
EP 0 205 475 B1 Description BACKGROUND OF THE INVENTION 5      Endogenous
proteolytic enzymes serve to degrade invading organisms, antigen-antibody
complexes and certain tissue proteins which are no longer necessary or
useful to the organism. In a normally functioning organism, proteolytic
enzymes are produced in a limited quantity and are regulated in part
through the synthesis of protease inhibitors. A large number of
naturally-occurring protease inhibitors serve to control the endogenous
proteases by 10   limiting their reactions locally and temporally. In
addition, the protease inhibitors may inhibit proteases introduced into the
body by infective and parasitic agents. Tissues that are particularly prone
to proteolytic attack and infection, e.g., those of the respiratory tract,
are rich in protease inhibitors. Protease inhibitors comprise approximately
10% of the human plasma proteins. At least eight inhibitors have been
isolated from this source and characterized in the literature. These
include a2-macroglobulin 15   [err] -protease inhibitor [err] PI), [err]
-antichymotrypsin [err] Achy), [err] -anticollagenase [err] AC), and
inter-a- trypsin inhibitor [err]. A disturbance of the protease/protease
inhibitor balance can lead to protease mediated tissue destruc- tion,
including emphysema, arthritis, glomerulonephritis, periodontitis, muscular
dystrophy, tumor invasion and various other pathological conditions. In
certain situations, e.g., severe pathological processes such as 20 sepsis
or acute leukemia, the amount of free proteolytic enzymes present increases
due to the release of enzyme from the secretory cells. In addition, or
separately in other situations, a diminished regulating inhibitor capacity
of the organism may also cause alterations in the protease/protease
inhibitor balance. An example of such a diminished regulating inhibitor
capacity is [err]-protease inhibitor deficiency, which is highly correlated
with the developmentof pulmonary emphysema. 25     In organisms where such
aberrant conditions are present, serious damage to the organism can occur
unless measures can be taken to control the proteolytic enzymes. Therefore,
protease inhibitors have been sought which are capable of being
administered to an organism to control the proteolytic enzymes. Leukocyte
elastase is an example of a serine protease of particular interest from a
phamacological standpoint. Leukocyte elastase, when released
extracellularly, degrades connective tissue and other 30 valuable proteins.
While it is necessary for a normally functioning organism to degrade a
certain amount of connective tissue and other proteins, the presence of an
excessive amount of leukocyte elastase has been associated with various
pathological states, such as emphysema and rheumatoid arthritis. To
counteract the effects of leukocyte elastase when it is present in amounts
greater than normal, a protease inhibitor has been sought which is
effective against leukocyte elastase. Such a protease inhibitor would be
especially 35 useful if it were capable of being prepared, via a
recombinant DNA method, in a purified form and in sufficient quantities to
be pharmaceutically useful. 



In the past, at least two leukocyte elastase inhibitors have been
identified in the literature. One protein, described in Schiessler et al.,
"Acid-Stable Inhibitors of Granulocyte Neutral Proteases in Human Mucous
Secretions: Biochemistry and Possible Biological Function," in Neutral
Proteases of Human Polymor- 40 phoneuclear Leucocytes, Havemann et al.
(eds), Urban and Schwarzenberg, Inc. (1978), was isolated from human
seminal plasma and sputum and was characterized as being approximately 11
Kda in size with tyrosine as the N-terminal amino acid. The literature
reports of this protein have only furnished a partial amino acid sequence,
but even this partial sequence indicates that this protein varies
substantially from the proteins of the present invention. 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
[err]-protease inhibitor. Work on this protein has been summarized in a
review by Travis and Salvesen, Annual Review of so 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 55 proteins of the present invention.
Trypsin is another protease of particular interest from a pharmacological
standpoint. Trypsin is known to initiate degradation of certain soft organ
tissue, such as pancreatic tissue, during a variety of acute conditions,
such as pancreatitis. Various efforts have been directed toward the
treatment of these 3    EP 0 205 475 B1 conditions, without marked success,
through the use of proteins which it was hoped would inhibit the action of
trypsin. Illustrative of such efforts are attempts to use exogenous bovine
trypsin inhibitors in treatment of human pancreatitis. While such
techniques have been attempted in Europe, they have not been approved as
effective by the U.S. Food and Drug Administration. Thus, there is a need
for a protease inhibitor 5  effective in neutralizing excess trypsin in a
variety of acute and chronic conditions. As was the case with the leukocyte
elastase inhibitor discussed above, a trypsin inhibitor would be
particularly useful if it could be isolated and prepared, by recombinant
DNA methods, in a purified form and in sufficient quantities to be
pharmaceutically useful. 



Cathepsin G is another protease present in large quantities in leukocytes.
Cathepsin G is known to be 10  capable of degrading in vitro a variety of
valuable proteins, including those of the complement pathway. Pancreatic
elastase is another protease which may have a role in pancreatitis. Thus,
inhibitors for these proteases are also of potential pharmaceutical value.
Leukocyte elastase, trypsin, cathepsin G and pancreatic elastase are
examples of a class of proteases known as serine proteases, which have
elements of common structure and mechanism. Their activity 15  against
different substrates and their sensitivity to different inhibitors are
believed to result from changes in only a few amino acid residues. By
analogy, it is possible to conceive of a class of serine protease
inhibitors, also having common elements of structure and mechanism, in
which changes in a relatively few amino acids will result in inhibition of
different proteases, and that at least one member of this class will
inhibit every serine protease of the former class. The class of serine
protease inhibitors would then be of 20  substantial value. Surprisingly,
the present inventors have discovered a DNA sequence capable of directing
synthesis of such a serine protease inhibitor, which inhibitor is
biologically equivalent to one isolated from parotid secretions. The
protease inhibitor of the present invention, prepared by the recombinant
DNA methods set forth herein, is believed to have at least two active
sites; one site which exhibits leukocyte elastase 25  inhibiting properties
and a second site which exhibits inhibitory activity against trypsin. The
recombinant inhibitor produced by the present invention is believed to be
remarkably resistant to denaturation by heat and acids and resistant to
proteolytic degradation by a variety of proteolytic enzymes. As used in
this application, it is intended that "recombinant inhibitor" refer to a
protease inhibitor which is produced by recombinant DNA methodology and
techniques. Furthermore, the active form of the recom- 30  binant inhibitor
of the present invention is thermodynamically stable under conditions that
are normally encountered extracellularly in the mammalian body. Denatured
forms of the recombinant protease inhibitor also have the ability to form
the disulfide bonds and to form the non-covalent interactions necessary to
assume an active tertiary structure in the absence of biochemical stimulus.
The DNA sequences of the present invention, set forth more fully
hereinbelow, are capable of directing 35  synthesis of a protein which
differs greatly from other published leukocyte elastase inhibitor
sequences. Thus, the identification of the DNA sequence of the present
invention has made possible the invention of recombinant DNA methods of
manufacturing the novel recombinant protease inhibitors disclosed herein.
Such recombinant methods will allow manufacture of the inhibitors in
quantities and purities sufficient to provide economical pharmaceutical
compositions which possess serine protease inhibitory activity. More- 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 to human polymorphonuclear (PMN)-granulocyte proteases. In
particular, this invention relates to recombinant DNA methods for the
manufacture 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 50  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 protease 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 55   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- 4    EP 0
205 475 B1 quences may be isolated from a cDNA or genomic library from
which the gene capable of directing synthesis of the protease inhibitor may
be identified and isolated. Moreover, it is an object of the present
invention to provide recombinant DNA methods for the manufacture of analogs
of the protease inhibitors discussed above and corresponding analogous DNA
5  sequences useful in such methods. Additional objects and advantages of
the invention will be set forth in part in the description which follows,
and in part will be obvious from the description or may be learned from
practice of the invention. The objects and advantages may be realized and
attained by means of the instrumentalities and combinations particularly
pointed out in the appended claims. to     To achieve the objects and in
accordance with the purposes of the present invention, a DNA sequence has
been discovered which is capable of directing the production, by
recombinant DNA methodology, of protease inhibitors which, in their active
forms, are single-polypeptide-chain proteins that exhibit serine protease
inhibitor activity. These recombinant protease inhibitors are remarkably
resistant to denaturation by heat and acids. Furthermore, these protease
inhibitors retain their biological activity even after exposure to 15 many
proteolytic enzymes, such as chymotrypsin, mouse submaxillary protease and
clostripain. The coding strand of a DNA sequence which has been discovered
to direct manufacture of these recombinant serine protease inhibitors is: 



5'   AGCGG   TAAAA   GCTTC   AAAGC   TGGCG   TATGC   CCGCC 20 GAAAA   AATCC
GCGCA   GTGTC   TGCGG   TACAA   AAAAC CGGAA   TGCCA   GTCCG   ACTGG   CAGTG
CCCGG   GTAAA AAACG   TTGTT   GCCCG   GACAC   CTGCG   GCATC   AAATG 25
CCTGG   ATCCG   GTTGA   TACCC   CGAAC   CCGAC   TCGTC GAAAA   CCGGG   TAAAT
GCCCG   GTAAC   CTATG   GCCAG TGTCT   GATGC   TGAAC   CCGCC   GAACT   TCTGC
GAAAT 30        GGACG   GCCAG   TGTAA   ACGAG   ATCTG   AAATG   CTGTA TGGGT
ATGTG   CGGCA   AATCT   TGTGT   TTCCC   CGGTA AAAGC   ATAA
3' 35      The nucleotides represented by the foregoing abbreviations are
set forth in the Detailed Description of the Preferred Embodiment. The
coding strand for a second, preferred DNA sequence which has been
discovered to direct manufacture of these recombinant serine protease
inhibitors, particularly a secretory leukocyte protease inhibitor (SLPI) of
the present invention, is: 40 5'   TCTGG   TAAAA   GCTTC   AAAGC   TGGCC
TATGC   CCGCC GAAAA   AATCC   GCGCA   GTGTC   TGCGG   TACAA   AAAAC CGGAA
TGCCA   GTCCG   ACTGG   CAGTG   CCCGG   GTAAA 45 AAACG   TTGTT   GCCCG
GACAC   CTGCG   GCATC   AAATG CCTGG   ATCCG   GTTGA   TACCC   CGAAC   CCGAC
TCGTC 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 AAAGC   ATAA
3' 65 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 5    



EP 0 205 475 B1 inhibitors using either the natural or synthetic DNA
sequences referred to above. This recombinant DNA method comprises: (a)
Preparation of a DNA sequence capable of directing a host microorganism to
produce a protein having serine protease inhibitor activity, preferably
leukocyte elastase inhibitor activity; 5    (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; (c) Transferring the vector containing the DNA sequence and
operational elements into a host microor- ganism capable of expressing the
protease inhibiting protein; (d) Culturing the microorganism under
conditions appropriate for amplification of the vector and 10    expression
of the inhibitor; (e) Harvesting the inhibitor; and (f) Permitting the
inhibitor to assume an active tertiary structure whereby it possesses
serine protease inhibitor activity. To facilitate identification and
isolation of natural DNA sequences for use in the present invention, the 15
present inventors have developed a human parotid tissue cDNA library. This
library contains the genetic information capable of directing a cell to
synthesize the serine protease inhibitors of the present invention. Other
natural DNA sequences which may be used in the recombinant DNA methods set
forth herein may be isolated from a human genomic library. The synthetic
DNA sequences useful in the processes of the present invention may be
prepared by 20  polynucleotide synthesis and sequencing techniques known to
those of ordinary skill in the art. The natural DNA sequences useful in the
foregoing process may be identified and isolated through a method
comprising: (a) Preparation of a human cDNA library from cells, preferably
parotid cells, capable of generating a serine protease inhibitor; 25   (b)
Probing the human DNA library with at least one probe capable of binding to
the protease inhibitor gene or its protein product; (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 30   (e) Linking the gene, or suitable
fragments thereof, to operational elements necessary to maintain and
express the gene in a host microorganism. The natural DNA sequences useful
in the foregoing process may also be identified and isolated through a
method comprising: (a) Preparation of a human genomic DNA library,
preferably propagated in a recArecBC E. coli host; 



35    (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; (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 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
50  recombinant DNA methods, are disclosed. The accompanying drawings,
which are incorporated herein and constitute a part of this application,
illustrate various plasmids useful in this invention and, together with the
description, serve to explain the principles of the invention. 55 BRIEF
DESCRIPTION OF THE DRAWINGS Figure 1 is a map of plasmid pSGE6. Figure 2 is
a map of plasmid pSGE8. 6    EP 0 205 475 B1 Figure 3 is a map of plasmid
pGS285. Figure 4 is a map of plasmid pGS485. DESCRIPTION OF THE PREFERRED
EMBODIENTS 5 Reference will now be made in detail to the presently
preferred embodiments of the invention, which, together with the following
example, serve to explain the principles of the invention. As noted above,
the present invention relates to protease inhibitors which have been
isolated in a purified form. Preferably, the serine protease inhibitors of
the present invention are single-polypeptide-chain 



