WO 01/25445 PCT/US00/27029 -1 FIBRINOLYTICALLY ACTIVE POLYPEPTIDE 5 Field of the
Invention This invention relates to a fibrinolytically active metalloproteinase of non-naturally occurring
sequence, to combinant methods for its manufacture, and 10 to its use in treating thrombosis in vivo.
Background of the Invention Fibrolase is an enzymatically active 15 polypeptide (specifically, a
metalloprot®AA&@§4omposed of 203 amino acid residues that was originalRCTES4E3%8Y purification
from the venom of the Southern Copperhead snake; United States Patent No. 4,610,879, issued
September 9, 1986 (Markland et al.); and Guan et 2Q al., Archives of Biochemistry and Biophysics,
volume 289, Number 2, pages 197-207 (1991). The enzyme exhibits direct fibrinolytic activity with
little or no hemorrhagic activity, and it dissolves blood clots made either from fibrinogen or from whole

blood. 25 The amino acid sequeamrerabtirolase.ngs alserdeendsietenpineds with methods described
for recombinant production in yeast and use for the treatment of thrombembolic conditions in vivo;
Randolph et al., 30 Protein Science, Cambridge University Press (1992), pages 590-600, and

European Pegent Applicatiqn No. 0 .323512 éValée.ngHgl etvaelr.? gglpllished QUIy 12, 1989. 2 Summary
of the Invention This invention provide se having the non-naturally
occurring linear array of amino acids depicted in SEQ ID NO: 1, also referred to herein as "novel
acting thrombolytic (or "NAT")Thiss prowdéed ane netkeie acidoneletiies, sutitaisctablogne of SEQ ID
NO: 2 and variantg-thepeotRreadibgMAEinase of non-naturally occurring
sequence, to combinant methods for its manufacture, and
10 to its use in treating thrombosis in vivo.

Background of the Invention

' Fibrolase is an enzymatically active
15 polypeptide (spetifically, a metalloproteinase)
'composed of 203 amino acid residues that was originally
isolated by purification from the venom of the Southern
Copperhead snake; United States Patent No. 4,610,879,
issued September 8, 1986 {(Markland et al.); and Guan et
20 al., Archives of Biochémistry and Biophysics, Volume
289, Number 2, pages 197-207 (19%91}. The enzyme
exhibits direct fibrinolytic activity with little or no
hemorrhagic activity, and it dissolves blood clots made
either from fibrinogen or from whole blood.
25
The amino acid sequence of fibrolase has also
been determined, with methods described for recombinant
production in yeast and use for the treatment of
thrombembolic conditions in vivo; Randolph et al.,
30 Protein Sciencé, Cambridge University Press (1992},
pages 590-600, and Eurcopean Patent Application No.
0 323 722 (Valenzuela et al.), published July 12, 1989,



The present invention also provides use of a fibrinolytically active polypeptide comprising the amino
acid sequence of SEQ ID NO: 1 for the manufacture of a medicament for the treatment of thrombosis
in a mammal. The term "mature” is used in its conventional sense to refer to the biologically active
polypeptide which has been enzymatically processed in situ in the host cell to cleave it from the
prepro region. Because of its fibrinolytic activity, NAT is useful in vivo as a blood clot lysing agent to
treat thrombosis in a mammal (including rats, pigs and.humans). The NAT polypeptide of this
invention provides advantages over naturally occurring fibrolase as a therapeutic agent (i.e., the
fibrinolytic polypeptide found in snake venom). Native fibrolase is known to contain several alternate
N-termini: QQRFP, EQRFP and ER%B&Ha\ypicgﬁ"ﬁ'hgegtgg@%g&yclized glutamine, or pyroglutamic
acid). More specifically, starting with-an"N=términus composed of QQRFP, the fibrolase molecule
undergoes degradation to result in two isoforms, having N-terminal sequences of EQRFP and ERFP,
respectively. Recombirigrit fibiolase asproduesdds yeast ypicalyfigfds a mixture of all three of these
forms and ise thus Aet-hemogepeousSee Loayza &t aha doural of Chromategraphs8:662, pages

227-243 (1994) Moteauer, WO 01175445 BCTIIS00L7928, 3, e eycizedgliamine jesicue resuts

in a "blocked” N-terminus whi es sequencing impossible. In contrast, the rtecombinant NAT of

this 5 invehfloR réviledd sifgieSspetids:bhiy Ohe Retefnirus! &typitafly broduS&Y. The result is
greater horpogenditylof tite aid productComparetitel fscombinant fibidigsenghieh iSBeneficial when
medical applications asetherinteaded enddise; 10-BretiDascniption of the Figures

The present invention also provides use of a
fibrinolytically active polypeptide comprising the amino acid

sequence of SEQ ID NO: 1 for the manufacture cf a medicament
for the treatment of thrombosis in a mammal.

The term "mature" is used in its conventicnal sense
to refer to the biologically active polypeptide which has
been enzymatically processed in situ in the host cell to

cleave it from the prepro region.

Because of its fibrinolytic activity, NAT is useful
in vivo as a blood clot lysing agent to treat thrombosis in a
mammal {including rats, pigs and humans).

The NAT polypeptide of this invention provides
advantages over naturally occurring fibrolase as a
therapeutic agent {i.e., the fibrinoclytic polypeptide found
in snake wenom). Native fibreclase is known to contain several
alternate N—termini: QQRFP, EQRFP and ERFP {in which "E"
designates a cyclized glutamine, or pyroglutamic acid). More
specifically, starting with an N-terminus composed of QQRFP,
the fibrolase molecule undergoes degradation to result in two
isoforms, having N-terminal seqguences of EQRFP and ERFF,
respectively. Recombinant fibrolase as produced in yeast
typically yields a mixture of all three of these forms and 1is
thus not homogensous. See Loayza et al., Journal of
Chromatography, B 662, pages 227-243 (19%4). Moreover,



