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p}é§$1 H\l/entlon The reports of the sequence of this protein, in combination with amino
45 acid sequence data for proteins of the present invention, indicate to the present inventors that the product
sequenced by Schiessler et al. may have been a degraded protein which was not a single-polypeptide

chain.

A second protein, isolated in one instance from human plasma, has been named a1-protease inhibitor.
Work on this protein has been summarized in a review by Travis and Salvesen, Annual Review of

50 Biochemistry 52: 655-709 (1983). The reports of the amino acid sequence of this protein indicate that it too
differs substantially from the proteins of the present invention. .

Because of the substantial differences in structure between single-polypeptide-chain proteins of the
present invention and any single-polypeptide-chain serine protease inhibitors of the prior art, the single-
polypeptide-chain serine protease inhibitors of the prior art are not "substantially homologous™ to the

" 85 proteins of the present invention.

Trypsin is another protease of particular interest from a pharmacological standpoint. Trypsin is known to
initiate degradation of ceriain soft organ tissue, such as pancreatic tissue, during a variety of acute
conditions, such as pancreafitis. Various efforts have been directed toward the treatment of these
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40 over, the identification of the DNA sequence has made possible the invention of recombinant DNA methods
of manufacturing analogs of the above described serine protease inhibitor.

SUMMARY OF THE INVENTION

45 This invention relates to recombinant DNA methods for the manufacture of protease inhibitors generally
and, more specifically, to the manufacture of recombinant inhibitors directed io human polymorphonuclear
(PMN)-granulocyte proteases. In particular, this invention relates to recombinant DNA methods for the
manufacturs of inhibitors for human serine proteases, including leukoctye elastase and trypsin.

Additionally, the present invention relates to recombinant DNA methods for the manufacture of analogs
s0 of the instant serine protease inhibitors. The present invention also relates to synthetic and natural DNA
sequences useful in the recombinant DNA methods as set forth below.
it is an object of the present invention to provide a method for recombinant DNA synthesis of a serine
protsase inhibitor, which inhibitor is a single polypeptide chain that exhibits serine protease inhibitor activity.
These inhibitors possess activity which is biologically equivalent to that activity exhibited by native
s5 leukocyte elastase or trypsin inhibitors isolated from human parotid secretions.
To facilitate alternative recombinant DNA syntheses of these serine protease inhibitors, it is a further
object of this invention to provide synthetic DNA sequences capable of directing production of these
recombinant protease inhibitors, as well as equivalent natural DNA sequences. Such natural DNA se-
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protease inhibi lolhedeNYRldd’ errea TAaccc ceaac cceac  Tcerc
-' GAAAA CCGGG TAAAT GCCCG GTAAC CTATG  GCCAG

50 TGTCT GATGC TGAAC CCGCC GAACT TCTGC  GAAAT

GGACG GCCAG TGTAA ACGAG ATCTG AAATG  CTGTA

TGGGT ATGTG CGGCA AATCT TGTGT TTCCC  CGGTA

o5 AAAGC ATAA 3

To further achieve the objects and in accordance with the purposes of the present invention, a
recombinant DNA method is disclosed which results in microbial manufacture of the instant serine protease
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i nhi bi tors (@pPapanativhéfiaruldardgendrhic BINA dlarbry \prdfarakdy/gropagitbdiin a @CARSBL E. dobhdsh many
prot eolsyt i c(bpRoyingshe inurah gasomid PN tibrySwith, at ieastsube udbagapable auf winging teea serinand
cl og})n pai nproféindnhibiatigenp o its profdin @fodec, DNA sequence whi ch has been di scovered
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(d) Isolation of the gene coding for the inhibitor from the clone or clones identified; and
40 {e) Linking the gene, or suitable fragments thereof, to operational elements necessary to maintain and
express the gene in a host microorganism.

Moreover, to achieve the objects and in accordance with the purposes of the present invention,
pharmaceutically useful analogs of the serine protease inhibitor may be produced by the above-recited
recombinant DNA method by altering the synthetic DNA sequence or the natural DNA segment, through

45 recombinant DNA techniques, to create a gene capable of inducing expression of the desired analog when
cloned into an appropriate vector and transferred into an appropriate host microorganism.

Additionally, to achieve the objects and in accordance with the purposes of the present invention,
pharmaceutical compositions containing, as an active ingredient, a recombinant protease inhibitor in
accordance with the present invention, or its biologically active analog produced by the above-recited

s0 recombinant DNA methods, are disclosed.

The accompanying drawings, which are incorporated herein and constitute a part of this application,
illustrate various plasmids useful in thls invention and, together with the description, serve to explain the
principles of the invention.

s5 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a map of plasmid pSGES.
Figure 2 is a map of plasmid pSGES.



5' AGCGG TAAAA CCTTC  AAAGC TGECG TATGC  CCGCC 20 GAAAA  AATCC
GCGCA GIGIC TGCGG  TACAA  AAAAEp@PelA7s BfGCCA GICCG ACTGG  CAGIG
CCCGG  GTAAA AAACG TTGIT  GCCCG  GACAC CTGCG  GCATC  AAATG 25
CCTGG ATCCG GITGA TACCC CGAAC CCGAC  TCGIC GAAAA CCGEEG  TAAAT
GCCCG  GTAAC Fig@d ATsG mapGEplsnid gFE2B5. GATGC TGAAC CCGCC GAACT  TCTGC
GAAAT 30 FigBSABG marGEoleenid pG&IBBA ACGAG ATCTG  AAATG  CTGTA TGGGT
ATGTG  CGGCA AATCT TGT GT TTCCC CGGTA AAAGC  ATAA

3" 35 PR ' ‘ H IEYT$ he foregoi ng abbrevi ations are
set\#orthsin the Det ai | ed Descrl ptlon of the Preferred Enbodi nent. The

codi ng strand FB'P"G%F‘*%'I:EHdee pderil dotailflo e prese UM@’WF‘E‘PF“PP&'? ¢ dharinvention, which,
di scovered t'8o%1°F W "&@W » B veip explain the p‘ﬂ‘??? fheé”é?']t'?fb'&e gt Lase

i nhibitors, aiil'”ﬁ re‘} 7108 d9 Peto Hiofs whi ad) in 5

the present TRVEAPION

NQ -ol am

rine

TATGC ot oré Ys rQughout

TGCCA Gr ons._drs Cipa ase thduce:
GACAC  CT Jecof the A el , dridYegrod; R bose HHIGAC

ko onsuih Iﬁcmcamgcﬁﬂ\s, is meant a degree

: bt neddd:
TCGTC GAAAA g, 4elilatd ially Adivdfddous, mthmﬁ
TGICT G%TC# homdicgy e the QG%@‘EaroﬂMor in %ebs&of th yéd D\ previodslyGoparted Bhrfi®A
ACGAG ATCTGpolypéptide-éhain serlfeTtotddsbinhibitor Aotdteifs. Profetdblyfthe dogrdé_df homblodick in ekdeled 6
CGGTA AAAGC 40%ATndét preferably in excess 6f 50%, with a particularly preferred group of proteins being in excess of
3" 65To f ureoke horaadyoes @itht tte e parstidainkibiion The qorceiaagBehoniotoly tak @bever @esibed dxf
t he present daievietad ascthe pescenegestitiervamponBEfoprgitii the singledof el tos saduanbasdiat may alsd
i'n m crobkeal foyrd rirumda@rggr of thef twp pequénges, a gomppaent heingyndersioaticas B sequence of four, contiguous
amino acids.
Preferred protease inhibitors produced by the present recombinant methods are described in United
States Patent Application Serial No. 678,823 of Robert C. Thompson et al. entitled "Serine Protease
Inhibitors and Methods for Isolation of Same,” filed December 6, 1984 and United States Patent Application
25 Serial No. 06/803,423 of Robert C. Thompson et. al. entifled "Serine Protease Inhibitors and Methods for
Isolation of Same," filed of even date herewith which is issued to U.S. Patent No. 4,760,130 on July 26,
1988. Such protease inhibitors are remarkably resistant to denaturation by heat and acids and resistant to
loss of activity when exposed to many proteolytic enzymes, including chymotrypsin, mouse submaxillary
protease and clostripain. These inhibitors also have the ability to form the necessary disuifide bonds and
30 undergo appropriate non-covalent interactions to assume an active tertiary siructure capable of expressing
serine protease inhibitor activity in the absence of a biochemical stimulus or, if the disulfide bonds have
been broken and the non-covalent interactions have been disrupted, to re-form such bonds and interactions
to regain such active tertiary structure in the absence of biochemical stimulus.
A preferred serine protease inhibitor having these characteristics has been sequenced. The sequence
35 was determined to be as follows:

Ser-Gly~Lys-Ser-Phe~Lys=Ala-Gly~Val=Cys-Pro~

Pro-Lys-Lyséser-Ala—Gln-Cys-Leu-Arg—Tyr-Lys-
40 Lys=-Pro-Glu~Cys-Gln-Ser-Asp-Trp~Gln-Cys-Pro-
Gly~Lys-Lys-Arg-Cys-Cys-Pro-Asp~Thr-Cys-Gly-
Ile~Lys-Cys-Leu-Asp-Pro-vVal-Asp~Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro-
Asn~Phe-Cys-Glu-Met-Asp~Gly~Gln-Cys-Lys-Arg-
Asp~Leu-Lys-Cys-Cys-Met~Gly-Met-Cys-Gly-Lys~

50 Ser-Cys-Val-Ser-Pro-Val-Lys-aAla.

The foregoing abbreviations correspond to the amino acid residues in the polypeptide as follows:
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EP O 205 475 Bl inhibitors using either the natural or synthetic DNA
sequences referred to above. This epqoygsiarg®1 DNA net hod conprises: (a)
Preparation of a DNA sequence capable of directing a host mcroorganismto
produce a protein having serine prot ease inhibitor activity, preferably

| eukocyte el astase inhibitor ac %\"aﬁgnom ng the DNA sequence
into a vector capabl e of being $ o—aRed] replicating in a host
m croorgani sm such vector cont alAHP'PRg ope ati®Aal e} enents for the DNA
sequence; (c) Transferring the p¥8®r confai n¥#g the DNA sequence and
opérati dnal el ements into a hos} "?H"E??oor- ganf¥m capabl e of expressing the

protease inhibiting protein; (d "qring the ni crioor gani sm under
conditions appropriate for anpl %&am pf t f%vec or and 10 expressi on
of the inhibitor; (e) Harvestinp ||torr and (f) Permtting the
inhibitgf to assune an active tp Ff";{e st uct pie whiereby it possesses

serine protease inhibitor actiV]iggend© fagiliggte identification and

i sol ation of natural DNA sequengegginbOr us¢ ingdhe present invention, the 15
present inventors have devel ope[dthedhhgtn par offyd tijssue cDNA library. This
i brary contains the genetic infgysiend On ¢apabyse of| directing a cell to
synt heskze the serine protease | mabdmet Or s|of THe prlesent invention. O her
nat ural DNA sequences whi ch nay| ibspatagieel i i t hasnr ecojmbi nant DNA net hods set
forth - herein may be isol ated frp®@iueminemran|genBmi c || brary. The synthetic
DNA “s¢quences useful in the pro i ag) [ [

those of? ordinary skill in the
f oregoi ng process may be identi rough a net hod
conprising: (a) Preparation of B praryl fromcells, preferably
parotid cells, capable of generati ng a serine protease inhibitor; 25 (b)
Pr obi ng_t he h Ui rbe@Nfubd Izt thyse/\prbieasat inHilsiters t mannfectired by tiesa@admhtinant DioA rdbkhiogs t O
t he pr of’e adisiosentfietsiint owe geradhap one distingd domain. By rocdithia@t gne @distinct dbemainiiffis medni that tigef

at | east omretoig hamwultipdmactivenditagywhidheargytunciionabetiaingt differentt dneyniashfheipresench ynd/logatione
of the abi9fithape Gftest hwe beesrdstermoingsi bythe tdispavery tof @rﬁ@b?hnb%éom@mw etwegr ploloast ot s
prot ei n prRafiges of thegprotpase inhibitas 1t ip pelieyrd thpd the peasence gf disinct dpraainsrgengisog thefinstant

t he cl opoe(%’ °4sﬂé’fﬂq't?rﬁé'l? abé{'i‘Ydt%"U“'b“ ‘(é’)de | VRRERY PFg“E'WePf@@?Pés thst ingluqes fgthcleukocyte

fragnents ¢ perat ona el errents necessa Lo mintain and
express the %f"ft Wg 'Fféld PR s%%r ‘ﬁ%rﬁd’g'?'t‘?ﬁf‘?eul
ona

in th forfl ?sﬁg:h ihgﬁ g% g %s &g:a p rre ﬁﬁs © presen mventlon
et ho CO”RJ0|V§E H’ ucéI ?Tn%g é lblts [ ;ﬁ%}i se, psin GB' %cpéahc elastase
pr ef er abﬂ Yand t@ﬁ@g %e@ eﬁz@m@s £r§ 9 f Bf s known as serine proteases that share

\/ a common mechanism and many structural features. It is believed that, through manipulation of a few amino
- acid side-chains on the protease inhibitors produced by the present invention, a multiplicity of inhibitors
may be created, each being. capable of inhibiting at least one member of the whole class of serine
proteases. Furthermore, such side-chain modifications can be expected to vield a plurality of inhibitors
having improved inhibitory properties with respect to particular members of the class of serine proteases
described above.

The amino acid-side chain changes required to attain these goals are suggested by certain elements of
structural similarity between the preferred inhibitor produced by the present invention and other serine
protease inhibitors for which the important functional part of the inhibitor has been elucidated through X-ray
crystallography. Those slements of structural similarity incude amino acids 17 to 29 and amino acids 70 to
83 of the preferred serine protease inhibitor produced by the present invention described above. The
changes suggested to improve the inhibitor's activity, either in terms of quantity or quality, toward trypsin-
like serine proteases include changing one or more of amino acid 20 from Arg to Lys, amino acid 72 or 74
from Leu to Lys or Arg, and amino acid 73 from Met to Lys or Arg.

The changes suggested to improve the inhibitor's activity, either in terms of quantity or quality, toward
chymotrypsin-like serine proteases, including cathepsin G, include changing one or more of amino acid 20
from Arg to Phe, Tyr or Trp, amino acid 72 or 74 from Leu to Phe, Tyr or Trp, and amino acid 73 from Met
to Phe, Tyr, or Trp.

The changes suggested to improve the inhibitor's activity, either in terms of quantity or quality, toward
pancreatic-elastase-like serine proteases include changing one or more of amino acid 20 from Arg to Ala,
amino acid 72 or 74 from Leu to Ala, and amino acid 73 from Met to Ala.

it must be borne in mind in the practice of the present invention that the alteration of amino acid
sequences to confer new protease inhibiting properties on the present proteins may disrupt the inhibitor's
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35 (b) Probing the human genomc DNA library with at |east one probe
capabl e of binding to a serine prot oo g BPr gene or its protein
product; (c) ldentification of at |east one clone containing the gene
coding for the inhibitor by virtue of the ability of the clone to bind at
| east one pedivity foward taukocgte relastese gritewand trypsinnSysh eilents may b détermingd by routife exheri-
gene codi ng"fewtlovmowlmﬁhbteﬁ@m*9f(§|mnf¢$enf¢'1"@men or clones identified; and 40
(e) Linking tHatasrbis centereplatad that substitutignehdiscrate,amiag) peidsiop obygisreln sagHRgpes of amino
el enents ne@ddss ar otiethabeys Ah °€ﬂ‘?ﬂ°°e‘3! E% W‘bé’ﬂ%asfa iphibitg(y, properties or the.trypsin
ni &eoor gahi ¥HPRA0Y PropRriss °ft”I? %{E&ﬁ 3%1 {' s,i‘ﬁ’tf °'P$] s%{‘&"cfﬁ"tﬂ r%é"eﬁ"? a'i.‘%%
pur poses of 9PN t'? g‘én"f'e t p‘g'ar 8 g ’%PE f
serine proté‘%ﬁé‘%{’" “ﬁ m” o '"?Jx': 3’ ﬁe % "F ?’ﬁ;ﬁﬂ?
DNA et hod SO he ena;nfi]e fam ézh e prqtein, is non actlv j]amp a{ Itl.1tl

on ikito IOI"I osIfion or
segment, ,theoqpuah rifrce Adibl @J bt e o m?ab
of I nduci ng peXRLEHa iR s araFt fr fns,! dafiflo hQGta $18 desiRRd Sihiditbty Qunidbns. The present
appr opr i at € ciiafse@bncAD Binbr pRdes sgﬁ.e&oduaﬁ@s@mmﬁamrm@& fedi@St M croorgani sm
Addi tional |y, e RésBhtCiH@nioRRCnsdd]dREdvEre@RlsynthetRCORA dagieRte WHidh i N@pdbler HOSBSING |

the present intrBosfildr i S6ductidh adf RS QbiveGRtusSANPrOBAsel ARBitofOThidi Bhudfice Ass BB fAIbIinY ©
I ngredi ent, stuctuconbi nant protease inhibitor in accordance with the present

i nvention, or its biologically active anal og produced by the above-recited
50 reconbinant DNA net hods,gsa{&r1d scl osed. The acconpanyi ng draw ngs,

whi c\h/are I ngopper aged hEAXTTRGOTU TrenshhAut ec? pesed @fTA hirsCappgltecaceen,
illustrate various plasm ds US&iWdI i n this invention and, together with the
descripti®n, serve to explain the pr| nC| pI es of the invention. 55 BRI EF
DESCRI PTI ON OF THE_ DRAW _Eﬂ%n d pSGES. FH%%LE 2 is
a map of pl adMPd PBEESTCE GC GZOQGXYSCEE FReRir SAF | AAR 1 ABALf CEPasni d
pGS285. Figure 4 is a nap ofm'tﬁlasm d pGS485. DESCRI PTI ON OF THE PREFERRED

'EMBODI ENTS 5 Reference will now be made in detail t% dhe presently

pref erred” enfgei mpgES @it Micd M@ | @G Weheh. T hahRe hghl owing
exanpl e, serve to explain the principles of the_lf_rlm\mgx As not ed above,
the present invention relates to protease inhibitors I ch have been

isolated in a purified form Preferably, the serine pMstidase inhibitors of
the presqpt invention are sih?ng_Ie- pol ypepti de-chain
. c

CGT TGT TGC GGG GAC ACC TGC GGC ATC AAA TGC _CTG
Hpall Fnu4dHI BstNI

BamHI1
35 GAT CCG GTT GAT ACC CCG AAC CCG ACT CGT CGA AAA

\ Bpall TagI

Ncil HpaIl Ball :
CCG GGT AAA TGC CCG GTA ACC TAT GGC CAG TGT CTG
40 Hpall Ncil HaelIl

ATG CTG AAC CCG CCG AAC TTC TGC GAA ATG GAC GGC
Haelll

45 BglII
CAG TGT AAA CGA GAT CTG AAA TGC TGT ATG GGT ATG
- Mbol
FnudHI Necil

50 TGC GGC AAA TCT TGT GTT TCC CCG__GTA AAA GCA TAA 3'
Hpall

wherein the following nucleotides are represented by the abbreviations indicated below.
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10 proteins which are substantially honol ogous to, and nost preferably

bi ol ogi cal |y equi val ent to, nativegpqysggyz8git ease inhibitors isolated from
human parotid secretions. By "biologically equivalent,” as used throughout
the specification and clains, it is meant that the conpositions are capable
of preventing protease induce tl,magoﬁggrraqe,\gﬂm‘h&gn ane type, but not
necessarily to the sane degreg¢—as—+hre—rattpre—preteage inhibitor. By
"substantially honol ogous, " ag deewadenyiegtigHout #he efsui ng specification
and clains, is meant a degree |i%oveyanHisagif dgy t & t he|native parotid

i nhi-bi t &r in excess of that dii P’S,(g‘é‘ﬂy",ﬁ idrlevi ofsl y feported single-

pol ypept i de-chain serine prot ed¥OU8IH ¢ orl proffeins] Preferably, the
degree of honology is in excess of 40% nost preferably in excess of 50%
wi th a parti Tbd predent ipvestbsraedigowied acdecqnd qirgforred si@hatic) DNA sequees whish isoéapable
honol oggusofwireding keracelitlanodugtiontof thei abbvelsistussed FFbteasp dnhibitors, agdictiairdheogpyretosy
above desclpikbevtp prefeass inbibiton {SLAI) referredhie abevecEstsagpencsfhas the falovimoatraciere f ound i n
the smaller of the two sequences that may also be 20 found in the |arger
of the two seguences, a QiB0AEET bei ng understood as a sequence of four,
conti guous AnTHY K9 s AAd eﬂi.eﬂ'fﬁr OARMN s GGThhiGECt 0GTApr DACCeCEdy ade

pr esent ;g econbi nant net hods afdudiescribed in United States Patent

Application Serial No. 1823 of Robert C. Thoppsqgn et al. entitled
"Serine Pro seadhig n t S I@E@%@' n S " g&i&i
Decewder 6,%84 and Unit g GA%E ’gggenéﬁApp Ircafion 8&“ gzg‘ﬁal .

06/ 803, 423 of Robert C. Thonpson et. al. entitled "Serine Protease
Inhibit& s and Methods for Isolation of Sane," fikmagdrof even date herewth
which is isGd T& UBG PECENt GAB. TGT6(GARB0 TGE JOCG J66T 1906  Juah
protease inhibitors are remarkably resistant to_dBpallirati on by heat and
acids and resistant to | oss of activity when exposed to many proteol ytic
enzymes, including chymotrypsin, nouse subnaxill aF§ifrotease and

clostri psai n. These inhibit §If1l so have the ability to formthe necessary

di sul fide hegwels mgad Fgc U @pm@ri%— CR¥€| eﬂAi &y aca,ri-oE ns to

assune an active terti ary meigcture capa G4RICXPressing se ot ease
inhibitor activity in the absence of a biochemcal stimulus or, If the
disul fige BamBI have been broken and the non-coval ent interactions have
been di srufARl, GG& [ €TTor FATUCACHOrRRE adAC nteGacACDNSCaD rﬂ[ai aaauch
active tertiary &Paddt ure in the absence of biocheni cal "SHaqiil us. A

preferred s 5 prot ease inhibjtor. having these characteristics has been
sequenced. e 3Ram m t %e_%’ihuoms:
Ser-G yasLy%g- B§§ A'PGC : @SR‘E&O_ T CAG TCT CTaq

Pro-Lys-Lys-Ser-Al a-d n-Cys-Leu- Arg-Tyr-Lys- 40 Haelll
Lys-Pf o- G w1Qy/s cien- RAL! - 8¢~ Teds CaacCy Sl Orge gaa  are
d y-Lys-Lys-Arg- Cys-Cys- Pro- Asp- Thr-Cys-Ad y- ATG GAc ‘Gg%aezn
| | e-Lys- Cys- Leu- Asp- Pro- Val - Asp- Thr - Pr o- Asn-
Pro- Thr®Ar g- Ar g- Lys- Pro- G y-Ly$BaMI Pro- Val -
Thr-Tyr-d &A@ nl‘éés-ééﬁ- A | GATAC CTBr 0APRQ-TGC TGT ATG GGT ATG
Asn- Phe- Cys- G u- Met - Asp- A y- @ AR8ks- Lys- Ar g- '
Asp- Leu- Lys- @Qhgafe¥s- Met-A y- Met - Cys-QG y- Lys&ciI
_ 4 TGC GGC AAA TCT TGT GTT TCC CCG GTA AAA GCA TAA 3°
_ Hpall

Due to multipie domain structure of the instant protease inhibitors, as noted above, variations are
contemplated in the synthetic DNA sequence set forth herein which will result in a DNA sequence which is
capable of directing production of the serine protease inhibitor analogs as discussed above. In particular,
preferred analogs of the serine protease inhibitors manufactured by recombinant DNA techniques according
to the present invention have the amino acid sequence:

50
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50 o Ser-Cys-VHI-Ser-Pro-vaI-LyssAlaf The f.oregoi ng
abbrevi ations correspond to the am gp gossd7s®3i dues in the pol ypeptide as

fol l ows: 55 7 EP 0 205 475 B1 Ami no acid Abbr.evi ati on Al ani ne
Al a Valine Val 5 : Leuci ne
Leu I sol euci ne lie Proline Pro Phenyl al ani ne Phe
Trypt ophan Tr§, 4@l y-Lys-Ser-Phe-Lys-Ala-Gly-Val-CyspBERroni ne
g{ég tSi %g i ne WPr%ﬂy@eLyQBSer-Ala—Gln-@?E-E@ﬁeRgL‘F?r-Lys- Thr

: 5. Cve T e o a Tyrosi ne
Tyx_Asparsagi ne Ey?S?F?T%}ﬁanﬁ Gln-Ser-jpp XEBEF}PECXE¥ o= asp
E utin1p acid dGlgeLys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-CybyGilye
-Lys Argini ne 114\ i SLLO} DE_ 2 armePractihs$ _22w_mnhlpllads sReen found
that these protease |n€}€¥%2§ggn%§§f%gPqua ggitﬁgprgggnggﬁaﬁ? met hods

di scl osed herein haV%rﬁnmhrrhéﬁ'BﬁE‘HY§rPﬁ@rG¥Un&Yﬁch?‘RSPEVFﬁan one
3L$thCt d?nal?llt :ghﬁngyf-cgy?clhecpgokng hga-xghprbepQgLive sites
ich are functional,a st _.di regt en s. ZThe presence and | ocati on
of these sites have %%%%ﬁﬁ8f8¥ﬁrﬁ§8‘By'§ﬁ8x§§368$er§98r X85S ant i al
honol ogy between at Aepsbeu“bypgeybeﬂyseRSPBépr%PegseGnthbbkor. It is
bel i eved,4 hat the prfﬁfﬂégsgﬁagL§EEﬂﬁ cdgqeLpggcgnfers on the instant 30
prot ease inhibitors e ability to inhrbit a alde70ariety of serine
prot eases that includes both | eukocyte
— wherein,
R; and R; are the same or different and are selected from the group consisting of a substituted or
20 unsubstituted amino acid residue or derviative thereof; and
Rz, Rs, Rs, Rs, Rs, Rs and Rg are the same or different and are selected from the group consisting of
methionine, valine, alanine, phenylalanine, tyrosine, tryptophan, lysine, glycine and arginine.
it should be noted that the DNA sequence set forth above represents a preferred embodiment of the
present invention. Due to the degeneracy of the genetic code, it is to be understood that numerous choices
25 of nucleotides may be made which will lead to a DNA sequence capable of directing production of the
instant protease inhibitors or their analogs. As such, DNA sequences which are functionally equivalent to the
sequence set forth above or which are functionally equivalent to sequences which would direct production
of analogs of the protease inhibitor produced pursuant to the amino acid sequence set forth above, are
intended to be encompassed within the present invention. As an example of the codon substitutions that are
30 contemplated as a result of the degenerate genstic code, the following diagram represents additional DNA
sequences which are intended to be included within the scope of the present invention for manufacture of
the preferred amino acid sequence enumerated above. By following the example for determining equivalent
DNA sequences for production of this protein, those of ordinary skill in the art will be able to determine
equivalent DNA sequences for production of analogs of the preferred amino acid sequence as well.
35
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el astase and trypsin. It has further been noted that, due to the plurality
of distinct donains of these protegp@doBazhpiors, t he protease inhibitors
may serve as frameworks on which various other active sites may be
constructed to create protease inhibitors having additional properties. The
preferred enbodi ment of the present invention jgvol ves production of a

prot ease i nhishirt GLythysé Sethiphiet Bys el GLyevel aopaSeo PBONERS iIysCser Ala
pancr eat i ¢ SITEM GGN AR TAN/ FTRNAAH I GENz GTR STGQ €CM CCNEARR BARTCH GLNSS
of proteasesMown as sdGhe proteases that share a cormon necha®@8m and
mah-y/ st Buct ur al feature% It is believed that, through mani pi{:mn of a

few am no acigd oScgs- L&\ ALy Ei %Eesw'k':}ﬂ téi S sBE O ¥%1h"
present i nVG@JMPO@GQGCTW'ddNOlr g %{E NbGAPr'ﬁGdT%A cﬁr ;P
capabl e of inhibitingratageeast one nenber of the whol acql ass of seri ne

proteasg S Furthernore, such side-chain nodifications can be expected to
yield a pI ural Ity of i nh| b| tors 40 havi4Rg i nproved i nhi bi tory pr ert| es
it resrect o) SR SR 5 M i de s oy
descri bed ab d g T hese
goal s are suggested by certa| n el ements of structural sim arlty between
the prefjserred i nppbitor produced by the present inventgon and ot her serine
45 prot ease Asip Prooval fasp Whichrd [rsn Pror rantAdgiaeyi opal PpardlyofLysheys
i nhi bi t or haSABcCANFTN G AGNT ACIH A KCNajCR &GNoJARPPIN GRNo3aPeTe@eNt S
of S&ructural similarity incude amno acids 1ABASE and amino acids 70 to
83 of the preferred serine prot e inhibitor produced by the present
nventi on desty) bgsl MUy B efg LSHOAE g&mn' 595046 IR Rl Egoors
ACUIVity, i Char ven AOF T ELBUSHS 1ol GraaNe o Daveed éﬂ@% 7
serine proteases i ncI ude changi ng one erpnor e pfp am no aci d romArg to
Lys, am no acid 72 or 74 fromlLeu to Lys or Arg, and am no aC|d 73 from Met
to Lys or Argg The changes suggested to ®mprove the inhibitor's

o8,

Ser i ne o o AT 10 dn; ol e AR TR\ a0 R R0

|ng

serine prote
amno acid 20 fromArg to Phe Tyr or Trp, amno acid 72 or 74 fromLeu to
Phe, Tyr or Trp, and amno acid 73 from Met to PhqgoTyr, or Trp. The
changes,suggeysedly dLysnSeay Cys heal rdurhiPkor Vsl apis Wiy, either in terns of
quantity or GG8I FEY AARTENITEE GTN (LONCCONt TN AAbs1Ge¥e3l i ke serine proteases
include changing one or A e of amd®® acid 20 fromArg to Ala, anino acid
72 or 74 fromLeu to Ala, and amno acid 73 from Mt to Ala. It nust be
borne i n nhwe abdve sirernts,abbrovidionfuséd e ptefRANd reprassatthe Audlebidas indibeddelows at i on
of am ns aci d sequences to confer new protease inhibiting properties on the

present proteins may disrupt thdi r EP 0 205 475 Bl activity
toward | eukocyte el astase or to .I\{F%O%J ,.?\Pﬁrﬁat&j-effects may be det erm ned
by routine experi - AGCT N
AG P
40 CT Q

When selecting codons for use in the synthetic DNA sequences of the present invention, including that
set forth immediately above, it is preferred that the codons used to indicate a particular amino acid be those
which are associated with highly expressed proteins. Examples of these preferred codons are set forth in
part in Grantham, R. et al., "Codon Catalog Usage Is a Genome Strategy Modulated For Gene Expressivity"
in Nucleic Acids Research 9:r43 (1981). The preferred DNA sequence of the present invention was chosen
by selecting Escherichia coli sequence codons for any of the degenerate sequences.

Additionally, it is desired to select codons which facilitate the alteration of the synthetic DNA sequence
to construct additional synthetic DNA sequences which are capable of directing production of analogs of the
present protease inhibitors. In particular, it is preferred that nucleotide sequences are selected which, if
possible, creats restriction endonuclease sites at, or close to, positions in the synthetic DNA sequence into
which it may be desired to insert additional codons or at which sites it may be desired to replace a codon
so that analogs may be created. In the preferred embodiment of the DNA sequence of the present
invention, the restriction sites are indicated below the nucleotide sequence set forth above.