10  proteins which are substantially homologous to, and most preferably
biologically equivalent to, native serine protease inhibitors isolated from
human parotid secretions. By "biologically equivalent," as used throughout
the specification and claims, it is meant that the compositions are capable
of preventing protease induced tissue damage of the same type, but not
necessarily to the same degree, as the native protease inhibitor. By
"substantially homologous," as used throughout the ensuing specification
and claims, is meant a degree is  of homology to the native parotid
inhibitor in excess of that displayed by previously reported single-
polypeptide-chain serine protease inhibitor proteins. Preferably, the
degree of homology is in excess of 40%, most preferably in excess of 50%,
with a particularly preferred group of proteins being in excess of 60%
homologous with the native parotid inhibitor. The percentage homology as
above described is calculated as the percentage of the components found in
the smaller of the two sequences that may also be 20  found in the larger
of the two sequences, a component being understood as a 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. entitled "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
disulfide bonds and 30  undergo appropriate non-covalent interactions to
assume an active tertiary structure 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-Lys-Ser-Ala-Gln-Cys-Leu-Arg-Tyr-Lys- 40
Lys-Pro-Glu-Cys-Gln-S er-Asp-Trp-Gln-Cys-Pro-
Gly-Lys-Lys-Arg-Cys-Cys-Pro-Asp-Thr-Cys-Gly-
Ile-Lys-Cys-Leu-Asp-Pro-Val-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-Ala. The foregoing
abbreviations correspond to the amino acid residues in the polypeptide as
follows: 55 7    EP 0 205 475 B1 Amino acid     Abbreviation Alanine
Ala Valine            Val 5                                   Leucine
Leu Isoleucine        lie Proline           Pro Phenylalanine     Phe
Tryptophan        Trp 10                                  Methionine
Met Glycine           Gly Serine            Ser Threonine         Thr
Cysteine          Cys 15                                  Tyrosine
Tyr Asparagine        Asn Glutamine         Gln Aspartic acid     Asp
Glutamic acid     Glu 20                                  Lysine
Lys Arginine          Arg Histidine         His 25    It has been found
that these protease inhibitors manufactured by the recombinant DNA methods
disclosed herein have more than one distinct domain. By more than one
distinct domain it is meant that the protein has multiple active sites
which are functional against different enzymes. The presence and location
of these sites have been determined by the discovery of a substantial
homology between at least two portions of the protease inhibitor. It is
believed that the presence of distinct domains confers on the instant 30
protease inhibitors the ability to inhibit a wide variety of serine
proteases that includes both leukocyte 



elastase and trypsin. It has further been noted that, due to the plurality
of distinct domains of these protease inhibitors, the protease inhibitors
may serve as frameworks on which various other active sites may be
constructed to create protease inhibitors having additional properties. The
preferred embodiment of the present invention involves production of a
protease inhibitor that inhibits leukocyte elastase, cathepsin G,
pancreatic elastase and trypsin. These enzymes are all members of a class
of proteases 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
yield a plurality of inhibitors 40 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
45 protease inhibitors for which the important functional part of the
inhibitor has been elucidated through X-ray crystallography. Those elements
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 inhibitors
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. 50     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 55    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 8    EP 0 205 475 B1 activity
toward leukocyte elastase or toward trypsin. Such effects may be determined
by routine experi- 



mentation following the teachings of the present invention. Further, it is
contemplated that substitution of discrete amino acids or of discrete
sequences of amino acids, as set forth above, may enhance either the
leukocyte elastase inhibitory properties or the.trypsin 5  inhibitory
properties of the present protease inhibitors while sacrificing some
activity of the unenhanced domain. Indeed, the activity of any domain
within the inhibitor protein may be eliminated entirely by appropriate
amino-acid substitutions, thereby creating inhibitor proteins which are
specific for one or some subset of the enzymes against which the protein is
normally active. For example, substitution of Gly for Arg in position 20
deactivates the trypsin inhibitory domain while substitution of Gly for Met
in the 73 position or io for Leu in the 72 or 74 position deactivates the
leukocyte elastase inhibitory domain. The domains may also be separated
into separate proteins, each of which retains the desired inhibitory
functions. The present claims extend to other processes for producing such
inhibitors by these means. The present inventors have discovered a
synthetic DNA sequence which is capable of directing intracellular
production of the above-discussed protease inhibitors. This sequence has
the following 15 structure: HindIII 5'AGC GGT AAA AGC TTC AAA GCT GGC GTA
TGC CCG CCG AluI 20 FnuDII                                RsaI
HpaII AAA AAA TCC  CAG TGT  CTG CGG TAC  AAA  AAA  CCG Hha I 25
XmaI GAA  TGC  CAG  TCC  GAC  TGG  CAG  TGC  CCG  GGT  AAA  AAA HpaII NciI
30                           NciI CGT   TGT   TGC   CCG  GAC     ACC   TGC
GGC   ATC   AAA   TGC   CTG HpaII                  Fnu4HI
BstNI BamHI 35  GAT  CCG  GTT  GAT  ACC  CCG  AAC  CCG  ACT  CGT  CGA  AAA
HpaII                                                   TagI NciI
HpaII                         BalI CCG  GGT  AAA  TGC  CCG  GTA  ACC  TAT
GGC  CAG  TGT  CTG 40     HpaII                    NciI
HaeIII ATG  CTG  AAC  CCG  CCG  AAC  TTC  TGC  GAA  ATG  GAC  GGC 



HaeIII 45                                   BglII CAG  TGT  AAA  CGA  GAT
CTG  AAA  TGC  TGT  ATG  GGT  ATG Pnu4HI 50    TGC   GGC   AAA   TCT   TGT
GTT   TCC   CCG   GTA   AAA   GCA   TAA  3' wherein the following
nucleotides are represented by the abbreviations indicated below. 55 9
EP 0 205 475 B1 Nucleotide      Abbreviation deoxyadenylic acid       A
deoxyguanylic acid       G 5                                 deoxycytidylic
acid       C thymidylic acid          T The present inventors have
discovered a second, preferred synthetic DNA sequence which is capable of
directing extracellular production of the above-discussed protease
inhibitors, particularly the secretory 10 leukocyte protease inhibitor
(SLPI) referred to above. This sequence has the following structure: 5'TCT
GGT  AAA  AGC  TTC  AAA  GCT  GGC  GTA  TGC  CCG  CCG 15 AAA  AAA  TCC
GCG  CAG  TGT  CTG  CGG  TAC  AAA  AAA  CCG 20 GAA  TGC  CAG  TCC  GAC  TGG
CAG  TGC  CCG  GGT  AAA  AAA Hpa II Ncil 25 CGT  TGT  TGC  CCG  GAC  ACC
TGC  GGC  ATC  AAA  TGC  CTG GAT  CCG  GTT  GAT  ACC  CCG AAC  CCG  ACT
CGT  CGA  AAA CCG GGT AAA TGC CCG GTA ACC TAT GGC CAG TGT CTG 35
HaeIII ATG  CTG  AAC  CCG  CCG  AAC  TTC  TGC  GAA  ATG  GAC  GGC 40 CAG
TGT  AAA  CGA  GAT  CTG  AAA  TGC  TGT  ATG  GGT  ATG 



45  TGC  GGC  AAA  TCT  TGT  GTT  TCC  CCG  GTA  AAA  GCA  TAA 3' Due to
multiple 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 50  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: 55 10    EP 0 205 475 B1
[err]-Gly-Lys-Ser-Phe-Lys-Ala-Gly-Val-Cys-Pro-
Pro-Lys-Lys-Ser-Ala-Gln-Cys-Leu-[err]-Tyr-Lys- 5
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-Val-Asp-Thr-Pro-Asn-
Pro-Thr-Arg-Arg-Lys-Pro-Gly-Lys-Cys-Pro-Val-
Thr-Tyr-Gly-Gln-Cys-[err]-Asn-Pro-Pro-
Asn-Phe-Cys-Glu-[err]-Asp-Gly-Gln-Cys-Lys-Arg- Asp-Leu-Lys-Cys-Cys-
[err]-Gly-[err]-Cys-Gly-Lys- 15
Ser-Cys-Val-Ser-Pro-Val-Lys-[err] wherein, [err] and [err] 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 [err]  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
genetic 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 40 45 50 55    EP 0 205 475 B1 10
Ser Gly Lys Ser  Phe Lys Ala Gly Val Cys  Pro Pro Lys Lys Ser Ala 5  'TCN
GGN AAP TCN TTO AAP GCN GGN GTN TOO CCN CCN AAP AAP TCN GCN AGO
AGO                                                          AGQ 20
30 Gln Cys Leu Arg Tyr Lys Lys Pro Glu Cys Gln Ser Asp Trp Gln Cys CAP TGQ
CTN CGN TAQ AAP AAP CCN GAP TGQ  CAP TCN GAQ TGG CAP TGq TTP AGP
AGQ 10                                             40 Pro Gly Lys Lys Arg
Cys Cys Pro Asp Thr Cys Gly Ile Lys Cys Lou CCN GGN AAP AAP CGN TGQ  TGQ
CCN GAQ ACN TGQ  GGN ATQ AAP TGQ  CTN AGP
ATA              TTP 15           50
60 Asp Pro Val Asp Thr Pro Asn  Pro Thr Arg Arg Lys Pro Gly Lys Cys GAQ CCN
GTN GAQ ACN CCN AAQ CCN ACN  CGN CGN AAP CCN  GGN AAP TGQ AGP AGP 70
80 20      Pro Val Thr Tyr Gly Gln Cys Leu Met Leu Asn  Pro Pro Asn  Phe
Cys CCN GTN ACN TAQ GGN  CAP TGQ  CTN ATG CTN AAQ CCN CCN AAQ TTQ TGQ TTP
TTP 90 25      Glu Met Asp Gly Gln Cys Lys Arg Asp Leu Lys Cys Cys Met Gly
Met 



GAP ATG GAQ GGN CAP TGO AAP CGN GAQ CTN AAP TGQ  TGQ  ATG GGN ATG AGP
TTP 100 30     Cys Gly Lys Ser Cys Val Ser Pro Val Lys Ala TGQ  GGN AAP TCN
TGQ GTN TCN CCN  GTN AAP GCN  3' AGQ             AGQ In the above sequence,
abbreviations used are intended to represent the nucleotides indicated
below. 35 Nucleotide   Abbreviation A,G,C,T         N A,G         P 40
C,T          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
45  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 50  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,
create 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 55  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 herein is set forth in Matteacci, M.D. and
Caruthers, M.H., J.Am.Chem.Soc. 103:3185 (1981) and Beaucage, S.L. and
Caruthers, 12    EP 0 205 475 B1 M.H., Tetrahedron Lett. 22:1859 (1981),
both of which are specifically incorporated herein by reference. 



In an alternate embodiment of the present invention, a DNA sequence has
been isolated from a human genomic library which encodes a preferred
secretory leukocyte protease inhibitor (SLPI) of the present invention.
This sequence, encoding from the fourth codon and including the introns as
presently known to 5 the inventors, is as follows: [err] 55 13    EP 0 205
475 B1 [err] 65 14    EP 0205475 B1 Using this sequnce and the amino acid
sequence data contained herein,a synthetic DNA sequence can be constructed,
that, when added to the genomic sequence above, leads to 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 15    EP
0 205 475 B1 amino acids. Additionally, such probes may be used to identify
a human genomic sequence which contains an appropriate leader sequence. It
is contemplated that this leader sequence, or any other appropriate leader
sequence, could be used in conjunction with this genomic DNA sequence in a
mammalian expression 5  system. In another alternate embodiment of the
present invention, a cDNA clone has been isolated from a parotid library
which encodes a DNA sequence capable of directing intracellular production
of a preferred secretory leukocyte protease inhibitor of the present
invention. This clone is included on  on 



deposit at American Type Culture Collection, Rockville, Maryland, under
Accession No. 10     A recombinant DNA method for the manufacture of a
protease inhibitor composed of a single polypeptide chain with at least one
active site possessing serine protease inhibitor activity has been
disclosed. In one embodiment of the invention, the active site functions in
a manner biologically equivalent to that of the native leukocyte elastase
inhibitor isolated from human parotid secretions. A natural or synthetic
DNA sequence may be used to direct production of the protease inhibitors.
This method 15 comprises: (a) Preparation of a DNA sequence capable of
directing a host microorganism to produce a protein having serine protease
inhibitor activity; (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 sequence; 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   (f) 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; 35   (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
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 a method 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
restriction 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 5'
ends of the DNA sequence are reconstructed to provide appropriate DNA
sequences capable of coding for the N- and C- 55  termini of the seine
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,
EP 0 205 475 B1 and which vector can then be subsequently transferred into
a host microorganism and replicated in such microorganism. Preferred
vectors are those whose restriction sites have been well documented and
which contain the operational elements preferred or required for
transcription of the DNA sequence. The "operational elements," as discussed
herein, include at least one promoter, at least one operator, 5  at least
one leader sequence, at least one Shine-Dalgarno sequence, at least one
terminator codon, and any other DNA sequences necessary or preferred for
appropriate transcription and subsequent translation of the vector DNA. In
particular, it is contemplated that such vectors will contain at least one
origin of replication recognized by the host microorganism along with at
least one selectable marker and at least one promoter sequence capable of
initiating transcription of the synthetic DNA sequence. It is additionally
preferred that 10  the vector, in one embodiment, contains certain DNA
sequences capable of functioning as regulators, and other DNA sequences
capable of coding for regulator protein. These regulators, in one
embodiment, serve to prevent expression of the synthetic DNA sequence in
the presence of certain environmental conditions and, in the presence of
other environmental conditions, allow transcription and subsequent
expression of the protein coded for by the synthetic DNA sequence. In
particular, it is preferred that regulatory segments be 15  inserted into
the vector such that expression of the synthetic DNA will not occur in the
absence of, for example, isopropylthio- -d-galactoside. In this situation,
the transformed microorganisms containing the 



synthetic DNA may be grown to a desired density prior to initiation of the
expression of the protease inhibitor. In this embodiment, expression of the
desired protease inhibitor is induced by addition of a substance to the
microbial environment capable of causing expression of the DNA sequence
after the 20  desired density has been achieved. Additionally, it is
preferred that an appropriate secretory leader sequence be present, either
in the vector or at the 5' end of the synthetic DNA sequence. The leader
sequence is in a position which allows the leader sequence to be
immediately adjacent to the initial portion of the nucleotide sequence
capable of directing expression of the protease inhibitor without any
intervening translation termination signals. The 25  presence of the leader
sequence is desired in part for one or more of the following reasons: 1)
the presence of the leader sequence may facilitate host processing of the
initial product to the mature recombinant protease inhibitor; 2) the
presence of the leader sequence may facilitate purification of the
recombinant protease inhibitors, through directing the protease inhibitor
out of the cell cytoplasm; 3) the presence of the leader sequence may
affect the ability of the recombinant protease inhibitor to fold to its
active structure 30  through directing the protease inhibitor 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
extracellular 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 embodiment 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 herein by reference. The vectors as contemplated
herein may be constructed in part from portions of plasmids pBR322 and/or
plQ. so     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 55  translational coupler may be derived using the DNA
sequence TAACGAGGCGCAAAAAATGAAAAAGACAGCTATCGCGATCGGAGTGTAAGAAATG 17    EP 0
205 475 B1 and methods currently known to those of ordinary skill in the
art related to translational couplers. A second, preferred translational
coupler has the DNA sequence
TAACGAGGCGCAAAAAATGAAAAAGACAGCTATCGCGATCAAGGAGAAATAAATG. 5 Upon synthesis
and isolation of all necessary and desired component parts of the
above-discussed vector, the vector is assembled by methods generally known
to those of ordinary skill in the art. Assembly of such vectors is believed
to be within the duties and tasks performed by those with ordinary skill in
the art 10  and, as such, is capable of being performed without undue
experimentation. For example, similar DNA sequences have been ligated into
appropriate cloning vectors, as set forth in Schoner et al., Proceedings of
the National Academy of Sciences U.S.A., 81:5403-5407 (1984), which is
specifically incorporated herein by reference. In construction of the
cloning vector of the present invention it should additionally be noted
that multiple 15  copies of the synthetic DNA sequence and its attendant
operational elements may be inserted into each vector. In such an
embodiment the host organism would produce greater amounts per vector of
the desired protease inhibitor. The number of multiple copies of 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 requirq 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 35  subtilis and Escherichia coli. After a
host organism has been chosen, the vector is transferred into the host
organism using methods 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  transformation 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 preferred 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 55  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.
It is thus contemplated that the production of the protease inhibitor will
occur in a time span 18    