FIGURE 1 depicts in linear fashion the full amino acid sequence of NAT (SEQ ID NO: 3), consisting
15 of the "prepro” region (underscored), which includes the "signal" peptide, and the mature
polypeptide (non-underscored). Detailed Description of the Invention 20 NAT may be produced by
‘recombinant expression of the nucleic acid molecule of SEQ ID NO: 4, which encodes the full amino
acid sequen¥@ 8124 (SEQ ID NO: 3), including the prepro region from nu&ebtiges218983 25 and
mature polypeptide from nucleotides 784-1386, in a suitable host. Following expression, the prepro
region is enzymatically processed off in the host cell tq yield the mature active polypeptide (SEQ ID
NO: 1). 30 Preferably, NAT is produced recombinantly in yeast, as will be explained in greater detail

further below. Therpaturenolueerida-(REQLDNO: diwhich, 35 is thys progyged may or may not
have an amino tefminal WO 01/ ﬁé’g PC'L/éJSSOO/ZYOZQ 4 methionine, depending on the manner in

which itis preparéd- Typically, &n amind terminar RetRonite HEBAGE Wit Be present when the

polypeptide is produced recombinantly in a non-secreting bacterial 5 (e.g., E. coli) strain as the host.
Besides the nucleic acid molease ebSEQR D, NOie?, wisontlizable apdegenerte sequences thereof

which encode; the;samag palypentisle: Jbe g{eggﬂ%;g inyention alsg embracgs nucleic acid molecules
that may encode additional amino acid {(%sgglljes Ianglnc? the 5° g{'éportlins of the region encoding
a r

the mature polypeptids. stch ad SequBAcas sncBaing NiftTative prafpid tégibhs (i.e., sequences

 responsible for 1555EGERENTRE PRREHLIEE thisundePrrisianedypared to

recombinant fibrolase, which is beneficial when medical
applications are the intended end use.
10

Brief Description of the Figures

FIGURE 1 depicts in linear fashion the full
amino acid sequence of NAT (SEQ ID NO: 3), consisting
15 of the "prepro* region (underscored), which iﬁcluées
the “signal” peptide, and the mature polypeptide
{non-underscored} .

Detailed Description of the Invention

20
NAT may be produced by recombinant expression

0of the nucleic acid molecule of SEQ ID NO: 4, which
encodes the full amino acid sequence of NAT (SEQ ID NO:
3), including the prepro region from nucleotides 1-783

25 and mature polypeptide from nucleotides 784-1386, in a
suitable host. Following expression, the pre?ro ragion
is enzymatically processed off in the host cell to
yield the mature active polypeptide (SEQ ID NO: 1}.

30 Preferably, NAT is produced recombinantly in
yeast, as will be explained in greater detail further
below.

The mature polypeptide (SEQ ID NO: 1) which
3% is thus produced may or may not have an amino terminal



place of the "native" pre/pro region (i.e., found in naturally occurring fibrolase). The additional
sequences may also be noncoding sequences, including regulatory sequences such as promoters of
transcription 20 or translation, depending on the host cell. NAT can be prepared using well known
recombinant DNA technology methods, such as those set forth in Sambrook et al., Molecular Cloning:
A 25 Laboratti\Ni&#fal, Cold Spring Harbor Laboratory Press, Cold Sprin® FE{HS8#/28%? (1989) and/or
Ausubel et al., editors, Current Protocols in Molecular Biology, Green Publishers Inc. and Wiley and
Sons, New York (1994). A DNA molecule encoding_thg polypeptide or truncated 30 version thereof
may be obtained, for example, by screening a genomic or cDNA library, or by PCR amplification, to

obtain a nucleic agiddnolscuie  ereasing fikgolase ielowed-y-replacament gfithes codons encoding
the N-terminal aminroeagixder(gsid S 9%% 135 with a_cadon for serine (Sg}.i%%ernatil\]/gly, a DNA molecule
encoding NAT ma?/ bé_)prepaired chemical WO 61524 %ﬂ?éo , 2875 synthesis using
methods well knowftbdHe kil Rftisneserh g deRbeaamrtAgekst al. in Angew. Chem.
Intl. Ed., Volume 28;qhgesi7 16F34b{1e8@)1 i ypicadlyn the-BalArwillineg sbeenadhiiatired 5 nucleotides

in length. Nugleic agidg larger tham apaut-gre hewdied nygleetides can be synthesized as several
fragments using these same methods and the fragments can then be ligated together to form a

nucleotide sequence of the desired length. 10 The DNA molecule is inserted into an appropriate
expression vector for expressicteirdesuitatie Host BaF. Pird deliot RS¥dBCRE BF8e TRinctional in the
particular host celNémployedi e .utilizable are degenerate seguences therecf

which encode the same polypeptide. The present
10 invention also embraces nucleic acid molecules that may

encode additional amino acid residues flanking the 5°¢
or 3' portions of the region encoding the mature
polypeptide, such as seguences encoding alternative
pre/pro regions (i.e., sequences responsible for

15 =secretion of the polypeptide through cell membranes) in
place of the "native® pre/pro region (i.e., found in
naturally occurring fibrolase). The additional
sequences may also be nonceding sequences, including
regulatory sequences such as promoters of transcription

20 or translation, depending on the host cell.

NAT can be prepared using well known
recombinant DNA technology methods, such as those set
forth in Sambrook et al., Molecular Cloning: A

25 Laboratory Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, NY (1989) and/or Ausubel et al.,
editors, Current Protocols in Molecular Biology, Green
Publishers Inc. and Wiley and Sons, New York (1994). A
DNA molecule encoding the polypeptide or truncated

30 wversion thereof may be obtained, for example, by
screening a genomic or c¢DNA library, or by PCR
amplification, to obtain a nucleic acid molecule
encoding fibrolase, followed by replacement of the
codons encoding the N-terminal amino acid residues QQR

35 with a codon for serine {S). Alternatively, a DNA
molecule encoding NAT may be prepared by chemical