Methods of creating the synthetic DNA sequences contemplated herein are generally within the ambit
of routine tasks performed by one of ordinary skill in the art guided by instant disclosure. An example of a
suitable method which may be used to obtain the synthetic DNA sequence disclosed hersin is set forth in
Matteacci, M.D. andCaruthers, M.H., J.Am.Chem.Soc. 103:3185 (1981) and Beaucage, S.L. and Caruthers,
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mentation follow ng the teachings of the present invention. Further, it is
contenpl ated that substitution of dgpgysmsarzgmino acids or of discrete
sequences of amino acids, as set forth above, may enhance either the

| eukocyte el astase inhibitory properties or the.trypsin 5 inhibitory
properties M., Thehairecien: 22085 (Ea8slebdtnéfiwbict ere spastiicalle inseiparated herainpyJefprence.
activity of t heanaltendasrckndimboladithe. praserd dnwention, H@Né@quU@quy‘aﬁ)'Peea 'aHBFfﬂT‘ﬁ human
within the genbrivibilibiery whiaht @mﬂemwf?f@feél*?fﬁfﬁfat'@ﬁ%fﬁt wrmqsg r\p;g :g (9?? present
ami no- aci d isvsption; This segyesce. ergopia ffore e Jeurth Goden iand inledingdhe, ke &5 Rip oty joyn to
speci fi c sf ohe iprRatops: isepfAllogubset of the enzynes agai nst which the prote| n i's
normal |y active. For exanple, substitution of Ay for Arg in positio

it he' 75" poGRRTSR GRS ;gégg&éesc%gf%@r%#@ﬁﬁﬁ#%#%ﬁﬁ

ry_domarn. 1he donul ns nay al so be separ at ed'
into sepdtate proteins, each o V\/m ch retains thel gigsired inhibitory a9
functions. T éé&cﬁm@@ch
i nhi bi tors b@ﬁﬁ@?‘?%&ggé‘fﬁﬁ?gggﬁ?-J.wm;u - AR

synt heti c DNA sequence which is capable of directing intracell uI ar

producti gn of the above-di scugged protease inhibiit@s. This sequence 180
the foll ow ngm&mmmmcecrmucnmcmmmmmmm A

TGC. CCG CCG Al=tl==2=FRtbPllem——e———eaae- Roard ————
HpalN~ AAA AAA TCC CAG TGT CTG CGG TAC AAA AAA CCGHhaI 25
Xmal GAA TGC CAG TeC GREtITGG CAG Hpal 124 |
30 20 c-rc'rc'rwrc'rcscc'rc%pgswquﬁcesq@cwwfr CCG
GGC ATC  ARR™""TCC™~"CTG Fparr———-- Thug =TT
E;;:\I: BanH 35 GAT COCG GIT,GAT ACC COG AAGgfCG 'ITACT CGA o AA
CTGTAGGCTCTGATCC T C GACCTCCC i%fééAATACAT
Hpal | TTCTATAGGCTCTAATCC BEFRCERRACTERCOGGAcAGETecTRaghidaaTACAT.
GC CAGZTGT CIG 40 Hpal | NCi |

Hael |1 ATG CTG AAC s@e® CC820AAC TTC .TGC GAMOATG GAC.GEC 360
GTCTGGCTGAGCTCCAAGGTTTGTGTGACAGTTTGAGCTTCTGGAAATGCTTCCTCTATG

. 380 . 400 . 420
CAGCCATGCTGTCAGCCCAGGTCCCACTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCA

. 440 . 460 480
% TACTCCGCCTTCTTCTTCACCTTGCTGCGACTCTCAAATCATTAGTTTCTGACTCTGCTT

O, AcToTscoTIoTIoTIONTT 2 =

500 520 540
CCGTTGTGTCTTTGCTTCTGCTATTTTGTCTCTGTGCTTCTCGCTTGGGATTTAGCTCTC

40

. 560 580 . 600
AACTTCTCTCACACTGGTTCTATTTATCTTTGTTTACCTCTCTCCATCTCCATCACTCCC

: . 620 . 640 . 660
AGCCTTCCTCTCTGCCTTTGTGTAGCCTTGTTTTGCTCTTGGGTGGAGGTCTTGACTAGA

50
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Hael I | 45 ‘Bgl Il CAG TGI AAA CGA GAT
CTG AAA TGC TGI ATG GGI' ATGgpgébamBt TGC GEC  AAA  TCT  TGT
GIT TCC CCG GIA AAA GCCA TAA 3" wherein the foll ow ng

nucl eoti des are represented by the abbreviations indicated below 55 9

EP 0 205 475 Bl Nucl eotide 680 Abbr evi ati on degggadenylic.acid 720 A
deoxyguanyl i ¢ ARECPGCTGCCCTETYFCTTGGCTGTGAAACGTCCCCTGTCCATTTGTCTAATTIRAMBLAA | dyl i C
acid C ttymimgytrreweig==—===~="=" ToThe present =T IvernrorsTtrave =

di scovered a second, pref erre%aynt hetic DNA s egssnce whi ch S ca%lal e of

divectihg ext r&‘d&‘rekﬁfadx&%eaeﬁm%chaec PEEAEIAHSTRER

I nhibitors, parddculatly.the-secseotoryw.l0. yLe-.p.rm_e.ase-J. Ju.t.or
(SLPI) referred to above Th| s sequence has the follow ng structure: 5 TCT
GG AAA ACC TTC GTA TCGC CCE20CCG 15 AAA  AAA849CC

QCG CAG TCﬂ'Gﬁﬁﬁ@ﬁ“?ﬁi?CTEEECCSQQGA%&QﬁTGEEE??RTG@ﬁﬁ@°ﬁ&§§¢“€ﬁb¥¢ﬁﬁ§§CWQAC TGG
CAG TG CCG™GET"AAR ~AAA Fpa 117 NCiT~25 Car T " TGC™ T ~GAC™ ACC
TGC GGC ATC AAA TGC CTG g8 CCG GJT GATggdCC CCG AAC CCGooACT
CGT CGA AAA XARCEERGACTCCTCCTACE (DEAACEr T TCRAA SR TICAARGCY GEAGTCT

Hael || ATG CF@=-AAE--€6E~ESDOF AINTRONFE--TGC--GAA-- ATE &ACR BBCW0 CAG
TGT ANy CGA GAT CTG AMA TGC TGT ATG GG[, ATG 960

GTCCTCCTAAGAAAICTGCCCAGTGCCTTAGATACAAGAAACCTGAGTGCCAGAGTGACT.
¢cC P P K K S A Q CLR Y KIKUZPETG CO QS D

N/
. 980 . 1000 BamH1
20 GGCAGTGTCCAGGGAAGAAGAGATGTTGTCCTGACACTTGTGGCATCAAATGCCTGGATC

W Q C P G K KRCCUPDTOGCGTII KT CTLD

1040 ; 1060 1080
CTGTTGACACCCCAAACCCAAGTAAGCAGGTCGGGGAACTGGGTAGAGAGATAGCCTGGG
P V D T P N P =e==- START INTRON

25

. 1100 . 1120 Stul . 1140
GACACAGCATTAGAGGGACGGAACTGGGTGATGGGTCCTCCCAGGCCTCCTTGTCAATGC

% . 1160 . Pvull . 1200
CGTAGTGAGTCACAGTGCCCTAAGAGAAGTAGCCAGCTGGTGAAGCAGCGGGCATTTAGA

1220 . 1240 . 1260
TAGCCAGGTAGTTGGAAGCCTCCCACCTAGTCAGCACTGGGCGGCTGGCACCTGCATAAT

— . 1280 . 1300 . 1320
GGGGGGCCTGAAGTTCTAGGAGAGCCAGETGCTATGT TTGOGGGCCGCCTTAGGGAGAAG

. 1340 1360 . 1380
GTGGTGGTGATAGAGGTGGGGAGGGGATGATCCCCCCTGCTGAAGCTGGACGAGGGGCTC

. 1400 . 1420 Stul . 1440
45 ACTCTAAAAAGTGGGGATGGGAGGGGTTGTATAAAGTACAAGGCCTCTGACCGGTAGCCT
——— - ———— END OF INTRON=-==—-

. 1460 . 1480 . 1500
CACTCTCACCCAACCCAGCAAGGAGGAAGCCTGGGAAGTGCCCAGTGACTTATGGCCAAT
50 —mmmmmmmemmeee———— R RKPGIKGCUPUVTZYG Q

65

14



45 TGC GEC AAA TCT . TGI GIT TCC CCG "GTA AAA GCCA TAA 3" Due to
mul tiple domain structure of the ingpagdos@reBIase i nhibitors, as noted
above, variations are contenplated in the synthetic DNA sequence set forth
herein which will result in a DNA sequence which is 50 capable of
directing production of t he serine protease inhjihitor anal ogs asﬂg%gf ssed

above. In particul ar ref er 5 ors
manuf act ur edGEVrF‘% ‘ ¢ gtﬁ?ﬁ‘ﬂ%m%%ﬁ 3?% &
i nventi on ha¥e Phe Cld sequence 285 75 Bl

[ ext] - A ¥- Lys- Ser-Phe. Lys Alyasgd Y- Val - Cys- Pro- 1600 1620
Pro-Lys-Lys- ﬁe&sﬁ'@cﬁ&WMTE&TW&CCTGTGMG@TM&AGGGGA
Lys-Pro-Qd u- gysed o0- Ser -a\spt Trep- @ nKCys-Pco-v 8 P V K -=-START INTRON

G y-Lys-Lys-Arg- Cys- q/s Pro- Asp- Thr-Cys-Qd y-

Il e- Lys-%/s Leu- Thr- Pro- Asn- 1660 . 1680
Pro- Thr - A g- gp@sgﬁaqgr@cigq_ T@gcppgg%qxGcc'rcmccc-rc'rccacccccmecxra
Thr-Tyr-Qd y- @ ATCYyS-Tert] - AsSn- Pr o- Pro-

Asn- Phe-Cys-G u-[err]- Asp GI n- Cys-Lys- Arg- sy Leu-Lys-Cys-Cysyy40
[err]-Ay-[e ﬁa;f ccmc'rccmsczxcmccmcrsrcmcacwcccme'rcc'r

Ser - Cys- val - SaL=ELozValzlys:fersl.aherelin -l eLddand Bkl ~aro~the-sare of
different and are selected fromthe group consisting of a substituted or 20
unsubstituted amino acid resi?é®e or derviative Y18 eof; and:[err] 189@ the
sand=0r di f f SCAAGAGAACTATTQRIQARGTCTCAGHSEAACGATIRSCATAGGAGTRGCETCREERT BN ne,
val i ne, al ani~re=—phenytatart s = tyrosrne; " tryptoptan, -1 vysrine, —grycrne and

arginine2 |t should be note t the DNA sequ o Set forth above,ggq
represents a H@P& d¥rcbBEeREes Wcr@d@r&ﬁ
degeneracy OE%E%Q-QEJ SLLC.C -JJ-s.Lo.be_underss JJat _ouoeLous..
choices 25 of nucleotides may be nade which will |ead to a DNA sequence

capabl e of directing productigso of the instant py@d ease i nhi.bitorsiv2otheir
anal ogs. ?As TCTIrTAPNSGTRAARTETACATAATIGAGATGAMAGT CCTCTGCAAMGACCTATATGEACT he
sequence set -Forth-above-or-wh-cir-are-fonctromatty equni-vatent-ro-seguences
‘whi ch woul d direct production of anal ogs of th%&é .ot ease i nhi bi toré&iduced

e v AR AR AT LR Rl AR B oT

genetic code, the fol [ow ng ghgpram represents golgh ti onal DNA 2040
GGAGTTTGAGGATTATCTAGTTCAATGCTTTGAGTT’I’AGAGTTTTACGTGAAAATGAGAC

35

L 2060 . 2080 . 2100
-/ '1‘TG’I‘CTCCTGACACTAAGTCTCTCTCAACTATAGCGCTATCTTGCTATTTTCTCTATCTC
40 . 2120 T 2140 . 2160

AGAAGGATCCTTGGGCAGGAGGAAGGATGT GGA‘I‘ATATGATTTGGCTGGTTTCTATGCTG

. 2180 . 2200 . 2220
45 AAGCTCTGATCTGATTTTCTCTCACAGCTTGATTCCTGCCATATCGGAGGAGGCTCTGGA
-PROBABLE-====w=—ceew—ne——— STOP

END OF INTRON

. - 2240 2260

GCCTGCTCTGTGT GGTCCAGGTCCTT'I‘CCACCCTGAGCTTGGCTCCACCACTGGT
50

in this sequence, the abbreviations used for the amino acid residues are the one-letter abbreviations which
are commonly employed and may be found, for example, in Biochemistry by A.L. Lehninger, 2nd ed.,
Worth Publishers, Inc., New York, New York (1976), pg. 72.

§5 Using this sequence and the amino acid sequence data contained herein, a synthetic DNA sequence
can be constructed, that, when added to the genomic sequence above, leads fo a gene which codes for the
entire protease inhibitor. Alternatively, probes may be constructed using the DNA sequence set forth above
and used to retrieve a DNA segment from a human genomic library which has codons for the first three
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sequences which are intended to be included within the scope of the present
invention for manufacture of the pgpbeosass Bm no acid sequence enuner at ed
above. By follow ng the exanple for determ ning equival ent DNA sequences
for production of this protein, those of ordinary skill in the art will be
abl e to demponrcide equi val ent DNA sequences for production of anal ogs of the
preferred anhduiionally. sushe prokascreayabe wast|to idostifyl@ hyman gerpmic sequgoce) whighs comainsg 10
Ser Gy Lyeprewiate Igader sequengr &isaoyte-ve!ﬁtggg thipjegdepispaupRee, qripay ejhgr approprigte leagery
GGN AAP TGRAUPTI® powd RECHPOCIN CRBYRCtPIMIHENS aenemigApN/nagalaneR e patggian expression
AGQ/ 5 system.
30 A n Qs L'é&?ﬂaf‘&m bqdjaen Pfo‘ht;lp[?;%"’ fign, &.gDNAS
CTN CGN T/AR&CldhBragywhi "gﬁ scy %a"%gé%wa
AGQ 10 secretory leukocyte protease inhibitor of the present i ion. Thi S L £
Qys Oys. Pr pogsit at e];ic Typsg-Culture, Collgction, ckvile,Maw.m 5igh A.Y LY . Lys_Arg
0 0 a@’ L ﬁ'ﬂ‘ & p |bitép‘€ormgpa sTn@Q

CCN cAd’A

%‘l eptide at’ least act ssessing serine protease inhibitor activity has been

in e
Qo i
het! BNQ

Y
ATA disclosed. diment of the inveﬁt@n. the active site functions in a manner biologically equivalent

60 Asp Pr s\@jt o nkiNe Bﬁl%%ﬁs Blastdd6 Qnhititbr i06Ided™ré lhMarPp&lotidl dachetidhs. Q¥ hat@CorCCN
GIN GAQ Al séefudhcEChby Bdedd ) dvabt frodiictio(@ the\igroleakad MfabitoRRThiéOmethod

80 20 ;5 compedal Thr Tyr Ay An Cys Leu Met Leu Asn Pro Pro Asn Phe
Cys CCN GI'N&)\Gibparafion@td DKI\ISeqlibige capdhie/of @irésling ANGSt GiiddodrgaiNsHAQ) piofiGe 4R oteiiP
TTP 90 25 havingGbiineiteadesiphiilor/aclity; Cys Lys Arg Asp Leu Lys Cys Cys Met Qy

Met \o/ (b) Cloning the DNA sequence into a vector capable of being transferred into and replicated in a host
microorganism, such vector containing operational elements for the DNA sequencs;
20 (c) Transferring the vector containing the synthetic DNA sequence and operational elements into a host

microorganism capable of expressing the protease inhibitor;

(d) Culturing the microorganism under conditions appropriate for amplification of the vector and
, expression of the inhibitor;
! (e) Harvesting the inhibitor; and - :

25 () Permitting the inhibitor to assume an active tertiary structure whereby it possesses serine protease

inhibitory activity.

Synthetic DNA sequences contemplated for use in this method have been discussed in detail above. It
is further contemplated, in an alternative embodiment, that natural DNA sequences may also be used in this
method. These sequences include cDNA or genomic DNA segments. In a preferred version of this

30 embodiment, it is contemplated that the natural DNA sequence will be obtained by a method comprising:

(a) Preparation of a human cDNA library from cells, preferably parotid cells, capable of generating a
serine protease inhibitor;

(b) Probing the human DNA library with at least one probe capable of binding to the protease inhibitor
gene or its protein product;

85 (c) \dentification of at least one clone containing the gene coding for the inhibitor by virtue of the ability

. of the clone to bind at least one probe for the gene or its protein product;

U/ (d) Isolation of the gene coding for the inhibitor from the clone or clones chosen;
(e) Linking the gene, or suitable fragments thereof, to operational elements necessary to maintain and
express the gene in host microorganism.

40 The natural DNA sequences useful in the foregoing process may also be identified and isolated through

" amethod comprising: _

(a) Preparation of a human genomic DNA library, preferably propagated in a recArecBC E. coli host;
(b) Probing the human genomic DNA library with at least one probe capable of binding to a serine
protein inhibitor gene or its protein product;

45 (c) Identification of at least one clone containing the gene coding for the inhibitor by virtue of the ability

of the clone to bind at least one probe for the gene or its protein product;

(d) Isolation of the gene coding for the inhibitor from the clone(s) identified; and

(e) Linking the gene, or suitable fragments thereof, to operational elements necessary to maintain and
express the gene in a host microorganism.

50 in isolating a natural DNA sequence suitable for use in the above-method, it is preferred to identify the
two resiriction sites located within and closest to the end portions of the appropriate gene or sections of the
gene. The DNA segment containing the appropriate gene is then removed from the remainder of the
genomic material using appropriate restriction endonucleases. After excision, the 3' and §' ends of the DNA
sequence are reconstructed to provide appropriate DNA sequences capable of coding for the N- and C-

s5 termini of the serine protease inhibitor protein and capable of fusing the DNA sequence to its operational
elements.

The vectors contemplated for use in the present invention include any vectors into which a DNA
sequence as discussed above can be inserted, along with any preferred or required operational elements,
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GAP ATG GAQ GGN CAP TGO AAP CGN GAQ CTN AAP TGQ TGQ ATG GGN ATG AGP

TTP 100 30 Cys Ay Lys Ser Cys \@0595413@1 Val Lys Ala TGQ GGN AAP TCN
TGQ GTN TCN CCN GIN AAP GCN 3 ARQ I n the above sequence,
abbrevi ati ons used are intended to represent t he nucl eotides indicated

bel ow. 35 Nexd ehi¢h etor cahitianchei sabsequently Eansleried into a host riigrgorganism and replidated h such
CT micgdovliaeism.Rybfertadi vagjore edhrse wbese estriclion sit¢schave, beeh avell dociNdntesicand avhice s
of the presepmtain heensration! elemantsprafargd erivequiredsior trapscription pitheIPA edayenahove, it is
preferred thatThe Fepecienghlemesisd as gispyserdchgrein. igclprier ot jegst|one P’&WPtﬂreatdeﬁsﬁm%’P?"ﬁ*eﬁse
45\Ahi ch? aP@e%%d?aﬂ?’éﬂquehatI'ﬁaﬂl‘?f‘%/s@?ﬂ?a@é@%&’ pnge. @t laast °'E>3 P"@‘sc°5?"- andeae

preferred cB@?IrE“Aa?"@“eé‘ aﬁ’ ?’r’?"’{?HP PESPHAY "'p " °q”°"t fipn of the
Cat al og Usageé (g ﬁ'ﬁ d a e’ﬁ?ﬁ W of rpﬂlcatlon
Nucl ei ¢ Aci F5o9keL] '°" onte (pomoter

. uenc ca |3 0 g rans ] |on quence q Iro! t

present gnﬁ“ﬂ ro 4 % E%QNEg P fdnct%o %@ﬁfi@? 'ﬁ’g
. NCoOS S

codons’ whi 03; éxtu@&s%ne}'ﬁ!e%wtﬁdﬁ@bi\lﬂ Bedllondo @thswsf}e o 9 T
construct aggy, i tﬁmﬁ' seRcbYf reﬁwm‘&nﬁmﬁfbﬁ?%lw}hﬁ&nﬂ%ﬁm% Gondxp. ésfo‘ﬁ%f he'9
production foteﬁ!rh% Qo B thé BRAMBECCINGEoqined. REsuRichi Nk R grdidnde tHaﬂreﬁlﬂd’t&ri' hts b t
i's prefers ed‘ns&rl%atmt@ wel veatbr §ith SROGPREIH Gl SAhatmMA Wilinsthoccirfin RRSEbEdALE of, for
creat e rest exaiipiep Bogroyaie: Cdgaadtosiib.! 1A Sthidtsituatidn, GeOEdRsibrtned MG bdrdatisgs icontdidig the
synt heti ¢ Diitieiic) DNA Gayi bt growdhioCa) désiredTagnsitycpride & Initiatioh @f the Sexpressival bf thHeQidtéase
codd®s or ainhiitirchn this teebodirhentreaxprbmsionl e ithecdbsiredl pretpasa drhibitorcCio dralacesiCbyt &kdttion of a
anal ogs may sibstacgectattead micrabiat byirgmefitecapabip efndausingneatessich of Hiee DN\ semignoe rafier hé
the present degfed dansityrhes baen achipwed: est ri ction sites are indicated bel ow the
nucl eot i de sed\dditienallys étis pesferd igbern apprRriate gecrelry lqadaitspargnaehke Brosenta eithet N
sequences c&?ﬁ% ﬁbi"‘é‘?"eﬂ e PicthesyaihaticRNfesegpance. \The lgpder saquenseyis; ip a(?Ps'tPO dhich allows

tasks perfof) dtf ogiRace P b%m%& aémnrtoﬂr? iniiah portion of;thp d'éch° fHopce fapable of
di scl osur e. slon ff the h@'t?fe IO 2 infepye t" %'a‘t?gé ml"6t'° 5"1"“?1 T e
synt heti & % '83"8’ s§3‘f°8 ?Ha’f fgr wg ﬂT‘H}: b P Ee hd
Car ut her s, “el .ise °"a” f reco ::::t
Car ut her s, it ug GDQ{&)F*. o
bot h of  whi KB gt s Gha! drel u%e ab raéoﬁ. in wegsehxh.ﬂ. erfa@ lts actlve structure

30 through directing the protease mhlbltor out of the cell cytoplasm.

In particular, the leader sequence may direct cleavage of the initial translation product by a leader
peptidase to remove the leader sequence and leave a polypeptide with the prefered amino acid sequence
which has the potential of serine protease inhibitory activity. In some species of host microorganisms, the
presence of the appropriate leader sequence will allow transport of the completed protein into the

35 periplasmic space, as in the case of E. coli. In the case of certain yeasts and strains of Bacilli and

. Pseudomonas, the appropriate leader sequence will allow transport of the protein through the cell

/ membrane and into the exiracsllular medium. In this situation, the protein may be purified from extracellular
protein.

Thirdly, in the case of some of the protease inhibitors prepared by the present invention, the presence

40 of the leader sequence may be necessary to locate the completed protein in an environment where it may
fold to assume its active structure, which structure possesses the appropriate elastase-inhibitor activity.

Additional operational elements include, but are not limited to, ribosome binding sites and other DNA
sequences necessary for microbial expression of foreign proteins. In a preferred smbodiment of the present
invention, the sequence GAGGCGCAAAAA(ATG) would be used as the ribosome binding site. The

45 operational elements as discussed herein are routinely selected by those of ordinary skill in the art in light
of prior literature and the teachings contained herein. General examples of these operational elements are
set forth in B. Lewin, Genes, Wiley & Sons, New York (1983), which is specifically incorporated hersin by
reference. The vectors as contemplated hersin may be constructed in part from portions of plasmids
pBR322 and/or plQ.

s0 . In one preferred embodiment of the present invention, an additional DNA sequence is located
immediately preceding the synthetic DNA sequence which codes for the protease inhibitor. The additional
DNA sequence is capable of functioning as a translational coupler, i.e., it is a DNA sequence that encodes
an RNA which serves to position ribosomes immediately adjacent to the ribosome binding site of the
protease inhibitor RNA with which it is contiguous. In one embodiment of the present invention, the

s5 translational coupler may be derived using the DNA sequence

TAACGAGGCGCAAAAAATGAAAAAGACAGCTATCGCGATCGGAGTGTAAGAAATG
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In an alternate enbodi ment of the present invention, a DNA sequence has
been isolated froma human genom cgp ppgays Bhi ch- encodes a preferred
secretory | eukocyte protease inhibitor (SLPI) of the present invention.
Thi s sequence, encoding fromthe fourth codon and including the introns as
present | y aked owthodscutientii knoivm tocthase pkgrdinasy sidl i the jad yeiated| te fransiatipgal pauplers. Apeqyndio5
475 Bl [ erprdien®d translational Epurtep BBAREDB seguine’y t hi s sequnce and the amino acid
sequence data contained herein,a synthetic DNA sequence can be constructed,
that, when a@%dmdd&mm@cm@@@x@ccécmnmmmmw codes
foM he;en})ll\brqe prot ease | nh| bi tor Al ternati veI y, pr obes may be constructed
usi ng the Se uence t
i Omga human e, g1 e% above ag% L9 rnee;[ltrﬂa%/gf ? . &ggera'l[zp
0 205 475V em §?( me Odjﬂ rgl 9 ose |I| @31 sembly .
a human, géh lf’(r:lﬁ Yectors I8 eheved 'Ehm Xs an Xse i i QRN f
g céh@ Fn‘néﬁlﬁior{ %ﬁj@){amﬁﬁqgﬁ%%Al t
s cont& 3}9 %s |g§t % ﬁroaﬁfa%nﬁ&vec% %t RhiNRIScRIABY 4 Y, iPidcBedlngaster
sequence, tG | napﬁcau f'%lemgh%wtﬁ @fb3%6ﬂ1§d@) Fhile '%ﬁcmﬁmlw a
mammal i an GxighdesSi on system In7another alternate enbodi ment of the
present i nveptdbmucton SN cidhing R6ttd? a6thd reseni imvehtivsh @ @hduldaiiifongi e nbigd thitistipls
whi ch epcadpiss & thi\éynTeRUBNIC Seqlétias BhitsOdtteftiahttupbiatitgali aitinteats @ialy e drseitddato @adhon
of a pref artedinsear dtembydiment ihe tydt ergptispt @audbprodubé (rbdteyramoénts! fiee vaioe gidi desired
i nvent i on.protédss inbibirin.eThesnuimher| afi aheitfiple reopiasnof the DNA sequence which may be inserted into the
./ vector is limited only by the ability of the resultant vector, due to its size, to be transferred into and
replicated and transcribed in an appropriate host microorganism.
20 Additionally, it is preferred that the vector contain a selectable marker, such as a drug resistance
marker or other marker which causes expression of a selectable trait by the host microorganism. In a
particularly preferred embodiment of the present invention, the gene for tetracycline resistance is preferably
included on the cloning vector.
Such a drug resistance or other selectable marker is intended in part to facilitate in the selection of
25 transformants. Additionally, the presence of such a selectable marker on the cloning vector may be of use
in keeping contaminating microorganisms from multiplying in the culture medium. In this embodiment, such
a pure culture of the transformed host microorganisms would be obtained by culturing the microorganisms
under conditions which requirg the induced phenotype for survival.
The vector thus obtained is then transferred into the appropriate host microorganism. It is believed that
30 any micororganism having the ability to take up exogenous DNA and express those genes and attendant
operational elements may be chosen. It is preferred that the host microorganism be a facultative anaerobe
or an aerobe. Particular hosts which may be preferable for use in this method include yeasts and bacteria.
Specific yeasts include those of the genus Saccharomyces, and especially Saccharomyces cerevisiae.
Specific bacteria include those of the genera Bacillus, Escherichia, and Pseudomonas, especially Bacillus
ss subtilis and Escherichia coli.
o After a host organism m has been chosen, the vector is transferred into the host organism using methods
NS generally known by those of ordinary skill in the art. Examples of such methods may be found in Advanced
Bacterial Genetics by R. W. Davis et al., Cold Spring Harbor Press, Cold Spring Harbor, New York, (1980),
which is specifically incorporated herein by reference. It is preferred, in one embodiment, that the
40 {ransformation occur at low temperatures, as temperature regulation is contemplated as a means of
regulating gene expression through the use of operational elements as set forth above. In another
embodiment, if osmolar regulators have been inserted into the vector, regulation of the salt concentrations
during the transformation would be required to insure appropriate control of the synthetic genes.
If it is contemplated that the recombinant serine protease inhibitors will ultimately be expressed in
45 yeast, it is préferred that the cloning vector first be transferred into Escherichia coli, where the vector would
be allowed to replicate and from which the vector would be obtained and purified after amplification. The
vector would then be transferred into the yeast for ultimate expression of the serine protease inhibitor.
The host microorganisms are cultured under conditions appropriate for the expression of the serine
protease inhibitor. These conditions are generally specific for the host organism, and are readily determined
50 by one of ordinary skill in the art, in light of the published literature regarding the growth conditions for such
organisms, for example Bergey's Manual of Determinative Bacteriology, 8th Ed., Williams & Wilkins
Company, Baltimore, Maryland, which is specifically incorporated herein by reference.
Any conditions necessary for the regulation of the expression of the DNA sequence, dependent upon
any operational elements inserted into or present in the vector, would be in effect at the transformation and
s5 culturing stages. In one embodiment, the cells are grown to a high density in the presence of appropriate
regulatory conditions which inhibit the expression of the DNA sequence. When optimal cell density is
approached, the environmental conditions are altered to those appropriate for expression of the synthetic
DNA sequence. lt is thus contemplated that the production of the protease inhibitor will occur in a time span
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deposit at Anerican Type Culture Collection, Rockville, Mryland, under

Accession No. 10 A reconbi nant [RREA s05t4r8®1f or t he manufacture of a

protease inhibitor conposed of a single polypeptide chain with at |east one

active site possessing serine protease inhibitor activity has been

di scl osed. $ubsegnent trthe giiowib ref the fhost laells it neanertimal depsity and thetige resyliantinirase '6'?1@“[ n

a manner bi will beharessteq aicequp imp after the eoulbtary coTditiopsnerReeay, for itSAXRIS éveel'%'

i nhi bi tor i soledeieried ambadiment 94 thet P’Gs°§'eb?¥°é'?qnoﬂ‘§ ’393"}'?%5‘?’& péﬂteaﬁ Py 'ed

DNA sequencébprgyerbio hpeesfing G"‘HP’Pé&asﬁ‘f"EﬂHEIﬁ?f' eg ”

This' net tfodthwve'zs PP'@é%tha fa Y, f“’gg ?tf apPe f's "s
or fold to

%n'a o %sa

di Legtl ng aPyiiet ) ﬁ a[f:ﬁ ta etan nﬂ&tm-[)l
i nhibitor a i e o
being tr ans'l:g r?ié m’ifl ré% u ¥ gﬁ:ﬁ?@ o'tk ﬁfogéiréiléf&'sﬁ'mtu@%h oXgP&ssian

cont ai ni ng gng %‘1 s e, il of b RETH0
the vector pom é}h.@ls&ae fs wily a&daeﬁy SccltADRA GhHHACIEr A SbpRBIRAceadRN Sdquétcs Y Bebn
into a host m{Kb&{oQPJ BRA bstling GaHR foSontbina pRiidhs §itheChrétéite MhibitoR ase8 nbidsbuiel i3Ipropbicl)
Cul turing tBQvdTsiucRR, SRNEISMAS BERIE whieh Havel 16rhed AR &Ry indticovaledtl interaftions witiet have
of the vect gécusiOwil el Iﬁbsdiérﬁ}:ﬁetﬂfy defigturing Rhdistisiting agenls, fda bxaamie] gugnitiihiam chioride and -

i nhi bi tons  ahelcagBethanblf befdre i prétédag irhibitor iindliowad 1o rasfumedis sictive stuttugciliowing dilution
tertiary st ancdxdatdn'ohhese ayentstunits satrelied sorgiionsne pr ot ease i nhi bitory .
activity. Syntiietd i Ubbihstemichat amniisaticrosf tentpdchingschf therpragent inventien o ¢ spesifin goblamoe
beeMdi scus smtiorimentieil &b Iwithit theecapabiitigssof oo baving otsknaryealdlllimthe @rt ip fightypf the teachings
al t er nat i vecentined hereint Examplest of et Ripdpts Dhe iesprbinvastion pag reresestafive RIQeEEFeP T AT s
met hod. ?hessga@equsbmwecwrﬁepmen@emowg YeMB%i ¢ DNA segnents. In a
preferred version of this 30 enbodinent, it is contenplated that the

nat ur al DI\IAEMEEEnl:e will be obt ai ned by a net hod corrpri sing: (a)
Preparation of_a S rab "pﬁ. hqi gre os
capabi ¢ of gogetbn 4" é“ﬁ%é \"ﬂ,%‘:' eheini il itk o o
'DNA libr& yD A sbau8tco FoObe ca 2 pr ot ea

|nh| bitor gene or 1t o e| n product 35 (c) Identlflcatlon of at Ieast
one cl one cont ai ni ng the gene coding for the inhibitor by virtue of the
ablllty of the clone to bind at |east one probe for the gene or its protein
product; ,d) Isolation of the gene coding for the inhibitor fromthe clone
‘or clones chosen; (e) Linking the gene, or suitable fragnents thereof, to
‘oper ational el enments necessary to maintain and express the gene in host

'm croorgani sm 40 The natural DNA sequences useful in the foregoing
process may al so be identified and isolated through a nmethod conpri sing:
(a) Prepasation of a human genonic DNA |ibrary, preferably propagated in a
;r'ecg/ecBC E. coli host; (b) Probing the human genom c DNA |ibrary wth at

| east” one probe capable of binding to a serine

—
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protein inhibitor gene or its protein product; 45 (c) ldentification of
at | east one clone containing the gpegsadsmd for the inhibitor by virtue
of the ability of the clone to bind at |east one probe for the gene or its
protein product; (d) Isolation of the gene coding for the inhibitor from
the clone(s) identified;, anmdn@arzLi nking the gene, or suitable fragnments

t hereof, toSopacatéemalAxi ETABE S TICCEARAr YGED IGEOt GTA ardCexpresscedie gene
in a host mcroorganism 50 AllZ isolating a natural DNA sequence suitable
fowset‘sin t he above- net hod, itI is preferred to identify the two L

re i ction_site ocC ~n an | ogest to_u%nd ortion he
appropri at e%@neié s'gé i hegaﬁneéTq'hecqﬁ\lA gm@‘ﬁg C ai?l"f]g t he
appropriate gene is thenr ed fromthe remai nder of the genom c naterial
usi ng appropriate restriction endonucl eases. Aftefg¢ci sion, the 3' and 5'
ends of ,f heGRNA PECUECKE ACT I GACNSTGECt €XG t orgh O\CCEE_ Gpir ORAA at RaONA
sequences capable of coding for the N and C 55 T'—Mlni of the seine
protease inhibitor protein and capable of fusing the DNA sequence to its
operational elements. The vectors contenplated for u¥eifn the present

I nvention include any vect g I nto which a DNA sequence as di scussed above
can be ksse d, o] 'tagaz'&an re r r uied r afLQn | ement s,
EP 0 205 47&%1 gﬁ% M#-%geﬁfecaéeéhe ¢ s@éﬁen% '?,% ed into
a hQst mcroorganismand replicated in such mcroorganism Preferred

vect Ors ar epafiAse whose restriction sites have been well docunented and

whi ch cont aGATt heC@pes™e | @Al akeneacs paac ergcsl @ICTr eqGT! edGA OrAAA
transcrfption of tHBAINA sequence. The "operational el efegls,  as di scussed
herein, include_at |east one pronbter, at |east one operator, 5 at |east
one | eader e, at |east BBAIEh| ne- Dal gar e, at _|east one

t er mi nat or SCT hPidhy CBAASTA  ATfc e sATeC Br BFEf SFTRd for
appropriate Panscri ption and® &bsequent transl ati 6#®5F ¥t he vector DNA. In
parti cufar, zing iéTéowplc@GEchEatAﬁﬁChﬁf’@Ctﬁcs Wah! fRRt agfcatgdeast one
origin of replication recognized by the host mcroorganisma ong-wg%&lqt

| east one sel ectabl e nmarker and at | east one pronpter sequence capabl e of
initiating transcription of _theBgypthetic DNA sequence. It is additionally
preferrgd t8A6 1DGTt RAA/e@QGA , GAR OOBGendRRli Madt , TNt AGs GETt AATG DNA
sequences capabl e of functioni n§b@f regul ators, and ot her DNA sequences
capabl e of coding for regulator protein. These regulators, in one

enbodi nent, 0 jr.ev exRLessLon etjc_ DNA sequence, in

t he pr esenci of t .e?#itrr oﬁﬁénté*&co%%g th%c’br ggpe'hc?e of

ot her esvironnental conditions, allow transcri |5’t| n and subsequent
expgegsion of the protein coded for by the synthetic DNA sequence. In
particul ar, iTe ragylate thef expregsipntahthe pratqininza fommy sui nexport ¢o the periplggre of E.ceoli, then

t he vect orfoliowinn regulaioryesiqmests Yorpresosadna tag armotar ifek intliegion,Gf rpnseriptionyat high lqvplsitah e
absence of!ac preratos fos frseriptionsiagiialery; alag; represser_(iag I°h 4q brssaded elsgwherpiog thejplagmid; a9,

t he traﬂsf@?ﬁa&h'ﬁ?'l??'w seqHense, to. dnitiats; fransigtion;at a high level; an OmpA leader to facilitate

periplasmic export of thie product; an Ala of an Ala-Ser junction between the protein sequence encoded 'by
these operator elements and that encoded by the structural genes described above to dictate cleavage of
the initial product to yield the mature leukocyte elastase inhibitor. All of these features are incorporated into
the following DNA sequence:

45
CTGCA GCTGT TGACA ATTAA TCATC GGCTC GTCTC GTATA ATGTG ATAAC GAGGC
GCAAA AAATG AAAAA GACAG CTATC GCGAT CGCAG TGGCA

50 CTGEC TGGTT TCGCT ACCGT AGCGC AGGCC.

To regulate the expression of the protein in a form such that the protein remains in the E. coli
cytoplasm, the following operational elements are proposed: the tac promoter; the lac operator, and the lac
repressor (lac 19); a consensus of Shine-Dalgarno sequences; and, to initiate a high level of translation, a

65 fragment of the OmpA leader peptide io be used as a translational coupler. The translational coupling
sequence comprises the DNA coding for the transiation initiation region of the OmpA gene, the first eight
amino acids of the OmpA leader peptide, the consensus Shine-Dalgamo sequence described above and a
translational terminator. The translational coupling sequence is to be inserted between the promoter and the
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synthetic DNA nay be grown to a desired density prior to initiation of the
expression of the protease inhibitormgpgsostdsBienbodi nent, expression of the
desired protease inhibitor is induced by addition of a substance to the

'm crobi al environment capabl e of causing expression of the DNA sequence
jafter the 2fansiakivg iintetbncbitesfi theyselimespritesse inhibikor genedoveriapoing the latier] Al of these features are
ipreferred t inedrpogatedcipp the iollpwing-DNfegsauaned:y | eader sequence be present, either
iin the vector or at the 5 end of the synthetic DNA sequence. The | eader
'sequence is CWGAAPGETAT MEATAI ANTHA | TRATQ IGGCTE GRS TS A AdWC ATEBGHRTAAC GAGGC

i Medi at el y adhRgeiatd AMRRAl BhEAG! RN iceBa®l codits meTaROGRART SEUENCe
capabl e of directing expression of the protease inhibitor wthout any
intervening translation term nation signals. The 25 presence of the | eader

sequence is,desired ip Dart, Ingl{ts one or nore of the follow ng reasons: 1)

the presencé‘gﬂﬂs—tﬂﬁ‘g—'lﬁegé&‘—geemence may facilitate host processing of the
ini tial pfodugh & oA e Sl 5 By M BTGk Bt fringdle i3 o 40
presence of SlR& Ju6kd "F &Hﬁ'ﬂ%ﬁhf&ﬁ% G b paktel szﬁa%c%n@:fe dJel&sctrophoresis

recombi nant ,PEQLREF R thed Wi RisirfMent manl&IOFHE] ard 5" SHobdhBrglatol Bsinyf I fR Akleoftfaikiibseind
out of the gep lisifgdtdAldrdmBans3) the presence of the | eader sequence may

affect thg abithb to¥owg drdtP of SigeHiBbINA$eqidnbdsRPSBed BItbidtricdfragn@nfAd d to its
active structure 30 through directing the protease inhibitor out of the

cel ytoplasm 1In particul ar, thegheadghcEssiideCpaneyseirect cl eavage of
theMnhitial translation produc Ffﬁ d ii.dase to renove the | eader
sequence and | eave a pol ypept i‘%ﬁé‘%& ?ﬁeg%'rrlgf?rdgg@am no aci d sequence
whi ch hasgoet he potential of serine protease inhibitory activity. In some