EP 0 205 475 B1 subsequent to the growth of the host cells to near optimal
density, and that the resultant protease inhibitor will be harvested at
some time after the regulatory conditions necessary for its expression were
induced. In a preferred embodiment of the present invention, the
recombinant protease inhibitor is purified subsequent to harvesting and
prior to assumption of its active structure. This embodiment is preferred
as 5  the inventors believe that recovery of a high yield of re-folded
protein is facilitated if the protein is first purified. However, in one
preferred, alternate embodiment, the protease inhibitor may be allowed
re-fold to assume its active structure prior to purification. In yet
another preferred, alternate embodiment, the protease inhibitor is present
in its re-folded, active state upon recovery from the culturing medium. In
certain circumstances, the protease inhibitor will assume its proper,
active structure upon expression 10  in the host microorganism and
transport of the protein through the cell wall or membrane or into the
periplasmic space. This will generally occur if DNA coding for an
appropriate leader sequence has been linked to the DNA coding for the
recombinant protein. If the protease inhibitor does not assume its proper,
active structure, any disulfide bonds which have formed and/or any
noncovalent interactions which have occurred will first be disrupted by
denaturing and reducing agents, for example, guanidinium chloride and is
-mercaptoethanol, before the protease inhibitor is allowed to assume its
active structure following dilution and oxidation of these agents under
controlled conditions. It is to be understood that application of the
teachings of the present invention to a specific problem or environment
will be within the capabilities of one having ordinary skill in the art in
light of the teachings contained herein. Examples of the products of the
present invention and representative processes for their 20  isolation and
manufacture appear in the following example. EXAMPLE 1 On the basis of the
amino acid sequence described above, the codon usage in highly expressed
genes 25 of Escherichia coli, and the provision of convenient restriction
endonuclease cleavage sites, the following DNA sequence was proposed: 30 35
40 45 50 55 19    



EP 0 205 475 B1 [err] HpaII To regulate the expression of the protein in a
form suitable for export to the periplasm of E. coli, the following
regulatory elements were proposed: a tac promoter for initiation of
transcription at high levels; a lac operator for transcription regulation;
a lac repressor (lac [err], to be coded elsewhere on the plasmid; an 40
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 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                          [err] 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 [err]; a consensus
of Shine-Dalgarno sequences; and, to initiate a high level of translation,
a 55   fragment of the OmpA leader peptide to be used as a translational
coupler. The translational coupling sequence comprises the DNA coding for
the translation 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 20    EP 0 205 475
B1 translation initiation site of the serine protease inhibitor gene,
overlapping the latter. All of these features are incorporated into the
following DNA sequence: [err] A. Construction of Gene Fragments 10 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 ATP using standard means. 15    The following
group of oligonucleotide sequences are used to construct fragment Aa.
Oligonucleotide Aal is: 



GCTGT TGACA ATTAA TCAT. 20 Oligonucleotide Aa2 is: CGGCT CGTAT AATGT GTGGA
ATTGT GAGCG GATAA CAATT T. 25           Oligonucleotide Aa3 is: CACAC ATAAC
GAGGC GCAAA AA. Oligonucleotide Aa4 is: 30     ATGAA AAAGA CAGCT ATCGC
GATCG. Oligonucleotide Aa5 is: CAGTG GCACT GGCTG GTTTC GCTAC CGTAG CGCAG
GCCAG CGGTA AA. Oligonucleotide Aa6  is: 35 GAGCC GATGA TTAAT TGTCA ACAGC
TGCA. Oligonucleotide Aa7 is: TCCGC TCACA ATTCC ACACA TTATA C. 40
Oligonucleotide Aa8 is: CCTCG TTATG TGTGA AATTG TTA. Oligonucleotide Aa9
is: 45     GCCAC TGCGA TCGCG ATAGC TGTCT TTTTC ATTTT TTGCG. Oligonucleotide
Aa1O is: AGCTT TTACC GCTGG CCTGC GCTAC GGTAG CGAAA CCAGC CAGT. 50 55 21
EP 0 205 476 B1 The following oligonucleotide sequences are assembled to
make up fragment Ab. Nucleotide Abl is: 5     GCTGT TGACA ATTAA TCAT.
Nucleotide Ab2 is: [err] Nucleotide Ab3 is: 10               [err] 



Nucleotide Ab4 is: [err] Nucleotide AbS is: [err] Nucleotide Ab6 is: 20
[err] Nucleotide Ab7 is: [err] 25           Nucleotide Ab8 is: CCTCG TTATG
TGTGA AATTG TTA. Nucleotide Ab9 is: 30 35 40 45 50 55 22    EP 0 205 475 B1
The following are the oligonucleotide sequences assembled to construct
fragment B. Oligonucleotide B1 is: [err] Oligonucleotide B2 is: [err] 10
Oligonucleotide B3 is: [err] Oligonucleotide B4 is: [err] 15
Oligonucleotide B5 is: [err] 20          Oligonucleotide B6 is: [err] 



Oligonucleotide B7 is: [err] 25 The following are the oligonucleotide
sequences used to construct fragment C. Oligonucleotide C1 is: GATCC GGTTG
ATACC CCGAA CCCG. Oligonucleotide C2 is: ACTCG TCGAA AA. 35
Oligonucleotide C3 is: CCGGG TAAAT GCCCG GTAAC CTATG GC. Oligonucleotide C4
is: 40              [err] Oligonucleotide CS is: TTCTG CGAAA TGGAC GGCCA
GTGTA AACGA GAT. 45           Oligonucleotide C6 is: [err] Oligonucleotide
C7 is: [err] Oligonucleotide C8 is: 55 23    EP 0 205 475 B1
Oligonucleotide C9 is: CGGGG TATCA ACCG. 5 The following group of
oligonucleotide sequences are assembled to form fragment D. Oligonucleotide
D1 is: 10                [err] Oligonucleotide D2 is: [err] 15
Oligonucleotide D3 is: TCGAC TTATG CTTTT ACCGG GGAAA CACAA GATTT GCCGC A. 



Oligonucleotide D4 is: [err] 20 The following groups of oligonucleotides
are mixed and annealed under standard conditions and ligated to each other
and to cloning and sequencing vectors M13 mp18 and 19 cut with appropriate
restriction endonucleases using T4 DNA ligase under standard conditions.
The products are used to transform E. coli 25  JM105 and clones containing
the DNA of interest are selected from white plaques in IPTG- Xgal plates,
and further screened by hybridization with [err] labelled 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.
Group Aa contains oligonucleotides Aa1-Aa10 which are ligated to M13 mp18
and 19 cut with Pstl and 30  Hindill. Group Ab contains oligonucleotides
Ab1-Ab9, which are ligated to M13 mp18 and 19 cut with Pstl and Hindlll.
Group B, which contains oligonucleotides B1 to B7, is ligated to M13 mp18
and 19 cut with Hindlll and BamHl. Group C, which contains oligonucleotides
C1 to C9, is ligated to M13 mp18 and 19 cut with BamHl and Xbal. Group D,
which contains oligonucleotides D1 to D4, is ligated to M13 mp18 and 19 cut
with BamHl and Sall. 35      Ml 3 replicative form 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 appropriate restriction endonucleases and is purified by
polyacrylamide gel electrophoresis. Its structure is: [err] 24    EP 0 205
475 B1 The insert DNA corresponding to Group Ab is excised by cutting the
DNA with restriction en- donucleases EcoRI and Hindill and is purified by
polyacrylamide gel electrophoresis. Its structure is: 5
[err] The insert DNA corresponding to Group B is excised by cutting the DNA
with restriction endonucleases Hindill and BamHI and is purified by
polyacrylamide gel electrophoresis. Its structure is: 25 [err] 30 35 40 



The insert DNA corresponding to Group C is excised by cuffing the DNA with
restriction en- 45 donucleoases BamHI and Bglll and is purified by
polyacrylamide gel electrophoresis. Its structure is: 50 55 25    EP 0 205
475 B1 [err] 15 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. Its structure is: 20 [err] 26
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 Ml 3 mp18 and 19 cut
with EcoRI and Sall using T4 DNA ligases under standard conditions. The
clones 35 containing the gene are selected by their color on Xgal plates
and screened further by hybridization with the [err] 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 Ml 3 mp18 and 19 cut with EcoRI and
Sall using T4 DNA ligase under standard conditions. 40 The clones
containing the genes are selected by their color on Xgal plates and
screened further by hybridization with the [err] 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 46 On the
basis of the amino acid sequence described above, the codon usage in highly
expressed genes of Escherichia col, and the provision of convenient
restriction endonuclease cleavage sites, the following DNA sequence was
proposed: 60 55 



26    EP 0 205 475 B1 [err] To regulate the expression of the protein in a
form suitable for export to the periplasm of E. coil, 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 [err], to be encoded
on the chromosome of E. coil 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: [err] To regulate the
expression of the protein in a form such that the protein remains in the E.
coil 55  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  [err] on the chromosome of E. coil 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
EP 0 205 475 B1 DNA coding for the translation initiation region of the
OmpA gene, the first eight amino acids of the OmpA leader peptide, the
consensus Shine-Dalgarno sequence described above and a translational
terminator. The translational coupling sequence is to be inserted between
the lac operator and the translation initiation site of the serine protease
inhibitor gene, overlapping the latter. The features of the translational
coupler are 5  incorporated into the following DNA sequence: [err] 10 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 ATP using standard means. The following group
of oligonucleotide sequences are used to construct fragment Aa. 20
Oligonucleotide Aal is:
AATTCGATATCTCGTTGGAGATATTCATGACGTATTTTGGATGATAACGAGGCGCAAAA.
Oligonucleotide Aa2 is: [err] 28    EP 0 205 475 B1 [err] The following are
the oligonucleotide sequences assembled to construct fragment B. 5
Oligonucleotide B1 is: [err] 10          Oligonucleotide B2 is: [err]
Oligonucleotide B3 is: [err] 15          Oligonucleotide B4 is: [err]
Oligonucleotide B5 is: [err] Oligonucleotide B6 is: [err] 25
Oligonucleotide B7 is: [err] 30 The following are the oligonucleotide
sequences used to construct fragment C. Oligonucleotide C1 is: 35
Oligonucleotide C2 is: [err] 



Oligonucleotide C3 is: [err] Oligonucleotide C4 is: [err] 45
Oligonucleotide C5 is: [err] Oligonucleotide C6 is: [err] 50
Oligonucleotide C7 is: CGGCG GGTTC AGCAT CAGAC ACTGG CCATA GGTTA CCGGG CA.
Oligonucleotide C8 is: 55      TTTAC CCGGT TTTCG ACGAG TCGGG TT.
Oligonucleotide C9 is: 29    EP 0 205 475 B1 The following group of
oligonucleotide sequences are assembled to form fragment D. 5
Oligonucleotide  D1 is: [err] Oligonucleotide  D2 is: [err] Oligonucleotide
D3  is: [err] 15                     Oligonucleotide  D4 is: [err] The
following groups of oligonucleotides are mixed and annealed under standard
conditions and ligated 20  to each other and to cloning and sequencing
vectors M13 mpl8 and 19 cut with appropriate restriction endonucleases
using T4 DNA ligase under standard conditions. The products are used to
transform E. coli JM105 and clones containing the DNA of interest are
selected by hybridization with [err] labelled 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 Aa1-Aa4 are ligated to M13mp18 and M13mp19 cut with
EcoRI and BamHI. 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: 30         [err] 35
Oligonucleotides Aa5 and Aa6 are ligated to M13mp18 and m13mp19 cut with
BamHI and HindIII. 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: [err]
This Pvul-Hindlll fragment is combined with the EcoRI-Pvul fragment
prepared from oligonucleotides Aa1- Aa4 and ligated 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 so  excised from the Ml3 DNA by cutting the Ml 3 DNA with
restriction endonucleases EcoRI and Hindlll and is purified by
polyacrylamide gel electrophoresis. Its structure is: 55 30    EP 0 205 475
B1 [err] 10 Oligonucleotides Abl-Ab4 are ligated to M13mpl8 and M13mpl9 cut
with EcoRI and BamHI. 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 EcoRI and Pvul and is
purified by polyacrylamide gel electrophoresis. Its structure is: 15 [err]
20 This EcoRI-PvuI fragment is combined with oligonucleotides Ab5 and Ab6
and ligated with M13mpl8 or M13mpl9 cut with EcoRI and Hindlll. M13
replicative form DNA having the desired insert DNA is recovered 25 by
standard means. The insert DNA which is Fragment Ab is excised from the M13
DNA by cuffing the DNA with restriction endonucleases EcoRI and Hindlll and
is purified by polyacrylamide gel electophoresis. Its structure is: 



[err] 30 35 Group B, which contains oligonucleotides B1 to B7, is ligated
to M13mp 18 and 19 cut with Hindlll and BamHI. The insert DNA corresponding
to Group B is excised by cuffing the DNA with restriction endonucleases
Hindlll and BamHI and is purified by polyacrylamide gel electrophoresis.
Its structure is: 40                       [err] 55 Group C, which contains
oligonucleotides C1 to C9, is ligated to M13mp 18 and 19 cut with BamHI and
[err]. The insert DNA corresponding to Group C is excised by cuffing the
DNA with restriction en- donucleoases BamHI and Bglll and is purified by
polyacrylamide gel electrophoresis. Its structure is: 31    EP 0 205 475 B1
[err] 15 Group D, which contains oligonucleotides D1 to D4, is ligated to
M13mp 18 and 19 cut with BamHI and Sall. The insert DNA corresponding to
Group D is excised by cuffing the DNA with restriction en- donucleases
SaulllA and Sall and is purified by acrylamide gel electrophoresis. Its
structure is: 20 25 [err] 30 35 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 mp18 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 mpl8 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 )(gal plates and screened further by hybridization with the
[err] labelled oligonucleotide. The structure of selected clones is
confirmed by dideoxy sequencing of the insert region of the DNA using the
universal primer. 45 