15 the vector is compatible with the host cell machinery, such that expression of the DNA can occur).
The polypeptide may be expressed in prokaryotic, yeast, insect (baculovirus systems) or eukaryotic
host cells, although yeast is preferred as will be explained in 20 greater detail further below. The
vectors used in any of the host cells to express NAT may also contain a 5' flanking sequence (also
referred to XQO¥HAHoter") and other expression 25 regulatory elements oREENIM/ATHRd to the DNA
to be expressed, as well as enhancer(s), an origin of replication element, a transcriptional termination
element, a complete intron sequence containing a dongr _and acceptor splice site, a signal peptide
sequence, a 30 ribosome binding site element, a polyadenylation sequence, a polylinker region for

inserting the nucleignagidsncading NAL ke spiaciaRledparkes elgwept ; Eagh of these elements is
discussed below. 35 Optionall e vectqQr may also contai "tag" sequence, j.e.,.an oligonucleotide
sequence WO 01?2%911485‘31% 5?27%2%5% ] %?#:g 3 cl%rgé‘eend 8ﬁh%ipolﬁﬁleptide-coding
sequence that enéSEEE pol1A¥ (sdett &s HekaHidjdrmhotHer sagierMbfogédic sequence (such as
the c-myc or hemégffgtinin epitopea Idmwhicheamiwdies, 5 ineluding: pednaolenrit @dtibodies, are

commerciallys avallabie)o  Nigetadi Wilh e gxpressedalang with NAT: -3 can serve g3 @p affinity tag
for purification of this o&%%e t(ifle][1 Hg@e&eig%sg ceél. %oéiosrlall¥hthe. tae%can subse%u ntly be removed

from the purified ﬁflgo yPep ide by various mean%, for exarﬁmlg & With use 6f° a'Selsctv peptidase. The

5' flanking sequenceRTET S tHS hagvd BeSRNRATSS b efiGaBRysts (i.e., from 15
the same species@nd/thstnaipead flrmhest ¢eljether to form a nucleotide

sequence of the desired length.
10
The DNA molecule is inserted into an
appropriate expression vector for expression in a
suitable host cell. The vector is selected to be
functional in the particular host cell employed (i.e.,
15 the vector is compatible with the host cell machinery,
such that expression of the DNA can occur). The
polypeptide may be expressed in prokaryotic, yeast,
insect (baculovirus systems) or eukaryotic host cells,
although yeast is preferred as will be explained in
20 greater detail further below.

The vectors used in any of the host ¢ells to
express NAT may also contain a 5' flanking sequence
{also referred to as a "promoter") and other expression

25 regulatory elements operatively linked to the DNA to be
expressed, as well as enhancer(s), an origin of
replication element, a transcriptional termination
element, a complete intron sequence containing a donor
and acceptor splice site, a signal peptide sequence, a

30 ribosome binding site element, a polyadenylation
sequence, a polylinker region for inserting the nucleic
acid encoding NAT, and a selectable marker element.

Bach of these elements is discussed bhelow.

35 Optionally, the vector may also contain a

"tag" sequence, i.e., an oligonucleoctide sequence'



heterologous (i.e., from a species other than the host cell species or strain), hybrid (i.e., a combination
of 5'flanking sequences from more than one source), or synthetic. The source of the 5' flanking
sequence may 20 be any unicellular prokaryotic or eukaryotic organism, any vertebrate or
invertebrate m or any plant, provided that the 5' flanking sequence is functional in, and can
be activated‘%y € host cell machinery. 25 The origin of replication element! T&’ﬁ&"ﬁ part, of
prokaryotic expression vectors purchased commercially and aids in the amplification of the vector in a
host cell. Amplification of the vector to a certain copy Bumber can, in some cases, be 30 important for
optimal expression of NAT. If the vector of choice does not contain an origin of replication site, one
may be chemicall}syamteskizéd basel 'orea Riovemdeqdierde: arollweedigaded axddihg vector. 35 The

transcription termg@iiganelemenids dypicady lecatoa 3sto(tbeend of thehnalypeptide WO 01/25445

PCT/US00/27029 Z gﬁg'&ngsﬁqlie%gngﬂg enves to ter inate transcription . of the mRNA. Usually,
the transcription tgrrﬁination element in prpia?yoctsicgc?facﬁgglg1 §‘£‘G%-lrllcﬁx frgas%r%grﬁ folfGived by a poly T

sequence. While ; i rorn™e li e Br ' ed commercially as part
hile fle BRTRGRHE CS RIS RIGRR rorhoF i+ Br 89EH d I

of a vector, itTan #isd béirmdiyrsymithasizednisidepkiiesn netkodstoremadleitlgcid synthesis. 10 A

selectable markeragane fgent ensedes agpialen necassanaiosdee supdvakandgrgwth of a host

- cell grown in a selective qylgémegjg%ﬂé@% |_selection marker genes encaqde prateins that: (a)
confer resistance to,ant?biotics or other toxins, cﬁig%m%[g %n?plgﬂl?r?feat%égﬁliﬁ%t or kanamycin

for prokaryotic hdR R IBCIEBER FoFGe A5 Mo RBIIES Y f&dthycirPPtionally, the

tag can subsequently be removed from the purified
10 polypeptide by various means, for example, with use of
a selective peptidase.

The 5' flanking sequence may be the native 5°
flanking seqﬁence, or it may be homologous (i.e., from
15 - the same species and/or strain as the host cell),
heterologous (i.e., from a species other than the host
‘ cell species or strain), hybrid (i.e., a combination of
5' flanking sequences f£rom more than one source), 6r
synthetic. The source of the 5' flanking sequence may
20 be any unicellular prokaryotic or eukaryotic organism,
any vertebrate or invertebrate organism, or any plant,
provided that the 5' flanking sequence is functional
in, and can be activated by the host cell machinery.

25 The origin of replication element is
typically a part of prokaryotic expression vectors
purchased commerclally and aids in the amplification of
the vector in a host cell. Amplification of the vector
to a certain copy number can, in some cases, be

30 imbortant for optimal expression of NAT. If the vector
of choice does not contain an origin of replication
site, one may be chemically synthesized based on a
known sequence, and then ligated into the vector.

