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R12 CTATTGTAGGTATTCITCCGGGATTTCTT
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The synthesis program is ABI 003 5/17/84. The chemicals used are also from Applied Biosystems, as is
the LCAA/GPG (long chain alkylamine controlled pore glass) which has been functionalized with nucleoside-

45 3-O-succinate (about 30 umol/g). Each synthesis is started with 1 umol nucleoside. The synthesis is
terminated in each case with the "irityl off, auto™ cleavage modus, with which the acid-instable 5'-O-(4,4'-
dimethoxytrityl) group is removed before treatment with thiophenol and ammonia. The ammoniacal solutions
of the products of the synthesizer are transferred into tapered flasks and the original glass containers are
rinsed out with about 10 ml 25% ammonia solution each.

50 The flasks are carefully sealed and then heated at 50° C for 14 hours. Subsequently the solution is
concentrated to dryness in the oil pump vacuum and each product is dissolved in 500 ul 20 mM
tristhylammonium bicarbonate buffer (TEAB), pH 7.4.

The tenth part of sach crude oligomer is then purified by ion exchange HPLC (high performance liquid
chromatography). The Latek HPLC system comprises iwo P 400 solvent pumps, an automatic gradient

65 control, a Rheodyne 7125 injection member with a 100 1l sample reception ioop, a Miiton Roy Model 1204
A UV detector (detection wave length 280 nm, sensitivity 1.0) and a Shimadzu C-R3A recorder. The Latek
Partisil 10 SAX HPLC column (4 mm in diameter) is located in a water bath with a temperature of 50° C,
and the flow velocity is 2 ml/min. For separation,
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br onophenol bl ue had, m grated 45 cm One of the glass plates was lifted off,
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cut out including the gel matrix. The matrix was crushed and suspended in

300 al TE-b | s
wer eael ut eg:éﬁ‘ﬁ%&( %ﬁo Seﬁd_lgof ol &tl(‘&@&%ﬁé Egﬁ'ésn ﬁiﬂg& S)H own

A 'sam
Bl 12, 000 G L e Ihnaus 25 SiEclel oLire Tralibior 6l o endiie
preci pltatmtamssdn&csbﬁﬁ%mmge&.§a|56§19m gareqt at e, pH 10 and gl ycogen

as a cargrier. The pellet was washed two ti rres W|th 80 % et hanol and dried
undés’ vacupamaed taken up in TE-buffer to a final concentration of 2

pi conol es of nucleotide/l41. In a first step 50 piconol es of

si ngl e- st r Gonsiagition| of g Mactar ferationthg, Bwprogsianruh ¢halSgathdsized DNA Sajueres pahTrans@rigtiprodi t e
strand i n & cobPM2i4 eacti on vol une of 100 al (50 mM NaCl, 2 x TE, pH8). 40
The m xtures were heated up to 90- C, kept at this tenperature for 2

m nut es i n aAyhe synthesizad gape oy fopomulimers vig iisdreRt] andBambth Floning aites the prepsration was

t enper at ur @gasipd Wity FeoR! angiarmidh pron fodliggiion avith the Nectas §adiof the ligtier) reestionowgre digested
anneal i ng WihAOupite of Eeaky F%ﬁ:&w' in,a feial Yofume of4D 1l (34nM I PH Z§rtOA MM NaClR5

+ R6 plus ymm 'ﬂ&?’z BB | ¢ fiqr-ongobour. Thererfier the YA ‘Iasﬂle‘Q'pmS'B‘EﬁeFal Fﬂ?nt

|V: R13% rpas o, PH Al was with 80% efhanol, ciried and, taken yp iny

mM Tris- ? 'd &]3“ @é“rei, sP 'a':fn g )n$

U of T4- 'lﬁ'nﬁ talr ‘EE@% ég 3&%?

