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SNAc-S-Fuc (A

in which SNAc is either N-acetylgalactosamine or N-acetylglucosamine, S is either galactose or mannose or
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m nor parglucode and iFpois fietaseo Thet dompdupdsefithe formulad arodeced by the Iipech khapanillegsis have for

mani | | ensthempst ptrtaiglycesy radicd Q-inksdrte,tirecrine T whigh panrbe capraseniad by tha fpgyley | r adi cal
of the fornmula (A) shown above. The conpounds of the invention can be in
the free BHAM®r B the formof their salts. As they contain 10 free amno

and guani di no roups i n several am n acidr uesrt 4 he' cOo r%f the
A gt e Sl M

i nventi on'n

salts arePPHc

t her apeut ﬁo% %un aé:% é}ﬁ&n éagfgqrp{hgﬁrgg' orV fa egfﬁrg&%eﬁ s@lfs' ﬂ@th@f Eontain
hydr ohal I £ agldSnh 35k m@B dues2 A poindR 6F thé nbdnticHCdaR! be in
phosphor {ﬁ B he Qﬁtﬁ{ SejcPSdafon tlsﬂp B35 Bhridulal BhySibIBGEMIE toRFebld Salft! €
in parti CH n@e[n%@lsﬂ g&ﬂﬁcgllya (as ASpra36MARE Mdighfi® Béids &6 hydrohalic acids
p-tol uenef agﬂ%ﬁocﬁlﬁlll id), Qhd disd sultuR¥\&did, Bllldé BSatid 28 berophesphsric (aBit.Cbp@Sentative

et hanes uhd s 4eids GieCih par@&:lav\@ehesﬁlﬁ)ms %El@@(&ﬁ( | 63 bahdohSuIdNIE for ptoludaedlifosic acit)lor

| acti ¢ ;ACioNer dkaheBhifohi€ adids (Such a6 Matharesuliericlacidyeis well aCdathoxyliieiadidsrsuch @cacetic acid,
ascor bi ¢ péicteiaghiniiiid dcid stadtic Aeid,Asalic lBekaarric adid) eschiblctacidiand citric icid.cAsn bavever | 1 ee
car boxyl @ aryliis biso Gatiafaé caiixyl @roags id seves! animsacidwisidubs, wbicthearbpkyl groupsimpart

i ppaKt  acadtbicchadacterda the entir@péphids, tiay canelsp bpini thieforn dfsgitscextn sediug, posessium. ¢alelmf or m
of_sal t s, oremggneshomlisalin ompasoaass ammeniuy salts iderived fremgarenaanianer st Physiologjpally, ftalesables
ammoni aem erghnicnitchgen-eoatdining base cinweer.cas dhey goniiryal |th9| soyP &me frop qefo greyRs az't)ffee :
organic nammwewdmemrwpmtm caypRiee bejip e (em of inner 8y cont ai n at t h

free car bo o for tha dprogyciien of fhernew Bﬁﬂ"ﬁ’?ﬁﬂ)‘p’ sd "9 ‘taﬁ’ '§'8 "E?e i n
the form g?g éisé{tqu e‘ih; $§éﬂgt‘ §p°‘ﬂ§?e"" '3[“ ?‘1" gf t °r 3 re, :,b orel

| t ' s " %
gy 8ot qja.maw;c %i e
met hods aF?&' ;nba me grnac(P 9& a(hh r@eﬂpun
of the f F "9 a" .ﬁo oung' aﬂgheon‘éeﬁt gl’l C

aci d nmonog "é°r lg?ou oI yS| s and/or |f de5| red, rem)vi ng the

gl Swosyst tssetoqlaeh aqmns%mqtmamtd wahilghde formula | or 11 obtained by

hydrol ysi s—or_acrdof ysrs, and/sor, 11 desired, converting an obtained

pol ypept i de g wbitidn fof BE hiffihdax8kding 1 AHelinveitloR B dgiieCihl B fnanridk Knodin Peitlsé. This, lesches
conver t i Ngelghgihg'td ihe lBperied Bludinglisdmaniiensis (Bureing)isp xethple3in Chinajcdra@gatr@redpfilled and

hi rul | i ns alersapgetylientidiraaen. iPeeterably, WhatsbbchosT ire prosessat alibough fihet Heed parts irthich ieentain
accor digag riofe Hikin may &5d beoused. Hodewer decapitetioneis B aery imewenspaing precesy kiors, thdugandh e s
bel ongi ng of Isechécars pauiied o diftaintachinieam auandityiof buee material. Beforgredragtion, thefrozen &ﬂqu%

i n ‘i na) amrgeougeinhecblaxs, hotbgehieat. Gmdb himiinsssipisdje brroldypranio selvents Pyobrag Beaing of -
whol e | ecethawl. Arssitablequsiod stiic banthe agéptadthes heen degstipadby R Bagsly ebelt hrpmi fes. 2 ¢
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di gesti ve eninyrsesony purificationgien the elurtq ofdhn gehBirafioromaydhe subjprtad tp affinity carom apglél
filtrati orwithdhrembinebovad toanosnRropiiate Balrix. Auch a8 Afige]ton cypapaen é?F°€' da%'@’ate [yepharose
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~desalt| ng. step can be omtted Clher voI atlle eI uents such as formc aC|d



wi th thronbin bound to an appropriate matrix, such as Affigel or cyanogen
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conplete after a few mnutes. However, the quality of the reaction product
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i ngredi® N, CCOL DD iRathol §nd Nl & Ssofofths a salt thereof, in a spreadable-
s e gotT

fatty ba a tenside havi ng an H LB val ue

of bel ow 10. 1yEnyi&iMatstal s ﬁﬂm%@hmmeu%a@bétalc&edmdaﬁbntor9 ngloG LINEDO RTpoARHEHE!S
sol ution %Bpnte Bnt6e NuMGsil O KFOHELGt coRMA,C 250 Gk, 7 Link Particlo\sRB] AURS, 2 2D 214G fibw 5

t her eofgy inflmith. Bfbrt A: 6.9 P& Ritkidkasetit adid, wiubra Be adstohibiil theosced diflusrarceticfacid. Méhitoren4i de
havi ng annHLammah@%bof bel ow 10. Al these fornms for topical application
can al so contain preservatives. The concentration of active ingredient is
fromapproximately 0.1 to approximately 1.5 ng, preferably from0.25 to 1.0
ng, in approximtely 10 g of base. In addition to the conpositions

descri b#d above and pharnmaceutical conpositions anal ogous thereto that are
I ntended for direct nedicinal use in the body of a human or a mammal, the
present invention 45 relates also to pharmaceutical conpositions and
preparations for nedicinal use outside the living body of humans or

manmal s. Such conpositions and preparations are used especially as
anticoagul ant additives to blood that i9 being subjected to circulation or
treatnent outside the body (for exanple extracorporeal circulation or
dialysis in artificial kidneys), preservation or nodification (for exanple
haenpseparation). Such preparations, such as stock solutions or
aIternatlver preparatlons |n S|ngle dose forn1 are 5|n1lar |n 50
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of the active ingredient/litre of blood, although the upper limt may stl |1
be exceeded without risk. 10 EF-0 83A3/BB1L The invention rel ates
especially to the hirullins, DNAs, hybrid vectors, transformed host
organisnms and to the processes for their manufacture as described in the
Exanpl es. Brief description of t amgr[,ﬁlm Ngggo| | N the follow ng experinental
part various enbodi nents of the [present—rvenfion are described with
reference to the acconpanyi ng dravvi"mjé ih ¥hich: Figs. 1 and 2 are
schematic di agrans showi ng the ijh vit?o >y?ﬂh sis of the hirullin P6 and
P18 g&nes including the PHO5 si gpal qupn

codons. The 12 ol i godeoxynucl eot} des 10 ag'S d are indicated by nunbered
full lines and dotted lines, res ectk el/.9 i 3 schematically illustrates
the construction of plasm d pDP3_s. i sfhpmatically illustrates the
constyuction of pismds pDP34 an Fyp-{ 5 schematically illustrates

the construction of expression p PFL- HTI - P6. Fi g 6 is a
scherratl c illustration of plasm d pDP96. 15 Experinental Part I.
Exanpl e 1: Singlerppgk fraciens gre ’E?“H%l'é c@'i@?‘?‘hﬁ’l‘j impediately 9’6’" I?%radﬁcuf"?‘(‘iﬁ'g'ﬁuqee@bﬂ'é@t

Hi r udi ndl% &) isediopq @H!?F §"Q et i iepframRin arive Erecastive a@?f‘ﬁé’? ’%ﬁh@"ﬁpgﬂ?md wi th
~a bl agde"A 'f‘ﬂ‘% eextr ctlonls carr edo SCI’Ib Ba dy -et
~al. [Thro ulm% i‘m a"b are

added t 15

1 ml/ t% b  applled
M.~ n Rﬂﬂﬁcélu o a?e %Q{ E{e

Cwent ra hgriasP ur ca 5r|'| uPErPélﬁ rh:«ﬁ:na lth a{f‘\ aﬂlo b)&ﬁéﬂger column

. conceMt rgg,{o(w5q50q, un er constant StirTri ng f mn. The insoluble

pr ot ei ns Rfubnt A5 §mn@¢@d.|,tﬂqgjlecant ation and d| scar ded The extraction
step i s repsrted gwsMHEGOH, oW RS Mmkin. This tinme, 30 liters of cold 80 %
(v/v) acet magesirabivh i ufagpumeﬂus dig36lveliGi\1 Al GlusdBA Bnd dpplidd Ontbithe Gbibrhi) | S

prem%l tated by adding two vol unes of cold acetone to the extract at -10
[err] Mnttoer28C ent Elitibnigradieran t he precipitate is washed with col d acetone
and | yophilized. 30 Exanple 2: Purification of cr ude extract 1 g crude
extract is dissolved in 20 m 0.1M acetic acid, centrifuged and the clear
supernatant is applied onto a Sepn@Afigain 30%5‘Buaerfi ne col um (Pharnacia 100
cm¢ 26 mm 400 nl bed vol une) pfeegt++preatefd with 0.1 Macetic acid and
connected to a Pharmacia FPLC sypt d#i@ Thé ePufion is carried 35 out with
0.1 Macetic acid at a flowrate|of 082 M /Rih and monitored at 280 nm 6
m fractions are collected and tpsted fo %t vity with a thrombin

i nhibition assay as described by| S. o et "al|l [Anal. Bioch. 161, 514
(1987%]. This step gives a 4-folgd puréfl uatbm. The active fractions are
dried on a |yophilizer, redissol ked—ih-2 02M hi stidine/HCI pH 5.6
(—éL.uent A), centri fuged and the clear supernat ant applied onto a Q