35 The transcription termination element is
typically located 3' to the end of the polypeptide



for mammalian host cells; (b) complement auxotrophic deficiencies of the cell; or (c) supply critical
nutrients not available from complex media. Preferred 20 selectable markers for use in prokaryotic
expression are the kanamycin resistance gene, the ampicillin resistance gene, and the tetracycline
resistance gene. The ribosome binding element, commonly called 25 the Shine-Dalgarno sequence
(for prokary®tR&%#4Ye Kozak sequence (for eukaryotes), is necessary for tRETHHMARHDS translation
of MRNA. The element is typically located 3' to the promoter and 5' to the coding sequence of the
polypeptide to be synthesized. 30 The Shine-Dalgatne;sequence is varied but is typically. a
polypurine (i.e., having a high A-G content). Many Shine-Dalgarno sequences have been identified,

each of which cafvlae igadibutnibesized using-aethads setnfoth aboyaaneysad ina prokaryotic

vector. The 35 Kozak.geq etypg)%qllé{lig Iudg seguences immediately before and after the
initiating codon. %ﬁreferre ‘WO 01125445§’F‘CTﬁ 6S%r5ﬁs76§§patjf&ﬁa gs%%%ar‘l%é?g one that is

~ associated with a*Hi§ReBffickeh &F SFATBERbhOftRinsatich & ﬁ'é%@écgta‘?f:ém% In those cases
where it is desiralelbpweAT bpolgpeptide T beseerated frovhile hobecell amsighal sequence may be
used to direct theep@lypoptide aul of Aba host calluhere it iseyAthasizagh Jygically, the signal

sequence is posi@%gﬁgﬁgtﬁggdigg rs%pg %‘fl(%ngg_lgg: §c’id Sseaquenc ,%%ro dil[_)ectly at the 5' end of the

coding region. Many signal sequences have been identified, and any of them that are functional in the

selected host celfa§Fbe’ uSEE HAFE *E SRS LISy A i fieiRdBehies misrbetomologous or

heterologous to 1&thé Forplpetdes -Additionally, the signal sequence may be chemically synthesized
using methods referred to

10 . A selectable marker gene element encodes a
protein necessary for the survival and growth of a host
cell grown in a selective culture medium. Typical
selection marker genes encode proteins that: (a) confer
resistance to antibiotics or other toxins, for example,

15 ampicillin, tetracycline or kanamycin for prokaryotic
host cells, zeocin for yeast host cells, and neomycin
for mammalian host cells; (b) complement auxotrophic
deficiencies of the cell; or (c¢) supply critical
nutrients not available from complex media. Preferred

20 selectable markers for use in prokaryotic expression
are the kanamycin resistance gene, the ampicillin

resistance gene, and the tetracycline resistance gene.

The ribosome binding element, commonly. called

25 the Shine-Dalgarno sequence {for prokaryotes) or the
Kozak sequence (for eukaryotes), is necessary for the
~initiation of translation of mRNA. The element is
typically located 3' to the promoter and 5' to the
coding sequence of the polypeptide to be synthesized.

30 The Shine-Dalgarno sequence is varied but is typically
a polypurine (i.e., having a high A-G content). Many
Shine-Dalgarno sequences have been identified, each of
which can be readily synthesized using methods set
forth above and used in a prokarvyotic vector. The

35  Kozak sequence typically includes sequences immediately
before and after the initiating codon. A preferred



above. After the vector has been constructed and a 20 nucleic acid has been inserted into the proper
site of the vector, the completed vector may be inserted into a suitable host cell for amplification
and/or polypeptide expression. 25 As mentioned, host cells may be prokaryotic (such as E. coli) or
eukaryotic (such as a yeast cell, an insect cell, or a vertebrate cell). The host cell, whether it be yeast
or some oth®B&54then cultured under appropriate conditions can syntheBEZR U270 ich 30 can
subsequently be collected from the culture medium (if the host cell secretes it into the medium) or
directly from the host cell producing it (if it is not secreged). After collection, NAT polypeptide can be
purified using methods such as molecular sieve 35 chromatography, affinity chromatography, and the

like. WO 01/25445 RGF/SaQ21629: 8 Seleation:ofthe hosteel vilkdgpend in Hagge part on whether

the manner in whiépftpgib?%sége _isi QIE .tggf%lgl" NAT, |£1 Q.its native secop gryA%d tertiary structure

I
(e.g., proper orientation of 5 |sul¥|de rldlges},“ etc.) suc that %I(l)a%a?ly active” material is prepared

by the cell. Howe¥&PEvefi%fiEre the host cell does not synthesize biologically active material, it may
be "folded" after synthesis using appropriate chemical conditions, such as ones that are 10 known to

those skilled in the art. In eithetgagsaofsopaktalding £aa Ba-infarrgd drormthe fagithakpiologically

active material h (;)S%Q btained. Sy abggg‘é)& gl rl%ellf ines may be,15 mammalian cells, such
as Chinese ham:l{%r ovarg cg#% ((?HO% or 3T ce%ls %f%% se é&i&ggaﬁ?gb]&é r%a?nlrﬁgﬁgn host cells

and methods for t?é?r‘%fﬁﬁ'ﬁﬁtigﬁyﬁﬁu?&%ﬁﬁi&ﬁéﬁ?&@%ﬁiﬁﬁ%ﬁ&?ﬁ&&@& out of

the host cell where it is synthesized. Typically, the
signal sequence is positioned in the coding region of

10 nucleic acid segquence, or directly at the 5' end of the
coding region. Many signal sequences have been
identified, and any of them that are functional in the
selected host cell may be used here. Consequently, the

. signal sequence may be homologous or heterologous to

15 the polypeptide. Additionally, the signai.sequence may
be chemically synthesized using methods referred to
above. |

After the vector has been constructed and a
20 mnucleic acid has been inserted into the proper site of
the vector, the completed vector mavy be inserted into a
suitable host cell for amplification and/or polypeptide
expression.

25 As mentioned, host cells may be prokaryotic
{such as E. coli} or eukaryotic (such as a vyeast cell,
an insect cell, or a vertebrate cell). The host cell,
whether it be yeast or some other host, when cultured
under appropriate conditions can synthesize NAT, which

30 can subsequently be collected from the culture medium
{(if the host cell secretes it into the medium) or '
directly from the host cell producing it (if it is not
secreted). After collection, NAT polypeptide can be
purified using methods such as molecular sieve

35 chromatography, affinity chromatography, and the like.



production and purification are known in the art. 20 Other suitable mammalian.cell lines are the
monkey COS- 1 and COS-7 cell lines, and the CV-1 cell line. Further exemplary mammalian host cells
include primate cell lines and rodent cell lines, including transformed cell lines. Normal diploid cells,

cell strains %ﬁ?’?&‘g from in vitro culture of primary tissue, as well as primar¥ ex%a%s are also
suitable. Candidate cells may be genotypically deficient in the selection ger?é: e gy E%ntain a

dominantly acting selection gene. Still other suitable mammalian cell lines include but 30 are not

limited to, HeLa, mouse L-929 cells, 3T3 lines derivedfrem Swiss, Balb-c or NIH mice, BHK or HaK
hamster cell lines. Also useful as host cells are bacterial 35 cells. For example, the various strains of
E. coli (e.g., HB101, DH5a, DE&0eand dMCiD6thardiwetl-koebin as VIOIH2h445:°CT/US00/27029