17- Cfo - 49 mar Mgk; MUFR roa

i xtureemo am.tfsﬁlo da+ a%a%wan hey a%%ﬂ g

pH 27/ an arﬂtﬁéﬁgﬁﬁ&e@ﬁmﬁsﬁﬁf&'aﬁ% bdﬁ@rﬁ HGEs, W T oet hanol ried and
taken up 'ﬂxe&& pe¥ phash biiBd to & bitritrah |urrf?-f mﬁé‘% bé;ﬂa&ek@w@(iﬁﬁdrm&.a"‘@ fRala,

m xed Wi t hgydén; & émd.hﬁgz iy, ah@éqdn&&eafwﬁi £PthM afhrHenilr BREBHE Aach &S 6 the D0

Sweden), 2elfbteSESntaindd CipprRiM5HTOD QN0 ARGE of Ghddd H¥BtSYY B8 SpEiRA0n bR

heat ed ai obfdtainiog fethidiun B¥omidé.CThe DNANVETe Gieuakdet Iby IUY iMinatiehl TheasirbtiRicibas confihingm

| ong, 0. Olabouh751% okthe Wikbi/DNACwarb aonladand dried uhdiryoduse prasirfe. MhealDNA WS resabioadedOr

2 hours, tleriindl hencentrgtivniobth! sgPNNeISTEeff@. | oaded. El ectrophoresis was carried
out at 300 vdha amaunt of 025 picdriBHesfab the Festrigsted inserh DNA whs wixeshwithrbl bitarelesiofypregased 25
cm The getechnBNAntagpiaidicbe ab¥lad (F0omM Jas, pR 719019 M Mpise: T 1:B%ritneM spermidine; 1

cor r esp&hdPMATPHS wnits Ex0itdligess (Beshdnohr Mennbelm)itThe incubatics wes werderl et atiths c@ fabdd
for the fikhoys. fiar addifigs oir3 'eajtﬁm&' FaliethyryssBeeliingsr Manmheimpend 80 iHETE beffep Fhe 6

EP 0 236 37ptusy %&%F%%@Prm‘!‘e‘l"y oh M@'(%Werﬁgg fm 5 iAsPY {24 : 24 :
prepar at i off}-vafvo! U‘BM%%% PH 10and d o, ?S‘t@P""P’e 'P @ﬁ’%f’h?’f@s‘of
50 [err %%uun é E} was °"H‘$ F' i3 de‘@‘?sﬁ‘?de“‘"c? ?‘T‘g r1'°l§t he
=$Rzy% d %nﬁlsﬁ | ure2 ac::f 0 |on S gw g n_Fi d.

e pez s1o E 1 % g F g&qﬂdasa
Jynthecic § el 8 ,f,m .ng A gﬁﬁé&% gﬁ,&ﬁ
' r i I d
Tr anef ormeig Alor® r.fE'ft e s imfa Gord y,{aa 5% SCoolBRY of ©1cBl suain
mul timers guaid.trie SmaRw: a@- QﬁH 9 Glot ﬁ‘éutﬁbﬁoﬁ' & Rinbiakié QRurd@Sre added

di gest ed Wotdoo Ec&ﬁbsram.eﬁiadm lri%ﬁbaﬂdin wed domeOadtbefoRd ubtittalboll BéhsiiOd 2Gd 108 Bellb @b Of
the |igati e fkeahed T cifeewsti @med qélckyi érnhicéd @nd) Bdntrifuged at=8,0081 rp@ ek S Ghiuidk.t TheOf
BanmH i n asedifieal of the ceil¥evas fesddperiod (5100 MVBATiMScalcipl ciflorfe sdiGtidn aid RepiGlt 0 TGorrd!
MyCl2, % niiniast )t was c@Hifuged gain apd eeshspended Thhi®md abitiam chibvizle Bbikionalhe cells were kept
-et hanol - pr&di g foaé toursa Thénel hbofstedle @lycerclofas @dddd ehd thel icelis vebrsequickip frogeil il Biuid
washed twi weogen artd sREthabt Warfbl , dried and taken up in 24 al TE. 10 ag
pl asni d DNA 3he jhEseitained foRattasmpetent ECealizoeksrvere thawasiad i Te dER I gk colls D@3 the
Nucl ei ¢ AcPuitiedrigated DNA were added. The mixiure was kept at 0° C for 20 minutes. The cells were heat pulsed
s0 at 37° C for exactly 4 minutes to enable their uptake of plasmid DNA. The cell suspension was chilled on
ice and diluted ten times into nufrient broth and incubated at 37° C for about 40 minutes. Aliquots (1%, 10
%, and 90 %) of the suspension were plated on agar plates containing 1.5 % agar, nutrient broth and 100
g ampicillin per ml, which is used to select iransformed cells by their resistance to that antibiotic. The agar
plates were incubated at 37 C for 14 hours. The growing colonies were picked and checked for expression
55 of a fusion protein with hirudin sequences by an enzyme-linked immunosorbent assay (ELISA).



