tag joined to the C-termnal amno acid of said successive

protein segnent(s)) or consisting of 1. a polypeptide tag joined to the
Nt er mi nasetdimderass. disdn most pases m f@f§b%1@%§ﬁw56¥18t=éﬂﬁ“¥ééﬁw)eﬁ?§U%%Ebh
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second a aEe C-term nal utl eand ulb E_geamno acj d
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active pI‘Ot IOO I cal |nteres and pro aryotlc
or especP@yipys té%ﬁlyemrto aqlchswmqea@nsanuaﬁ Pgh@icué%ikth@ sustace of thendeggedrammal i an

(i ncl udi peieand, ABIth@&shvRREBRMe oAl Fithe ARG fattnéOtileN MEh st s&hiférmy T8 whi ch

can be use for, ex or t roduction of nu ent

per f or m P.f@%ﬁk%%%@%é&% |1§)?’1§e$§°£ﬂm‘§’c"rejn%ns WI‘C&‘C‘% Joxt ¢ SlSB?%é‘E/ ang
protei n ydntlefreemgusefaitiestrad puadin &tonethe dusidm partreealt iseant obgéct lofl drninegrdioani mal
di seases._or_f.qr .the prevention t hereof, for exanple a hornone, 0 ~ ocr
zooz -4 %%qr f)f’fc&én h i munonodul atory, anti-viral and anti-tunor
properties, an antibody, viral antiben, blood clotting factor, a

fibrinol I t stuff and
Che 11k ’YhéEéro?egsé '§scr?oxgk%%2rég,§:§&ld eﬂﬁb@%taagﬁ aﬁalh mﬂrérg’ilaﬁre%&g é&s}ggggu n

t hynosi nt)ncp@qda@@irl?pxyeemtedats@maﬁe bwtléf:rmf‘zqdrtg br sespeREble far the myateraton of Wene,

adr enoc %Eh&@&ff%bﬂbre&ﬁk&rlﬁ%is?tosybxbmuh@ﬁaﬂﬁe BzOFaETﬂaE\ hero%bhé b ycF
ur ogastrone, |nsul h factors,. such

as e‘%ﬂ e{&% growt h factor
(EGF), iR&dM§mopa%k oy HP’fOéf'@F%}‘Vh(C dggcuvg i the rgulrp @qc@“ﬂlls mast cel |
growt h fmﬁplételyruepumegt omvCha2H iasd. Orhasghdad thderarhoxeten@inne, a:le)bdrogmcm h factor,
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interl euhem))rascudamdaxg dmmanlym]@s ansdlutde yscE ddrivative whrchcspﬂagtemmgr ation
| nhi bi t Oefn)é QJuvﬁtg"Kﬁb ’s%écnitug{yf Wzogléava%y%t‘ h@%% P gt B?Er £109 Basit O

exanpl e |n ero - eron, y-in eron or a

hybrid i3iae ﬂ@lﬂﬁ)ﬁuch a5 Lisc ArppeArnAs AR So Fuligy ea 8- albowm drdadt 4if er on,

es peci algAtgge14nabrd 33 ('198%?11‘(% ] o%ﬁand”p%t@és\'%??ﬁé isgﬂr}mlbmggwsl% b‘%‘éﬁb as

-antitrypsin, SLP t 1t
hepat | t IGHBRyPIRED st AR P hcutTe R as - hitel Bk A e R S e o
hepat i t ilsysherpH bemBea6tand grs. Lmtea}saanamoﬁsatns\aaiy@r@hosiaohemrahe@m

pl asmni na ctlvator or cYroki nase, asnminagen activators, such as
o upa, PERRRGh Sl o e R Rt MoVl o B ReRER B Aebint 28
somat ostleadsno aselmble yscmrmtanmiveb\uth nesinesiemaymstic dmivity ghd spmndﬂi@ty heavy chai ns

of I mmun i n hdhvi

i mmunogl o %bbﬁgﬁé t%‘lﬂ(rjlgI ?@C&Orlgéelp gmﬂgg 9%) ?MEQ% ng ?act or,
human cdhaipretaasas yeJFa@neld/spepan ub/anuagwmlscbmaedm@c@rabm@mm fcsmlm as factor 1X
or VIII I t B

desul { st S RaR T e e fhs pf i ¥CROL SR br STy uIHES gt RIS
corticostatin, echistatin, cystatins) human superoxi de d| snut ase) viral

t hymi di mdebmscey, the pRGERIMERLON cClaRIeMbBOdEsrabeproduei®yr setbigReR1IR! €
those codi.ng f a human a-i ter eron e, 18,?0 terf@:on aB, or hybr| d
e

i nt er f ed6HYE EfQFet”? EUPR§IGE H?‘B’rriod‘ BHEB PFQUF §B§§‘=( e EP 205, 404), hunan

ti ssue plasm nogen activator (t-PA), human single chain urokinase-type

pl asm nogen activator (scu-PA), hybrid plasm nogen activator K2tuPA (see EP
277,313), transformng growh factor Vii, human calcitonin) insulin-Iike
gromh factor | and Il and desul fatohirudin, e.g. variant HV 1. Proteins
containing a pair of basic am no acids, such as Arg-Arg, Lys-Arg) Lys-Lys
and Arg-Lys, exposed on the protein surface and therefore anenable to

prot eoI yt| c cI eavage, are not sui ted for the process accordl ng to the
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-5 by the process according to the invention (because this basic amluyl£§kﬂm”
is renoved by sol ubl e ysca) unless an additional non-basic protective am no
acid is added to the C-term nus of such proteins. The |inker polypeptide
sequence L conprises 2 to about 20, especially 2 to 12, am no acid residues
and contains one or multiple) especially 1 to 5) pairs of basic am no
acids, such as Arg-Arg, Lys-Arg, Lys-1lys or Arg-Lys, provided that in
conpounds of the formulal (m> 1) and Il the NNtermnal first and second
amno acids as wel| as the C-termnal penultimate and ultimte am no acids
r epr esentl. suefr mubiple sustessias ipeoteim sapment(sd sackhsansisiing elosepbbinthgicstlytaneve
formula | = Lb ME LG : ti i ; l -t and
second al%réltg? “23?195‘6#@8 ‘FﬂZaSnZ#]\tB agﬁcﬁ%hligﬁﬂ O@? d EJaés/} C a&%‘t&@%@e&g huél'dr?gic hoi ce
of the aMihl-taeRigalfisi andsecondaadniy the easeddiniuldRIa ISUGFAPSIYE RIPICHRSINCAFS, no

e oot gt Ol peofiBal RAENAS inal RS SniPaDR GUGIASIRRGeE 0 The
D e Brpe e Siance Lt b 1R acdasteret fhm LeAridsciad ey bo

chosen for that purpose. The nost sinple |inker polypeptide sequence L is a

di pepti dyl _radi cal ect fromArg-Arg.. Lys-Aeq). S-Lys and.Arg-Lys.

Si nce thé' %Q?&Rgﬁbdﬁgéjoéne S{QI“Ile glrterlqﬁazﬁ&ﬂilg? §§8 OB%F%@S&%@“&%&? ve protein
has proveggment@save a favourabl e influence on stability the pol ypeptide tag
T may, in principle, be any synthetic pol ypeptide inmagi nable or any
naturally occurring polypeptide or part thereof. Preferably, the

pol ypept edeonsgin oconsi sts of about 10 to about 1000, in particular 30 to
300, amino acid residues and represents a full-1length pol ypeptide which is
wel | expressed in the host used for expression of the fusion protein (see
bel ow) of- 2PPPEPtidsdagioined tp the Nitermind 2mine2¢iBjofct to facilitate the
purification it is preferable to use a polypeptide tag which is susceptible

f ffipit t . (th I tide t j, f I
Fecogn 2 el SEe e BRalinhe e S SRS o S likes A DBERTROR IO B g by
a speci f the Madreninalfirstiand secondek wellasefe Grterndnalepeablsinges atindimamomainby (t he

pol ypept | ] r n f.acidi¢c or.basi ] cjd

Fos! uesoid 5:3fhst BE8ly HERerbotepial etiElcr dundtiy Bodfe hinp 3Rl R AR RGL

aci d phobkphandéeg 21d0Be ultbeate basiv amimsasidoof spahlstkec polypoptive sequtase LY

especi al : 1:S1aY : t, polynerase of M52 phage,
p-galactgﬁpﬂ secgﬁ 9‘%§Ppﬁ§g¥§aﬂﬁg§%%§§ase especially when E. coli is used
as the host, neonycin, phosphotransferase) dehydrofol ate reductase, an

i mrunogl aillsbbRY yedst ép@bproteasdRe Fant Yvit Wb e Rt ¢aat5bx*9?§;su<fa§é Sodhfd used,
furthernDrF.desquatohlrrdln, eﬁgLn C, chynosin, intefleukin 1, the Exg
prot ei n SPIABBE S Hinineicalsy antive BFEPhe i ke, it al so being possible to use
fragnents of these pol ypepti des. 0 7 0 CT 2002 -6 Preferably, mis an

endopr ot EpasoRHl e [ dPals I AR [ 02 2 hutei ns of yscF and

ysca i n which the hyrophobi c nenbrane binding sites have been del eted. The
amno aci d sequence of the gldyrgsidue prokﬁagp yscF is known from K

M zuno et al. [Biochem Biogi é? Res. Commun. 156, 246-254 ( 1988)]. The
nmenbrane binding site is o dié@nin the refillon Tyr6~9 to Met699. In the
sol ubl e yscF endopr ot eases according to the invention the nmenbrane bindi ng

site has,_sel.ecti.vel y heen removed hence.the C-termnus startin Lth) for
xanpl o AT P DI GO FDSICHE PRI Lt &Sk POBPepHE: AT & SRRt
i ncl udi napotvBET izenpol gpeptide tud, mois ahtigtegdr fvom 1L 36 10 endip iy axinteatefrym2DR 1 no
acids fromthe Cterm nus) has been renoved. Such soluble yscF del etion

mut ei ns are described, for exanple) in EP 327,377 or in RS. Fuller et al.
(supr a) . Theheoklgicaly active metgiremey befiny prtei® 8f biokiginad inpepttiadd©€ ysca i s

i kewi s : | s ly - |

menbr an ré?ér% 1i n%&s%sgga {fﬂ;}) %oglg' L?lr? a{thcg?érr g@%gﬁe%ag%@gﬁy é&%@}%’?}f{mﬁs above)
in the dicldieg snigal and boxampepididasess, farearmplegan enzyme wiivk aan bhusede

menbr an aTel i [V d : ; + he

Ctor m noa R0 foL e pRARCRE GERMMENE aRERY cRERNAE RMHAICERAPIN " or the
whol e C-ShemstRy ey m%ew]en Helogherpenvpleihahish atpssfpl énd aalupble forghe trgatment

appr oxi rgfth@hian a8 aAim A1 disdded 9r forQMB piePederonQhdtt sl for eRARplRaHbrieAByed. One
such sol ubl e ysca carboxypepti dase nutei n has been descri bed by A Cooper
and H. Bussey (supra). The preferred sol uble yscF carboxypepti dase -
according to the invention has the sequence depicted in the sequence
listing under SEQ a7 No. 1 while the preferred sol uble ysca

car boxypepti dase has the sequence depicted in the sequence |isting under
SEQ I D No. 2. The digestion of the fusion proteins with soluble yscF and

Y o - o o o



In case the desired protein does not assune the correct three-dinensional
structure due, for exanple, to an incorrect formation of disulfi (667 @@nﬂ@
(if cysteine residues are present)) it may be necessary to sol ubil’i

under conditions which are suitable in maintaining it in its denatured form
and subsequently to refold it with the concomtant coupling of disulfide
bonds (if cysteine residues are preseht). Appropriate nethods are known for
a large nunber of proteins. Gtherwise, it is required to adapt nethods
known in the art to the specific problens encountered. As nentioned above
some sol polypepddsFwiihimpecamddiletononniyinel el atietukoopropertoas athantibodgr at ur e.
Furt her i } WaleN L £ red using
ot hods. Kadua (2an bGY RBaAE IR, Theolylie abdi o e o Da

codi ng f durtkeam@rafesidpruifianddheifly it in a suitable vector DNA under the
control of an expression control sequence, transform ng suitable host

m cr oor gani s i th the expression vector fornmed, culturing the transforned
host ni c%‘é?‘@n&rﬁv}dsw‘? AFOKCIRY ATE 418 Eoﬁ%ﬂfleaﬁ%cﬁﬁéé?%ﬁl%zrfém%ﬂafﬁ W CHEIPRBduced
lr)lrut ei In Tmein% Rexehiong, paeathamyd lmdrgm%&hgwfoebmot}g@ﬁinh@e&h@%ﬁ@gﬂmﬁmmgxarrpl e,
y talon,: a m d _containing the codi.n or. ¥scF . or.ysca
(kext) amariomty R oftoRE b oL Suat 2ranh sirdern Apel 35 Fp Rt sse” ¢ hi n
or 3' of fadier (BRK)riagilomlilonghiomth faotor teEF)negbiGikadd HeE-hp neist ell( drowtlexanpl e,

EcoRl, B i . qf i . ia th
Cooe of Sty PP Adwih Rl of RGN e AU it Mk RlkhBold NE
exanpl e MMPDQEhonmfosming ooty ?kagiool(]TGE),nsec’maﬁnghcgrowdi haroioaes,zi ng t he
lineari Z‘§%rpis"’}ﬁ1ma‘ﬁ cpgogﬂnegh»g@g}ohhgﬁés lerRudnSuchl 4 GnteAEuidn- 19 HAhrP"

[
creating (Tor exanple by $Sit rected nutagehesis) one restriction site 5'
to and ofERCFRPbRgs BMgratpTsinhibitary fagtor AU rEgPRm SRSy Iagre-iieerefbr ane
bi ndi ng SortexafnpR inXRAN-€APYB! dDa dFNBLihtefferoRCPMteiferoh e a¢:958d Hef&r¥a,
Xhol , Stgl or al (%&G:#ﬂ_e case, of. | I.;W%Pes reslrlctl)gjn.SIte%lyalso
be | ocat e HATRICH™ Hra-t - g -Dfridarerieran. pepscially thy hyprid iples§epr o
t ransl at BDBBprptefiaghimhibdtors Jneh KEX2 amtrygisin, SLBEaeg thedikgelsdpatigs vimes pl asmi d

Feci rout 4 TSR Ebh & EREATBIUASSRAR iy Bt SRR AN BReBhlr ke

or 3. dehepatitig noné-rohB anegem plasodioggn fctivatdre, swelbs tissae iplasoimuges iattévasyr usi ng

| oop- out (=0 ; l 8Ly t j i tin

w th pyupt HERAERE Ry Brid BesthinsfR Sl b Re S0H B0kPa BB SBUREE 10,
KEX 1, r€EpBLtumeurynecrosig facien seruriastpin, mepiph@munestobivias) sprtagnthe light bl unt
K M 2B R R B e D B e
ol i gonucE@BP‘L‘%HE%’HnQQg’T‘BV‘%\éﬁB%ﬁ%@& SRRy aﬁjglgaalf%l%%li@tagk@&ir@ t%giﬂr'r egi on
appl yi Inghttn’nm bALE i ra L avgd pmsidlembloﬁ‘ackattmgsfacrbs, fl&ih% fhdlartléi bﬁvm&\f‘t edf KEX2
or KEX i 40 t [ gn Al )

necessar gﬁ@eﬁéﬁ&‘?‘l‘;g g'pt%gbéﬁgﬁ e%tgﬂ’ ugﬁiaggglg%gt% ug%‘r%gﬂaessu%gg pl ace via a
synt het i desulfatebirud@NaanantiHV hdyVher BAocdrtieaktdsin, e¢tastatly, aystatinsy dumen DNA.
Accordin : ey : ﬁ%ﬁklﬂg 5B d hgi ‘1 ends
codons d%#50£@1%5§%§@5@ T ‘ V\}ﬂ%gﬁﬁco le f()rr"lgéafg\%%{%a%s_h gﬂgfeéétdo 20)
addi t i ongdnegafeibo®codinger & heman pdpigrigrongy.g.timerfewn e ©origbrd dxerfgrona

nut ei ns. pAituledly hiigseinfRieRaB DBEK@ed/ER 205, 400N YeRhh BERle flaelAdSBAeS .
Preparati on ofg';lp fusion protejn T{gﬁ f usi onagrot ei ns_accor,di n? o the

i nvent i offYART K& ?*@BW%&IHS{F qha{iobrBiiRats: Y BRI BENDSE Y AT RTINS s ‘ﬁé} cul turing
a transfloybriicplisnsinogondetvaionKituP arseeibl 277,31 3)puaestpnesg ewwth feneas, and

isolating the fusion.protein. N i fical desired d
manut act BPRN TR By RRTRE st L taRBebil Sud despliaGnihiet i SRR pr eston
casset t eH¥dnPaitainsnicpngai N apairwd besic amihnonagidsosuchais A rgukigohyprog diys-Lys)