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
cuffing the DNA with restriction endonucleases EcoRI and Pstl and is
purified by polyacrylamide gel electrophoresis. It is then ligated to
pKK223-3 cut with restriction endonucleases EcoRI and Pstl and the 55
resulting plasmid cloned into E. coli JM107. The construction for use in
Examples 4 and 5 for export is pSGE6 and that for use in Example 7 for
cytoplasmic expression is pSGE8. The E. coli strain for export in Examples
4 and 5 is SGE10 and that for cytoplasmic expression in Example 6 is SGE30.
32    EP0205475B1 A. Organization of pSGE6 Plasmid pSGE6 was constructed by
replacing the DNA between the EcoRI and Pstl sites of pKK223-3 with an
EcoRI/PstI fragment containing DNA coding for ompA SLPI. The DNA sequence
of ompA-SLPI is as 5  follows: [err] The sequence hereinafter referred to
as "ompA-SLPI" is the DNA from the final M13mp18 construct for export
discussed above. Plasmid pSGE6 is depicted in Figure 1. In Fig. 1, the
first codon for ompAss-SLPI 40  is at position 62-64 of the DNA sequence
called "ompA-SLPI." 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 EcoRI, Pstl and
BamHI. [err] is a part of the gene from pBR322 which confers resistance to
tetracycline, [err] confers resistance to ampicillin, rrnB contains the DNA
from the rrnB 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 so  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 pCJI rather than pKK223-3. The vector pCJI was constructed as
follows. Plasmid pKK223-3 was digested completely with Sphl and partially
with BamHI. A 4.4Kbp fragment was gel purified and combined with a
synthetic adaptor: 



55 [err] 33    EP 0 205 475 B1 and a 539 bp fragment of DNA from a Clal,
Sphl digest of the [err] gene of pBR322 (PL Biochemicals, 27- 4891-01). C.
Structure of pSGE8 Plasmid pSGE8 is isogenic to pSGE6 with the exception
that the DNA between the EcoRI and Pst sites contains the sequence called
ompA-tc-met-SLPI which is derived from the final M13mp18 construct for
cytoplasmic expression as discussed above. This sequence directs the
synthesis of methionyl-SLPI in the cytoplasm of E. coli. A partial diagram
of pSGE8 is contained in Fig. 2. In the sequence called "ompA-tc- 10
met-SLPI," the initiation codon for ompA is at position 62-64, the
termination codon is at 95-97, and the initiation codon for methionyl-SLPI
is at 98-100. The DNA sequence of ompA-tc-met-SLPI is as follows: [err] 45
D. Organization of pCJ-met-SLPI Plasmid pCJ-met-SLPI is the same as pSGE8
except that it contains the complete (rather than the 50  partial)
tetracycline resistance gene. Plasmid CJ-met-SLPI was constructed
analogously to pSGE8 except that the EcoRI/Pstl fragment containing DNA
coding for ompA-tc-met-SLPI was cloned into vector pCJI rather than
pKK223-3. E. Construction of Yeast Expression Plasmids 55 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 Hindlll
site does not reconstruct the Hindlll site. The DNA was then digested with
Smal and ligated in dilute solution followed by tranformation of E. coli 34
EP 0 205 475 B1 JM83. The correct plasmid, i.e., a plasmid lacking the
restriction sites in the polylinker from the Hindlil site to the Smal site,
was identified by digesting plasmid DNA isolated from transformants with
EcoRI, Smal or 



Hindlll. A transformant containing a plasmid that lacked the Hindlll site
but contained the EcoRI site and Smal site was identified in this manner.
This plasmid is pGS185. 5      An EcoRI fragment containing the yeast MF I
gene was purified by gel electrophoresis from the plasmid pCY17 as
described by J. Kurjan & I. Herskowitz in Cell 30:933 (1982), specifically
incorporated herein by reference, and ligated into EcoRI cut pGS185. This
ligation mixture was used to transform E. coli HB101, selecting for
ampicillin resistance. Plasmid DNA was isolated from transformants and the
presence of the correct insert confirmed by digests of the DNA with EcoRI.
This is plasmid pGS285 and is depicted in Fig. 10 3. Plasmid pGS285 was
digested to completion with Hindlll and religated under dilute conditions
to eliminate three of the four internal Hindlll sites in the MF I gene as
noted by Kurjan & Herskowitz, ibid. The correct construct was selcted as
described above. This is plasmid pGS385. The M13 AaBCD clone as described
in Example 2 that carries nucleotide sequences encoding amino 15 acids four
through 107 of the synthetic SLPI gene, was digested with Hindlll. This DNA
was ligated with the following oligonucleotide adaptor: [err] This adaptor
had 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 [err] for 2' followed
by slow cooling overnight. 25     Following ligation of the adaptor to
Hindlll cut M13 AaBCD, the ligation mix was digested with Hindlll and Sall
to release a fragment purified by agarose gel electrophoresis and
electrolution. This fragment was digested 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 Figure 4. This
plasmid contains the MF I gene fused, in frame, to the synthetic SLPI gene
at the Hindlll site in the first spacer region of the MF I gene. Such
constructs, 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 I gene and SLPI is contained on
an EcoRI fragment in pGS485. This EcoRI fragment was cloned into the vector
YIp5 as described in Example 8. EXAMPLE 4 40     Expression and
purification of secretory leukocyte protease inhibitor (SLPI) using plasmid
pSGE6. E. coli cells containing plasmid pSGE6 (SGE10 cells) were cultured
for 6 hours in 10 liters of M9 media with 2% tryptone, 0.5% yeast extract,
20g/I glucose, 200 mg/l Vitamin [err] and 100 mg/I 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 T50E4) and pelleted. The
pellet was resuspended in 2.7 liters T50E4 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 [err]. 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 1125ml of T50E4 and the remaining material was frozen overnight. so
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 [err]. and
centrifuged at 10,000 x g for ten minutes. The resultant supematant was
mixed with 10ml packed Sephadex SP-C25 (obtained from Pharmacia) which had
been pre-equilibrated with the extraction buffer T100E4 containing 55
20mM DTT and 8M urea and mixed on a roller for ten minutes at [err] 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 35    EP 0 205 475 B1 and 8M urea followed by two
washes with 25ml T100E4 containing 20mM DTT. The resin was then extracted
once with a mixture of 0.6ml 5 M NaCI and 25ml of T100E4 containing 20 mM
DTT and 0.3 M NaCI. This extract contained about 0.15mg/ml protein and more
than 0.04mg/mi SLPI. The SLPI obtained by this method was determined to be
greater than 70% pure by high pressure liquid chromatography. EXAMPLE 5
Using the method of Example 4, a second frozen pellet was extracted with
T100E4 containing 1% Triton x-100 (obtained from Sigma, Cat. No. T-6878) in
place of the first T100E4/DTT/PMSF/urea wash. The 10  resultant SLPI was
slightly more pure than that obtained in Example 4 and gave higher activity
in the refolding assay set forth in Example 6 below. EXAMPLE 6 15
Refolding purified SLPI. About 40[err] of partially-purified SLPI from
Example 4 or 5 was made 8M in urea or 5M in guanidine hydrochloride
(obtained from Pierce Chemical Co., #24110), and 4mM in DTT and Incubated
for 1hr at room temperature. Oxidized glutathione (obtained from Sigma,
Cat. No. G-4626) was added to 13.5mM and 20  the mixture was again
incubated for 1 hr at room temperatrue. The mixture was diluted 10-fold
with a 



solution of 50mM Tris in NaOH, pH10.7 and incubated for a further 4 hrs at
room temp. The mixture was then diluted 5-fold with 50mM Tris, pH8.0, and
0.15M NaCI and applied to a 1 x 2 cm column of Sepahdex SP-C25
preequilibrated with 50mM Tris, pH8.0 and 0.25M NaCI. The resin was washed
with 50mM Tris, pH 8.0, containing 0.25M NaCI and then with 50mM Tris,
pH8.0, containing 0.5M NaCI. The fraction eluting with 26 the 0.5M salt
wash was fully active and represented about 30% of the SLPI applied to the
column. EXAMPLE 7 Purification of SLPI from soluble and insoluble fractions
of SGE30 cell lysate. 30     Expression of the plasmid pSGE8 in E. coli
SGE30 cells produced SLPI in both the soluble and insoluble fractions of
the cell lysate. At 1% of the total cell protein, the SLPI was distributed
about 80% to the soluble and about 20% to the insoluble fractions. A.
Purification of SLPI from the insoluble fraction 35 The E. coli SGE30 cells
containing pSGE8 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 pelleted and were suspended in two
40  A. Purification of SLPI from the insoluble fraction The E. coli SGE30
cells containing pSGE8 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 pelleted and were
suspended in two times their weight of 50mM Tris.HCI (pH 7.5) and 4mM EDTA
45  (hereinafter T50E4). The cells were disrupted by sonication at [err].
and the extract was centrifuged for 20 minutes at 4 C. at 12,000 x g. The
pellet was washed in three volumes of T50E4 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 50   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.
55 36    EP 0 205 475 B1 



B. Purification of SLPI from soluble fraction E. coil SGE30 cells
containing plasmid pSGE8 were grown in a shaker flask to an 00600 of 0.7
and induced by the addition of IPTG to 0.2mM. At an 00600 of 1.1, the cells
were pelleted at 25,000 x g for 15 5  minutes. The pellet was resuspended
in T50E4 and was lysed by two passages through a french press at 20,000 psi
at 4, C. The lysate was centrifuged at 25,000 x g for 15 minutes. The
supernatant was made 25mM in DTT. This mixture was incubated at [err]. for
one hour and sufficient HCI was added to reach a final concentration of 5%.
After a 30 minute incubation at 0 C., the mixture was centrifuged at 25,000
x g for 15 minutes and the supernatant removed for further processing. 10
The pH of the supernatant was adjusted to 8.0 with 1 OM NaOH and analyzed
by sds-page , reverse phase hplc chromatography and elisa which indicated
at least 0.7 ug slpi per 130 ug total protein. the slpi thus obtained was
further purified on a sephadex sp-c25 chromatography column. it was
refolded to active slpi according to example 6. 15 EXAMPLE 8 The EcoRI
fragment containing the fused SLPI-MF I gene (see Ex. 3.E.) was ligated to
the EcoRI site of the yeast vector YIp5 as described by D. Botstein and
R.W. Davis in The Molecular Biology of the Yeast Saccharomyces, Cold Spring
Harbor Laboratory, pp. 607-636 (1982), specifically incorporated herein by
20 reference, to generate YIpSLPI-I and has been integrated into the URA3
gene of S. cerevisiae BS214 (MAT Ura3-52, pep4, prbl) by site-directed
recombination as described by T. Orr-Weaver et al. in Methods in Enzymology
101:228 (1983), specifically incorporated herein by reference. This strain,
S. cerevisiae SGY-1, secretes fully active SLPI into the culture supernate.
A second strain, SGY-3, also produces and secretes active SLPI. This strain
carries the MF I::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 gene, isolated from the
plasmid YEp24 as described by D. Botstein and R.W. Davis in The Molecular
Biology of the Yeast Saccharomyces, Cold Spring Harbor Laboratory, pp. 607-
636, specifically incorporated herein by reference, and cloned into the
Hindlll site of pJDB207 to construct 30 pGS585. The MF I::SLPI fusion gene,
contained on an EcoRI 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 Ito 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 [err] to stationary phase in SD medium lacking uracil
according to the method of F. Sherman et al. described in Methods in Yeast
Genetics, p. 62, Cold Spring Harbor Laboratories, Cold Spring Harbor, New
York (1981), specifically incorporated 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. 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 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 55 37    B. Purification of SLPI from soluble
fraction E. coli SGE30 cells containing plasmid pSGE8 were grown in a
shaker flask to an 00600 of 0.7 and induced by the addition of IPTG to
0.2mM. At an 00600 of 1.1, the cells were pelleted at 25,000 x g for 15 5
minutes. The pellet was resuspended in T50E4 and was lysed by two passages
through a french press at 20,000 psi at [err]. The lysate was centrifuged
at 25,000 x g for 15 minutes. The supernatant was made 25mM in DTT. This
mixture was incubated at [err]. for one hour and sufficient HCI was added
to reach a final concentration of 5%. After a 30 minute incubation at 0 C.,
the mixture was centrifuged at 25,000 x g for 15 minutes and the
supernatant removed for further processing. 10 The pH of the supernatant
was adjusted to 8.0 with 10M NaOH and analyzed by sds-page , reverse phase
hpIc chromatography and elisa which indicated at least 0.7 ug sIpi per 130
ug total protein. the slpi thus obtained was further purified on a sephadex
sp-c25 chromatography column. it was refolded to active slpi according to
example 6. 15 EXAMPLE 8 The EcoRI fragment containing the fused SLPI-MF I
gene (see Ex. 3.E.) was ligated to the EcoRI site of the yeast vector Ylp5
as described by D. Botstein and R.W. Davis in The Molecular Biology of the
Yeast Saccharomyces, Cold Spring Harbor Laboratory, pp. 607-636 (1982),
specifically incorporated herein by 20 reference, to generate YIpSLPI-I and
has been integrated into the URA3 gene of S. cerevisiae BS214 (MAT Ura3-52,
pep4, prbl) by site-directed recombination as described by T. Orr-Weaver et
al. in Methods in Enzymology 101:228 (1983), specifically incorporated
herein by reference. This strain, S. cerevisiae SGY-1, 



secretes fully active SLPI into the culture supernate. A second strain,
SGY-3, also produces and secretes active SLPI. This strain carries the MF
I::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 gene, isolated from the plasmid YEp24 as
described by D. Botstein and R.W. Davis in The Molecular Biology of the
Yeast Saccharomyces, Cold Spring Harbor Laboratory, pp. 607- 636,
specifically incorporated herein by reference, and cloned into the Hindlll
site of pJDB207 to construct 30 pGS585. The MF I::SLPI fusion gene,
contained on an EcoRI fragment, was cloned into the Sall site of pGS585
using EcoRl-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 Ito 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 [err] to stationary phase in SD medium lacking uracil
according to the method of F. Sherman et al. described in Methods in Yeast
Genetics, p. 62, Cold Spring Harbor Laboratories, Cold Spring Harbor, New
York (1981), specifically incorporated 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. 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 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 55 37    [err] said method comprising the steps of:
25        a) culturing a host microorganism transformed with a DNA sequence
capable of directing production 



of the serine protease inhibitor under conditions appropriate for
expression of the DNA sequence, and; b) harvesting the inhibitor. 30  2.
The method of Claim 1 further comprising the stop of permitting the
inhibitor to assume an active tertiary structure whereby it possesses
serine proteese inhibitor activity. 3. The method of Claim 1 wherein said
DNA sequence is a synthetic DNA sequence. 35  4. The method of Claim 1
wherein said DNA sequence is a natural DNA sequence. 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 permitting 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 plQ. 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. 55    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: 38    EP 0 205
4756 B1 a) Preparing a human cDNA library from cells capable of expressing
the native serine protease 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 protease
inhibitor protein 5         expressed by a clone of the cDNA library; c)
Identifying at least one clone containing a cDNA coding for the inhibitor
and, optionally; d) Isolating the cDNA coding for the inhibitor from the
clone; and e) Linking the cDNA, or fragments thereof, to operational
elements to maintain and express the 



cDNA in a host microorganism. 10 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 stops of: 15
a) Preparing a human genomic DNA library; b) Probing the genomic DNA
library with at least one nucleic acid probe capable of hybridizing to 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) Identifying at least one clone containing a genomic DNA
coding for the inhibitor and, optionally; 20        d) Isolating the
genomic DNA coding for the inhibitor from the clone; and e) Linking the
genomic DNA, or fragments thereof, to operational elements to maintain and
express the DNA in a host microorganism. 16. A synthetic DNA sequence
capable of directing microbial synthesis of a serine protease inhibitor 25
comprising a single unfragmented polypeptide chain, said inhibitor having
at least one active site possessing serine protease inhibitor activity and
exhibiting 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: [err] 56 39    17. The DNA
sequence of Claim 16 wherein said sequence is selected from the group
consisting of (1): [err] 25 or (2) sequences which are equivalent to (1) as
a result of degeneracy of the genetic code. 18. A recombinant vector
comprising the DNA sequence of Claims 16 or 17. 30 19. A host cell
transformed with the recombinant vector of Claim 18. 20. An isolated DNA
sequence which codes for a serine protease inhibitor comprising a single
unfragmen- ted polypeptide chain having the following amino acid sequence:
[err] 55 21. The DNA sequence of Claim 20 which is a cDNA. 