'speci es of host m croorgani sns, the presence of the appropriate |eader
sequence will all ov\on_igaanen_boeﬁ,dhhaaqoaﬁlget ed protein into the 35

fnd St rains of CEBER PerBnARIERSRdAs anERY EasPs, BRIAR R A 027 S

will alld¥ transporoldgoniaeleodttidienAaldr dsgh the cell nenmbrane and into the

extracel | ul ar @ehenh.rh%ﬁitr' &g&l @dﬁkﬂﬁohﬂ he protein may be purified from

extracel lular protein., , N the case of sone of the protease

inhibitors preparedObjgcnucieoddde AddedtSion, the presence 40 of the

| eader sgguencATORAR AAAGAC CASOTY ATCAOGATEG.he conpleted protein in an

envi ronment where ib may fol.d tofsilé'? its active structure, which

structure possesses ! W&}?ﬁl % astase- i nhi bitor acti vi ty. Additional

operational el CASTGs GCACTUGSCTSUICTATS AATAQ BATAS tQECAG IRECAR CFETRA A -

sites and ot her DNA fHy mcrobial expression of foreign
o&‘iggﬂel%} %@%@’ t’hso'r

proteins.ssln a preferr I ment e present invention, the sequence

GA ( ABSCCHo FAT e TRAAT LCTGR ASARKSs FEM nding site. The 45
operational el enent ®1agycH R QERS@ AL Ny e routinely sel ected by those of

ordinary skill i rf, | | ght i | ,terature and the teachings
cont ai ned her e##@mjl &éllr#pqgg‘sc%z& P#&Qf@ o(%)’er ational elenents are set
forth in“®. Lewin, CligonuilentidesAas8 Mew York (1983), which is

speci fically i peqige s gt Ardefefence. The vectors as contenpl at ed
herein may be constructed in part_from portions of plasm ds pBR322 and/ or

pl Q so I n one ReEanust eiviste ¥*:the present invention, an

addi ti onal. DNAGTONEMICGS T3t KrAGOErGTCE| JTPreceei™y Thecsynt heti c DNA

sequence Whi ch COde%fi()grcrwcelé)oré)itfgsfai&h{sbi tor. The additi onal

AGCTT TTACC GCTGG CCTGC GCTAC GGTAG CGAAA CCAGC CAGT.
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DNA sequence is capable of functioning as a translational coupler, i.e., it
is a DNA sequence that encodes an Eplgogbhpdiggerves to position ribosones

i mredi ately adj acent to the ribosone binding site of the protease inhibitor
RNA with which it is contiguous. In one enbodi ment of the present

i nvent i on,Thb tlovikdy oliggnadkenlidet sequeates amLassemblerioymake uplFagmeatcAbusi ng t he DNA
sequence TAACGAGECECAAAAAATGAAAAAGACAGCTATCECGATCGGAGTGTAAGAAATG 17 EP O
205 475 Bl and net ho é}gé ABOVY, to those of ordinary skill in the
art related to transla |ona coup ers. A second, preferred transl ational
coupl er shas t he GIPCE RRAGR ATTAA TCAT.
TAACGAGECECAAAAAATGAAﬁﬁﬁgagaﬁﬁgﬁﬁggqgﬁICAAEE%&%AATAAATG. 5 Upon synt hesi s
and isolation of_all necessary and desired conponent arts 0 %h

above- di scussed SR HreCTME %%'E? rGT‘éG%s%'ETr‘BTHEA ﬁ‘é’ﬁ §I’I y known
to those of ordlnary'Nﬁeiéotndéhmbaris Assenbl y of such vectors is believed
to be wW%hin the e d by those with ordinary skill in
the art 10 and, é&gé @%ﬁﬁg é@é%%bﬁgiig gglng per formed w thout undue
experimentati on. For Nsehedeidei Ab4atsbDNA sequences have been ligated into
appropriate cl onifighye. e t gSchoner et al., Proceedi ngs of
t he Nat j,onal Acggeny %?e%%ggfLﬁTé8¢,88365403 5407 (-1984), which is
specifically |ncorpor§¥%He%E%@PnAB§ i8ference. In construction of the

cl oni ng vector ofadte PARSENAATGXEBtGEN AAAShoul d additionally be noted
thaf'hultlple 15 coples of ta t heti c DNA sequence and its attendant
operational el enents Wa§LBREH §e$¥€lento each vector. In such an

enbodi nent t he h@BGCOrganAnTmaﬂTdTpTOHuAeAgCeaGeA.anDunts per vector of

t he desired protease 8 pber of multiple copies of the DNA
sequence whi ch may bekggggé%gé %?o ?Ee vector is |imted only by the

ability of the r%@@ﬁ€aﬂ€A$écﬁEchd6§A96 FTATA| £e, to be transferred into
and replicated and trﬁaéggbgggelgbgnlgpproprlate host m croorgani sm 20
Additioffal ly, it _is vector contain a sel ectable narker,
such as a drug r%E?ggaﬂgéTﬁaFﬁgﬁAoﬁA3§ﬁeFTﬁarker whi ch causes expr ession of
a selectable trait byNhbtebes@lenRbfodsganism |In a particularly preferred
enbodi rent of the present invention, the gene for tetracycline resistance
i's prefg{ably i ncluded on the cloning vector. Such a drug resistance or

ot her selectable marker is intended in part to facilitate in the selection
of 25 transtor mnigerddirhtenachia rhech! ‘?EEREGT@EG%U%G%GS%&%@@M e

mar ker on the cIonln vect or ¥ use I n keeping contam nating

ni croor gani sms f r ohFREFt FREYEnd FﬂTtﬁgGgﬁrture medi um In this enbodi nment,
such a pure culture of the transfornmed host nlcroorganlsns woul d be
pthyped by culturing the m croorgani sns
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under conditions which requirqgq the induced phenotype for survival. The
vector thus obtained is then transf gp'¢sos 4¥5@81 he appropri ate host

m croorganism It is believed that 30 any m cororgani smhaving the ability
to take up exogenous DNA and express those genes and attendant operational
el enent's naynhdsliowing a@nhe digonideopdecsoquended a¢sembled foeonstyart fragmenidbr gani sm be a
facul tati ve anaerobe or an aerobe. Particul ar hosts which may be preferable
for use in this methqgd Jjnclu S t nd_bacteria. Specific yeasts include
those of the genus Sa 9%) & 1%%33€sb%C|ally Sacchar omyces cerevi si ae.
Speci fi ¢ bact er iAGITR | CRRAG mmGQ)fG’INEGg@‘@@ CARAA | BAATESEBE6; chi a, and

Pseudononas, especi aldy; é?gﬁ e 83Pjslis and Escherichia coli. After a
host organlsn1has been chose e vector 1s transferred into the host
organi sm u5| ng %"&fér‘?ﬁ?&c [ARARA LACERB SBATEC oF W nary skill in the

art. Exanpl es of sucho 1Bjooss1 eswidé BPupgl: i n Advanced Bacterial Cenetics

Vork. Clao). witedia. C"%%% FPhad PoCBiR AL ook, BoR86, 87 et or once. 11 i s

preferred, in one entdigemicledtidenB44Ds:transfornmati on occur at | ow
tenperatures, ascd@EReEREST @@éllgﬁ. £A A.§G§§ni.grrpl ated as a neans of

regul ating gene expression throug e use of operational elenments as set
forth above. In anotH%%liﬁﬂﬁﬁﬂﬂ@%%delP5o§ﬁﬁlar regul ators have been
inserted into theaMeECtRGGCAEPITEA DOCOE CAGGPaGTCCGNGEOAAACAALE duTTNg t he

trahstormati on wﬁ*¢g#b&?éEQU|red to insure appropriate control of the
synt hetic genes ontenpl ated that the reconbinant serine protease

inhibitors will ultinmtiéyonbeleapidesdB ia:45 yeast, it is preferred that
t he cl oni ng vect r f i cali, where the
vector woul d be‘éx?éé %éngr%ﬁ?féaggﬁgﬁdbgégﬁfazQQE E?gESegtor woul d be
obt ai ned and purifi edPbi¥epruahpPtideaBr oS The vector woul d then be

transferred int ccAdrcysestcl GCGoAL TIRTT TRRGESEEAQAOTALRE SaGCTe TIGAL.ease
i nhi bitor® The host nlcroorganlsns are cultured under conditions

appropri at egpo&g’.;évﬁg eﬁﬁ)%/ggpuae se%] 1€ %Ac{}gsﬁ*’s@&cﬁ%ﬁ‘eﬁ {dhi bitor. These

condi tions WY organtsm and are readily
determned 50 by one of ordlnary Skl|| inthe art, in light of the
published,literature r@gégdhnglebeigaoﬂﬂhleonditions for such organi sns,

f-or exanpre Ber ge 0 e Bacteriol ogy, 8th Ed.
WIIlians &_VV|k|n§A%n§§§§§bG BFQ?Eongﬂﬁthﬁgnd which is speC|f|caIIy

i ncor por at ed herein byoiéEQPEHéGOtAﬁF §3ndBsti ons necessary for the

regul ation of theaexpte®ecRR @h.t he DNA sequence, dependent upon any
operati oral el enents |ﬁ§erted iinto gr E esent in the vector, would be in
effect at the transfor PEPGRYUSHEOEIde. G dSi*ng stages. I n one enmbodi ment,
the el s are grocoGGG FARAThGECOS GAAC OTATE &gance of appropriate

regul atory conditions 3@ th expr.essi on of the DNA sequence.
When optinmal cell densi ygpgugqproacﬁe§4 ﬁ%e environnmental conditions are

altered t9 those GAPTEPICIACA TEGLTEX AASES GECEA A¥s synt hetic DNA sequence.
I't is thus contenpl at ed;tiBahuti@ckRiaduels Q3 .of the prot ease i nhibitor will

occur in atime span 18 caaa TGGAC GGCCA GTGTA AACGA GAT.
Oligonucleotide C6 is: :

CTAGA TCTCG TTTAC ACTGG CCGTC CATTT CGCAG AAGTT.
Oligonucleotide C7 is:

CGGCG GGTTC AGCAT CAGAC ACTGG CCATA GGTTA CCGGG CA.

_ Oligonucleotide C8 is:

TTTAC CCGGT TTTCG ACGAG TCGGG TT.
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EP 0 205 475 Bl subsequent to the growh of the host cells to near optinal
density, and that the resultant prgpe29s4aysiBibitor wll be harvested at
sone tinme after the regulatory conditions necessary for its expression were
i nduced. In a preferred enbodi nent of the present invention, the

reconbi nant protease inhibitor is purified subsequent to harvesting and
prior to assunption of its activeldigonurleeotife €%riscdi nent is preferred
as 5 the inventors believeat-hat: MaeueRec. a high yield of re-fol ded
protein is facilitated if the proteinis first purlfled However, in one
preferr&d, alternate enbodi nent, the prot eas maa/ be aI | owed
re-fol d t dhadlionig greup ofpligprygleatiy sRapeNpes 46 gsgem 96'%)& on. In yet

anot her preferred, alternate enbodi nent, the protease |nh| bitor is present
inits re-folded, act| st at overyfromthe culturing nedium 1In
certain_circunst ances® f“ﬁﬁnBFgF‘ngg ﬁﬁ Bffor will assume its proper,
active &truct ur eGAPON m@sscm'rlaweeﬁ TABGROSCGOHLCar oor gani sm and
transport of the protSiQaH]Pgﬂggtg_BF g9l gwal | or membrane or into the

peripl asm c space % occur if DNA coding for an
appropri ate | ead®PATEqEERTE R ?cﬁeGEGﬁFnWFOCM@DﬁA coding for the
reconbi pant protein. bizbbﬁu&ﬂ.@b&&&& p3hiigist or does not assune its proper,

noncoval ent | nt cFGEREo AR, ) ALSal EApA KACKE BRimEN SN, 1,
dendUring and reduci 0§iggeucd eotddecRdmilss, guani di ni um chl oride and is

- mer capt oet hanol CA@ﬁEOEeA&‘heCR@I\emCAnh' bitor is allowed to assune its
active structure followng dilution and oxi dation of these agents under

‘controlled conditions. It is to be understood that a |cat o p g

t eachi ngs of Thefallowing geoups of Qlgepticlepfides Efeﬂ“"? 'eﬂl” t°
will be W‘PWP‘PF ?tPRé aB%lﬁPa‘ﬂ?’l'Wgtﬁ"Q?‘B‘P"cdﬂq re se : fr?fan A :;" n
Z.“sm ﬂ“"’%%
pr esent % S Idl }fer %

manuf actur

am no aci & P a 83"(':srrt sr" a%nove %fﬁ on usage |n h| gh expresse
genes 25 of' Qb o6t ofighbicieo @Ashﬂmarvm*eﬁ 5o Rat& to GAB VRIS BHY 197 B Withi skl
endonuc %)aeaﬁiﬁd d?&:\s%eo:)ﬁth?hgglgire{ug&tlﬁég A b8 OvhiehlAreSIRaie® RO 3'¥as1 813h@ PO 6@ Ghith BSH 35

40 45 5 dIII Group B, which contains oligonucleotides B1 to B7, is ligated to M13 mp18 and 19 cut with

Hmdlll and BamHI. Group C, which contains oligonucleotides C1 to C9, is ligated to M13 mp18 and 19 cut
with BamHI “and Xbal. Group D, which contains oligonucleotides D1 to D4, is ligated to M13 mp18 and 19
cut with BamHI and Sall
35 M13 repllcatlve jorm DNA is recovered from the clone having the desired insert DNA by standard
_ means. The insert DNA corresponding to Group Aa is excised from the M13 DNA by cutting the DNA with
(7 appropriate restriction endonucleases and is purified by polyacrylamide gel electrophoresis. Its structurs is:’

AATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGCTG

@ GCTCGAGCCATGGGCCCCTAGGAGATCTCAGCTGGACGTCGAC
TTGACAATTAATCATCGGCTCGTATAATGTGTGGAATTGTGAGCG
AACTGTTAATTAGTAGCCGAGCATATTACACACCTTAACACTCGC

45

GATAACAATTTCACACATAACGAGGCGCAAAAA
CTATTGTTAAAGTGTGTATTGCTCCGCGTTTTT

ATGAAAAAGACAGCTATCGCGATCGCAGTGGCACTGGCT
5 TACTTTTTCTGTCGATAGCGCTAGCGTCACCGTGACCGA
GGTTTCGCTACCGTAGCGCAGGCCAGE
CCAAAGCGATGGCATCGCGTCCGGTCG

GGTAAA

58 CCATTTTCGA
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EP O 205 475 Bl [err] Hpall To regulate the expression of the protein in a
formsuitable for export to the perigpopegas Bt coli, the follow ng

regul atory el ements were proposed: a tac pronoter for initiation of
transcription at high levels; a lac operator for transcription regulation;
a lac repressdhe (insat [NA r:qrresnood"l!netocﬁtbeni bl is empisadebio auttinigethd | NS WiEh regtictiep on-
OnpA Shi ne- GabgeasesEcoRigne Hiod!ll arsl is pyrifipdtyepotypasyianida gebeleciephareip-din srushiE is: an
OmA | eader to facilitate periplasm c export of the product; an Al a of an
Al a- Ser junction between thamiodadsorcasnreeseserserdya t hese operator
el'spent s %and that encoded by t lseTicAGIOATEGGITECTARINGATed above to
dictate cleavage of the initial product to yield the mature | eukocyte

el astase inhibitor. Al of GAGTOSACCRGOAGCTORTCACAATEAATE@d into the

foll owi ng DNA sequence: 45CTCAGCTGGACGTCGACAACTGTTAAEFAG To regul ate the
expressmn of the protein in a formsuch that the roteln remains in the E.

coli cytdplasm the foll OWWWWT@W oposed. the tac
promoter; the |ac operator,T ARCATATTAGAACHTAAGRCT@rr]; a consensus

of Shi ne-Dal garno sequences; and, to initiate a high |evel of translation,
a 55 fragnent of the O’rpﬁ ;‘é Ca transl ational
coupl er. ;ghe transl ati onal g CC¢%e DNA codi ng for

the translation initiation C&P&: aC érst ei ght am no
aci ds, of the OmpA | eader eﬁ%t ﬂé%@@. ano sequence
desri bed above and a tran i'ona er m na ransl ati onal coupling

sequence is to be inserted g@fmm@mmnd the 20 EP 0 205 475

Bl transleation initiation SpdpoOirdFeraSicEECcRIPFEESSE | nhi bitor gene,
overlapping the latter. Al of these features are |ncorporated into the

foll owi ng DNA sequence: ar%err] A. Constructjon o E 10 To |
construct the Wpdyeta tesRonding tg Grqup By iy, °ﬁ ?5'5{&9 1“88 ﬁﬁe 88%9'59%“63868
synt hesi zed—ﬂg'i"ﬁbdfﬂg" e s MG%VWP@W% 83‘?8‘? WS nia). The
products #re purified by polyacryl am de gel el ect rophor esis as described in
the ABI instrunent nanual . EGEFTLAAAGCTHECSTANCACHCELAsi ng T4

pol ynucl eoti de ki nase and ATP usicCRETSCAGESCATAGSGESCCES The foll ow ng

group of oligonucleoti de seguences are used to construct fragnment Aa.

TTTTTTAGGCGCGTCACAGACGCCATGTTT

D'

AAACCGGAATGCCAGTCCGACTGGCAGTGC
% TTTGGCCTTACGGTCAGGCTGACCGTCACG

-CCGGGTAAAAAACGTTGTTGCCCGGACACC
GGCCCATTTTTTGCAACAACGGGCCTGTGG

%0 TGCGGCATCAAATGCCTG
ACGCCGTAGTTTACGGACCTAG

The insert DNA corresponding to Group C is excised by cutting the DNA with restriction en-
45 donucleoases BamHI and Bglll and is purified by polyacrylamide gel electrophoresis. lts structure is:

50
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GCTGT TGACA ATTAA TCAT. 20 Aigonucleotide Aa2 is: CGECT CGTAT AATGI GTGGA
ATTGT GAGCG GATAA CAATT T. 25 Epozoﬂﬁ@pucl eotide Aa3 is: CACAC ATAAC
GAGGC GCAAA AA. digonucl eotide Aa4d is: ATGAA  AAAGA CAGCT ATCGEC
GATCG. digonucl eotide Aa5 is: CAGTG GCACT GCCTG GITTC GCTAC CGTAG CGCAG

GCCAG CGGTA AA. d i gonucl eﬁc,)é,i, GA TTAAT TGICA ACAGC
TGCA. digonucl eoti de Aa? TTATA C. 40 :
ai gonucl eotide Aa8 is: A i gonucl eoti de Aa9

GCCAC TGCGA TC% TTGCG A igonucl eoti de
Aaigu s:5 AGCTT TTACC GCTGGg GC CAGT. 50 55 21
EP 0 205 476 Bl The follow ng oli gonucl eot 1 de sequences are assenbled to

make up fragment Ab. Nucl ex¢CTRTEGECASTGPCTGATEEPEAAEEAEA ATTAA TCAT.
Nucl eotide Ab2 is: [err] MNIGGRTACCEGCPORACAGACTACGACTTGGGC [err]

10

CCGAACTTCTGCGAAATGGACGGCCAGTGT
GGCTTGAAGACGCTTTACCTGCCGGTCACA

AAACGA

5 TTTGCTCTAG

: ) The insert DNA corresponding to Group D is excised by cutting the DNA with restriction endonucleases
~ SaulllA and Sall and is purified by acrylamide gel electrophoresis. lis structure is:

20 GATCTGAAATGCTGTATGGGTATG
ACTTTACGACATACCCATAC

TGCGGCAAATCTTGTGTTTCCCCG
N ACGCCGTTTAGAACACAAAGGGGC
GTAAAAGCATAAG
CATTTTCGTATTCAGCT

30
B. Construction of the Gene

In the construction for export, the inserts from group Aa, B, C, and D are combined and ligated to M13

mp18 and 19 cut with EcoRI and Sall using T4 DNA ligases under standard conditions. The clones

85 containing the gene are selected by their color on Xgal plates and screened further by hybridization with

the 32P labelled oligonucleotide. The structure of selected clones is confirmed by dideoxy sequencing of the

insert region of the DNA using the universal primer. '

In the construction for cytoplasmic expression, the inserts from groups Ab, B, C, and D are combined

and ligated to M13 mp18 and 19 cut with EcoRl and Sall using T4 DNA ligase under standard conditions.

4 The clones containing the genes are selected by their color on Xgal plates and screened further by

hybridization with the 32P labelled insert. The structures of selected clones are confirmed by dideoxy
sequencing of the insert region of the DNA using the universal primer.

EXAMPLE 2
On the basis of the émino acid sequence described above, the codon usage in highly expressed genss
of Escherichia coli, and the provision of convenient restriction endonuclease cleavage sites, the following

DNA sequence was proposed:

50



Nucl eotide Ab4 is: [err] Nucleotide AbS is: [err] Nucleotide Ab6 is: 20
[err] Nucleotide Ab7 is: [err] 25 gpo20s5475M4cl eotide Ab8 is: CCTCG TTATG
TGTGA AATTG TTA. Nucl eotide Ab9 is: 30 35 40 45 50 55 22 EP 0 205 475 B1
The followi ng are the oligonucl eoti de sequences assenbled to construct
fragnent B. A igonucl eoti deHhdI3II [err] Aigonucleotide B2 is: erré 10

A i gonucl eot FYECB3 GG [ARA | AQC| g@RGC| ABA | RCB4 GGE& [GTAr | TgE CCG  CCG

A igonucleotide B5 is: [err] 2&lul A igonucleotide B6 is: [err]
U/ 5 FnuDII Rsal Hpall
AAA AAA TCC GCG CAG TGT CTG CGG TAC AAA AAA CCG
Hhal
_ : Xmal
10 GAA TGC CAG TCC GAC TGG CAG TGC CCG GGT AAA AAA
) Hpall
Necil
Hpall
% CGT TGT TGC CCG GAC ACC TGC GGC ATC AAA TGC CTG
Ncil FnudHl BstNI
- BamHI
GAT CCG_GTT GAT ACC CCG AAC CCG ACT CGT__CGA AAA
20 Hpall Taql
Hpall HpalIl BallI
CCG GGT AAA TGC CCG GTA ACC TAT GGC CAG TGT CTG
—————————— e —— e ———— T——
Neil Neil HaelIll

25 .
ATG CTG AAC CCG CCG AAC TTC TGC GAA ATG GAC GGC

HaeIll
_BgliIl
o CAG TGT AAA CGA™ GAT CTG AAA TGC TGT ATG GGT ATG
Mbol
Fnu4HI Neil
, % TGC GGC AAA TCT TGT GIT TCC CCG__GTA AAA GCA TAA 3'
&»} ’ Hpall

To regulate the expression of the protein in a form suitable for export to the periplasm of E. coli, the

40 following regulatory elements are proposed: a tac promoter on plasmid pKK223-3 for initiation of transcrip-

tion at high levels; a lac operator on plasmid pKK223-3 for transcription regulation; a lac repressor (lac 19),

to be encoded on the chromosome of E. coli strain JM107; an OmpA Shine-Dalgarno sequence to initiate

translation at a high level; an OmpA leader to facilitate periplasmic export of the product; an Ala of an Ala-

Ser junction between the protein sequence encoded by these operator elements and that encoded by the

45 structural genes described above to dictate cleavage of the initial product to yield the mature leukocyte
elastase inhibitor. The ompA elements are incorporated into the following DNA sequence:

GAATT CGATA TCTCG TTGGA GATAT TCAT GACGT ATTTT GGATG ATAAC GAGGC
50 GCAAA AAATG AAAAA GACAG CTATC GCGAT CGCAG TGGCA
CTGGC TGGTT TCGCT ACCGT AGCGC AGGCC.

To regulate the expression of the protein in a form such that the protein remains in the E. coli

s5 cytoplasm, the following operational elements are proposed: the tac promoter on plasmid pKK223-3; the lac
operator of plasmid pKK223-3 and the lac repressor (lac 19 on the chromosome of E. coli strain JM107; a
consensus Shine-Dalgarno sequence; and, to initiate a high level of translation, a fragment of the OmpA
leader peptide to be used as a translational coupler. The translational coupling sequence comprises the

27



A igonucleotide B7 is: [err] 25 The follow ng are the oligonucl eotide
sequences used to construct fragnegp o@osavs gpnucl eotide Cl1 is: GATCC GGITG
ATACC CCGAA CCCG. digonucleotide C2 is: ACTCG TCGAA AA. 35

A igonucleotide C3 is: CCGGG TAAAT GCCCG GTAAC CTATG GC. digonucl eotide C4
is: 40 DNA coding for thearanstatiéll inijaion csgien of thee O@SA gene, i TRGighRRiRe FigsACtheOmpA
GTGTA AACHBAd@APRptidesthe consensus Shigi-Palgamacteausnéaridescribed gbove @nd p trapsiaionallemingiorde
C7 is: [erThp tr@islatiomaiaolnliog $eduencBisite be igspripds betweep the(jacyqperaiery endpihe translation initiation

a i gonucl| eiie pides ©dnd proteaseinhibjtor agre,ovartapring e e Thoifeatiis;oh thg Fensigtiqap! coupler are

ol \gonué| desprperated intp thefollaying DNA$6QuePASl ed to form fragnent D. Qi gonucl eoti de
D1 is: 10 [err] Aigonucleotide D2 is: [err] 15

Ol gonucl egf e G mch65 ordd{ TG Pl 3 AR AT S

0 GCAAA AAATG AAAAA GACAG CTATC GCGAT CAAGG AGAAA TAAAT G.

C. Construction of Gene Fragments

15 To construct the above sequences, the following deoxyribonucleotides are synthesized using the ABI
DNA synthesizer (Foster City, California). The products are purified by polyacrylamide gel electrophoresis
- as described in the ABI instrument manual. They are 5' phosphorylated using T4 polynucleotide kinase and
k‘/ ATP using standard means. '
' The following group of oligonucleotide sequences are used to construct fragment Aa.
20
Oligonucleotide Aal is:

AATTCGATATCTCGTTGGAGATATTCATGACGTATTTTGGATGATAACGAGGCGCAAAA.
Oligonucleotide Aa2 is:
25 ATGAAAAAGACAGCTATCGCGATCG.
Oligonucleotide Aa3 is:
GATCCGATCGCGATAGCTGTCTTTTTCATTTTTTGC.
Oligonucleoctide Aa4 is:
GCCTCGTTATCATCCAAAATACGTCATGAATATCTCCAACGAGATATCG.
Oligonucleotide Aa5 is:
GATCCGATCGCAGTGGCACTGGCTGGTTTCGCTACCGTAGCGCAGGCCTCTGGTAAA.,
85 Oligonucleotide Aa6 is:
&y} AGCTTTTACCAGAGGCCTGCGCTACGGTAGCGAAACCAGCCAGTGCCACTGCGATCG.

30

The following oligonucleotide sequences are assembled to make up fragment Ab.

Oligonucleotide Abl is:
AATTCGATATCTCGTTGGAGATATTCATGACGTATTTTGGATGATAACGAGGCGCAAAA.
Oligonucleotide Ab2 is:
45

ATGAAAAAGACAGCTATCGCGATCG.
Oligonucleotide Ab3 is:
GATCCGATCGCCATAGCTGTCTTTTTCATTTTTTGC.
50 Oligonucleotide Ab4 is:
GCCTCGTTATCATCCAAAATACGTCATGAATATCTCCAACGAGATATCG.
Oligonucleotide Ab5 is:
CAAGGAGAAATAAATGAGCGGTAAA.
Oligonucleotide Ab6 is:
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A.igonucleotide D4 is: [err] 20 The foll ow ng groups of oligonucl eotides
are m xed and anneal ed under st andagp gggyizasiBiNs and |igated to each ot her
and to cloning and sequencing vectors ML3 npl8 and 19 cut with appropriate
restriction endonucl eases using T4 DNA |igase under standard conditions.

The products are used to t | | ones contai ni ng
the DNA of interest are seﬁggﬁég&gFgﬁF&ﬁAF P gé%%@é?ﬂﬁﬂﬂﬁgr Xgal plates,
and further screened by hybrldlzatlon W th herr | abel | ed ol i gonucl eoti des
sel ect ed frE’PﬂfP'HE'“@P’GLﬂ? qljgqpuriqofide seauenses @ssem ﬁd@tcg’ﬂf"“"fﬁ%g"leﬁg%rt structure is
condi r med by di deoxy sequenci ng of the cloned DNA using a universal priner.

G oup Aa contains O|IQEE@Gﬁﬁ@iédeﬁdéﬂﬁlAﬁég whi ch are Ilgated to ML3 npl8
and 19 cut with a ucl eot i des
Abl- Ab9, which 5@#%%8@%& %&E §§8§§b8§% WF@ Fg’gﬁd H ndl I'1 .

G oup B, which cont aIQlBi@bngOheotBﬂ)EI B@siBi to B7, is ligated to M3 nmpl8
and 19 cut with gaggt péﬁggp i ns oligonucl eotides
Cl to C9, is I|d§§ed to fﬁg an AEbG&hbﬁagenEFeand Xbal . G oup D,
whi ch contains ol i gorﬁnl:i@@tm géeobideoBPuisis |jgated to M3 npl8 and 19 cut

with BanH and Se¢dea3éreec adhcs CQ&GC@M ARe@rDindrirg tgcovered from
t he cl ongs havi ng t he %fslred nseié DEA ﬁ¥ standard neans. The insert DNA
u 8 PhokPt

correspondi ng to G ouprAEORECLReE he ML3 DNA by cutting the DNA
W th appropri at eC¢@8Ar CACCTNGERAQNATLAASATGARTEs purified by

l o | n ' oN | t 24 EP 0 205
o5 51 Tha neert. D OEiyoRuBIE kR ae BS 2bEICTITE TS0 10T

Ab is excised by cutting the
DNA wit h2¢ estri cPRERCASCEANEETEAS §CE@oﬁ+\G§ﬁd GICRE BCCTARd %%Tm%d

pol yacryl am de geAcetegteonpbor eS| S. I ts structure is: 5

[err] The insert DNAﬁgl:resg % oup B is excised by cutting the DNA
with restriction endontut?PR88E eﬁl & ﬁﬁ BamH and is purified by
,polyacryugnide g@TG@CeAGTOﬁhGAé?BsGCAE? SCGATt PTETITs GTAEC &.r] 30 35 40

Oligonucleotide B7 is:
CAGAC ACTGC GCGGA TTTTT TCGGC GGGCA TACGC CAGCT TTGA.

30 The following are the oIigonucIeotide: sequences used to construct fragment C.

Oligonucleotide Cl is:
GATCC GGTTG ATACC CCGAA CCCG.
‘ Oligonucleotide C2 is:
% ACTCG TCGAA AA.
Oligonucleotide C3 is:
40 CCGGG TAAAT GCCCG GTAAC CTATG GC.
Oligonucleotide C4 is:
CAGTG TCTGA TGCTG AACCC GCCGA AC.

35

Oligonucleotide C5 is: .

TTCTG CGAAA TGGAC GGCCA GTGTA AACGA GAT.
Oligonucleotide C6 is:

CTAGA TCTCG TTTAC ACTGG CCGTC CATTT CGCAG AAGTT.
Oligonucleotide C7 is:

CGGCG GGTTC AGCAT CAGAC ACTGG CCATA GGTTA CCGGG CA.
Oligonucleotide C8 is: '

65 TTTAC CCGGT TTTCG ACGAG TCGGG TT.

Oligonucleotide C9 is:

50
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The insert DNA corresponding to Goup Cis excised by cuffing the DNA with
restriction en- 45 donucl eoases Baggib2endg7sBi| | and is purified by

pol yacryl am de gel electrophoresis. Its structure is: 50 55 25 EP 0 205
475 Bl [err] 15 The insert DNA corresponding to Goup Dis excised by
cutting the DNA with restricti on eadeBUshfdscsecul I A and Sall and is
purified by acrylam de gel electrophoresis. Its structure is: 20 [err] 26
30 B. Construction of the Gene In the construction for 0 the inserts
f rom gr oughafllowing 9c9up3%!919"9?%%%"?@&%69%‘*351 fogp ft"@"‘ﬂ‘t% mp18 and 19 cut
Witk EcBRI and Sall using T4 DNA |igases under standard conditions. The

cl ones 35 containing t by their color on Xgal plates
:Q%B%c%@t &8 q
and screened furt her ¥br| diization wt theﬁ%err] | abel | ed

ol i gonucl eoti de. r 8COFT SRTERS SPTEToRESSFs confi r med by di deoxy

sequencj,ng of the mserQHg@guoheotidémDDm-um ng the universal prinmer. In
the conStruction fm@bﬁ@rgs%@cex&@p%é @g.rﬁﬂsg.rts from groups Ab, B,
C, and D are conbi ned anq‘g at ed % 3 nmpl8 and 19 cut with EcoRl and
Sal | using T4 DNA |igaS@igR Flg? P dfidi ti ons. 40 The clones

cont ai ni ng t he gerfdCkl &TAFGe CTTTUT bACCAGEIGGAAA CACAA GREXT K@COGES Aand

screeneg further by hybnijdicaatheseyad pd hesferr] |abelled insert. The
structures of sele r med by di deoxy sequencing of the

i nsert region of ﬁf&%@ﬁnﬁgﬁ% 'gﬂ’lt%r sal primer. EXAMPLE 2 46 On the
bas™¢ of the anino acid sequence descri bed above, the codon usage in hi %hl

expressed geThedolighinggioppsrof eligprucieetides a5 mixpthand Angagied urrer 8?"“6’8 (Fonctiipes And ligate

restricoi de eaghadhen éntipsgioning @a‘&a@f@ews gractorg Y3 mp1$ gog g‘fg‘ﬂ?é'ﬁgo ’@Lﬁ
pr oposed: egdpngcieases using T4 DNA ligase under standard conditions. The produtts are use transform E. coli

JM105 and clones containing the DNA of interest are selected by hybridization with 2P |abelled
oligonucleotides selected from the group used in the annealing step. The insert structure is confirmed by
dideoxy sequencing of the cloned DNA using a universal primer.