0 ¢ . : . i A ‘h
L1 anst ST, EXRLETS O HEBEPRLE! RS8R R prduld L U1 0 the
pr ot ei n, Cleavdgel)are el suitechipr theeproesss aecopdiog ¢o e imteation epd wilhhavesiodei n t he

pr epar at 4 f i } : 'a@gg I will be
discusségggﬁﬂﬁgyggggﬁg?ﬁqﬁgFgﬁﬁggﬁg&%gE%8Q§p%1__%rgggthg?agggfession

vect or s NHebasihAsnnP 3pidrvathouk affecsing iy Risloging! yaiviyr Brotnphdvdrdy an

expr essi@RergAnd dhli€ afdiy Afidwhthds BINOn 58 b6 g RAPANMith @hnibt b Steiuced ot ei n
consisting of 1. one or nultiple successive protein segnents) each
consisting of a biologically active protein the Cterm nal am no acid of
which is joined to a |inker polypeptide sequence L the N-termnal first and
second and, in the case of nultiple successive protein segnents) also the
C-terminal penultinmate and ultinmate am no acid residues of said |inker

pol ypepti de sequence L being basic am no acids selected fromLys and Arg,
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cells transforned with an expression vector conprising an expressgqmt1zmn
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i ncl udescdpounds beshandhdigreanlyi bi otic resi stance gene. \WWen the cel
density has reached a sufficient value culturing is interrupted and the
protein isolated. If the expression cassette conprises a signal sequence
t he desi t)guiov¥idiigan eppression veetyr denmetnged regkprassion chsse nedéuaninBreeDNédi um
cont ai ni I glgd fromthe cells which can be provided
W th fre%zU&nggﬁﬁggggﬁgigﬁﬁﬂr CO§¥IHUOUS production. \Wen yeast cells or
E. coli cells are used the protein can also accunulate within the cells,
especi al h)rdnsfetrive tﬂ’x@rekﬁxle@sﬁ@ﬂ GeRRARR a feBiptdnenbat ter case the first step for
the recovery of the fusion protein conS|sts in liberating the protein from
the cell interior. The cell wall is fast renoved by enzymatic digestion
wi th gl ueslidsethe (Supfoahedhost ahtercoaditived whichhtiowelkbressibh of therfesioved by
treatneq; Wi th henlcal agents, i.e. thiol reagents or EDTA> which give
rise to CaISh A damages permtting the produced protein to be rel eased.
The resulting nlxture is enriched for fusion protein by conventional neans,
such as he non- pr ot ei naceous material by treatnent with
pol yet hy )gﬁgﬁﬁkﬁgéﬁgﬁ CW§ iti on of the proteins using anmoni um sul phat e,
gel electrophoresis, dialysis, chromatography) for exanple, ion exchange

chr omat qﬁ%% f; of the fusion
protelnoghc ggﬁg éhqé %eﬁ%%185?Fa0?@§&1&%&u&ﬁb%@@@hgﬁﬁnhﬁﬂ or basic
ani no aérﬁ%W%wéﬂﬂémékﬁﬁﬁgmdh“6ﬁ¢6ﬁ%ﬁbgﬁaﬁﬁ@“’HPLC or reverse phase HPLC,

nol ecul ar si zing on a suitable Sephadex columm, or the |ike. The final
purification of the pre-purified product is achieved, for exanple, by means
of affinity chromatography, for exanple antibody affinity chromatography,
especi al |y nonocl onal antibody affinity chromatography using anti bodi es
fixed on an insoluble matrix by nethods known in the art, which antibodies
recogni ze) for exanple, epitopes located within the pol ypeptide tag of the
fu5|on proteln The |nvent|on concerns furthernDre the fu5|on pr ot ei ns
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0 ~ oct iooi -18 forned anpicillin resistant E.coli transformants are grown
in the presence of 100 p.jIm anpicillin. Plasmd DNA is prepared GRACT 7007
anal ysed by digestion with Hndlll as well as with BanH . The plasrnid

| acking the Hindlll site is desi;nated pUC 9woH. A 3207 by Ball-Ahalll KEX2
fragnent (obtainable fromtotal genom c yeast DNA) is provided at both ends
with BanH |inkers followed by a con‘p‘?ete digestion with BanH . Plasm d
pUCl 9woH is cut to conpletion with BanmH , the linear 2690 by fragnent is

i sol at ed Eand |igated to the BamH KEX2 fragnment descri bed above. An aliquot
of the Ilwg—ﬁi-ﬂﬁure is transformed into E.coli JMI101 cells. 12
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a stop cogdwdlonke prmaaxomqtmobf the ligation mixture is transfor med into
E.coli JMLOI. Plasmd DNA is isolated fromanpicillin resistant E.coli
transfornants and anal yzed by di gestion vvlth Sphl and EcoRl as well as with
Hi ndl | 1. TeREXRIpSHE Gassere My Redspetaied e femmWh pattern is referred to as
pl 8kexp. In the sequence listing under SEQ ID No. 1 the ORF encodi ng

sol ubl e yscF with KEX2-deri . Plasmd p |8 pis cut to
conpletion with Pvull, Sall %d&gal?);m 2552 by Sall - Pvgfj O70CT
200Z - 19 jr;,ianent containing the KEX2 sequences reachi ng from-502 to

+ 843 as, s 406, | 4 is
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fragrrent ed to the 2 al |1 Sal | and
L OTENL ot tus Ao bt 3 en oo fsaeﬁﬁlffa R o L.aB0 ¢ the 1igati on
m xture penuttiraas hod (Rieh dt ek a@jamrt matthe Shesdopdl eode for @@dw aElMldJaJcmyel |'s.
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Endopr otf@aselaact i vi ty |s determined in the culture nmedium on the surface
of intact cells and in perneablllzed cells. The cells are mashed once

wi th one volune 0.2 M HEPES (4- Hydr oxyet hyl ) - pi per azi ne- 1- et hane

sul fonic acid, Fluka) SwitzBrf d) Lpi:lP)B and resuspended lin one vol ume 0.2
M HEPES pH 7.0 for neasurenents on intact cells or resuspended in 0.2 M

HEPES pH 7.0, con 1% |to X-1Q0 in order to produce

ber meabV TS, SaPTOL Hrndbirobbksd Bedos Pt nBis S Dofk: 900
p.1 of asgayra inChesddHeRERg Ptdmeé, fnd disid il g iXrof 25torI|t\)’I PMSF [ for measuring
activity of perneabilized cells additional 0.1 1o Triton X-100]) is

i ncubated with 50 p.l sanple at 37C for 2 m nutes and A4os~ increase during
thi s i ndidmtrias ipehicbd iegresgres t Do otrete éncading adégrat pepid.ard\prefdreege i n
Ados can be observed during this preincubation w thout substrate. The
reaction is started by adding the substrate (50 p.l of 10 nM

benzyl oxycar bonyl - L-tyrosyl -L-1ysyl - Larai ni ne-4-nitroanilide, Bachem
Bubendorf, Switzerland) and the increase in Ad4o5 is taken for cal cul ation
of endoprotease activity. |U endoprotease activity is defined as 1 |tnol
4-nitroanilide pr oduced per m nute under the descrl bed assay condl t| ons.
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-20 m nimal plates supplenented with an am no aci d/ nucl eoti de m x &5fl? aﬂt
in uracil (am no acidl nucleotide m x supplenents the culture nediu G
adenine 12 ng/l, arginine 40 ng/1l, histidine 40 ng/1l) isoleucine 60 ng/l,

| eucine 60 ng/1, lysine 60 ng/l, nethionine 40 ng/1l, phenyl al anine 50 ng/1,
threonine 60 ng/ 1, tryptophan 40 ng/l, tyrosine 15 ng/1l, uracil 40 ny/1,
valine 60 ng/1l). Single transforned y&hst clones are isolated and referred
to as: Saccharonyces cerevi siae AB110/ pDP34 Saccharonyces cerevi si ae

AB110/ pAB226 Saccharonyces cerevisiae AB 110/ pDPkexp Exanpl e 4:
Fernmentation of transforned yeast strains on a |aboratory scale Cells of S

cerevi si a ar, /Q%g erevi si ae AB
110/ pDPkeg?peA?rcéo E%ﬂmm?ﬁd%éndﬁ o%‘ﬂ;eéléﬁs‘?tc eﬁlr%ee%(%%nbose @8% %H&BO%Yggst

Ni t rogen BaaPlGy Immwvmqhdsﬁplg%rcwee*@reﬁs gwwzea@w@ma MEBESNEALEN & fhe The
cul ture nEfbséihdss a&tﬂ@nh&eﬁ‘m@@bm ét’fbuﬁﬁ‘bl@ﬁbmmcprgléd}y&le@@rid @l&a@o&sdﬁhldﬁl ent
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precul t ur 8§ Y5¥Q QFBY/\PqudFr 1°§te“ SHdnad Ci]'uoﬁ Wym%@%?‘ﬁ é{ﬂ ture
nmedi um i sdevoitheSBdF of ysdP-fetutedvgaisity Nuth agbatdshs orwkample Bxehdyidhitscdi ar g/ 1

o1 1. ph + Sau bptEl ol B8 ool docobl R USRS el iU YR 0g v
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t d d
el yzed ishe:b iy SRTEPhe by SR FHRBIER EURESmRES ORI 200, o1
~n~i opr ot lkw@as ra@hgnantmelanpmalﬁoevez cglhia\lds';Laﬁéll&, Si-4@ sirputransfeimg ddsdnescel | ul ar
ySCF acti ik b?%fﬁc}’a!ﬁtcl}@ﬂi ﬁqsﬁ'kégyc;@g% & cfﬁﬁ{eé‘e/haghﬁgco%%?l(éﬁbf&%%e variants

t ransf or ITBI’I'[ PI‘OVI n at a | e secret arlant Is expressed in

conpar i soferest. (Jhinese Auasier prant coAls and oty G Saeghargmmyceg east
vect or a%rdd’@aéir@@ﬁé‘f@;&éﬂiﬁthéﬁos’knh@dbﬁﬁ%%ﬁm V\/m ch expresses the entire yscF
protein. Exanple 5. | mmunol oQ cal demonstration of a truncated sol ubl e yscF
protein in the culture nedium of S.cerevisiae A3110/ pDPkexp transformants
Strai ns S/exoreYorsisadn phsiddl pRRkiexp and AB 1 | O pDP34 are grown as
described in exanple 4. The culture broths are separated in cells and

cul ture supernatants by centrifugation. The culture supernatants are
concent r gt Ples Hyeaers hacwn svawgﬁofor thetexpees§ipmidoE i)fusion praeiafenhia asrE.gi nal

vol une. [iofifsehBitre Bé@?é&”éﬁa(?és &f&%x%g&edehmmg of Hﬁ%@%@msa%ew Br ﬁﬁ%ﬁﬁd with
1,4-dithio-DL-threitol arated on a 8% pol yacr%d) de gel under

denat uri ﬁﬁc%%@fﬁﬁ%ﬁéd cafel Frditsederiyatiyes, OF exanple PMBadPShl H CE&Fad e

brilliantpBR320. SitdblOvdcests @bit@in dvrﬁma@eéﬂhub@aﬁdﬁh{a&mr seMésifEreatigs) . The
net hods descri et al 1989

Mol ecul arpoalglﬁ%egsemfﬁlané‘H&f&BHwancP%%?‘Wéoqfﬁ?rﬂﬁ)‘?s Eﬁ‘g;g?‘ﬁ%rv B ess,

Yor K. expression plasmids by means of a phenotype feature. Suitable marker genes impart to the

microorganism, for example, resistance to heavy metals, antibiotics such as ampicillin or
tetracyclin, and the like.

Several expression control sequences Pr can be used for regulating the expression cassette
in E. coli. Especially promoters of strongly expressed genes are used. Suitable promoters
are the lac, tac, trp and lpp promoters, furthermore the phage AN or the phage ApL
promoter, and others. In the present invention, the preferred promoter for use in E. coli is
the APL, trp and the lac promoter.

Vectors suitable for replication and expression in S. cerevisiae contain a yeast-replication
origin and a selective genetic marker for yeast. Hybrid vectors that contain a yeast
replication origin, for example the chromosomal autonomously replicating segment
(ARS), are retained extrachromosomally within the yeast cell after transformation and are
replicated autonomously du\ring mitosis. Also, hybrid vectors that contain sequences



The nitrocellulose filter is incubated at 37C for 2h in 10 nM NaH2PO, ~, 150
nmv NaCl, 1% BSA, pH7.2 followed by a second incubation under the sane
conditions in the same solution which now contains additional pol ycI onal
anti bodies raised in rabbits against a | acZ-yscF fusion. (Producti c?n(j@;h
purification of antibodies is described in Sanbrock et al., 1989, Mol ecupér
Cloning, 2d edition, Cold Spring Harhor. Laboratory Press, New York.) The
filter is washed three times for 30 minutes at 37Cin 10 nM ~' aH2P0~, 150
mMM NaCl, 1 %Triton X-100, 0.1 % BSA, pH 7.2. These washings are foll owed
by a hybmiod’iomtohmm thegedst ap phistriid Bd&A oatmit carakibiARS giidsa sdquandend aphosphat ase
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the speciif arCaLbdoﬂdk/l ig ye&s WiRahtyfor BLAle itlienUBRA Y, hEUR| BIIS3 br te TR tge A
conposed of Tris-HC1 pH8.8, 100 mM NaCl, 2nM MyCl 2, 10 ng/ 100 m

5- Brom 4- Chl ori ndol yl - Phosphat (BCI P) and 100 ng/ 100nL
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expresse cerevil sl ae a an |1 ntrac S1 on ro ern—tvnposed of
mat ur e | GALY1G eaPHOS 98¢ | a8d diso pg@qgen&:evelfve@ Heeleccziwe\fpem@pe\e thedCalk

precur sopg thEleap Hﬁtl@ﬁm@@hﬁh&té’&?@AwErJnQitéIONrﬂﬁnﬁbfeLtﬁé BLfBctoNpkoRrdt@Gnar

| eader) - }ﬁ'cﬁ e am no aci s Arg is the Gtermnal end of
the 89 a @E@F’@%M%E?é@“@&éﬁ&&e&% &rjan, J. and Herskowitz, 1.

1 982) Cell 30, 933-943] and a substrate for the yscF endoprot ease. T he
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cont ai ni o cerevisi ae
A8 110/ po B Bl e o e AR REPE HPElcR G SRRl Mg‘fkcezs%d to the
mat ure | Grose p@@bmahow armfwogoedt\mmm@llwm nredisCleavaseibaipier b sianshy

condi ti RS dEXRMRE Fudion haHEid 89d 9dquandeybrid gene containing the GAPFL
pronoter and the KEXL structural gene.” As disclosed in European Patent
Application No. 341,215 the full-length KEX 1 Gene is isolated fromtotal

genonic 'Bfecmhamqyma cofheNh SiragcBNoroRraindtidn kipnds mdb pteféraelgrmmg' Thi s

f ragnent cl oned othe uni que H.ndll Il site h S smd
oo taBisRAschet DER cbasflsg st SpebicRahrplar B MBERLTARR T, o 1 o
al . (ed.propdvigrelsifar r@sagpiimsteiminysas.tSuitAbler3e dlaleng sequBnegsast, dor 16.

Munsgaar p med with the resulting
pl asm d ‘%&B&% %%?g% oen P%tgﬁ'@ (%r C&P()Ilimla?o(#rﬁ&gflrl‘%:an is designated E. coli
HB 101/ KEX 1. | n order to obtain hijh | evel expression of a secreted

sol ubl e yQidp e, %@Wm@xhﬁ% %h%l% n encoded by KEX 1), the very weak KEX

1- pronoter present t I ndl11 fragnment is exchanged for the strong
constitutive pronoter elenent (GAPFL) of the yeast

ol ycer alvieytélfc3- rg;hasmbﬁh@d e dIRda RAsem RN AR 8 frel fre e ReRABrdvade@ntith
Application No. 225,633). Since the GAPFL pronoter is contained on a 478 by
Sal | - EcoRI fragnent, first an EcoRI-site in the KEX1 coding region is
elimnated by in vitro nuta~enesis, followed by introduction of a new EcoRl
site directly 5 to the KEX1L ATG start-codon to allow proper fusion of the
GAPFL pronoter to the KEX1 coding rebion. In detail, the 3.1 kb H ndlII
fragment conta| ni ng KEX 1 |s subcloned into the H| ndI II S|te of the
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5' - CCTI T' TAGGGTCAATTCAGACGGT -3' Site-directed in vitro nuta~enesis is
carried out as described (Bi o-Rad Miuta-Gene ML3 kit, Bio-Rad, ﬁzzcdvggﬁ@) Ca.
USA). First, KS+/KEX 1 is transfected into E. coli CJ 236 to inddr te
uracil (Miuta-Gene kit) supra). Single-stranded DNA fromtransfected E. coli
CJ) 236 is isolated using M3 hel per phage (Stratagene, supra). 200 pnol es
of the oligonucleotide priner are phquhoryl ated in a total volune of 30
p.l containing 3 p.I I MTris-HO pH3.0, 0.3 ul 1 MMd 2, 0.7S p,I 0.2 M
DIT, 0.6 p,| 20 mM ATP. 4.5 units T4 pol ynucl eoti de ki nase are added and
the mixt %@A'ffbwbﬂl%_ , ﬁ@ﬁ%ﬁﬁhﬂ}d} zm@va& 6§&§ﬁfcommu1m§

phosphoryl at ed ol i gondcl’edt i en anneal e to the tenplate under
the fol | 69FNRYIEDARAViRREPIIEDMA Yiges B Vof PAPPXRYLIUS EIR FHIHI ABKINOTTBPYSES] fr om

KS+/ KEX fuhe ciiaiebabefuiNNangy amﬁalvfregﬁsaapémyl ated priner in a total
vol ume of 10 ~tl anneallng buffer (20 MM Tris-HA pH 7.4, 2 mvi Md 2, 50

nmMvi NaCl ). The m xture is heated in a water bath to 80C and then allowed to
cool sl omkyressivn torarddisefient3rArevtatiiie shisablefoeeelin mamnralion cells inclode,- 24 The

conpl enment . strand. i hen fornie n the f 10 pl
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| eavi n; the nutgenlze @i{ tran tore Ilcate( Rad supra)
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with the correct dlsruptlon of the internal EcoRl site is desi gnat ed as

KS+/ KEX1(-EcCORlI). A new EcoRl site is now introduced into KS+/ KEX 1
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Inc., La Jolla, CA) USA). To obtain the GAPFL pronoter fragnment plasm d

pJDBZO?/ GAPFL- HI R (Eur opean Patent Application No 225,633) is digested with
Sal | andPiEfooddlyahelhybvéd detBors Yorf magnmliin ¢edlslcahmih the Bhgnttangdaedmegipn of edur e as

d ib t
fr agnentt 2 GraNEE sl ort g el foll b pcrddhon biiMorRab B RAR L OTE O
KEX1 st rify @)aﬂucbéﬁ@fa@i@ﬁ@% thd | feaking regipn Df—&ﬁcﬁ -glpbiggeng.ohdtantaget i copy
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lack such transcription and processing signals.

Preferably, such vectors contain an origin of replication and an antibiotic resistance gene
for propagation in E.coli. A mammalian origin of replication may be provided either by
including in the construction of the vector a eukaryotic origin, such as derived from SV40
or from another viral source, or may be provided by the host cell chromosome upon
integration of the vector into the host cell chromosome.