40    22. The DNA sequence of Claim 20 which is a genomic DNA. 23. A
recombinant vector comprising the DNA sequence of Claims 20, 21 or 22. 5
24. A host cell transformed with the recombinant vector of Claim 23. 25. A
method for the synthesis of a recombinant serine protease inhibitor
comprising a single unfragmen- ted polypeptide chain, such a method
comprising: a) Preparing a DNA sequence capable of directing a host
microorganism to produce a polypeptide 10       comprising the amino acid
sequence: [err] or a fragment of said DNA encoding a polypeptide having at
least one active site possessing serine 30        protease inhibitor
activity, wherein [err] and [err] are the same or different and are
selected from the group consisting of a substituted or unsubstituted amino
acid residue or derivative thereof; and [err] are the same or different and
are selected from the group 35        consisting of methionine, valine,
alanine, phenylalanine, tyrosine, tryptophan, lysine, glycine and arginine,
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; e) 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 55 41  



EP 0 205 475 B1 [err] or a fragment thereof, said fragment having at least
one active site possessing serine protease inhibitor activity. 25 27. A DNA
sequence capable of directing microbial synthesis of a single unfragmented
polypeptide chain wherein laid polypeptide comprises the amino acid
sequence: [err] 35 45 or a fragment of said DNA encoding a polypeptide
having at least one active site possessing serine protease inhibitor
activity; wherein [err] and [err] 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 [err] and [err] 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 55     sequence: 42    EP 0 205 475 B1
[err] or a fragment thereof, said fragment having at least one active site
possessing serine protease inhibitor activity. 25 29. A recombinant vector
comprising the DNA sequence of claim 27 or 28. 30. A host cell transformed
with the recombinant vector of claim 29. 30 Claims 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: [err] 43    EP 0 205
475 B1 said method comprising the steps of: a) culturing a host
microorganism transformed with a DNA sequence capable or directing
production of the serine protease inhibitor under conditions appropriate
for expression of the DNA sequence, and; 5       b) harvesting the
inhibitor. 2. The method of Claim 1 further comprising the step of
permitting the inhibitor to assume an active tertiary structure whereby it
possesses serine protease inhibitor activity. 10  3.  The method of Claim 1
wherein said DNA sequence is a synthetic DNA sequence. 4. The method of
Claim 1 wherein said DNA sequence is a natural DNA sequence. 5. The method
of Claim 1 which further comprises purification of the inhibitor. 15 6. The
method of Claim 5 wherein said purification is conducted prior to
permitting said inhibitor to assume an active form. 7. The method of Claim
5 wherein purification in conducted subsequent to permitting said inhibitor
to 20     assume an active form. 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. 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.
30    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: a)
Preparing a human cDNA library from cells capable of expressing the native
serine protease 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) Isolating the cDNA coding for the inhibitor
from the clone; and e) Linking the cDNA, or fragments thereof, to
operational elements to maintain and express the cDNA in a host
microorganism. 45 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 to 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)
Identifying 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 e) Linking the genomic DNA, or fragments
thereof, to operational elements to maintain and express the DNA in a host
microorganism. 44    16. A method for the production of a synthetic DNA
sequence capable of directing microbial synthesis of a serine protease
inhibitor comprising a single unfragmented polypeptide chain, said
inhibitor having at least one active site possessing serine protease
inhibitor activity and exhibiting at least 40% homology to a native serine
protease inhibitor isolated from parotid secretions, said native serine
protease 5      inhibitor having the following amino acid sequence: [err]
comprising preparing said synthetic DNA sequence by polynucleotide
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): [err]
55 or (2) sequences which are equivalent to (1) an a result of degeneracy
of the genetic code. 45 



18. A method for the production of a recombinant vector which comprises the
DNA sequence obtained by the method of Claim 16 or 17 comprising inserting
said DNA sequence into a suitable vector. 19. A method for the production
of a host cell transformed with the recombinant vector obtained by the 5
method of Claim 18 comprising transforming a host cell with said vector.
20. A method for the production of a natural DNA sequence which codes for a
serine protease inhibitor comprising a single unfragmented polypeptide
chain having the following amino acid sequence: 10 [err] 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 expressed by a clone of the cDNA library; c)
Identifying at least one clone containing a cDNA coding for the inhibitor
and, d) Isolating the cDNA coding for the inhibitor from the clone; 40
or a) Preparing a human genomic DNA library; b) Probing the genomic DNA
library with at least one nucleic acid probe capable of hybridizing to 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; 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 therein the DNA
sequence is a genomic DNA. 23. A method for the production of a recombinant
vector which comprises the DNA sequence 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. 46  



25. A method for the synthesis of a recombinant serine protease inhibitor
comprising a single unfragmen- ted polypeptide chain, such a method
comprising: a) Preparing a DNA sequence capable of directing a host
microorganism to produce a polypeptide comprising the amino acid sequence:
5 [err] or a fragment of said DNA encoding a polypeptide having at least
one active site possessing serine protease inhibitor activity, wherein 25
[err] and [err] are the same or different and are selected from the group
consisting of a substituted or unsubstituted amino acid residue or
derivative thereof; and [err]  and [err] are the same or different and are
selected from the group consisting of methionine, valine, alanine,
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; c) 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 35       expression of the inhibitor; e) 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: 45 50 55 47    [err]
10 



or a fragment thereof, said fragment having at least one active site
possessing serine protease inhibitor activity. 25 27. A method for the
Production of a DNA sequence capable of directing microbial synthesis of a
single unfragmented polypeptide chain wherein said polypeptide comprises
the amino acid sequence: [err] 45 or a fragment of said DNA encoding a
polypeptide having at least one active site possessing serine protease
inhibitor activity; wherein [err] and [err] 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 [err] and [err]
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 48    28 The method of Claim 27, wherein said serine
protease inhibitor comprises the amino acid sequence: [err] 20 25 or a
fragment thereof, said fragment having at least one active site possessing
serine protease inhibitor activity. 29. A method for the production of a
recombinant vector which comprises the DNA sequence obtained 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 cell transformed
with the recombinant vector obtained by the method of Claim 29 comprising
transforming a host cell with said vector. 35  PatentansprUche
Patentansprtche fir folgende Vertragsstaaten BE, CH, Li, DE, FR, 6B, IT,
LU, NL, SE 1. Verfahren zur Herstellung eines rekombinanten
Serinprotease-Inhibitors, umfassend eine einzelne, unfragmentierte
Polypeptidkette, wobei der Inhibitor mindestens eine aktive Stelle besitzt,
die Serinpro- 40     tease-lnhibitoraktivitat und mindestens 40% Homologie
zu einem aus Parotissekreten isolierten, nativen 



Serinprotease-inhibitor aufweist und wobei der native
Serinprotease-Inhibitor die folgende Aminossure- sequenz besitzt: 48 60 55
49    EP 0 205 475 B1                    lc  ll lg  I|D ! I I1uII 11111!
11111i II 1111 S.GLy-Lyu-l-SPhe-Ly-&aGs-V<Ly-?U-f
Pr@-Lyu-LysS-6r-Ala-GnCy-AnCy-~-Arq-yt"Lys LOy-uy-Lft      -uCyzmG gnmSrA1h
10                XI-y-'XLuAVPcVjA pro                  Fd~inAZLy-PrCm G
JLYm Ly'iCyFinP1@mf1E 15 Am-.Ph-Cy-Ju-G1NMt-AspinGly-O13inyLyU.AW4~ M
-LuLys-3Cy                s-Cy    s-iAt41y-Bt-Cy3Gy-Lys- 20
S.~csriVa-S..y-PrroValyLysmAla, worin das Verfahren die folgenden Schritte
umfaBt: a) Kultivieren eines Wirtsmikroorganismus, der mit einer
DNA-Sequenz transformiert ist, welche 25        f~hig ist, die Herstellung
des Serinprotease-Inhibitors unter Bedingungen, die fUr 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 Tertiar- 30     struktur einnehmen kann, wodurch
dieser Serinprotease-lnhibitoraktivitlt erhalt. &  Verfahren nach Anspruch
1, worin die DNA-Sequenz eine synthetische DNA-Sequenz ist. 4. Verfahren
nach Anspruch 1, worin die DNA-Sequenz eine natUrliche DNA-Sequenz !st. 35
5. Verfahren nach Anspruch 1, welches weiterhin die Reinigung des
Inhibitors umfaBt. 6. Verfahren nach Anspruch 5, worin die Reinigung vor
dem Schritt durchgeffhrt wird, worin der Inhibitor eine aktive Form
einnimmt. 40 7. Verfahren nach Anspruch 5, worin die Reinigung nach dem
Schritt durchgefOhrt wird, worin der Inhibitor 



eine aktive Form einnimmt. 8. Verfahren nach Anspruch 1, worin die
DNA-Sequenz auf einem Vektor getragen wird, welcher Teile der 45
Vektoren, ausgewAhIt 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. 50  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. 55
1& Verfahren nach Anspruch 4, worin die natUrliche DNA-Sequenz durch ein
Verfahren erhalten wird, welches die folgenden Schritte umfaBt: 50    a)
Herstellen einer humanen cDNA-Bank aus Zellen, die f~hig sind, den nativen
Serinprotease- Inhibitor zu exprimieren; b) Durchsuchen der cDNA-Bank mit
mindestens elner Nukleinsgure-Sonde, welche fahig ist, an eine cDNA zu
hybridisieren, die fUr den Inhibitor kodiert, oder mit mindestens einer
Sonde, welche fahig 5         ist, an ein durch einen Klon der cDNA-Bank
exprimlertes Protease-Inhibitorprotein zu binden; c) Identifizieren
mindestens eines KMons, welcher eine cDNA enthalt, die far den Inhibitor
kodiert und, wahlweise; d) Isolieren der cDNA, die far den Inhibitor aus
dem KMon kodiert; und e) Verbinden der cDNA, oder von Fragmenten davon, mit
funktionellen Elementen, um die cDNA in 10        einem
Wirtsmikroorganismus zu halten und zu exprimieren. 14. Verfahren nach
Anspruch 13, worin die Zellen humane Parotiszellen sind. 1S Verfahren nach
Anspruch 4, worin die natUrliche DNA-Sequenz durch ein Verfahren erhalten
wird, 75     welches die folgenden Schritte umfaft: a) Herstellen einer
humanen, genomischen DNA-Bank; b) Durchsuchen der genomischen DNA-Bank mit
mindestens einer Nukleinsaure-Sonde, welche fahig ist, an eine genomische
DNA zu hybridisieren, die fOr den Inhibitor kodiert, oder mit mindestens
einer Sonde, welche fghig ist, an ein durch einen KMon der genomischen
DNA-Bank 20        exprimiertes Protease-inhibitorprotein zu binden; c)
Identifizieren mindestens eines Klons, watcher eine genomische DNA enth~lt,
die far den Inhibitor kodiert und wahlweise; 



d) Isolieren der genomischen DNA, welche flr den Inhibitor kodiert, aus dam
KWon; und e) Verbinden der genomischen DNA, odor von Fragmenten davon, mit
funktionellen Elementen, um 25        die DNA in elnern
Wirtsmikroorganismus zu halten und zu exprimieren. 16. Synthetische
DNA-Sequenz, welche fahig ist, die mikrobielle Synthese eines
Serinprotease-Inhibitors, welcher esne einzelne, unfragmentierte
Polypeptidkette umfaBt, zu lenken, worin der Inhibitor minde- stens eine
aktive Stells besitzt, welche Serinprotease-Inhibitoraktivitit besitzt und
mindestens 40% 30      Hornologie zu einem aus Parotissekreten isolierten,
nativen Serinprotease-Inhibitor aufweist, und wobei der native
Serinprotease-inhibitor die folgende Aminosauresequenz besitzt: 35
s        Y1Y-va-incYr-                                        t@ 6Sy-iLyX-S
-Al-gE-Cys-gr P1- G~~y..LySL1TUACY5CYI jfQ-jZP-Y8-ZtCP f0
-Lys-3C5ua-Pt-AinVIt-_SI1 pa.IYLYuX G1iL3CS1 45
nto-ftr-A3qlAry-myi-P=- yU-lP- AiPh.'U-sIU-Ut-mASPmGIY-G-CLYn-AZ 50
gpmL.U-LyU-CySCy3sOtG1Yimtnlyt3y-hL- Sr.ys-Val-er-Pro-Va-Lys-, 17.
DNA-Sequenz nach Anspruch 16, worn die DNA-Sequenz ausgewshit ist aus der
Gruppe, bestehend aus (1): 51    EP 0 205 475 B1 [err] 25    oder (2)
Sequenzen, welche als Folge der DegeneriertheHt des genetischen Codes
equivalent zu (1) sind. 18 Rekombinanter Vektor, umfassend die DNA-Sequenz
nach Anspruch 16 oder 17. 30 19. Wirtszelle, welche mit dem rekombinanten
Vektor nach Anspruch 18 transformiert ist. 20. Isolierte DNA-Sequenz,
welche fOr elnen Serinprotease-lnhibitor, umfassend eine einzelne,
unfragmen- tierte Polypeptidkette mit der folgenden Aminosauresequenz,
kodiert 35 40               L      y       34flun          f       -sC 4
Gly-Lys-LysAm~aumCPG fOCa15P-w!@46 45 