Sephar ose Thesfractiang weagellestedeand Ity er acetumrro(ititien- The pgtameﬂosws'ife ofriyre bed
vol une @8ullA purtorbader meredhgn 89 %).a phar maci a FPLC system and preequi | i brated
with €luent A Elution is done with a step gradient at a flowrate of 2 . .
mmn: 48 nin O %B ( eluent B: 0.02NPHP&tidine/HO pH 5.6 + 1M Nadl ), 102
mn 15 % B, 65 mn 100 %0 B The run is nmonitored.at 280 nmand the active
fractions are pool ed and desal t etleldsvf inabeyoicatbex G50 fi r}ue colum with 0.01 M
[err], then freeze-drigd, JThi S step y 6-Told pufification. The dried
materal is now submittle ﬂe.“ S-epaF-ai- Jgdtag&ogw"‘” re—asqdescribed in the

fol l owi ng exanple. 45 Exwﬂyhféowpwqﬁ!a 18meficati on and separation of

i soforms The dried mat qr&RipA gpL@i SSOl Y @GhgHultiey stilled water at a
concentration of 9 ng/ 400 [err]. 200 str,ﬂgmr,tpmns ar¢ applied onto a .
Nucl egsi| C18 RP HPLC CU'I'U'rm—g 2507 particle size, AUFS 2 at
214 nm flow 5 50 nm/m 'Fhen‘i‘:’ﬁﬁ RFCA: {:ﬁ 'lefﬁ S,, roac¢tic acid, eluent B:
acetonitril + 0.08 %trlifluoroacetic h@ZRMIgHHin 214lnm Gadient table:
55 Mono Q 0.328 mg pure hirullin P6
0.128 mg pure hirullin P18

55
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EP 0347376 Bl tinme [mn] % B initial 10 2 10 5

4 18 44 28 46 90 EP 0347 378B154 10 10

64 10 Single peak fractions are manually coll ected and i medi ately
dried on a vacuumcentrifuge. An aliquot (10 [err]) is 1:1000 diluted and
t est ed foExamplei4 Gherasigrisgtionof higdling,. The active fractions are

rechr omat ogr aphed under the sanme conditions. 15 The two nost abundant
peak fracf"%???g""’&r"@e%ﬂb'g%fﬁ Q&gnated hirullin P6 and hirullin P18) and
submtted t% e next |f|cat|on step on a Wdac 219 TP phenyl silica RP
HPLC cdl "sefgf; 5 [err] pores). Flowrate 1 m/nin, eluents and
gr adi ent |ru re Up to 700 [err] protein can be applled onto the
col um. T rac |ons are collected and imediately dried on a vacuum
centrifug Gi€P is carried out on a Pharmacia FPLC
systemyvl?’hﬂeﬁ&gﬁﬁgaog%hé%ﬁw%um 20 (Mono Q 5 x 50 mm ). Eluent A-
0. 05M HCOONIggndifons>sed efenipitt  B: 0. 0O5M HCOOH, flowrate 1.5 m/mn. The
peak frachitun pb9spminpurified is dissolved in 1 m eluent A and applied onto
t he col unkiulib P18vbrwstne : 280 nm El ution gradient: tinme [mn] % B 30
initial 06 0 36 100 40 100 42 0 35 -

52 15 c)Amitvaackraadysis@hthe ahale malbduleet ed and dried on a vacuum centri fuge.
The obtained solid consists of pure hirullin (purity about or nore than 99
% 40 Tabl épdroxifnaélyl3.5 0.0 of each isofoun isthiydrelysed for 24 h with 8M HCI at 110°C and then analysart ep
t gt ak pr ogxdescrizediini. '@@hﬂénabtﬁhﬁmﬁdﬁn (1 988)InThe GyRolR@tesMvethe following comppgifion:

hiscdl 1in P6 0.5 ng hirullin P18 50 phenyl RP HPLC
1.3 ng2hirul lfi g 4id28 my hi ruI | ipg P18 Mono P P18 0. 328 ng pure
hirullin P6 (.J_LO ”l% gqrT IIIIUIII]I P]_S 55—¢2 FP—0—S47+S376—B+—Exapl e 4:
Characteri zaffi o Ri rful I'i ns a) %% )ent lon tifjres on Mo b ))col um 5
Condi ti ons sge SGrar?HleZhlrullla 28.6 mn | 65(6)
25 Thr 32(2)* 4.5 (3)
Gly 7.8(8) 9.6 (9)
Ala 24(1) 1.6 (0)
Arg 3.2(3) 1.3 (1)
o Pro 2.8(3) 22(2)
~— 30 Val 22(2) 25(2)
Mot 1.8(1) 1.9 (1)
lle 22(2) 13(1)
Leu 1.2(1) 25(2)
Phe 23(2) 3.7(3)
35 Cys 5.4 (6) 55(6)
Lys 3.7(3) 3.7(3)
s His 1.2(1) 1.2(1)
Tyr 26(2) . 26(2)
total 63 62
0 Values in brackets and the total number of amino acids are derived from sequencing data
{see Example 4g).
* The O-glycosylated Thr residues do not appear in the sequencing data.
45

d) Amino acid analysis of fragments

Hirullin P6: Fragementation: 200 ig hirullin P6 are oxidized with 50 u! freshly prepared performic acid
during 2 hours at -4 C. After addition of 100 L] water the sample is lyophilized, then dissolved in 50 ul 0.1
M NH{HCO; buffer. 5 1.g endoproteinase Lys-C in 150 il 0.1 M NH:HCOsz are added. After 5 hours the
hydrolysis is stopped with 5 wl acetic acid. The fragments are separated by HPLC and analysed as
described by R. Knecht (supra).

50

55
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hirullin P18 30.1 mn b) Retention tines on phenyl

RP HPLC col unmm 10

Conditions see exanple 2 hirull igp 8®4ai87e¢/Bi n hirullin P18 24.75 mn 15 c)
Am no acid anal ysis of the whol e nol ecul es Approximately 1.5 [err] of each

isoformis hydrolysed for 24 h with 6M HCl

at 110[err]C and then anal ysed

as descri bed by y Knp,g&},gen{ Anal . Cherp61 23 5 (1%@]_ The |hydr ol ysat es
have the fol | ow fg—eerpesttt+on: H-RO—aea— : P6
P18 Asp + Asn Asp + Asn 7.8(8) 5 (5) 3(3) 10.7 (10) Qu
+dn g'!’g k) 6(6) 6(M 9 ( 4) Ser .
4.1 (%) o 6.5 (P 25 T

3.2 (2)* o 4.5 (2‘ Qy ‘3(‘2 7.8 (8)
9.6 (9) Ala AL 2. 42( 050; 1.6 (0)
Arg Ag 32 (3 ) 101 1./3 (1) Pro
2.8 (3) i 2.2 §) 30 ¥

2.2 (2) Val 2.5 (4 1(1) 1.8 (1)
1.9 (1) lie Met .2 (%)(1) 0 (0) 1.3 (1)
Lou lle 1.2(1) ) 1(1) 2.3(2) Phe

2.3 (2) Leu 7 (63 35 O

5.4 (&) Phe 5.5 (@) Lys 1(1) 3.7 (3)
3.7 (3) Hs Cys 1.2 6(@®) 1(1) 1.2 (1)
Tyr Lys 2.6 (2 22 1(1) 2.4 (2) total
63" His 62 4®(0) Val ues1{ih bracKets and the
total nunber of @m no™aici ds are [deri ved!)X rom dequenci (i data|(see Exanpl e
4g) . #he 0- gl ycosWaba brktkots'aoffdé Forfl SeqlEoing BREREs Bambigg)S€quenci ng dat a.

45 d) Amino acid

[err] hirullin PG

* The.O-glyeasylated Ty

nmetTit o T rurrrinm Tou.

f93icug op®pgt PPRRRrdR e geapanElpg iatay perfornc

LI u CITe T

ation: 200

acid 50 during 2

hours at

-4[err] C After addition of 100 [err] water the

sanpl g i s HisutipPi8:iFragthentitiorr20ay Biguh \Pe8l are roxiBied &3 docrifedlwith irilin 8. frhesxidized [ er r ]
endopf otpelypeptids ik yissded in 8GOI §.£M NHMICD; blfee kuid 2 Al therdiyeinl soldoh eontdinidgoLng t he

hydr ol y®nzymeds sddep Jbe sampldis igesied qvemighttat 87 20 iThe frabiments aagamandtal yrPLS@par at ed
by HPLC apaix$echaredegatibel! byR. dleecbt (supel by R Knecht (supra).

55 13

EP 0 347

376 Bl Fragment P6 1-36 P18 [err] Asp + Asn
;&5?0 P18 fagmant H U-13 H Naas | 3653 | 3688 ([6) 5762 .61
E 1% Thr Asp + Asn |52 2y 4@ 22 212)( N x2 (@) y
Glu +Ql Y] 2(2) 3(3) 4'(4) 352)
5 (5) Ser ?3) A ) 1(1) 2(2) 2 ( 0
(0) Arg Thr g y2 21y 6 10
Pro ss 0 (4) 3| (3Yv4
Gly 1 (1) 4 (5 2(3) ()]
1{1) agl (1) 1 | 10
Pro 2(2) 22
Val 1(1) 1(1) 1(1)
Met 1(1)
“0 lle | 1(1)
Leu 1(1) 1(1)
Phe 1(1) 1(1) 2(2)
Cys 3(2) 6(4)
- Lys 2(2) 1(1) 1(1)
His 1(1)
Tyr 2(2)
Values in brackets are derived from sequencing data (see Example 4g).

50

* The O-glycosylated Thr*® residuses do not appear in the sequencing data.