25 Oligonucleotides Aal-Aaé4 are ligated to M13mp18 and M13mp19 cut with EcoRl and BamHl. M13
replicative form DNA having the desired insert DNA is recovered by standard means. The insert DNA is
excised from the M13 DNA by cutting the M13 DNA with restriction endonucleases EcoRI and Pvul and is
purified by polyacrylamide gel electrophoresis. Its structure is:

AATTCGATATCTCGTTGGAGATATTCATGACGTATTTTGGATGATAACGAGGCGCAAAAAATGA
GCTATAGAGCAACCTCTATAAGTACTGCATAAAACCTACTATTGCTCCGCGTTTTTTACT
AAAAGACAGCTATCGCGAT

35 TTTTCTGTCGATAGCGC
-/ Oligonucleotides Aa5 and Aa6 are ligated to M13mp18 and m13mp19 cut with BamHi and Hindlll. M13
replicative form DNA having the desired insert DNA is recovered by standard means. The insert DNA is
excised from the M13 DNA by cutting the DNA with restriction endonucleases Pvul and Hindlll and is
40 purified by polyacrylamide gel electrophoresis. Its structure is:

CGCAGTGGCACTGGCTGGTTTCGCTACCGTAGCGCAGGCCTCTGGTAAA
TAGCGTCACCGTGACCGACCAAAGCGATGGCATCGCGTCCGGAGACCATTTTCGA

This Pvul-Hindlll fragment is combined with the EcoRI-Pvul fragment prepared from- oligonucleotides Aal-
Aad and Ilgated with M13mp18 or M13mp19 cut “with EcoRI and Hindlll. M13 replicative form DNA having
the desired insert DNA is recovered by standard means. The insert DNA, which is DNA Fragment Aa, is

50 excised from the M13 DNA by cutting the M13 DNA with restriction endonucleases EcoRI and Hindlll and is
purified by polyacrylamide gel electrophoresis. Its structure is:

55

30



26 EP 0 205 475 Bl [err] To regulate the expression of the proteinin a
formsuitable for export to the perigplopgoygsB1. coil, the 40 follow ng
regul atory elenments are proposed: a tac pronoter on plasm d pKK223-3 for
initiation of transcrip- tion at high levels; a |lac operator on plasmd
pKK223-3 for cr tlon requl ation; a lac repressor [err], to be encoded
on the chr on&égﬁﬁéﬁ’“ ETCELT S éFﬂcﬁWﬁTAW?%@%ﬁMmm%ﬂﬁknce
to initiate tranSfEATAGAGEAACCTUTHRARGTACTGCATALRRICTACTATTGCTCAGEGT I TT'ERACT
periplasmc amcxcxdcmhec@émhmmx&m&e@mﬁe@m&@mw&h@e@cwfmn

the 55 o 1 ARAHEREE RURBEELeAN RSB BB AR R, oY

product to yi“ | d the mature | eukocyte el astase inhibitor. The onpA el enents
are incorpor&T8dGAnto the foll ow ng DNA sequence: [err] To regul ate the
expressi gp of the protein in a formsuch that the protein remains in the E
coil 55 cyt ORigentidiectidts Ablab® Yte ihatsd & ﬂﬁérﬁ’é’l@'an@'l\ﬁﬁiﬁﬂfsscuﬂvﬁh RESHP Q3 BamiliiNA13
tac pronot efepiRbtive idHBNA REKE 4o~ desireti HRelt BNAGPRERLRE b fstaRdartS bdhs.PINE 4ean DNANS
the | ac repgessPiom [tR K13 ORA iy eutify HEUSNATRitrOfestRictios @hdonstloastls 'EcIMdAd ;v and is
consensus SpuriRét BygloRadnfemidegpli@eutophoBisl its siuciuii ié:i at e a hi gh l'evel of —
transl atiron, a fragnent of the OnpA | eader peptide to be used as a

transl ati onal e translational couplin uence co ri ses the 27
EP 0 205 475 %ﬁ%‘%&‘&ﬁ?’rﬁ&ﬁ%%T?W%FQT‘?"EF?N%PFF& Ga
OmpA gene, the f|chmemwwn@Ammcmscmmmcmcmepcsmrmmr
consensus Shimmlcgacmmgnce descri bed above and a transl ati onal

term nat & . Thep 3 Js%’l' c?:’&@ coupling sequence is to be inserted between
the | ac operator an ranslation initiation site of the serine pr ot ease

I nhi bi tor ggne. thel r tr nslatlo I

coupl er ar e.? MT3 %5}1 tip RE‘\ /\8%5 Iga p(\f:o%

fColnlst r UC d% giind > ea wh|ch |st (gFCIS y o rig tz
ol | owi ng ?E&R‘f%{ﬂi ia%‘é nfiedd r| %ectophoresls

synthe5|zer ormi a e pro ucts
polyacrylan1de ge electrophore5|s
AATTCGATATCTCGTTGGAGATATTCATGACGTATTTTGGATGATAACGAGGCGCAAAAAATGA
GCTATAGAGCAACCTCTATAAGTACTGCATAAAACCTACTATTGCTCCGCGTTTTTTACT
AAAAGACAGCTATCGCGATCAAGGAGAAATAAATGAGCGGTAAA
TTTTCTGTCGATAGCGCTAGTTCCTCTTTATTTACTCGCCATTTTCGA

30

35

Group B, which contains oligonucleotides B1 to B7, is ligated to M13mp 18 and 19 cut with Hindlll and

BamHIl. The insert DNA corresponding to Group B is excised by cutting the DNA with restriction
endonucleases Hindlll and BamHI and is purified by polyacrylamide gel electrophoresis. lts structure is:

40 AGCTTCAAAGCTGGCGTATGCCCGCCG
AGTTTCGACCGCATACGGGCGGC

AAAAAATCCGCGCAGTGTCTGCGGTACAAA
TTTTTTAGGCGCGTCACAGACGCCATGTTT

45
AAACCGGAATGCCAGTCCGACTGGCAGTGC
TTTGGCCTTACGGTCAGGCTGACCGTCACG
CCGGGTAAAAAACGTTGTTGCCCGGACACC

50 GGCCCATTTTTTGCAACAACGGGCCTGTGG

TGCGGCATCAAATGCCTG
ACGCCGTAGTTTACGGACCTAG

65

Group C, which contains oligonucleotides C1 to C9, is ligated to M13mp 18 and 19 cut with BamHI and

Xbal. The insert DNA corresponding to Group C is excised by cutting the DNA with restriction en-
donucleoases BamHI and Bglll and is purified by polyacrylamide gel electrophoresis. Ilts structure is:

3



as described in the ABI instrument manual. They are 5' phosphoryl ated using
T4 pol ynucl eoti de ki nase and ATP ugpip®ogispsggar d neans. The fol | owi ng group
of oligonucl eotide sequences are used to construct fragment Aa. 20

A i gonucl eotide Aal is:

AATTCGATATCTCGT TGGAGATAT T GARCACSTEAGRILT

A igonucleotide Aa2 is: [err] g&gaa 3 (_El;lliﬂe”] Thefollovm ng are
the ol i gonucl eoti de sequences asserﬁ)ﬁﬁ 0 consﬁ% ruct fragnent B. 5

gonucl eotide Bl is: [eMITCAAAAACCGGCTAHATIARGARA ide B2 is: [err]
c1¥gbnuéleot|de B3 is: [EGCBGE@TTTGGCCCAfaT @piide B4 is: [err]

A igonucleotide B5 is: ng% t|de B6 |s err] 25
A i gonucl eotide B7 is: [er G&-‘r QK i gonucl eot i de
sequences used to constr UWW@CWWMGG& Clis: 35
G gonugleotide C2 is: [etdaancTTCTGCGAAATGGACGECCAGTGT
GGCTTGAAGACGCTTTACCTGCCGGTCACA
AAACGA
TTTGCTCTAG

15

\.J Group D, which contains oligonucleotides D1 to D4, is ligated to M13mp 18 and 19 cut with BamHlI and
Sall. The insert DNA corresponding to Group D is excised by cutting the DNA with restriction en-
donucleases SaulllA and Sall and is purified by acrylamide gel electrophoresis. Its structure is:

20

GATCTGAAATGCTGTATGGGTATG
ACTTTACGACATACCCATAC

25

TGCGGCAAATCTTGTGTTTCCCCG
ACGCCGTTTAGAACACAAAGGGGC
GTAAAAGCATAAG
CATTTTCGTATTCAGCT

30

85
D. Construction of the Gene

In the construction for export, the inserts from Groups Aa, B, C, and D are combined and ligated to M13
mp1i8 and 19 cut with EcoRI and Sall using T4 DNA ligase under standard conditions. In the construction
40 for cytoplasmic expression, the inserts from Groups Ab, B, C and D are combined and ligated to M13 mp18
and 19 cut with EcoRI and Sall using T4 DNA ligase under standard conditions. The clones containing the
gene are selected by their color on Xgal plates and screened further by hybridization with the 2P labslled
oligonucleotide. The structure of selected clones is confirmed by dideoxy sequencing of the insert region of

the DNA using the universal primer.

EXAMPLE 3
Construction of Expression Vectors

50 The inserts for the construction for export and the construction for cytoplasmic expression were
transferred to expression plasmids as follows. M13 replicative form DNA having the desired insert DNA is
recovered by standard means as indicated above. The appropriate insert DNA is excised from the M13
DNA by cutting the DNA with restriction endonucleases EcoRI and Pstl and is purified by polyacrylamide
gel elecirophoresis. It is then ligated to pKK223-3 cut with restriction endonucleases EcoRI and Pstl and the

s6 resulting plasmid cloned into E. coli JM107. The construction for use in Examples 4 and 5 for export is
PSGES and that for use in Example 7 for cytoplasmic expression is pSGE8. The E. coli sirain for export in
Examples 4 and 5 is SGE10 and that for cytoplasmic expression in Example 6 is SGE30.




. . . . . . . . . 45
A igonucleotide C3 is: [err] Oigonucleotide C4 is: [err]
A igonucleotide C5 is: [err] Aigonereceis4gEid is: [err] 50
a :gonucleotide C7 is: CGECG GGITC AGCAT CAGAC ACTGG CCATA GGTTA CCGEG CA
A igonucleotide C8 is; 55 TTTAC CCGGT TTTCG ACGAG TCGGG TT.
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GGCCTCTGGT
CCGGAGACCA

190
GCGGTACAAA
CGCCATGTTT

250
CCCGGACACC
GGGCCTGTGG

310
AAAACCGGGT
TTTTGGCCCA

370
CTGCGAAATG
GACGCTTTAC

430
ATCTTGTGTT
TAGAACACAA

140
AAAAGCTTCA
TTTTCGAAGT

200
AAACCGGAAT
TTTGGCCTTA

260
TGCGGCATCA
ACGCCGTAGT

320
AAATGCCCGG
TTTACGGGCC

380
GACGGCCAGT
CTGCCGGTCA

440
TCCCCGGTAA
AGGGGCCATT

150
AAGCTGGCGT
TTCGACCGCA

210
GCCAGTCCGA
CGGTCAGGCT

270
AATGCCTGGA
TTACGGACCT

330
TAACCTATGG
ATTGGATACC

390
GTAAACGAGA
CATTTGCTCT

450
AAGCATAAGT
TTCGTATTCA
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160
ATGCCCGCCG
TACGGGCGGC

220
CTGGCAGTGC
GACCGTCACG

280
TCCGGTTGAT
AGGCCAACTA

340
CCAGTGTCTG
GGTCACAGAC

400
TCTGAAATGC
AGACTTTACG

460
CGACCTGCAG
GCTGGACGTC
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170
AAAAMATCCG
TTTTTTAGGC

230
CCGGGTAAAA
GGCCCATTTT

290
ACCCCGAACC
TGGGGCTTGG

350
ATGCTGAACC
TACGACTTGG

410
TGTATGGGTA
ACATACCCAT

180
CGCAGTGTCT
GCGTCACAGA

240
AACGTTGTTG
TTGCAACAAC

300
CGACTCGTCG
GCTGAGCAGC

360
CGCCGAACTT
GCGGCTTGAA

420
TGTGCGGCAA
ACACGCCGTT

The sequence hereinafter referred to as "ompA-SLPI" is the DNA from the final M13mp18 construct for
export discussed above. Plasmid pSGES is depicted in Figure 1. In Fig. 1, the first codon for ompAss-SLPI
is at position 62-64 of the DNA sequence called "ompA-SLPL." The first codon for mature SLPI is at
position 125-127. Ptac contains DNA for the tac promoter, lac operator and the beta galactosidase
Shine/Dalgarno sequence. The abbreviations RI, Pst and Bam are recognition sequences for the restriction
enzymes EcoRl, Pstl and BamHI. Tet’ is a part of the gene from pBR322 which confers resistance to
tetracycline, amp® confers resistance to ampicillin, rrnB contains the DNA from the rmB operon from
45  position 6416 to position 6840. Arrows indicate the direction of transcription.

B. Organization of pCJ-ompA-SLPI

Plasmid pCJ-ompA-SLPI is the same as pSGE6 except that it contains the complete tetracycline
resistance gene and promoter rather than the partial gene. This plasmid confers tetracycline resistance
when inserted into E. coli and was constructed in a analogous fashion to pSGE6 except that the EcoRI/Pstl
fragment containing DNA coding for ompA SLPI was cloned into vector pGJl rather than pKK223-3. The
vector pCJl was constructed as follows. Plasmid PKK223-3 was digested completsly with Sphl and partially

with BamHI. A 4.4Kbp fragment was gel purified and combined with a synthetic adaptor:
§5

GATCTAGAATTGTCATGTTTGACAGCTTATCAT
ATCTTAACAGTACAAACTGTCGAATAGTAGC
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replicative formDNA having the desired insert DNA is recovered by standard
means. The insert DNA is excised fepgoobazived DNA by cutting the ML3 DNA
with restriction endonucl eases EcoRl and Pvul and is purified by

pol yacryl am de gel electrophoresis. Its structure is: 30 [err] 35
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DNA by cuffing the DNA with rest r| cti on endonucl eases EcoRl and Hi ndl and

i's puri f i ed by polbg@acryl am @eogel el eciophoresi s220ts struglmre is: 240
GTCCGACTGG CAGTGCCCGG GTAAAAAACG TTGTTGCCCG GACACCTGCG GCATCAAATG
CAGGCTGACC GTCACGGGCC CATTTTTTGC AACAACGGGC CTGTGGACGC CGTAGTTTAC

30 250 260 270 280 290 300
CCTGGATCCG GTTGATACCC CGAACCCGAC TCGTCGAAAA CCGGGTAAAT GCCCGGTAAC
GGACCTAGGC CAACTATGGG. GCTTGGGCTG AGCAGCTTTT GGCCCATTTA CGGGCCATTG

310 320 330 340 350 360
5 CTATGGCCAG TGTCTGATGC TGAACCCGCC GAACTTCTGC GAAATGGACG GCCAGTGTAA
GATACCGGTC ACAGACTACG ACTTGGGCGG CTTGAAGACG CTTTACCTGC CGGTCACATT

370 380 390 400 410 420
ACGAGATCTG AAATGCTGTA TGGGTATGTG CGGCAAATCT TGTGTTTCCC CGGTAAAAGC
TGCTCTAGAC TTTACGACAT ACCCATACAC GCCGTTTAGA ACACAAAGGG GCCATTTTCG

40
430
ATAAGTCGAC CTGCAG
TATTCAGCTG GACGTC
45

D. Organization of pCJ-met-SLPI

Plasmid pCJ-met-SLPI is the same as pSGE8S except that it contains the complete (rather than the

so partial) tetracycline resistance gene. Plasmid CJ-met-SLPI was constructed analogously to pSGEB8 except

that the EcoRI/Pstl fragment containing DNA coding for ompA-tc-met-SLPI was cloned into vector pCJl
rather than pKK223-3. '

E. Construction of Yeast Expression Plasmids

65
The plasmid pUC8 was digested with Hindlll and ligated to a Hindlll/Smal adaptor (obtained from
Amersham, Cat. No. DA1006). The addition of this adaptor to a Hrndlll site does not reconstruct the Hindill
site. The DNA was then digested with Smal and ligated in dilute ‘solution followed by tranformation of E. coli
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[err] 30 35 Group B, which contains oligonucl eotides Bl to B7, is ligated
to ML3np 18 and 19 cut with H ndl || spg2054vsiBt The i nsert DNA correspondi ng
to Goup B is excised by cuffing the DNA with restriction endonucl eases

Hi ndl Il and BanHl and is purified by pol acryl am de gel el ectrophoresis.
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DNA | i gase un{ier M$3 AsBRDAY cdone @ dbdctiladn Exafmplel2oth@t @adibd MGlobtias s&ﬂerfc@é’ encoding amino
cyt opl asm cacigit flue thpugn107 ohibe synthetic SLPI genia vas digpsted/Aith HBdINCris N ADvaNigatécOwaitiee d
‘and | i gat edolowinyptonyslegtidaadepo8 cut. with EcoRl and Sall using T4 DNA |igase
undgr, standard conditions. The clones containing the gene are selected by
thelt color on )(gal plated’ P@TsGAbe@@T TOAtGET ARGhybridization with the
[err] labelled oligonucleotidega TEfp SEGACALT CcOA %be6¢885C| ones is

confirme® by di deoxy sequencing of the insert regi on O e DNA using the

uni ver sal |sr5%aptor hgd been formed by annealing the two oligonucleotides:

5' GCT GAA GCT TCA GGT AAG and 5' AGC TCT TAC CTG AAG CTT CAGC first at 70° C for 2' followed
by slow cooling overnight.

25 Following ligation of the adaptor to Hindlil' cut M13 AaBCD, the ligation mix was digested with Hindlll
and Sall to release a fragment purified by a agarose gel electrophoresis and electrolution. This fragment was
dlgested once more with Hindlll and then ligated with pGS385 DNA that had been cut with Hindlll and Sall.
E. coli HB101 was transformed with the ligation mixture and ampicillin resistant transformants were
selected. Transformants containing plasmids with the correct insert DNA were identified by preparing

30 plasmid DNA and digesting it with Hindlll and $Sall. A plasmid constructed and isolated in this manner has
been designated pGS485 and is depicted in Flgure 4. This plasmid contains the MF | gene fused, in frame,
to the synthetic SLPI gene at the Hindlll site in the first spacer region of the MF | gene. Such consiructs,
when placed in yeast, have been “demonstrated to direct the synthesis, processing and secretion of the
heterologous proteins as shown by A.J. Brake et al. in PNAS (USA) 81:4642, specifically incorporated

_ 35 herein by reference. The fusion of the MF | gene and “and SLPI is contained on an EcoRl fragment in pGS485.
. U This EcoRl fragment was cloned mto the vector YIp5 as described in Example 8.

EXAMPLE 4

40 Expression and purification of secretory leukocyte protease inhibitor (SLPI) using plasmid pSGES.

E. coli cells containing plasmid pSGES (SGE10 cslls) were cultured for 6 hours in 10 liters of M9 media
with 2% tr tryptone, 0.5% yeast extract, 20g/l glucose, 200 mg/A Vitamin By and 100 mg/A ampicillin added.
IPTG was added to 0.2mM and the culture grown for another 6 hours. Ten liters of E. coli SGE10 cells, at 8
grams per liter, were pelleted at 18,000 x g and resuspended in 50mM Tris.HCI (pH 7.5), 4mM EDTA buffer

45 (hereinafter TS0E4) and pelleted. The pellet was resuspended in 2.7 liters TS0E4 and frozen in 150ml lots.
Eight of these lots (equivalent to 36 gms of cells) were pooled and lysed by a single pass through a french
press at 12,000 psi and 4° C. The lysate was centrifuged for 1.5hrs at 20,000 x g. One sixth of the pellet
containing the cell insolubles (equivalent to six grams of cells) was washed twice with 125ml of T50E4 and
the remaining material was frozen overnight.

50 The frozen pellet was extracted with 25ml of 100mM Tris.HCI (pH 8.0), 4mM EDTA (hereinafter T100E4)
containing 20mM DTT (obtained from Sigma, Cat. No. D-0632), 4mM PMSF (obtained from Sigma, Cat. No.
P-7626) and 8M urea (ultrapure, obtained from BRL, Cat. No. 5505UA) for 1hr at 37° C. and centrifuged at
10,000 x g for ten minutes. The resultant supernatant was mixed with 10ml packed Sephadex SP-C25
(obtained from Pharmacia) which had been pre-equilibrated with the extraction buffer T100E4 containing

56 20mM DTT and 8M urea and mixed on a roller for ten minutes at 37°C to absorb the SLPI to the SP-
Sephadex.

The resin with the absorbed SLPI was pelleted by a ten minute centrifuge at 3,000 x g and the
supernatant decanted. The remaining resin was washed twice with 25ml of T100E4 containing 20mM DTT
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EXAMPLE 3 Construction of Expression Vectors 50 . The inserts for the
construction for export and the ®EmeRosszsBN for cytopl asm c expression
were transferred to expression plasmds as follows. ML3 replicative form
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di scugs e Befalbioy purifiéd 318 d pSCE6 is depicted in Figure 1. In Fig. 1, the
first codon for onpAss-SLPI 40 is at position 62-64 of the DNA sequence
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35

b The E. coli SGE30 cells containing pSGES were grown in LB Media containing 50 ug/mi ampicillin in a
shaker flask to an OD800 of 0.7 and induced by the addition of IPTG to 0.2mM. After three hours the cells
are pelleted and were suspsnded in two '

40 A. Purification of SLPI from the insoluble fraction

The E. coli SGE30 cells containing pSGE8S were grown in LB Media containing 50 ug/ml ampicillin in a
shaker flask to an OD600 of 0.7 and induced by the addition of IPTG to 0.2mM. After three hours the cells
are pellsted and were suspended in two times their weight of 50mM Tris.HCI (pH 7.5) and 4mM EDTA

45 (hereinafter TS0E4). The cells were disrupted by sonication at 4° C. and the extract was centrifuged for 20
minutes at 4° C. at 12,000 x g.

The pellst was washed in three volumes of TS0E4 and was solublized at room temperature in a solution
containing either 10M urea or 6M guanidine hydrochloride, and 5mM reduced DTT. After a one hour
incubation at room temperature, oxidized glutathione was added at a concentration of 17.5mM and the

s0 mixture was incubated for another hour. The mixture was then diluted into 10 volumes of 50 mM Tris.HCI,
pH 10.7. The diluted mixture was allowed to stand for 4 hours at room temperature followed by pH
adjustment to 8 by the addition of 5§ N HCI. This mixture was centrifuged to remove precipitated protein.

The supernatant so produced contained SLPI which exhibited secretory leukocyte protease inhibitor
activity. This protein was purified by chromatography on a Sephadex SP-C25 column as described above.
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55 [err] 33 EP 0 205 475 Bl and 539 téagrrent of DNA froma d al,
Sphl digest of the [err] gene of pB ‘ﬁf’ Tocheni cal s, 27- 4891-01). C
Structure of pSGE8 Plasmd pSGE8 is isogenic to pSGE6 with the exception
that the D%P@gi%ﬁﬂfgL ErdiF SRbiedadicFst sites contains the sequence called
OnpA-tc- net - s derrved fromthe final ML3npl8 construct for
cytoplasm c eXoR SBESIcAS cHtshdSHAFIAPIHR. weld) bows R4 SRIKE SN BCdnS0060Eof 0.7 and
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. met-SLPI, " Zojoeo psnatt4i- ag. TRy A3 cbitifugddafi2s,ono &lg fposininuges. 62- 64, t he
termnati on cU@osupérfatait wadnfdde 26mid it IDITi Thid mixtured was indutatell Gt 0 rrac. Horcomy | hol dnl
i s at 98- 1GOfficidnn ©ICDMA sieerliBITeaEh af fingingoAsentzatione bf- Bb.FAftei & 3@ mirfute! ihaation pES T T., 46
D. O gani zavixton we$ cqniugee t Z5.000 x 8] fars1H ndingéJandehe Sipthatard ranfpeedstariurtizes ppE4EE8Y.
except tiatThe pHebthe ainematahiovag adipstest to 80rwith18M NaRHrand laealyzed bysdstpagd )reverse phase
tetracycl i reicrebromatograriy age slisa ich dadicgtedat lepst 03| yo| sirARSr 18 vgtietel gralein. the sipi thus
anal ogousl )Pbtatﬂecb!ﬂfB”'@k Bfiied pha serhpdox Se-64Y Fhrmatographyn Prlumn. € ¥At kpfaifef do #xtive slpi
codi ng for atApige &XaEWe® Pl was cloned into vector pCll rather than
pKK223- 3. E &gagructlon of Yeast Expression Plasm ds 55 The plasm d pUC8
was di ge¥t H ndl | | and | gat ed to a Hndlll/Smal adaptor (obtained

fSIr ‘?@ Qgg;sg%%e%Ennf aint the d%ig %#P ;&E&% I?ﬁ\fﬁﬁﬂ&?ﬁtgé %@%' ’
: ot nd in 'Fhe )
Smel and 1 i @im aas,% {Snnﬁqla'rgo} QEbo Qﬁ' \eeebﬂ:aée i
EP 0 205,47 herat e:p§m [ §fithad @eﬁmt atddt ifto ’theeUF&[S Fa (AT
restricti on Lﬁ43taaspépa brBIE by SiteVdirb Al FocdnithiBtidn@ ddstidléd by 7! é@meﬁast R
was i dent i fengnddgy 61628 {(1989), spbeificalytindaNiDrated Mbrinasy réfbraiBe! TriéhbiR STRBloRsidY $dv-1,
EcoRIl, Snalseétes fully active SLP! into the culture supernate.
A second strain, SGY-3, also produces and secretes active SLPI. This strain carries the MF 1:SLPI
25 fusion on the replicating yeast plasmid pGS585. This plasmid was constructed from pJDB207 as described
by J.R. Broach in Methods in Enzymology 101:307 (1983), specifically incorporated herein by reference, by
the addition of the yeast URA3 gens, isolated from the plasmid YEp24 as described by D. Botstein and
R.W. Davis in The Molecular B Biology of the Yeast Saccharomyces, Cold Spring Harbor Laboratory, pp. 607-
6386, specifically incorporated herein by reference, and cloned into the Hindlll site of pJDB207 to construct
30 pGS585. The MF L:SLPI fusion gene, contained on an EcoRl fragment, was cloned into the Sall site of
pGS585 using EcoRI-Xhol adaptors {obtained from Amersham, Cat. No. DA1007) to generate YEpSLPI-I.
This plasmid was introduced into S. cerevisiae DBY746 (MAT , Ura3-52, leu2-3, his3 1, trp 1-289) by
transformation as described by lto et al. in J. Bacteriology 153:163 (1983), specifically incorporated herein
by reference.
35 Saccharomyces cerevisiae strains SGY-1 and SGY-3 were grown at 30°C to stationary phase in SD
) medium lacking uracil according to the method of F. Sherman et al. described in Methods in Yeast
I Genetics, p. 62, Cold Spring Harbor Laboratories, Cold Spring Harbor, New York (1981), specifically
lncorporated herein by reference. Cells were removed from the culture medium by centrifugation and the
culture supernatant was assayed for SLPI activity by measuring (1) protease inhibitory activity and (2) the
40 amount of material that specifically reacts with anti-SLPI antibodies by an enzyme-linked immunoassay.
Purification schemes may be developed in a manner analogous to prior methods described herein.

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

1. A method for the production of a recombinant serine protease inhibitor comprising a single unfragmen-
ted polypeptide chain said inhibitor having at least one active site possessing serine protease inhibitor
activity and at least 40% homology to a native serine protease inhibitor isolated from parotid secretions,
said native serine protease inhibitor having the following amino acid sequence:

50
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t hrough Idddordiig th BRMmBMIE hetic SLPI gene, was digested with HndlIl. This DNA

was |igated wwth the follow ng oligonucl eotide adaptor: [err] This adaptor
had besn BXameerls by anneal ing the two oligonucleotides: 5 GCT GAA GCT TCA
GGT AAG and 5° AGC TCT TAC CTG AAG CTT CACGC first at [err] for 2' foll owed
by sl ow cooTlerRgoRhragmeény bantainihg the fused SLIPHR Irggnd (sepctixi DR.) wds hlg#ted mdmmcoﬁil stta)of
MHAdI | | dlet vemet YeqtorEXS, ast deecribecboyt P.etsteincandcFsWiPayisse Etp Mpledulat Biakigy of the

to rel easSacohammyoonebald Bering fHatar kaporalgery BB S0GEIS @P82) tspesfiinally e@io@oram herem by

el ect r9l Uefpranre: tpigprerate YgPhEht anghias heey ipteprated dtnctee HBATgaRp £FS. Ipravisiae) BSRHHMARen
ligated w4 (39385""?5}\6&/ P'ﬁ:ﬂ'e‘}*?gde jration @ gpserpediby di Or-Wagyer ghgli in Methods,in;
HB101 was"f ( rPP? a'!"' arp?r fd Pﬁ"?é’i.‘ﬂ‘f@ Culed é{ﬂﬁﬁ'@f"rﬁaﬁi@ﬂ&%ﬁ%ht

r ansf or FEAPES raé:twg 0 e
tcorrefC,l;5 furgﬁ,x %4 eﬁé%is }i%g?g k Wﬂsﬁ?t '13‘”& @?ﬂ&g jﬁ%ﬁ, Iczi?ﬁ'n
Dy flhs?rﬁﬁ%gs g%% ° °$~

di gesti ng, I :
this man fiSn
plasm d GOR! GdviRSh T EMcMéulr ISy of Mé ﬁ‘g&F la Ieogene
at the Higagllshdcifihi ororated hérbin By retdrd Hel ThtdPhe HIAGH df pﬁ%ﬁ@?t fidtruct
const rctptssasnehe MFa<sRA maory@a%stoonﬁaeeeo aeecodemgnﬁ'raasedoﬁe@ il £h6 Gall siof
synt hesi $GaSpE50RMG HcoR)-XAoIChdssis @btaPbd @bm Wiarshai, aXad INGODAIDON t® bétoRt VERSEMAWN
by A J. Bmskgaseid wds. intrddudeliAfio (SUSEpvistb: BESHES (MATeCURS-6211dup-3i DN pog a-28d) by5
her ei n byranstdration ae desélited by #6 eral.af J.{ Bactefidiogly 163163 (1083}, éﬁbé?ﬁcaiysinabmotateh medinon
an EcoRl byrelgrereat in pGS485. This EcoRl fragnment was cloned into the vector
YI p5 a% desSacthamypes dBresisipd sirahs SBXANIPH BSGY-34@ero growiErd0s St Shatiananl phase in SD
unifi catmedwmohcmcqfﬂlmcwfqll@mo@ testhod of &a Skeringrh pthaly describstl i Methadsnig Ysiestsni d
GE6. E.Sepeiics. 2 &oldodpring Hem gigtias, e&dslﬁvﬂr(gstm@ New Yotk (Rf1k sperificelved
for 6 hodpcerpprated herpin by refergrco.\gplisruerp semgved,from dhe cyie,mediuny by genrifugation and thct |
20g/ 1 gl th'B’éees“PZBﬁa'\‘r%*f asjpvied far $L é’Pﬁ' fty Shﬂ‘emg H’°t%?ﬁ?)I"B'P'F°M etivity gady FhPTG
was a eg Q Tr’qz( 'f'%ﬂ‘f f‘? b pnti BN PR g:e TRRUIRSSAY-s of
E . B 81: g\es ?y l%? develo na nner analogous 0 prior methods described herein.

coli

Claims
Claims for the following Contracting States : BE, CH, LI, DE, FR, GB, IT, LU, NL, SE
45
1. A method for the production of a recombinant serine protease inhibitor comprising a single unfragmen-
ted polypeptide chain said inhibitor having at least one active site possessing setine protease inhibitor
activity and at least 40% homology to a native serine protease inhibitor isolated from parotid secretions,
said native serine protease inhibitor having the following amino acid sequence:
50
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grans per liter, were pelleted at 18,000 x g and resuspended4n 50mM
Tris.HCl (pH 7.5), 4nM EDTA buf f ergpApadsdysadnalf t er TSOE el | eted. The
pell et was resuspended in 2.7 liters T50E4 and frozen |Eﬂ"§ﬂ r &HNLE" ht
of these lots (equivalent to 36 gns of cells) vere pool

single pass through a french press at 12,000 psr and [err]. The Iysate was
centrifuged for 1.5hrs at 20, 00Q X

the cell insolubles Pé'dﬁl\)’aﬂlty 'ste&"%h? 3 SI Wwﬁ'ﬁ?'%nggt ?:Mnrcgg
The fr dzon pel | et wEECSHURILYET Q‘rﬁ%s-@he-?v%o&ﬁ%s#%ﬁ% A'570)
E([))TA[; ggggl) naf4tﬂe/lr P-Il\;é%gE%Pa'rgrﬁfea’t?somlé W 6) arﬁngM ﬁtea
(ul'trapure, obtaine 6§L2'gbf B#, -ﬁi-l;-c%- -Gy . and

centrifuged at 10,0 ten"m nute The resultant supenmat ant was

m xed W th 10m pac gﬂ.g?g xﬁﬂ-ﬂ&é-@&h"-ﬂh ? i whi ch had
been pre-equilibrate e extraction buffer T100E4 contai ning 55
20nM DTT and 8M ur eprahghi-Aeg-apgaiys-Pro~Gly-Lys-CysePro-Mal-err] to
absorb the SLPI to the SP- Sephadex. The resin with the absorbed SLPI was
pel l etggd by a ten nimpepyreclyr6lgeCys-BetcHer-feunisnrProoPomt ant
decanted. The renmining resin was washed twice with 25m of T100E4

cont ai ni ng 20nMM DTTASS-FPhefeys-Glu-Yet-RIpaRly sHlarCysriysodET by two
wadkés with 25n T100E4 cont ai ni ng 20mM DTT. The resin was then extracted
once with a nixtur cAsp-bewniys-ysneysatat>8iy-Hetreysrelysi¥ i ng 20 n\v
DIT and 0.3 M NaCl. This extract cont ai ne bout.0.15ng/ m protein and nore
than 0.04ng/ni SLPISexneYsrY¥alssesr FER-¥3Lrh¥e~MRnod was determined to be
greater than 70% pure by hr gh pressure |iquid chromatography. EXAVPLE 5

Usi ng t he net hod of Exa e 4, a second frozen pell et vvas extract ed with
T100E4 cont a?“F'Hr"WBmi% '?' Sb ° o506 (o ta| ne fr m Sr T 6878& in
pl ace & the 1’1 rin WPh'Fggﬁ% %.

slightly noregpl NP 8°1InR BFPSeRL Y g 'ﬂ°"§>?5‘?’7%‘1" 1°' °ﬁ%f°s§§v§ rs°%c°{"f°v. ty

in the refol di orth in Exanple 6 bel ow. EXAMPLE 6 15
Ref ol di ng purr?ﬁr@ @gé\e%kbt%ut 40[err] of partially-purified SLPI from

Exanpl g 420 ng nfiiod TR efin? Mfﬁd?ne#éoﬁf%rié?ﬁ tﬁMiiéag of) Héirﬂnlﬂ%rlﬁ‘e INMBHOP & 1bs36rhé18n active

(obt ai ned f rigianPsREGR WhYSHY) i€5Ys .l n DTT and I ncubat ed
for 1hr at roomtenperature. Q(l d| zed gI ut at h| one (obt ained from Si gna,

Cat. No. & 4ifhempthodsr GRitel@ hhérein $8d DRAVEEGshc2 a syRtRtETDMA WécRentBS agai n
i ncubated for 1 hr at roomtenperatrue. The m xture was diluted 10-fold
with ass 4. The method of Claim 1 wherein said DNA sequence is a natural DNA sequence.

Y 5. The method of Claim 1 which further comprises purification of the inhibitor.

6. The method of Claim 5 wherein said purification is conducted prior to permifting said inhibitor to
40 assume an active form.

7. The method of Claim 5§ wherein purification is conducted subsequent to permitting said inhibitor to
assume an active form.

45 8. The method of Claim 1 wherein the DNA sequence is carried on a vector comprising portions of the
vectors selected from the group consisting of pBR322 and piQ.

9. The method of Claim 1 wherein the host microorganism is selected from the group consisting of
microorganisms of the genera Escherichia, Bacillus and Saccharomyces.

50
10. The method of Claim 9 wherein the host microorganism is Escherichia coli.

11. The method of Claim 9 wherein the host microorganism is Bacillus subtilis.

s6 12. The method of Claim 9 wherein the host microorganism is Saccharomyces cerevisiae.