- 10 host cells in the-feldafkiotachnalegs,V aiQusesiains ofBsuRtilis, Rsendamonasispp., other
Bacillus spp., StrgL%toa £ES,SPP, SQ%Ih%ﬂjfe’ieré‘éf gl@g be %mgloyed. Ad itionalla/amany strains of

yeast 5 cells known to those skilled in thé art are also available as host ce s’%r%xpression of the

polypeptide of thetSrestRF vtntioRt WIS, \fhsre: JRERBEXNSEAEEIRHAY futilized as host cells.
See, for exarfple didilet Bt &, BenBesE ngineckingutb dtumel8, qlageisc22 729841 286). Insertion
(also referred to aga tansformatigpephricansfection’) &b the veggrdter the.seleciadbast cell may be
accomplished usin h 15 methods as calcium phosphate, electroporati microinjection,
lipofection or the IS%E?A -%%]?(trgﬁeir}%e%%)%? ?ﬁ% rﬁgt%%%egse}ézc?e%{?ﬂ?f? %)g?th%% a?ﬁcﬁé%én of the type of
host cell to be us@f ERfeE metfod@dni%thEplded" after synthesis using

appropriate chemical conditions, such as ones that are
10 known to those skilled in the art. In either case,

proper folding can be inferred from the fact that

biologically active material has been obtained.

Suitable host cells or cell lines may be

15 mammalian cells, such as Chinese hamster ovary cells
(CHO} or 373 cells. The selection of suitable
mammalian host cells and methods for transformation,
culture, amplification, screening and product
production and purification are known in the art.

20 Other suitable mammalian cell lines are the monkey COS-
1 and C0S~7 cell lines, and the CV-1 cell line.
Further exemplary mammalian host cells include primate
cell lines and rodent cell lines, including transformed
cell lines.  Normal dipleoid cells, cell strains derived

25 from in vitro culture of primary tissue, as well as
primary explants, are also suitable. Candidate cells
may be genotypically deficient in the selection gene,
or may contain a dominantly acting selection gene.
Still other suitable mammalian cell lines include but

30 are not limited to, Hela, mouse L-929 cells, 373 lines
derived from Swiss, Balb-c or NIH mice, BHK or Hak
hamster cell lines.

Alsc useful as host cells are bacterial.
35 cells. For example, the various strains of E. coli

{e.g., HB10l, DHSa, DH10, and MC1061) are well-known as



suitable methods are well known to the skilled artisan, 20 and are set forth, for example, in Sambrook
et al., above. The host cells containing the vector may be cultured using standard media well known
to the skilled 25 artisan. The media will usually contain all nutrients necessary for the growth and
survival of thﬁ 5géuitable media for culturing E. coli cells are, for example, Luria Broth (LB) and/or
Terrific Broth P?@F uitable media for culturing eukaryotic cells are RPMI SBCI%%‘]%E’R% DMEM, all
of which may be supplemented with serum and/or growth factors as required by the particular cell line
being cultured. A suitable medium for insect cultures soGrace's medium supplemented with
yeastolate, lactalbumin hydrolysate and/or fetal calf ‘35 serum, as necessary. WO 01/25445
PCT/US00/27029%host Fgditallyrarchetilfictit drafthbi otcrmaphundogseful forisiedestive growth of the

transformed cells fnhwimadded as assppplementiodhenedias Thg,compenad to be used will be

dictated by the selgctable 5 marker elgment present on the plasngd vyllgh ywr ich the  host cell was

transformed. For example, \s/vhegg the séggta%rfg ('r:r?asrk'?églglé‘mgﬁ} IS anamyc?ﬁ. r&&¥tance, the
compound added ¥ f% BEItGEOTRYRN wit B EdeRRYen: 10amhe sferkest NATRRsduced in the
host cell canbe evelisebnsing standard enethibiitddioirm itileaatt. Stehahethods include, without
limitation, Western-klot apalysiss SRsa-pobacrWamide ggl electrophoggsisy fon-denaturing gel
electrophoresis, C sepatation, 15 immunoprecipitation, and/or activity assays such as DNA
binding gel shift gg’%}? g Sﬁa#eis%%c}:et%d%gmetﬂg hlons‘f%gﬁlsl Bther %h&asnggrawrﬁ-gnlé%ative bacteria, the

majority will likely SFbEGGund AP B cERLlRuMBndRRUME R NARG as host cells.

See, for example, Miller et al., Genetic Engineering,
10 Volume B, pages 277-298 (1986).

Insertion (also referred to as
"transformation® or "transfection") of the vector into
the selected host cell may be accomplished using such

15 methods as calcium phosphate, electroporation,
microinjection, lipofection or the DEAE-dextran method.
The method selected will in part be a function of the
type of host cell to be used. fThese methods and other
suitable methods are well known to the skilled artisan,

20 and are set forth, for example, in Sambrook et al.,
above.

The host cells containing the vector may be
cultured using standard media well known to the skilled
25 artisan. The media will usually contain all nutrients
necessary for the growth and survival of the cells.
Suitable media for culturing E. coli ceils are, for
example, Luria Broth (LB) and/or Terrific Broth (TB).
Suitable media for culturing eukaryotic cells are RPMI
30 1640, MEM, DMEM, all of which may be supplemented with
serum and/or growth factors as required by the
particular cell line being cultured. A suitable medium
‘for insect cultures is Grace's medium supplemented with
veastolate, lactalbumin hydrolysate and/or fetal calf
35 serum, as necessary.



secreted from gram-negative bacteria, it will to some degree be found in the periplasm. If NAT is not
secreted, it will be present in the cytoplasm. 25 For intracellular NAT, the host cells are typically first
disrupted mechanically. For NAT having a periplasmic location, either mechanical disruption or
osmotic treatment can be used to release the periplasmic contents into a buffered solution. NAT 30
polypeptide AR5 SIated from this solution. Purification from solution canRREMEHRFI3
accomplished using a variety of techniques. If NAT has been synthesized so that it contains a tag
such as hexahistidine or other small peptide at either{tg 35 carboxyl or amino terminus, it may
essentially be purified in a one-step process by passing the solution WO 01/25445 PCT/US00/27029