©) Molecular weight determination by %2Cf plasma desorption time of flight mass spectrometry

55

P6 fragment 37-63:
The sugar chain will be derived from fragment 37-63. The following molecular weights are obtained:

Hirullin P6: Molecular weight 7415.9 daltons

14



Metr 1 (1) 0 (0) Leu

0 (0) 1 (1) 15 EP0347376B1 Phe

2 (1) 1 (1) Cys 6 (5) 1
(1) Lys 2 (2) 1 (1) Hs

0 (0) . L nfadd [Viragment 1(1 1
(1) 20 attes— bt ' n sequenci ng data
(see Exanple 4g). * Thp %3R8 yF8XB3tled sﬁ‘ﬁ"[err resi due dges not appear in
t he sequencing data. H 124 F P18: Hrd ta'”iIf B: 20[err] |hirullin P18 are
oxi di zeéd as descri bed /vi3 frullin P§ | d| §ed pol ypeptide is

di ssolved in 50 [err] ).3 4 err] b feg zé f? ] thernol ysin solution
containing 1 [err] enzy IS |added. g ed overni ght at 37
{(err]htc The f;agggnts ﬁZ“"sZ ar-at-ed El?lf #tuéoﬁg %‘ﬁ% as deizr i?)ged by R
nec supra ra rren

36-53 o( pgties@ass spechgmetjc hqw {hatThr*3 carries ag Q)glycosyl r,_ardnfah?f the fomgla( §I)IAc-S-Fuc 2
(2) (ggma@ uSHAQ$ jip which rj_ is N-acetylgglat{togfmme or i- a(:g;;lglucosamgle( §)|s galactc?e( 2)
Ser mannose OQQIE%S and Futils se. 2 (2) 3 (3) 35 Thr
2 (2) Gy 1(1) 4 (5) 2
(3) s 2H| glolecu%ar(we)ght 7198.6 daﬁong 1 (1) 1 (1) Pro

2 (2) (1) 1 (1) Met
(1)) Le (&agh@ﬁt 36 gé‘

1 Pa |a ovaI of z see E%n]rp)le 6) and g?sf snectrometr z 43 tion ‘shaw thafFhrss
1(i )+ O-glyco | (agiaﬁa? e formula -SNAc;S it hich theéab |at| have the meanings
Lys/ glven above H's

1 (1) ®™r The exact nature%fl(\g)adl}a{aéS#%dnﬂlst%ﬁfbk%@eéi\rd&emehved from sequenci ng
data (see Exanple 4g). 50 The 0-glycosylated Thr[err]

resi dues glohroabin-Rpie dhibtich dohgtansequenci ng data. e) Mol ecul ar wei ght

determ nation by [err] plasma desorption time of flight nass spectronetry
55 Hiryl | i nDEEmiddiidnewithl rumanelpigittronitid acdrdihgl to tesmdtibdfaf ScRxiSivne 3nd & Hofskieage
sugar ChalBiecheristry BS 4822 (1988)il givesdiva followiggrimhibitigito@®ants®ae f ol | owi ng nol ecul ar
wei ghts are obtained: 14 EP 0 347 376 Bl nass fragment 3326.3 P6

37-63 +PEKAE 582@dM4 + SNAC + sulfate 5
3488, 4 P18'Kl=78"1PMSNAC + S 3568.5 + SNAC + S + sulfate
3684 4 NAC + S + fucose 3714.5 + SNAC + S +

fucose + @lﬁeﬂ%{“?afﬂys's“h"i*i‘l@s Aad FIB ectrorretrl c data show that Thr[err]
carries an radlca, of th Ecor arti H}éi

- SNAC- S Irrédu dm ecuea tslarn- rmmélij ent SFa Wgﬁﬁ@?ﬁ%{rﬁ% is
gal act ose’ P é' ﬁag

wei ght ss71 "F

Lé,cP1 eose? H| rullin P18: Mol ecul ar
g ?uarfoﬁ{efﬂbﬁb 5Kner'Fi‘s"‘6"ﬂh% ‘EB'[rA)haﬁT s4far s
(S(ii/ Exang ﬁth tolan mass spect rorret
' The reaction mixture is flushed with nitrogen and kept for 6 h at 756°C. Then 3 ul vinylpyridine are

rmnation show t
added and shaked for 2 h in the dark. The reaction mixture is desalted by gelfiliration and dried on a
vacuum centrifuge.

0.5 nmoles are subjected to sequence analysis on a gas-phase sequencer {model 477A and PTH-
analyzer model 120A by Applied Biosystems) according to the manufacturer's protocol. 35 to 45 residues
can be homogenously sequenced.

Fragmentation of hexakis-(pyridylethyl)-P6 with endoproteinase Lys-C: Overnight digestion at a sub-
strate-enzyme ratio 20:1 (w/w) in 0.1M 4-sthylmorpholin acetate buffer pH 8.1 at room temperature. 100
pmoles of the C-terminal fragment give a homogenous sequence up to residue 62.

Fragmentation of hexakis-(pyridylethyl)-P18 with cyanogenbromid [cf. Practical Protein Chemistry (A.
Darbre, ed.), J. Wiley and Sons 1986] and with endoproteinase Lys-C yield C-terminal overlapping
fragments. '

Sequences of P6 and P18:

40

50

0O3H
P6 MRYTACTESGQNQCICEGNDVCGQGRNCQFDSSGKKCVEGEGT RKPQNEGQHDFDPIPEE LS

55 P18 VSY'IDCTSGQNYCLCGGN'FCGDGKHCEMDGSENKCVDGEGTPKRQT SGPSDFEEFSLDDII_’.Q

15



carries ‘an O glycosyl radical of the formula -SNAc-S-Fuc in which the

abbrevi ations have the neani ngs EFOO0 3¢F 388Bhbove. The exact nature of the

radicals SNAc and S has not yet been determ ned. f) Thronmbin-hirullin

i nhi bition constants Determ nation with human al pha-thronbin according to

t he met MBYeiB is Gglvoasviaind tipening as pyidesseddypaninpmeid gpalysigcant mafwsngromm data

(1986) ] &P F@mwlefa)-f o | owi ng i nhi bition constants K, : P6: Klerr] 58 2 fM
DM

P18: K] . 8 Sequence ana s of hirullins P6 and P18
The am %—"lc?@—%a '1 f htic solid- phase Edrran

g??;?%at ! Oﬂ\ %olo?;; a&%%ﬁidﬁg gm %\n ra;lhl |t|0|¥ Oﬁkr%lglbllqo mllhecut§ a% o r::Iy l&é}l ins
t ﬁu
| ot

P6 an ( 6M
guani dll?ég( aratioh. m?f‘és)I1 HZOQ{%F;“ DIA an‘%&g reltoFngll e reaction
m Xt upe | SArilédHQEQ%QAP@) frbm Pblix RRRR (@ﬂgd%ﬁi?boéhﬁﬁgeﬁ N‘Qnrﬁ‘lﬁlm7%§ idolnfany), /8 '@ng3 [ €rr]
Vi Nyl py Mhelbrizfmaic @ctRfloie dotBrithed B8 kndwhmethod of Dhoh Bfal.(Bibdhem. 1195, reﬁ@-ﬁﬁ? Qg
M xt ur e tlehdMbgdnic RGbstiate BaRrbphbiiol slfate (1.earwdn G théeBhtdhp) a vacuumcentrituge. 0.5
nnol es are subjected to sequence anal ysis on a gas-phase sequencer (nodel
477A andestFiion anal yzer nodel 120A by Applied Biosystens) according to the
manufacturer's protocol. 35 to 45 residues can be honobgenously sequenced.
Fr agnen{tPieliminary experiradul (for @ptenmiining| thet dptihym RBS vancéntratiolopr ot ei nase Lys- C
Overni ght digestion at a sub- 45 strate-enzynme ratio 20:1 (ww) in 0.1M
4-8thyl @F’BW%PW'FQﬁ%ﬁ%{vf@"%?PfelPafﬁgH 8.1 at roomtenperature. 100 pnol es of.
the/ C-term nal fr ment gi ve a honbgenous sequence up to residue 62.

Fragrfnt a B'H""lﬁ‘f P H‘!{ﬁ '?"'(‘?)?/ F?"&?ﬂt’étm \f ¢ mo/ml, aRtainpd EX/QFR?U@% BruiRiFg in gqiution

Practi cal }Prot e Ch sty A Darb and Sons 1986 and
i th endoﬁ el St o e et mbo 3§ o e

n

5 utlon
Sequences "s '°@
MRYT i‘?ﬁ't;gb MR&%@@@F‘%@E&QEG@DFDM PEEILS 55 P18
VSYT Wﬁg (GCGNFCGDGKHCEMDOSENKCVDGEGTPKRQT  SGPSDFEEFSLDDI EQ 15 EP O
347 376 einr is O-glycosylated threonine as evidenced by amno acid

anal ysi s a015brig® 8Ssafmpes Is' dBERbA bf nildHy and RRMing cBMBEnEnté @ich daBiBRbAaiR 1s7aFpval

of t he sollitor tAE (cOMIRPENAME fto B Qg Pof THirQIA &%thi b luh B¢ ESiution BN@orRbsn@IEY ©oM2.8268 ¥ LY
b € hiyishifthsd) DN al ORtidn M Wiidh thedEbnEsntration SHHkY dhzynvd 9 S@us®RZY VB L1I4C 1/8GT6\ahd Y 1S

| n t ur n 132 bethérorigivel dordemeation 18 dilliting BENGIOM B Witk the Dliffer CEELH sdniplezor 85 s fnéubRe@duct

of Boehfdr 8O enin, at RE1C) e hyatddécrt3 rhis IMBOYG tof denatiré) the siliatasenragidi icodlkd] hd analysed

det er m fontcontan) ofifrme arcicsoNatbel yresinai(in lacderdenua wilh the obihaddeseibppbeledgl Wi t h t he t est

ate anaestor graup from hirullin ©6

preparation. 10 Aryl sul fatase (ARS) from Helix pomatia (a product of
Boehrabng’ﬁﬁwmlm West Germany), 5 | U ng. The enzynmatic activity is

Kerm ned by thé known nethod of Leon et al. [Biochem J. 75, 612-617],
sRQ t he 18HRERBY&elvee S gpltionaf @repmpred wi h‘bPﬂE‘F by ypipme &f ¢ dilue saltion Bwhopee
bat ch) °ﬂ@§’m Ipugst passi 's ué*fﬂf%lnf Pﬂ°he§?';}'°ei('ﬁ%‘|’qt%ﬁ?d ip fthgr Prefiminary Aperiment apd

Iy fliting stagk sojytion B,with t The B‘E‘R”"s'éfnﬁﬂqaﬁﬁétzé & fo5 Aoyt
ol @*‘%m e e Rl
y ISS r nother eguival W t

élre& a% | $ gwt (o] m%rrn%érﬁure If

a concei c'h Yo V.
avai | abl, ﬂﬁ@ﬁﬁa%oﬁ’\fstr ; egafafa ruﬁﬁ) Hﬁﬂ 8 f&d purity (determined e.g. by the

45 mhlbltory test with thrombin andlor amino acid analysis) is obtained. The product in solid form is obtained
by lyophilising the corresponding solutions (eluates). According to the amino acid analysis (by C-terminal
proteolysis), the pure product is free from tyrosine O-sulfate and exhibit the full activity of hirullin P8 in the
inhibitory activity test on thrombin (e.g. with Chromozym TH, see above).

s0 Example 8: Removal of O-linked sugar residues from hirullins P8 and P18

200 ug polypeptide is dissolved in 30 ul freshly prepared mixture of anisole/triflucromethanesulfonic
acid (1 ml:2 ml) and kept for 3 hours in ice-water under occasional shaking. Then the solution is neutralized
by adding 300 LI 2.5 % ammonia. Anisole is removed by extracting four times with 20 ul dichloromethane.

s5 The removal is monitored with time of flight mass specirometry. Separation of glycosylated from free
peptide is carried out by HPLC. The deglycosylated hirullins are characterised by mass spectrometry (cf.
Example 4e):
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(O Buffer solution: 0.1 Maqueous solution of pyridine acetate, pH 5.4. 25
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sol ution.y, The sRpERES bethé Rm@d 1 laBRrdi! tciaN 1 iwhorbih O repfbbahts! thidordhs i hydidxg
W th the sagBup\dwhicts®lo-giycosylated, isbiatedmithe 168ch Riritlhaidimaniiéneis.e Ssol utions are
sterilized by ultrafiltration (nmenbranes with 0.22 [err] pores).

so 8. A pharmaceutical composition comprising a polypeptide according to claim 1.