13. The method of Claim 4 wherein the natural DNA sequence is obtained by a method comprising the
steps of:
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solution of 50mMM Tris in NaOH, pH10.7 and incubated fo:ﬂ\mmmm
roomtenp. The mixture was then dilgp e205afB¢ With 50 ]m ’"gIE
0. 15M NaCl and applied to a 1 x 2 cmcolum of Sepahdex SP-C2
preequilibrated with 50mM Tris, pH8.0 and 0.25M NaCl. The reS| n was vvashed
with 50nM Tri s,2) [Frép&ing,a buswaniDNArYraly. Biicola Capablachf tekiessing the Hlvel\seling protease
pH3. 0, cont ai niiftgpitd; 5M NaCl . The fraction eluting with 26 the 0.5M salt
wash was ful |y R&rbipe ﬂ&rﬁ?W’Bﬁ@s‘@ﬁta@!}aﬁBBQJE“CBG%P'éfP“’PﬂéaFBP_'PPf hybpizingdto @ $ONfe
col um. EXAMPL E'°"1""93i?F fiye; iphilitpro o "6‘?‘ atlepst ong pibes eAPENe ef bo\'ﬁ’ﬂ‘gltﬁQE?Feaiﬂ ighibitor proteln s
of—5GE305 cel | 8? db¥3‘b°'°“° °f s of t he '8 g n E coli
SE;E30 ﬂal : s pr 4 ﬁD ﬁ’ ?rtel '.}.!‘P"P’ fﬂ%{f 'B'T' 10 5 ptgnalvi s of |
the ce sate 0 0 L [l
about 80% %/0 ¢ %)Lnlct Ne cDmEfgrgirg m[e t§ etof eratlnnsab ?n% grnéal Ogﬁds Eerer h%
rom t

Purific i on of I nsol ubl e fractlon 35 The E. CO|I SGE30 cells

cont ai i § ng 198%8“M%fas.mvmh9mﬂ1%e§sﬁwama irbtialgns>0 ug/ M anpicillinin a
shaker flask to an OD600 of 7 and 1 nduced by the addition of IPTGto

0.2nM  Aft g6, THY RétndaQf Chirk 4 Wh6r8H |skid AbtEiralBNA &iqBshce BOLRRMBE byp B Hid@HOE @6nprisin
40 A. Purifigedsionn of SLPI fromthe insoluble fraction The E. coli S

cel | s comt ai ni ngY PRPéANG a hWahidh @hedMeDNA by Medi a cont ai ni ng 50 ug/ m
anpicillin in a)Phhingthefdenmiic DNA arp B0 (€xbt die Hudaicacidyuiabe @dpably of ydridizhdy t aon
of I PTG t o 0. 2rgehoniié DNA dodiinge for theLinhibitbher withl dt deasir ane pedbb ehgatiie afi dindieg @ protease
suSpénded in t viohititoreatein @rassorby glelonad ts@endnie PRA WiGiy:(pH 7. 5) and 4mM EDTA
45  (her ei naf t e Idpmihing)at lezh enecaidnp gonlgining acieramit %cqygngéqomeeraribpt@mn@tom[oeaﬂlv]
and t he #8xt r actd)ealgtingdiergengnig BNA pesiing 3@y thejinhibiterropthescianei agd 12, 000 x g. The
pel l et was wasH4inkisg the genomiciNfxgiiragmentsstheraoteln @rerational glements teaepinggin and Sipress

t enperat ure i n 9e T D3GR MISRARMIIPNg ei t her 10M urea or 6M guani di ne

hydr ochl or

d d DTT Aft b t t
temeraturgﬂweg%%q;{: i %ﬁ;ﬁ 623l wg;;

and t he %0 {ssm % cm | C| n having. one
ﬁ?@‘ tlons, Eh: i@ ;gtjat |bm 0 Se

diluted into
ust

allowed to st nﬁ, %an ad e,fgg roomterrperature
to 8 by the a d|t|on of 5 HCI This m xture was centrlfugedtorem)ve

preci pitgted protein. The supernatant so produced contai ned SLPI which
exhibited secretory |SexoGliyeLysvfersthenbysraba-GlyrValyCysnPEOprotei n was
purified by chromat ography on a Sephadex SP-C25 col unn as descri bed above.
55 36 EP 0 205 475pag-1;ys-Lys-Ser-Ala—Gln-Cys-Lcu-Arg-‘l‘yr- ys~-

35 I.ys-Pro-Glu-Cys-Gln-Ser-Asp-‘l'rp-Gln—Cys-Pro-

U Gly~-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile~Lys—-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-isn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-vVal-
Thr-Tyr-Gly-Gln-Cys-Leu-Met-Lau-Asn-Pro-pro-

45 Asn-Phe~Cys~Glu-Met-Asp=-Gly-Gln-Cys-Lys—~Arg-
Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly-Lys-~

Ser-Cys-Val-Ser-Pro-Val-Lys-Ala,
50
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B. Purification of SLPI from soluble fraction E. coil

containing plasm d pSGE8 were grogwe g spsarsimaker fl ask tgljiﬂlﬁ llﬂ“ﬁ)wﬁ l!l'
and i nduced by the addition of IPTGto 0.2mM At an 0060 l.s
were pelleted at 25,000 x g for 15 5 mnutes. The pellet was resuspended

i n T50E4 ¥WadheBNA sagyenge bh/Claimd6 wherejm spidssenbancalig belected fromdire groupcansistingZ® (1800 psi
at 4, C. The |ysate was centrlfuged at 25,000 x g for 15 mnutes. The

super nat ant was $ade 25mM § Mgeireee AARgenceegiogd aareer]. for
one hour and suffticient HC was ad ed to reach a final concentration of 5%

Aer & 30 ninute i ncubat i eaget OcfaAaAt hgaarret ugegeas GTere f reokeat 25, 000
x g for 15 mnutes and the supernatant renoved for further processing. 10
The pH of the supernatant TAGAAd] ABAAG t CGEAA WIGRCA OSTEEGH ACTGGhal yzed
by sds-page , reverse phase hplc chromatography and elisa which indicated
at leagf 0.7 ug slpi per 1GBGTG tCECEEGpr 6TAAA AMACS pITERTs GGCHAGed was
further purified on a sephadex sp-c25 chromat OgAQRTé col um1 it was

oRl

refolded to active sl pi ac%%?ngc?ﬁcﬁxaﬁﬁ%'%

fragment containing the fused SLPI- ggne (see % T}: ligated to
the EcoRl site of the yeas€TT@&Rt ofA ‘HrﬁS AR scFFﬁéG b cﬁ and

R W Davis in The Ml ecul i t as d Spring
Har bor Laboratory, pp. 6036%%8( 1855& s%gcfy' &Tﬁel ncorpora e erein by
20 reference, to generate g Araad méeeecggéeggﬁgg precihe URA3
geM of S. cerevisiae BS214 IVAT Ur a3-52, pep4, prbl) by site-directed

reconbi nati on as descri bedginaT. deActcagecaet DETAAN AbthgdsAreTBzynDl ogy
101: 22#&% (1983), speci fically incorporated herein by reference. This strain,
S. cerevisiae SGY-1, secr cARNTE ul¢TGER! i YEGETP|I ATGTG tOSGCAI t AAFCTUper nat e.
. A second strain, SGY-3, also produces and secretes active SLPI. This strain
carries the MF |::SLPI 25 TGRGDHN TPCECe CERTACaAANGCyATAAD| admid pGS585.
Thi s PLg asmi d was constructed from pJDB207 as described by J.R Broach in

Vet hotl® | Gyl e vk a3 Uhalok2 1 o PREINTH Sblele) B BRGRI, Mer el m DY

r ef erence, itlion £POm t he

Pl 81 A Va0 Rhedshl loP Gbghlingihe ﬁQA&IqﬁénBe b WorPRVi S (0 The Mol ecul ar
Bi ol ogy of the Yeast Saccharonyces, | d Spring Harbor Laboratory, pp. 607-

636, specisl nGBstlcy ﬂaﬁgf&ﬁ\a@wmtﬁdreaﬁfﬁmiamvbaorroeélama@ce and cloned into the
Hndl Il site of pJDB207 to construct 30 pGS585. The MF I::SLPI fusion gene,
cont ai neck00An &olatad ORA séduaiB™hich couds fof b estg piotshsd iiitorSEprisirigtatsingfo upfegRR-

usi ng EcoRI texIpolypeptidexhain baving ltsdslneing dmicnaciineegquehastny Cat . No. DA1007) to
generate YEpSLPI-1. This plasm d was introduced into S. cerevisiae DBY746

(NAT 3Ur a3- 52, | euge 2 u@?m descri bed
Ito et al. in J. ggﬁgyaiygg?E%ggﬁ&gg%lg%g;.éigpec| fiCally 1 ncorporated
M n by referenceppdarys-1y8c8hatATHCEIn-Oy8LL.aLARY TP y8<Y- 1 and
SGY—3 wer e grown at [errf to stationary phase in SD nedi ium | acki ng uracil
according to the rret@gdpg&-&lu gnamnasegLAgﬁeggphbgﬂ-cngs i n Yeast
Geneti®¥s, p. 62, Cold Spring Harbor Laboratories, Cold Spring Harbor, New
York (1981), speci fGl:yH-Lysrnysﬁpngac?d-agserb;spethrecys-GmyH S were
renoved fromthe culture nedium by centrifugation and the
- Ile~Lys~-Cys-Leu-Asp-Pro-Val-Asp-Thr-Pro-Asn-

*® Pro~Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-vVal-

Thr-Tyr-Gly-Gln-Cys-Leu-Met-Leu-Asn-Pro-Pro-
50 Asn-Phe-Cys-Glu-Met-Asp-Gly-Gln-Cys-Lys-Arg-

Asp-Leu-Lys-Cys-ch-Met-Gly-xet-Cys-Gly-Lys-

Ser-Cys-Val-Ser~-Pro-Val-Lys-Ala.
56

21. The DNA sequence of Claim 20 which is a cDNA.
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cul ture supernatant was assayed for SLPI activity by measuring (1) pro

inhibitory activity and (2) the 40 gpgwps 495 gyateri al mmmﬂu

reacts with anti-SLPI antibodies by an enzyne-I|inked i "[f ””m
Purification schemes may be devel oped in a manner anal egous ‘to ri%or

met hods desr ThediNAsen@nee of Claim 2Ewi@Eihds argenbmic DNWe f ol | owi ng Cont ract| ng
States: BE, CH, LI, DE, FR, GB, IT, LU NL, SE 45 1. A nethod for the
product i on 23f Azecprbieanhieniarompesingriee ¥ Ategupsee ot e 20021 € éfpri sing a single
unfragmen- ted pol ypeptide chain said inhibitor having at |east one active
sit¢ pos8eddi Adotedl "ﬁ@*’%’f‘?ﬂ‘é@é’? POAMPITATE ypctos et Fiaim - and at | east 40%

honol ogy to a na tease I nhi bi tor, isql g}v from parot

cocr ot ) ons oAl 8 yifasls? bl e RarPB g™

amno acid se ﬂ Pt ?

fracti On E CO'&omE%gg e% ose :nenc cj;?able f ir & ﬁéna ﬁ&t %&é”ﬁesrx Eo dﬂbd?.?é yﬁ&l@aeptude
shaker fl'ask to & 5 i nduced by the addition of IPTGto
0.2nmM At an 00600 of 1.1, the cells were pelleted at 25,000 x g for 15 5
m nutes. The pell et was resuspended i n_ T50E4 and was Iggs d by two passages

through a french press &g-Sbyobysiiar-RheriysTA ntrifuged
at 25,00Q x g for 15 m nweswammmaum-cmuadn,mmn@ﬁ Thi s

m xture was incubated a IQ%‘J(Q Wﬁ%&g\ﬂs added
to reach a final concen%ﬁtlon oxf /on%'ter a m hute incubation at 0 C.,
t héwtii xt ure was centri f G4¥obEa=-Lity W’f&‘ﬁ?ﬂﬁim

super nat ant renoved f orziﬁmWasquﬂclhuﬁm-!m@er nat ant

was adjudted to 8.0 V\AW ﬁf"ﬂ \Ler se phase
hpl ¢ chromat ography and elisa |cﬂpg at ed a?xf' ast ug S p| per 130

ug total protein. the s B on a sephadex
sp-c25 chromat ogr aphy mem WIVOGWWOrdl ng to
exanple 6. 15 EXAMPLE ﬂQ’@’]I Iﬁﬁm d SLPI - M |
gene (s€€ Ex. 3.E.) was ate ﬁ cgﬁl he “yedst vector Yl p5
as described by D. Bot &ﬁﬁ‘h‘%"ﬂd’\ﬂ'g‘u‘ﬁﬂihe Mol ecul ar Biol ogy of the

Yeast Saccharonyces, Col d Spring Harbor Laboratory, pp. 607-636 (1982),

speci fically i ngQrRghdth 6aRHNA dicdiing %fy?‘épﬁ&eer%ﬁg atl16bsC5nB GERb Site PoBsekdilg-sbrirdnd
has beenyi nt egradigse infibier hdwdityURAS gene cerevisiae BS214 (MAT Ura3-52,
pep4, prbl) Dby whefet- di rected reconbi nation as described by T. Or-Waver et

al . in Methods i nRESYMOIOY sdkhblor288rehtnd 3 sel6@riohi thélhroip doRGSnY O dubslituted
herei n by ref ercngstbstithitd amib &éld Fosidda or derivetive oo, &aY- 1,
Rz, Rs, Ry, Rs, Rz, Rs and Re are the same or different and are selected from the group
35 consisting of methionine, valine, alanine, phenylalanine, tyrosine, tryptophan, lysine, glycine and
o arginine,
K/ b) Cloning the DNA sequence into a vector capable of being transferred into and replicating in a host
microorganisms such vector containing operational elements for the DNA sequence;
c) Transferring the vector containing the DNA sequence and operational elements into a host
40 microorganism capable of expressing the serine protease inhibitor;
d) Culturing the host microorganism under conditions appropriate for amplification of the vector and
expression of the inhibitor; .
o) Harvesting the inhibitor; and
f) Permitting the inhibitor to assume an active tertiary structure whereby it possesses serine protease
45 inhibitor activity.

26. A method according to claim 25 wherein said single unfragmented polypeptide chain serine protease
inhibitor comprises the amino acid sequence:

50
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secretes fully active SLPl into the culture supernate. A LD
SGY-3, al so produces and secretes gpqfs6&78id7l - This strai ﬁiﬂmﬂuﬁmmﬂtﬂ
| ::SLPI 25 fusion on the replicating yeast plasm d pGS585. '« - S S
constructed from pJDB207 as described by J.R Broach in Methods in

Enzynol ogy 101:307 (1983), specifically incorporated herein by reference,
by the addition of B‘é&ﬁm‘ﬁm%w&m T d YEp24 as
described by D. Botstein and R W Davis i.n The Nbl ecul ar_ Bi Ql o of the
Yggzt Sacchar owces?mé%m%‘&yﬁ'%'w&&,
S i fiscal |y incorpgrated herein b ef erenge d an | I the Hi ndl ||
site of pJDB207 to £8H§§F96% '%%*MP% ?ﬁ%&ane,
contai ned on an Ecofl_f S ~GleQGd il 0t he ' pGS585
usi ng EcoRl - Xhol ad%?Eﬁgg%E%d%ﬁ%n&hM%ﬁ%m) to
generate YEpSLPI-I. L I ' Wabladweed al L?ug. .S ae DBY746
( MAT ,"Ur a3- 52, |eu§I§‘s‘K?§§§§Lﬂt‘¥y§ifb2§§)g b\@&t ragﬁs ormation as descri bed
by 1to et al. in J pRgCiRilRRgOXrdofydiarelaijlrysneyalpral-nalyicor por at ed
5 g Ly

herein by reference. ccharonyces ceréviSiae strains SGY-1 and
SGY-3 were grown atphestyri@lgt-GlhoagsrLaiamet-RabPARRCPIE-FAO« Ng Uraci
accordiygg to the nethod of F. Sherman et al. described in Methods in Yeast
Cenetics, p. 62, Clsh<pheaQysieclurMetBasptGlyeclneoys~-Eys=AggHar bor, New
York (1981), specifically incorporated herein by reference.. Cells were
rekoved fromthe cuigprbaueliysrCyg-CystMetugiyrMataQyseGlyclyss c

super nat ant was assayed for SLPI activity by nmeasuring (1) protease

i nhi bi ory activi t \SexrCysdValreSe-BrovVialoLyasddaial that specifically
reacts with anti-SLPI antibodies by an enzyne-|inked i nmunoassay.
Purification schenes may be devel oped in a manner anal ogous to prior
et hods des €F # fdnepidhespdh saigfragmpst having ptdeasifine attive $itg|PosRpsiNg serisA iProdpess ipfipitor
States; BE, *®MY-L|, DE, FR, GB, IT, LU NL, SE 45°'1. A nethod for the

fﬁ . . ] .. . . . . ] .
94 o oy ESEAETL AR oS R B 0 kb B .
|

site pOSSGSéNI ng ser it eppt)'r%?og'ggséasl RO EOT SHE Y ty and at | east 40%

honol ogy to a native serine protease inhibitor isolated fromparotid
secret pns, said nati K24 fa-Bepl RSy RINIA-BLY-NaNiCYI-HiTR=! O! | OVi g
am no aci d sequence: 58 55 3 Lgl i d gethod £0 | $iag the steps of:
25 ~a) cul turi MFEkLY-# olpg%%ié‘m a 'P'ofzreaﬁ a DNA sequence
capabl e of directing lyseRra=6di=-Cys=Gln=5er-Asp=-Trp~Gla-Cys-Pro=
Gly-l.ys-byl-w-c?s-vro-urm-c”-cxy-
o Ile~Lys=Cys-Leau~Asp-P?ro=vVal-Asp-Thr-Fro=Asa-
AN . Pro=Thr-Arg-Arg-Lys-Pro-Gly-Lys~Cys~Pro=-val-
m—ryr-ezy-cla-cw-as-as-a,-m-pre-rro-
w0 Mn-?h-t:ys-clu-n4-up-61y-eln-qn-byn-m-
Alp-nau-hys-Cys-ch-Rs-ny-as-cyg.qu.;,y'-
S or-clrs-vu-s.:-Pre-Val-Lyl-n7 R

35

45
or a fragment of said DNA encoding a polypeptide having at least one active site possessing serine
protease inhibitor activity;

wherein
R: and R; are the same or different and are selected from the group consisting of a substituted or
50 unsubstituted amino acid residue or derivative thereof; and
Rz, Rs. Ry, Rs, Rs, Rs and Rs are the same or different and are selected from the group consisting
of methionine, valine, alanine, phenylalanine, tyrosine, tryptophan, lysine, glycine and arginine.
28. A DNA sequence of claim 27, wherein said serine protease inhibitor comprises the amino acid
565 sequence: .



of the serine protease inhibitor under conditions appropriat f
expression of the DNA sequence, andgp@lobarygsti Nng the inhi t‘mﬂml’!gl""#l’””m
The nethod of Claim1 further conprising the stop of permtti=gect mos
inhibitor to assunme an active tertiary structure whereby it possesses

B b O A
Luarel T tner”com RSB RAEAFIALS SLiESH et SRS oo o
mglr 2: ';]or u'; ?f i42at ion g&ﬁ% agfpée ?g‘r'#\ 7ﬂ.gﬁ)ggﬁ-‘kﬁgg&%ﬂL%%grrr?h|5b| tor
to assurrg_ an active f%%gagguigsqﬂhﬁ?%ﬁss?%nmﬁ lﬁe DNA
iﬁqmetﬁetﬁsiﬁt;d?;gﬁ:%%ﬁ%g‘%ﬁ?ﬁa%“%m ErdFages o7 fe‘“ =
m croor gani sns of the genera g%ﬁerl cﬁ%ﬁ%ﬁﬁt@montggg o50

At
10. The method of O apHSpypbesByoelRacyesteuinétLaiignomroiprger i chi a

coli. 1145 The net hod of ‘daim9 wherein the host m croor gani sm I's Bacillus

subtilis. 55 12. Han-+PHE<Cio+CIU-Nat-ASPE Iy Gl CypgyseRiger gani smis
Saccharonyces cerevisiae. 13. ‘The nethod of Cl?l'm4 wherein the natural DNA

segquénce is obtai ned Asp-Lartlys-CysnlysiMat-Gly -MetpCyd-G1is-Lys+P 0 205
4756 Bl a) Preparing a human cDNA library fromcells capable of expressing
t he nati#e serine pr SeraCys-ValrSexr-Proo~-ValeiliyarAlas, cDNA |ibrary with at
| east one nucl eic acid probe capable of hybridizing to a cDNA codi ng for

the inhibitor or with at | east one probe capable of binding to protease.
i nhi bi t or pr oPed ffpament thereof, saih ragmenthaying Af legst one,arlivesiite persessingpering pioigpsp-inhjbjtor
| denti fyi ng af®®ast one cl one containing a cDNA coding for the inhibitor

and, optfonal Ly: d). Isolating.th Cﬁ“@ codin %or he_inhibitor fromthe
clone; and @) A%fcﬁ'l?%'ﬂaé'afeﬁ@r B s,'"gg?e r sgeﬁ%‘aeﬁ'f’%gtc 'emrze% ?8't o operati onal
el ement s t GuMRinBk A traRdiSmEX WHinGie rebdMBinant vector of claim 26.
so0 Clalms for following Contracting State : AT '
1. A method for the production of a recombinant serine protease inhibitor comprising a single unfragmen-
ted polypeptide chain, said inhibitor having at least one active site possessing serine protease inhibitor

activity and at least 40% homology to a native serine protease inhibitor isolated from parotid secretions,
35 said native serine protease inhibitor having the following amino acid sequence:

Ser-Gly-lys-ser-Fhe~Lys-Ala-Gly-val-Cys-Pro-

40 Pro-Lys~Lys-Ser-Ala-Gln-Cys-ieu-Arg-Tyr—-Lys-
Lys=-Pro~-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys=—PFro-
Gly~-Lys=Lys-Arg-Cys~Cys-Pro-Asp-Thr-Cys-Gly-
I1e-Lys=Cys-Leu-Asp-Pro-val-Asp=-Thr-Pro-Asn=
Pro=-Thr-Arg-Arg-Lys-Pro=-Gly-Lys=-Cys-Pro-val-
5 TRE-Tyr-61y-Gln-Cys-Leu-Met-Lau-Asn-Pro-Pro=
Asn—Pﬁe-Cys-Glu-Het-Asp-Gly-Gm-cys-gyg.w
Asp-I;eu-Lys-Cys-cys-uet-Gly-Het-qrs-cj,y-gyg-

ser-Cys-val-Ser-Pro-val~-iys—-Ala,

43



cDNA in a host mcroorganism 10 14. The nethod of d ai '
cells are human parotid cells. 15.gpldhggsasssd of Claim %@m&ﬂ!&uﬁrﬁml
natural DNA sequence is obtained. by a nmethod conprising 'S

a) Preparing a human genonmic DNA library; b) Probing the genom c DNA
library wit tvaidmethedsemposieg theietbrsiob aci d probe capabl e of hybridizing to a
genomi ¢ DNA celiuliing ajhost micrdorganissh transforedyrfith i DNA spqugrce caprblo|er ditesting prrdiadtien of
bi ndi ng to prét ‘@a§%“"P RrAtagee: HRidiler wader pPneiigne SRARRIE yor £XRPSieR obthe (ONA sgaueasn: c
DNA |i brary; é? I dentifying at | east one clone cont a| n| ng a genom c DNA
cod ng or the 'Paﬁ’ﬁ?t'ﬂﬂh&'“h!? . optionally; 20 | sol ating the

genomi ¢ od| th(,?f hi bi t(r?rI f d e
R B D R

capabl G 08, Hnb fisinbd) ud@ﬁﬁ%arah cyaﬁnsei.ha,o@ fy syl BRA B85 i nhi bitor 25

conprising a single ragnent ed pol ypepti hai'n, said 1nhibitor having
at | east Qnerha%{hx@ofsddnm%&&ﬁ%ﬁd BRA S&fuéridS ishrifuRPORA ddldnbd.t or activity and
exhibiting at |east 40% honology to a native serine protease inhibitor

i sol at ed & Orfe athed bickidin 6 fwdich Rifer conidridlespaiificktdn SEthd MRIbifRF. Ot ease i nhi bi t or
havi ng+# he follow ng am no acid sequence: [err] 56 .39 17. The DNA
sequence &f Tob anethod Gof \Qiim &i whessin shids puyifieatiare isi conduelee Eriarcto fpeomittind eaid) inbibior to
consi sti ng Gisufmg)en agtiee fofm.25 or (2) sequences which are equivalent to (1) as
a hegult of degeneracy of the genetic code. 18. A reconbi nant vector
conpri si ng tThe npfgad $& §laien & evherein qlurification 6 cenducterl, suBgpquent torpeniding geidl finhibitor to

t ransf 6 med a##ume ap aedive BE®NDI nant vector of O aim 18. 20. An isol ated DNA
sequence mhlch codes for a serine protease inhibitor conprising a sin

f b 9ciS LT8R "th‘?‘i'??"%lﬁq epriop Beth%
Fgr;?gggnu Veefﬂ ‘T_'%g E%Gd@rﬂf‘é’pﬁf’"sﬁ'%"f‘rg] exﬂ'?ddﬁzl s a\?cDNA K =

25 9. The method of Claim 1 wherein the host microorganism is selected from the group consisting of
microorganisms of the genera Escherichia, Bacillus and Saccharomyces.

10. The method of Claim 9 wherein the host microorganism is Escherichia coli.
s0 11. The method of Claim 9 wherein the host microorganism is Bacillus subtilis.

12. The method of Claim 9 wherein the host microorganism is Saccharomyces cerevisiae.

13. The method of Claim 4 wherein the natural DNA sequence is obtained by a method comprising the
35 steps of: '
o a) Preparing a human cDNA library from cells capable of expressing the native serine protease
N inhibitor;
b) Probing the cDNA library with at least one nucleic acid probe capable of hybridizing to a cDNA
coding for the inhibitor or with at least one probe capable of binding to protense inhibitor protein
40 expressed by a clone of the cDNA library;
c) Identifying at least one clone containing a cDNA coding for the inhibitor and, optionally;
d) Isoiating the cDNA coding for the inhibitor from the clone; and
e) Linking the cDNA, or fragments thereof, to operational eloments t0 maintain and express the
cDNA in a host microorganism.

14. The method of Claim 13 wherein the cells are human parotid cells.

15. The method of Claim 4 wherein said natural DNA sequence is obtained by a method comprising the
steps of:

50 a) Preparing a human genomic DNA library;
b) Probing the genomic DNA library with at least one nucleic acid probe capable of hybridizing o a
genomic DNA coding for the inhibitor or with at least one probe capable of binding to protease
inhibitor protein expressed by a clone of the genomic DNA library;
c) ldentifying at least one clone containing a genomic DNA coding for the inhibitor and, optionally;

55 d) Isolating the genomic DNA coding for the inhibitor from the clone; and
©) Linking the genomic DNA, or fragments thereof, to operational elements to maintain and express
the DNA in a host microorganism.



40 22. The DNA sequence of Caim 20 which is a genom m H“‘
reconbi nant vector conprising the OEpigagsiymee of C ai msrumufm“ \

24. A host cell transformed with the reconbi nant vector O alm 23, 25" A
met hod for the synthesis of a reconbi nant serine protease inhibitor

conpri si ng 16 Amatybdfouthé praduttion-of & syhthetid Dive srguehes capablienof direnting micrebialryuthesis of a
conpri si ng: aderifRr prptease rindibior PRINPrising Resingle uvkassiohted pdlypdibtide chdin gaid inhibitar having at
M cr oor gani snifPashongrastiva e POSpRIFINGIRENNG Rieteapg inhibitor activigignd iexiiniting ehieast#%h bomelaoy
sequence: [er'P]a 8¢tivy spring Ase dhibdey; igplatadalram, eargtich gectptions| 3k prtivel @oring \Arsiepsat
| ea5t on® actiMRiRitohayipg the Dllovdng; gipoagcid spruenge: protease inhibitor
activity, wherein [err] and [err] are the sane or different and are

2cia resi duo or der| vEBFRR LTV EoReR PRt Lps ALK EHy PaL oL et and

acid residue or deriv
are seleggted fromthegdl oWl ed! ' .Lcrg. ﬂumxaline,
al ani ne?’gphenyl al ani ng,gat 3‘985?!8'5?5%%’8%5 ysine, glycine and arginine,

b) Coning the DNA Seﬂggﬂﬁfohalﬁ-éﬂ%iﬂ&s%ﬂrﬁ-dmmﬁméerred into

t mcroorgani sns such vector containing operational

and replicating in a
el enents for the DNA §PguUEPSSL SCys Xg+i ng the
DNA sequence and opera?gongl elenments 1nto a host 40 m cr oor gani sm

capabl e of expressi ngrj QL FeLCyS-Riv-RRp-<Prowvil-Asp-Thr-®ya-Asny t he host

m croorgani smunder conditions appropriate for anplification of the vector

an¥—expressi on of t heppghiiE+Rig-ADg-lys-<Pro-Gl -+ Iys-CysnRro=valr f)

Permtting the inhibitor to assune an active tertiary structure whereby it

possess&d serine prormpserye=-Gly-Gli-Cdysyien-Mat-Lau-ASn>rPror: od
according to claim25 wherein said single unfragnented pol ypepti de chain
'serine protease inhi WWWMMM‘&QWS 41
Asp-uu-bys-qs-Cys-uet-cly-m-Cys-Gly-nyl-

25

Ser-Cys-Val-Ser-Pro-Val-Lys-Ala,

comprising preparing said synthetic DNA sequence by polynuclectide synthesis in a manner known per
30 se. '

17. The method of Claim 16 wherein said sequence is selected from the group consisting of (1):

AGCGG TAAAA GCTTC AAAGC TGGCG TATGC

50
35
K/ CCGCC GAAAA AATCC GCGCA GIGTC TGCGG
. TACAA AAAAC CGGAA TGCCA GTCCG ACIGG
“ CAGTG CCCGG GTAAA AAACG TIGIT GCCCG

GACAC CTGCG GCATC AAATG CCITGG ATCCG
GITGA TACCC CGAAC CCGAC TCGTC GAAAA
CCGGG TAAAT GCCCG GTAAC CTATG GCCAG
TGTCT GATGC TGAAC CCGCC GAACT TCIGC
50 _ GAAAT GGACG GCCAG TGTAA ACGAG ATCIG

AAATG CTGTA TGGGT ATGTG CGGCA AATCY

TGTGT TTCCC CGGTA AAAGC ATAA 3!
56

or (2) sequences which are equ';i/alent to (1) an a result of degeneracy of the genetic code.



EP O 205 475 Bl [err] or a fragment thereof, said frag ' t
one active site possessing serinegplgigaarg ginhi bitor agelmllmlmlialmmmw
sequence capabl e of directing mcrobial synthesis of a simglee untaa ed
pol ypeptide chain wherein |aid polypeptide conprises the am no acid
sequence: 1§ é&rmgtha@Jor4le wredugtioh 0hg reserbbingnt wetprowldNAomprisesiihe GNA spqubyoe @ptainettby

havi ng at | ¢mavethod of Glgimi 16er £1 compyigingdrseinghepidRNA sequepsedite a Seitable Meclr.t or
activity; wherein [err] and [err] are the sanme or different and are

sel ect ed & dnmethrs fg7 e progietian <tq ']Wg‘ eefl transiqrped: yith, ihe geceypbingpt vector ehtaingd dyitheut ed
ati-ho &cid medpdigiirip 1 8?'?R7'§.'E‘9W“P‘H\g}gédPs‘Ca'h‘fﬂ‘th[sé'Fl"]’c"%ﬂd [err] are the same
or differgnt and re sel ected fromt g grou con nmet hj on

i sti
e ot oA RRC Sl WEgvaes ool o i cﬁféﬁ- i il

I[QPIr]bI })o?rac??gr Irr:(ra]ts tﬂgram no aci df r55 sequence: EP 0 22t5I 3(7355:3t1e
possessi ng serigne pﬁgﬂte?ggé’ 'lﬁd'tr‘rgi}c '?9’"%’@?‘1@%0 I nant vector
\?\nptrrﬁrlt?\:a_n?eégﬁbmn : e I%ffs g%’%‘% al m.ﬁ%.%.ransfor e
SCgp;t ;geijlrg?eig? ?fnh | tor corrplrlegl ngléys!f‘rfg'f‘g un agmm;ggg: i de
LDl 11 B R Sepsak g sy o111
Ilc-Lys-Cys—Ieu—Asp-m-Val-Alp-nr-m-m-
Pro~Thr~-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-val-
Thy-Tyr~Gly-Gln-Cys~Leu-Met-Leu-Asn-Pro-Fro-

20

» Asn-Phe-Cys~Glu-Met-Asp~Gly-Gln-Cys-Lys=Axg=
Asp-Leu~Lys-Cys -Cys~-Met-Gly~Met=-Cys-Gly~Lys—

Ser-Cys-Val-Ser-Pro-Val-Lys—Ala.
30

comprising the steps of
a) Preparing a human cDNA library from cells capable of expressing the native serine protease
inhibitor;
35 b) Probing the cDNA library with at least one nucleic acid probe capable of hybridizing to a cDNA
coding for the inhibitor or with at least one probe capable of binding to protease inhibitor protein
K/ expressed by a clone of the cDNA library;
¢) ldentifying at least one clone containing a cDNA coding for the inhibitor and,
d) isolating the cDNA coding for the inhibitor from the ¢lone;

a) Preparing a human genomic DNA library;
b) Probing the genomic DNA library with at least one nuclelc acid probe capable of hybridizing to a
genomic DNA coding for the inhibitor or with at least one probe capabie of binding to protease
inhibitor protein expressed by a cione of the genomic DNA library;

45 c) Identifying at least one clone containing a genomic DNA coding for the inhibitor and,
d) Isolating the genomic DNA coding for the inhibitor from the clone.

21. The method of Claim 20 wherein the DNA sequence is a cDNA.
50 22. The method of Claim 20 thersin the DNA sequence is a genomic DNA.

23. A method for the production of a recombinant vector which comprises the DNA sequerice obtained by
the method of Claims 20, 21 or 22 comprising inserting said DNA sequences into a suitable vector.

55 24. A method for the production of a host cell transformed with the recombinant vector obtained by the
method of Claim 23 comprising transforming a host cell with said vector.



activity and at |east 40% honol ogy to a native serine: pro

i solated fromparotid secretions, 3%pq2gsai78 B¥ati ve serin iﬂ""&ﬂ‘ﬁ"‘lﬂgm

i nhi bitor having the follow ng am no acid sequence: [err]

475 Bl said nethod conprising the steps of: a) culturing a host

M cr oor gani 8nA methsi for the eyntiesinofa idbinent serine eroteasraibhilgitoosonbrisingcd simglp unfragmen-

producti on of tednelypentidenehains ycremmetheddempiisingr under conditi ons appropri ate

for expr essi on 8K PrepaencONANA sepyenre sapabi @f dimcting a hostighicipeigapienytth REgdyché polypeptide
hi bi tor. 2. TRYMAFgnhbhe amino ggidgepyence yrt her conprising the step of

pe ittirfg the inhibitor to assunme an active tertiary structure whereby it

possesses serine proteas | tor actd vi of Caiml

wherein sai d DNA sequenc!':‘l'g'{lﬁ'b‘%"? %‘ﬁé’é&%ﬁ%"& e et hod of

Claim 1 wherein said DWWN‘&M*WWM met hod

of Clalmol V\/mchfurthern WISG The

met hod of Claim5 whereilt sai UI’IIICG.EIOQ W&g
perm tting said inhibit#r¥Hyecsy '? he*metnod of O aim
5 wherein purification |nmyﬁucMimV AlrASPTRETPRG=A®T | nhi bitor

to 20 assune an act| the DNA
sequenceqs4 s carried on a vector I g p ctors sel ected
fromthe group consisti Rg= WEM‘&%[H .O!J'iqﬁgéﬁgfﬁga of daimi1
“’“322' n the host m croongasPherlys-Glusd) edl YEOARYST i ng of

m organi snms of the g F a.gsﬁ}y:@aﬁhcﬁ‘. ces.

The nethod of daim?9 \/\E’E el n st CI"OOI’ an 8smis Escherichia coI |

30 1120 The net hod ofSer=CyeValirdegrirenial; m croorgani smis Bacillus

subtilis. 12. The nethod of Cla|m9 wher ei n the host M croorgani smis

Saccharomyces cer eV| Si ae 13 met hod of aim4 wherein the natural DNA
sequence is obt a| s%?% CB‘B'FPp? P%'\fpﬁej'dt H@’ '"35“ least ong acfive sjig posggssing serine
Preparing a hun® ex ressin E {1V
serine pfotease “ gf'i?ﬂg ?ﬁ°"§'?tﬂpé’ 3?"%%‘3“6
nuclei ¢ acid pr 8rbunsu 1t m acw envat:n{s F
ZaI'e ﬂe Qméao rent and are selected from the group
conslstmg of methlonme, vallne, alamne, phenylalanine, tyrosine, tryptophan, lysine, glycine and
arginine,
30 b) Cloning the DNA Sequence into a vector capable of being transferred into and replicating in a

host microorganism, such vector containing operational elements for the DNA sequence;
¢) Transferring the vector containing the DNA sequence and operational elements into a host
microorganism capable of expressing the serine protease inhibitor;
d) Culturing the host microorganism under conditions appropriate for amplification of the vector and
85 expression of the inhibitor;

. o) Harvesting the inhibitor; and

./ f) Permitting the inhibitor to assume an active tertiary structure whereby it possesses serine protease
inhibitor activity.