11, 1645-1655) were digested with 40 units EcoRl, 30 units BanH and
dephosphoryl ated with 2.5 units calf intestinal phosphatase (Boehringer
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After 30 mnutes at .0 * Cthe cells are frozen three tines at -70 * C and
thawed at 37 * C. The chilled | ysates are centrlfuged at 15,000 rpm The
supernatants are kept for det ecti ofPA T FIRN- 1 ke proteins. 10 The

detection of hirudinin E coli lysates is carried out with an ELISA test.
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- 1TCACAACCACCCT ZACTTCEAA
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CATS COCCCAACAATACCTE /&G‘"rﬂi\ﬁ* o

T O TTLACTCCCAGCCTA9 40 which encodes a hi rudin= *Ti ke protein haV| ng the
bi ol Ogl cal activity—ef-hivudin 2 Recophinant ni ng
conprising a DNAeseqmﬁthEmmrmccnncﬁnarcnurcm&-&-reemmtnmmmcDNA
nol ecul e char act er i FE@SHTTEEIEECTCACTEOMDTE BTRCCTATINOC TG CRIFEREBCTITTLTTEI Ng t O
claim1l which is operetiretyaiiiet—to—ar—expressor—gont+ot—seguence. 4.
Reconbi #ant DNA nol ecul e accord| ng to claim3 characterized in that the

expressi on contrg e iy he E.
o e oo %ﬁa e e

system
the E. coil |ipopraleln nro [ Vea ence or
anot her eukaryotic expressi on cont f‘ol sequence. 5. Host mcro gani sm
charact®ized in that it |s transfor d with at | east one or the
reconbl nant DNA 55 Sa ) of clains 2 to 4. 6.
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40
which encodes a hirudin-like protein having the biological activity of hirudin.
2. Recombinant DNA molecule for cloning comprising a DNA sequence according to claim 1.

3. Recombinant DNA molscule characterized in that it comprises a DNA sequence according to claim 1
which is operatively linked to an expression control sequence.

4. Recombinant DNA molecule according to claim 3 characterized in that the expression conirol sequence

50 is an E. coli promoter system, the E. coli lac system, the E. coli 8-lactamase system, the E. coli tp

~ system, the E. coli lipoprotein promoter, a yeast expression control sequence or another eukaryotic
expression control sequence.

5. Host micro organism characterized in 'that it is transformed with at least one or the recombinant DNA
85. - molecules according to any one of claims 2 to 4.

6. Host micro organism according to claim 5, characterized in that it is E. coli.

% e L omos w



2

EP 0 236 330 Bl Enriched extract fromthe E.coli clone No. 9 inhibits the
transformation fromflbrlnogen to fibrin, whereas an equally treated E
coi | extract which does not contBR R288,@4B} udin gene displ ays no _
i nhi bition. A conparison with hirudin standard sol utions shovvs t hat the

bi ol ogi cal A%&B&s&‘\‘otr }f\e?: Rgrgﬁ ?fz%ﬁﬁqﬁl -Irﬂe pkogairpﬂag'kgerﬁg rh‘ﬁgggfsaq&eﬂ corresponds to

a hirudin concentratio I'rudin ac vity of the E:
coi | extracts I S noreover neasured their, a Y, nbln
act i vi ty lvimet g pet LlecHF B geh et ¢ !’ &I%FI#GSWQ%%% &Iﬁ}"b

cl eavgs héay 6 tav CysnPsGldt Sex Ash (VabSys GLn 61 SlynAsnhlys iyg i &e Gy at e
TOS\ﬂ y- d?r MEQ!QNAL Qh IR ZY 8 Wal M BOE BIv 8USthr M LY8cire)Gln Sax maeasxest 890

dlet 4 MeXed with 20 al of a
thronbln s ﬁﬂ%‘{)gﬁﬁ nﬁgﬂ:l ?’é?ﬁ%%%te uffer, pH6.7). 10 To this