9. A polypeptide according to claim 1 for use in a method for the prophylactic or therapeutic treatment of .
the human or animal body.

6 10. Method of inhibiting thrombin in blood outside the body comprising contécting said blood with a
compound according to claim 1 or a pharmaceutically acceptable salt thereof.

11. Method for the production of a polypeptide according to claim 1 or a salt thereof, comprising
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22 EP O 347 376 Bl The sterilized solutions can be used d
exanpl e for intravenous adm ni st ree 0347 3gg&Besi ti on of m croo gm‘ nﬂ mmum
The foll owi ng mcroorgani smstrains were deposited at the Deutsche
von M kroorgani smen (DSM, Mascheroder Weg | b, D-3300 Braunschweig

(deposi t i orf"aSedizedsalptions can by ysad ditpslye fos oxgmple for intrayapous AdraigtEaEn: cer evi si ae -
HA449: FeBrua.rg §8! 1988 DSM 4413; Escherichia coli JMLO9/ pDP38: February
19, 1988 |ch| a coI| JI\/[L09/pDP34 l\/arch 14 1988 DSM 4473
10 d s Qhﬁhfﬁ rﬁ% i | str ms e 3|a ttt Sis ro

e wrl 3969 phiicnte f% St g
of the PQhdk eﬁé'?r}é
QNQCl CEGEEIh ek ‘,. a‘g DFDPIPEEYLS(I) 20 and the
pol ypept mgamb@/ naar@fpu Bispig93,26 VSYTDCTSGQ NYCLCOGGNFC
GDGKHGEHDG SENKCVDGEG  TPKRQT SGPS DFEEFSLDDI EQ (Il) wherein r represents
t hr eoni nelsiie hydroxy group of which is free or 0-glycosyl ated, and wherein
Z 30 Claiips fo thiel folldwing Cordracting Sthtes E AT GBE, GH,DE, BR, GB/ NMOEI, L1 NLJ SE. gr oup
-SJerr], and salts thereof. 2. The pol ypeptide of the fornmula | according
t o cl ai mi.1,A péiypeptida sdedtes! fiomethgxdreupalonsistilig/al tregolypaptiderhadifg hy aoise add seqabnte has
the me&nings given in claim1l. 35 3. The polypeptide of the fornula I
according to claim1, wherein Z is the phenolic hydrogen atom of Hyrosine
andgr represents threonine. 4. The pol ypeptide of* the forrmula | agcording
to *%I ai MHRYTAGTESE| QNQLICEGNDh ¥CRIBRNOQF DSSERKAVESEG ARPENEG! YHIFDPISER Rels I i
rebresents t hreoni ne t'he hydroxy gr@p of which is glycosylated, isolated
from fhe 40 | eech Hirudi nari a mani | |l ensis. 5. The pol ypepti de of the
formula | ean|sthe group -[err] and r
repr esent saaf%ﬁ?\r g)ogﬁeé&' th% ﬁ%/ ?8’)?'"° acr'oseﬂueé'f: which is gl cosylated, isolated
fromthe | eech Hirudinaria mani I | ensis. 45 6. The pol ypeptide of the
formul,a Ns¥rdefscd me [ Yhajcel The
pol ype%tlde of t%be fgir'(%ucﬁgéldlﬁcﬁgcor gﬁ"{c(‘),i)c aﬁ% mﬁé?ge%p&ggie nt s
threoni ne-the hydroxy group of whi ch |s O0-gl ycosyl ated, isolated fromthe
| eech Hirudinara manillensis. 50 8. A pharmaceutical conposition
conpri si ng whefdl T pejpdsbae theoning the Mgdrbxy ghdupiofwhich 8.freé\oPOgERPktbd] nd whesikl ZNg
t o cl a m 1 rbmeseots ¢theipheralichytifogeh donn ofttyresingrod P hipliPSOLIE, ad satéimBREIEUt | C
treatnment of the human or ani mal body. 55 10. Method of inhibiting thronbin
i n bl ood2outhsipdlypeptide tfcbie forauiept acsordigg docleimct, iwhgreis  id tiel P@dblivihydiogan anpaiund
accor di ng thyosinezinghThag theaneshirgsrgiver intdaimal.l y accept abl e salt thereof. 11.
Met hod for the roduction of a polypeptide according to claim1l or a salt
t her edt, wq:’ezet the fopmuley| aceqrding dp elgimTh avherpia 4 Isjtheckheadle tvdregen ateamofbe
used di rectt’l9s'"°f ’)?Bfﬁi?ﬂ@ “?“Eﬂ"'“? ‘nt ravenous admi ni strati on. Dep05| tion of

mhcr([))grg eh°RW }gn im cro%rg‘g%m srmnst r aj ns were e(r?S{ @3250
t he Deut o
Br aun%&hwengj gﬁf‘@" ad J:‘;S ﬁg@ A T e, PP T & ShPyaie gﬁi & M ces
cerevi si ae , 1988, DSM 4413,

‘8. The polypeptide of the formula | according to claim 1, wherein Z is the group -SOaH and T* represents
threonine the hydroxy group of which is gicosylated, isolated from the leech Hirudinaria manillensis.

45 6. The polypeptide of the formula Il according to claim 1 wherein T* represents threonine.

7. The polypeptide of the formula Il according to claim 1 whersin T* represents threonine the hydroxy
group of which is O-glycosylated, isolated from the leech Hirudinara manillensis.

s0 8. A pharmaceutical composition comprising a polypeptide according to claim 1.

9. A polypeptide according to claim 1 for use in a method for the prophylactic or therapeutic treatment of .
the human or animal body.

55 10. Method of inhibiting thrombin in blood outside the body comprising contacting said blood with a
compound according to claim 1 or a pharmaceutically acceptable salt thereof.

11. Method for the production of a polypeptide according to claim 1 or a salt thereof, comprising
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IVL0S) pEP34: Nerch 14, 1988, DOMEMG &y s2BF ai mb G i ﬁ;”?or JIII‘IIIJIIIIIIﬂllﬁHHIIIIIII

Contracting States: AT, BE, CH DE, FR, GB, IT, LI, LU NL, SE 1°f A- ™

pol ypepti de selected fromthe group consisting of the pol ypepti de havi ng
the am no ac# dsolatiegu eairt LOMIBPIRIPACTE SEIEGNAChCIRSHDsPIOBERINTER DBBIBKIVES EGT
RKPQNEG Q%DF@F"PPEE“ ¥l rpoipation 7pthagiviand lskromalpgrapbio methedshervi ng t he ani no aci d
sequence 25 b-ghopieatyrsynhpsigingiseidsaplrrertidoik PREFIRZNRESIH®NDGEG TPKRQT SGPS
DFEEFSLDDI ES«%"""ZF m'e?eét tﬁa"#m}ee Jmﬂés evﬁf'é VP%?*ée'nPfﬁeg £ IPEPMRPE PW'VQIPE?G@ 8f
which®is fre

e?? ﬁ dpglypeptida, sent s
phenol i ¢ hyd}" ﬁ? ; °’f:3§hcé§ | 2.
The p0| ypept g&%o und r:h§ fo F tanréeco 8? Cﬁn |s oéeaséra|a and/gr eswe ? ﬁe

phenolic hy FJ} 9% ai m
1. 35,3. The If)r acco ﬁ\; OA g% orgé erge:En Z

S the pheno? y rogen atom of tyrosr ne and T* represents threonr ne. 4.

The pol Wﬁemeihgcﬁfoptite brasuctie o |p3yﬂepﬁﬁ%@c§oﬂiu@go bAmG e Bailtnerd¥d R viich TSebrésehid® -
phenol i ¢ hyghoRigeite Aydisky @foup B hich EglpHdslIaled ahe RrEPIEBLS thb BRABIRI H&ro éﬂ%tohvar oxy
group of Whidsie bSa Groi-SOYH, 2bRtising Tolbting Q8ld bbiRIBbide @rofGhe bodiet ErahdlIesdh spéticsar i a
mani | sensi SirudmarialianillpssisyyyePéombatioh of precigatidn iétiods aRiCehfimatoi@pHicométhadls Bhd] if
wher ei n Z desiréd) eangriogl[n a Gpodrid ahttle Tofmuile potadr@a tvberbih IZAO this rgeoup 8O, HYIGH salfyric gr oup
of ,whi ch | scidjnommestéragraugl by ihgdpdlystseahdlor, ifresited, domedihg & shirifiet aolymptive mavidgees | S .
457 6. The pasboxyep¥or ewinggrovdsdntd osathol condetting @csalt abitaingd inty tiad feercorbpostubr ei N T*
represents threonine. 7. The pol ypeptide of the fornula 11 according to

cl ai n#ol 1@h&MDesoding ferphinilieprivpentide acspiding trdiem hy dr oxy group of which is

0- gl ycosyl ated i solated fromthe | eech Hi rudr nara manillensis. 50 8 A

phar nace 'P"dc‘(?ﬁg%?tt"f”&ﬂ"sc% RNA sequ iéﬁd’e E‘l"ﬂ@°‘§@8’tﬂ°@F‘??§j"'tgd° EREI M 1.
9. A pol yp@B‘T’?"ﬂ%a'da ?eﬂi’eﬁff ip gongrplied Ry ?’%9 9! $9a4ABth o f or t he

proph%l a,I%tl r tarter t|c t{h alt s nagNgr an ait fg% hlruﬁm
M 0 M) 5§
Cont act 1 ng? :ﬁg’ ﬁtr""am%:"’?"vq 'wgiﬁﬂ‘é é'? Ay :ﬁsfg fongp "0

phar mac eyt hge%‘%t'd% QERWW‘“ ﬁlLthodugng(ﬁﬂabfto c,%i;JnﬁI\/Et hod for the production of

a pol ypept | according to c aim1 or t thereof, conprising 23 a..
alol NG, APbifpdpieYBRALAISS thd MBI RcdritY 16 laiff 121 he | eech speci es Hirudi nari a
nanlllensls by a conbi nation of precipation methods and chromat ographic
met hods, Cigimsllor thé RINbwIAY ICentFacbhd SGted: BY, i d pol ypepti de by pepti de
synthesis, or c¢c. culturing host cells transformed with a hybrid vector
conpri sitagMathpd @atiecprodupiininadd | aypdiyipeptidel sélectedl fiom the group [ObiistrgCbfatheC polypaptidag f or
sai d ol ypbping the,amimaicid sgjuaiceng sai d pol ypeptide, and, if desired, renoving
in-a conpound of the fornmula | obtained wherein Z is the group -SG3H the
suNuwric acid nonoester group by hydrolysis, and/or, if desired, zrenoving
the glycosyl residue in a conpound of the fornula | or 11 obtalned by
hydr ol ySHRYTACTESSI QRQCICESND ANGRGRNCQF fDSSeKRKOVEd, zamnmmzs NGHDEFDPIEEEA LS d
pol yp®ti de having free carboxy an€ldor anmino groups into a salt or
converting a salt 10 obtained into the free conpound. 12. Method for
t he product |dod;re n?oh%ﬂe tearqm acﬁgerdé ng to claiml1l or a salt thereof in
whi ch T* r&present P tnreonr né tRE“HYIICKSY group of which is gl ycosyl at ed
and Z,.represents the phenolic hydrogen at om of tyrosine or a group -[err],