- 12 through an affinity columrryvhese the cobmrmattxhascadigh affivity demihastag or for the
polypeptide directl)__é [ & gnggg) g‘r}gb @Qw r exa le,. polyhistidine.binds.with great affinity
and specificity 5 0 nfécﬁ(e},%s an a#%y colt%mn ognic %((al %chtgsg ﬁtl 50653‘5‘én°n‘?c J'ésl columns) can
be used for purifi®Rieh. (& 9F6% 2Bl HRREBBRBE al-C e bitsr et fent Prbfocols in Molecular
Biology, above). toiwheral drothecotheefamill héopolfpeptidefabyndiay andewtabiisodies are

- available, other welh krowr psacerurgsdaeauriticationcan bansgdwSeshwRerdyres include, without

limitation, ion exchange gglwrgg@t%g@ggy g;[pé%culaggilgvg }ghr Tgto%ﬁggg, {g\éersed phase
chromatography, HPLC, native gel electrog?‘noresis' in combination with gel'elution, and preparative

isoelectric focusingHREpRAME® REffTe e, Mol RP WS SR LD Re cEse S e

compound added to the culture medium will be kanamycin.

10 The amount of NAT produced in the host cell
can be evaluated using standard methods known in the
art. Such methods include, without limitation, Western
blot analysis, SDS-polyacrylamide gel electrophoresis,
non-denaturing gel electrophoresis, HPLC separation,

15 immunoprecipitation, and/or activity assays such as DNA
binding gel shift assays.

If NAT is secreted from the host cells other
than gram-negative bacteria, the majority will likely
20 be found in the cell culture medium., If NAT is
secreted from gram-negative bacteria, it will to some
degree be found in the periplasm. If NAT is not
secreted, it will be present in the cytoplasm.

25 For intracellular NAT, the host cells are
typically first disrupted mechanically. For NAT having
a periplasmic location, either mechanical disruption or-
osmotic treatment can be used to release the
periplasmic contents into a buffered solution. NAT

30 polypeptide is then isolated from this solution.
Purification from sclution can thereafter be
accomplished using a variety of techniques. If NAT has
been synthesized so that it contains a tag such as
hexahistidine or other small peptide at either its

35 carboxyl or amino terminus, it may essentially be

purified in a one-step process by passing the solution



20 two or more of these techniques may be combined to achieve increased purity. Especially
preferred for use in the production of NAT are yeast cells, and most 25 advantageously those of the
yeast genus known as Pichia (e.g., Pichia pastoris), because of the greater efficiency of refolding
compared to, for instance, bacterial cells such as E. coli. Suitable recombinant_methods of
expression f?)'vrqmézf‘/‘é‘gst strain are 30 described in United States Patent Nos® (Zl,'ggig%izg(snoman et
al.), 4,812,405 (Lair et al.), 4,818,700 (Cregg et al.), 4,885,242 (Cregg) and 4,837,148 (Cregg), the
disclosures of which are incorporated herein by referermre-35 WO 01/25445 PCT/US00/27029 - 13
Notably, Pichia cells can also be used to express fibrolase with similar efficiency from DNA molecules
encoding this metaltoprotginase adrid siicly ac oletindwionsétutésanebittonak aspecteftihe present 5
invention. Fibrolasg igazkngwpimetallopseteinase. yhich hag beendessiibgd it the.scientific and
patent literature; see Ratn%gelpéh eté al., angﬂ Eurgqr%an gatentbg%gli%atlo%No. 323 Y_LZZ, cited above.
Typically, the fibro 4560 )%pire'séea WIT D3 of SE B'RO: {0 which is Ehcoded by the cDNA
molecule of SEQ PPNGE (B IBAaREN G redidhsemay il Sdmb ammeh P esddticticey. The
expression of fibrotaseniir®edh atbystean WAlE fjxcally invalvera DR Anthokeculg shSEQE NO: 7,
which-encodes "prepro’osageenes (uclelifiesdha - ¢83) iBaddilion tadhe "mature” polypeptide
(nucleotides 784-13‘%2}. Cl:hegmcally rngdlfle_dfversmns ofLNATAIrllav}\@gg EQE %oﬂp:eptlde is linked toa

C O . = xay exama e
polymer or other 28 molecule o?orm a fe’rlvact)lve in order to Mo

editors, Current Protocols in Molecular Bioclogy,
above) .

10

‘ Where, on the other hand, the polypeptide has
no tag and no antibodies are available, other well
known procedures for purification can be used. Such
procedures include, without limitation, ion exchange

15 chromatography, molecular sieve chromatography,
reversed phase chromatography, HPLC, native gel
electrophoresis in combination with gel elutiocon, and
preparative isocelectric focusing ("Isoprime"
machine/technique, Hoefer Scientific). In some cases,

20 two or more of these techniques may be combined to
achieve increased purity.

Especially preferred for use in the
cproduction of NAT are veast cells, and most
25 advantageously those of the yeast genus known as Pichia
{(e.g., Pichia pastoris), because of the greater
efficiency of refolding compared to, for instance,
bacterial cells such as E. coli. Suitable recombinant
methods of expression for this yeast strain are
30 described in United States Patent Nos. 4,855,231
(Stroman et al.), 4,812,405 (Lair et al.), 4,818,700
(Cregg et al.), 4,885,242 (Cregyg) and 4,837,148
(Cregg}., the disclosures of which are incorporated
herein by reference.
35



properties are also included within the scope of the present invention. For human therapeutic
purposes especially, it may be advantageous to derivatize NAT in such a manner by the attachment
of one or more other 25 chemical moieties to the polypeptide moiety. Such chemical moieties may be
selected from among various water soluble polymers. The polymer should be water soluble so that
the NAT polyBe8kdettd which itis attached is miscible in an aqueous enviroRFEHEGEHI4Ss 30 a
physiological environment. The water soluble polymer may be selected from the group consisting of,
for example, polyethylene glycol, copolymers of ethylgne glycol /propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrolidone, 35 poly-I,3-dioxolane, poly- 1,
3, 6 -trioxane, ethylene/maleicyyinistride qopalimes PolvanpingagidsoMeL Qlgad4bsCT/US00/27029
- 14 (either homod%%{gneesrg ogira%lg%% ((%r ne %?3%%01 %olpoeleygggrcs. é%ee f%rther tb%}gw regarding fusion