40 26. A method according to claim 25 wherein said single unfragmented polypeptide chain serine protease
inhibitor comprises the amino acid sequence:

50

55
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_ -
coding for the inhibitor or with at | east one probe capabl e of bipdi to
protense inhibitor protein 40 EPO205478BIssed by a cl mmmm“ Mﬁ
library; c) ldentifying at | east one cl one contai ni ngl r the
i nhi bitor and, optionally; d) Isolating the cDNA codi ny for “t he i nhi bitor
fromthe clone; and e) Linking the cDNA, or fragnents thereof, to
operational el entSer=GlyntysrtSex-ehnriysriata~-Gl-aleCYsrProns:

m croorganism 45 14. The nethod of Claim 13 wherein the cells are human

(_parqtid cells. 1 Proviyseiysrer-AdanGhnrQyariaurArg-FYRTiN8®T DNA sequence

I s Obt ai ned by a method conprising the steps of: H0 a) Preparing a
human genoni ¢ DNAYS=RRR=SL ' Q‘H‘@-&m V with at |east
one nucl ei c acid probe capable of _h i dizing to ] codi ng for

t he inhibitor or 53#{1451’&' mm%%%rwm pr ot ease

i nhi;pi tor protein_expressed by a.clol gg he ' rary; c)

| dentifying at | &8 ‘QI’G%Q“C&EPa%%Pn '2' W coding for the

i nhibitor and, optiopally, 5 e\ \ aﬂgn,qgac.DNAcodingfor
the inhibitor fr rﬂ‘gl‘c‘*ﬁe,i‘gﬁ&i'g) Q%Pﬁ%lihg&'ﬁe enom ¢ , or fragnents

thereof, to opergilo ~FBi clrdddaguebessprge DNA in a host

m croHor gani sm 4@%&?&%@?0?&‘%6&0 uction of a synthetic DNA

sequence capabl %_ﬁae_&%ng;@ggebﬁgb.axg&bm&m{-yp;&@ne prot ease
i nhi bitor conpri'sing a single unfragmented pol ypeptide chain, said

\H’nhi bi tor havin .msg%mymyymﬁtwlyenmxybhp-pr ot ease

I nhibitor activity and exhibiting at |east 40% honology to a native serine
prof®ase inhibit j FEI~-Se0+Pre+vdidLpseAa ons, said native serine

_protease 5 I nhi bitor having the follow ng am no acid sequence: [err]

e : . ;i I I noe:
synt hesi %E;,éﬁa&%h%%fs%ﬁﬁfﬁeﬁ*ﬁ%& ol 0g SHE it AR B e,
whepein sald sequence is selected fromthe group consisting of (1): [err]

55 or $2)a RGRBEHBCHS PHBIEh &7 LDIRESqUéHeS Blpabid of ditbctl nflcrdiRP Hinthe @ oALHRILT ACY
of the genRRignentédsbpeiide chain whersin said polypeptide comprises the amino acid sequence:

30 gz.m,y.:.ya-u:-n-:.ys-m-cxy-vu-cys-au-
Pﬂ-bya-&yl-lcrna-cu-m-u-l:w-
Lys=Pro=Glu=Cys=Gla~-Ger-Asp-Trp=Gla~Cys~fro~
Gzy-nyn-&ys-m:-cw-!:e-up-m-m-oxr

* Ile=Lys~Cys~Lau-Asp=Pro=-val=-Asp=TRr-fro=Asn~

W, PrO-TRT-ALg-ACT-LyS=Pro~Gly=-Lys=Cya=Pro=vale

Wzydw-us-nz-l,m”-'n-

40 Asn-Phe=Cys=Glu-R ‘-Mrdlﬁmm
Asp=ieu-Lys=Cys=Cys=R¢-Gly=-Rg-Cys=Gly-Lys~
Ser=Cys-val-Ser-Pro-val-Lys-R.,

45
or a fragment of said DNA encoding a polypeptide having at least one active site possessing serine
protease inhibitor activity;

wherein
Ri and R; are the same or different and are selected from the group consisting of a substituted or
50 unsubstituted amino acid residue or derivative thersof; and

Rz, Rs, Ry, Rs, Rg, Rs and Ry are the same or different and are selected from the group consisting
of methionine, valine, alanine, phenylalanine, tyrosine, tryptophan, lysine, glycine and arginine,
comprising preparing said DNA sequence in a manner known per se.

55



18. A nethod for the production of a reconbi nant vecto Ilmlmml%m@i t he

DNA sequence obtai ned by the net h@&pP ofosAziBn 16 or i ng

sai d DNA sequence into a suitable vector. 19. A net hod forcthle oducfi on

of a host cell transforned with the reconbi nant vector obtained by the 5

met hod of 2% TP methgd efHighn 25 whereip sai¢h sriae arpiagpe dphibisy commrises the amjnasagidpequengenr .

20. A nmethod for the productlon;of a natural DNA sequence which codes for a

serine protease inhibitor conpr|5|ng a S|ngle unf ragnent ed poI pepti de

-th/al n havi ng the folSexwGlyshysrSertih rising the
eps of a) Preparing a human cDNA | i brary from cells capabl e of expressing

the native serine pmwMﬁqmlmln-cys-mW%mA library

with at | east one nucleic acid probe capable of hybridizing to a cDNA

coding for the inhi Ly PES=-GIutCYa-GlarSerrAsprTsReGlarCysePEP™hi nding to

proteasg inhibitor protein expressed by a clone _of the cDNA_Library; c)
~Identifying at | easGlymiyabys-ASarSyartySFERrASROTRRICYSrGLIE i nhi bi tor
and, d) Isolating the cDNA coding for the inhibitor fromthe clone; 40
or a) Preparing a hIZeriysrSysclenAsprPrryValy: eiggnorri c DNA
library with at | east one nucleic acid robe ca ab of %ﬁgIZI ng to a
genoni @s DNA codi ng PEe=-FRE-ARErAFSCLYST KPTﬁ A 4. 0?53' e capabl e of

tgg%d: Ingr;(r)yf)rztsease i nhi bitor prigel n gﬁﬂ'@éﬁ?’ _%:g_lrg%e_ ;tglengegom c
P s e e
sequence |g a genom =Ly ‘éﬁ@éﬁ'&*ﬁ%‘?‘}fo ctl 4 g recombi nant
20, 21 or 22 compr e TIA I S AR B N0 & suitable
vector ., 55 24. A nethod for the production of a host cell transfornmed with

the reconbi " B lraghfdnt ﬂsre&bsta@'fl'aﬁ'r%np“avtng ‘3’: |9£F &Q@ct% sftd HsSBseing ST Yrdtsisd Bnibitor

t ransf or m ngegaost cell wth said vect

29, A method for the production of a recombinant vector which comprises the DNA sequence abtained by
30 the method of Claim 27 or 28 comprising inserting said DNA sequence into a suitable vector.

30. A method for the production of a host celi transformed with the recombinant vector obtained by the
method of Claim 29 comprising transforming a host cell with said vector.

s5 Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, L|, DE, FR, GB, IT, LU, NL, SE

1. Verfahren zur Herstellung eines rekombinanten Serinprotease-Inhibitors, umfassend eine einzelne,

unfragmentierte Polypeptidkette, wobsi der Inhibitor mindestens eine aktive Stelle besitzt, die Serinpro-

40 tease-Inhibitoraktivittt und mindestens 40% Homologie zu einem aus Parotissekreten isolierten, nativen

Serinprotease-Inhibitor aufweist und wobei der native Serinprotease-Inhibitor die folgende Aminosdure-
sequenz besitzt:
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' 25. A nethod for the synthesis of a reconbi nant seri n MEB |tor

conpri si ng a si ngl e unfragnen- t «&p p205/4¥8@E1 de chai n, " "
conprising: a) Preparing a DNA sequence capabl e of di rect leng L
m croorgani smto produce a polypeptide conprising the amno acid sequence
5 [err] or a fragnment of said DNA encoding a polypeptide having at |east"

one active site poSessSlysiysrsSar-BheriyscAlanGiye Fla'm. wherein 25
[err] and [err] are the sane or dif eret and are sel ected.f romthe group
ing of a suﬁmwe&mrsaﬁgﬁi iﬂ'}oiﬁs'%ﬂ" e or

§‘eDSISt|ve t hereof . and and_[ er afe the s different and are
TRreoRLhseTAgeHs %m-ﬂp-@%-
e ) e ket i 1
D) Sonina the oK i arafer e 1o
2|nemr9?]{15 for t%e e g‘gﬁ% B&'}%ﬁ%%rrl ngxﬁe vec?géacont gl nPngb]t he f
d %aﬁmﬂ%ﬁfmg{
E%r Zggluﬁgcteh;emserl ne protease 1 hhi'bitor; %ﬁybﬂfturl ng the hoSm capsie o

m cr oor gani sm undw B Lai-Me = LalTAsi+Pro+-Proef t he vector
and 3% expression of the inhibitor; e) Harvesting the inhibitor; and
f) Permtting the Aggeifd-Tys-GIAsHat-ABp-Gly+-Gli<Cys<Lys<Arget ure wher eby
it possesses serine protease inhibitor activity. 40 26. A nethod according
t 0—¢l ai m 25 wher ei xmpigb-liysrCyssCysadiet Gl Mt rCys+GLy-<liysn serine

prot ease inhibitor conprises the am no acid sequence: 45 50 55 47 [err]
10 20 Ser—-Cys-val-Ser~-Pro-val-Lys-

worin das Verfahren die folgenden Schriite umfast:
a) Kultivieren sines Wirtsmikroorganismus, der mit einer DNA-Sequenz transformiert ist, welche
25 fahig ist, die Herstellung des Serinprotease-Inhibitors unter Bedingungen, die fir die Expression der
DNA-Sequenz geeignet sind, zu lenken, und;
b) Gewinnen des Inhibitors.

2. Verfahren nach Anspruch 1, weiterhin umfassend einen Schritt, worin der Inhibitor eine aktive Tertifir-
30 struktur sinnehmen kann, wodurch dieser Serinprotease-Inhibitoraktivitéit erhélt.

3. Verfahren nach Anspruch 1, worin die DNA-Sequenz eine synthetische DNA-Sequenz ist.
4. Verfahren nach Anspruch 1, worin die DNA-Ssquenz eins natlirliche DNA-Sequenz ist.
5. Verfahren nach Anspruch 1, welches weiterhin die Reinigung des Inhibitors umfaBt.

6. Verfahren nach Anspruch 5, worin die Reinigung vor dem Schritt durchgeﬂ]hrt wird, worin der Inhibitor
eine aktive Form einnimmt.

7. Verfahren nach Anspruch 5, worin die Reinigung nach dem Schritt durchgefiihrt wird, worin def Inhibitor
sine aktive Form sinnimmt.

8. Verfahren nach Anspruch 1, worin die DNA-Sequenz auf einem Vekior getragen wird, welcher Teile der
45 Vektoren, ausgewdhit aus der Gruppe, bestehend aus pBR322 und plQ, umfast.

9. Verfahren nach Anspruch 1, worin der Wirtsmikroorganismus ausgewahit ist aus der Gruppe, bestehend
aus Mikroorganismen der Gattungen Escherichia, Bacillus und Saccharomyces.

so 10. Verfahren nach Anspruch 9, worin der Wirtsmikroorganismus Escherichia coli ist.

11, Verfahren nach Anspruch 9, worin der Wirtsmikroorganismus Bacillus subtilis ist.

12. Verfahren nach Anspruch 9, worin der Wirtsmikroorganismus Saccharomyces cerevisiae ist.
66 :
13. Verfahren nach Anspruch 4, worin die natlirliche DNA-Sequenz durch ein Verfahren erhalten wird,
welches die folgenden Schritte umfaBt:



or a fragment thereof, said fragment having at | east onemumﬂfﬂm,ﬂmum
posseSS| ng serine prot ease inhibitgwoaes azs8y. 25 27. A

Producti on of a DNA sequence capable of directing mcrobial synt hési & of a
si ngl e unfragnented pol ypepti de chain wherein said pol ypeptide conprises
the anino aci @) slegatancener hamanen £BN&Bank dus Fgliaen tie dlihig aindl damatvat Geinprptaase-
pol ypepti de hanhibiter znexpriiesan: one active site possessing serine protease

i nhi bi tor act iby Perghsuchie fer |°HN{\'@P’Q mitRigdesteps qines Nuklqingdure-aende.gyelche [hig ish #p oiand
are sel ected fcPYfnzy Rxbridisieran diedbrdes inhikitor kediest. ader yitjmindestens jner,gp "de weiche fahig
Urrsubstd t ut ed S A e 8'“?’\9@?"0‘!?&"% Badk P’QPHT‘PW;E %%‘gg'b“ Hﬁﬁ‘g‘*&a den; 4 err]
are the same & dﬂ?‘f'f'@'?’éﬁ‘ﬂ"dﬁﬁiﬁ?s gines &lanse #pISher #g FPIA & roreei! l1'tf’1'rgk°8

h l t rypt oph |
gl yci ne and ar ga A c’ﬁhﬂ duegﬂ ep&:;i%r "&%sn%a'%%%%%ﬁﬂ%a%%& %:am ysi gf

known per se. nsmlkrga an n sald ser
pr ot ease i nhi 51 tor conprises the am no aC| sequence: [err] 20 25 or a

fragment 4heyeiren Rl AnshiuBOTE NbrinMRV2elih HaharteSRifdtisZBMA sidg! | ve site possessing
serine protease inhibitor activity. 29. A nmethod for the production of a

reconbi nank, VepshreH nathi AnBprGdhnR vobi Fiel REINIGAADNARGURBAL AR &ih IVesahky) etditen wird, he

met hod sf Cl vdidiesldie Rigentdn SEHARG irpfaBly | Nserting said DNA sequence into a

sui t abl e vect aj Her&fllen Sinsriinardn, fgariontideBenDNARERK;i Oon of a host cel |l transfornmed

u t he r ecordpiboechduches cdeo Ige@biisahancNABank ndt - mintiéstetls @eCNaklas@Be-8awp r waldhag
sform ng dhigsst, aebkihe \getdmisbs @NAezxt bybridig§éren, Riie dlivt dansiphibitoh dodiert, oder mit

Pat ent anspr t ¢ mindegtensf eileg Santle. Weleher fkig ist. canteimduBth eigi| Kign der DpnomisthengPNA-Bank

LU, NL,20SE 1. ewwsinfiesine Biqtepagrinhiiiferaoteinizy Rigdasi nes r ekonbi nant en

Ser i npr ot ease-°) Idpptifizieresy windegiens,ejage ilpnt MRIEhas Pig BenR@Ische ANARGHEH diediiriden Inhibitor

Pol ypept i dket thadiortysdaahlwgise: | nhi bi t or i ndes ens e| ne akt i ve St eI | e besi tzt

Slue elsﬁre Imnng %ggo"e:;éle;g%&g%%%%ls? ;JFFJg tglgrt von ﬁgp{n% davon, mit ?ur:%mnellen I:[Peln_rgn%[ l(.l)

A in einem mlkroorgamsmus 2u halten und zu exprimieren.

nmet hi oni ne, v T

16. Synthetische DNA-Sequenz, welche fdhig ist, die mikrobielle Synthese eines Serinprotease-Inhibitors,

welcher eine einzelns, unfragmentierte Polypeptidkette umfaBt, zu lenken, worin der Inhibitor minde-

stens eine aktive Stelle besitzt, welche Serinprotease-Inhibitoraktivitéit besitzt und mindestens 40%

30 Homologie zu einem aus Parotissekreten isolierten, nativen Serinprotease-Inhibitor aufweist, und wobei
der native Serinprotease-Inhibitor die folgende Aminosduresequenz besitzt:

s.:-Gly-.bys-Sc:-m-Lys-ua-Gly-vu-q;-m-
m-ﬁys-hyi-Scr-m-Gln-cys-m-m-ryr-

35

O
nya-m-elu-cys-eln-&r-wxn-cy‘-m-
© Gzy-bys-bw-wm-m-mw-aly-
Tle~Lys-Cys-Leu=Asp-Pro-val-Asp~Thr-Pro-iAsn-
- Pro~Thr-Arg-Arg~Lys-Pro-Gly-Lys-Cys-Pro-val-

Thr-Tyr-Gly-Gln~Cys-Leu-Met-Leu-Asn-Pro=-Pro-
Asn~Fhe=Cys-Glu-Met-Asp-Gly-Gla-Cys~Lys-Arg-
® Asp-Leu-Lys-Cys-Cys-Met-Gly-Het-Cys-Gly-Lys-
Ser-Cys-val-Ser-pro-val-iys-ila,
5

17. DNA-Sequenz nach Anspruch 18, worin die DNA-Sequenz ausgewihilt ist aus der Gruppe, bestehend
aus (1):
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Ser | bt of ease. | i bi tor i ¢ 1 ol B#0205 ATS Bbssur ef‘aéfeéﬁenUIILllLﬂlllLlllﬂ I 4l s

49 EP O 205 475 Bl lc Il Ig 1[DY 1S 1dur™ 181141
11111i 11 1111 S. GLy-Lyu-I - SPhe- Ly- &Gs- V<Ly- ?U-f

Pr@Lyu-LysS-6r-Al a- GnQ/ AnCy- ~- Arg-yt"Lys LQy-uy-Lf - nG gnnBrAlh
10 8t X .y- Pc | pcTTe Anide Md y-Prcm G

JLYm Ly' i CyFi nP1@f 1E 15 Am . Ph m %y?%&nwm~
\_éLuLys 3Cy Bt= 2
.~CSriVa-S..y-Prrovaly Veriﬁgéf fﬂ.&é A@pgen Schritte
unfaBt: a) KuI tivieren MW% kr IS mt el ner

DNA- Sequenz transform erg)éﬁ M ﬁé" gegeter st el | ung
des Seri nprotease-|nhibitTors un er Bedi ngungen di e Expression der
DNA- @equenz geei gnet si b)m nrmgbs AnOeGitors. 2.
Ver f ahren nach Anspruch |terh| n untassend einen Schritt, worin der

I nhi bitor eine aktive TogdepeK - fcce CGAAG | LCCEAG N BT k GRAAROJUT ch

di eser Serinprotease-Inhibitoraktivitlt erhalt. & Verfahren nach Anspruch-
1, worin di e DNA-SequenLOGa&®: SARND:t iGRORE DIMUMt GCERG/er f ahr en
nach15Anspruch 1, worin die DNA-Sequenz eine natUliche DNA-Se nz !'st. 35

5. Verfahren nach Anspr REPCE \GATSR:s TRARG  IGGEGH c GMAGY ¢ s
1 nhi bitors unfaBt. 6. Verfahren nach Anspruch 5. worin d] e Lgung vor
\:Iém Schritt durchgeffhrtcﬂhﬂr hi THEAN orm

einnimmt. 40 7. Verfahren cﬁ% %w %&£ gawach dem
‘Schr®tt durchgef Ohrt WI
'!GTG‘!’ TTCCC CGGTA AAAGC ATAA 3
25 oder (2) Sequenzen, weiche als Folge der Degeneriertheit des genetischen Codes &quivalent zu (1)
sind.
18. Rekombinanter Vekior, umfassend die DNA-Sequenz nach Anspruch 16 oder 17.
30 18. Wirtszelle, weiche mit dem rekombinanten Vektor nach Anspruch 18 transformiert ist.

20. isolierte DNA-Sequenz, weiche flir einen Serinprotease-Inhibitor, umfassend eine einzelne, unfragmen-
tierte Polypeptidkette mit der folgenden Aminoséuresequenz, kodiert:

Ser-Gly-Lys-Ser~Fhe-Lys-Ala~Gly=-Val-Cys=Pro-

Pro-Lys-Lys-Ser-Ala~-Gln-Cys-Leu~Arg-Tyxr=

© ' Lys=-Pro-Glu-Cys-Gln-Ser-Asp-Trp-Gln-Cys-Pro=-
cly-m-hn-w-ql-m-mm-ﬁr -
I1a~Lys~Cys-Leu~Asp-Fro-val-Asp~Thr-Pro-Asn-
Pro~fhr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-val-
Thy-Tyr-Gly-Gln~Cys~Leu~Met-Leu-Asn-Pro-pPro-

50 mw—em—mt-hﬁ-ﬂy—em-cp-m-m- :

Asp-Leu-Lys-Cys-Cys-Net=Gly-Met-Cys-Gly-Lys=-

Ser-cys-val-Ser-Fro-val-lys—Ala.

55

21. DNA-Sequenz nach Anspruch 20, weiche eine cDNA ist.
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eine aktive Formeinnimt. 8. Verfahren nach Anspruch 1
DNA- Sequenz auf ei nem Vekt or - get r aggpp vog 4¢5 gl cher Tei | ﬂmm Hﬂ!i"uul I!ll
Vekt oren, ausgewAhlt aus der G uppe, bestehend aus pBR32

9. Verfahren nach Anspruch 1, worin der Wrtsm kroorgani snus ausgewAhlt i st
aus der G @3 NA-Segedne hesh dinspush RO, hweloloy grsergesamisthelBNA Bt t ungen Escheri chi a,
Baci | l us und Saccharonyces. 50 10 Verfahren nach Anspruch 9, worin der

W r t smi kr 083 JiehenahingsteE\akiae pintepsord die PNA-Sequenziach Apspraciitile?! o4l Anspruch 9,
worin der Wrtsm kroorgani snus Bacillus subtilis ist. 12. Verfahren nach
Anspr uct 924 Mr%"ed&?'chw&dsm ’R@@BPMl@Wé‘%@W&WE@?“ﬂ@F BYi siae ist. 55
1& Verfahren n ch Ansg n die natUrli ﬁ’f ?;épgnz durch e g

Ver f ahr en é"f'hve ;ﬁ';‘;k 213 sc'gcﬂ s ﬂra'élme 195 URIAETANG Bifie Slasgine. unizg-
Herstel | en el'“é‘ ﬁé;me t?i%z, welche e| smuk%ar%&rp sger&ﬁln HQr%gllu
Seri npr g ease- 4 &Es %Hfa?éé@ Aﬁfn@é%r.re SUC
m ndest ens el ner P onad e ahl g ist, an eine cDNA zu
hybri di si eren, die fUr den I nhibitor kodiert, oder mt m ndestens.einer

el nsgur e-
Sonde, welche fahig 5 ' | ' >DNA- Bank
exprimertes Protease-| #ﬁi‘g*ﬁ‘;ﬁ)ro%ﬂﬁ‘zﬁh | nden; x ) erftifizieren

m ndest ggs ei nes KMons, vErSd® T hi bi t or
kodi ert und, wahl wei se; r_ WWWtor aus
dem KMon kodi ert; und e i@@ davon, mt
f uskt i onel l en El errenten 1e’C

W rt sni kr oor gani smus zud m@%ﬁm nach
Ansprucl 13, worin die WW Yelyw=Cyb=fg@sWatisahr en nach
Anspruch 4, worin die Nzad en erhal ten
wird, 75 wel ches d%ﬁ%%%%l en einer
humanen, genom schen - Bank m t
m ndest ens ei ner Nukl eigxprbaa=-Spsdlys JCye=@ly-Ly@a-genoni sche
DNA zu BYbri di sieren, ' 58'5-9 di oder mt m ndestens

ei ner Sonde, wel che fg | an. e| n-adr ch” er'Men Kan der genom schen
DNA- Bank 20 exprim ertes Pr ot ease-i nh| bi torprotein zu binden; c)

| denti i zi er en mehEls Sdagsines IFAGRe &?%NA%&.Q% ih By BBROMR HrBERan& Hdvat
die far glen | nlg{ BrSe}ﬁiBFytéiéJ-In MRt WSS, kodlert

wonn

Ri und Ry gleich oder verschieden und ausgewahlt sind aus der Gruppe, bestehend aus einem
substituierten oder unsubstituierten Aminos#urerest oder Derivaten davon; und

Rz, Rz, Rs, Rs, Rs, Rg und Rs glsich oder verschieden und ausgewdhlt sind aus der Gruppe,

35 besteshend aus Methionin, Valin, Alanin, Phenylalanin, Tyrosin, Tryptophan, Lysin, Glycin und
; Arginin,
o/ b) Klonieren der DNA-Sequenz in einen Vektor, welcher fihig ist, in einen Wirtsmikroorganismus

transferiert zu werden und darin zu replizieren, wobei ein solcher Vektor funktionelle Elemente flir
die DNA-Sequenz enthilt; -

40 ¢) Transferieren des Vektors, welcher die DNA-Sequenz und funktionellen Elemente enthilt, in sinen
Wirtsmikroorganimsus, welcher fihig ist, den Serinprotease-inhibitor zu exprimieren;
d) Kultivieren des Wirtsmikroorganismus unter Bedingungen, die fiir die Amphfmerung des Vektors
und Expression des Inhibitors geeignet sind;
e) Gewinnen des Inhibitors; und

45 f) einen Schritt, worin der Inhibitor eine aktive Tertiirstruktur einnehmen kann, wodurch er Serinpro-
tease-Inhibitoraktivitat erhilt.

26. Verfahren nach Anspruch 25, worin der Serinprotease-Inhibitor aus einer einzeinen, unfragmentierten
Polypeptidkette die folgende Aminoséuresequenz umfaBt:
50
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d) Isolieren der genom schen DNA, welche flr den Inhi bj | dam
KWon; und e) Verbinden der genom fp¢pogiys grodor von Flemmnﬂ‘iﬂiMHﬁ' m t
f_unkt i onell en El emrenten, um 25 die DNA in el ner oo WEE B s x

W rtsm kroorgani snus zu halten und zu exprimeren. 16. Synthetische

DNA- Sequenz, wel che fahig ist, die mkrobielle Synthese ein
Ser i npr ot ease- | nhi bimlyﬂ.mm-&mlﬂe'&ﬁﬂmégm'%'
Pol ypepti dkette unfaBt, zu |enken, worin der |nhibitor m ndﬁ- st ens ei ne

aktive Stells besit Y LY S5 Pesitzt und
m\nf_ﬂest%ns 40% 30 Hor nol ogi e zu ei nem aus Parotissekre | solierten,
nativen Serinprot eagya-PrenGln-Ca-~GnsEse '$9('7

Seri nprotease-inhibitor die folgende Ani nosauresegusgz Eﬁ' - 35 _
gt g R e 0oLy
i st eheta

gpmt. y S SI8rTys- -ef-Pro-Vva-Lys-, 17.

S ppngbsy hend ety ST o)
ﬁggih-\:zlngnﬁ uéﬁ (1é) Ozﬁzégﬁgﬁgﬁnangeﬁﬁﬁﬁ?mend di e DNA- Sequenz
Vekt or ngch Ansprumgﬁaggéwéfgé#%bﬂmﬁﬂ -SeqTeJlng?nten
wel che #O el nen S%g@ £-58PLBLEOFa 1 UEFSSRERY ei ne ei nzel ne,

L
unfragmen- tierte | dkette mt der fol genden Am nosauresequenz,
kodiert 35 40 L y 34f | un f -sC 4

d y-Lys- LysAm-aunCPG f OCal5P- w '
y-4y y oder ein Fragment davjér?F:vo ol %SGFrngSment mindestens eine aktive Stelle aufweist, die Serinprotea-

25 se-Inhibitorakfivitdt besitzt.

27. DNA-Sequenz, welche fahig ist, die mikrobielle Synthese einer einzelnen, unfragmentierten Polypeptid-
kette zu lenken, worin das Polypeptid die Aminosiuresequenz umfaBt:

l:-dlﬁp-lmn-uﬂty-vu-eyr-’n-
Pro-Lys~iys-Ser-Ala=Gla-Cys~Leu-R,~Tyr-iys~
Lys=Pro-dl geCys=éln=-8er-Asp-Trp=dla=Cys=iro~
% cxmmmmﬂemww
O Z1a-bLys=Cys=hLau-Asp=Pro=vale-AspeTRI=-Pro=Asne
Pro=Thr-Arg-Arg=Lys=9ro=Gly-Lys=Cys-fro-val-
p TRETYT=Gly=Gla=Cys=Rg~Ry-Ry-Asn~Pro-fre=-
' Asa~Phe~Cys=Glu~-i ‘-up-axy-ou-cn-nn-n\n-
ASP=iau=Lys=CYs=Cys=R¢-Gly=-Rg-Cyn=Gly-Lys=
Ser=Cys-val-Ser-fro-val-Lys-R,,

oder ein Fragment dieser DNA, welches ein Polypeptid mit mindestens einer aktiven Stelle, die

Serinprotease-Inhibitoraktivitit aufweist, kodiert, worin

R; und Ry gleich oder verschieden und ausgew&hlt sind aus der Gruppe, bestehend aus einem
50 substituierten oder unsubstituierten Aminos3urerest oder Derivaten davon; und

Rz, Rs, Rs, Rs, Rs, Re und Re gleich oder verschieden und ausgewéhlt sind aus der Gruppe,

bestehend aus Methionin, Valin, Alanin, Phenylalanin, Tyrosin, Tryptophan, Lysin, Glycin und Arginin.

28. DNA-Sequenz nach Anspruch 27, worin der Serinprotease-Inhibitor die folgende Aminos#uresequenz
65 umfaBt:
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60 AunPhnOs Gk6t AS' GL- 3J&y 3. YAE

ASp- 1 *U- LYS- OyMe- ti ngl yNY~t i nCY5413ep(p 205 43618 - SoxPro v#'m "Mlﬂﬁmgﬂ
DNA- Sequenz nach Anspruch 20, wel che eine cDNA ist.

111 i lidiorrrrr *CcooL M S |, 22 DNASequenznachAnspruch20
wel che ei ne genom sche DNA ist. 23. Rekonbi nanter Vektor, unfassend die

DNA- Sequenz nach Ansprwg.%g %gﬁ.. 2413WIM »erohe mt dem
C

r ekonmbi nant en Vekt or nac h 23 trans ormert Ist. 25. Verfahren zur

Synt hese ei nes rekonbi PSP; S .LW& ne
ei hzel ne,® unfrag- nent E&B ?'?bept | d e ei n sol ches Verfahren

unfaBt: a) Herstellen ggrgh@ qucp%
W rt sm kroor gani snus zu¥n rst ef' ung ei nes Pol ypeptids, unfassend

di e Am nosaur esequenz el vRel VS~ ~Pro=-Asp-ir=-Cys-Gly=- t
I wshu4 Simd. AsrLa43‘-=£9 5 z%’lenzen oder eines Fragnents der DNA,

wel ches O el n Pol ypopadrgpiops Lo as R~ Pl we P s pmSPro-Asn=Si ! | ¢,
die Serinprotease-Inhibitoraktivitlt aufweist, kodiert; worin R und R7

gl ei ch oder verschied M}dmyw&end aus
ei nem substitui erten oder unsubstitul erten Am nosaur erest oder Derivaten
davon; ung R2, Rs, R4 miserfi-cli-clr~-dys-disti-dat>dau-isnRro-roend
ausgew hl t si nd aus der G uppe, 35 best ehend aus Met hi onin, Val | n
Al'ani n, Phenyl al ani n, Asti<PhewCys-GlurMetrAspra WWM‘I’N n,

Kl oh.peren der DNA- Sequenz in einen Vektor, welcher fghig ist, in ei nen

W rtsmi kroor gani snus W"M‘Q'WW IN®™ en, wobei
ei n sol ct?er Vektor funktionelle Elenente fOr di e DNA-Sequenz enthlit; 40 °
C) Transferieren des Yug~Cys=-Val-Ser~ProeVBlaiyesdda: und funktionel | en
Elemente enthlit, in einen Wrtsm kroorganl msus, wel cher fahig ist, den

Seri nprot ease- | nh| b| tor ZU e m er.en; Kul tjvieren aI?‘Y‘
W rtsmi kroorg ﬁ%’% ts%g% %ﬁ 37 "E! qmept pindstensy g5 ; F4ve; Pl nRpsitr swelche
Vekt or s ennp ease- jtora e

29. Rekombinanter Vektor, umfassend die DNA-Sequenz nach Anspruch 27 oder 28.

' 30. Wirtszelle, welche mit dem rekombinanten Vektor nach Anspruch 29 transformiert ist.
30
Patentanspriiche fiir folgenden Vertragsstaat : AT
1. Verfahren zur Herstellung eines rekombinanten Serinprotease-inhibitors, umfassend eine einzelne,
unfragmentierte Polypeptidkette, wobei der Inhibitor mindestens eine aktive Stelle besitzt, die Serinpro-
85 tease-Inhibitoraktivitét und mindestens 40% Homologie zu einem aus Parotissekreten isolierten, nativen

o Serinprotease-Inhibitor aufweist und wobei der native Serinprotease-Inhibitor die folgende Aminosdure-
./ sequenz besitzt:
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und Expression des |Inhibitors geeignet sind; e)

und 45 f) elnen Schritt, \Aolgprogb;rqbrﬂm bi tor e| ne I
Tertifrstruktur ei nnehnmen kann wodur ch er Seri npro- “““IIHII““I“““””I I
tease-I nhibitoraktivitat erhalt. 26. Verfahren nach Anspr “uch 2'5 vvor| n der
Seri nprot ease-1nhi bitor aus einer einzelnen, unfragnentierten

Pol ypepti dkette die !&l @?igygmsm @88 um-@ym-qusm- EP 0 205
475 Bl oder ein Fra nt™ davon be das Fragnment m ndestens eine aktive

Stell e aufweist, §“ sc?m ya® besitzt.
27~ DN&- Sequenz, ?Eﬁ‘w | st, die mkrobielle Synthese einer
$P+ASpIrrpGlnrCyseiro=

ei nzel nen, unf ragmeg.% .pg;ﬂ.s das

Pol ypeptid die Amn uresequenz um‘ aBt: 30 3rb 40

S7 - -3- - . 45 ode Lg,?ga F@LYypeptid nit
m ndest1ens ei ner vé tell e, die Serinprotease-Inhibitoraktivitat

auf wei dt , kodi ert Bj- disii=-Aap b Pla <l ~ASp-TRE-PES~ASB™ausgew hi t
Si ndbaus der Gruppe estehend aus ei nem 50 substitui erten oder
unsubstituierten _Whmmwm T3, RN, Rs,
Rs, Rs und Rs gleich oder verschieden und ausgew hit sind aus der G uppe,
best ehgad aus et hi 1p-GlheCysmidtrdtat-LaurAm-BraePFe=Tr ypt ophan,

Lysin, dycin und Arginin. 28 DNA-Sequenz nach Anspruch 27, worin der
Seri npr ot ease- | nhi WWWA@M%‘WUM aft: 54
[eM 15 oder eines Fragnents davon, wobei das Fragnent mngy.stens ei ne
aktive St el | e besi tﬁp-nd;ehp-cys-cys-ﬂlt-ﬁly-m%l

Ser-cys-val-Ser-fro-vVal-Lys-Ala,
worin das Verfahren die folgenden Schritte umfaBt:
25 a) Kuitivieren eines Wirtsmikroorganismus, der mit einer DNA-Sequenz transformiert ist, welche
fihig ist, die Herstellung des Serinprotease-Inhibitors unter Bedingungen, die fir die Expression der
DNA-Sequenz geeignet sind, zu lenken, und;

- b) Gewinnen des Inhibitors.

s0 2. Verfahren nach Anspruch 1, weiterhin umfassend einen Schritt, worin der Inhibitor eine aktive Tertidr-
struktur einnehmen kann, wodurch dieser Serinprotease-Inhibitoraktivitét erhit.

3. Verfahren nach Anspruch 1, worin die DNA-Sequenz eine synthetische DNA-Sequenz ist.
3s 4. Verfahren nach Anspruch 1, worin die DNA-Sequenz eine natlirliche DNA-Sequenz ist.
-/ 5. Verfahren nach Anspruch 1, welches weiterhin die Reinigung des Inhibitors umfagt.

6. Verfahren nach Anspruch 5, worin die Reinigung vor dem Schritt durchgefdhrt wird, worin der Inhibitor
40 eine aktive Form einnimmt.

7. Verfahren nach Anspruch 5, worin die Reinigung nach dem Schritt durchgefiihrt wird, worin der Inhibitor
eine aktive Form einnimmt.

45 8. Verfahren nach Anspruch 1, worin die DNA-Sequenz auf einem Vektor getragen wird, welcher Teile der
Vektoren, ausgew#hit aus der Gruppe, bestehend aus pBR322 und plQ, umfaBt.

9. Verfahren nach Anspruch 1, worin der Wirtsmikroorganismus ausgewhlt ist aus der Gruppe, bestehend
aus Mikroorganismen der Gattungen Escherichia, Bacillus und Saccharomyces.

50 .
10. Verfahren nach Anspruch 9, worin der Wirtsmikroorganismus Escherichia coli ist.

11. Verfahren nach Anspruch 9, worin der Wirtsmikroorganismus Bacillus subtilis ist.

55 12. Verfahren nach Anspruch 9, worin der Wirtsmikroorganismus Saccharomyceé cerevisiae ist.