comr T, 10 VbSO oAl YRGS AR, G B AHeah BN B

chr omat ogr aphi ¢ net hods and, if desired,’” renoving in a conpound of the
formula | obtained wherein Zis the group -SG8H the sul furic acid nonoester
gr oupseby hyhbrér Y'Shepresefits Glirédnine ittle Haraky’ g6lip of Ahideisiled gr O-QGlyedafiabd) @Rl wRsrgiPRpt | de
havi ng f r espessntsabe/phamilé¢ bydragen aiem ofrtarogire or 8 hdum-SOH, tandsalts thieveef) dompising Sal t
obt ai ned i nta isoluting’ salie palypeptidaridm the bodies of the leech species Hirudinaria manillensis by a
combination of precipation methods and chromatographic methods, or
b. chemically synthesizing said polypeptide by peptide synthesis, or
55 ¢. culturing host cells transformed with a hybrid vector comprising a promoter operably linked to a
DNA sequence coding for said polypeptide, and isolating said polypeptide,
and, if desired, removing in a compound of the formula | obtained wherein Z is the group -SOzH the
sulfuric acid monoester group by hydrolysis, and/or, if desired, removing the glycosyl residue in a
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20 13 A DNA coding for a hirullin polypeptide according to
hybrid vector that contains a DNAEBQCBAEmquodI ng for a hi ru |m“nlm““m"m”“‘ :
pol ypeptide according to claim1, wherein said DNA sequence i g céntkolt

by an expression control sequence. 25 15. A host organi smtransfornmed vvrth
a hybrid vect e¥mepydiof \g fprmguiakor 4 objainedstydweralysis o @eifalysist apd/o if psired, lcpnverting an

pol ypept i de awg qupadeb hayingn free cahpxyandioinamiso @EHes Bio] @ Galbgr epnesiine eassditon
contr ol seque h%"‘??cﬂ%"ﬂ%’ﬂ?l de obt ai nabl e by t he method according to

claim 11., etho or p e obt | nab e thod accor d| ng to claim
12. 4 a' ms Jrox{ﬁ%? *g $ IO §I ata?| % llc 1‘ repl’ 0f6¥|’0‘.f| ec::ghe
production

pol ypepti demgs‘?ensrs b?%‘b%% ep E—n wﬁ%& o 3 arﬁqggs%@
VCGQGRNCQF id

(L ans henaekoe oty b Lmrarmssﬂeda% Zr"ﬁ Hsr?BeEt froe
NYCLCGGNFC a2l

wherein T* represents threonlne the hydroxy group o mhlch |s free or
0- gl ycosys. aMettiod i theVidistlu€tion of/thé PEIIRERIBLH tho TEmIA & Betoiding iy Sl5IR0E WhétbiR 2 i® the
t yrosi ne or plengichwqrogeB @Bmdf tysuside &l T Basttieorhémihgs ghveRrdismh Mg a. i sol ating said
pol ypeptide fromthe bodies of the |eech species Hrudinaria manillensis by
a conbi nati Mathod fop the irqeladtion of the pblyreptidarof] the Horana | agpoapl ite clamt 1) absoin @ris e
cherri cal | y gReneligdydroden gtomanf tiropind gndaip tepeentsthrpamipei de synt hesis, or 55

.~cdl turing host cells transformed with a hybrid vector conprising a
pr\am)t er SpiMeted for FWWH“'P’E)%‘“DRW@E‘&’G%&‘@ fermuih h gecpging dambleimpio Wgseip Eiieithe and
i sol atng 58];8°' 19895t Ptera, of yesine nddEstioprarents rteninente iwdrexycayppoeinehiahf ist he
formula | wherer nZis the group [err] the sulfuric acid

nonoest erg giQ ngYt r"o is aﬂ q e renpvi n t he cosyl
d o BBl o oa K5 T Scconfi iy il 1 gt i <
(r)(rasiacrjeo: Ss ED ki %A e5|ﬂr"8° he e Y&, AryP Shih s glyray 8! gpe?)t i dey]gl
h f |, t
oﬁﬁgPﬁedr’?ﬁrgﬁiﬁgﬁgﬁg%é%ﬁ%"ﬁﬁ? B9 ol rth dipdf; clbrafO Sl Yoo+
pol ypeptide according to claiml in which T* represents threonine the

hydr oxy g5 omgthed foMthe Probidetichl MCRS Ybifhephiieddttne idnRils HS&BSdind BE cBREN YnbeSin T
hye¥og@n  at eplesdntstthtsdhiie i h9drod oetiud WPwhidhs difcosyADT i S Ng 150l ating sal d

pol ypeptide fromthe bodies of the | eech species Hirudinaria manillensis by
a conbi nak i Bethaf fqpriee ipmaidtion ofTet gherdaceaticdl GoMigRBMINOENPASMC praBdsiRfs @Rgountf -
desi red, r ephainahlg acaordingdmh proceds cliimbdnie claibr Trwithea phaelateaticabOacedptibRicanier. i S t he
group -SOBH the sulfuric acid 10 nonoest er group by hydrol ysis, and/or,
i T des¥r &8, Metberlferthe produglionoha BNA eatling dir g pelpreptitle sheordingdo Elsimel compiisingy and/ or .-
am no groups ﬁ Rtogucing sei¢ PN chaminglbeert i ng a salt obtained into the free
cofypound. 3 b. piopyrisg frpmengswésagﬂwlpm@ﬂly@pd inkieo prisl fiagmpnts ine pesketprimined orden| a |
accordi n png m 1, wher e| n Z is the phenolic hydrogen atom of tyrosine
and T* ’°$w§'9 g: B’ﬁ’ reﬁt°r:1=°arawrna a DNA spquenzn phiginaplg acqordingde @i 19. on
of the® poI y %' enc mtoa z or '81"°Fb E’b?ﬁpE?Fﬂ qopirot pequence, comptising: [nperingjsaid ¢ e
phenolic hy oo% ce con a‘ééﬂssa 3 Y0 LRmoL seaunes, istich 2 manngntha o
for the productton o 3P 1rd f8PTul a | according to claim
1, wherei, £pbs o];ggﬂsngg nsfo WQ' Gmr%%roﬂﬁ Tont sOATbR)f\ sé 52 'cbdin r]rd Hicedl .
represgnts pdipgsids 9&0:’6 ﬁﬁ‘i’)@ﬁrc 'i)ﬂmi)sé?: trofibl 'k dxp re ? g.ﬁ 6" "M hod
for the production of t e pol ypepti de of the formnu accor Ing to claim
1, wher ei18. Methéd b RodutiRy PtransBiniel heed Brgdnisni ﬁ:@ér&ﬁ@ﬂ%ﬁm{ JFE’ My thhSoring rsQJy
group of whhastorganisgwits @ dytria vestor obtainable bvkdiado Eigiim 1the production of the

pol ypeptide of the formula 11 according to claim1l wherein T* represents-

t hreorsone. 8. Method for the production of the polypeptide of the forrrul a
11 according to claim1l wherein T*

56
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30 represents threonine the hydroxy group of which is gummml ﬂj g
Met hod for the production of a peporgazevé Btal conposition c ,ﬂn "l,ﬂ”m :
processi ng a conpound obt ai nabl e according to the process clainkd in"clanm
1 wth a@FPhar maceutically acceptable carrier. 35 10. Method for the

pr oduct i ReenEAnserielen coding for a gol ypeptide according to claim1
conpr i sipﬁ&ma&;s"'ﬂf'l?cﬂﬂq?@“g%\’ﬂtw EHBH"E:BEP GH, DF, Fiy .Gapﬁ'o'ddtﬂ- N 8§ agnent s of

sai d chemcally a | i nki said fragments in a predeterm ned order.
12" vt FoaPrEeoR siteeRL 2 ey iies. oSerd S ot Bohpert B BuzodugHe
obt ai fabl e according to claim10, 40 wherein said DNA sequence is

controll ed by an expression control sequence, conprising inserting said DNA
sequence into a vector DNA that contains an expression control #equence in