molecules), and ran or poly(n-vinyl pyro p%é::{thylene gﬁyccﬁlf prgﬁyr}'lene %chol

homopolymers, pdidpydite SHEaGeRthyIHS oXaECH-PBRRTRNESISoxF Ry solyols,
polystyrenemaleatecdrib@ oty ittodies]. Rolpettiylehergijcal gpepionafterthy dermaaginave
advantages insmanufaehiing duerortssatabiity; in Wfﬁ@%ﬁ R@:ﬁl@b@gﬁ;]dna&?&%fdany Imochular )
weight, and may be branched or unbranched. For polyethylene alycal, the preferred molecular weight
is between about ‘5. ilo at%%s%ﬁ%%)%%C%Ou?%O%%S%%hg%é%Ké%%ﬁt" irﬁiﬂ(?a"afﬁ% that in

preparations of polyEtRABRE Y cSIESHABHEEUIES Vit wei@RthdrRr SBRRNBELRAR the stated
molecular weight) fgrpddssinihantiing Bnd 2mhah2factoring Otdereizes Mayibeddad, dépending on

.fibrolase to be expressed will be of SEQ ID NO: 5,

10 which is encoded by the c¢DNA molecule of SEQ ID NO: 6
{or variants thereof encoding the same amino acid
sequence). The expression of fibrolase in such a
syétem will typically involve a DNA molecule of SEQ ID
NC: 7, which encodes "prepro' segquence (nucleotides

15 1-783) in addition to the *mature" polypeptide
{nucleotides 784-1392).

Chemically modified versions of NAT in which
the polypeptide is linked to a polymer or other ‘
20 molecule to form a derivative in order to modify
| properties are also included within the scope of the
present invention. For human therapeutic purposes
_ especially, it may be advantageous to derivatize NAT in
w, ' such a manner by the attachment of ocne or more other
. 25 chemical moieties to the polypeptide moiety. Such
chemical moieties may be selected from among various
water soluble polymers. The polymer should be water
soluble so that the NAT polypeptide to which it is
attached is miscible in an agueous environment, such as
30 a physiological environment. The water soluble polymer
may be selected from the group consisting of, for
example, polyethylene glycol, copolymers of ethylene
glycol/propylene glycol, carboxymethylcellulose,
dextran, polyvinyl alcohol, polyvinyl pyrolidone,
35 poly-1,3-dioxolane, poly-1,3,6-trioxane,

ethylene/maleic anhydride copeolymer, polyvaminocacids



the desired therapeutic profile (e.g., the duration of 20 sustained release desired, the effects, if any on
biological activity, the ease in handling, the degree or lack of antigenicity and other known effects of
the polyethylene glycol on a therapeutic protein). 25 The number of polymer molecules so attached
may vary, and one skilled in the art will be able to ascertain the effect on function. One may mono-
derivatize, S?W?)‘%;vide for a di-, tri-, tetra- or some combination of derivgﬁ‘?é(ﬁ%ar?%fﬁ the same or
30 different chemical moieties (e.g., polymers, such as different weights of polyethylene glycols). The
proportion of polymer molecules to NAT polypeptide mplecules will vary, as will their concentrations in
the reaction mixture. In general, the optimum ratio 35 (in terms of efficiency of reaction in that there is
No excess unreagted:pelypepide ol podyme:wildeddiO 62/2idhBiddd SOOhSAA IS determined
by factors such ag the desireddeqree ff dedvatizatign £8 9. 0MaR0: Bl iks§tCc-htlde molecular
weight of the polymer selected, wtlethe[the I;%énﬁer 'f.lganched é)l‘ u&l{)rﬁnched 1andﬁTe reaction 5
conditions. The cREMIEA Bt %%I(YB% attached 1o ﬂ%ﬁ')\%ﬁ DASIC eerlaltefoﬁo}’% etts on
functional or antiBEARYIGRRAINELECHE POPRESHIE T ore RPA WPFPRYVATMY of attachment methods
available to thosexskitied dniheate Sed,dor exapplom=R 0,4 3§4xgethlirigy RS to G-CSF), and
Malik et al., Expefgigniak ﬁ%gggm%e\ﬁgu{gggé)a@a&@é 1028:0939 {129 2hLkieporting the pegylation
of GM-CSF usingzﬁtr%s)/lt 5 gl Iorid%& Eéy Wag of iIlustrafign, ogetwengg{ycol may be covalently
bound through a RoacidreSiduedvia ar gaﬁ%ogr}%up?gugh gs, afré& amino or carboxyl group.
Reactive groups &&VepkadssvARcharacaniteging due to its stability in

water.
- 10
The polymer may be of any molecular weight,

and may be branched or unbranched. For polyethylene _
glycol, the preferred molecular weight is between about
2 kilodaltons (kba) and abhout 100 kDa (the term "about”

15 indicating that in preparations of polyethylene glycol,
some molecules will weigh more, some less, than the
stated molecular weight) for ease in handling and
manufacturing. Other sizes may be used, depending on
the desired therapeutic profile {e.g., the duration of

20 sustained release desired, the effécts, if any on
bioleogical activity, the ease in handling, the degree
or lack of antigenicity and other known effects of the
polyethylene glycol on a therapeutic protein).