13. Verfahren nach Anspruch 4, worin die natlrliche DNA-Sequenz durch ein Verfahren erhalton wird,
welches die folgenden Schritte umfast:
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25 Seri nprotease-| nhi bitoraktivitat aufweist. 29. Re

Vektor, unfassend di e DNA- Sequenz nzﬁ.l*b#g SA¥sgEah 27 .oder 2 §ﬂm“‘immmm>mm

wel che mt dem rekonbi nanten Vektor nach Anspruch 29 transt«Or @i ert # sts

Pat ent anspr Uche fUr fol genden Vertragsstaat: AT 1. Verfahren zur

Her st el | ung el nesHérathilanisinea hingnerSeDNAIREnk tags Zalleh,ndié Iiihigosiml, denThatsee Salingrbtagse-

ei nzel ne, unfr aphibiter zeexpemiBeh;y pept | dkett e, wobel der [ nhibitor m ndestens

ei ne aktive Steb)] Rurthessherzder ciNAeBabis mitrmindester@@iner Nukieinsiiies-$ontie. wiicher falig isty an eite
und m ndest ens 4RNA Hoblidiaren, dia fsderinhibites kadiertordersroie findestans piges| Soede; weiche fahig

na “ven Seri npr ish eagie dyretheingntkion dar ADNABank exprimigres Erotegeerinhikitprpiptein zu binden;

Seri npr ot ease- | ﬁh'idﬂ]"f'?éﬁ'e“d'i"@dqs@ﬂﬁé'ﬂ?fe”m Hﬂ%ﬁ?‘@ﬁ CW enthdlt, die fr dep inhibjtey kodiert

besitzt: 40 45 5t g 205 475 Bl a) Kul tivieren

ei nes Wrtsni kr8)ol ‘é{ﬂ BNA é"’rfu’rﬂe'ﬂ Infbisos gg@g& ormiert ist,.

wel che f<hig i sP N i ios e v, UL Sy SRS o P

Bedi ngunéen di 8 rgm r senéugl L’)Klﬂpgg' enz geel gnet sind, zu

| enken, undj t;{)eﬁm &eﬂ's%@chw"p%%@" h&rga Pfryﬁs% nach Anspruch 1,

wei t er hin urmfassen el nen TItt |tor “ei ne aktive
Terti~r- st jgikioHinrdn! FH0% ARERUCK A Rorin\Bie WatBflcHd] $1428aquenz durch ein Verfahren erhalten wird,
Ser i npr ot £as e-elkhdskiid 1BIgeHeéd Sdnlibtuntdei~1 t . 3. Verfahren nach Anspruch 1, worin
di e DNA- Sequenz afididtolisy sl Rliraned) GerlohVidchan ONRBanK; St . 38 4. Verfahren nach
Anspruch 1, wor BNDGHcISudBIN-d&e gentmischen IMNAFERRK it mildbsiohd il ONURBsEUFRLSonde, -welcho
Ver¥-hr en nach Aingpistich dine yalomize® DA tzar Kybiidisibren, K@i fir glamdnhibiter kdalart) bded resit
unfal ~t. 6. Ver iindestans piehSohds, prelobé fEhig ieto aumain dush Rinem iKipa rigr yamomisehom DBARank t
dur chgef 2hrt wi pxbrimiades Riotehse-Inhibitorfoteimeu bi@ien;  ei ne aktive Formeinnimt. 7.
Ver f ahr en nach AridentifizisrenSnindagterisreings KlorReveichgusiap generisalie BNA Suthilt die fir den Inhibitor
dur chgef ~hrt wi kegiertwag wehiweise: | nhi bi t or el ne aktive Form einnimt. 4s 8.
Ver f ahren nach M%%?’G%PP’ gonopisehen Dafﬁewmf%é aiptorfiodiens jaus0am Klencpnst get r agen

wird, weicher ?)qu"%“dﬁ% Fer\gepqmischen DNA, o megien danop. i {ypkeneliggFlgmantiep,pm
aus pBR3252 und Blpa urh?llé?gl Wirtsmikroorganismus’ zu halten und zu exprimieren.

16. Verfahren zur Herstellung einer synthetischen DNA-Sequenz, welche fihig ist, die mikrobielle Synthese
eines Serinprotease-Inhibitors, welcher eine einzelne, unfragmentierte Polypeptidkette umfaBt, zu len-
ken, worin der Inhibitor mindesiens eine aktive Sielle besitzt, welche Serinprotease-Inhibitoraktivitéit

30 besitzt und mindestens 40% Homologie zu einem aus Parotissekreten isolierien, nativen Serinprotease-
Inhibitor aufweist, und wobei der native Serinprotease-Inhibitor die folgende Aminosiuresequenz
besitzt:
- Ser-Gly=-iys-Ser-Fhe-iys-Ala=Gly-Val=Cys=-Pro-
\/
m-ny--ny-su-m-eu-cyu-wm-
© :,y.-m-czu-cys-cn-mz-wm

Gly~Lys=-Lys=-Arg-Cys-Cys-Pro-Asp-Ihr-Cys-dly-
T1e-Lys~Cys-Leu-ASp-Pro=val-Asp-thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys~Pro-Gly-Lys=-Cys-Pro=val-
Thr-Tyr=-Gly-Glu-Cys-isu-Net-leu-Asn-Pro-Pro-
50 Asn-Fhe~Cys-Glu-Met-Asp-Gly-Gln-Cys~Lys—Arg-
Asp-Leu=Lys=Cys-Cys-Het-Gly-Hst-Cys-Gly-lys~
Ser-Cys=-val-Ser-Pro~val-lys-ila,

65

umfassend das Herstellen der synthet:schen DNA-Sequenz durch Polynukleotid-Synthese in einer an
sich bekannten Weise.
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9. Verfahren nach Anspruch 1, worin der Wrtsm kroor gammtmguem Hﬂl\n‘umllt
i st aus der G uppe, best ehend aus &b loropsagsgi smen der

Escherichia, Bacillus und Saccharonyces. 80 10. Verfahren nach nspruch 9,
worin der Wrtsm kroorgani snrus Escherichia Coil ist. 11. Verfahren nach
Anspruch 97. Vefahmn desh Apprach rfibkwaio dipgaPNAsPagesenBacsgbwiht ist elst der IGeupps thest@@nd d@.
Ver f ahren natlh Anspruch 9, wormm der Wrtsm kroorgani smus Saccharonyces
cereVisiae ist. 13. Verfahren nach Anspruch 4, worin die natUrliche

- Sequenz durch ein Verfahren erhalten n
Schritté unfaet: 3% MH% %er% %A—Bank
aus Zellen, die f hig sind | tofibenckes
exprimeren; b) Durchsucherpgac M w % %e;]er
Nukl ei nsl ur e- Sonde, wel che ﬁ“@ , die
f O den, | nhibitor kodiert, W i des ens e| ner Son e, we che fahig 5

i st, anein durch einen Ki GCCes
Pr ot ease- | nhi bi torprotein zu DI nden; ent | f| ZI eren m ndest ens eines

ons. el cher i e CDNA el . o Uk | AT 0/cdzut SIATECS,

wahl wei se; d) Isolieren der cDNA, die far den Inhibitor aus dem Kl on

kodi ertis und e) Verbi nden W&A&tﬂ CEAAG ' WNGAC cITEETO N GRAAAA
funktionellen El enenten, umdie cDNA in 10 el nem Wrtsm kroor gani snus
zu halten und zu exprim er CCGGE!. TARMIZhGESSSAcIFTAM ) CTATER:, GREAG di o
ZelY-en humane Parotiszellen sind. 15. Verfahren nach Anspruch 4 rin die
nat Ur | i che DNA- Sequenz dur @6TETh GATGEr @%@3 | ches

di e fol¥enden Schritte unfaBt: a) Herstellen ei g chen

DNA- Bank; b) Durchsuchen d@AME, ﬁ@&? W% ‘éwner

Nukl ei nsaur e- Sonde, wel che f g ?Hnm

hybri di sieren, die far den“ﬂm ?E#% % %Qs ens ei ner
Sonde, welche fihig ist, a | o s ghen DNA- Bank
20 * expriniertes Pr ot 2 n | f'or%?g?g Euz‘ﬁuﬁg

| denti fizieren mndestens eines Kwons, welcher eine _genom sche DNA ent h~l t,
DA, vl che £ eeomtL Ve of¥olHet Blendiyioh e funeEfR hoks BERARN s 167
genbrri sghen DNA, oder von Fragnenten davon, mt funktionel | en El enenten, um

18. Verfahren zur Herstellung eines rekombinanten Vektors, welcher die durch das Verfahren nach
Anspruch 18 oder 17 erhaitene DNA-Sequenz umfaBt, umfassend das Einsetzen der DNA-Sequenz in
einen geeigneten Vektor.

s 19, Veﬁahren zur Herstellung einer Wirtszelle, welche mit dem-durch das Verfahren nach Anspruch 18
. erhaltenen rekombinanten Vektor transformiert ist, umfassend das Transformieren einer Wirtszelle mit
o dem Vektor.

20. Verfahren zur Herstellung einer natlirlichen DNA-Sequenz, welche fiir einen Serinprotease-Inhibitor,

40 umfassend eine einzelne, unfragmentlerte Polypeptldkette mit der folgenden Aminosiuresequenz,
kodiert:

45

80

85
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25 ~ die DNA in einem Wrtsm kroorgani smus zu hal ten un

exprimeren. 16. Verfahren zur Hersgpll2ggazsBier synthetis Hﬂﬂ H’g I”,I
wel che fahig ist, die mkrobielle Synthese eines Seri npr ot ease-<
wei cher eine einzelne, unfragmentierte .Polypeptidkette unf aft zu | en-

ken, worin der Inhibitor m ndestens eine aktive Stell esit wel che
Ser i npr ot ease- | nhi bi t SaxkGlyriys-Ser-Fhentysrila nﬁ%ﬂ?ﬁ!ﬁ H‘ o

Honol ogi e zu el nem aus Paroti ssekreten_isoli erten | ve Se Lnpr ot ease-
| nhi bi tor aufweist, uRzombysriversearrila-&lp di e

fc}l~gende5Am' nosgureseguenz be5| tzt _8

[ 45 50 1“'&"“"'“?791‘%#"

hh 55 unfassend das I—g e de %@ W.d!

\F;ol %/nﬁkl eot i thynt he B%kg I'Se Yr-h '
er f ahr ep, nach Anspr CrdsabbleRborel e Seuoprb-hRnls do1
G uppe, Best ehend augfﬂlﬂlgyk%w nmm TAM

GCTT Am= TSS mﬁ?‘ m’ - TO=

A= 10 ca ccs Gm I\/ac L

ana Aca
csO GCC5 MaTCcQA CC%% <Ken-ProePFenmC ccCC=
G" 20 GAT GMECG Ga AT | AA CTOTA TO ATT Sc A 25
TOIT TTCC CGcTA AAW%W-K&-' WAHUI ge der

ASP+a1Y-GLR
Degeneriertheit des genetischen Codes Rquivalent zu (1) sind. 30 18
Ver{ahren zur Her st elpgpugeti=lys=-Cyssyardat-Gly-Met~CYSn@lyri¥®T c durch
das Verfahren nach
20 Ser-Cys-vVal-ser-Pro-Val-iys—-Ala.

umfassend die Schritte
a) Herstellen siner humanen cDNA-Bank aus Zellen, die fihig sind, den nativen Serinprotease-
25 Inhibitor zu exprimieren;
b) Durchsuchen der cDNA-Bank mit mindestens einer Nukleinsiure-Sonde, welche f&hig ist, an eine
cDNA zu hybridisieren, die flir den Inhibitor kodiert, oder mit mindestens einer Sonde, welche fahig
ist, an ein durch einen Klon der cDNA-Bank exprimiertes Protease-Inhibitorprotein zu binden;
c) Identifizieren mindestens eines Kions, welcher eine cDNA enthilt, die flir den Inhibitor kodiert
30 und,
d) Isolieren der cDNA, die flir den Inhibitor aus dem Klon kodiert;
oder
a) Herstellen siner humanen. genomischen DNA-Bank;
b) Durchsuchen der genomischen DNA-Bank mit mindestens einer Nukleins&ure-Sonde, weiche
35 fihig ist, an eine genomische DNA zu hybridisieren, die fiir den Inhibitor kodiert, oder mit
: mindestens einer Sonde, welche fihig ist, an ein durch einen Klon der genomischen DNA-Bank
A exprimiertes Protease-Inhibitorprotein zu binden;
¢) Identifizieren mindestens eines Klons, welcher eine genomlsche DNA enthilt, die flir den Inhibitor
kodiert und
40 d) Isolieren der genomischen DNA, welche flir den Inhibitor kodiert, aus dem Klon.

21. Verfahren nach Anspruch 20, worin die DNA-Sequenz eine cDNA ist.
22, Verfahren nach Anspruch 20, worin die DNA-Sequenz eine genomische DNA ist.

23. Verfahren zur Hefstellung eines rekombinanten Vektors, welcher die durch das Verfahren nach
Anspruch 20, 21 oder 22 erhaltene DNA-Sequenz umfaBt, umfassend das Einsetzen der DNA-
Sequenzen in einen geeigneten Vektor.

50 24. Verfahren zur Herstellung siner Wirtszelle, welche mit mit dem durch das Verfahren nach Anspruch 23
erhaltenen rekombinanten Vektor transformiert ist, umfassend das Transformieren einer Wirtszelle mit
dem Vektor.

25. Verfahren zur Synthese eines rekombinanten Serinprotease-Inhibitors, umfassend eine einzeine, unfrag-
&5 mentierte Polypeptidketie, wobei ein solches Verfahren umfaBt:
a) Herstellen einer DNA-Sequenz, welche fihig ist, einen Wirtsmikroorganismus zur Herstellung
eines Polypeptids, umfassend die Aminos3uresequenz:
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Anspruch 16 oder 17 erhal tene DNA- Sequenz unfait, unfass m '
der DNA- Sequenz in ei nen geei gnet &ap /265 475.B135 19. Verfz ,"mm""" (;!‘ ml
Herstellung einer Wrtszelle, welche mt dem durch das Verfahren ma
Anspruch 18 erhal tenen rekonbi nanten Vektor transformert ist, unfassend

das Transform eren einer Wrtszelle mt K> dem Vekt or. 20.

Ver fahren zur Her st el IWW&N Ip¥FalsCyswppeac f|r einen
Seri npr ot ease- | nhi bi t oy A‘ar. Hg ﬁé &Q; @ﬁ élpig % Hpuagmant ierte
PUpeptldkette m t der'?. enggn 45 50 55 58
EP0 205 475 Bl AR=Cye=PrORI (111! 1 DI

[err] unfassend die S(dzr mnk aus
Zellen, die fahig sin eﬂ nhi bitor zu
expri rrieren b) Durchga‘@ﬁg'g' %ﬁﬁ%

Nuk! ei pgaur e- Sonde, WWMMHW die

f O den | nhibitor kodenserysdsy SAdspapfge el che fihig
ist, an ein durch ei |

Pr ot ease- | nhi bi t orpr OW%%W& . ens eines

Kl ons, wel cher eine P‘?Ym ~GLP=R Oy E=@Ly=Hati=er t 30

und, d)vs | solieren deg%&u&&.@dﬂﬁbl tor aus dem Kl on kodiert;
oder a) Herstellen einer humanen, genom schef’ DNA- Bank; b) Durchsuchen der
genoni schen DNA- Bank nit mi ndest ens ei ner Nukl ei nsaur e- Sonde, wel che 35
fahrg i st, anZle!-Q'?lsB"% beinesdirgmeninder PNAy wel¢hgs Eif ein Bﬁypediltbm't @mdwns bindriaktiveror
kodi ert, oder Stelle: dig ﬂ’ﬂ@@!%??s'“’lﬂ?‘tﬂ'é'ﬁ'v'%ﬂﬂ@'ﬂ\K@#‘Q!h&m'f"ahl an ein durch
einen R on deP' ynshBioloich @der yepachinden unsl aHepawablt sinds aysy sy e-lh?ﬁ?'l?ﬂ# @¥sprivATe| n
zu binden; c) $YyegByieriep ‘iﬂ'é?sgf?“ ee/Amings %?ﬁﬁ@‘ée' Reriypten dayen: pethr e ne

genoni sche Dl\lg2 et R% Rﬂ@ '°T‘ ’b‘faggaﬂ don 4 AysapyEit gigd aus der Gryppe,

| sol i eren der Ag%m% %u(?he N WP ¢ SPRBRSy &¥in. Glyen yed,

Kl on. 25 b) Klonieren der DNA-Sequenz in einen Vektor, welcher fihig ist, in einen Wirtsmikroorganismus
transferiert zu werden und darin zu replizieren, wobei ein solcher Vektor funktionelle Elemente fiir
die DNA-Sequenz enthilt;

c) Transferieren des Vektors, welcher die DNA-Sequenz und funktionellen Elemente enthilt, in einen
Wirtsmikroorganimsus, welcher féhig ist, den Serinprotease-Inhibitor zu exprimieren;

80 d) Kultivieren des Wirtsmikroorganismus unter Bedingungen, die flir die Amplifizierung des Vektors
und Expression des Inhibitors geeignet sind;
e) Gewinnen des Inhibitors; und
f) einen Schritt, worin der Inhibitor eine aktive Tertidirstruktur einnehmen kann, wodurch er Serinpro-
tease-Inhibitoraktivitit erhélt.

35
L 26. Verfahren nach Anspruch 25, worin der Serinprotease-Inhibitor aus einer einzelnen, unfragmentierten
N/ Polypeptidkette die folgende Aminos3uresequenz umfasBt:

40

45

50

&5
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21. Verfahren nach Anspruch 20, worin di e DNA- Sequenz m
Verfahren nach Anspruch 20, worin dgp o@y8478®enz ei ne *'st .
45 23. Verfahren zur Herstellung eines rekonbi nanten Vektofs wel cher die
durch das Verfahren nach Anspruch 20, 21 oder 22 erhaltene DNA- Sequenz
unfafft, unfassend das Ei nsetzen der DNA- Sequenzen I n ei nen geei gneten

Vektor. 50 24. Verfahren zur- m't m t
dem durch das Verfahr %%q' ha enen rekonbl nant en Vekt or

transformert ist, unfass taRANe=reFsitiymeri t dem
Vektor. 25. Verfahren%’%%s%%&ygrégﬁl nant en

Seri npr ot ease- | nhi bitgrs §W¢3? W

mentierte Pol ypeptldk e% ern solches Verfahren unfaft: a

)
Herstel | en einer éggg \y? gam snus
zur Herstel | ung ei nes %‘Si t unf assend di e Am nosaur esequenz:

EP 0 205"475 B1 tiau-AsplbrbVal-Ap-TRr-Pro=-ASn= S : [err]
zu Lenken, oder ei nes:a'ragxe' ; der DNA, wel ches ftr ein Polypeptid mt

m ndest ens ei ner akUWhpme@ﬂ.WWtat
aufwei st, kodiert; worin Ri und R7 gleich oder verschi eden und
ausgewahiy sind aus Wzybmmsemmm&mm oder
unsubstitui erten Am nosaurerest oder Derivaten davon; und_R2, R4, Rs,
R6, RN und Rs gl eich mammmunuﬁuMﬁémmu%WGuppe
bestehend aus Met hi oni n, Valin, Al anin, Phenylal anin, TyrqQsin pt ophan,
Lysin, dycin und Ar wm&&ys-cys-gfsmsﬁrﬁ M’cﬁﬂ& J/| n einen
Vektor wel| cher fahig ist, in einen Wrtsm kroorgapi smus transferlert zZu
werden und darin zu reeereysréal-gsscPreralsi¥azAlde i or funktionel | e

El emente far di e DNA- Sequenz ent halt c) Transferieren des Vektors, welcher
di e DNA- Sequenz und funktlonel | en enente .e g
W rt sni kr oor g@9P AL kt:\?% ?,%%;F ‘”P'%?h?aé F’igfnemd'@?#gg%'}s itiTe V%%*sege Yhrsish die Sienprptea

expri m efen; 3‘6"“h'b't°’a tivieren des Wrtsn kroorgani smus unter

Bedi ngungen & g Blak MRkd PRy 10 it Sbiié BYnES e
I nhi bitors ée' &#:ﬁﬁéﬁed‘n‘%i@ g %Er{ibf oﬁr&%& PdIUngtld :jle Amn?o}sgureseq?x::;

umfaBt
80

31.317.:."4.:-;»-&?--1\1&-617-%1-‘7"'”'
Proelys~Lys=Ser-Ala=Glo=Cys-Lau=i,~Tyr-iys=

% Lys=Pro=Glu=Cys=Gla-Ser-Asp=Prp=dla=Cys=Pro~
GLy=Lys=bys=Arg=Cys-Cys-fro=Asp=Thr-Cys=dly-
I1awlys=CyS=bau-Asp=Pro=val=-Asp-TRr-Pro=isa>
Pro~TRr-Arg=ArgeLys-Pro=Gly-lys-Cys-dre-val-

- TRE-TYyr=31y=0la-CYs=Rg-R,-Re-Asn-Pro=pro-

Asu=Phe=Cys~Glu-R ruﬂly-dh—@:-ﬁnq\ﬂ'
Aspeiau=iLys=Cys=Cys=Rg~Gly=Rg-Cys=Gly-Lys=

45 Ser=Cys=val-§er-Pro=val-Lys-&.,

oder eines Fragments der DNA, welches flir ein Polypeptid mit mindestens einere aktiven Stelle, die
Serinprotease-Inhibitoraktivitét aufweist, kodiert;

50 worin
R: und R; gleich oder verschieden und ausgew&hlt sind aus der Gruppe, bestehend aus einem

substituierten oder unsubstituierten Aminos#urerest oder Derivaten davon; und
Rz, Rs, Rs, Rs, Rs, Re und Rs gleich oder verschieden und ausgewdhit sind aus der Grupps,
bestehend aus Methionin, Valin, Alanin, Phenylalanin, Tyrosin, Tryptophan, Lysin, Glycin und Arginin,
55 umfassend das Herstellen der DNA-Sequenz in einer an sich bekannten Waeise.

28. Verfahren nach Anspruch 27, worin der Sermprotease-lnhlbltor die folgende Aminos&uresequenz
umfaBt: i

o
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f) einen Schritt, worin der Inhibitor eine aktive TertiTrstruktur einnehnmen

o o ch er, Sernero; cease- | epdagsansion v ot o D RGN

ei nzel nen, unfragnentierten Pol ypeptidkette die fol gende Ami hosaur esequenz
unfal ~t: 40 45 50 56 60 EP O 205 475 Bl 1L SI 10 15 20 oder

emm Fragnent davon, Wﬂ?s‘smﬂ%m “Gry<vakb-Cys+drest cl | e
aufweist, die Serinprotea- 25" °~ se-inhibitoraktivitlt besitzt. 27.

Ve fahren zur Herstew %WWﬂdi €

obi &l 1 e Synt hese” €l nef ei ggel nen unfragnenti erten ol ypept | dkette zu
Ienken worin dls Poi Sppbedclihe S ¥ feOyrel =g G -yLy*=t wA
gnt Scy-x AM 40 odor €l nes Fragnents davon , vvbel das Fr nt m ndIy

mmiestens eine ai VW =AY CY SOy S PI-ASp-2Rr=Cys=Gly~
., 9. 1.gger nhibitoraktlv gnb??zt uws. klert @27. Vefarn zr7 Herstelln

ei ershen DN-euenz, apyigd oLyl =ASp Fro-Vil-AspIRe=-NrosAsm= ci nern
besehed as et hi oni n, Vall, ai nPeyai nmuTyr osi-n, Trpthan, Lyin, @yin n
rgn 28 einel ef uf agwwwmw- Pei-poes-n
i I ol ypepticde Am nosal uresequenz unfa~t: 40 45 S;
asru _a#Ol41lm pai m =CySetiau-MethlatsAsnProrPro+ i dsAten
| eeat ve |l e i Seipotaelniioakiiytafestodirt
i Asn=Plie=Cys=Glu-¥Met=AsSp=Gly-Gln-Cys~Lys—Arg—
N
Asp-ieu~-lys-Cys-Cys-Met-Gly-Met~Cys-~Gly~Lys=
20
Ser-Cys-val-sexr-fro-val-iys-Ala,
oder eines Fragments davon, wobei das Fragment mindestens -eine aktive Stelle besitzt, welche
25 Serinprotease-Inhibitoraktivitit aufw_eist.

29, Verfahren zur Herstellung eins rekombinanten Vektors, welcher die durch das Verfahren nach Anspruch
27 oder 28 erhaltene DNA-Sequenz umfaBt, umfassen das Einsetzen der DNA-Sequenz in einen
geeigneten Vektor.
80
30. Verfahren zur Herstellung einer Wirtszelle, welche mit dem durch das Verfahren nach Anspruch 29
erhaltenen rekombinanten Vektor transformiert ist, umfassend das Transformieren einer Wirtszelle mit
dem Vektor,

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

1. Procédé pour la production d'un inhibiteur recombinant de sérine protéase, comprenant une seule

chaine polypeptidique non fragmentée, ledit inhibiteur comportant au moins un site actif possédant une

40 activité d'inhibiteur de sérine protéase, et une homologie d'au moins 40 % avec un inhibiteur natif de

sérine protéase isolé A partir de sécrétions parotidiennes, ledit inhibiteur natif de sérine protéase
comportant la séquence d'aminoacides suivante:
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55 e uaseinds drgens Hesel nder DNA -Swec']uhen'z f in eolypertan mth

bei ndetens Wi se.eatvnStle i 28 gploosapdpsrc 7 “H“w ”ml?“ II
ondr Seri nprotease-Inhibitortiit ~ dieest fogeoediert;esql 2 .
-~ EP 0 2

R lechoerveshi de wudaugeaitsidau dr rpp, eteen usele 5 475
Bl 3 trrakrer a1t C L MS * 10 20 oder
ei nes Fragnents davorSexre@ly-=bys- LysnALarGly-FaisCYBrPFP i cl | ¢

besitzt, wel che 25 Serinprotease-| phibjtoraktivitat ayfweist. 29.

Ver f ahren zur Her st el PeagLysthys Tﬁiﬂ'%!t' Tiﬁ%%'e' durch das
Verfahref nach Anspruch 27 oder 28 erhaltene - u a nf assen
das Ei nsetzen der DNALRQWLH‘%#@" ’ﬁ%&ﬁ%‘?&a}\}erfahren
zur Herstellung einer Wrtsze]le,, wel bl W en nach
Anspruch 29 erhal ten@?ﬁ&ﬂﬁ#ﬁm&iﬁxtsgﬁ% i ert Pst, ?rjrxfassend
das Trangform eren einer Wrt lJe nt dem VektQ &w!ﬁp ons-
Revendi cg’tions pour IQ‘%ﬁ-thg%uﬁégnw , LI, DE, FR
GB, IT, LU N, SE 1._Pro 61‘!99%%#?1 ,nys - ncpﬁmm 1=

reconbi nant de so6ri ne’ﬁbﬁ%s , 7 CO reﬂ‘an u#gﬂgem cha~ne pol ypeptidi que
non fragnentee, |edi twwﬂnm.@m-ww
possedanis une 40 i e I nhi biteur de serine protease, et une

horol ogi e d'au moi ns £l 1N EE S REp-GlYy=Glae-Cyd-Lys-Axgease isole

A partir de secretions parotidiennes, ledit inhibiteur natif de sdrine

pr otefase conportant Imﬂw&ﬂw«e@wwmm@z EP 0
i

205 475 Bi (P e i 1y 111111
20 ser-Cys-val-Ser-Pro-val-Lys-Ala,

ledit procédé comprenant les étapes suivantes:
a) culture d'un micro-organisme hdte transformé par une séquence d'ADN capable d'induire la
25 production de Il'inhibiteur de sérine protéase dans des conditions appropriées & I'expression de la
séquence d'ADN, et
b) récolte de I'inhibiteur.

2. Procédé selon la revendication 1, comprenant en outre I'étape consistant & permettre & I'inhibiteur
30 d'adopter une structure tertiaire active grice & laquelle il posséde une activité d'inhibiteur de sérine
protéase.

3. Procédé selon la revendication 1, dans lequel ladite séquence d'ADN est une séquence d'ADN
synthétique.

36 .

4. Procédé selon la revendication 1, dans lequel ladite séquence d'ADN est une séquence d'ADN naturel.

5. Procédé selon la revendication 1, qui comprend en outre la purification de l'inhibiteur.

40 6. Procédé selon la revendication 5, dans lequel ladité purification est effectuée avant I'étape consistant &
permetire audit inhibiteur d*adopter une forme active.

7. Procédé selon la revendication 5, dans lequsl la purification est effectuée aprés I'étape consistant &
permettre audit inhibiteur d'adopter une forme active.

8. Procédé selon la revendication 1, dans lequel la séquence d'ADN est portée sur un vecteur compre-
nant des parties des vecteurs choisis parmi pBR322 et plQ.

9. Procédé selon la revendication 1, dans lequel le micro-organisme hdte est choisi parmi des micro-
50 organismes appartenant aux genres Escherichia, Bacillus et Saccharomyces.

10. Procédé selon la revendication 9, dans lequel le micro-organisme hbte est Escherichia coli.
11. Procédé selon la revendication 9, dans lequel le micro-organisme hbte est Bacillus subtilis.
56 '

12. Procédé selon la revendication 9, dans lequel le micro-organisme héte est Saccharomyces. cerevi-
siae.
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Procede sel on

ISON
sequence o ADK R ol s;g et 1 Bobr AR
en outre |8 piiiearh @no.'qle B R b%ulsr e g e o
revendl,ocat | ONg) 5naus 5 rAsRU rﬁeﬁts%rob F&%t &é%@lé?&hts%ricﬁdﬁﬁé&eﬁ‘ouﬁ\‘rﬁﬂfemr ot
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7. Procede selon la revendication 5, dans | equel la purification est

ef f ect uGe14aprocéds!selbn R PEveiitationS Badahs 18queRss Rilids@o ded delluiddPakdtidistivés rimamept er
une forme active. 45 8. Proc6de selon |la revendication 1, dans |equel |a
sequenoe 1. RiobEdEsdelop 0 revendivationud) daesC lequel laditeisigeence) dDNO@turgd st obtehual @ar un
vect eur s cheiosédé cpaprenanti@rédes sivapes) 9. Procde saelon | a revendi cation 1,
dans | oquel | ® préparetion dlugabrngyeedeli@graentsaSADNgéppmiguegwimain: des mi cro- 50

or gafi smes  appPzsordsaede laghanqugederfagments AAPN gfriomiquBadialde dgu aoinssee: praded

10. Procde sa®fci§igue sapphle dhviridaion avec an APMaénorainuecodant Popr Kinbibitgproand Laide ‘h‘B‘t e

est Es®her i chm&"scm°|sondf1°ap fe&.:gﬁlg@%% HesPrptéing ialybitrie de,protépsegexprméasrar urgiele | o

m cr o-organi s s subtflis Pr ocde sae

revendi cati on9d de"q I‘%ﬁ‘u@?‘"ﬁ i S A H%P%“q&%?da‘é*a@é‘hgf“a‘ﬂ’ﬁ‘é’e?
cerevi - siae. Ione e{ ol 1111111

| %5 R érfx :zlian ou ibi r roven
il ‘J l ! 111) /fDWDﬁg - @q Txo tggr&@hbte i desaé’i%}v?enisqa\%ﬁlnnélé”‘pour le

Sequence d A nq@ Uﬁ% pr§s§ nsotﬁm muH’Q—oBErﬁ te

16. Séquence d'ADN synthétique capable de diriger la synthése microbienns d'un inhibiteur de sérine
protéase comprenant une seule chaihe polypeptidique non fragmentée, ledit inhibiteur comportant au
30 moins un site actif possédant une activité d'inhibiteur de sérine protéase et présentant une homologie
d'au moins 40 % avec un inhibiteur natif de sérine protdase isolé 2 partir de sécrétions parotidiennes,

ledit inhibiteur natif de sérine protéase comportant la séquence d’aminoacides suivante :

% Ser-Gly-Lys-Ser-Fha-iys-Ala=Gly-Val-Cys-pro-

N Pro-Lys=-Lys~Ser-Ala-Gln~Cys=Leau~Arg=-Tyr=Lys~

Lys=Pro-Glu-Cys=Gln-ser-Asp~Frp-Gln-Cys-Pro-

Gly-LyS=LyS~Arg=Cys-Cys=Pro-Asp~Thr-Cys-Gly-

Ile-Lys-Cys-Leu-Asp-Pro-val-Asp~Thr-Pro-isn-

R | Pro-Thr-Arg-Arg-Lys-pPro-Gly-Lys-Cys-Pro-val-

Thr-Pyr-Gly-Gln=Cys-Leu-Met-Lau~Asn-Pro=-pPro-

Asn-Fhe=Cys=-Glu-Met-Asp-Gly-Gla-Cys~Lys-Arg-

Asp-Leu-Lys-Cys-Cys-Met-Gly-Net-Cys-Gly-Lys-
Ser~-Cys~-vVal-Ser-Pro-val-Lys-iAla,

50
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17. Séquence d'ADN selon la revendication 16, cafactérisé en ce que ladite séquence est choisie parmi la
séquence (1):
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conprenant | es etapes sulvantes: a) preparation d' une banq
d' ADNc hurmai n provenant de cel | ul eErepedsmBe' expr| nnl m [ﬂﬂmlﬂ", :

natif de serine protease; K> 5 b) sondage d a banque *
| ' ai de d' au noins une sonde d'acide nucl ~i que capable (o} hybrldatlon avec un
ADNc codant pour |'§tnhibit AGEEGU TARAA JGOTTE! TRIAGT UMeeedd bl e de-

| iai son a une prot6ine inhibitrice de protease, exprinde par un clone de |la
banque d' ADNc; c¢) identifi CEEBEEN GAARATDAATCRD dmcmnthNc

cannt pour |'inhibiteur, et, 6ventuellenent d) isolenent de |' ADNc codant
pour |'i%hhibiteur provenanmcl AAMAC:t CGGAA TGOCA | iGTCe® deetdDNc, ou
de fragrrents de celui-ci, a des 6lnments fonctionnels pour maintenir at

exprimer |'ADNc dens un i GAGRGr gERFER: GTAMA 1AAACGHC TTGTT 0GECCS
revendi cation 13, dans |equel_les cellules sont des col | ul es paroti di ennes

hunmai nes, i6 15. Procede s@AGAS| JCTECRN m AMATG:n SOTGR c ATCOBt
sdquence d' ADN nat ur el estm rocede corrprenant | es et apes
sui vantes: a) preparation uﬁ%ﬁé@ M humai n;

b) sondage de | a banque d maﬁﬁqﬁ noi ns
une sonde d' aci de nucl ~i que capab h;% m&ec%\l I que
codant peur |'inhibiteur qe# %ﬂk capabl e
de liaison a une proteine Inhrbitrice de pro Gagsacggpw wclone de
| a; banque d' ADN gdnom que; Gﬂl*d d M FFQE?C nt enant
un DN ge nomi que codant pour |teur e ven ue nt Wsol enment

de | ADN g~nom que codant xaarG | mlt
e) liai€n de |I' ADN genoni que, ou de fragnents e ceI ui-cl, & I6rrents

fonctionnel s pour |e mi NnTGIEEt TPEOQR' CSECTA dMDNw grt

m cro-organi sne h8te. 16 Sunence d' ADN synthdtique capable de diriger |a
synt hbse m cr nn un serine nrot [enant u

seul e chal hegg 8 ep?”'eac "' s° %qlf"fag a@SqUGP‘?CfB ﬁﬁ?tﬁ‘??ae%g '@E?ﬁ‘f%‘fet@rﬁ"deau
30 noi ns un [ fe actif possGdant une activit6 d'inhibiteur de serine

protease efg, We&ﬁ@%&ﬂﬂ:ﬂéﬁp&n{bm Q%&e%e%dﬂeqére%dlc/ﬁtgry?&com I nhi bi teur

natif de serine protease 1solb6 a partir secretions parotidiennes, |edit

i nhi bi t eur 1g)@einfie s FeEbMBe Bar@é@ats&‘r r6c3MBIRAnt 84k rdvendR@ftHgBCce d' am noaci des
sui vantgg 35 S|- ZsSt-1- 40 dy-Lyg-LTy

I NAr - CY3- CadJfssq@idide- DADDIsERe/ qui 26HeSIdlr GhyiRhibitdr-dd Zsiktio proviakes baffprenbiit une Souib lchaine
S6quence d' Alpblyssptidique inen ¥agineimés @erpbreant 14 8squenas damiRedciiés Rate quo ladite
sequence est choisie parm |a

. Ser-Gly-Lys-Ser-Fhe-Lys-Ala-Gly~-Val-Cys-Pro-

U ' Pro~Lys-Lys-Ser-Ala-Gln-Cys~Leu-Arg-Tyr-Lys-

Lys=Pro=-Glu-Cys-Gln-ser-Asp~Trp-Gln-Cys-pro-

0 Gly~-Lys=LyS=Arg-Cys~Cys=Pro-Asp~Thr-cys-Gly-

Ila~Lys-Cys-Leu-Asp-Pro-val-Asp-Thr-Pro-Asn-

Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro=-val-

Thy~Tyr-Gly-Gln-Cys-Lsu-Mat-Leu~-Asn-Pro~pro-

Asn-Fhe—Cys-Glu-Het-ASp-Gly~G1ln-Cys~Lys-Arg-

%0 Asp-Leu-Lys-Cys-Cys-Met-Gly-Met-Cys-Gly~Lys~
Ser-Cys~Val-Ser-Pro-val-Lys-Ala.

55
21. Séquence d'ADN selon la revendication 20, qui est un ADNc.