such a t | ion_control sequence controls thd said DNA
sequepc g%? ?cﬁgﬁo@%&ﬁgﬁ R@ﬁﬁﬁ"&ﬂ PP VRP tﬁ%TaRE?)QBW QHRERPLBEE Th$it
contai ns a DNA sequence coding for Bhirullin 45 pol ypepti de accordi ng
to claim1, which DNAis controlled by a expression control sequence. 13
Met hod for pruadldén P@ypaptidddnAdindsaiebefdat Or gani sm according to claim 12,
conprising transform ng said host organismw th a hybrid vector obtainable
accordgi ng to claim1l. 50 55 25 EP 0 347 376 BlgPatentanspr Uche
Pat ent an¥pFIRCTECY ECLEAGYER LDCKRGEMDS gSENKE¥NGEG: TPXKRQT ES5PS MTEEERLDDEREQ GB, | T,
Li, LU NL, SE 1. Polypeptid, ausgéWphlit aus der G uppe. bestehend aus dem
Pol ypepti d der Am nosaureseguenz z MRYTACTESG QNQCI CEGND VCGQGE UCQF
DSSGKKCV  EG TRIPONEG OHDFDPI PEE YLS 10 _ _ . o
(j un¥® dem PAYYHEpthragnip darstolitidatsen Hydeaxywgiyens frel aderPalyeasdietreriegtumrmerinabER HCDG
SENKCVDGEG® Wessersiofigtansyqnpijyrogimoder ping Guppe -$@sH bedeutet, und SglzedayonThr eonj n
darstel I}, .dessen Hydroxyl gruppe frei od 0-gl ycosyl.jert vorliegt. und worn
Z ein pré:ngf’(pﬁiﬁgdgﬂ \ﬁ%%%?é'g 1?%?’8 \ro‘?’fg"? 4 &?‘%{% X&%@’Wﬁe‘mg Josegin
bedeuget, UnN A% e “qaVare 7987%9 °e"5'f|e iic{a'=? "1 nach Anspruch 1,
worin Z . da | e t. o T ' die.n
Anspr uc hﬂiﬁﬁ"ﬁ%ﬁfé%&%@%ﬁg@w gu‘?%:/is)tg % %Rﬁgﬂﬁ’%%téﬁﬁaﬁmé%ﬁ T&E?rs lSr?ne‘l I
nach Anspruch 1, worin Z das phenolische Wasserstoffatomvon Tyrosin
darstel id péighedtia ddirramdI M nddl ArdsBlubt 1, Worin 20 bidPsHakdistnl SlasEepdidiiom! voR AGtbsin
ANSPr44Ch  Ldarsilk uid 7 thadonia RRRIK 8666 I?@&iﬂérﬁﬁp@?y%&s@ﬁ&t\ﬁ&ﬂgemﬁrﬁﬁ labs @t Egel
darstel |t Hindintrialthdn@engisn darstel | t. dessen Hydroxyl gruppe gl ycosyliert ist,
gewonnen aus dem Egel H rudinaria manillensis. 5. Polypeptid der Fornel |
nach Ansr Baypeftid deprAormel | chach Asspipere 1.- wstld H e d@ruppet -SO§HI bddeutdharOTr Threonin
dar st el | t , daigsls dpssbly dydooxylfrgppegfyeosglieyt dsh ggWwoneert aus gém Egrt Hinudimeria reantilerdism Egel .
Hi rud#snaria manillensis. 35 6. Pol ypeptid der Fornel Il nach Anspruch 1,
wori n r 8ThPeyneptd deniFasmel liinach Ansprazh| 1y wesin (1T Threpain darsieltel |1 nach Anspruch 1,
wokin r Threonin darstellt, dessen Hydr ox I_I%ruppe 0- glycosyliert ist,
gewonnerl- afidYRelid, gisy Soms F'd&?%é?ﬁ%\‘c'?réﬂ}"?’j"eﬁs_i §9p'mdarsellt-mezmi'%moquppe O-
unf as‘fsqend gysosybignt (7 aproneen gusdpma-ae|fiydiparie magillengis,| y hept i d nach Anspruch 1 zur
Ver weTidung,in.ejnem Ver fahren zu hyl akti schen oder therapeuti- schen
Behandl| %g”ﬁ%eém'h%ﬁ’ggﬁfq"gﬁ'@ﬁ°‘?§%f’é’}'5Tq%égﬁpsgﬁ'ﬁtbﬁ Kérpers. 45 10. Verfahren zur
I nhi bi ergun T LN | Kar per S as,
| nkont aid beg 92‘5;%%@%5%&%@2. 'gjﬁf,%;%, (il SRR AR orkgl
vertraglichen Salz _

ei nemgphar mazeuti sc

10. Verfahren zur Inhibierung von Thrombin im Blut auBerhalb des K&rpers, umfassend das Inkontaktbrin-
gon des Blutes mit siner Verbindung gema8 Anspruch 1 oder einem pharmazeutisch vertriglichen Salz
davon.

s0 11. Verfahren zur Herstellung eines Polypeptids nach Anspruch 1 oder sines Salzes davon, umfassend
a. Gewinnen des Polypeptids aus den Kdrpern der Egelarten Hirudinaria manillensis durch eine
Kombination von Féllungsverfahren und chromatografischen Verfahren oder
b. chemisches Synthetisieren des Polypeptids durch Peptidsynthess, oder
c. Zlichtung von Wirtszellen transformiert mit einem Hybridvektor, umfassend einen Promotor,
55 operabel gebunden an eine flir das Polypeptid kodierenden DNS-Sequenz, und Gewinnen des
Polypeptids
und, falls erwlinscht, Entfernen in einer erhaltensn Verbindung der Formel I, worin Z die Gruppe
-S0:H darstelit, der Schwefelsuremonocestergruppe durch Hydrolyse und/oder, falls erwiinscht,
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davon. 50 11. Verfahren zur Herstellung eines Pol ypeptids nac
oder eines Sal zes davon, unf assendp@34ﬁs@n Bien des Pol ypepti dl‘“mﬂnmann lIlIl““l
Kdrpern der Egelarten Hirudinaria manillensis durch eine Konbi nationtvon $
Fillungsverfahren und chromatografischen Verfahren oder b. chem sches

Synt het i si er efntigmen fes| Gliycopiiresles inlvinerdureh Hydglygenodep Séurespaliung erhaltginen Medpindungon
Wrtszel | en tdeifemsliaderit undoderetaliscanylngaht iUmwandeln reineg erhaliensn mit figlen Sarbenséuiert or

55 opesioder ARinngriaRss aypegiptiptent WPQP&%S ipcsiny $alzreder Uppweridelp einee erhaltenen

DNS- Se uenz aioad fraircYpriindungp | ypeptlds und, falls eernscht Entfenen in

ei ner fbetveﬁn Ver |nd der worn Z d e Gu g - SCBH darstelt,

der Schwe Feérﬁfh ‘85 ,nggpoiﬁ oflgy gigesy Salze Ha?";r'vmng‘cm

26 EP O ©SSO gruppe gyco ert IS‘I n Z

L M S Eg EZ‘%{G huclinn x’.f?°§x P “g"".i‘i“b.ﬁatﬁ“'““& ;&?%‘: ol 3? "8" 9‘3#%?’",?’
Sauresgpltug oft h , fa M En fﬁg neFerh Ite%a rbl é f I's
uh

erwunscht, favaRpe Sosh rlfeﬁeu?éi r ﬁﬁﬁd?elﬁhnrem loSdtér Shis
Ani NOQT UPPERrvAHREE BaRbrd6th SReshattbHaR niitChdich TaBbi4 e thd/BIsE Ham J&g&iaﬁ@s

erhal tenen alFegBeptds il bif Shik Bde? uMwerabundH&gamaﬁenlazSauéé@l‘#msﬁéwe@mdukéer stellung
ei nes Pol ypeptids nach Anspruch 1 oder eines Sal zes davon, worin T*

Thr eonisn 8 IDBIB&odibrungCierSeireirulibisblypepyidl gdch PRgrugh ycosyl iert ist und Z das
phenol i sche Wasser stof fatom von Tyrosi n oder eine Guppe -SCe H bedeutet,
unt assendid4Gehyi tricheoktor] @sthdRondy ging DNSHSequersz kbdiareh fip @mnHidlitinpolygeptia mbehnAnspruch 1,
H™udi nar i awaigehdip DN&Sequen durdh einp Eepréésintskontrolisequenz@estéiiett wirhgsver f ahr en und
ch.uznat ografi- 10 schen Verfahren und, falls erwunscht, Entfernen in
ei ner & hth Wirtreiganjampus; trvasng'eaewt slaprdybrigvekiose pitheltond sine figreinphfiellingRigpeptid nach
bedeut et, dépsPaieh\dpdierantar enE, aegﬁemﬁp'ﬁ dyigh elne EyRigssipRskantroliseuentcgesteyert] | s
erw nscht Wfthandel n eines erhaltenen mt freien Carbonsgure- und/ oder

- Am nogr uppen aus est tte- ten P%eme%a' ds in e| n Sal z oder Umnandel n ei nes
er hal tene - Bglypegtd, H?’bd"'f‘ihé’F‘% hAgPrUgl. 16 DNS- Kodi erung far ein

Hirullf ,p) \gg%%p{&ggﬁ%&qwu%%g%ﬁﬁ}rﬂ 'E)AT%&%{ 2dvekt or, enthaltend eine

DNS- Sequenz re ein 'd nach Anspruch 1, wobei die

DNS- Seque,;mems Rehd Af E??é&r g@;‘rgg quenz gesteuert wird. 20 15.

Wrtsorganl snus, transtormert el nem ridvektor, enthaltend eine far
Wi gl 4, mhaenemtne%m@f@fsme@ﬁwmlas AR BT R GRS, SRRHER%us &’e?éﬁ@}aepNS

durch ei ne gy BéraT oS uRds 51? 4z0l | sequenz gesteuert wrd. 16. Pol ypeptid,

erhdltlich durch das Vertahren nach Anspruch 11. 25 17. Pol ypepti d,

-~ erh~ltlich durch das Verfahren nach Anspruch 12. PatentansprUche fUr

lol gende Vertragsstaaten: ES, GR 30 1. Verfahren zur Herstellung etnes

Pol ypemt i ds, ausgewghlt aus der G uppe, bestehend aus dem Pol ypep- tid der

Am.nosaur ese q‘gﬁg} e S QiitFrb PeECiLs

RKRONEG QHDF%E?%EE%L? . ﬁ§§c s&E m PoI ypept%der Am nosg’uresequenz

VSYTDCTSGQ NYCLCGGNFC GDGKHCDG SENKCV G TPKRQ SGPS DYE SLDDI EQ (I11) 45

worin T* Threonin darstellt, dessen Hydroxyl gruppe frei oder 0-glycosyliert

“vorliet und VWA dem Polgrentid der ABinpsiateguemas ser st of f at om von Tyrosin oder eine

G uppe - SBH bedeutet, und Sal zen davon unf assend so a. Gew nnen

des Pol ypepti ds aus den Kor pern von eI art e” durch
eine Komb nalPEROISH ARFLGRGIEG GICERTIRG, sHrkEVheh oA yhe soRs MRt ATRT A0,
oder b, chem sches Synthetisieren des ﬁH peptlds durch Peptidsynt hese,
oder c. ZUchtung von Wrtszellen transformert mt einem Hybridvektor,

unf assend ei Nyl rOTHRIoRih darstellt, dessen Hydroxylgruppe frei oder O-glycosyliert vorliegt und worin Z ein
phenolisches Wasserstoffatom von Tyrosin oder eine Gruppe -SOs3H bedeutet, und Salzen davon,
umfassend
50 a. Gewinnen des Polypeptids aus den K&rpern von Egelarten Hirudinaria manillensis durch eine
Kombination von Fillungsverfahren und chromatografischen Verfahren oder
b. chemisches Synthetisieren des Polypeptids durch Peptidsynthese, oder
¢. Zlchtung von Wirtszellen transformiert mit einem Hybridvekior, umfassend einen Promotor,
operabel gebunden an eine fiir das Polypeptid kodierende DNS-Sequenz und Gewinnen des .
&5 Polypeptids
und, falls erwlinscht, Entfernen in einer erhaltenen Verbindung der Formel |, worin Z die Gruppe
-S03H darstellt, der Schwefelsiuremonocestergruppe durch Hydrolyse und/oder, falls erwiinscht,
Entfernen des Glycosylrestes in einer durch Hydrolyse oder SHurespaltung erhaltenen Verbindung
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oper abel gebunden an eine fU das Pol ypeptid kodi erende DNS- ;
Gewi nnen des ab Pol ypeptlabowul;né Bl s erwunscht, Ent mm”emfw"l"l :
er hal t enen Ver bi ndung der Formel |, worin Z die G uppe _ SOBH dar st th, der«
Schwef el sgur enobnoest er gr uppe durch Hydrol yse und/ oder, falls erwlnscht,
Ent f enen desdecFgr@eld\pperdisundioder falls|epydinsciil bmiaridgio P'msyes'@'t@ue mit Sbign Sarpensiurmg
er hal t enen \xopMdes Amingarpnpen ausgestatietsn Polyreptids) in @inj $ajz opler) Ymwandeln piney erhaltenen C