The DNA sequences Dp and D coding for the biologically active protein and the poly-
peptide tag are known or, if not, can be deduced from known amino acid sequences and



KEX 1 encodes a menbrane-bound carboxypeptidase - ysca - which is |og ? ﬁ
within the secretory machinery) nost probably in the Cobi-apparatus. The 02
ysca protein consists of an am no-term nal catalytic domain, followed by an
Asp-A u rich acidic region, a transnmenbrane domain and a C—terninal tail

To allow for secretion into the mediumvia the default pathway, truncation

at the Gtermnus is the nethod of ciwpice. A convenient unique Xhol site is

| ocat ed shortly upstream of the transnenbrane donain of the encoded protein
at the end of the acidic region. KS+/ KEX1 (EcoRl new) is digested with

EcoRl angkozmaald sgnmeh&ﬂlylapﬁlm ﬁéﬁ@ﬂ?ﬁﬁo»@@ﬁé@b mDN)es@uteﬁémDpabdxuo for

t t d dth
PRk B ﬁ‘P_Eﬁ?%Wg;f%‘PlyfarSé(ﬁ%H‘f F@awﬁeceﬁonhﬁ@mwaﬁﬁot,a? ed into

t he uni qbtslcSamhoacfrde a9§pepiPeddbovhend Bpud paratis yptiesioalty ising edreengshat o as
pDP34/ GAPIr:1 JﬂE g The ORF encodi ng sol uble ysca* wth KEX 1-derived
sequence@' laé'%ﬁ ¥€d in the sequence listind under SEQ ID No. 2. Exanple
9: Transformation of S. cerevisiae strain Tr 1176 a. Crossing of S.

cerevi si %]Ta& r 8 Y B n nal ysi s
of the eggpéeg%(ﬂc{% a- e?)t% agéedgcrh@fcgar‘\n\[/ﬁegg%a{%@ﬁ (& é(gjlﬁﬁsq;gégdp?ggf pga%b%@ca

( KEX1 nale jatei Ve geyher ieors. umetﬁevpt@ﬁa@dm amg staringswitkpm AJET pthe Rex| )
ade2, t dd)and%ﬁxﬁﬂatirﬁ Wi @'trﬁﬁs(iatidrps%ﬁ RenMeral, FROP, Té(\}(sz%ﬂﬁe @eé}IdeThe

Ber kel ey) USA is crdssed into S. cerevisiae strain

prbl - 1) GR9EE S£Queses SEDpsPr)a adS-(Rirdny Dpaci PRarally Imifedéth}EVWf "D H
(1985) EMBEsdion4onttdlZequehédPr.VWOI f, D.H and Ehmann, C (1981) J. Bacteriol.
147, 418 .~26] carrying the wild-type KEX 1 allele. D ploid heterozygous
cells of the genotype ~exl/KEX1 are isolated fromthis cross. The tetrads
whi ch deTlhevexptassion tvbetorbi qetoridthgaelthsinaestici s prepatdayane tbdgkitowmsinahelar d

genetic t I hor C. d Len, e K Genetics 45,
1085 - ff‘i%"q’%g ey B o Benin 8" @gg%&?@ﬁé’iyr}%&#g‘eg&%“o“ eds.) Col d
Spri ng Hassste (prapaedpmviqusiy) ¥s juch: orhike ¢amnponepsrof sheodxpeessiontcassetiel are t est ed
FOr ot el @R\ U SERRGhSndr L6 Bltne TRAHIINANGHE Shmpolalfcet

wild-t 1oni es, heronone- supefsensitive tester
grain seX@éerseonyﬁ%&@rsra@me@éhroslghcgmm@égstmcnmelﬂs aniifgebyﬁee@ns oftan 1, cyh2,
rme) is syaediic likkef MEHcQ0Rd/02Py[biARNd Reltiorand Orte) C. K (1 1982) Nol.
Cell. Biol. 2, 11 - 20; Chan, RK and Ofte, C K (1982) Ml. Cell. Biol.

2, 21 - 29]. As expected fromtralts coded for by single nuclear genes)
from alTrhedformeksl Rl ysed, two spores of each tetrad secrete the a-factor,

wh he, t h t, 3¢t .oni f

the. o ettt et Dpfhe HRREEia T Bs e eps Seb ot e vitin BB gfhns ana

t hus pr ogotoe cempasige ahexpessiaundsetthensialnings DN A sequehescatling fabldusion pr ocess

the a- fz;%tg{n d%e%osem GREBE ﬁﬁ]ﬁf@{e @?&eﬂ eddfselrf heﬁgg)' éagh@aﬁe%@rofa
rom one recur sor ®col oni es

i nh| blt bitlegigrlbiativepratpia Lbe@rtem@fﬂrzanmtaedaofwé@@ wivisad taplinksius produce a

smal | hfb'o p@FMth%&h!@@terﬁld&@ﬁrﬁB@d’s@bﬁd R, Mn@ﬂh'@hsé @f ﬂhﬁﬂﬂ'&e one
mat ure a- ores, of several

| e from one_precursor S
To] ot Succe R arthil Semtenls. fRb e ¢ R HE TRar Do A Cii e RBRO Rk one by 1 he
above dessiduebeflsgithdinkergréyrepddyseqaemcelll belhg Yadieamnbd dodds sereridffran &gsi vity

andt estin T e 12 & 88 5E8 s bikE G e TP PG Rl DR BASPE °Be
subst r aipeoteis sdgmeriDed ovesing of U a@olypeptideiag joiledo the DBRmEEBSiret t . 221,
2, 128 eihaRh mmg»lé SicedsNRlprafel dlohitnRlea AL ARIVRERE b HARE: ﬁﬁfﬁe@hae | acki ng

nmut ant I ndj ates t fa ene of this

enzyrre saaviescq kg I§§elinh‘a%1 featr e epprast asaealbasyiBe &-tesminabipesmltimgteiapéd i n

car boxy yligh 4tk AalinPARE BIRIUBYoLai BLiAIRE b QI ePrideQeddetck 'Lcﬁézh@Has?cf araf i rmed

kexl mutants on ‘ﬁ& glnlJronal def i gl en é lfrOt egses ~scY and yscS S

cer evi sPa8S RISFEHIP TS 4 LiTE1ag alfi RA§1CAEY AP @C d’ tSPi’é1 £f ci ency of

ot her ppolypest &R se@manceermﬂg jpEeB, to said bitolygienlyl abaise pyRei, &th method for

car boxy- Aoo[% E‘?O% ty‘f' and additional growh factor requirenents. Cell
ant's

mat eri af which are prepared fromstationary phase in YPD
(Difco) nmediumis suspended in the 200 ul20 MM Tris-HCI buffer) pH 7.2 in

Eppendo i I [ i j e pto
bop. i FNBES B SR s R0 ATk AT e R Thr e For
1 mnonavortex mxer with intermttent cooling on ice. Centrifugation
for 5 mn allows recovery of the supernatant crude extracts. These extracts
are dialysed against 0.1 Mimdazole-HCO buffer pH5.2 with 0.1 M zZnC 2 in
order to activate proteases and to renove free am no acids fromthe
extracts. 0 7 0C 12002 - 27 Prot e| nase yscB act|V|t| es are neasured

o, o Fr U b




( 1976) J. Biol. Chem 251, 3367; E. Cabib et al. ( 1973) Bi ochem Biophys.
Res. Commun. 50, 186: T. Saheki et al. (1974) Eur. J. Biochem 42,062011]% fl/]OZ
After the protein concentration neasurenents) an aliquot of each sanple is
filled wwth 0.1 M sodi um phosphate (NaPi) buffer pH 7.0 up to 100 pl to
adjust the required equal protein anmounts. To the protein solution) a
suspensi on of SO0 ul Azocoll (240 ngian 10 M 0.1 M NaPi buffer, pH 7.0) is
added. These mi xtures are incubated at 30C for one hour with agitation.
After the addition of 500 ftl 10 lo tri-chloroacetic acid which stops the
react i ondbdvheTind xethodSomuhe pespatatioh bg etdndfowndd escedld @ otripeisessons fitrindy spectr a
of the s ta 520 nm AL, sured. The activities of

car boxypH(gst?cggsseﬂélgjceftngﬁe§%r8§1 rE?r%)gasured usi ng the chronogeni c substrate
Cbz-An-Leu [cf. D.H WIf et al. (1978) FEBS Lett. 91, 59; D.H Wlf et

al . (19749 Uﬁﬁ?ornﬁtxoﬁ'o‘??ﬁéeé’ﬂk\%é'%u?ﬁéﬁ)cells-r %céﬂn%l)’sﬁﬁ@f)gﬁfert}?dﬁrsin f8 i g' ded

into three ortions and em pnen ony | uor
(PMBF)  alrt. Wﬁwp@o%éﬁﬂﬁf@ﬁﬂ@mfmfﬁa&ﬁw%‘rmE l‘ht’ecém’ﬁlmféfl becasremplitgtli on of

5 nmMis ﬁ:@@ﬁﬁ’nﬂbthéﬁ?e'ﬁhdd&s&ﬂ{\&dﬂfﬂtlﬁﬁérﬁe@@'{wéthﬁ? A&lestil vshyzs Nanel y PVSF
inhibits, ¢ rbogépi_gbsl dase yscY actjvity and EDTA inhibits that™ of

car boxy pEpt snetppd CaR b divided jRtb IR #EPY t ors are each i ncubated at
25C for one hour to conplete the inhibition. After the determ nation of the

protein cent r at uot s nhi bitor and one aliquot w thout
Ui bi t or) SETRVRl ttﬁ%&e%fceég%ﬁ]géms\é%g?% filled with 0.1 M NaPi buffer pH
7.4 up t@)ﬂ@ea}tménuoftm tieke d'Oyerastoelly éspeeroplastp) witkithe expoesstos.vedior trhthse

protein +ytions are added. 07 0C 2002 -
28 500 etl”ltéés Fr@(ﬂgglhlypewfplgmhﬁ%da%?jdq{))é(| dase 0.24 ng/m horseradi sh

per oxi da éR@ mrfﬁ@'ﬂrﬁf tie ceil wall MCsetectian ©f !IbeMaNéfiDil’mb@WIéﬂrm aellic layesof ul t est
sol utiongdyl o-dianisidin 2 m/m in water 500 ul test solution I'll 20 mM
Cbz-dy-Leu in 0.2 M potassi um phosphate buffer, pH 7.4 The mi xtures are

i ncubated at 28C for one hour and after the addition of 100 p.| 20 lo

Triton ﬁﬂéﬁﬁtrb@hc@ffoﬁlfbf H@ﬁre!iﬁé’fﬁéc‘i’cb“rs 1dt@ﬁ1aﬂﬂ§zﬂfaﬂ%@ﬁ§§s dine 49 TranRsfecich iRRS U ed.
For the rgur pose_ of the subsequent, transf orggtl on, airgqug;lno aci.d auxotrophic

mar ker fIIPSEERIE4 lFFéP‘?rsCngPSPE ﬁnat dieghylamipogthyldexteaay, SHIAFHSmal pl at es
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Di srupt i 6HS 83N BendongRISH ABesfdetian B*@@R%M %IS@aP% wyalsntly %eaé@éﬂmeélq n

Eur Epeaﬂ:x s S04 vé‘él@ff ocatde@8s Neep a.%fl%@eriltﬁ? . Therseletén fiﬁﬂ(etr@ﬁlcfugbh@msfbﬂu@l@net Ic
MArKers: onfer ré31sp tance té aﬁublotxcs o%%%nes wh1cl)1(cor%1plemem) a oeen%tzlc 1E816h°0f the host cell

(supra).

The transformation of the bacterial host strains with the expression vectors according to
the invention is carried out, for example, in the manner described in the literature for B.
subtilis [Anagnostopoulos et al., J. Bacteriol. 81, 741 (1961)] and E. coli [M. Mandel

et al., J. Mol. Biol. 53, 159 (1970)]. The isolation of the transformed host cells is effected
advantageously from a selective nutrient medium to which there has been added, for
example, the biocide against which the marker gene contained in the expression plasmid
imparts resistance. If, for example, the hybrid vectors contain the ampR gene, ampicillin is
accordingly added to the nutrient medium. Cells that do not contain the hybrid vector are
destroyed in such a medium.



S. cerevisiae Tr 1176 is transformed with plasm ds pDP34/ GAPFL- KEX 1 and

pDP34/ GAPFL- KEX 1 * using the transformati on protocol described by D%Eﬁniéb;
(supra). Transformed yeast cells are selected on yeast n ninal med! & S
suppl emented with | euci ne and adeni ne and deficient in uracil. Single

transforned yeast colonies are isolated and referred to as: 0O 7 ocT zooz
_29_ Saccharonyces cerevisiae Tr 11763 pDP34/ GAPFL- KEXI and Sacchar omyces
cerevisiae Tr 1176/ pDP34/ GAPFL- KEX1* Exanpl e 10: Biol ogical activity of

sol uble ysc Cells of Saccharomyces cerevisiae Tr 1176/ pDP34/ GAPFL- KEX 1 and
Saccharonyces cerevisiae Tr 1176/ pDP34/ GAPFL- KEX1* are gown in m ni nmal

medi um ceResaen of widskSthetanst ceNst rogen Base w o amno acids 8.4 ~/1
glucose 20.0 ~TT L-asparaQ@ ne 10.0 d/1 adenine 0.1 g/1 for 48 h at 30C and

180 r.p.m The cells are separated fromthe nedium by centrifugation, cells

are res Uiﬂiendedu(bmccﬂwSm%fMQrm@Ma inegioe dod e pysducaed biva fusidayprbelro- f or mat i on
on a | awn super sitive a-c

st OE net U BB Rsuceessivénr 'r|1$ épgchrﬁ{s F\é lg'o alntd aa%&t e CK
(1982) Mbi" &\PF of" FMYBEG) IS A O 198 { RSO COPPANE ¥ Shows only a
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culturing under appropriate nutrient conditions a transformed host cells containing an

expression vector comprising a DNA sequence coding for said fusion protein and isolating
said fusion protein.

The transformed host cells are cultured by methods known in the art in a liquid medium
containing assimilable sources of carbon, nitrogen and inorganic salts. Various sources of
carbon can be used for culture of the transformed E. coli and yeast cells according to the
invention. Examples of preferred sources of carbon are assimilable carbohydrates, such as
glucose, maltose, mannitol or lactose, or an acetate, which can be used either by itself or
in suitable mixtures. Examples of suitable sources of nitrogen are amino acids, such as
casaminoacids, peptides and proteins and their degradation products, such as tryptone,
peptone or meat extracts, yeast extracts, malt extract and also ammonium salts, for
example ammonium chloride, sulfate or nitrate, which can be used either by themselves or
in suitable mixtures. Inorganic salts which can also be used are, for example, sulfates,
chlorides, phosphates and carbonates of sodium, potassium, magnesium and calcium.The
medium furthermore contains, for example, growth-promoting substances, such as trace
elements, for example iron, zinc, manganese and the like, and preferably substances which
exert a selection pressure and prevent the growth of cells which have lost the expression
plasmid. Thus, for example, if a yeast strain which is auxotrophic in, for example, an
essential amino acid, is used as the host microorganism, the plasmid preferably contains a



Eranple 1 |: Purification of ysc* 5 m of the ion exchanger Fracto~el TSK
DEAE 650 (Nlerck AG Darnstadt, FRG are packed into a colum and (7 0CT 200
equilibrated with 50 nM sodi um phosphate buffer, pH 7.0. 80 m of culture
broth of Saccharomnyces cerevisiae Tr 1176/pDP34/ GAPFL- KEX1 * (supra) are
adjusted to pH 7.0 and | oaded onto the col um overni ght. ysc* under those
conditions binds to the colum. Boundéproteins are then eluted with a
conbined pH salt Qradient (40 mM 50 nM sodi um phoshate buffer pH 7.0 and 40
m 50 nmM sodi um phosphate buffer pH 4.0 + 1 M NaCl). At about 0.2 M NaCl
ysc* el ut@swndmﬁmﬁne&ﬂzymepﬂn@ <Eam;mmmthtmmoapqirafc@rﬁulmt@owlfﬁre Xeabight of
about 66 kDa, conpared with

por ci ne pancre S car%]f)ﬁdapﬂg{lﬁggégg&ggﬂgo P} h Slérlaa%\l}t)aI nn ('g?m Mannhei m FRG
ysc* at the same protein concentration has the equi val ent activity on the

subst rat ecl%%mm eh¥Red by 8@&&%& @h@h%&dm%' fnqﬂtdleyzuh'n@%mc@@kbmlwﬂsa@uw 4.0.
Exanpl e 12: Cofistruct] on reconbi nant fusion de exg’[cgsm ng hirudin

and hunarfSAUPRETRYR. RsYalvg elahesediuym pad ﬁf}ém@iﬁa%@b‘tlmﬁélq osHheP atdd whi ch
al | ows f qfiaxghfi i@ 6OME FENGH ﬁmlmmﬁe hivErthints @pQiret. nfu@cme gedst butih s

ysear IRRROROLE FeE Ry BRCrOPO R T o sesaleligy (T ol s oF

and s?)I ubﬂt e :@mp:ﬁﬁtufmfgib@)n 20 zd)éCaprleferatﬁlﬁade dBDS%)%ﬂZ/pGQ??m ol Ro(Supr a,
Exa e 7).d i geste Lt [ a t.he 7
subcl onedritrgldipoicaty B et 2RCP ol Snfh e RubRE B e

C-t er mi nglrotging of t’r@-xpvemusbnsam reathdddrfmnmhamc&lbmmonownamsertislsmjwlnmn

di vi d i Pat ent
appi | cat LOREKBAOREE ERERT AT ARSAE HRAE Bbndl Wb Rrified o DEPS" The "
sequence aé@wwummopmééwb%wewdé@rtwm%ef% Theselleare GrsTrofithebaticded e f or
in vit roa%ﬁﬁgﬁﬁpdﬂgelosa%ﬁ&'oﬁaﬁi@r bﬂ‘iib"@ ca&,@lﬁ%m@seo} fréd- negmunﬁl@ pr9fhttD No. 3

as confir ence anal ysi s Pst | i s excised
SRR A S L RIS HC I M R e
Transf or rélmttai %fd&&ﬁﬁ?h@&lfs@hrﬂﬁ@ﬁﬁfgh?ml ggr}_c&tm the hpl{nd veetor MEeA indndingne
correct asmid is referre to as +

poe207) ExpRiRefiy mapket Fhiss fosa R Pie, SATOIGHG ety T ERE PoRetS ar ge
vect or  hybrid gedtozinodeBthe coagipending solikiv edresRtaasergehepI DB207/ GAPFL-HIR i s
digested with BanH and Hindlll to obtain the 350 by PHOS term nator
fragment. Finally) pJDB207 vector fragment, term nator fragment and t he
Sal | -Bawwherwragﬁél density lhgs- reaaird 2 syfficient velugrcaltpripgisdatermpiad end Hee ligation

}#234/'6 el(d ﬁtﬂiti&%gldiatﬁa_ EitBa%x kibn b&s"s’eth@%% ﬁ%@@@bﬁhg@é @c%ﬁf&%ﬁf%cﬁ@s@hr ain
1S ran -

accor di n§HEREGNA CEste P%@Pﬁ?e\%"ﬂ“ﬂ@& ergélérmcgnta"q,xgn L%A Eqdélﬁ“éﬁe%?ﬂ@g

m ni mal e tecellavaihdeh roeIpecwﬁdddnmkleﬂeshnﬁedxamgﬂdexséd fonsbmimmeds yeast cel s

are isolated and ferred cerevi SI 6 07/ GAPF HI R- CALC.
For the DxirelSr ohmiaSicelSor Badtts el B4 e B P ERLAR e il