50 al of a hirudin-containing solution (x ng hirudin in diethanol am ne
buf f ere f or gaodyihe giologicaFactigly lof hiwstio,r act ) are added and incubated for 5

m nut es at ciaictedzed M thaicaghrshergapismAs trarisforpied yith Har recompipant DNA| mldcylp ag¢cbramgri® i n
di et hanol afifife adfandin)thas he hisgtaciiep Rrpiein Pbfeinashby irressighangfouliurieg giithettignatormant
measur ed a®i@8%dnm in the photoneter ( Shi madzu) every 60 seconds for 6

m nutes._ The increase of the extinction is a standard for the thronbin
acti vI% f‘%ﬂ?ﬂ’“?%’u?'?ci procal to the hirudin 15 activity. Caims 1. The DNA

sequence 2@ oM CTAT.;,.77 . . ACACTCACTGCACCGAALTCL CAGAACC.
NA-SOAUBRAZ ATTC: CAAA *C TCACTCACACCCTT . . z- CTACCACCCAA.
CAC CCAC4-dGi C . - ~i N 30 ai CSATCOCTTACOGOCAAGCTACTM

CG%CGCAQ TCACAA T T G CIC
C -11 CTCG Wmmcamammmm Cﬁfc@%m&a'ﬁhaGT GGt CdA
T. C CTI TACCCCC. . NRMF’(S&@;FNWFWCWMM&'WManeS a

hi rudi n-1i ke protein haVI ng tne prorogreal actwity of—rrodr 2.

Reconbi nant DNA nolecul eefor cloning conpri sing DNA sequence according to

claimsl. 45 3. Recaubichehtrbdctaat e ctdte T conpri ses
a DNAss equence accacmmﬁﬁ'memmﬁqrﬁgﬂcﬁﬁggﬁh&g i ﬁﬁﬁgg to an

expressi on control -sequence } 4 __Recqnhi nant DNA.IEDJ.;%LL g toclaim
ol "sequéhce 50

3 characterized in that the expression contr is an E.
coil pronoter gyst e - ' t anase
syste#h the E. g‘gl E&fg(ﬁ 5 g‘ ACE TRETGECAARGECTACT: ACSRCECRPASTTACRA | a yeast

expr essi on control_sequence b TG IREF THRRCETIASAE T Ta8EaFCE8ENSARCTDNL I O
sequence. 5. Host micro organism+eharacterized rn that 1t 1s «ransforned

with at |east one or t he reconbi nant DNA 55. nol ecul es according to any
one of claims 2 f St p dngtocla|m5
charaterized in Ecﬁgg gggglﬁ_‘““:::g“‘cc RIC, . * 1-1111111
111111111111111111 “Ep ‘H @3@’%? GCRGCCTRY
s 40 die flir ein hirudinihnliches Protein mit der biologischen Aktivitéit von Hirudin codiert.
2. Rekombinantes DNA-Molekdll fiir die Klonierung, eine DNA-Sequenz nach Anspruch 1 enthaltend.
3. Rekombinantes DNA-Molekill, dadurch gekennzeichnet, daB es eine DNA-Sequenz nach Anspruch 1
45 umfaBt, die operativ mit einer Expressionskontrollsequenz verkniipft ist.

4. Rekombinantes DNA-Molekiil nach Anspruch 3, dadurch gekennzeichnet, daB die Expressionskontroli-
sequenz ein E.coli-Promotorsystem, das E.coli-lac-System, das E.coli-g-Lactamase-System, das E.coli-
trp-System, der E.coli-Lipoprotein-Promotor, eine Hefe-Expressionskontrolisequenz oder eine andere

50 eukaryotische Expressionskontrollsequenz ist.

5. Wirtsmikroorganismus, dadurch gekennzeichnet, daB er mit zumindest einem der rekombinanten DNA-
Molekllle nach irgendsinem der Ansprliche 2 bis 4 transformiert ist.

56 B. Wirtsmikroorganismus nach Anspruch 5, dadurch gekennzeichnet, da er E.coli ist.
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7. A process for the preparation of a hirudin-like protein having the am no
acid sequence 1 net thr net ile trx asn ser zet Val Val Tyr Thr Asp Cys nr
Gu SeWdy Gn Asn 5 21 Leu Cys |[EROZIBIWBI Gy Sex Asn Val Cys Ay An
Gy Asn Lys Cys Ile TAU Gy Ser s'.- 41 Aso Ay Gu Lys Asn G Cys Val
Tr Gy u Gy Thr PZ PO d n_Ser Am 61 Aso ASp Pe Au Gu
Ille Pm Q% "amzutﬁﬂs@"gp *iges h"“df'ahn"cheﬁmteﬁ'ﬁH"ttdﬁ'eA"Eﬁ“’B%%F?f‘SFz activity of
hirudin, characterized in that a host organismis transfornmed with a
reconbi nantt mm&mmwmmmmmmmmsmmm

hi r udi ng| lﬂ{ew{@}s%ﬂﬂbhﬂﬂﬁﬂs@’w&'&ﬁ@?@l Gﬂﬁi:&h&yser
tragst of mpt ook Sal 3l den i Bl GR AR Bl Bad Yo s&pts 3
CCUTaCcr . GhCAsRigdsp e fhy el Immmm'f“ b