L M Salres insyfipie Veringengr 11, und/oder, falls erwonscht, Umandel n

el nes erhaltenen mt freien Carbonsjure- und/ oder Am no

ausge§t a'r’ftér H’e éﬂg}gﬁ"‘“ eings g‘?z‘ﬂ’e e%‘ai*)‘ ‘ﬁﬂé‘l‘ rT' @gpg?’ﬁ%l:\t?t@ﬁﬁﬂ

Sal zes in

Pol ypept i d umfas |nn n de ?‘g; % Hirudinaria

Hydr oxyl g %@? j‘éqam inati i ?é fung g[l von
Tyr 0Sjn OdQér SdnGrolSdubNdfoes rol ffu Gandeh RGPt 1 ds

aus den KdpRgHeRbndRif frefed Vambh J"

Konbi nat i oumw%eﬁeangmmﬁsgg&gdé‘?uymiﬁ% umoérﬁgﬁi@hﬁeﬂ#ﬁg\}@?sﬁgﬁﬁg fallz S(rjleé
falls erwanscht, Entfernen in einer erhal tenen Ver bi ndung der Fornel I,
wori n Z ali erfahrep Rer Herét&ilthgo@ss erolypéptidslfor Formell € hach@ngppich |15 wbinerrased srishslisdhe Uppe
dur chsHy dr waysestotisichh esheTyrosih abrbtsiit enidtIaRah AnsplubiiBiiigdedebeneh Badbuttigaa hinesien i t
frei en Carbonsaure- und/ oder Am nogruppen ausgestatteten Pol ypeptids in ein
Sal z odok Werisbnadl @lrrHeestelley dasRalypeptidsndeBefoamet | hath cngprich i, @orideZ ldasnphendlischs .

Ver f.ahr en Wassetstoffatone vaniyrpsid derstpity iy B Jhieordn dbestell-or nel | nach Anspruch 1,
weLt n Z das phenolische i5 Wasser st of fatom von Tyrosin darstelit und r
die i# AasMeriabmn zur E’!ﬂeﬁ’?érPOBE%Pé'i!ﬂ_Gﬁﬂd:éfmehbﬂwbi/’@mfuch.h verinf 4 ldpseiphenclische

Her st el | un¥/aspestofiziony yanphyrogia uebF TP!@P%q'arqte"hawnAwéﬁmwps glygsyliestisy das
phenol i sche V\asserstoffatom von 05| n darstellt und r Threonin darstelit.

Ver YerRpean, BN fosnuch TERpried die Crippe-SQeH
io vvt5)r| n rzt”g‘? %ﬁ“{*’gw 83’%!% e 'ii‘f‘?%@'?‘g@ﬁ' Wﬁg\gﬁ‘r’: und r Threonin pruch

dar st @l i r 6, Ver. ren
Her st el Itnggﬁﬁr@# ypep)ﬁ%/a% %@ngggé der F?r?ﬁ r{lgnc ¥ &'%ém?hJCHWT %m?mr? d%'s%"t
G uppe t I n
gI yggsylsl'sgﬁﬁf:fgf er}i I%Etppe @5 g i”%ﬁ‘{&% E?AQH)Fe'ﬁéls? eHhu%ng&E&el ﬁ?ﬁ%gﬂéﬁél @{Sbh?d&
ox#e), |1 nach Anspruch wormm T Threonin darstelit. 8. Verfahren zur
Her st el lgungerfifien 2ad M&&Qﬁlh Sinéke Arzifthittel, ulnkasstAE WordibSiRhy Glerl verbiuhd) drhartith eoni n

darstelit, gehBsem VelidhfeRnidhQnbiia 10inlY GiRGHY piaRhezeutiSch verd lihen YRigéranr sn zur
Herstellung eines Arzneimttels, unfassend Verarbeitung einer Verbindung,

er hi | t| i10hVetahndiBzul elesietiung aihdiremsnla:dhreﬁmmpﬁimBdilyplaptidn"héh Arisppragm 1ptarassede Ut | sch
vertragl i chem Hamsiellpe der OIS aut/ghefnixthearWagaroddder st el | ung siner DNS, kodi er end
flyr ein Pol ypdietstatlenwo ragmepenidér DNS aufifchessisshein 3®@ge und Verbindehiales Fragrhepte ider

uf chenrginge yrshestingroten Belenfolge. Her st el | en von Fragnment en der DNS auf
cheni schem Wege und Ver bi nden der Fr agnente in einer vorbestinmen
Rei henf dily ¥°'fag ren zuy lprsteliing qines Hybrigvpldere [enthaiigndeinedNS-Ragprang,adiiitish gach dnserugh t end
ei ne BNS- S l‘!i’@?Pk die qeﬂlfePEPPsﬁa%w'ﬂrf'é'EP @i, Expressionskontyoliseqyenzi UrpfassendNEsenss g uenz
gest euert ‘g ?J‘Eg% NS QP s?%%fﬂf@"ﬂ'?ec“ﬁ?ﬁ”%@%rﬁ’&e'ﬁe@@?'f e-

el g R AP T e

ren der OYPNE AL Expr essi onskontrol | sequenz
in ei ner12VW|r§ QFLH.]Q' Sfori qqﬁt ghe‘?n tR’irdQe% %gls gi Eﬂl;% 'ﬁ'ﬁ.ﬁth‘ %P egd nach An-

DNS- S g VRITe
Hybrlﬁsgi?gprsteu +JG‘(Bd%‘w?lezf a&el n H i rul'l’i np oﬁn peptlﬁ nachIEx,Rn-i%l Jﬂequenz ch 1

kodi er ende DNS Sequenz enthfllt, dessen DNS durch ei ne

EXpr essi1angdamos or mnargze.&esaaﬁsmr‘eném WiksordadismMShdcR Ah&Ruck Ub, |iRhssbdl dang
ei nes tr ansdkvidiieloh 86t WiktsorgaAieBi@ thibenem MBRdVelAsSERAIA ndch, AnsgrécRasend das
Transfpor m eren des Wrtsorgani snus mt einem Hybridvektor, erhaltlich nach

Anspruch 11. 50 55 28
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Revend| cat| ons Revendl catlons pour |les Etats contractants sul 1mmw||g\muﬁﬁ . |
CH, DE, FR, GB, IT, Li, LU N.L, Skplg sdinsss®Bypeptide choisi d "”III
constitue du pol ypepti de ayant |a s~quence d' acides aminés: 5 NRYFACFESG * *
QNQCI CEOND VOCGQORNCQF DUSOKCVBG EQ KPONEO QHDFDPDM YLS 4

(~1) 10 etﬂemdgeﬂl%epti de de 62 acides am nes qui possbhde | a sdquence

d' aci des &avendications\poyrierFRtsGortratatyh@nisGATCRE/GH B RIS LRI SS PS

DFEEFSL EQ (11) 20 ~ dans |esquellesa Tr reprdsente de |a thrdonine

dont | e grloufitPaKpeRtige shoiskdans e groupasionsiiug A B9lyreptide yantia séauenge dpgides aminés :
repr4sehte |' atome d' hydrogene phdnolique de |a tyrosine ou bien un groupe
-SBH, ainsi que les sels de ceux-ci. 2. Le polypeptide de la fognule |

selon |l a revendi j , | 7 est un_atone d' hydrogbnei25
ph~nol i que de | a%%%&“%%%&@%@&%%%%%?ﬁ%@ﬁ%s | a
revendigation 1. 3. Le polypeptide de la formulo I solon la revendication
1, dans lequel Z est |'atone d'hydrogbne phenolique de la tyrosine et T*
représente |éluFuB&Iﬁﬁpﬂd@%eGﬁ&ideémikéc{apﬁo\éﬁ@ma' oft® dlaBiadsmiigs € | solon la
revendi cation 1. dans loquel Z est |'atone d' hydrogbne phenolique de |a
tyrosine et T* reprdsente de |la threonine dont | e groupe hydroxy est

gl ycosyk4, isol4 de |a sangsue Hirudinaria manillensis. 5. Le polypeptide
de la formule | SWW&QWFWP? SEYEFMPOPGTPKROT*SOPROFEEFSIDDIBQO upe - SOBH
et T 35 represente de |a thrdoni ne dont ¢fg)groupe hydroxy est '

gl-ycasyle, isol6 de | a sangsue Hirudinaria manillensis. 6. Le polypeptide

de\la formule 11 solon |l a revendication 1 dans |equel r reprdsente de |la

t hr eonizfe. 4dpns IpsqupliesyF) rytggaﬂtp de la-thygoriing dopjrlergioupelhydrexy eshlitireoy glvespuil. ebdahdn 1

dans | equel 'Pauplenf eppessents katome 0hyRiogdnp iphinoligye oo factyrgtinguqucbianunr gupe e3QaH, ainsi

O gl ycosyl d, UiR§Pals decauxCisangsue Hirudi naria manillensis. 8. Une

conposi ti Qn phgqrI mac_eutdi8 ugoaﬁonpo%\gnﬁg'\t;%‘%gﬁi any eaasj d&ﬂsol%nuria\gta%g\é%gq%q ?éi on

1. 45 9. “Un : i . T € ! L1 6

dans urfé rret‘?%&"éy'gae‘;gsarté?f'%w t2 BF Sirtiont %ﬂ@%ﬂ?"f Eé‘?"a @"Jue du corps -

humai n ou zanj ' RO i,nhj i n n

| ' ext hri eg' r Eﬁnﬁﬁé‘gﬁ Qﬁadgit?g g!.eq ﬂin 'ID mvgﬁiﬁ:gg’ﬁofﬁ wﬁg{gé%?czg%ﬁ Z?:‘%'ﬁ? 33?@0@3?19
ol on llvg reven@ﬁc )

Pt Iaatﬂ’f
avec un compose ation 1 ou un de ses sels

PhALIBCHUYi UL PEHHbpte do la 1GREB AL R 95 revérdicalinOF difs ALY 2| &t REGHS Ginb@bale UN
pol ypepti de s@hdifue' @ 14 §¥RME bCPIrdpRsRente Bd/1alhrsdhing Gort #Sgréupb %ydr&@rgﬂ‘ql_)(c@éﬁé; is6lé

| " i sol ati on gugkdngsie IHiRMRE4 Mshid@®s,. corps de | ' espbce de sangsue Hirudinaria
mani | | ensi s par une conbi nai son de techni ques de precipitation et de

t echni ques. clar pupbRIGs dpd GritBe | sélah BSevendicationd1, dafs Byusl Blasels dodipe VS0:H et T* -
chi m que, dusprésep®l deplethrischine pdont Bygadupe hedralgSesp giptdsylé: Ssoléode Izl @ingsbe Hiredinaria
cul ture de cmérillehsiss h8tes, transforndes A |'aide d un vecteur hybride
comportant un pronoteur 114, de fagon active, & une s~quence d' ADN codant

| edit pol Ppelstnolypeptida dd la foranlenlt $eion layavendicatien 1/¢rop teupbT" représente depla tréoniseyuhai t e,
["limnation dans un conpose de la fornmulo | obtenue dans |oquel Z est le
29 Ep (- 3kepolypeptidy de la formule i seIo.n la revendication 1 c:Ians. Ietgqeq ]’|r?pr§fg_nlq_qie i3 thrgoning dopt 1
groupe - SCs He 9P aapeeshBialyersyie isolfde|la sapgsye Higydinargmagiiensisar  hydr ol yse

t/ou, si I it |'Qlimnati d 6sj d I [ d :

Compose ud { Y RPEsioLpamonle et in pehspe adlatie PRt 1 S/ ou i on

I hai , i ' , j t t :

o o O S, B et ol S e G, b SRR,
re. 12. 6

on conpose |1 Proce pour l'a production d' un polypeptide sol on

| a 1 evendiigajkiRdlie bosihhfbel B tHrdintidUaRsab Sang ARSI orpS, hEMRb SEi 1RUEIR oh et
t hr6oni ne dogi cohtBict R S47G alty Gh @dipoSSielod i/ eRRMERorET ovdundB RESHRPhimbcediqasiRent
d' hydr agb- acceptables.