HT246/ pJ PRAQVTHhEAPI, ebpaRiallilifCthespeciplasmiaspack. ds thti Iattd:mm:lthe lﬁlrﬁlsreq)pfeathePat ent
Appl I cat ke%'avé}lg of%n”e%l%n(p%?ﬁg!oﬂm}g r§ Eﬁ&?ﬁ the ﬁ?& t}@%‘éu?@@?&f The
cultivation s y centrifugation and
t he cul tmléwgupselﬁﬁsatemved@meazmﬁg cilg@tlﬂmwhrglpﬁ%tdém (fupk®dPrf or furt her

processi AGernktivesy, thd €91 WAPR BRLMY bf@éﬁtﬁhﬂ'»@ﬂl&ﬁ@mbhlrauélmﬁl 1(‘ealk§[id)150n' In LFS' on
cated sol uble

protein is endo ol yt.i.cal l I| estion
D or by ot e oL DA it Bl it B ot v Enfieal bt oSG o ® Ehgen
pr ecur sobe felamed. qalbcesxﬂmmgmmnteas Brirtoned Fbr\fas“lblaptotedhlbg lRosteintibnd omdaasns a

| ysi ne-ar | ni.ne_exte s _C-t.erm nus ne extension
2% emovaihgy an gt BF Bl he Phe bhE st Bt R mpefitkly WBbRE TLE N et e 11y
Cor r ect etemauamnﬁ plretoepila]i@hmé{laar;gouamrselsmgtammmmmlsglpdtemg@temneplhmsw

reversed e ur i 4y, opean Pat ent
Appl i catijgﬁaﬁoCﬂgﬁ‘gﬁo%aﬁhExforr%%qlg%@8 rg% ogamk%ﬁg 8n%1 nt fusion
prot ei n pxfaredsiheg té&pplrxp@t eftagspiothe ﬁesmn wetenrsm@bwgwlaéxeewrv\kﬁr@lﬁ agidiows t he
expression of a fusion protein according to the formula P-L-T in which Pis
the eglin C polypeptide (Rink H et al.) 1984 Nucl. Acids Res. 12,
6369-6387), L the linker sequence Lys-Arg-Gu-Ala-du-Ala-Trp-Val-Pro and T
a cellul ose binding domain of the Cellulonbnas fim Exg protein encoded in
the Cellulonmonas fim cex gene (Neill GO et al., 1986 Gene 44, 325-330).
In detail, plasmd peECG1 (Neill GO et al., 1986 Gene 44, 325-330) is cut
to conpletion with Smal and Stul. The 433 by fragnent encodi ng the
cel l ul ose bi ndi ng domai n of the



Q7 0 CT 2002 -32 cellulomonas cex gene is isolated. Plasmd pl 8kexp
(exanple 1) is cut with Asp718 and the sticky ends are filled in using

Kl enow pol ynerase resulting in blunt ends. The linearised plasmd 0% 0CT 2002
ligated with the 433 by Smal-Stul cex fragment and transforned into E. coli
HB 101. The clones are checked for the orientation of the 433 by cex
fragnent. One clone with the orientat.ijgn that couples the reading franme of
the KEX2 gene to the reading frane of the cex gene is referred to as p

| 8kexpcex. Plasmd pud9 is cut with SaLl and BanH and the 276 by

Sal | - BarHlor basig amirio afidg)BRa2&xdsidnndeomedgraphe, HBEQdr revgreel phasd HPROC | 9pBR

oSt o BR300 SO SO b igaoseentl AR PRI FE0,
and t he fcpIrtI-mehgi priodueiris pehig¢ved efor esaraple ANTMEABGEA SIGOATEOAGA ZTENyY 3for
3" - GTACGT oR44d] g%yAﬁﬁ-ﬁT?cﬁronﬁtodrﬂp@Jﬁg)eﬁ %54&%@5%&5@9%&&' e1s

reconstltut ed adj ace r oIt e resul ng pfasmd is
referred tCBrOfAtR3rRph yw@eﬁmwogwfmd (Dleaﬁk“SGIlUbéQ mgrix byl mghofg kpowmi 48 Res.
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Plasmid pKS301b is digested to completion with Sphl, Pvull and Scal. The 2.37 kb
SphI-Pvull fragment containing KEX2 sequences from -502 to +1843 and a part of the
pUCILY polylinker is isolated. Plasmid pUCI18 [Boehringer Mannheim, FRG] is cut to
completion with SphI and Smal. The 2660 bp SphI-Smal pUC18 fragment is ligated to
the 2.37 kb Sphl-Pvull KEX2 fragment by Sphl/SphI and Pvull/Smal ligation. The
Pvull/Smal ligation results in the fusion of the KEX2 ORF coding for 614 amino acids to
an ORF in the pUC18 sequences which codes for 7 additional C-terminal amino acids
(-G-V-P-5-S-N-S) and is followed by a stop codon (TAA). An aliquot of the ligation
mixture is transformed into E.coli IM101. Plasmid DNA is isolated from ampicillin
resistant E.coli transformants and analyzed by digestion with Sphl and EcoRI as well as
with HindIIl. One clone with the expected restriction pattern is referred to as p18kexp.
In the sequence listing under SEQ ID No, 1 the ORF encoding soluble yscF with
KEX2-derived DNA is shown.

Plasmid p18kexp is cut to completion with Pvull, Sall and Scal. The 2552 bp Sall-Pvull



GCC TTT TCA ACA TCC GCT CTT GTA TCA TCA CAA CAA ATT 78 Al a Phel BOCT N0 Ser
Ala Leu Val Ser Ser Gn Gln Ile 15 20 25 CCA TTG AAG GAC CAT ACG TCA CGA

CAG TAT TTT GCT GTA 117 Pro Leu Lys Asp His Thr Ser Arg G n Tyr Phe Al a Val
30 35 GAA AGC AAT GP. A ACA TTA TCC CCC TTG GAG GAA ATG CAT 156 @ u Ser Asn
Gu Thr Leu Ser Arg Leu Gu Gu Met H's 40 45 50 CCA AAT TGG AAA TAT GAA

CAT GAT GIT CGA GGG CTA CCA 195 Pro_fgn Trp Lys Tyr GQu H's Asp Val Arg Gy
Leu Pro 55 60 65 AAC CAT TAT GIT TTT TCA AAA GAG TTG CTA AAA TTG GGC 234
Asn H's Tyr Val Phe Ser Lys GQu Leu Leu Lys Leu Ay 70 75 AAA AGA TCA TCA
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Asp Lys pamHI*-Sall fragmentis ligated to the 2552 bp Sall-Pvull fragment by Sall/Sall and

BamHI*/Pvull ligation (BamHI*: filled-in BamHI). An aliquot of the ligation mixture is

wransformed into transformation competent E.coli IM101 cells. Plasmid DNA is

extracted from ampicillin resistant cells and analyzed by restriction analysis with Sall,

Ncol, Smal, Xbal, EcoRI. One clone with the expected restriction fragments is

referred to as pDPkexp.

Example 2: Assay of endoprotease activity

Cells are cultured as described in Example 3. The culture broth is centrifuged and
separated in cells and culture medium. Endoprotease activity is determined in the
culture medium, on the surface of intact cells and in "permeabilized” cells. The cells are
washed once with one volume 0.2 M HEPES (4-(2-Hydroxyethyl)-piperazine-1-ethane
sulfonic acid, Fluka, Switzerland) pH 7.0 and resuspended in one volume 0.2 M HEPES
pH 7.0 for measurements on intact cells or resuspended in 0.2 M HEPES pH 7.0
containing 0.1% Triton X-100 in order to produce "permeabilized” cells. Endoprotease
activity is measured as follows: 900 pl of assaymix (0.2 M HEPES pH 7.0, 1 mM
CaCl,, 0.5 mM PMSF [for measuring activity of permeabilized cells additional 0.1%
Triton X-100]) is incubated with 50 pl sample at 37°C for 2 minutes and A,gs,y, increase
during this incubation period is spectrophotometrically determined. No change in A5
can be observed during this preincubation without substrate. The reaction is started by
adding the substrate (50 pl of 10 mM benzyloxycarbonyl-L-tyrosyl-L-lysyl-L-
arginine-4-nitroanilide, Bachem, Bubendorf, Switzerland) and the increase in A,ys is taken
for calculation of endoprotease activity. 1U endoprotease activity is defined as 1 umol
4-nitroanilide produced per minute under the described assay conditions. About 90% of
yscF activity is found in the culture medium,

Example 3: Transformation of S.cerevisiae strain AB110

Saccharomyeces cerevisiae strain AB110 (ATCC 20796) is transformed with plasmids
pDP34, pAB226 and pDPkexp using the transformation protocol described by Dohmen
et al. [1989, Curr. Genet. 15, 319-325]. Transformed yeast cells are selected on yeast
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Val 145 150 15S CTT GAT CTG TGG TAC AAT AAT ATT ACA GGC GCA GGG GIC 507
Asp Leu Trp Tyr Asn Asn Ile Thr Gy Ala Ay Val 160 165 GIG GCT GCC ATT
GAT GAT GGC CTT GAC TAC GAA AAT - Val Ala Ala Ile Val Asp Asp Gy Leu
Tyr Gu Asn 170 175 180 GAA GAC TTG AAG GAT AAT TTT TGC CGCT GAA GGI TCT
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Al a Ahethiopgmeldfs m@ly phenylakninPh®) @yl, Ghseovae GDynd/altrypph2B40 mg/l,
tyrosine 15 mg/l, uracil 40 mg/l, valine 60 mg/l). Single transformed yeast clones are
isolated and referred to as:

Saccharomyces cerevisiac AB110/pDP34
Saccharomyces cerevisiae AB110/pAB226

Saccharomyces cerevisiae AB110/pDPkexp

Example 4: Fermentation of transformed yeast strains on a laboratory scale

Cells of S.cerevisiae AB110/pDP34, S. cerevisiae AB110/pAB226 and S. cerevisiage
AB110/pDPkexp are grown in a 10 ml preculture composed of

‘ Difco Yeast Nitrogen Base w/o Amino Acids 6.7 g/1
- glucose 20.0 g/l
HEPES 24.0 g/l.

The culture medium is supplemented with an amino acid/nucleotide mix deficient in
leucine (described in Example 3) and the pH is set to 7.0.

The precultures are grown for 48 h at 30°C and 180 r.p.m..

The main culture medium is composed of:

Difco Yeast Nitrogen Base w/o Amino Acids 6.7 g/
glucose 40.0 g/1
| arginine 8.0 g/l
Difco Casaminoacids 8.5 g/
HEPES 24.0 g/,

pHis setto 7.0.

The main cultures are inoculated with about 1% v/v of the precultures and incubated at
30°C and 180 r.p.m.. At several time points during the fermentation aliquots of the
cultures are taken and analyzed for cell density, pH of the culture broth and
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which harbors only the )yeast vector and the Lransformant ABIlO?pAE?%Zé which

expresses the entire yscF protein.

Tyr

Example 5: Immunological demonstration of a truncated soluble yscF protein in the
culture medium of S.cerevisiae AB110/pDPkexp transformants

Strains S.cerevisiae AB110/pDPkexp and AB110/pDP34 are grown as described in
example 4. The culture broths are separated in cells and culture supernatants by
centrifugation. The culture supernatants are concentrated using Centricon 30000 filters
(Amicon) to 1/5 of the original volume. Different amounts of the concentrated
supernatants are reduced with 1,4-dithio-DL-threitol and separated on a 8%
polyacrylamide gel under denaturing conditions. The proteins are either stained with
Coomassie brilliant blue or blotted onto a nitrocellulose filter (Western blot). The
methods for PAGE and Western blot are described in Sambrook et al., 1989, Molecular
Cloning, 2nd edition, Cold Spring Harbor Laboratory Press, New York.

The nitrocellulose filter is incubated at 37°C for 2h in 10 mM NaH,PO,, 150 mM
NaCl, 1% BSA, pH7.2 followed by a second incubation under the same conditions in
the same solution which now contains additional polyclonal antibodies raised in rabbits
against a lacZ-yscF fusion. (Production and purification of antibodies is described in
Sambrock et al., 1989, Molecular Cloning, 2% edition, Cold Spring Harbor Laboratory
Press, New York.) The filter is washed three times for 30 minutes at 37°C in 10 mM
NaH,PQy,, 150 mM NaCl, 1% Triton X-100, 0.1% BSA, pH 7.2. These washings are
followed by a hybridization reaction with Goat anti-rabbit Ig‘s alkaline phosphatase
(TAGO, Inc., Burlingame, CA), an alkaline phosphatase which is coupled to an
antibody specific for the constant regions of antibodies raised in rabbits. This reaction is
performed in 10 mM NaH,PO,, 150 mM NaCl, 0.01% Tween 20, 0.1% BSA, pH 7.2,
containing the anti-rabbit Ig‘s alkaline phosphatase. The blot is washed three times for
30 minutes in 10 mM NaH,PQ,, 150 mM NaCl, 0.01% Tween 20, 0.1% BSA, pH 7.2.
Visualization of the specific binding occurs by incubation of the blot in a solution
composed of: 0.1 M Tris-HCI pH8.8, 100 mM NaCl, 2mM MgCl,, 10 mg/100 ml
5-Brom-4-Chlorindolyl-Phosphat (BCIP) and 100 mg/100ml Nitroblue-Tetrazolium-
Chloride (NBT). An additional 68 kDa protein is found in the culture supernatants of
S.cerevisise AB110/pDPkexp compared to the culture supernatants of S.cerevisiae



ATT GAT CAC AAA GAT CTA CAT CCT CCT TAT TCC GAA GGT 1053 Ile Asp Hi s Lys
Asp Leu H's Pro Pro Tyr Ser u Gy 340 345 350 TGT TCC GCC GIC AT(H @Ef\@'c
ACG TAT TCT TCA GGT TCA 1092 Cys Ser Ala Val Met Ala Val Thr Tyr Ser rz
Ay Ser 355 360 GGC GAA TAT ATT CAT TCG AGT GAT ATC AAC GGEC AGA TCGC 1131
Gy GQu Tyr I1le Hs Ser Ser Asp I1le Asn Ay Arg Cys 36S 370 375 AGI AAT AGC
CAC GGI' GGA ACG TCT GCG GCT GCT CCA TTA 1170 Ser Asn Ser His Gy Ay Thr
Ser Ala Ala Ala Pro Leu 380 385 390 T¥I" GCC GGT GTT TAC ACT TTG TTA CTA GAA
GCC AAC CCA 1209 Ala Ala Dy Val Tyr Thr Leu Leu Leu Qu Ala Asn Pro 395

400 AAC CAG TAT. TT : Thr
Trp Arg g@ YyPoksE -%)F 6f ko gpteit gt i) g ATipdplss R AR AR ter A can
AAG AAC GETEF@AN@eiBGA GAT TGG 1287 Ser Ala Val Ay Leu Qu Lys Asn Ala Asp
Ay Asp Trp 420 42S AGA GAT AGC GCC ATG GGG AAG AAA TAC TCT CAT CGC TAT
1326 Arg Asp Ser Al a NEt Gly Lys Lys Tyr Ser His Arg Tyr 430 435 440 -39
~C TTT Glxasegle ATID AT p 1. AUATT GAA ATG 1365 fly Phe Ay Lys lle
Asp Ala His Lys Leu IIe Gu Met 448 450 455

IGF1 is expressed in S.cerevisiae as an intracellular fusion protein composed of mature
IGF1 fused to the leader sequence of the S.cerevisiae c-factor precursor. The fusion
protein has the following structure:

N-(o-factor leader)-IGF1-C

The amino acid sequence Tyr-Lys-Arg is the C-terminal end of the 89 amino acid a-factor
leader sequence [Kurjan, J. and Herskowitz, I. 1982, Cell 30, 933-943] and a substrate for
the yscF endoprotease. The fusion protein is cleaved by the truncated soluble yscF
protease which leads to the digestion products N-pre-pro-a-factor-C and mature IGF1.

S.cerevisiae crude extract samples each containing 50 pmol of the o-factor leader IGF1
fusion protein are incubated with culture supernatant samples of S.cerevisiae
AB110/pDPkexp each containing 5 mU soluble yscF endoprotease activity
(calculated from the endoprotease activity assay described in example 2). The reactions
are performed in 10 pl 50 mM Na-phosphate buffer pH 7.5 for different time periods.
Mature IGF1 derived from the in vitro processing procedure is detected by "Western
blot" analysis. This method is described in example 5. Hybridization is performed
using polyclonal antibodies raised in rabbits against mature IGF1. Detection of specific
binding is described in example 5. Western blot analysis shows the processing of
pre-pro-IGF1 with a culture supernatant containing the soluble yscF protease variant
secreted from the S.cerevisiae AB110/pDPkexp transformant. The pre-pro-IGF1
protein is processed to the mature IGF1 protein within 30 to 120 min using the described
assay conditions.

Example 7: Construction of a hybrid gene containing the GAPFL promoter and the KEX1

Structural eene.

As disclosed in European Patent Application No. 341,215 the full-length KEX1 gene is
isolated from total genomic Saccharomyces cerevisiae DNA on a 3.1 kb HindIII fragment.
This fragment is cloned into the unique HindIII site of the yeast plasmid pJDB207 [Beggs,
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In order to obtain high level expression of a secreted soluble form of ysce (the protein
encoded by KEX1), the very weak KEX1-promoter present on the HindIII fragment is
exchanged for the strong constitutive promoter element (GAPFL) of the yeast
glyceraldehyd-3-phosphate dehydrogenase promoter (European Patent Application No.
225,633). Since the GAPFL promoter is contained on a 478 bp Sall-EcoRI fragment, first
an EcoRI-site in the KEX1 coding region is eliminated by in vitro mutagenesis, followed
by introduction of a new EcoRI site directly 5' to the KEX1 ATG start-codon to allow
proper fusion of the GAPFL promoter to the KEX1 coding region.

In detail, the 3.1 kb HindIII fragment containing KEX1 is subcloned into the HindII site
of the M13-derived vector pBluescript KS+ (Stratagene, La Jolla, Ca. USA) to give
KS+/KEX1. To remove the internal EcoRI site located 420 bp upstream of the 5'-HindII
site, the following oligonucleotide is synthesized:

5- CCTTTTAGGGTCAATTCAGACGGT -3'

Site-directed in vitro mutagenesis is carried out as described (Bio-Rad Muta-Gene M13
kit, Bio-Rad, Richmond, Ca. USA). First, KS+/KEX1 is transfected into E. coli CJ 236 to
incorporate uracil (Muta-Gene kit, supra). Single-stranded DNA from transfected E. coli
CJ 236 is isolated using M13 helper phage (Stratagene, supra).