CCAA4AT?' CC-: CCCACTCCCTTTCThCCT- , ACCACCCAACACTCCCACTTTCs; TC 30

1121  GHCT CCinll TedE-Glotogisehbn - Aktvitst Mok (Hividié, (dadineh gékokaRéEina CaAET b Wikdofylnismus mit
Ss- CaCCCAAT Géinem fokdnbhiante\ ONAMbIeRICWEaEh ArshrudiCT Gigr A irinetdmldd ikd, tindSdaB Tdas durch
let CARA- s COStpradeidniand R@ividing des Trandiomiantef@ih&liene KBLGIMEMAICRXIRGein isoliert wird.

* ATCACCTTA. - pTTCAC CCCRCCCTA > 40 die fir ein hirudinghnliches Protein
mt der biReverglicelénen Aktivitlt von Hrudin codiert. 2. Rekonbi nantes

DNA- Mol ®kl i fUr die Klonierung, eine DNA-Sequenz nach Anspruch 1

ent hal t end: SéqumespdABNmant es DNA- Mol ekU , dadurch gekennzei chnet, daB es
ei ne DNA- Sequenz nach Anspruch 1 45 unf aBt, die operativ mt_einer
Expr essi onskontrol | SW%WHH—MO nach
Anspruch 3, dadurc’nl ERAET LT AEACAC HABT R EC RRTHIESEAGMEKBRTTIF TiC e quenz
ei B E. cBl i - Pronpt or sy BRASATACIARE ARA TG BFACTFACE TRFITARH CRFTSTTACACACAIACACELTT

E. col i - p- Lact anase- Syst €m das E.coli- (rp-Systen: der

E. col i - Upopr ot ei n- Pr ressionskaontroll sequenz _oder eine
andere 50 eukar yodn-erﬂﬂscﬁwmassdmmhomwu’emuemm&tc SMRRGAAT

W r t sni kr oor gani smus¢CadeaiTeCing sgedcecmzeTITETERcc atkcecamadreganTidesc el nem
der rekonbi nanten ' ' |

transformert ist. 55 6. Wrtsm kroorgani snus nach Anspruch 5, dadurch
gekennzei chnet, dqu = — Zur
Herstel | ung ei ne¥ hl':r"g 2@ CF TR SBRCHCESARSCHA PC'GF&F“CAPﬁCﬁG)@éTM%_enZ 1 nt
tl= ftsile t-. aza'd {7 1R T ATRG ST C ST AGP STETHH STROCRETIPSI N Asn 5
21 Au Cys Leu Cys Gu dy Ser Asn wal YyS Gy o gy ASMLys U« S 11
leu= Ay Ser 41 Aesp dv Qu Lys Asn. G-x Cys vtal - Ay Au Ay U=r Pro
Lys fro G3A Sex Ms ~ Pn, Mu Au %y Lau Gn
* 10 und der tbF’oIcéﬁﬁ 1§ € fema ﬂét‘ﬁﬁl’ﬁwﬁﬂﬁ‘iﬁ@'ﬁ 36286 dur ch

gekennz®i chnet, daB &F h‘W‘F"c‘-s'B‘?'g&rf@ﬁﬁTs?"rﬁf‘t"'@ﬁcn@fﬁﬂﬁ@&éﬁbl nant en DNA- Mol ekUl
nach Anspruch 3 oder 4 {ranstorm ert W rd&aund daB das durch Expression und
Kul tivierung des Transfor rranten er hal t ene hi rudi nghnl iche Protein isoliert

\iAMA[K(g;P Ei\cljizdl catlon(sgn15 ;L S6 %I%"udmelé)!l(\lamraw i“oapque K@' CACTCACTc CACC;

*AQEAT?E@%TW&W@%@ SR SRR o B ondicaten 1.