60               AunPhmOsGU<6tAS'G1-3J&y3.Y4E
ASp-I*U-LYS-CyMc-tinglyNY~tinCY5413YLYo s.-yVaI-SoxPro-Va-LyS-'A1. 55 21.
DNA-Sequenz nach Anspruch 20, welche eine cDNA ist. 52    EP 0 205 475 B1
111 liii Iii II I!I * C   L   M   S   , 22. DNA-Sequenz nach Anspruch 20,
welche eine genomische DNA ist. 23. Rekombinanter Vektor, umfassend die
DNA-Sequenz nach Anspruch 20, 21 oder 22. 5  24. Wirtszelle, welche mit dem
rekombinanten Vektor nach Anspruch 23 transformiert ist. 25. Verfahren zur
Synthese eines rekombinanten Serinprotease-Inhibitors, umfassend eine
einzelne, unfrag- mentierte Polypeptidkette, wobei ein solches Verfahren
umfaBt: a) Herstellen einer DNA-Sequenz, welche fahig ist, einen
Wirtsmikroorganismus zur Herstellung 10       eines Polypeptids, umfassend
die Aminosauresequenz: 20                                              t
i wshu4 GLS1m4.AsrLa43-  _ 25 zu lenken, oder eines Fragments der DNA,
welches fOr ein Polypeptid mit mindestens elner aktiven 30        Stelle,
die Serinprotease-Inhibitoraktivitlt aufweist, kodiert; worin Ri und R7
gleich oder verschieden und ausgewhilt sind aus der Gruppe, bestehend aus
einem substituierten oder unsubstituierten Aminosaurerest oder Derivaten
davon; und R2, Rs, R4, Rs, Rs, Re und Rs gleich oder verschieden und
ausgewihlt sind aus der Gruppe, 35        bestehend aus Methionin, Valin,
Alanin, Phenylalanin, Tyrosin, Tryptophan, Lysin, Glycin und Arginin, b)
Klonieren der DNA-Sequenz in einen Vektor, welcher fghig ist, in einen
Wirtsmikroorganismus transferiert zu werden und darin zu replizieren, wobei
ein solcher Vektor funktionelle Elemente fOr die DNA-Sequenz enthlit; 40
C) Transferieren des Vektors, welcher die DNA-Sequenz und funktionellen
Elemente enthlit, in einen Wirtsmikroorganimsus, welcher fahig ist, den
Serinprotease-Inhibitor zu exprimieren; d) Kultivieren des
Wirtsmikroorganismus unter Bedingungen, die fUr die Amplifizierung des
Vektors 



und Expression des Inhibitors geeignet sind; e) Gewinnen des Inhibitors;
und 45       f) elnen Schritt, worin der Inhibitor eine aktive
Tertifrstruktur einnehmen kann, wodurch er Serinpro-
tease-lnhibitoraktivitat erhalt. 26. Verfahren nach Anspruch 25, worin der
Serinprotease-Inhibitor aus einer einzelnen, unfragmentierten
Polypeptidkette die folgende Aminosauresequenz umfaBt: 50 53    EP 0 205
475 B1 oder ein Fragment davon, wobel das Fragment mindestens eine aktive
Stelle aufweist, die Serinprotea- 25      se-lnhibitoraktivitat besitzt.
27. DNA-Sequenz, welche fahig ist, die mikrobielle Synthese einer
einzelnen, unfragmentierten Polypeptid- kette zu lenken, worin das
Polypeptid die Aminosiuresequenz umfaBt: 30 3rb 40
S7 - -3- - . 45 oder ein Fragment dieser DNA, welches ein Polypeptid mit
mindestens einer aktiven Stelle, die Serinprotease-Inhibitoraktivitat
aufweist, kodiert, worin R, und R7 gleich oder verschieden und ausgewihit
sind aus der Gruppe, bestehend aus einem 50      substituierten oder
unsubstituierten Aminosaurerest oder Derivaten davon; und R2, R3, RN, Rs,
Rs, Rs und Rs gleich oder verschieden und ausgewihit 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 Aminosduresequenz 55      umfaft: 54
[err] 15 oder eines Fragments davon, wobei das Fragment mindestens eine
aktive Stelle besitzt, welche 



25      Serinprotease-lnhibitoraktivitat aufweist. 29. Rekombinanter
Vektor, umfassend die DNA-Sequenz nach Anspruch 27 oder 28. 30. Wirtszolle,
welche mit dem rekombinanten Vektor nach Anspruch 29 transformiert ist. 30
PatentansprUche fUr folgenden Vertragsstaat: AT 1. Verfahren zur
Herstellung elnes rekombinanten Serinprotease-inhibitors, umfassend elne
einzelne, unfragmentierte Polypeptidkette, wobel der Inhibitor mindestens
eine aktive Stelle besitzt, die Serinpro- 36     tease-Inhibitoraktivitat
und mindestens 40% Homologie zu elnem aus Parotissekreten isolierten,
nativen Serinprotease-Inhibitor aufweist und wobel der native
Serinprotease-Inhibitor die folgende Aminosgure- KJ           sequenz
besitzt: 40 45 50 56 55    EP 0 205 475 B1 [err] 28        a) Kultivieren
eines Wirtsmikroorganismus, der mit einer DNA-Sequenz transformiert ist,
welche f~hig ist, die Herstellung des Serinprortease-Inhibitors urnter
Bedingungen, die far die Expression der DNA-Sequenz geeignet sind, zu
lenken, und: b) Gewinnen des Inhibitors. 30 2. Verfahren nach Anspruch 1,
weiterhin umnfassend einen Schritt, worin der Inhibitor eine aktive
Terti~r- struktur einnehmen kann, wodurch dieser
Serinprotease-lnhibitoraktivitdt erh~lt. 3.Verfahren nach Anspruch 1, worin
die DNA-Sequenz eine synthetische DNA-Sequenz ist. 38  4. Verfahren nach
Anspruch 1, wormn die DNA-Sequenz eine natUrliche DNA-Sequenz ist. K.-' 5.
Verfahren nach Anspruch 1, welches weiterhin die Reinigung des Inhibitors
umfal~t. 6. Verfahren nach Anspruch 5, wormn die Reinigung vor demn Schritt
durchgef~hrt wird, worin der Inhibitor 40     eine aktive Form einnimmt. 7.
Verfahren nach Anspruch 5, worin die Reinigung nach demn Schritt
durchgef~hrt wird, wormn der Inhibitor elne aktive Form einnimmt. 4s 8.
Verfahren nach Anspruch 1, worin die DNA-Sequenz auf einemn Vektor getragen
wvird, weicher Teile der Vektoren, ausgewfthlt aus der Gruppe, bestehend
aus pBR322 und pIQ, umfast. 



9. Verfahren nach Anspruch 1, worin der Wirtsmikroorgarnismus ausgewhiflt
ist aus der Gruppe, bestehend aus Mikroorganismen der Gattungen
Escherichia, Bacillus und Saccharomyces. 80 10. Verfahren nach Anspruch 9,
worin der Wirtsmikroorganismus Escherichia Coil ist. 11. Verfahren nach
Anspruch 9, worin der Wirtsmikroorganismus Bacillus subtilis ist. 88  12.
Verfahren nach Anspruch 9, wormn der Wirtsmikroorganismus Saccharomyces
cereVisiae ist. 13. Verfahren nach Anspruch 4, worin die natUrliche
DNA-Sequenz durch ein Verfahren erhalten wird, weiches die folgenden
Schritte umfaet: 56    *   t   L  n a) Herstellen einer humanen cDNA-Bank
aus Zellen, die f hig sind, den nativen Serinprotease- Inhibitor zu
exprimieren; b) Durchsuchen der cDNA-Bank mit mindestens einer
Nukleinslure-Sonde, welche fahig ist, an eine cDNA zu hybridisieren, die
fOr den Inhibitor kodiert, oder mit mindestens einer Sonde, welche fahig 5
ist, an ein durch einen Klon der cDNA-Bank exprimiertes
Protease-Inhibitorprotein zu binden; c) Identifizieren mindestens eines
KMons, welcher eine cDNA enth~lt, die fUr den Inhibitor kodiert und,
wahlweise; d) Isolieren der cDNA, die far den Inhibitor aus dem Klon
kodiert; und e) Verbinden der cDNA, oder von Fragmenten davon, mit
funktionellen Elementen, um die cDNA in 10       elnem Wirtsmikroorganismus
zu halten und zu exprimieren. 14. Verfahren nach Anspruch 13, worin die
Zellen humane Parotiszellen sind. 15. Verfahren nach Anspruch 4, worin die
natUrliche DNA-Sequenz durch ein Verfahren erhalten wird, 15     welches
die folgenden Schritte umfaBt: a) Herstellen einer humanen, genomischen
DNA-Bank; b) Durchsuchen der genomischen DNA-Bank mit mindestens einer
Nukleinsaure-Sonde, welche fahig ist, an eine genomische DNA zu
hybridisieren, die far den Inhibitor kodiert, oder mit mindestens einer
Sonde, welche fihig ist, an ein durch einen Klon der genomischen DNA-Bank
20       exprimiertes Protease-Inhibitorprotein zu binden; c)
Identifizieren mindestens eines KMons, welcher eine genomische DNA enth~lt,
die fOr den Inhibitor kodiert und wahlweise; d) Isolieren der genomischen
DNA, welche flr den Inhibitor kodiert, aus dem KMon; und e) Verbinden der
genomischen DNA, oder von Fragmenten davon, mit funktionellen Elementen, um



25       die DNA in einem Wirtsmikroorganismus zu halten und zu
exprimieren. 16. Verfahren zur Herstellung einer synthetischen DNA-Sequenz,
welche fahig ist, die mikrobielle Synthese eines Serinprotease-inhibitors,
weicher eine einzelne, unfragmentierte .Polypeptidkette umfaft, zu len-
ken, worin der Inhibitor mindestens eine aktive Stelle besitzt, welche
Serinprotease-Inhibitoraktivitat 30     besitzt und mindestens 40%
Homologie zu elnem aus Parotissekreten isolierten, nativen Serinprotease-
Inhibitor aufweist, und wobei der native Serinprotease-inhibitor die
folgende Aminosguresequenz besitzt: 40                   LU
-[ 45 50                 ,_-.           ;GU       -iA    int-;i
hh 55 umfassend das Herstellen der synthetischen DNA-Sequenz durch
Polynukleotid-Synthese in elner an sich bekannten Weise. 57    17.
Verfahren nach Anspruch 16, worin die DNA-Sequenz ausgewahit ist aus der
Gruppe, bestehend aus (1): K>5                  5s                mm  TAM
GCTT  Am=  TSS   TM= Cc.cc GaM   A=   acG GTc  =oS TAM  AAC CGGu  To=  GT
A= 10 ca ccs Gm  Mac                                  '          ana Aca
csO  GCC5 MaTOcOA cCCGi TAMX  Gccco  GALC CZ=  occm WA    G C TGmaC  ccCC=
Ga" 20 G2AT GM=CG GaCCA  TA   M    ATCM lAA   CTOTA TO;   ATT    Sc A 25
TOTT TTCC  CGcTA  AA&C AM   3 ' oder (2) Sequenzen, welche als Folge der
Degeneriertheit des genetischen Codes Rquivalent zu (1) sind. 30 18
Verfahren zur Herstellung eines rekombinanten Vektors, welcher die durch
das Verfahren nach 



Anspruch 16 oder 17 erhaltene DNA-Sequenz umfait, umfassend das Einsetzen
der DNA-Sequenz in einen geeigneten Vektor. 35  19. Verfahren zur
Herstellung einer Wirtszelle, welche mit dem  durch das Verfahren nach
Anspruch 18 erhaltenen rekombinanten Vektor transformiert ist, umfassend
das Transformieren einer Wirtszelle mit K>            dem Vektor. 20.
Verfahren zur Herstellung einer nattrlichen DNA-Sequenz, welche flr einen
Serinprotease-Inhibitor, 40      umfassend eine einzelne, unfragmentierte
Polypeptidkette mit der folgenden Aminosauresequenz, kodiert: 45 50 55 58
EP 0 205 475 B1                     I    111            l  IIIMIIIII!IDI
[err] umfassend die Schritte a) Herstellen einer humanen cDNA-Bank aus
Zellen, die fahig sind, den nativen Serinprotease- 25        Inhibitor zu
exprimieren; b) Durchsuchen der cDNA-Bank mit mindestens einer
Nukleinsaure-Sonde, welche fahig ist, an eine cDNA zu hybridisieren, die
fOr den Inhibitor kodiert, oder mit mindestens einer Sonde, welche fihig
ist, an ein durch einen Klon der cDNA-Bank exprimiertes
Protease-Inhibitorprotein zu binden; c) Identifizieren mindestens eines
Klons, welcher eine cDNA enthalt, die fOr den Inhibitor kodiert 30
und, d) Isolieren der cDNA, die far den Inhibitor aus dem Klon kodiert;
oder a) Herstellen einer humanen, genomischen DNA-Bank; b) Durchsuchen der
genomischen DNA-Bank mit mindestens einer Nukleinsaure-Sonde, welche 35
fahig ist, an eine genomische DNA zu hybridisieren, die fOr den Inhibitor
kodiert, oder mit mindestens einer Sonde, welche fahig ist, an ein durch
einen Klon der genomischen DNA-Bank exprimiertes Protease-Inhibitorprotein
zu binden; c) Identifizieren mindestens eines Klons, welcher eine
genomische DNA enthalt, die fUr den Inhibitor kodiert und 40        d)
Isolieren der genomischen DNA, welche fUr 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.
45 23. Verfahren zur Herstellung eines rekombinanten Vektors, welcher die
durch das Verfahren nach Anspruch 20, 21 oder 22 erhaltene DNA-Sequenz
umfafft, umfassend das Einsetzen der DNA- Sequenzen in einen geeigneten
Vektor. 5o  24. Verfahren zur Hersteliung einer 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 elne einzelne, unfrag- 55
mentierte Polypeptidkette, wobel ein solches Verfahren umfaft: a)
Herstellen einer DNA-Sequenz, welche fahig ist, einen Wirtsmikroorganismus
zur Herstellung eines Polypeptids, umfassend die Aminosauresequenz: 59
EP 0 205 475 B1                   IILIl 1IIIlI iiII * C   L   M   S * [err]
zu Lenken, oder eines Fragments der DNA, welches ftr ein Polypeptid mit
mindestens einer aktiven Stelle, die Serinprotease-Inhibitoraktivitat
aufweist, kodiert; worin 20        Ri und R7 gleich oder verschieden und
ausgewahit sind aus der Gruppe, bestehend aus einem substituierten oder
unsubstituierten Aminosaurerest oder Derivaten davon; und R2, Rs, R4, Rs,
R6, RN und Rs gleich oder verschieden und ausgewihit sind aus der Gruppe,
bestehend aus Methionin, Valin, Alanin, Phenylalanin, Tyrosin, Tryptophan,
Lysin, Glycin und Arginin, 25        b) Klonieren der DNA-Sequenz in einen
Vektor, welcher fahig ist, in einen Wirtsmikroorganismus transferiert zu
werden und darin zu replizieren, wobel ein solcher Vektor funktionelle
Elemente far die DNA-Sequenz enthalt; c) Transferieren des Vektors, welcher
die DNA-Sequenz und funktionellen Elemente enthlit, in einen
Wirtsmikroorganimsus, welcher fahig ist, den Serinprotease-Inhibitor zu
exprimieren; 30        d) Kultivieren des Wirtsmikroorganismus unter
Bedingungen, die far die Amplifizierung des Vektors und Expression des
Inhibitors geeignet sind; e) Gewinnen des Inhibitors; und 