200 pmoles of the oligonucleotide primer are phosphorylated in a total volume of 30 pl
containing 3 ul 1 M Tris-HC1 pH 8.0, 0.3 ul 1 M MgClI2, 0.75 u1 0.2 M DTT, 0.6 pl

20 mM ATP. 4.5 units T4 polynucleotide kinase are added and the mixture incubated at
37°C for 45 min and at 65°C for 10 min.

The phosphorylated oligonucleotide is then annealed to the template DNA under the
following conditions: 0.1 pmoles of uracil containing DNA derived from KS+/KEX1 are
incubated with 2 pmoles of phosphorylated primer in a total volume of 10 pl annealing
buffer (20 mM Tris-HCI1 pH 7.4, 2 mM MgCI2, 50 mM NaCl). The mixture is heated in a
water bath to 80°C and then allowed to cool slowly until ambient temperature is reached.
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finally at 37°C for 90 min. The resulting double-stranded DNA’s are transformed into E.

coli M 101, a strain which efficiently removes the uracil-containing template, leaving the
mutagenized complementary strand to replicate (Bio-Rad, supra). Plasmids are prepared

and analysed for the absence of the EcoRI site. Correct mutagenesis is further confirmed

by sequence analysis. One plasmid with the correct disruption of the internal EcoRI site is

designated as KS+/KEX1(-EcoRI).

A new EcoRI site is now introduced into KS+/KEX1(-EcoRI) using the following
oligonucleotide as primer:

5'- AGATAAAGACCTGAATTCAGATGTTTTACAAT -3'

In vitro mutagenesis is carried out exactly as described supra. Plasmids are checked by
restriction analysis for the presence of the new EcoRI site immediately adjacent to the
start codon and by sequence analysis. One plasmid with the correct new EcoRI site is
designated as KS+/KEX1(EcoRInew).

KS+/KEX1(EcoRInew) is digested with EcoRI and HindIII and the 3.0 kb KEX1
containing fragment separated on a 0.8 % preparative agarose gel and isolated using
Geneclean (Bio 101 Inc., La Jolla, CA, USA).

To obtain the GAPFL promoter fragment plasmid pJDB207/GAPFL-HIR (European
Patent Application No 225,633) is digested with Sall and EcoRI and the 478 bp fragment
isolated using the same procedure as described (Geneclean, supra).

0.2 pmoles of the 478 bp Sall-EcoRI promoter fragment, 0.2 pmoles of the EcoRI-HindIII
fragment containg the full-length KEX1 structural gene and 0.1 pmoles of Sall-HindII cut
yeast multicopy vector pDP34 (cf. European Patent Application No. 340,170) are ligated
and plasmids prepared from transformed E. coli JM 101 cells. One correct plasmid is
referred to as pDP34/GAPFL-KEX .



TCT GCT TTA ATA AGG ATC TCA GTA TCC CTT CCG TCA TCT 78 Ser Ala Leu lle Arg
Ile Ser Val Ser Leu Pro Ser Ser 15 20 . 25 GAG GAG TAC AAA GTGGE?‘E@T ﬁAG
CTG TTG CCA GGG TTA 117 Gu Gu Tyr Lys Val Ala Tyr Qu Leu Leu cp 2)0 Leu
30 35 TCT GAA GIG CCA GAC CCT TCA AAT ATT CCA CAG ATG CAT 156 Ser du Val
Pro Asp Pro Ser Asn Ile Pro G n Met His 40 45 50 GCT GGC CAT ATT CCT TTA
CGT TCC GAA GAT GCG GAT GAA 195 Ala G His Ile Pro Leu Arg Ser Gu Asp Al a
Asp G u 55 60 65 CAG GAT AGC TCT GAC TTG GAG TAC TTT TTT TGG AAG TTT 234
G n Asp Ser Ser Asp Leu Gu Tyr Phe Phe Trp Lys Phe 70 75 ACC AAT AAC GAC

TCT AAT W&s@ﬁ@i&ﬂf@@rﬂéﬁ REX | Hhhe Agsbdhsdisdhsiile %@fa Q60 y Asn Val
Asp Arg 0 Leu - ATA TGG TTA AA GEA CCC

GGT TGC TCT TCC ATG 312 Le Ile Trp Leu Asn Ay Ay Pro Gy Cys Ser Ser Mt
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Trp Il e anamino-terminal catalytic domain, followed by an Asp-Glu rich acidic region, a

rransmembrane domain and a C-terminal tail. To allow for secretion into the medium via

the default pathway, truncation at the C-terminus is the method of choice. A convenient

unique Xhol site is located shortly upstream of the transmembrane domain of the encoded

protein at the end of the acidic region.

KS+/KEX1 (EcoRI new) is digested with EcoRI and Xhol and the 1.7 kb fragment
containing the C-terminally truncated KEX1 gene isolated. This 1.7 kb KEX1 encoding
fragment and the 478 bp Sall/EcoRI GAPFL promoter fragment (Example 7) are then
ligated into the unique Sall site of pDP34. The resulting plasmid is referred to as
pDP34/GAPFL-KEX1*. The ORF encoding soluble yscar* with KEX1-derived sequences
is depicted in the sequence listing under SEQ ID No. 2.

Example 9: Transformation of S. cerevisiae strain Tr 1176

a. Crossing of S. cerevisiae kex] mutant strain 96 with S. cerevisiae strain BYS and
analysis of the spores on a-factor secretory capacity and carboxypeptidase ysco (KEX1

gene) activity

The S. cerevisiae kex1 mutant strain 96 (a, kex1, ade2, thrl), which is obtained from the
veast Genetic Stock Center, Berkeley, USA, is crossed into S. cerevisiae strain
BYS232-31-42 (o, prbl-1, prel-1, cpsi-3, lys2, leu2, his7) [Achstetter, T. and Wolf, D.H.
(1985) EMBOJ. 4, 173 - 177; Wolf, D.H. and Ehmann, C. (1981) J. Bacteriol. 147, 418 -
426] carrying the wild-type KEX1 allele. Diploid heterozygous cells of the genotype
xex1/KEX1 are isolated from this cross. The tetrads which derive from the diploid cells
are dissected according to standard genetic techniques [Hawthome, D.C. and Mortimer,
R.K. (1960) Genetics 45, 1085 - 1110; Methods in Yeast Genetics 1986 (Sherman, F. et
al., eds.) Cold Spring Harbor Laboratory, N.Y.].

The four spores of each tetrad are tested for their ability to secrete ct-factor. To distinguish
~etween KEX1 wild-type and kex1 mutant colonies, the pheromone-supersensitive tester
srain S. cerevisiae RC629 (a, sst-2, ade2-1, ural, his6, metl, canl, cyh2, rme) is used
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growth of the tester strain to a large extent and thus produce a large halo around

themselves, since they are able to process the o-factor precursor completely and produce

four active a-factor molecules from one precursor molecule. In contrast, kex1 mutant

colonies inhibit the growth of the tester strain to a less extent and thus produce a small

halo around themselves, since they are only able to produce one mature ¢-factor molecule

from one precursor molecule.

The spores of several complete tetrads which are identified as defective at the kex1 gene
by the above described pheromone assay, are finally tested for specific activity of
carboxypeptidase ysco. Cells are grown, membranes thereof are prepared and tested for
carboxypeptidase ysco activity using Cbz-Tyr-Lys-Arg as substrate as described [Wagner,
J.C. and Wolf, D.H. (1987) FEBS Lett. 221, 2, 423 - 426]. The fact that activity of
carboxypeptidase ysco is lacking in kex1 mutant cells, indicates that KEX1 is the
structural gene of this enzyme. This implies that carboxypeptidase ysca is indeed involved
in carboxy-terminal processing of c-factor.

b. Classification of confirmed kex1 mutants on additional deficiency of proteases yscB,
yscY and yscS

S. cerevisiae kex1 mutants are classified with regard to the deficiency of other proteases
(proteinase yscB, carboxypeptidase yscY and carboxy-peptidase yscS) and additional
growth factor requirements.

Cell material of kex1 mutants which are prepared from stationary phase in YPD (Difco)
medium is suspended in the 200 pl 20 mM Tris-HCI buffer, pH 7.2 in Eppendorf
microfuge and glass beads (0.4 mm in diameter) are added up to two thirds of the volume.
The suspension is heavily shaken three times for 1 min on a vortex mixer with intermittent
cooling on ice.

Centrifugation for 5 min allows recovery of the supernatant crude extracts. These extracts
are dialysed against 0.1 M imidazole-HCI buffer pH 5.2 with 0.1 mM ZnCl, in order to
activate proteases and to remove free amino acids from the extracts.
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%eXsu\@JneJﬂL an aliquot of each sample is filled with 0.1 M sodium phosphate (NaPi)
buffer pH 7.0 up to 100 pl to adjust the required equal protein amounts. To the protein
solution, a suspension of 500 pul Azocoll (240 mg in 10 ml 0.1 M NaPi buffer, pH 7.0) is
added. These mixtures are incubated at 30°C for one hour with agitation. After the
addition of 500 pl 10 % tri-chloroacetic acid which stops the reaction, the mixtures are
centrifuged two times and the absorption spectra of the supernatants at 520 nm are
measured.

The activities of carboxypeptidase yscY and yscS are measured using the chromogenic
substrate Cbz-Gln-Leu [cf. D.H. Wolf et al. (1978) FEBS Lett. 91, 59; D.H. Wolf et al.
(1977) Eur. J. Biochem. 73, 553]. The dialysed extracts are divided into three portions and
to two of them phenyl-methylsulfonyl fluoride (PMSF) at a final concentration of 1 mM or
EDTA at a final concentration of 5 mM is added to block the two protease activities
selectively. Namely PMSF inhibits carboxypeptidase yscY activity and EDTA inhibits
that of carboxypeptidase yscS. The mixtures with inhibitors are each incubated at 25°C for
one hour to complete the inhibition. After the determination of the protein concentration,
two aliquots with inhibitor and one aliquot without inhibitor as a control of each sample
are filled with 0.1 M NaPi buffer pH 7.4 up to 50 pl in order to receive equal protein
amounts. To these protein solutions the following test solutions are added.
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Ser Leu His Leu Asp Ser Asp Lys Ile Asp H's Trp 355 360 A ~G GAAO?FGCTA@%
AAT AGC GIT GGA ACT AAA TTG TCT AAT 1131 Lys GQu Cys Thr Asn Ser Val Ay
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GGT CTA 1170 Pro Ile Ser Lys Pro Ser Ile H's Leu Leu Pro Gy Leu 380 385
390 CTT GAA AGI GGA ATA GAG ATT GIC TG TTC AAT GGT GAC 1209 Leu du Ser
Gy lle u lle Val Leu Phe Asn Ay Asp 395 400 A ~.~ GAC TTG ATT TGT AAT
AAC AAG GGC GTA TTA GAT ACT 1248 Lys Asp Leu Ile Cys Asn Asn Lys Ay Val
Leu Asp TH00 1408st4dlQtidl s ATA GAC AAT CTA AAA TGG GGT GGA ATA AAG GGA TTT AGC

1287 Il e Asp Asn | ] y Ay lle Ly he Ser 420 425 GAC GAT
GCT GIT TCG TTC IG%‘”%?&%BE% AAA TCG AAGaf%%g/E‘slp Asp Al a Val Ser Phe
Asp Trp |le H s hogserglsh parexida® 435 440  00A0@m@M2002 - 45 r~GT ACA GAC

GAC AGC GAA GAA JaT mABM A TAC GIG AAG 1365 Ser Thr Asp Asp Ser Gu Gu

Phe Ser @y Tyr Va| 44% 450 455
e Ser @y Tyr in%,1k/f/1§1aPiAbuffer, pH 7.4

50 pl test solution II
o-dianisidin 2 mg/ml
in water
500 pl test solution I
20 mM Cbz-Gly-Leu
in 0.2 M potassium phosphate buffer, pH 7.4

The mixtures are incubated at 28°C for one hour and after the addition of 100 pl 20 %
Triton X-100 to stop the reaction, the absorbances at 405 nm are measured.

For the purpose of the subsequent transformation, an amino acid auxotrophic marker for
leucine is scored with the replica-technique on minimal plates supplied with adenine,
threonine, lysine and histidine, and with or without leucine.

By means of the above described assays, mutants are isolated designated S. cerevisiae
BYSkex1, which exhibit a quadruple protease-deficiency (o, prb-1, prc-1, cps-3, kex1)

and an additional requirement for leucine.

c. Production of ura3-deficient yeast strain TR1176

Tr 1176 is a ura3- derivative of strain BYSkex1 described above. Disruption of the URA3
gene in BYSkex1 is carried out as detailed in European Patent Application Nr. 340,170.
Tr 1176 has the following genetic markers: MATq, prb-1, prc-1, cps-1, kex-1, ade2, leu2,
ura3.

S. cerevisiae Tr 1176 is transformed with plasmids pDP34/GAPFL-KEX1 and
pDP34/GAPFL-KEX1* using the transformation protocol described by Dohmen (supra).
Transformed yeast cells are selected on yeast minimal media plates supplemented with
leucine and adenine and deficient in uracil. Single transformed yeast colonies are isolated
and referred to as:
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Cells of Saccharomyces cerevisiae Tr 1176/pDP34/GAPFL-KEX1 and Saccharomyces
cerevisiae Tr 1176/pDP34/GAPFL-KEX1* are grown in minimal medium composed of :

Difco Yeast Nitrogen Base w/o amino acids 8.4 g/l glucose
20.0 g/l L-asparagine
10.0 g/l adenine
0.1g/1

for 48 h at 30°C and 180 r.p.m.

The cells are separated from the medium by centrifugation, cells are resuspended in 0.9 %
NaCl and tested for ysca activity by halo-formation on a lawn of «-factor supersensitive
a-cells (Chan, R.K. and Otte, C.K. (1982) Mol.Cell.Biol.2, 11-20). Strain Tr 1176 without
plasmid shows only a minute halo on the a-cell lawn due to the lack of ysco activity.
Saccharomyces cerevisiae Tr 1176/pDP34/GAPFL-KEX1 and Saccharomyces cerevisiae
Tr 1176/pDP34/GAPFL-KEX1* both show halo-formation, soluble ysca has therefore
retained its normal biological function, i.e. a-factor maturation.

Supernatants of Saccharomyces cerevisiae Tr 1176/pDP34/GAPFL-KEX1 and
Saccharomyces cerevisiae Tr 1176/pDP34/GAPFL-KEX1* fermentations (supra) are then
analysed for the presence of ysca activity in the medium using the synthetic peptide
substrate Cbz-Tyr-Lys-Arg and an assay as described (Wolf, D.H. and Weiser,U. (1977)
Eur.J.Biochem. 73, 553-556). Only supernatants of Saccharomyces cerevisiae Tr
1176/pDP34/GAPFL-KEX1* show proteolytic degradation of this substrate, whereas
supernatants of Saccharomyces cerevisiae Tr 1176/pDP34/GAPFL-KEX1 have no activity
on Cbz-Tyr-Lys-Arg. It can therefore be concluded that KEX1* encodes biologically
active ysca which is released into the medium. The new protein is referred to as ysca*,
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binds to the column. Bound proteins are then eluted with a combined pH/salt gradient (40
ml 50 mM sodium phoshate buffer pH 7.0 and 40 m] S0 mM sodium-phosphate buffer pH
4.0 + 1 M NaCl). Atabout 0.2 M NaCl ysca* elutes in essentially pure form with an
apparent molecular weight of about 66 kDa (calculated molecular weight 65 kDa). When
compared with porcine pancreas carboxypeptidase B (Boehringer Mannheim, Mannheim,
FRQG) ysce* at the same protein concentration has the equivalent activity on the substrate
Cbz-Tyr-Lys-Arg at pH 7.0 and slightly higher activity at pH 4.0.

Example 12: Construction of a recombinant fusion peptide expressing hirudin and human

calcitonin simultaneously

A fusion peptide is constructed which allows for simultaneous expression of hirudin and
of precursor human calcitonin. Between the two peptides the KEX2/KEX1 recognition
site Lys-Arg is introduced to allow for in vitro processing with soluble yscF and soluble

ysco* (supra).

In detail, plasmid pJDB207/GAPFL-HIR (supra, Example 7) is digested with Sall and
BamHTI and the 0.7 kb fragment subcloned into Sall-BamHI of pBluescript KS*, The gene
encoding the C-terminal glycine-precursor of human calcitonin is assembled from
individual oligonucleotides as described for hirudin (cf. European Patent Application No.
168342) and subcloned into the Pstl site of pUC19. The sequence of human precursor
calcitonin with a 5'-extension to provide for in vitro processing is depicted in the sequence
listing under SEQ ID No. 3 (as confirmed by sequence analysis).

The 132 bp Pstl fragment is excised and cloned into the Pstl site of the hirudin containing

Bluescript vector,
Transformants are checked for proper orientation of the insert and one correct plasmid is
referred to as KS+/GAPFL-HIR-CALC.

Plasmid pJDB207/GAPFL-HIR is digested with Sall and HindIII and the 7 kb large vector
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~let ~~hr G u Phe Ay Ser Gu Leu Ly8lSer Phe Pro Gu 5 10 Val Val vy Lys
Thr vVal Asp G n Ala Arg Qu Tyr Phe 15 20 25 Thr Leu His Tyr Pro A n Tyr
Asp Val Tyr Phe Leu Pro 30 35 Qu C~-Y Ser Pro Val Thr Leu Asp Leu Arg Tyr
Asn Arg bgmentagplagd. Hasmid\pd PBARE/GARFIasHR iy digestod with BageHAsnd NapdllAéh 557 60
65 H sV~hhiEimQhéB50 VRIPHBsYe dBatb¥ GathantAl @ Glu Ala Trp 70 75 Val P-'o Phe
Ay Ala Ser Pro Thr  Pro Thr Pro Thr Thr 80 85 90 ?ro Thr Pro Thr Pro Thr
Thr Pro Thr Pro Thr Pro Thr 95 100 Ser G.y Pro Ala Ay Cys G n Val Leu Trp
Ay Val PAsally,GBDBRO7 W&&or frAgredt, Ermhirati@ Zragh@nt and the Sall-BamHI fragment of

KS+/GAPFL-HIR-CALC are ligated in a triple ligation to yield plasmid
pJDB207/GAPFL-HIR-CALC.

Saccharomyces cerevisiae strain HT246 (DSM 4084) is transformed with plasmid
pJDB207/GAPFL-HIR-CALC according to Example 3. Transformed yeast cells are
selected on yeast minimal medium plates deficient in leucine. Single transformed yeast
cells are isolated and referred to as S. cerevisiae HT246/pJDB207/GAPFL-HIR-CALC.