11. Procédé pour la production d'un polypeptide selon la revendication 1 ou d'un de ses sels, comporiant:
a. Iisolation dudit polypeptide des corps de l'espidce de sangsue Hirudinaria maniflensis par une
combinaison de techniques de précipitation et de techniques chromatographiques ; ou
55 b. la synthése, par voie chimique, dudit polypeptide par synth&se des peptides, ou bien
c. la culture de cellules hbtes, transformées a l'aide d'un vecteur hybride comportant un promoteur
1ié, de fagon active, 3 une séquence d'ADN codant ledit polypeptide, et I'isolation dudit polypeptide,
et, si on le souhaite, I'élimination dans un composé de la formule | obtenue dans lequel Z est ie
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T ———————

ne.phtnolique de | a tyrosine ou bien ou groupe - SO3H, -procedei H

on isole ledit polypeptide desdigro@s? 8% BE ' espece de sangsu ﬂ mﬂu"muﬁm,”", :
mani | | ensis par une conbi nai son de techniques de 10 preC|p|ta i oh

t echni ques de chromatographie, at, si on |le ddsire, an elimnant, dans un
conpose de fomupelF0sH, dihorevre reester dg adidezsulfusiguel par Gydselyse esEstpn lesowaliape
monoest er  dd'éiminatipridu Beify geagyliguengans Ky eereRosasde Tal | aui Il elytenp.cPat BFKDINSP QU o
convert i ssarfeidelysepetioyp 9n flgjeoubaie.d go 'ﬂ%’bﬁ‘nt"hl’ﬂ'ypﬂ‘gg bieny %f?ﬂt 59 YPYRSS,

car boxy. I|br9€§“°eﬁ*{°‘lﬁ?'b§§1 libge °bP'é1°’F" ghbi ﬁﬁ@?’?’?‘%"sda‘f?tse tegypn "n conpose
libre? i5 13 Une ADN cod 'ﬁ#yg‘g d?"e (gu i YiP u(nmrq% ol se‘?s ga%l a

r evendi c"&t

i 6"’ 9’8"5” R
d" expyessi de,lac,lts |J re@g qg H&up% éhmingﬁ?‘aﬁﬁl'Uh ::BMEUSE de
qui rénf er wlsa YRG5 8pb FHinébStof dScitid §1Mt|1riqh6\§hrse| on

| a revendi ﬁﬁfrdlﬂs' e%u eae&; ra sem&t %nm FtBlnOsbiyRaRticd! BRerCsisLaMETR d6e gasdk r 81 e
d' expr essi gfiino édu cdrboxy lilltes M MR bR off b7 GeRbanbirEseobtene e EinfpBss PRI | €
proc6dd selon | a revendication 11. 17. Un pol ypeptide susceptible d'tre

obt enys PRI UhADN esaad dn p@ypeptidb au typy Binllhesion Givevbadicaanviend| cat i ons pour | ea

Etats contractants sulvants: ES, OR 3 0 1. Un proc6d6 pour |a preparation

d' un polpopéctar bybddes qui tanfesnd eregiquepee ARDheodant unl pelypeptidh wip dype inikling pelert la| a

séquence dremendidation aiyidas @@l ladite séquence ADN est contrdiée par une séquence de contrdle

Z YTACNES@:;@H&@@I CBG\D VOCONRNCQFDSOKKCVEG GRDQNEG QHDFDPU UYLS 40 et
ofoypepti de de 62 acides ami n6s qui possede Ia quuence d' aC| des am n6s

VSYI DCl SIBQUNPEIREHENFRte BEISforied: PI USEYRptRUn\ITEde avipy ’?m %j(‘;f‘l) 45

dans | esqu@elyreptide de typg hisdlivs selondia rqvendication dneatia ARN ftant "@"t@'e&!’ﬂ’e“"ﬁfm“(?

libre ou gFyEBeglewressPndans Iaquel le Z repr6sente |'atome d' hydrogene

ph6no| | %uepgﬁgg%pt rﬁg%m |§|ﬁtd%tr%6t§enu par | 5roéé%g sol (lBreVeng‘lagﬁJl gua les sels de

ceux- [ Sol at I on pol ypept i de des

corps de Uagabc c%su%gél@lglﬁ%e%_{&g%qtpg@%hfacé%@géﬁ |§F§§én§uc§h@ﬁ 13ine conbi nai son de

technlques cl pl ues chromatographiques ; ou b. Ia

synt hbsenevgﬂi’:ica\flgfse"p&]?'Iéé‘éﬂ%lgf?ﬂﬁ%hs%wﬁﬁpﬂ,@ par synt hbse des pepti des,

a culture ules h8tes, transfornmees A |'aide d' un vecteur
hybr| € £O0IArdeéddlpolila B.@Bémb@a*un Bohfeptid6 chold @dhs RLGroupe conbtitlddu sotifipias syast ADN
codant Iedllatség,ghmtdbgamnggt | "isolation dudit pol ypeptide, 55 et, si
on | e souhaite, el im nati on dans un conpose de la formule | obtenue dans
| oquel Z est le gr oupe -SGCaH, du gr oupe nonoester de |"acide sul furique par
hydr obsyyse et/ou, si on |e souhaite, |'elinination du residu glycosylique
dans un conposandné:mnﬂqmcbomoﬁmowmﬁmmmnmhm:@semmmm yse,
etAou, si on le souhaite, la conversion d pol ypepti de obtenu present ant
des groupes 30 EP 0 347 376 B1| |||||||F AR C L M S amno
etlou carboxy libres en un sel ou bien la conversion un sel obtenu en

conmpos® | i 19t én polypentide,deRPacides gminés apipassadels segHenge acidss F‘Tﬁfespt i de solon |a

revendi cation 1, dans |lequel r represente de |la threonine dont |Is groupe

hydroxy est gl yGasyiscinvéLdebRicDEkiceMbe stiifiVicis Thisretbeeptobg que de | a
5 tyrosi ne ou bien ou groupe -SGs3H, g{.@ cedd solon | equel on isole
e sangsue Hirudinaria

Ieditrpolypeptlde desdits corps de |'espbc
mani | 'ensi s par une conbi nai son de techni ques de precipitation et de

techni ques fg Igst,a QI PGS do @ linréohine Abht fo leﬁaﬁ In{ydtoxy @6t I@lerﬂurb'i\ﬁbsylégaﬂ:ﬁnwn
conpose de qdéif séﬂ&tl‘ﬁ’BHe @RProdeRs PiBholibuced 1a ltfosthe G [bien u GRdobe 5B BI diNg O
nonoest er " |es§éié ggeoegyé, préck 88 @mperan ydr olyse et/ou si on |le souhaite, on
converg i ssant, lisdlalien JURKe Pbiisptide Rie® BorpP 66l sespicanie smBuaHindipatk mavilaisatal onp
car boxy | i br esmblfdison de t8¢hnkjiss 3i€ brécipitalioncet detactninnaschtomgegraghiques el  obt enu en
conposd | i br . la SynthBse) pa dlaio prdmiqud, dud palpeptitieiparsycthasa desdepiisiep o tien de | a
formul e | solkoa clitarer devoelhdtis hétes, dranstorméba Ad'aide d'ue vectBuichybride comportant un promoteur
li, de fagon active, 2 une séquence d'ADN codant ledit polypeptide, et Iisolation dudit polypeptide,
55 et, si on le souhaite, I'élimination dans un composé de la formule | obtenue dans lequel Z est le
groupe -SOzH, du groupe monoester de I'acide sulfurique par hydrolyse et/ou, si on le souhaite,
I'élimination du résidu glycosylique dans un composé de formule 1 ou Il obtenu, par hydrolyse ou
acidolyse, et/ou, si on le souhaite, la conversion d'un polypeptide obtenu présentant des groupes
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| " atome. d' hydrogbne phenolique de la tyrosine ot r a les si :
speci fi 6es dans | a revendi cati on gp ot337476 B1ocede pour |a p?gpmmﬁﬂlummlulll " IIII
poI ypeptide de la forrmule | sclon la revendication 1, dans |oquel® Z'est |
| " atome d' hydrogbne phenolique de la tyrosine et r repr6sente de |la

t hr eoni ne. 5. anfncoatiewlcarpsyilibrdsan un e9) qw bien lo onyersipnd’ Wb?h‘ﬁﬂeefd@"lpaSéf'@ferrul o |
solon |a revendi cation 1, dans |equel Z est 20 | ' at one d hyd bne
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, 10. Procédé pour la préparation d'une ADN codant un polypeptide selon la revendication 1 comportant:
\\J a. la préparation de ladite ADN par voie chimique, ou
' b. la préparation de fragments de Iadlte ADN par voie chimique et liaison desdits fragments dans un
ordre prédéterminé.
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11. Procédé pour la préparation d'un vecteur hybride renfermant une séquence ADN susceptible d'dtre
obtenue selon la revendication 10, dans lequel! ladite séquence ADN est conirdlée par une séquence
de contrble d'expression, procédé selon lequel on insére ladite séquence ADN dans un vecteur ADN
qui renferme une séquence de contr8le d'expression d'une maniére telle que la séquence de contrble
45 d'expression contrdle ladite séquence d'ADN.

12. Un organisme hdte transformé par un vecteur hybride qui renferme une séquence ADN codant un
polypeptide du type hirulline selon la revendication 1, cette ADN étant contrblée par une séquence de
contrble d'expression.
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13. Méthode pour la production d'un organisme hdte transformé selon la revendication 12, comportant la

transformation dudit organisme hdte par un vecteur hybride susceptible d'étre obtenu selon la
revendication 11.
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