f) einen Schritt, worin der Inhibitor eine aktive Tertiirstruktur einnehmen
kann, wodurch er Serinpro- tease-lnhibitoraktivitait erhallt. 35 26.
Verfahren nach Anspruch 25, worin der Serinprotease-Inhibitor aus einer
einzelnen, unfragmentierten Polypeptidkette die folgende Aminosauresequenz
umfal~t: 40 45 50 56 60    EP 0 205 475 B1            1L SI 10 15 20 oder
emn Fragment davon, wobeilcdes Fragment mindestens eine aktive Stelle
aufweist, die Serinprotea- 25     se-inhibitoraktivitlt besitzt. 27.
Verfahren zur Herstellung elner DNA-Sequenz, welche f~hig ist, die
mikrobielle Synthese einer einzelnen unfragmentierten Polypeptidkette zu
lenken, worin dls Polypeptid die Aminosluresequenz urnfal~t: 30 Gj-yLy*=twA
qmtScy-x A^ 40 odor eines Fragments davon , wbeidas Frnt mindly
mtmiestens eine aiveie Seweibt ,  die Serinprotea- 25
.,g.I.gSer nhibitoraktiv gmbe tzt. uws.klert@ 27. Vefarn zr7 Hlerstelln
eiershen DN-euenz, a welchet faig ist dier  mirobielle Snhenase einern
besehed as  ethionin, Vali,  lainPeyainmuTyrosin, Trpthan, Lyin, Glyin n
rgn 28 einelef ufagetiren     Poypptdktt zusplenken, worin der  Peipoes-n
ii    i olypepticde Aminosaluresequenz umfa~t: 40 45                  s;
asru _a4O141m paim-yU~I>p, odrene   rGmet  e  Nwihsfr mPlppi   i  idsAten
leeatve    le  i SeipotaeIniioakiiytafestodirt 



55   e uaseinds drgens Heselnder DNA -Swequhenz f in eolypertan mith
beindetens Weise.eatvnStle  i 28   efbe   ahAsrc   7
omdrSerinprotease-Inhibitortiit ~  dieest  fogeoediert;esqun 50mworin R1un
R   lechoerveshide  udaugeaitsidau dr  rpp, eteen   use1e    EP 0 205 475
B1                 1II3  llI1l III 1IIj II I!I * C   L   M S * 10 20 oder
eines Fragments davon, wobel das Fragment mindestens elne aktive Stelle
besitzt, welche 25     Serinprotease-Inhibitoraktivitat aufweist. 29.
Verfahren zur Herstellung eins rekombinanten Vektors, welcher die durch das
Verfahren nach Anspruch 27 oder 28 erhaltene DNA-Sequenz umfaft, umfassen
das Einsetzen der DNA-Sequenz in einen geeigneten Vektor. 30 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. 36 Revendications
Revendications pour les Etats contractants sulvants: BE, CH, Li, DE, FR,
GB, IT, LU, NL, SE 1. Proced6 pour la production d'un inhibiteur
recombinant de s6rine protease, comprenant une seule cha~ne polypeptidique
non fragmentee, ledit inhibiteur comportant au moins un site actif
possedant une 40     activite d'inhibiteur de serine protease, et une
homologie d'au moins 40 % avec un inhibiteur natif de sdrine protease isole
A partir de secretions parotidiennes, ledit inhibiteur natif de sdrine
protdase comportant la sdquence d'aminoacides suivante: 45 50 55 62    EP 0
205 475 Bi                  I I!IIJ IIII liji 1IIj 111111 



* C   L   M   S * [err] ledit procede comprenant les etapes suivantes: a)
culture d'un micro-organisme h8te transform4 par une sequence d'ADN capable
d'induire la 25        production de l'inhibiteur de serine protease dans
des conditions appropriees & I'expression de la sequence d'ADN, et b)
recolte de l'inhibiteur. 2. Procede selon la revendication 1, comprenant en
outre 1'6tape consistant a permettre & l'inhibiteur 30     d'adopter une
structure tertiaire active grace A laquelle il possede une activite
d'inhibiteur de serine protease. 3. Procd4 saelon la revendication 1, dans
lequel ladite sequence d'ADN est une sequence d'ADN synthetique. 35 4.
Procede selon la revendication 1, dans lequel ladite s6quence d'ADN est une
sequence d'ADN naturel. 5. Procde saelon la revendication 1, qui comprend
en outre la purification de l'inhibiteur. 40  6. Procede selon la
revendication 5, dans lequel ladite purification est effectuee avant
l'6tape consistant a permettre audit inhibiteur d'adopter une forme active.
7. Procede selon la revendication 5, dans lequel la purification est
effectu6e apres l'etape consistant a permettre audit inhibiteur d'adopter
une forme active. 45 8. Proc6de selon la revendication 1, dans lequel la
sequence d'ADN est portee sur un vecteur compre- nant des parties des
vecteurs choisis parmi pBR322 et plQ. 9. Procde saelon la revendication 1,
dans loquel le micro-organisme h8te east choisi parmi des micro- 50
organismes appartenant aux genres Escherichia, Bacillus et Saccharomyces.
10. Procde saelon la revendication 9, dans lequel le micro-organisme h8te
est Escherichia coil. 11. Procede selon la revendication 9, dans lequel le
micro-organisme h8te est Bacillus subtflis. 55 12. Procde saelon la
revendication 9, dans loquel le micro-organisme h8te east Saccharomyces
cerevi- siae. 63    EP 0 205 475 B1                     I  i0lll 1111111
lill Jill 1111 13. Procedd selon la revendication 4, dans lequel la
sequence d'ADN naturel est obtenue par un procMd6 



comprenant les etapes sulvantes: a) preparation d'une banque de fragments
d'ADNc humain provenant de cellules capables d'expri- mer l'inhibiteur
natif de serine protease; K>'   5       b) sondage de la banque d'ADNc a
l'aide d'au moins une sonde d'acide nucl~ique capable d'hybridation avec un
ADNc codant pour l'inhibiteur ou a I'aide d'au moins une sonde capable de
liaison a une prot6ine inhibitrice de protease, exprimde par un clone de la
banque d'ADNc; c) identification d'au moins un clone contenant un ADNc
codant pour l'inhibiteur, et, 6ventuellement d) isolement de l'ADNc codant
pour l'inhibiteur provenant du clone; et 10       e) liaison de l'ADNc, ou
de fragments de celui-ci, a des 6lments fonctionnels pour maintenir at
exprimer l'ADNc dens un micro-organisme h8te. 14. Procd6 selon la
revendication 13, dans lequel les cellules sont des collules parotidiennes
humaines. i6 15. Procede selon la revendication 4, dans lequel ladite
sdquence d'ADN naturel est obtenue par un procede comprenant les etapes
suivantes: a) preparation d'une banque de fragments d'ADN gdnomique humain;
b) sondage de la banque de fragments d'ADN genomique A I'aide d'au moins
une sonde d'acide nucl~ique capable d'hybridation avec un ADN g6nomique
codant pour l'inhibiteur ou & I'aide d'au 20       moins une sonde capable
de liaison a une proteine inhibitrice de prot6ase, exprim6e par un clone de
la banque d'ADN gdnomique; c) identification d'au moins un clone contenant
un ADN ge nomique codant pour l'inhibiteur et, 6ventuellement, d) isolement
de I'ADN g~nomique codant pour l'inhibiteur provenant du clone; at 26
e) liaison de I'ADN genomique, ou de fragments de celui-ci, & des 6l6ments
fonctionnels pour le maintien et l'expression de I'ADN dans un
micro-organisme h8te. 16. S6quence d'ADN synthdtique capable de diriger la
synthbse microbienne d'un inhibiteur de serine prot~ase comprenant une
seule chalhe polypeptidique non fragment6e, ledit inhibiteur comportant au
30     moins un site actif poss6dant une activit6 d'inhibiteur de serine
protease et prdsentant une homologie d'au moins 40 % avec un inhibiteur
natif de serine protease isol6 a partir de secretions parotidiennes, ledit
inhibiteur natif de serine protease comportant la sequence d'aminoacides
suivante: 35                 S l- ZsSt-l- 40 Gly-Lyg-LTy
inAr-CY3-C7Uft@AS1-b-YS-GLy- 50 s8r-cys-Va1-ez-Pro-VaI-Lys-Ala, 55 17.
S6quence d'ADN selon la revendication 16, caracteris6 en ce quo ladite
sequence est choisie parmi la 



sdquence (1): 64    [err]                                     *  C  L  M
S et (2) des s6quences qui sont equivalentes a la sequence (1), par suite
de Ia degenerescence du code 25     genetique. 18. Vecteur recombinant
comprenant la s6quence d'ADN de la revendication 16 ou 17. 19. Cellule h8te
transformee par le vecteur recombinant de la revendication 18. 90 20.
Sdquence d'ADN isolee qui code pour un inhibiteur de sdrine protease
comprenant une seule chaihe polypeptidique non fragmentee comportant la
s~quence d'aminoacides suivante: 8.~mGymss__~h~LySA1&41&V1Cumto 35
ft.LyS-Lys-m6riA4 la-G3a-Cy~s-rAUAXqTytrLyu LyumProau4tzCyG1w4w
-up8zu4DPrufom 40         ~~Gly-Lyw-Lyu-AW-CYS-CYu-Pr'muG
?'y-GJLY- 40   Lhf-cy*-mfl-CAa-=t-ai-AsU -fto-ft- 45 so              AN-LO_
LYSCP-"-MtG1  XtPY$43YLYS- 21. S6quence d'ADN selon la revendication 20,
qui est un ADNc. 22. Sequence d'ADN selon la revendication 20, qui est un
ADN genomique. 65    EP 0 205 475 Bi 23. Vecteur recombinant comprenant la
s6quence d'ADN de la revendication 20, 21 ou 22. 24. Cellule h8te
transform6e par le vecteur recombinant de la revendication 23. 6  25.
Procedd pour la synthbse d'un inhibiteur recombinant de sdrine prot~ase
comprenant une seule chatne polypeptidique non fragment~e, loquel proc~d6
comprenant: a) la preparation d'une sdquence d'ADN capable d'induire un
micro-organisme h8te a produire un polypeptide comprenant la s6quence
d'aminoacides: 10                   3 7l                        4       LYI



L~u.UVU'4LS.73.4Lainftt4P'wuI4Z         Vintn is
GILfsYhrLAS-AyLy    fmy                 u;Im .w~ .20 25 ou un fragment do
cot ADN codant pour un polypeptide comportant au mains un site actif
poss~dant une acNWit d'inhibiteur do s~rine prot~aso, s6quenco dans
laquelle RI et R7 sont identiquos; ou diff~rents et sont choisis parmi des
restes d'aminoacides substitu~s ou 30       non substitu6s et leurs
d6riv~s; et R2, R3, R4, Rs. Rs. Rsaet R9 sont identiques ou difftrents et
sont choisis parmi los restes m~thionine, valine, alanine, phdnylalanine,
tyrosine, tryptophane, lysine, glycine et arginine; b) le clonage do la
s6quence d'ADN dans un vecteur capable d'Stre transfdr6 dans et do so
r~pliquer dans un microorganisme h8te, ce vecteur contonant des 6l6ments
fonctionnels pour la 35       sequence d'ADN; c) le trarnsfert du vectour
contenant la sdquence d'ADN ot los: 6l6ments fonctionnels dans un micro-
organisme h8te capable d'exprimer l'inhibiteur do s~rine prot~ase; d) la
culture du micro-organismo h8te dans des conditions appropri~es A
l'amplification du vecteur et & I'expression do l'inhibiteur; 40       e)
la r6colte, do l'inhibiteur; et f) une 6tape consistant & permottre AL
'inhibiteur d'adoptor une structure tertilare active grAce A laquolle il
possbde uno activit6 d'inhibitour do s~rino prot~ase. 26. ProcMd4 solon la
revendication 25, dans loquol ledit inhibiteur do s~rino prot~ase,
comprenant une 45     soulo chatne polypeptidique non fragment~e, comprond
la sdquence d'aminoacides: 80 58 66    EP 0 205 475 B1   111111* 1il 1111
il 111I1 pocmA- AqiAZV-LYS-P91@IY-LYSiC7UmCpVl azz-rs-ly.-lnc_.Luat ^ _An
XoPm 20~y -SOPsj-vjLys                                              ylAJA_
15 20                   8      -     1     s      -     l t l 