For the expression and secretion of the fusion protein S. cerevisiae
HT246/pJDB207/GAPFL-HIR-CALC is cultivated as disclosed in European Patent
Application No. 340170 (example 10 therein). After 48h and 72h of cultivation samples
are withdrawn, the cells removed by centrifugation and the culture supernatant containing
the fusion protein taken for further processing. First, the supernatant containing the
hirudin-calcitonin fusion protein is endoproteolytically split by digestion with truncated
soluble yscF protein according to Example 6. This cleavage results in full-length precursor
human calcitonin and a hirudin variant which still contains a lysine-arginine extension at
its C-terminus. This lysine-arginine extension is removed by digestion with ysca* using
purified enzyme (see Example 11). Correct removal of the lysine-arginine extension is
demonstrated by reversed phase HPLC of the reaction mixture as disclosed in European
Patent Application No. 340170.

Example 13: Construction of a recombinant fusion protein expressine eglin C

A fusion peptide is constructed which allows the expression of a fusion protein according
to the formula P-L-T in which P is the eglin C polypeptide (Rink H. et al., 1984 Nucl.
Acids Res. 12, 6369-6387), L the linker sequence
Lys-Arg-Glu-Ala-Glu-Ala-Trp-Val-Pro and T a cellulose binding domain of the
Cellulomonas fimi Exg protein encoded in the Cellulomonas fimi cex gene (Neill G.O. et
al., 1986 Gene 44, 325-330).

In detail, plasmid pEC-1 (Neill G.O. et al., 1986 Gene 44, 325-330) is cut to completion
with Smal and Stul. The 433 bp fragment encoding the cellulose binding domain of the
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Ala Ala Pro Thr Ala Phe Ser Leu Asn &%-Thr Pro 200 205 Cys Thr Vval dy 210
0 7 0 CT 2002 -sO Clains for all contracting states except ES and GR 1. A
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G Lerm nal ARG 0l M Ehy! 5. b8 Bedito Ryl IKet Rl s CEwBe G
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resi dues e.se | aCl ds

el ect ed TPBnPLE iR HREBLESRHERE fae BEUEHERD i iR AL
Cterm naﬂraramﬁtble@:cxgemﬁlss@ﬁeue@m@e;s@kmcmot ein segnent (s)) or consisting

of 1. a polypeptide tag joined to the N-termnal amno acid of 2. multiple
successive protein segnents each consisti

ng of a lLinker polypeptide
sequence Hlaymig AUG & incuhithiSedand Remddlcanddnad? Gep ﬁalé‘@f’#ﬁ% feagragntiofal
penul ti ”%Bi%)m% lrﬂbstehg@t'ﬁle%%dl'ﬁh Blhé IRl wgsfofs c%ﬁWﬂh'Ea?ﬁiIarﬁﬂt%ﬁ??%hdde
sequence L bei.ng basic a rom an n e
i ed o B A R L S e R W R
j oi Eed Ej oplasmid paivl.qdM ald gut adthiBedRIaad mcelzrfoumwtnfg lﬁﬂzbuicsihﬁsey&least end0|02I ot ease
yscF an X pti dase ysca, and isolating sai
bi ol ogi ca%M ﬁhaﬁféf#ﬁ&@% f@&%rf&é};‘eg 5P B
-GTACGT ACGTACGTCT AGATTAA-5'
in such a way that the EcoRI site is reconstituted adjacent to the promoter sequences. The
resulting plasmid is referred to as pTM2.

Plasmid pML147 (Rink H. et al., 1984 Nucl. Acids Res. 12, 6369-6387) is cut to
completion with EcoRI and BamHI. The EcoRI-BamHI eglin C fragment is cloned into
EcoRI/BamHI cut pBR322. One plasmid with the desired sequence is called pML141,
Using the oligonucleotides

5-CCGGTACCCA AGCTTCGGCT TCTCTCTTAC CAACATGCGG AACATG-3¢
and

5‘-CGGGATCCAA GAATTCATGA CTGAATT-3*

(the sequence coding for the linker sequence L referred to above is underlined) a PCR
reaction is performed on pML141 using the PCR-Kit from Perkin- Elmer-Cetus and
following strictly the instructions of the supplier. The PCR reaction results in the
amplification of a 257 bp fragment containing the eglin C gene joined to the linker
sequence L. The fragment is isolated from an agarose gel and cut to completion with
BamHI and Asp718. Plasmid p18kexpcex (see above) is cut to completion with BamHI
and Asp718 and the 3.1 kb fragment is isolated. The 3.1 kb BamHI-Asp718 p18kexpcex
fragment containing the cex gene fragment and pUC19 sequences is ligated with the PCR
generated BamHI-Asp718 eglin C fragment and the resulting plasmid is called
pl8eglincex. The plasmid contains an open reading frame reaching from the first amino
acid of eglin C to the last amino acid of the Exg protein. The two domains, i.e. eglin C and
the 133 C-terminal amino acids of Exg (including an extra proline), are separated by the
linker sequence given above. The nucleotide sequence encoding the fusion protein (see




2. A nmethod according to claim1 in which the fusion protein has the
formula (P-L)mT (1) or T-(L-P)o (a> 1in which P is the biologicallly] €T 700¢
protein, L has the meaning given in claiml, T is a polypeptide tag) mis
an integer from1l to 10 and n is an integer from2 to 10. 3. A nethod
according to claim1 in which the fusion protein has the formula 07 0 C
T 2002 -51 (P-L)mT (1) in which P, _kyand T have the neani ngs given above
and mis 1. 4. A nethod according to claiml in which the biologically
active protein is of prokaryotic or eukaryotic origin. 5 A method

accor di ngeQADcNai Mid codfindeid ey DRA s@g cogh.cally active protein is of
mammal i an origin. 6. A nmethod according to claim1 in which the

biologically active protein is a hornone, a polypeptide with
I munonoPlabmaidop Ty 2 & seei &bm've)als canditmAtoRt anohe pr-eqpbsraré dephosghoaylhieBody, vi ral

[ |
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hybrid i @Exﬁﬁfx%ﬁﬁ}s DRD- ek $5 4R Bh@ﬁ%@rpﬁﬁ@e @altuﬁ Y& ﬁ‘ﬁomé}’d”@ﬁ‘e SloRg W?thCha' n

ur oki nase type plasm nogen act]i vat or E asm nogen_acfivator,
t r ansf or ﬁgsujrdmeﬁtaﬁl@atr@%ultma iR GhRllowing Qféﬁf of, th¢ PRAYENGES Iqu%DErQﬁ}WrFef‘act or

| and | lisamiedesmGh@mEaIdhocER. A method according to claim1 in which
t he |inker polypeptide sequence L conprises 2 to about 20 am no acid

resi dues and contains one or nultiple pairs of basic am no acids, provided
that t hePlBkmﬂrgﬁQr@APDiH-EGL@QOCEEQmﬁeam with®Baing3] asl B@lllandshd he kG-t er m nal

penul ti te and ul S represent basi.c am no
el ds. RO AT RPLRR AR Ik o SRR soRT, Rk BPPa RS, o
sequencewith Baméﬂdthpép{endyhrerdaplharsghoxgéalt&zb&r&idhé rasn’ntmgg”FaArrgnt isyigamdgyithys- Lys
and Arg- de tag
o0 051 a0 BECHE e, BLHRAL 15 MR LD, DR IERLA
accor di r%‘rlmHI BigHI fragmient amdli referned ite aupPPHt@4BPH egincax-d@ng. 12. A net hod
accor di pERATAPD AL lglinBe ¥ v rdin iRle@N ihditR8EMhaf theMsertlPAPDH-eglin-cex is

clockwise oriented in plasmid pDP34 while index 2 indicates a counterclockwise

orientation.

pDP34GAPDH-eglincex-1 is transformed into Saccharomyces cerevisiae strain AB110
(ATCC 20796) according to example 3. Cells of AB110/pDP34GAPDH-eglincex-1 are
grown in 10 ml minimal medium (Difco Yeast Nitrogen Base w/o Amino Acids 6.7 g/,
glucose 40 g/, amino acid/nucleotide mix according to example 3 w/o leucine) for 24 h at
30 C with 180 rpm. The main cultures, 250 ml of minimal medium are inoculated with the
preculture and grown at 30 C for 24 h with 180 rpm. The production culture is set up as
follows: The cells of the main culture are separated from the culture broth by
centrifugation, resuspended in 250 ml of double minimal medium (Difco Yeast Nitrogen
Base w/0 Amino Acids 13.4 g/1, glucose 40 g/1, 2x amino acid/nucleotide mix according to
example 3 w/o leucine) and fermented at 30 C for 24 h with 180 rpm.

The cells of the production culture are separated from the culture medium by
centrifugation, washed first in 200m! and then in 40 ml buffer A (buffer A: 50 mM
Tris-HCI pH 7.0, 100 mM NacCl). Cells are broken with glass beads in repeated steps each
of which in about 10 ml buffer A and the crude extract of a total volume of 40 ml is
cleared by centrifugation (25000 x g, 15 min, 4 C). 5 g (dry weight) cellulose (Avicel or
fibrous cellulose) is added to the crude extract and incubated on a turning shaker for 1.5 h
at4 C.



07 0C1 200z -52 13. A nethod according to claim1 in which soluble yscF
is a mutein of yeast endoprotease yscF in which the hydrophobic men@i7 2007
bi nding site has been deleted. 14. A method accordin; to claim1 in which
soluble ysca is a mutein of yeast carboxypeptidase ysca in which the

hydr ophobi ¢ nmenbrane bi nding site has been deleted. 15. A nethod according
to claiml which is perforned in a buffered solution at pH from about 6.0
to about 7.5 in a tenperature range-@8f-from about 25C to about 37C. 16. A
met hod according to claim1 in which the digestion with soluble yscF is
performed in the presence of Ca2+ ions. 17. A method according to claim1
in which the fusion proteinis treated with a digestive m xture containing
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the N-tewashreal orf the soluanmovisle twerlcanm) bed voluees hsffenA. Wit 4 pladiegtiefcessi ve
protein %SQE&%&‘E@& »Jaﬂzg iscfipg‘ﬁ?m’ﬂ?é orﬁ&’i@h’[‘ i§ !i%%nﬁ?@ns%édl Teb% HiRQ, 86 d

resi dues of said I'inker 8 peptT de sequence ei ng basic am no acids

sel ect edwriesie Dfpsbudfen A 00 7 water within heteyqedisen bied velymesi ffediians aghe
C- term ngbjRtdn@dasdhdh Rf Ltﬁ%ﬁoﬁ;ﬁ?&@iﬁ%y‘{ﬁe AL S10 REOHBMbE 83 deseFib&PRSi Sti ng

of 1. a polypeptide tag joined to the"Ntermnal " amno acid of 2. multiple
successi vEMMBPeFRCUYyASAtANBG HS [88iAR PEYISIA greotubiecte iR US3ERG P fith He
Sequlet”Pesc%Julﬁlb@é@ﬂezllst@_ryﬁémﬁd defstriisdd iﬁ@d%jr;%?l@sélﬁgng\ggdhe@ﬁegb@ ﬁgamm ][la| -
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li nker pﬁglmgﬁ'f'&g é@g&‘éﬁég}"rﬁvaﬁ%ﬁ Hige Wﬁgé‘%’w& yé‘é‘?ﬁs”%?%"cct[ﬁﬁiﬁ'&% Lys and
Arg and tafle ultimate basic amno acid of said |inker polypeptide sequence L

being joined to said biologically active protein. 20. A fusion protein

according to claim 19 which is represented by the formul a _EP—L)mT (1) or
T-(L-P) Og(tpqn)apvely, the cellulose bound fusion protein is digested with yscF while bound to

cellulose and a protein consisting of eglin C with the C-terminal extension Lys-Arg is set
free. This protein is afterwards digested with ysco* to remove these two C-terminal amino
acids. In detail: Different amounts (10 mg to 500 mg) of the cellulose after incubation
with the crude extract are incubated with the soluble protease yscF as described in
example 6 whereby eglinC-Lys-Arg is set free. Eglin C-Lys-Arg is further digested with
soluble ysco* in order to remove the Lys-Arg tail. The obtained eglin C is identical in
structure to natural eglin C as evidenced by HPLC.

Deposition of microorganisms

The following microorganism strains were deposited at the Deutsche Sammlung von
Mikroorganismen (DSM), Mascheroder Weg 1b, D-3300 Braunschweig (deposition dates
and accession numbers given):

Escherichia coli IM109/pDP34: March 14, 1988, DSM 4473,

Saccharomyces cerevisiae BYS232-31-42: May 6, 1988, DSM 4583.
Escherichia coli JM101/pKS301b: June 25, 1990, DSM 6028.

Escherichia coli HB101/KEX1: June 25, 1990, DSM 6027.

Escherichia coli JM101/p19/GAPDH-EGLIN-CEX: June 3, 1991, DSM6546.




in which Pis the biologically active protein) L has the neaning giq:-’ap tz ?
claim18) T is a polypeptide tag, mis an integer from1l to 10 and g W
integer from2 to 10. 21. An expression vector conprising an expression
cassette containing a DNA sequence coding for a fusion protein according to
claim19. 22. A host cell transforned with an expression vector according
to claim?21. 23. A nethod for the prodggtion of a fusion protein according
to claim19 conprising culturing undef - appropriate nutrient conditions
transforned host cells according to claim22 and isolating said fusion

pr ot ei n. %f(glﬁlﬁ’ N 200z -54 Clainms for the contracting states ES and GR
1. A nethog theé "production of a biologically active protein conprising
treating aSequsEnos typeoPelynuderigiesyitmepreispdndingpolppeptadet i pl e successi ve
protein se h 1St of said biologically active protein the
C-term nal ga hgé ggg@c%?g@/vﬁé%ﬁlapg joined to a |linker polypeptide sequence L
t he N-ter niSerandednesst dewde second and, in the case of nultiple successive
protein se?gE@%sy”ﬁk the C-termnal penultimate and ultimte am no acid
residues o ai d’ 11 nker pol ypeptide sequence L being basic amino acids

sel ect ed f POWCEY¥EABASNAREL Dg]pr?d 2. a polypeptide tag joined to the

C-term nal 1affeBRteddipdrifleneRbchrédi FRISIM ) IPFIRS 0 1D BIABOU)S) , Or consi sting
of 1. a po%.$eft1&e t.a jgéne§ to(}ﬁe Nte Flnag amno acid of 2. multiple
successi ve %tB e O@elgtﬂelﬁ CRYLhH r%%fogtsplﬁé €of5°a Ii nker pol ypepti de
sequence L the N-termnal first and second as well as the C-term nal

penul ti mat n | $-d 1,0 i i of i i r lyp i de
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ul ti mat e b¥stclysi Neladird dfyssdivd |ITlek &hmpdleppéivts dhseipetzr L bei ng
joined to sa'%d bi ol ogically active protein, wthsoluble yeast endoprotease
yscF and with sol ubl e yeast carboxypepti dase ysca, and isolating said
biologically active protein. 2. A nethod according to claiml1 in which the

fusion prokgknThasThAe Abar e ot e Bl )1l TEA lead) @b n whigh P is
t he bi ol ogi call}/l active protein, L_has_the neani ngﬁ%:ven inclaiml, Tis a
pol ypept i dBleaghencrE Fhr Se&gér- Ao Yalo SEF &7F F4% & iTltSeger from 2 to
10. 3. A nmethodigccording to claim 20in which the fws on protein has the
formul a

CCA TTG AAG GAC CAT ACG TCA CGA CAG TAT TTT GCT GTA 117

Pro Leu Lys Asp His Thr Ser Arg Gln Tyr Phe Ala Val

30 35

GAA AGC AAT GAA ACA TTA TCC CGC TTG GAG GAA ATG CAT 156
Glu Ser Asn Glu Thr Leu Ser Arg Leu Glu Glu Met His
40 45 50

CCA AAT TGG AAA TAT GAA CAT GAT GTT CGA GGG CTA CCA 195
+ Pro Asn Trp Lys Tyr Glu His Asp Val Arg Gly Leu Pro
55 60 65

AAC CAT TAT GTT TTT TCA AAA GAG TTG CTA AAA TTG GGC 234

Asn His Tyr Val Phe Ser Lys Glu Leu Leu Lys Leu Gly
70 75

AAA AGA TCA TCA TTA GAA GAG TTA CAG GGG GAT AAC AAC 279
Lys Arg Ser Ser Leu Glu Glu Leu Gln Gly Asp Asn Asn
80 85 90



0 7 OCT 2002 -55 (P-L)mT (1) in which P, L and T have the neanin s[&ivaﬂ
above and mis 1. 4. A nethod according to claim1l in which the 70011
biologically active protein is of prokaryotic or eukaryotic origin. 5 A
met hod according to claim1 in which the biologically active protein is of
mammal i an Or1gll1. 6. A nethod according to claim1 in which the

bi ol ogically active protein is a hornedé, a pol ypeptide with

i mmunonodul atory) anti-viral and anti-tunor properties, an antibody, viral
antigen, blood clotting factor, a fibrinolytic agent or a growh regul ati on
factor. 7. A nmethod according to claim1 in which the biologically active

protein | S cagl ealeqril Ol he-OIOHD GONE | Aifh Ofr@ B Afkerfeion, a
hybrid interferon, human tissue plasm nogen acti vator uman single chain
urol ti naseepplisl ddifi AcgerfsctialatiorS ASthyiRY FIpt B8 fvgerP SRt i vat or
transformng growh factgegy Vii, human cal citgnin, insulin-like growth
factor I and Il and desul fatohirudin. 8. A nethod according to claim1 in
whi ch the |inker polypeptide sequence L conprises 2 to about 20 am no acid
r ﬁSi dUﬁs audcccmarxn? (o7 Yo @rcozlsmdm oS [@ua <o dmiacpalrdaro mids,wr ovVi deld
that the N-termnnal_ .first an eco angino aci as, we as, the Ctermna
penul ti mat ésgng]eﬁl tpil'lr‘?'atl‘gsa ) gbgrq, er{}p?rqes%rﬁ d‘@t?trsfprao pdﬁor $* basi ¢ ani no
acids. 9. AOAet hod according tdlddaim1l1 in which tHe3inker pol ypeptide
sequence L is a dipeptidyl radical selected fromArg-Arg, Lys-Arg, Lys-Lys

and Arg-Lys. 10. A nethod according to claim1 in which the polyﬁigtide tag
T consi st sGAE FBAURGLO TTE ATBuUCCROGTAakiddo & EGRFAMUEAT HAA A ho

according h8oCkakMskyrl Rathineh oS Va1 RLLEAN fAIOMGh  Asp i A et hod
according toclaim1 in which nis an integer from2 to O ~0C T z002