Molécule d'ADN recombinant, caractérisée en ce qu'elle comprend une séquence d'ADN selon la
revendication 1, fonctionnellement iiée & une séquence de régulation d’expression.

45
4. Molécule d’ADN recombinant selon la revendication 3, caractérisée en ce que fa séquence de
régulation d'expression est un syst®me de promoteur de E. coli, le systéme lac de E. coli, lo systdme
de la g-lactamase de E. coli, le syst®me trp de E. coli, le promoteur de lipoprotéine de E. coli, une
séquence de régulation d'expression de levure ou une auire séquence de régulation d'expression

50 eucaryote.

5. Micro-organisme-hdte caractérisé en ce qu'il est transformé avec au moins {'une des molécules d'ADN
recombinant selon I'une quelconque des revendications 2 & 4.

55 6. Micro-organisme-hdte selon la revendication 5, caractérisé en ce qu'il s"agit de E. coli.
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25 CCAA "; C CCCACTCT. CTTTACCCACACCCAACF CC CCT AC

| TT- CAl G * ~~~m~ e - :2: CHCTCCCTT"C CC % CAGCCAC- &CCCAAAC:

CGAC- - - SCACAACCACCCTCAC 1 - CCRA | P10 2363388t C 4c:00A f SYZTC A GC 7CT-A C 4C
C i ACaC  C&CAC; - Cl CCCACI - Ar; ACC-ii 30 40~~~~~~~

~~~codant” p%rﬂ?’édé P r%) 1§°"| Fige Ir°tél'"8 aﬁ%"gg? ? ”h %%?yﬁgt @%Aﬁqac?o VIt 4
bi ol ogi que do | ' hirudine. 40 2. l\/bI 6cul e d' ADN reconbl nant a cl oner,
conpronant! FAe EERFeheeTy' mmmwnammm Bssi Cm‘m: G18. Sct/m1e6m Bsrd’ ADN
reconbg nait r.estavsaninﬁojsse'ﬁﬁn s&mwﬁ,l i Bkesel on

| a "Ngvendjicakd NgLi ‘Eﬁm; e on
d expressé1 EES%%B’ ém %i‘?ﬂr@% reco |n§hfa§=e?ﬁ1ﬂvn&?e€'8r€af%%h
caracterisd e FER B8 GLB FuF 2% G *%e4Pression est un
systene de pronot eur de E. coil, le systenme lac de E. coil, |le systbne de
| a fi-dbact astassividebidingicoeidb J'hidudin@)t&h@éthé bu pe duéorﬂransfarhia,unlomapﬁsmmﬁtea\fec @ae

| i popr ot ei nmolébsle E'ADN Fdcombineat satbrUie mevendibationely ol 4t stosn ¢ queple axatdingnandiegueed/ ur e
OU une aut rithinglingobten® pdrexpression at Guliwre du wsopipRati eshiseiéy. oucaryote. 5.

M cro-organi sne-hdte caractdrisi en ce qu'il est transforne avec au noins
| " une des nol dcul es d' ADN reconbi nant selon |'une quel conque des
revend¥cations 2 a 4. 55 6. Mcro-organi sme-h8te selon |a revendication 5,
caract Wis4 en ce qu'il s'agit de E. coil. EP 0 236 330 Bl 7. Proc~dd de
preparation d' une protdi ne anal ogue a | Mhirudi ne, ayant |a sdquence
d'amnoacide: 1 M thx zra Us t asn ser sat Val Va. Tyr flr Asp Cys r
&QGu Sur &y GA Am 5 21 IACcis Lau Cy Gad Ay Ser Asn W Cy dy GA
Gly\a8l “Lys Cys lie au Ay Ser '%f 41 Asp Ay GClu Lys As.- G- Cys
Val shr Ay GGU GW Tt Pro Lys Pro G Ser His AmMSl1 Asp Gy Asp R'" Gau G U
Ile PmGW GWI Tyr Zau Ga *** **W70 et |'activitM biol ogi que de

| " hirudine, caractdris4 en ce qu' on transforne un organi sne-hote avec une
nol dcujse d' ADN reconbi nant selon |a revendication 3 ou 4, et en ce que |la
‘protdi ne anal ogue a | Mirudi ne obtenue par expression et culture du
transformant, est isolde. 15 25 30 35 40 45 50 55 12
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