ou un fragment de celle-ci, ledit fragment comportant au moins un site
actif possedant une activite d'inhibiteur de s~rine protease. 25 27.
Sequence d'ADN capable d'induire la synthbse microbienne d'une chatne
polypeptidique unique non fragmentbe, caracterisee en ce que ledit
polypeptide comprend la sdquence d'aminoacides: 30
eyiU6mhmV&7LV9 40 46     OU un fragment de cat ADN codant pour un
polypeptide comportant au moins un site actif possedant. une activite
d'inhibiteur de serine protease; sequence dans laquelle RI et R7 sont
identiques ou differents et sont choisis parmi des restes d'aminoacides
substitues ou non substitues et leurs ddrives; et 60     R2, R3, R4., Rs.
Rs,, RB et Rs sont identiques ou differents et sont choisis parmi les
restes; methionine, valine, alanine, phdnylaianine, tyrosine, tryptophane,
Iysine, glycine at arginine. 28. Sequence d'ADN selon la revendication 27,
caractprisye en ce que ledit inhibiteur de sarine prot~ase comprend la
sdquence d'aminoacides: 66 67    EP 0 205 475 B1                 I IIII
111111 IlIJI 11111 II 3I!I sC   L   M   S   r ft"mys-Ly
SinAI4ACYLa4XIfY!.73 10 15 A.UPhL=CYS-mY1-ClmK*tmAPiG1YG1tCY-inLr-fmyZ5 20
Sal-rs-^a-S"a                               -AUO ou un fragment de
celle-ci,ledit fragment comportant au moins un site actif possedant une
activite d'inhibiteur de sdrine protease. 25 29. Vecteur recombinant
comprenant la s9quence d'ADN de la revendication 27 ou 28. 30. Cellule h8te
transformde par le vecteur recombinant de la revendication 29. 30
Revendlcatlons pour I'Etat contractant sulvant: AT 1. Procede pour la
production d'un inhibiteur recombinant de serine protease, comprenant une
seule 



chalne polypeptidique non fragmentee, ledit inhibiteur comportant au moins
un site actif poss~dant une activite d'inhibiteur de serine protease, et
une homologie d'au moins 40 % avec un inhibiteur natif de 35     serine
protease isol6 a partir de secr6tions parotidiennes, ledit inhibiteur natif
de serine protease comportant la sequence d'aminoacides suivante: 40 45
GQ-LSLy-w-y-                    Cy-fi       W-JAPI-aft CY-G
IC.gLys-Cygflr-AElp-ilm-Prova-A 50 55
AS||-bU-}LYS-CYS-CCyC-"t--tGy-fft-CinCS-.LYa- 68    C   L  M S* ledit
proc~dd comprenant les etapes suivantes: a) culture d'un micro-organisme
hote transforme par une sequence d'ADN capable d'induire la production de
l'inhibiteur de sdrine protease dans des conditions appropri6es A
l'expression de la s6quence d'ADN, et 5        b) recolte de l'inhibiteur.
2. Procedd selon la revendication 1, comprenant en outre l'tape consistant
a permettre & l'inhibiteur d'adopter une structure tertlaire active grace A
laquelle il possede une activite d'inhibiteur de s6rine prot6ase. 10 3.
Procdde solon la revendication 1, dans lequel ladite sdquence d'ADN est une
sequence d'ADN synth~tique. 4. Proc6de selon la revendication 1, dans
lequel ladite sequence d'ADN est une sequence d'ADN naturel. 15 5. Procedd
solon la revendication 1, qui comprend en outre la purification de
l'inhibiteur. K>       6. Procedd selon la revendication 5, dans loquel
ladite purification est effectuee avant l'etape consistant a permettre
audit inhibiteur d'adopter une forme active. 20 7. Procdd6 selon la
revendication 5, dans lequel la purification est effectuee apres l'etape
consistant & permettre audit inhibiteur d'adopter une forme active. &
Proc~d4 selon la revendication 1, dans loquel la sequence d'ADN est port6e
sur un vecteur compre- 25     nant des parties des vecteurs choisis parmi
pBR322 et plQ. 



9. Procdd6 selon la revendication 1, dans loquel le micro-organisme h8te
est choisi parmi des micro- organismes appartenant aux genres Escherichia,
Bacillus et Saccharomyces. 3o 10. ProcMd4 selon la revendication 9, dans
lequel le micro-organisme h8te est Escherichia coil. 11. Procede selon la
revendication 9, dans lequel le micro-organisme h8te est Bacillus subtills.
12. Procedd selon la revendication 9, dans lequel le micro-organisme h8te
east Saccharomyces cerevi- 35     siae. K-'      13. Procedd solon la
revendication 4, dans lequel la sdquence d'ADN naturel est obtenue par un
procdd6 comprenant les etapes suivantes: a) preparation d'une banque de
fragments d'ADNc humain provenant de cellules capables d'expri- 40
mer l'inhibiteur natif de s6rine protease; b) sondage de la banque d'ADNc &
I'aide d'au moins une sonde d'acide nucl6ique capable d'hybridation avec un
ADNc codant pour l'inhibiteur ou a l'aide d'au moins une sonde capable de
liaison & une prot6ine inhibitrice de protease, exprimee par un clone de la
banque d'ADNc; c) identification d'au moins un clone contenant un ADNc
codant pour l'inhibiteur, et, eventuellement 45       d) isolement de
l'ADNc codant pour l'inhibiteur provenant du clone; et e) liaison de
l'ADNc, ou de fragments de celui-ci, a des 4ldments forictionnels pour
maintenir et exprimer l'ADNc dans un micro-organisme h8te. 14. Procede
selon la revendication 13, dans lequel les cellules sont des cellules
parotidiennes humaines. 50 15. Procede selon la revendication 4, dans
lequel ladite sdquence d'ADN naturelle eat obtenue par un procede
comprenant les 6tapes suivantes: a) preparation d'une banque de fragments
d'ADN gdnomique humain; b) sondage de la banque de fragments d'ADN
gdnomique a l'aide d'au moins une sonde d'acide 55       nucleique capable
d'hybridation avec un ADN gdnomique codant pour l'inhibiteur ou & l'aide
d'au moins une sonde capable de liaison & une proteine inhibitrice de
protease, exprim6e par un clone de la banque d'ADN genomique; 69    *C   i
M   S * c) identification d'au moins un clone contenant un ADN g6nomique
codant pour l'inhibiteur et, eventuellement, d) isolement de l'ADN
g6nomique codant pour l'inhibiteur provenant du clone; et e) liaison de
l'ADN genomique, ou de fragments de celui-ci, a des elements fonctionnels
pour le 



i        maintien et l'expression de l'ADN dans un micro-organisme h8te.
16. Procede pour la production d'une sequence d'ADN synthdtique capable
d'induire la synthbse micro- bienne d'un inhibiteur de serine protease
comprenant une seule chaine polypeptidique non fragment~e, ledit inhibiteur
comportant au moins un site actif possedant une activite d'inhibiteur de
serine prot6ase 10     et presentant une homologie d'au moins 40 % avec un
inhibiteur natif de serine protease isolW   a partir de s~cretions
parotidiennes, ledit inhibiteur natif de serine prot~ase comportant la
sequence d'aminoa- cides suivantes: 15               SGyy-mB4
-B~17S1Ars-ainc.Pt 20 r- Ly fi5s4 ncY34hS- 25                  p 30 95
comprenant la preparation de ladite sequence d'ADN synthetique par synthese
de polynucleotides, K>         d'une fagon connue en soL. 40 45 50 55 70
EP O 205 475 B1                    |||||||| ||  || ||| * C   L   M S * 17.
Proc~d4 salon la revendication 16, dans lequel ladite s6quence est choisie
parmi la sequence (1): 5@              ASCAG   TAAaa GCTM A=C TOW ?3C 5
C          CAcC GUAU  AAT7C GSC& GG T T1AM  AAA CG CO   TGCM  GTcW AC= ChO
CC=G G5TAM  AAAC  TT5T? 10 GA=C CSCC  QCC  AAAT  CLT: ATS Ga!,   TICCC C=C
CAC %TWT  GULC 18                             C=GG@  TAM? GCC  GTMC  CT=
O= TG5tC GATGC TGAMC ca=cc GA=  TC 



GAT  GG    QCC   %TTl ACIa   AT= 20 AaI c    TOQO? ATV=  CC=  M= TOTO
TTCCC CGGTA  AALGC ATA  3' 25 et (2) des sequences qui sont 6quivalentes a
la sequence (1), par suite de la deg6nerescence du code g6ndtique. 1&
Procede pour la production d'un vecteur recombinant qui comprend la
sequence d'ADN obtenue par le 30      proc6de de la revendication 16 ou 17,
comprenant l'insertion de ladite sdquence d'ADN dans un vecteur appropri6.
19. Proced4 pour la production d'une cellule h8te transformee par le
vecteur recombinant obtenu par le proced6 de la revendication 18,
comprenant la transformation d'une cellule h6te par ledit vecteur. 36 20.
Procede pour la production d'une sdquence d'ADN naturel qui code pour un
inhibiteur de s~rine protease comprenant une seule chaens polypeptidique
non fragmentee comportant la s~quence d'aminoacides suivante: 40 45 50 55
71    EP 0 205 475 B1                      liI1l comprenant les etapes
suivantes: a) preparation d'une banque de fragments d'ADNc humain & partir
de cellules capables d'exprimer 26       l'inhibiteur natif de serine
protease; b) sondage de la banque d'ADNc a l'aide d'au mains une sonde
d'acide nucldique capable d'hybridation avec un ADNc codant pour
l'inhibiteur, ou a I'aide d'au mains une sonde capable de liaison a une
proteine inhibitrice de protease, exprimde par un clone de la banque
d'ADNc; c) identification d'au mains un clone contenant un ADNc codant pour
i'inhibiteur, et 30        d) isolement de l'ADNc codant pour l'inhibiteur
a partir du clone; ou a) preparation d'une banque de fragments d'ADN
g6nomique humain; b) sondage de la banque de fragments d'ADN genomique I
I'aide d'au mains une sonde d'acide 



nucl~ique capable d'hybridation avec un ADN genomique codant pour
l'inhibiteur, ou a i'aide d'au mains une sonde capable de liaison a une
proteine inhibitrice de prot~ase exprimee par un clone de 35       la
banque d'ADN genomique; c) identification d'au mains un clone contenant un
ADN gdnomique codant pour l'inhibiteur, et d) isolement de i'ADN genomique
codant pour l'inhibiteur a partir du clone. 21. Procdd6 selon la
revendication 20, dans lequel la s6quence d'ADN est un ADNc. 40 22. Procd&
selon la revendication 20, dans loquel la s6quence d'ADN est un ADN
g6nomique. 23 Proc6d6 pour la production d'un vecteur recombinant qui
comprend la s~quence d'ADN obtenue par le procede des revendications 20, 21
ou 22, comprenant l'insertion desdites sequences d'ADN dans un 46
vecteur approprie. 24. Procede pour la production d'une cellule h8te
transform~e par le vecteur recombinant obtenu par le procede de la
revendication 23, comprenant la transformation d'une cellule h8te par ledit
vecteur. 50  25. Proced6 pour la synthese d'un inhibiteur recombinant de
serine protease comprenant une seule chalne polypeptidique non fragmentde,
lequel proocd6 comprenant: a) la preparation d'une sdquence d'ADN capable
d'induire un micro-organisme h8te a produire un polypeptide comprenant la
s9quence d'aminoacides: 65 72    EP 0 205 475 B1                   I
11111111111   111118111 I!,H 10 ou un fragment de cet ADN codant pour un
polypeptide comportant au moins un site actif possedant une activite
d'inhibiteur de serine prot~ase, sequence dans laquelle RI et R7 sont
identiques ou 20        differents et sont choisis parmi des restes
d'aminoacides substitues ou non substituds et leurs d6rives; et R2, R3, R4,
R5, Rs, Rs et Rs sont identiques ou difffrents et sont choisis parmi les
restes methionine, valine, alanine, phenylalanine, tyrosine, tryptophane,
lysine, glycine et arginine; b) le clonage de la sequence d'ADN dans un
vecteur capable d'etre transfere dans et de so 25       repliquer dans un
microorganisme h8te, ce vecteur contenant des elements fonctionnels pour la
sequence d'ADN; c) le transfert du vecteur contenant la sequence d'ADN et
des 6lments fonctionnels dans un micro- organisme h8te capable d'exprimer
I'inhibiteur de sdrine protease; 



d) la culture du micro-organismo h8te dans des conditions appropriees a
l'amplification du vecteur 30        et & I'expression de l'inhibiteur; e)
la recolte de l'inhibiteur; et f) une 6tape consistant a permettre a
l'inhibiteur d'adopter une structure tertiaire active grace A laquelle ii
possede une activite d'inhibiteur de s~rine protease. 35 26. Procede selon
la revendication 25, dans lequel ledit inhibiteur de serine protease,
comprenant une soule chaTne polypeptidique non fragment6e, comprend la
sequence d'aminoacides: Se 4y-yIsZ~SLV5J'Ay17_fCXinti 40
Lys..ftOi41t14CT3E42.Ain -                    -u1PClfl-ral
Zl*-LYJ=CYS-|SP-I 50 AxgX_2zmlJmG              1Pi__ DS_ 73    EP O 205 475
B1I 1 11111 11111111111 11111 1111 ou un fragment de celle-ci, ledit
fragment comportant au moins un site actif possddant une activite
d'inhibiteur de sfrine protease. 27. Proc~d4 pour la production d'une
sequence d'ADN capable d'induire la synthbse microbienne d'une 5
chatne polypeptidique unique non fragmentde, dans lequel ledit polypeptide
comprend la s~quence d'aminoacides: 10 4S
-u ."I    L 15                            , 20                    A ou un
fragment de cet ADN codant pour un polypeptide comportant au moins un site
actif poss6dant 25     une activite d'inhibiteur de serine protease;
s6quence dans laquelle R1 et R7 sont identiques ou differents et sont
choisis parmi des restes d'aminoacides substitues ou non substitu6s et
leurs d6rives; et R2, Ra, R4, R5, Rs, Rs et Re sont identiques ou
differents et sont choisis parmi les restes methionine, 30     valine,
alanine, ph~nylalanine, tyrosine, tryptophane, lysine, glycine et arginine,
comprenant la preparation de ladite sequence d'ADN d'une facon connue en
soi. 



2a Proced4 selon la revendication 27, dans lequel ledit inhibiteur de
shrine prot6ase comprend la s6quence d'aminoacides: 35 40
- 45                fle.y3C7mLA Pin                                v <-f~~
50 55 74    EP 0 205 475 B1 10 ou un fragment de celle-cl, ledit fragment
comportant au moins un site actif possddant une activite d'inhibiteur de
s6rine protease. 29. Procddd pour la production d'un vecteur recombinant
qui comprend la sequence d'ADN obtenue par le 15     procedd de la
revendication 27 ou 28, comprenant l'insertion de ladite sequence d'ADN
dans un vecteur appropri6. K)       30. Procede pour la production d'une
cellule h8te transformee par le vecteur recombinant obtenu par le procede
de la revendication 29, comprenant la transformation d'une cellule h8te par
ledit vecteur. 20 25 30 35 40 46 50 55 75    