-S6 13. A nethod aéédrdin; to claim1 i5hich soluble yscF3% a nutein of
yeast endoprotease yscF in which the hydrophobi c nenbrane binding site has

been deleted, 14, A _nethod accardij t i i i SQ |l e ais a
nmut ei n of §3§sf‘é€aP‘HB’x ptGiA&‘aggg%/rs&%g &ﬁ%@njﬁ%%?@&néﬁ me ane
bi ndi ng si Leuhgerbgée dehetre®d Pro Leu Phe Glu Arg Gln Trp His

135 140

TTG GTC AAT CCA AGT TTT CCT GGC AGT GAT ATA AAT GTT 468
Leu Val Asn Pro Ser Phe Pro Gly Ser Asp Ile Asn Val
145 150 155

CTT GAT CTG TGG TAC AAT AAT ATT ACA GGC GCA GGG GTC 507
Leu Asp Leu Trp Tyr Asn Asn Ile Thr Gly Ala Gly Val
160 165

GTG GCT GCC ATT GTT GAT GAT GGC CTT GAC TAC GAA AAT 546
Val Ala Ala Ile Val Asp Asp Gly Leu Asp Tyr Glu Asn
170 175 180

GAA GAC TTG AAG GAT AAT TTT TGC GCT GAA GGT TCT TGG 585
Glu Asp Leu Lys Asp Asn Phe Cys Ala Glu Gly Ser Trp
185 190 195

GAT TTC AAC GAC AAT ACC AAT TTA CCT AAA CCA AGA TTA 624

Asp Phe Asn Asp Asn Thr Asn Leu Pro Lys Pro Arg Leu
200 205



1S. A-‘nmethod according to claim1 which is perforned in a buffered sol ution
at pH fromabout 6.0 to about 7.5 in a tenperature range of from(gb@lit 2086C
to about 37C. 16. A nethod according to claim1l in which the digestion with
sol ubl e yscF is performed in the presence of Ca'-+ ions. 17. A nmethod
according to claim1 in which the fusion protein is treated with a

di gestive mixture containing both sd7ubl e yscF and sol uble ysca. 18. A

nmet hod according to claiml1l in which the fusion protein is first treated

wi th soluble yscF and, when the dijestion has sufficiently proceeded or is
conpl ete, thereupon with sol uble ysca.
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105 1053m' 1096& () -- &@ Z" 1096&' ()-f+ 10%%& ()-g9

(z109%& ()-L# 109%& ()-g sl "109%B& ()-(, )& ***xYNC85 10 10 07 0CT 2002
10" &' 10%& ()--&" 10% & ()--110% & ()-10% & ()-&y10% & () -

105***+, /" 1dEYNC85 10 s9! m'10%& ()- ~n 109&' ()- m' 10%& () -

109%& «( ) - 3910%&' () - (109%&' ()-" 195555555, 6bC85 103S10%g&’ () -
10%g&' ()-' S10%& ()- 10{ 10{ 10{-$8-n 10% & ()- "s9!' ' 10%& ()- , 6;
<AAAA, A- AbC85 1010% & ()-f& 10% & ()- 10g 10g

10g+" 10%g& ()-0"10%& ()-S'10%& () - S- AACEKKKKKxnbC85 10& 109%%& ()- 10"

GGC TAT ACT AAT TCC ATA TAT TCT ATT ACT ATT GGG GCT 1014

Gly Tyr Thr Asn Ser Ile Tyr Ser Ile Thr Ile Gly Ala
330 335

ATT GAT CAC AAA GAT CTA CAT CCT CCT TAT TCC GAA GGT 1053
Ile Asp His Lys Asp Leu His Pro Pro Tyr Ser Glu Gly
340 345 350

TGT TCC GCC GTC ATG GCA GTC ACG TAT TCT TCA GGT TCA 1082
Cys Ser Ala Val Met Ala Val Thr Tyr Ser Ser Gly Ser
355 360

GGC GAA TAT ATT CAT TCG AGT GAT ATC AAC GGC aGA TGC 1131
Gly Glu Tyr Ile His Ser Ser Asp Ile Asn Gly Arg Cys
365 370 375

AGT AAT AGC CAC GGT GGA ACG TCT GCG GCT GCT CCA TTA 1170
Ser Asn Ser His Gly Gly Thr Ser Ala Ala Ala Pro Leu 1
380 385 390

GCT GCC GGT GTT TAC ACT TTG TTA CTA GAA GCC AAC CCA 1209 ‘
Ala Ala Gly Val Tyr Thr Leu Leu Leu Glu Ala Asn Pro
395 400

AAC CTA ACT TGG AGA GAC GTA CAG TAT TTA TCA ATC TTG 1248 \
Asn Leu Thr Trp Arg Asp Val Gln Tyr Leu Ser Ile Leu
405 410 415

TCT GCG GTA GGG TTA GAA AAG AAC GCT GAC GGA GAT TGG 1287
Ser Ala Val Gly Leu Glu Lys Asn Ala Asp Gly Asp Trp
420 425

AGA GAT AGC GCC ATG GGG AAG AAA TAC TCT CAT CGC TAT 1326
Arg Asp Ser Ala Met Gly Lys Lys Tyr Ser His Arg Tvyr
430 435 440

FICE -




10" 10 & $Z7"10% & ()- F'10% & ()-ts F'10% & ()-  of
109 & () - zKK$NPQRRIEMHC85 10L) 1096& ()-f L& - 109B& ()- L& - 07 0CT 2002
109& ()- sY"109B& ()-ZsY" 1096& () - Z&L09B& () - RR: S[ SSSSSSxnmbC85

10&109%& ()-3 105 105 1057109%& () - S&4f 109B& () -

90' | 1096&' () - T9- 1096&' () - SSTXXY[ dEnbC85

109398" 1096& ()-1"1096& () - LZ1098E: ()- "1 "109%& ()- 1" 10%/& ()-109%& ()-[[}
WA\ \\\ bC85 10910%& ()-&10% ()- 105 105 105 : F" 1096& () -

896! 109%68& ()-2z 310%& ()-\ aceffffdYNC85 10 10 10 10" 4" 10%& ()-f,

"10% ()-G'109%& ()- | 109 ()-Y
¢¢ TTT GGT AAA ATC GAT GCC CAT AAG TTA ATT GAA ATG 1365
iy Phe Gly Lys Ile Asp Ala His Lys Leu Ile Glu Met

445 450 455

2cC AAG ACC TGG GAG AAT GTT AAC GCA CAA ACC TGG TTT 1404
ser Lys Thr Trp Glu Asn Val Asn Ala Gln Thr Trp Phe
460 465

fAC CTG CCA ACA TTG TAT GTT TCC CAG TCC ACA AAC TCC 14459
tvr Leu Pro Thr Leu Tyr Val Ser Gln Ser Thr Asn Ser
470 475 480

\CG GAA GAG ACA TTA GAA TCC GTC ATA ACC ATA TCA GAA 1482
Thr Glu Glu Thr Leu Glu Ser Val Ile Thr Ile Ser Glu
485 490

AAA AGT CTT CAA GAT GCT AAC TTC AAG AGA ATT GAG CAC 1521
Lys Ser Leu Gln Asp Ala Asn Phe Lys Arg Ile Glu His
495 500 505

GTC ACG GTA ACT GTA GAT ATT GAT ACA GAA ATT AGG GGA 1560
Val Thr Val Thr Val Asp Ile Asp Thr Glu Ile Arg Gly
510 515 520

ACT ACG ACT GTC GAT TTA ATA TCA CCA GCG GGG ATA ATT 1599
Thr Thr Thr Val Asp Leu Ile Ser Pro Ala Gly Ile Ile
525 530

ICA AAC CTT GGC GTT GTA AGA CCA AGA GAT GTT TCA TCA 1638
Ser Asn Leu Gly Val Val Arg Pro Arg Asp Val Ser Ser
535 540 545

SAG GGA TTC AAA GAC TGG ACA TTC ATG TCT GTA GCA CAT 1677
lu Gly Phe Lys Asp Trp Thr Phe Met Ser Val Ala His
550 555



"10%& ()-fffh koWdEYNC85 10 &0S

109%&' () - @s" 1096& () - F'1096& ()-3"109%6& ()-, L10%& () - &10%& () -ZINLPitep
ppgbG85 10 "10%4& ()- 10%4& () - $y10%4& ()- 105 105 105: 9! 1096& ()- &7Z
109%& () - qSt Yvx2zzzzzdYNC85 10 10H 10H 10HO& 109%H& ()- 1 "10%4& ()- &%
"10%4& ()-t9G 10%4& () - 3" 10%4& () -zzz| x} Tf dEYNC85 10

" 100& ()-3110% & ()-& ! 10% & ()- 99" 10% & () - @10% & () - F(110% & () - &f B8bCB
5 10" 1 10%4& ()-f910%4& ()-' 10%4& ()- 10\ 10\

10\:110% & ()-4 ""10% & () - 38v9dELC85

GG GGT GAG AAC GGC GTA GGT GAT TGG AAA ATC AAG GTT 1716
rrp Gly Glu Asn Gly Val Gly Asp Trp Lys Ile Lys Val
360 565 570

AAG ACA ACA GAA AAT GGA CAC AGG ATT GAC TTC CAC AGT 1755
Lys Thr Thr Glu Asn Gly His Arg Ile Asp Phe His Ser
575 580 585

TGG AGG CTG AAG CTC TTT GGG GAA TCC ATT GAT TCA TCT 1794
Trp Arg Leu Lys Leu Phe Gly Glu Ser Ile Asp Ser Ser
590 595

AAA ACA GAA ACT TTC GTC TTT GGA AAC GAT AAA GAG GAG 1833
Lys Thr Glu Thr Phe Val Phe Gly Asn Asp Lys Glu Glu
600 605 610

GTT GAA CCA GGG GTA CCG AGC TCG AAT TCG TAA 1866
Val Glu Pro Gly Val Pro Ser Ser Asn Ser
615 620



10, 3" 109%K& () - Y"10%4& ()- 9! 10%4& ()- 9! 10%4& ()- 9! 109%& ()-LY

G'10%4& ()- @C85 109 Z"10%4& ()-3sF  10%4& ()- 10%4& () - &10%4& () -
10H , 3" 10%4& ()- >bC85 103 F'109%& ()-!109%& ()-z910%& ()-' @OY%& () -

0% 6FT 2002

10H 10H

10HF% 10%1&' () - F& 3JbC85 10 10%@& ()- "10%@& ()-| L10%& ()-&10%&& ()- 10
10 10L"ni'10%&' ()-JY;dE:/ 10@

SEQ ID No. 2
sequence type: Polynucleotide with corresponding polypeptide
sequence length: 1797 base pairs
ljtrandedness:double

Topology: linear

Source: yeast genomic DNA

Immediate experimental source: E.coli HB101/KEX1 (DSM6027) Features: From 1 to

-4]1 -

1797 coding region for soluble ysco*

ATG
Met
1

TCT
Ser

GAG
Glu

TCT
Ser
40

GCT

Ala

CaG
Gln

ACC
Thr

TTT
Phe

GCT
Ala
15

GAG

Glu

GAA
Glu

GGC
Gly

GAT
Asp

Asn
80

TAC
Tyr

TTA

Leu

TAC
Tyr

GTG
Val

CAT
His
55

AGC
sSer

Asn

AAT AGG
Asn Arg
5

ATA AGG
Ile Arg

AAA GTG
Lys Val
30

CCA GAC
Pro Asp

ATT CCT
Ile Pro

TCT GAC
Ser Asp
70

GAC TCT
Asp Ser

TGG
Trp

ATC
Ile

GCA
Ala

ccT
Pro
45

TTA
Leu

TTG
Leu

Asn

CTC
Leu

TCA
Ser
20

TAT
Tyr

TCA
Ser

CGT
Arg

GAG
Glu

GGC
Gly
85

GGA
Gly

GTA
Val

GAG
Glu

Asn

TCC
Ser
60

TAC
Tvr

Asn

ACG
Thr

TCC
Ser

CTG
Leu
35

ATT

Ile

GAA
Glu

TTT
Phe

GTC
Val

TGG
Trp
10

CTT
Leu

TTG
Leu

CCA
Pro

GAT
Asp

TTT
Phe
75

GAC
Asp

CTA
Leu

CCG
Pro

cca
Pro

CaAG
Gln
50

GCG

Ala

TGG
Trp

CGT
Arg

GCC
Ala

TCA
Ser
25

GGG

ATG
Met

GAT
Asp

Lys

CCcC
Pro
90

ATG
Met

TCT
Ser

TTA
Leu

CAT
His

GAA
Glu
65

TTT

Phe

TTA
Leu

39

78

117

156

185

234

278
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10@' "109& ()-s!109& ()-tm 109& ()- !109& ()- 109& ()-$10%& () - 1l
10@ 10% & ()-s& 10% & ()-ss10% & ()-$10% & ()- 10 10 10L:t!109% ()-

9qi j kl yxnbC 10@f 10% o0& ()- 10" 10" 10"&8!10% & ()-9, 5MLO% & () -

9G'10% & ()-" 10% & ()- y~@EnbC

10@L0% 0& ()-9!10% 0& ()-S 10% 0& (}4210% 0& ()-!10% 0& ()-10% 0& () - miBnbC
10@-10% o' 0& ()- *10% 0& ()-s' 310% 0& ()- Y'M 10% 0& ()-Y"'M 10% K& () - Y" 10
% 0& ()-Sd* " apvbC 10@ :!10%& ()-10%& ()-' 109%& ()- 10'0 10'o0

10" 097! 10% 0& ()- -10% o0& ()-vK ,~ @
T ATA TGG TTA AA GGT GGA CCC GGT TGC TCT TCC ATG 312
le Ile Trp Leu Asn Gly Gly Pro Gly Cys Ser Ser Met
95 100

AT GGT GCC TTG GTC GAA TCC GGC CCT TTT AGG GTG AAT 351
isp Gly Ala Leu Val Glu Ser Gly Pro Phe Arg Val Asn
105 110 115

[CA GAC GGT AAA CTT TAT CTA AAT GAA GGG TCC TGG ATA 390
jer Asp Gly Lys Leu Tyr Leu Asn Glu Gly Ser Trp Ile
120 125 130

CC AAA GGC GAT CTT TTA TTT ATC GAC CAA CCT ACT GGT 429
ier Lys Gly Asp Leu Leu Phe Ile Asp Gln Pro Thr Gly
135 140

CT GGG TTT TCT GTC GAA CAA AAT AAA GAC GAA GGT AAA 468
hr Gly Phe Ser Val Glu Gln Asn Lys Asp Glu Gly Lys
145 150 155

TC GAC AAA AAC AAA TTT GAC GAA GAC CTA GAA GAT GTG 507
'le Asp Lys Asn Lys Phe Asp Glu Asp Leu Glu Asp Val
160 165

CC AAG CAT TTT ATG GAT TTT CTG GAG AAC TAT TTC AAG 546
hr Lys His Phe Met Asp Phe Leu Glu Asn Tyr Phe Lys
70 175 180

TIT TTT CCA GAA GAC CTC ACT AGG AAA ATC ATA CTA TCG 585
le Phe Pro Glu Asp Leu Thr Arg Lys Ile Ile Leu Ser
185 190 195

GT GAA AGT TAC GCT GGC CAA TAC ATA CCA TTC TTT GCC 624
ly Glu Ser Tyr Ala Gly Gln Tyr Ile Pro Phe Phe Ala
200 205



10@L0%. () - &S109%& ()-3 105 105
105" 3m' 1096& () - %8 3m' 10965& () - Y4096& () -z, dE~ @ 10@S
3" 109%&' () - 3F" 10%& () - S|
10@ 1096& () - 3(1 109B& () -

3" 10%&' () - TvhdEbC 10@&. M 109%6& () - 9'

109& ()-!109& () -

07 0CT 2002

109& ()-!109%& () - f mopbC

10 10 10 f8Y"10%&k ()- 4F'10%& ()-z S

"10958& ()-SL9$109B& ()-", ! 109%6& () -4 109%6& ()- 9! 109%& ()- @hC 10@!