22. Séquence d'ADN selon la revendication 20, qui est un. ADN génomique.
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sdquence (1): 64 [err] | \M‘\

S et (2) des s6quences qui sont eqgpydoglyesia | a sequen Mlﬂ”ﬂ”ﬂﬂ”ﬂ
de | a degenerescence du code 25 genetique. 18. Vecteur re

conprenant |a séquence d ADN de | a revendication 16 ou 17. 19. cel'l ufe h8te
t ransf or m28- Megteur wcaehinantpomprersntih séuserice d'ADN de fagwendiiatiant 40021 db@2. 90 20. '
Sdquence d' ADN i sol ee qui code pour un inhibiteur de sdrine protease

corrprenant“uﬁ@'“@@ﬁ‘eé’aﬁﬁt%??epabﬁlvmﬁcﬂﬂw dedarevandigalien®®e conportant |a
labysALgaleviau o 35

uence n S SU vant e:

foLys eygswg‘ﬁofé%imque caribesy o e ? g’%;g 70 KR S0P o e have

,7.UpSZU4DPr uf 8 ?H 8 par ion l}én abl vuﬁe un Zﬂa)lcrg 8rgan|sme hote a produu,'gw_nl_o
y- GJ"'—Y‘ {!W% nce d'a no :T

LYSCP- YBLTSITCEHRON sel on | a revendication 20,

qui est,un ADNc 22 Seq e d W qui est un
ADN gengm que. 65 W)@?E?&M nprenant | a
s6quence d' ADN de | a rpMWM&WW
transfornte par |le vec rq%bg.an& J‘WW
Procedd pour |a synt hb%giud'un I nhi D't eur reconBi naht E E r ot ~ase

conprenant une seul e ® proc~d6
conprenant: a) la prepmg.tn WUI re un

h Wuence
o om0 WW VI
TRP-TYP=0ly=dla~CYs=Ag-RAy-Ry-AtePro=Pro=-
e ASa=Phe=CYs=Glu~ ~Asp-dly=d1a-Cyselyn-Avy=—
ASp=Lau-Lys=CYs-Cys=Ry-dly-Rq-Cys=aly=-Lyve-

25
ou un fragment de cet ADN codant pour un polypeptide comportant au moins un site actif possédant
une activité d'inhibiteur de sérine protéase,
séquence dans laquelle
R: et Ry sont identiques ou différents ot sont choisis parmi des restes d'aminoacides substitués ou

30 non substitués et leurs dérivés; et
Rz, Rs, Ry, Rs, Rs, Re et Ry sont identiques ou diffiérents et sont choisis parmi les restes
méthionine, valine, alanine, phénylalanine, tyrosine, tryptophane, lysine, glycine et arginine;
b) le clonage de la séquence d'ADN dans un vecteur capable d'étre transféré dans et de se
répliquer dans un mlcroorganlsme héte, ce vecteur contenant des éléments fonctionnels pour la
85 séquence d'ADN;

L c) le transfert du vecteur contenant la séquence d'ADN et les éléments fonctionnels dans un micro-

o/ organisme hdte capable d'exprimer I'inhibiteur de sérine protéase;

d) la culture du micro-organisme hdte dans des conditions appropriées & I'amplification du vecteur
et & l'expression de I'inhibiteur;

40 o) la récolte de Iinhibiteur; et
f) une étape consistant & permettre 2 I'inhibiteur d'adopter une structure tertiaire active grice 2
laquelle il posséde une activité d'inhibiteur de sérine protéase.

26. Procédé selon la revendication 25, dans lequel ledit inhibiteur de sérine protéase, comprenant une
45 seule chaine polypeptidique non fragmentée, comprend la séquence d'aminoacides:

50
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L~u. UVU 4LS. 73. 4Lai nft t 4P wul 4Z vintn is U’ﬂ" ,I

G Lf sYhr LAS- AyLy fny EP 0 205 471~ . 20 25 0 %M”H"
cot ADN codant pour un pol ypeptide comportant au nains un §ite In

poss~dant une acNWt d'inhi blteur do s-~ri ne prot ~aso, sé6quenco dans
| aquel le RI et R7 sont id ;ﬂm.;‘éﬁs’ﬁ.parm des
restes d' am noaci des gﬂﬁ’%i 9&%’&‘%‘& non s-%tbltltu et leurs
dériv~s; et R2, R3, R4 gg %(igt Wﬁ; 5ents et
soQt/ choisis parm ﬁRi‘YERi#Fﬁ I'\ﬁg al ani d‘r‘lyl al ani ne,
tyrosi ne,® trypt ophan Lne % HW do | a
s6quence d' ADN dans “XE l‘g tre transfdro dans et do so
r~pliquer dans un mc I _h%equm 6nment s
f.oncti onnel s pour @9 Eﬁﬂ i;‘ggque ce le"trarnsfert du vectour
contenant, |l a sdquence Qéﬁég Ug'wﬁ-mm Cro-
or gani sme’ h8t e capabl ﬁ% E‘\‘ h&l biteur do s~rine prot~ase; d) la
culture du micro-org ﬁg(qd WW
"anmplification du vgg*éur et ' expr g?& on do | "inhibiteur; 40 e)

Ia récolte, do I’ Inhlw mawwmmuure AL
"inhibitesr d adoptor-une truc ure tertl | are active grAce A laquolle il
possbde uno activité +Gla-Met~ASPrGly-Sla~CYR=LY®8eARF=sol on | a

revendi cation 25, dans oquol edit inhibiteur do s~rino prot~ase
conpeénant une 45 <hipsecyseCyseMatsGly—-MeRrCyR @AY T L¥S=corpr ond

| a sdquence d' am noaci 80 58 66 EP 0 205 475 Bl 111111* 1il 1111
il 1111 12pocmA- Aqi WWW&UW&YM—I y.-Inc_.Luat »~ _An
XoPm 20~y - SOPsj -vj Lys yl AJA_
15 20

8 1 It 1
ou un fragment de celle-ci, Iedlt fragment comportant au moms un site actif possédant une activité
d'inhibiteur de sérine protéase.
25
27. Séquence d'ADN capable d'induire la synthése microbienne d'une chaine polypeptidique unique non
fragmentée, caractérisée en ce que ledit polypeptide comprend la séquence d'aminoacides:

R, -3ly-Lys=Ser-fhe-Lys-Ala~dly-val-Cys-Pro=

% pro-Lys-iys=6er-Ala-ala~Cyu=louiy~Tyr-Lys=
Lys=P#ro=¢lu=Cys-dla-Ses-Asp~Tfrp-dla-Cys-Pro-
Q;My..gm-c“-twr

36 I1e=bys=Cys=LeucAsp=Pro=val-Asp-TRE-Fro-Asn~

\_J Pro~Thr-Arg=Arg-Lys-Pro=dly=-lys-Cys~Fro-Val-

- TRE-Tyr=-dly=dla-Cys=ig-A,-Ry-Asn-fro-pro=-

Asn=Fhe=Cys=alu=-R ~Asp=dly-dla-CYs=Lys=ASg=

40 . .
MMMO!,-GLFI‘WIW'
Sex=Cys-val-fer-fro-val-Lye=A,,

45 ou un fragment de cet ADN codant pour un polypsptide comportant au moins un site actif possédant

une activité d'inhibiteur de sérine protéase;
séquence dans laquelle - :
R: et Ry sont identiques ou différents et sont choisis parmi des restes d'aminoacides substitués ou non
substitués et leurs dérivés; et

50 Rz, Rs, Rs, Rs, Rs, Rs et Ry sont identiques ou différents et sont choisis parmi les restes méthionine,
valine, alanine, phénylalanine, tyrosine, tryptophane, lysine, glycine et arginine.

28. Séquence d'ADN sslon la revendication 27, caractérisée en ce que ledit inhibiteur de sérine protéase

comprend la séquence d'aminoacides:
]
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ou un fragnent de celle-ci, ledit fragnent conportant

actif possedant une activite d'i nhgpog begygzsdss s~ri ne primwﬂ"ﬂlmmuw
Sequence d' ADN capable d'induire | a synthbse microbi enn€ d°uné chathe *
pol ypepti di que uni que non fragnentbe, caracterisee en ce que ledit

pol ypepti de conpren 2t ~-DHe Li3i-G3 P -ygg-

eyi UemhnVv&7LV9 40 4 .L'%lbﬁg ?ragment e gti ADz 8& F pour

pol ypepti de conport Lbﬁ{‘n Wﬁ | vite

di i nhi ?ﬁif eur de ser% Sﬂ'ﬂ!@' sequence dafs Fggue R7 sont

| denti ques ou diffe QWE hw I..ey.d. Ppy@<10aci des
substitues ou non sg'ﬁgt ?F&La'seiet eurs dgrlv et 60 R2, R3, R4., Rs.
Rs,, RB et Rs sont e Hrﬁ'-&?ﬁ W&QW |l es
restes; nmethionine, bgirm gfanl ph I a| anin tyroSi ne, tryptophane,
l ysi ne,,glycine at [N n, Wcat lon 27,
car act B?i sye en ce 3%3 ?’k& ﬁ‘é gg sarine prot~ase conprend | a
sdquence d' am noaci ﬁ%q.ﬁEE.E 2 Padé! ys=Cys-Pre-val- [N
111121 11131 11111 Q?Q‘Fﬁ?’ Lgl’ ? ri?th nys-Ly

Si NAI 4ACYLa4XI fY! . 7W1%n%mumﬁ-mxﬁacmr fnyzs 20

Sal -rs+6a-S"a AUO ou un fragnment de

celle-ci,ledit fragmr_ %Lqm.gugmpacm LhecypseLirgsdrygrdant une
act.ivite d'inhibiteur dgﬁgdrl ne protease. 25 29. Vecteur reconbi nant

corprenant |a s9qu .Wa%s-cgsemceewemeacp-nm-oellule hst e
reco

transfornde par | e veCteur I nant de |a revendication 29. 30

RevendPtat | ons poursw.vantsmm.v.hsnyj:-m,1. Procede pour la
production d un inhibitelr reconbi nant de serine protease, conprenant une

seul e _
ou un fragment de celle-ciledit fragment comportant au moins un site actif possédant une activité

d'inhibiteur de sérine protéase.
* 297 Vecteur recombinant comprenant la séquence d'ADN de la revendication 27 ou 28.
30. Cellule hdte transformée par le vecteur recombinant de la revendication 29.
30 Revendications pour I'Etat contractant suivant : AT
1. Procédé pour la production d'un inhibiteur recombinant de sérine protéase, comprenant une seuls
chaine polypeptidique non fragmentée, ledit inhibiteur comportant au moins un site actif possédant une
activité d'inhibiteur de sérine protéase, et une homologie d'au moins 40 % avec un inhibiteur natif de

35 sérine protéase isolé & partir de sécrétions parotidiennes, ledit inhibiteur natif de sérine protéase

comportant la séquence d'aminoacides suivante:
s.:-el.y-:.yu-scz-enc-i.ys-m-ely-vu-crs-m-
Pro=Lys~Lys-Ser-Ala-Gln-Cys—i4u-Atg-Tyr=Lys=
Ly'-ﬂru-eluPCYs-Glnrs.:‘ASF-T!§~GIBPCYI-P!B-

45 Gly=-Lys~Lys-Arg-Cys=Cys=-Pro-Asp-Thr-Cys-Gly-
I1s-Lys—Cys-Lau-Asp=Fro~val-Asp=fhr-Pro-Asn=
Pro-Ihr-Arg-irg-iys-Pro-Gly-Lys-Cys-fro-val-
TRE-PYr-Gly-Gln-Cys-Leu-Het-Lau-Asn-Pro-Pro-
Asn-Fhe-Cys=Glu-Met-Asp-Gly-Gln-Cys~Lys-Axg™

s ww—;.yg-«:ys-(:ys-ﬁot-ﬁly-ﬁtt-cys-cly-hyﬂ-

Ser-Cys-val-ser-fro-val-Lys-Ala,
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chal ne pol ypepti di que non fragnentee, ledit inhibiteur '
un site actif poss~dant une activit gpd) pegu#BiBEUr de seri nmnqﬁ“ﬂﬂﬂ&'”m’
une honol ogie d' au noins 40 % avec un inhibiteur natif de 3% ¢ 'se iy
protease isol6 a partir de secr6tions parotidiennes, ledit inhibiteur natif
de serine protlwwcwr?mpr@mtlewamew@me% d' ami noaci des sui vante: 40 45

GQ LSLy- wy- a) culture d'un micro-organigpe thpte transform§\pgrnme. géavenceyd@PN capable d'induire la

| C. gLys- Cygflr- A\'gplryjl?q da WWQJJ AMersgringprotéase dans des conditions appropriées 2 I'expression de la
AS|;bU-}LYS- CY& Ag -fft-GnCS-.LYa- 68 C L MS* ledit
proc~dd onpr endhEeqt g de ?"étbtg sui vantes a) culture d' un ni cro-organi sne
hot e transfgr 2 ne se d] ndu ire | %i on. qee
| " i nhi bit euf [(¢] seon c lon m ggg qie éﬁ 0%?5‘}3’ a'gasg- Imhlbl_ur
| expressi on %j L4 Al § D ST T Pt o e
2. Procedg selon la revend| catlon 1 conprenant en outre |'tape consi stant
a pernettreg& ﬂroc@&‘dﬁ' sl ﬁulrevéilld@tﬂlgtp'[1e'Elaﬂénlequilt fablite! $qfontcs diADN! 668 tﬁ&tsbdﬁ@n&réiﬁlﬁ\l A
| aquel l e il @?.st Gueine activite d'inhibiteur de sé6rine prot6ase. 10
Procdde solon la revendication 1, dans | equel |adite sdquence d' ADN est une
sequence d' ADNrécpdd detoh umnd.éht.orPr aarfs QeRyuél Bl séh@nEey ADNIbst dridl sBGuehce CIEDNSnaturel.

| equel | aslite sequence d' ADN est une sequence d' ADN naturel. 15 5. Procedd
sol on | a r eS.erRiocédd seton lalrpvegdicatiautyguietrtprent enwiiwecla pearifigation dd ltraitbiteun de

| " i phibiteur. K> 6. Procedd selon |l a revendication 5, dans | oquel

| ad pur i B daecédshseiontia revendication® dansdenuel| ladife pyrificatiomest effegiuée ayand détepstconsistant 2
audi t i nhi bi t egmedireidilinhibiteyrséadenter yee famejagive- 20 7. Procdd6 sel on Ia

r evendi ca‘tlon 5 dans | equel la purification est effectuee apres |'eta
consi st ant ﬂ’é $4lqg '%LRXP’td"?‘f?ﬂl%F?’Ed?q“ﬂ 12, geifealion et effectieerapr Ht“lPé congi "t 3
Proc~d4 sel on Heﬁneﬁ(?f@ﬂﬁp'ﬂﬂ??’&fdime'd‘%@’"l"c?ﬁll’é | a sequence d' ADN est port6e

Slérngg \e/eCt chtrj‘g:) se?on la revendlcatlor?‘ qt daglg ?eqlﬁ)eﬂat sjéggengeeéAﬂlb?gét%lélrrtése s(t:nh BA \?el urp oaél;nme-
P tzs nant des parties des vecteurs chonsus parmi pBR322 et plQ.

9. Procédé selon la revendication 1, dans lequel le micro-organisme hdte est choisi parmi des micro-
organismes appartenant aux genres Escherichia, Bacillus et Saccharomyces.

s0 10. Procédé selon la revendication 9, dans lequel le micro-organisme hdte est Escherichia coll.
11. Procédé selon la revendication 9, dans lequel le micro-organisme hbte est Bacillus subtilis.

12. Procédé selon la revendication 9, dans lequel le micro-organisme hdte est Saccharomyces cerevi-
35 siae.

U 13. Procédé selon la revendication 4, dans lequel la séquence d'ADN naturel est obtenue par un procédé
comprenant les étapes suivantes:
a) préparation d'une banque de fragments d'ADNc humain provenant de cellules capables d'expri-
40 mer l'inhibiteur natif dé sérine protéase;
b) sondage de la banque d’ADNc & I'aide d'au moins une sonde d'acide nucléique capable
d'hybridation avec un ADNc codant pour l'inhibiteur ou & I'aide d'au moins une sonde capable de
liaison & une protéine inhibitrice de protéase, exprimée par un clone de la banque d'ADNCc;
c) identification d'au moins un clone contenant un ADNc codant pour I'inhibiteur, et, éventusllement
45 d) isolement de I'ADNc codant pour ['inhibiteur provenant du clone; et
e) liaison de I'ADNc, ou de fragments de celui-ci, & des éléments fonctionnels pour maintenir st
exprimer 'ADNc dans un micro-organisme hbte.

14. Procédé selon la revendication 13, dans lequel les cellules sont des cellules parotidiennes humaines.
50 .
15. Procédé selon la revendication 4, dans lequel ladite séquence d'ADN naturelle est obtenue par un
procédé comprenant les étapes suivantes:
a) préparation d'une banque de fragments d'ADN génomique humain;
b) sondage de la banque de fragments d'ADN génomique & I'aide d'au moins une sonde d'acide
55 nucléique capable d'hybridation avec un ADN génomique codant pour linhibiteur ou & l'aide d'au
moins une sonde capable de liaison & une protéine inhibitrice de protéase, exprimée par un clone
de la banque d'ADN génomique;
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9. Procdd6 selon la revendication 1, dans loquel le mcro o
est choisi parm des mcro- organEprm-sap@gﬁtenant aux genrm e" M zmm
Baci |l us et Saccharonyces. 3o 10. ProcMi4 selon la revendic

| equel | e mcro-organi sme h8te est Escherichia coil. 11. Procede sel on
revendi cat i onc)I9dentificaton| dapumbing an glots contengd vn ARN bitiowiques todaatciol Uishikitedyt 6t I S.
12. Procedd sé&edvelipment.evendi cation 9, dans | equel |e micro-organi sme h8te
east Sacchar ofijeolementale £4DN gézgmique cogank pour [anhibiteur provergnt doiclgess @t sol on | a
evendl cati one)4'a's‘€!‘a¢?s'40é’c1$?@9m'ﬂ‘$? ¥l 4o &rpareents daryRjuioh 3 fies| éléments denctionpgls PPAF leyn
cdd6 corrpr'@'?l?}ﬁf‘@'é@’?ﬁ'&'b%‘@ﬂ'lq%srﬂ“é@‘m'a anmediieat i on d' une banque de

f ts d' A t, d | bl
n{e?g”e?nﬁwsbgfo%? it ilsi veﬁfeéi ol %g:“% ﬁfi B P

ai de d' au {?3 %q‘%é" ga ?@g}f %.g ' c un
] hi
'ﬂf sgﬁdgnhaesls; ls % °°fau|2{:mu oy r%"{% ura&@ Z%qﬁ%\ ol a
banque d' ADMgessqﬁ ,.héfgnﬁ' |cate| on ﬁteau am)quns u(ra?rc ne"ggntnengﬁ f C
codant pour i nhibiteur, et, eventuellenent 45 |solenent de
| * ADNc codant pour |’ i nhi bi t eur provenant cI one; *’t S! ison de
| ' ADNcys ou de fragwk&'é'ﬁg‘tﬁ‘m- Qi'{dé»’ Is pour

mai ntenir et expriner |'ADNc dans un ni cro-or anls 4. Procede
selon | a revendi catproriyps-ysrsennila-G '&ﬁ!ﬁ" Y!‘él | ul es
pa?\otl di ennes hunmai nes. 50 15. Procede sel gn | 4 dans
lequel ladite sdquiym-Rrowdiurdra~g W%Eﬁ ede
conpreffant | es 6tapes suivantes epa e fragmants
d ADN ganor que gu?rhm-m;&%w )
gdnomi que a |'aide d au npins une son une capabl e
d' hybridation avec Ik 34?0'& %1 u & |'aide
d' au npi ns unesondecaabled |Ii' '&ﬁqﬁﬁ chede
pr ot ea¥e, exprmﬁe%"&?‘&ﬁfh W ue * i
M S * ¢) |dent|f|cat|on ,#g.ﬁj_ g6énom que
codant pour |'inhi mﬁﬁﬁﬁ#%%
anom gue codant pour Pm Iﬂ‘b _Qfﬁ q#al son de
| * ADN genom que, oA SIS '%‘%T@g celur-cr, @s e %‘n oncti onnel S
pour le “,.;“.;,y..cyg-cya-mt-my-me-cys-clr-w!-
Ser-Cys-val-Ser-Pro-val-iys-iAla,

L..

, comprenant la préparation de ladite séquence d'ADN synthétique par synthdse de polynuciéotides,
o/ d'une fagon connue en soi.
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[ mai ntien et |'expression de |'ADN dans un m cro- [

16. Procede pour |a productlon d' ungpezsarrs®1d' ADN synt hmmuﬂmumm”“l
d induire |l a synthbse mcro- bienne d un inhibiteur de seri*netprbtetse *
conprenant une seul e chai ne pol ypepti di que non fragnent~e, 1ledit inhibiteur
conpor t ant e Prsédésselam lagpverdicatiani 16, Jaosle@dbipdite géruense petyhaise Révhirkhsdgbanersf): de
serine prot6ase 10 et presentant une honol ogie d' au nmoins 40 % avec un
i nhibiteur natif & serine Ph@PEEscTAAM\/GCITRar AMGE: TCHOR | JATGC

par ot i di ennes, ledit inhibiteur natif de serine prot-~ase co ortant | a
segUence ®d' ani noa- ci des suiGeHees: AATCC GCGCRG,

-B~17S1Ars-ainc. Pt 20 r- Ly fjb5s4 S

conprenant |a preparation d tMerﬁéﬁAﬁmﬁt hm Mnt hese

de pol ynucl eoti des, K> . U o] ue oL 45

EP O 205,475 Bl cacth W| 'l'Tfﬁf @&' é%g

Proc~d4 sal on |l a revendi cati I W Oi SI e

parm |a sequence (1): 5@ M “dﬁ&AS% M

C CAcC GUAU AAT7C G&E (@&

CC=G GGTAM AAAC TT5T? 10 E%:Cw ATg%ﬂF C—C

CAC %WI'ss GULC 18 ceoge Gceeod -GIRACA\GrRE GEbfe CT=

O= TGt C GATGC TGAMC ca=cc GA= TC

v TGTCT GATGC TGAAC CCGCC GAACT TCIGC
GAAAT GGACG GCCAG TGTAA ACGAG ATCTG
AAATG CIGTA TGGGT ATGIG CGGCA AATCT
TGIGT TICCC CGGTA AAAGC ATAA 13°*
25
et (2) des séquences qui sont équivalentes & la séquence (1), par suite de la dégénérescence du code

génétique.

18. Procédé pour ia production d'un vecteur recombinant qui comprend la séquence d'ADN obtenus par le
30 procédé de la revendication 16 ou 17, comprenant l'insertion de ladite séquence d'ADN dans un
vecteur approprié.

19. Procédsé pour la production d'une cellule hdte transformée pafr le vecteur recombinant obtenu par ls
procédé de la revendication 18, comprenant la transformation d'une cellule hdte par ledit vecteur.

35 :

. 20. Procédé pour la production d'une séquence d'ADN naturel qui code pour un inhibiteur de sérine

N\ protéase comprenant une seule chahe polypeptidigue non fragmentée comportant la séquence
d'aminoacides suivante: .
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GAT GG QCC 9% Tl ACla AT= 20 Aal c TOQO? ATV— ﬁ“““\a
TTCCC CGGTA AALGC ATA 3' 25 et EpD)2084as5 Bequences qui m\““\ i
| a sequence (1), par suite de | a deg6nerescence du code e. Hl&“
Procede pour |a production d' un vecteur reconbi nant qui corrpr end | a
sequence d' ADN obt enue par e 30 rocéde | a revendication 16 ou 17,
conprenant | mserSMII!-LnI?SQISMEW! ﬁi Vel CYasRenT appropr|6

19. Proced4 pour |a production d' une cell uI e h8te ran

vect eyr r econbi narProsiysviyerses-placein-gys bm%'%'ﬁf
conprénant la transformation d une cellLul e h6t ar, % 36 20
Procede pour |a prMﬁ&“ﬂﬁﬁ'ﬁ&%ﬁﬂ?ﬂ%&h %e pour

i nhi biteur de s~rine protease rena W ept i di que
non fragmentee corﬁ%?fﬁﬁ!‘#ﬁ"xﬁgeﬁ?&%n%‘ ant e: 40 45 50 55
71 10EP 0 205 475 et apes

(¢ |- L

Sui vant es. a) prep&fﬁﬂ"ﬂ'ﬁyﬁ é‘BaMEe"E&‘?r agme ts umain & partir
de cel | ul es capabl Rb""'“ Leys<Pig<val~seri ne

pr ot ease; b) sondaé%’%ﬁg“ﬁgéﬁé%wx F’ gg d”au nmai ns une sonde

d' aci de nucl di que meu

| " i nhtsbi t eur, ou a&%é-glgu madég une sonde capabl e de liaison a une

proteine inhibitri -ReR=-AFPGLE~Gla-CymrLyB=ABgPanque

d, ADNc; c) identif t1on aﬁa%‘a;l ﬁs‘tun cl one cont enant ‘L’n.ADNc codant pour
i \Hhhi bi t eur, %&(? -Lau=-Lys Wlﬁeﬁl?%ﬂﬂ&ﬁi?pﬁﬂ‘?' i nhi bi t eur
a partir du cI one U a) preparation d' une banque de fragnents d' ADN
g6nonfque hunai n; WMMﬂﬁn-ﬁﬂMnents d'" ADN genomi que |

| ai de d'au mai ns une sonde d'acide

comprenant les étapes suivantes:
a) préparation d'une banque de fragments d'ADNc humam & partir de cellules capables d'exprimer
25 I'inhibiteur natif de sérine protéase;
b) sondage de la banque d’ADNc 3 l'aide d'au moins une sonde d'acide nucléique capable
d'hybridation avec un ADNc codant pour I'inhibiteur, ou & I'aide d'au moins une sonde capable de
liaison & une protéine inhibitrice de protéase, exprimée par un clone de la banque d"ADNc;
¢) identification d'au moins un clone contenant un ADNc codant pour [I'inhibiteur, et
80 d) isolement de I"'ADNc codant pour I'inhibiteur & partir du clone; ou
a) préparation d'une banque de fragments d'ADN génomique humain;
b) sondage de la banque de fragments d'ADN génomique & l'aide d'au moins une sonde d'acide
nucléique capable d'hybridation avec un ADN génomique codant pour Finhibiteur, ou 3 I'aide d'au
moins une sonde capable de liaison & une protéine inhibitrice de protéase exprimée par un clone de
35 la banque d'ADN génomique;
_ c) identification d'au mains un clone contenant un ADN génomique codant pour {inhibiteur, et
\ d) isolement de I'ADN génomique codant pour I'inhibiteur & partir du clone.

21. Procédé selon la revendication 20, dans lequel la séquence d"ADN est un ADNc.

22. Procédé selon la revendication 20, dans quﬁel la séquence d"ADN est un ADN génomique.

23. Procédé pour la production d'un vecteur recombinant qui comprend la séquence d'ADN obtenue par le
procédé des revendications 20, 21 ou 22, comprenant l'insertion desdites séquences d'ADN dans un

45 vecteur approprié.

24. Procédé pour la production d'une cellule hSte transformée par le vecteur recombinant obtenu par le
procédé de la revendication 23, comprenant la transformation d'une cellule hdte par ledit vectour.

s0 25. Procédé pour la synthése d'un inhibiteur recombinant de sérine protéase comprenant une seule chaine
polypeptlidique non fragmentée, lequel procédé comprenant:
a) la préparation d'une séquence d'ADN capable d'induire un micro-organisme hdte & produire un
polypeptide comprenant la séquence d'aminoacides:
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.

nucl ~i que capable d' hybri dation avec un ADN genom que coda
| “inhibiteur, ou ai'aide d au mai ngpeesaPs8e capabl e de "u'ﬂﬂmmy'mm"l
pr ot ei ne inhibitrice de prot ~ase exprinee par un clone de 35 ¢

banque d' ADN genomi que; c) identification d au mains un cl one contenant un

ADN gdnom que codant pour |'inhibiteur, et d) isolenment de i' ADN genonm que
codant pour |'inhibiteu %PT‘B dpnwm

revendi cati on 20, dans '%g I !! ‘* W WZZ Procd&
selon | a revendi cation l%? 0 S qu nce n_ ADN

gébnom qué. 23 Proc6d6 plyse=@® | qui

conprend la s~ quence d ns 20, 21

ou 22, conprenant |’ |nser |on .“ S W
vect eur approprie. W@ une c Le h8te

transform-e par le vect
revendi c&tion 23, COWW W WBte par | edit
vecteur. 50 25. Proce la s nant de
serine protease corrpre non fragrrent de,
| equel proocd6 conpreniigeta ~CYSLyelY® PN capabl e

d' induireg un mcro-org poI ypepti de corrprenant | a
quuence%d am noaci desW‘f@%‘%‘M

11111111111 111118111 !, H 10 ou un fragment de cet ADN codant pour un
pol kpept i de conpour feagtnertde tiADY codantpoueunalypéptigrocompertant aumpins 46 sife,Ackif @ossédant
d' i nhi bi t eur deurpeacdivié dinhititew e, séhnsopreifase daupacd dage daapalle B eb Ry Rt ddpRiques ou
i denti ques ou 20ifiérents et s tioisiseami dos rasiast d'adiRdagides %W‘Ws 6%§°‘P é%bts‘étgés ot lours
d' am noaci des sddswés; etues ou non substituds et Ieurs d6r|v

R5, Rs, Rs et RBasRmtfsi Benls e%t Roy sqnt fideptiouss: %“ s 'es'l °s’
restes met hioni ﬁ‘é““%‘%ﬂ P’?\'@e 3'81‘ e!’r\céyéa'%g@% Psifon Y . feﬂgétre '"e cq:j"g)srbhta@ae,s‘a
| |

L R s

m cr oor gani snme
sequence d' ADN, °) zmj I o5 Q&HnS PRREset @ sequence d' ADN et
des 6l ments fon B %rdéﬁ\srﬂg 8t dan8 'd8 Ebndifidhs Q&r&m@é@ﬁ&r@mﬂat% Rl véBRsur
i nhi bi Geur de grflfeblEssidh 88 Aatitheur;

e) la récolte de Il'inhibiteur; et
f) une étape consistant & permettre & l'inhibiteur d'adopter une structure tertiaire active grice a

laquelle il posséde une activité d'inhibiteur de sérine protéase.

%du %gjie%%gxﬁ\be\/ o ncg%sAD?‘ll dt Hgsrglénefnﬁ %o‘ﬂﬁ%aﬁs PrptHﬁrol a

35 26. Procédé selon la revendication 25, dans lequel ledit inhibiteur de sérine protéase, comprenant une
seule chaine polypeptidique non fragmentée, comprend la séquence d'aminoacides:

sSer-Gly-Lys-Ser-fhe-Lys-Ala-Gly-val-Cys-Pro=
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-Arg=Tyr-Liys=
nys-p:a-clu-cys-czn-s.:-wn-cyﬂ-tn-
"5 Gly=Lys=LyS=Ary=Cys-Cys-Pro-Asp-rar-Ccys-aly-
11a=LyS=CyS=Lau-Asp-Fro-val-Asp=thr-Pro-Asn=
PrE=ThT-ATg=Arg-Lys=Pro=Gly-Lys=Cys-Fro-val-
TRT-Tyr-Gly=Gln-Cys-Leu-Het-lau-Asn~Pro=Fro=
ASn=She=Cys=Glu-Met-ASp-Gly-Gla=CyS=LyS=-Arg=
5 | m—m-;.ys-cys-cys-me—'cly-me-cys-cxy-ny--
s.:-cys-vn-sc:-p:a-vu-z.ys-m.
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d) la culture du micro-organi sno h8te dans des conditio ﬂmmﬂ'ﬂlwmﬂt mL
| "amplification du vecteur 30 - Egp o &5 4¥s/BEXPr essi on )
la recolte de |"inhibiteur; et f) une 6tape consistant a pernettre a
| " i nhibiteur d adopter une structure tertiaire active grace A laquelle ii
possede une omanifiagment de  callerdiledi fragnient semporient @n anoing 8 . sitd Betip Gosséalantcund enctiyidd on
| a revendi caXinhihifeup e séfiamprotéesguel | edit inhi biteur de serine protease,
conprenant une soul e chaTne pol ypepti di ue non fra ment 6e, conprend |a
S@ence & d}ﬁqcﬁqﬁaequagsprod\gglonyl_ $ Séguenco/gfD jrp la gy nthdse microbisnne d'une

£ 80 4 1tcheierpglypoptifjape unique ron fragmentée, dans quuel m(ao\ype_pp% comprend la séquence
ZI * LYJ= CYS"|"S]5‘°F°"!?B AxgX 2zm JnG 1Pi DS 73 EP O 205 475
B1l 1 11111 1121212112111 11111 1111 ou un fragnent de ceIIe CI | edit
fragment conportant aimmmm@u&n fPVite
dlnhll%teur de sfrl d' une

mwr-on
sequence d' ADN capabl rge&i W
chat ne pol ypeptidi qu m‘@wﬂ'&n ans”| eque poI ypepti de

conprend | a s~quence dmmm

-u " L 15 A ou un
fragnens de cet ADN c:&fgr{'ty po un poI |ns un site
actif poss6dant 25 pr )t ease;

chlLJ;pce dans | aquel %MMMS et sont
chovsl s parm des regtes %S ANy | L UGS et
| eurs dérives; et R2 SO t ent es ou

differéehts et sont CW%YM@WI % val i ne,

al ani ne, ph~nyl al ani $gpeysctslses-Pra-valabps=Rysi ne, glycine et arginine,
conprenant |l a preparation de |adite sequence d' ADN d' une facon connue en
Sot. ou un fragment de cet ADN codant pour un polypeptide comportant au moins un site actlf possédant
25 une activité d'inhibiteur de sérine protéase;
séquence dans laquelle
R: et Ry sont identiques ou différents et sont choisis parmi des restes d'aminoacides substitués ou non
substitués et leurs dérivés; et
Rz, Rs, Rs, Rs, Rs, Rs ot Ry sont identiques ou différents et sont choisis parmi les restes méthionine,
30 valine, alanine, phénylalanine, tyrosine, tryptophane, lysine, glycine et arginine,
comprenant la préparation de ladite séquence d'ADN d'une fagon connue en soi.

28. Procédé selon la revendication 27, dans lequel ledit inhibiteur de sérine protéase comprend la
séquence d'aminoacides:

Ser-Gly-Lys-Ser-fhe=iys-Ala=-Gly-val-Cys=Pro=-

35

> m-z.ys-bys-ﬁcr-m-am-cys-mq\:q-!rz-hn-
“ Lys~Pro=-6lu-Cys~Glao-Ser-Asp~fry-Gla-cys-iro=
c;yoﬁys-hn'wm"nwﬂlr

P . I1e-Lys=Cys~iau-Asp-Pro-val-Asp-thr-Pro-Asn=

m—m:-m-wnn-pn-ay-z.y-w-
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. l _\
2a Proced4 selon |la revendication 27, dans |equel ledit i w,' '
shrine prot6ase conprend | a s6quencep d'209yreBei des: 35 40 I"””W’"@ﬁ,ymm
- 45 fle.y3C/nLA Pin BRI S Ve < &
50 55 74 EP O 205 475 Bl1 10 ou un fragnment de celle-cl, ledit fragment

conportant au noins un site actif possddant une activite d'inhibiteur de
s6rine protease. 29. rRsefyir-Glyréln=Cysrian-Met-lenrASnRre=PRe® b nant

qui conprend | a sequence d' ADN obtenue par |le 15 procedd de | a
revendication 27 ou ASp=-fherCysrGlu-Metsdep-@iprGlnrCyn-ignrAbye d' ADN
dans un ¥ecteur appropri6. K) 30. Procede pour la production d'une

cel l ul e h8te transfoAspeian=iys=-Cys-Cys=-Hotr@lyriet-Craa@Ly&¥Y8® procede
de | a revendi cation 29, conprenant |la transformation d une cellule h8te par

ledit vecteur. 20 25Seg=gyss¥alscSes-fxcr¥al-Lys-Ala,

10
ou un fragment de celle-ci, ledit fragment comportant au moins un site actif possédant une activité
d'inhibiteur de sérine protéase.
29. Procédé pour la production d'un vecteur recombinant qui comprehd la séquence d'ADN aobtenue par le
15 procédé de la revendication 27 ou 28, comprenant linsertion de ladite séquence d'ADN dans un
vecteur approptié.
\J 80. Procédé pour la production d'une cellule héte transformée par le vecteur recombinant obtenu par le

procédé de la revendication 29, comprenant la transformation d'une cellule hbte par ledit vecteur.
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