"10% 0& ()- &10% 0& ()- &@0% o0& ()-3 105 105

1055! 1096& ()- & M 109%& () - PypTdE:/ 10' 0

AAT
Asl

GGG
Gly

GGT
Gly
235

slele]
Pro

CCC
Pro

CAG
Gln

CAT
His

CTA
Leu
300

GCG
Ala

GCA
Ala
210

GAT

Asp

TGG
Trp

TTT
Phe

Asn
275

TTT

Phe

TTG
Leu

GAT
Asp

ATT TTG AAC CAT

Ile

ACA
Thr

ATT
Ile

GCT
Ala
250

TTC
Phe

CTG
Leu

TCG
Ser

TCT
Ser

TGC
Cys
315

Leu

TAC
Tyr

225
GAC

Asp

ATG
Met

Lys

ATA
Ile

TAT

TYE
290

TAT

TTG
Leu

Asn

GAC
Asp

CCC
Pro

GAG
Glu

CAC
His
265

Asn

CAG
Gln

ACC
Thr

Asn

His

TTG
Leu

Asn
240

Lys

TTA
Leu

TCT
Ser

GAA
Glu

AGG
Arg
305

ATG
Met

AAC
Asn
215

AAG

Lys

ACA
Thr

Lys

ACG
Thr

GCC
Ala
280

TGT

Cys

GAA
Glu

TAT
Tyr

AAA
Lys

GCG
Ala

CaAG
Gln

CTG
Leu
255

Asn

AGT
Ser

GAG
Glu

TCT
Ser

AAC
Asn
320

TTT
Phe

CTA
Leu
230

TCC

Ser

ATT
Ile

GCA
Ala

ACA
Thr

Asn
295

TCG

Ser

TTC
Phe

TCA
Ser

TTG
Leu

CTA
Leu

GAT
Asp

CAC
His
270

GAT
Asp

ATT
Ile

CAA
Gln

Asn

AAG
Lys

ATT
Ile

TCG
Ser
245

GAA
Glu

GAG
Glu

GAG
Glu

TTA
Leu

AAG
Lys
310

TTA
Leu

ATC
Ile
220

GGT

TAC
Tyr

AGC
Ser

Asn

GCA
Ala
285

AAC
Asn

GGA
Gly

Lys

GAC
Asp

Asn

CTT
Leu

Asn
260

TGC
Cys

GCC
Ala

CTT
Leu

ACA
Thr

GAT
AsSp
325

663

702

741

780

819

858

897

936

975
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"10% & ()-y/1"10% & ()-)s!10% & ()-%M 10% & ()-f&m' 10% & ()- 9"10% & () -
|}~xY:/ 10°s" 109 ()-s"109%& ()- L, G;10%& ()-m L, G'10%& ()-m

“109& () - & 10%& ()- 10\~1nN/ 3 109& ()-° 109%& ()-,

109%& () -, 10%& () - 910%& () - Y0%& () -

AGT TAT CCA TCT TGT GGT ATG AAT TGG CCG AAA GAT ATT 1014
ser Tyr Pro Ser Cys Gly Met Asn Trp Pro Lys Asp Ile
330 335

TCC TTT GTC AGT AAA TTC TTC AGC ACA CCT GGT GTT ATT 1053
gser Phe Val Ser Lys Phe Phe Ser Thr Pro Gly Val Ile
340 345 350

GAT TCG TTG CAT CTT GAT TCT GAT AAA ATT GAT CAT TGG 1092
Asp Ser Leu His Leu Asp Ser Asp Lys Ile Asp His Trp
355 360

AAG GAA TGC ACT AAT AGC GTT GGA ACT AAA TTG TCT AAT 1131
Lys Glu Cys Thr Asn Ser Val Gly Thr Lys Leu Ser Asn
365 370 375

CCT ATT TCA AAG CCA TCT ATC CAT TTA TTA CCT GGT CTA 1170
Pro Ile Ser Lys Pro Ser Ile His Leu Leu Pro Gly Leu
380 385 390

CTT GAA AGT GGA ATA GAG ATT GTC TTG TTC AAT GGT GAC 1209
Leu Glu Ser Gly Ile Glu Ile Val Leu Phe Asn Gly Asp
395 400

AAA GAC TTG ATT TGT AAT AAC AAG GGC GTA TTA GAT ACT 1248
Lys Asp Leu Ile Cys Asn Asn Lys Gly Val Leu Asp Thr
405 410 415

ATA GAC AAT CTA AAA TGG GGT GGA ATA AAG GGA TTT AGC 1287
Ile Asp Asn Leu Lys Trp Gly Gly Ile Lys Gly Phe Ser
420 425

GAC GAT GCT GTT TCG TTC GAT TGG ATC CAT AAA TCG AAG 1326
Asp Asp Ala Val Ser Phe Asp Trp Ile His Lys Ser Lys

430 435 440



10 101FChzJdEMV 3 10% 109%& () -
s10%&' () - J5A0

"109%& ()-)10%&k ()-$!10%& ()-

102YaW " ?: /

AGT
ser

TAT
TyY

TCT
Ser

GGC
Gly

GAC
Asp
495

GAT

Asp

cca
Pro

2AAT
Asn

GAT
Asp

ACA
Thr

GAT
ASp

CAC
His
470

ATT

Ile

AAC
Asn

AGT
Ser

Lys

GAG
Glu
535

GGC
Gly

dE:/ 10 10 4!109& () -

GAC
Asp
445

AGA

Arg

ATG
Met

GTC
val

Asn

GAT
Asp
510

GAA

Glu

GARA
Glu

GAT
Asp

GAC
Asp

Asn

GTA
val

GAT
AsSp
485

GGG

Gly

CAA
Gln

Asn

GGA
Gly

GAT
Asp
550

AGC
Ser

TTG
Leu
460

CCcC
Pro

ATT
Ile

Lys

GAT
Asp

CTC
Leu
525

Lys

GAT
Asp

109%&' ()-S 10%& () - Syf 109%& ()-
. 3109%& () -

s 109& () -

10! 10908 () z109%T& () - MLOYWT& () - 10%& () - @910%A& () - GRL0YTE: ()-
10 +7"1094& ()- 93" 1094& () t 10998 ()-!"

109& ()--g 10967& ()- - V&bC 45

GAA
Glu

ACG
Thr

TTC
Phe

TAC
Tyr

Asn
500

GCT

Ala

GAA
Glu

GAA
Glu

AAC
Asn

GAA
Glu

TTT
Phe

GAT
Asp
475

TCG

Ser

GTT
val

ACT
Thr

GAG
Glu

Lys
540

GAC
Asp

TTT
Phe
450

GTT
Val

Lys

AAC
Asn

ATG
Met

ACT
Thr
515

GAA
Glu

GAA
Glu

Asn

AGC
Ser

AGC
Ser

AGT
Ser

GAT
Asp
490

ATT
Ile

GAA
Glu

GAA
Glu

GGC
Gly

GAT
Asp
555

GGA
Gly

GTT
val
465

TTA

Leu

GTT
val

aACT
Thr

AGC

Ser

CAG
Gln
530

Asn

GAC
Asp

Sy,
MY

TAC
Tyr

TAT
Tvr

GTG
Val

ATG
Met

ACT
Thr
505

GGT
Gly

GAA
Glu

Lys

GAC
Asp

g 10965& ()--!x"g

GTG
Val

Asn

AGT
Ser
480

ATC
Ile

GAC
Asp

GAT
Asp

GCG
Ala

GAT
Asp
545

GAT
Asp

Lys
455

GCT

Ala

AGA
Arg

ATT
Ile

GAC
Asp

Lys
520

CAG
Gln

Lys

GAA
Glu

1365

1404

1443

1482

1521

1560

1599

1638

1677

&10%& () -

07 0CT 2000
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| " #k#| #mi| ##0C 1010%& () - &10%& ()- 10\ 10\
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10" f)"109& ()-'-109%& ()-0:!10% ()-E-r-H 146666dYNC 10

GAC GAT CAC AAC TCC GAG GGC GAC GAC GAT GAT GAC GAT .1716
Asp Asp His Asn Ser Glu Gly Asp Asp Asp Asp Asp Asp
560 565 570

GAC GAT GAT GAA GAC GAT AAT AAT GAA AAA CAA AGT AAT 1755
Asp Asp Asp Glu Asp Asp Asn Asn Glu Lys Gln Ser Asn
575 580 585

CAA GGC CTC GAC TAC GTC GTA AGG CCG TTT CTG ACA GAG 1794
Gln Gly Leu Asp Tyr Val Val Arg Pro Phe Leu Thr Glu

590 595
TAA 1797
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SEQ ID No. 3

Sequence type: Polynucleotide with corresponding polypeptide

Sequence length: 132 base pairs

Strandedness: double

Topology: linear

Immediate experimental source: S. cerevisiae HT246/pJDB207/GAPFL-HIR-CALC
Features: From 1 to 7 linker sequence including PstI restriction site and coding region for
linker cleavable by yscF and ysco*, from 8 to 127 coding region for C-terminal glycine
precursor of human calcitonin, from 125 to 132 sequence including Pstl restriction site

G AAG AGG GTA CAG CTG GAT AAA AGA TGT GGT AAC TTG TCT 40
Lys Arg Val Gln Leu Asp Lys Arg Cys Gly Asn Leu Ser
5 10

ACC TGT ATG TTG GGT ACC TAC ACC CaAA GAC TTC AAC AAG 79
Thr Cys Met Leu Gly Thr Thr Thr Gln Asp Phe Asn Lys
15 20 25

TTC CAC ACC TTC CCA CAA ACC GCT ATC GGT GTT GGT GCT 118
Phe His Thr Phe Pro Gln Thr Ala Ile Gly Val Gly Ala
30 35

CCA GGT TGA CTGCA 132
Pro Gly
40
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10%h& ()-32S 109%6& ()-!d-!109%QQ& ()-!K-!11098585& ()-"Ys'S 07 0CT 200
1096&' () - sSCOCCCCC+D2Duv4 10! vl @ 10%4CC& () -1 @ 109%&' () - 109%& () - f &10%&' () -
10 10 10! 3y8S 10%& () - 2DDDE" EEEa?uV4 10!v! +S 10%i & ()-S 10%& ()-!f
10%n& ()-f 10%& ()- S 109%4& ()- S 1Q§& ()- EFFZFFFF}A2uv4 10! vFy, z
10%A& ()-Fy,z 109%& ()-!Y& 109%& ()-VY&] 10%& ()-'N & T 10%& ()-1& T
109 () - Ff G GEGEGGEGE oaS4 109%40% & () - 10ee 10ee 10ee! C37f 10%e& () - 37f
109& () - Eg PO & ()-F2f 109 () - GGgHsHHHSI “?aS4 10% 10% & ()-!S
10% * & (?- 1865 & (L-11&F @ 109 ()-&F @
10% & () SERBUFRNPE: BplypeRtidskiIn?as4 109Rg 10% & ()-!+!' T 10%e& ()-'T
10% & () slq@nt0W%halh: 219 a3 &idd - T 10% & () - I/ K7TKKKL} A?aS4 10%/f
10% & () - bai 109% 'eé)'Zf 10% & ()-!S,f 10% % & ()-S,f 10% & ()-!\" &g
1094 [ & ( YorelpgYylineahi o) > Luv7 10f|

Immeciiate experimental source: S.cerevisiae AB110/pDP34GAPDH-eglincex-1

Features: From 1 to 71 amino acid sequence of eglin C, from 72 to 79 linker sequence,
from &0 to 212 amino acid sequence of the cellulose binding domain of C.fimi Exg protein

Met Thr Glu Phe Gly Ser Glu Leu Lys Ser Phe Pro Glu
5 10

val val Gly Lys Thr Val Asp Gln Ala Arg Glu Tyr Phe
15 20 25

Thr LL,eu His Tyr Pro Gln Tyr Asp Val Tyr Phe Leu Pro
30 35

GluGly Ser Pro Val Thr Leu Asp Leu Arg Tyr Asn Arg
40 45 50

val Arg Val Phe Tyr Asn Pro Gly Thr Asn VvVal Val Asn
55 60 65

Yisval Pro His Val Gly Lys Arg Glu Ala Glu Ala Trp
70 75

val Pro Phe Gly Ala Ser Pro Thr Pro Thr Pro Thr Thr
80 85 90

oro Thr Pro Thr Pro Thr Thr Pro Thr Pro Thr Pro Thr
95 100

Ser Gly Pro Ala Gly Cys Gln val Leu Trp Gly Val Asn
.05 110 115
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Gln Trp Asn Thr Gly Phe Thr Ala Asn Val Thr Val Lys

120 125 130

Asn Thr Ser Ser Ala Pro Val Asp Gly Trp Thr Leu Thr
135 140

Phe Ser Phe Pro Ser Gly Gln Gln Val Thr Gln Ala Trp
145 150 155

Ser Ser Thr Val Thr Gln Ser Gly Ser Ala Val Thr Val
160 165

Arg Asn Ala Pro Trp Asn Gly Ser Ile Pro Ala Gly Gly
170 175 180

Thr Ala Gln Phe Gly Phe Asn Gly Ser His Thr Gly Thr
185 190 195

Asn Ala Ala Pro Thr Ala Phe Ser Leu Asn Gly Thr Pro
200 205

Cys Thr val Gly
210
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1. A method for the production of a biologically active protein comprising treating a

fusion protein consisting of

1. one or multiple successive protein segment(s) each consisting of said biologically active
protein the C-terminal amino acid of which is joined to a linker polypeptide sequence L
the N-terminal first and second and, in the case of multiple successive protein segments,
also the C-terminal penultimate and ultimate amino acid residues of said linker
polypeptide sequence L being basic amino acids selected from Lys and Arg, and

2. a polypeptide tag joined to the C-terminal amino acid of said successive protein
segment(s),

or consisting of

1. a polypeptide tag joined to the N-terminal amino acid of

2. multiple successive protein segments each consisting of a linker polypeptide sequence L
the N-terminal first and second as well as the C-terminal penultimate and ultimate amino
acid residues of said linker polypeptide sequence L being basic amino acids selected from

Lys and Arg and the ultimate basic amino acid of said linker polypeptide sequence L
being joined to said biologically active protein,

with soluble yeast endoprotease yscF and with soluble yeast carboxypeptidase ysce, and
isolating said biologically active protein.

2. A method according to claim 1 in which the fusion protein has the formula

(P-L)-T @ or
T-(L-P), I,

in which P is the biologically active protein, L has the meaning given in claim 1, Tis a
polypeptide tag, m is an integer from 1 to 10 and n is an integer from 2 to 10,

3. A method according to claim 1 in which the fusion protein has the formula
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4. A method according to claim 1 in which the biologically active protein is of prokaryotic

or eukaryotic origin.

5. A method according to claim 1 in which the biologically active protein is of mammalian

origin.

6. A method according to claim 1 in which the biologically active protein is a hormone, a
polypeptide with immunomodulatory, anti-viral and anti-tumor properties, an antibody,
viral antigen, blood clotting factor, a fibrinolytic agent or a growth regulation factor.

7. A method according to claim 1 in which the biologically active protein is selected from
the group consisting of a human o interferon, a hybrid interferon, human tissue
plasminogen activator, human single chain urokinase type plasminogen activator, a hybrid
plasminogen activator, transforming growth factor 8, human calcitonin, insulin-like
growth factor I and II and desulfatohirudin.

8. A method according to claim 1 in which the linker polypeptide sequence L comprises 2
to about 20 amino acid residues and contains one or multiple pairs of basic amino acids,
provided that the N-terminal first and second amino acids as well as the C-terminal
penultimate and ultimate amino acids represent such a pair of basic amino acids.

9. A method according to claim 1 in which the linker polypeptide sequence L is a
dipeptidyl radical selected from Arg-Arg, Lys-Arg, Lys-Lys and Arg-Lys.

10. A method according to claim 1 in which the polypeptide tag T consists of about 10 to
about 1000 amino acid residues.

11. A method according to claim 1 in which m is an integer from 1 to 5.

12. A method according to claim 1 in which n is an integer from 2 to 5.
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13. A method according to claim 1 in which soluble yscF is a mutein of yeast

endoprotease yscF in which the hydrophobic membrane binding site has been deleted.

14. A method according to claim 1 in which soluble ysce is a mutein of yeast
carboxypeptidase ysca in which the hydrophobic membrane binding site has been deleted.

15. A method according to claim 1 which is performed in a buffered solution at pH from
about 6.0 to about 7.5 in a temperature range of from about 25°C to about 37°C.

16. A method according to claim 1 in which the digestion with soluble yscF is performed
in the presence of Ca?* jons.

17. A method according to claim 1 in which the fusion protein is treated with a digestive
mixture containing both soluble yscF and soluble ysco.

18. A method according to claim 1 in which the fusion protein is first treated with soluble
yscF and, when the digestion has sufficiently proceeded or is complete, thereupon with

soluble ysca.
19. A fusion protein consisting of

1. one or multiple successive protein segment(s) each consisting of said biologically active
protein the C-terminal amino acid of which is joined to a linker polypeptide sequence L
the N-terminal first and second and, in the case of multiple successive protein segments,
the C-terminal penultimate and ultimate amino acid residues of said linker polypeptide
sequence L being basic amino acids selected from Lys and Arg, and

2. a polypeptide tag joined to the C-terminal amino acid of said successive protein

segment(s),
or consisting of
1. a polypeptide tag joined to the N-terminal amino acid of

2. multiple successive protein segments each consisting of a linker polypeptide sequence L
the N-terminal first and second as well as the C-terminal penultimate and ultimate amino
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20. A fusion protein according to claim 19 which is represented by the formula

(P-L)o-T (I or
T'(L'P)n (H)1

in which P is the biologically active protein, L has the meaning given in claim 18, Tis a
polypeptide tag, m is an integer from 1 to 10 and n is an integer from 2 to 10.

21. An expression vector comprising an expression cassette containing a DNA sequence
coding for a fusion protein according to claim 19.

22. A host cell transformed with an expression vector according to claim 21.
23. A method for the production of a fusion protein according to claim 19 comprising

culturing under appropriate nutrient conditions transformed host cells according to
claim 22 and isolating said fusion protein.
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fusion protein consisting of

1. one or multiple successive protein segment(s) each consisting of said biologically active
protein the C-terminal amino acid of which is joined to a linker polypeptide sequence L
the N-terminal first and second and, in the case of multiple successive protein segments,
also the C-terminal penultimate and uitimate amino acid residues of said linker
polypeptide sequence L being basic amino acids selected from Lys and Arg, and

2. a polypeptide tag joined to the C-terminal amino acid of said successive protein
segment(s),

or consisting of

1. a polypeptide tag joined to the N-terminal amino acid of

2. multiple successive protein segments each consisting of a linker polypeptide sequence L
the N-terminal first and second as well as the C-terminal penultimate and ultimate amino
acid residues of said linker polypeptide sequence L being basic amino acids selected from

Lys and Arg and the ultimate basic amino acid of said linker polypeptide sequence L
being joined to said biologically active protein,

with soluble yeast endoprotease yscF and with soluble yeast carboxypeptidase ysce, and
isolating said biologically active protein.

2. A method according to claim 1 in which the fusion protein has the formula

(P-L)y-T (I or
T-(L-P), 1),

in which P is the biologically active protein, L has the meaning given in claim 1, Tis a
polypeptide tag, m is an integer from 1 to 10 and n is an integer from 2 to 10.

3. A method according to claim 1 in which the fusion protein has the formula
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m

in which P, L and T have the meanings given above and m is 1.

4. A method according to claim 1 in which the biologically active protein is of prokaryotic
or eukaryotic origin,

5. A method according to claim 1 in which the biologically active protein is of mammalian

origin.

6. A method according to claim 1 in which the biologically active protein is a hormone, a
polypeptide with immunomodulatory, anti-viral and anti-tumor properties, an antibody,
viral antigen, blood clotting factor, a fibrinolytic agent or a growth regulation factor.

7. A method according to claim 1 in which the biologically active protein is selected from
the group consisting of a human o interferon, a hybrid interferon, human tissue
plasminogen activator, human single chain urokinase type plasminogen activator, a hybrid
plasminogen activator, transforming growth factor , human calcitonin, insulin-like
growth factor I and II and desulfatohirudin.

8. A method according to claim 1 in which the linker polypeptide sequence L comprises 2
to about 20 amino acid residues and contains one or multiple pairs of basic amino acids,

provided that the N-terminal first and second amino acids as well as the C-terminal
penultimate and ultimate amino acids represent such a pair of basic amino acids.

9. A method according to claim 1 in which the linker polypeptide sequence L is a
dipeptidyl radical selected from Arg-Arg, Lys-Arg, Lys-Lys and Arg-Lys.

10. A method according to claim 1 in which the polypeptide tag T consists of about 10 to
about 1000 amino acid residues.

11. A method according to claim 1 in which m is an integer from 1 to 5.

12. A method according to claim 1 in which n is an integer from 2 to 5.
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15. A method according to claim 1 which is performed in a buffered solution at pH from
about 6.0 to about 7.5 in a temperature range of from about 25°C to about 37°C.

16. A method according to claim 1 in which the digestion with soluble yscF is performed
in the presence of Ca?* ions.

17. A method according to claim 1 in which the fusion protein is treated with a digestive
mixture containing both soluble yscF and soluble yscox.

18. A method according to claim 1 in which the fusion protein is first treated with soluble
yscF and, when the digestion has sufficiently proceeded or is complete, thereupon with
soluble yscow.