25 The number of polymer molecules so attached
' may'vary, and one skilled in the art will be able to
ascertain the effect on function. One may mono-
~derivatize, or may provide for a di-, tri-, tetra- or
some combination of derivatization, with the same or

30 different chemical moieties (e.g.., polymers, such as
different weights of polvethylene glycols). The
proportion of polymer molecules to NAT polypeptide
"molecules will vary, as will their concentrations in
‘the reaction mixture.  In general, the optimum ratio

35 {in terms of efficiency of reaction in that there is no

excess unreacted polypeptide or polymer) will be



polyethylene glycol molecule (or other chemical moiety) 20 may be bound. The amino acid residues
having a free amino group may include lysine residues and the N-terminal amino acid residue. Those
having a free carboxyl group may include aspartic acid residues, glutamic acid residues, and the
C-terminal amino acid 25 residue. Sulfhydryl groups may also be used as a reactive group for
attaching thé PW/&#$Tene glycol molecule(s) (or other chemical moiety). PrEF&HEIYE 9 anufacturing
purposes is attachment at an amino group, such as at the N-terminus or to a lysine group. 30
Attachment at residues important for receptor binding ghould be avoided if receptor binding is desired.
One may specifically desire N-terminally chemically modified derivatives. Using polyethylene 35

glycol as an illustraiaiesaimeaymselecdteona yadety=-0f palyetbylene-glyaelqpelecstes (by molecular
WO 01125445 PCEMJ$00(27020: 16 \(veej%}]t, branghing.etc.), the prq (gtiqn o[:rpeolyethylene glycol
| . ’ v I ! ! o . I

- molecules to polypeptide molecules _in thé reaction mixture, the type of pegylation reaction to be

performed, and th&H&ERBATT FEAPINy B ThERR IR RERe il &R 5y RRIFRAY . 1 method of
obtaining the N-teipsihziiepely|dedprassrationyiiby asewrdtingbistheietpefrotd other
monopegylatesl meietesdf sgeessary) may be by purification of the N-terminally pegylated material
from a population of 10 pegylated NAT molecules. Selective N-terminal chemical modification may be
accomplished by reductive alkylation which exploits differential reactivity of different types of primary

amino groups (lysine versus th& \-t&rATRAR AMRbR-oT HePRaHAiST Sddpeedsplication WO
196/11953, publish@®Rpwit 2B, £9961idanidrihe apbrefiseteactof coatitions]l wibstantially selective
derivatization of NAf wigB@ic domains of the polypeptide. There are a

10 number of attachment methods available to those skilled
in the art. See, for example, EP 0 401 384 (coupling
PEG to G-CSF), and Malik et al., Experimental
Hematology, Volume 20, pages 1028-1035 (1992)
(reporting the pegylation of GM-CSF using tresyl

15 chloride). By way of illustration, polyethylene glycol
may be covalently bound through amino acid residues via
a reactive group, such as, a free amino or carboxyl
group. Reactive groups are those to which an activated
polyethylene glycol molecule {or other chemical moiety)

20 may be bound. The aminc acid residues having a free
amino group may include lysine residues and the
N-terminal amino acid residue. Those having a free
carboxyl group may include aspartic acid residues,
glutamic acid residues, and the C-terminal amino acid

25 residue. Sulfhydryl groups may alsc be used as a
reactive group for attaching the polyethylene glycol
molecule(s)  (or other chemical moiety). Preferred for
manufacturing purposes is attachment at an amino group,
such as at the N-terminus or to a lysine group.

" 30 Attachment at residues important for receptor binding
should be avoided if receptor binding is desired.

One may specifically desire N-terminally
chemically modified derivatives. Using polyethylene
35 glycol as an illustration, one may select from a
variety of polyethylene glycol molecules {by molecular



N-terminus with a carbonyl group containing polymer is achieved. For example, one may selectively
20 N-terminally pegylate NAT by performing the reaction at a pH which allows one to take advantage
of the plKe differences between the e-amino group of the lysine residues and that of the a-amino
group of the N-terminal residue of the polypeptide. By such 25 selective derivatization, attachment of a
polymer to Fp#I5é4dtide is controlled: the conjugation with the polymer taREFHISEETREdominantly at
the N-terminus of the polypeptide and no significant modification of other reactive groups, such as
lysine side chain amino 30 groups, occurs. Using redygtive alkylation, the polymer may be of the type
described above, and should have a single reactive aldehyde for coupling to the polypeptide.

Polyethylene glycal i HQIOF@@Q%QCOQI@H]II}Q agiaglerep g%g{gegyde may be used. 35 WO

01/25445 PCT/US /270 AT or chemicall mOdIerd derlv ives in_accordance with the
invention may bepfé)}’%u%"é %8¢ w?i\/l?(/%ogdmlr%stra?lid% iU ROSYRF a%ra%n?y wglln railifﬁrombus (i.e.,

via localized delivétytdiecigasthes SHebr#R clbbm tHeEIsI06d Veegwll 8t.o8s by catheter).
Systemic deliveryisararinally-notjereferrédrdiae to thellikdldond thatinnAtenRahadraglobulin in the

general circulation,ay cOUIEN W NAT 0u01ey cpbdyieiactionyulh b wllinegess thus
impairing 10 clot | c}gls Howev%ﬁ thﬁre maX .be Tf,tances ﬁh%re ger amounts o NAT can be used
which exceed the® &eh Peft% 6Vels of a acrog us ena% nB sys aMic administration and
delivery. In gener@®PardbiiasEBd Svilkih Wy nﬁ%oﬁt&%rpﬁ‘&?ﬁ%%@%%f‘ﬁcomposnlons

comprising effectiveiambents 6f NédJedsgether with pleaimagsuticlliyacteptable tieents,

N-terminally pegylated material from a population of

10 pegylated NAT molecules. Selective N-terminal chemical
modification may be accomplished by reductive
alkylation which exploits differential reactivity of
different types of primary amino groups (lysine versus
the N-terminal) available for derivatization. See PCT

15  application WO 96/11953, published April 25, 1996.
Under the appropriate reaction conditions,
substantially selective derivatization of NAT at the
N-terminus with a carbonyl group containing polymer is
achieved. For example, one may selectively

20 N-terminally pegvlate NAT by performing the reaction at
a pH which allows one to take advantage of the pKg

differences between the g-amino group of the lysine
residues and that of the d-amino group of the
N-terminal residue of the polypeptide. By such

25 gelective derivatization, attachment of a polymer to a
polypeptide is controlled: the conjugation with the
polyner takes place predominantly at the N-terminus of
the polypeptide and no significant modification of
other reactive groups, such as lysine side chain amino

30 groups, occurs. Using reductive alkylation, the
polymer may be of the type described above, and should
have a single reactive aldehyde for coupling to the
polypeptide. Polyethylene glycol propionaldehyde,
containing a single reactive aldehyde, may be used.

35



preservatives, solubilizers, emulsifiers, adjuvants and/or carriers. By "effective amount" is meant
amount sufficient to produce a measurable biological effect 20 (i.e., a thrombolytically effective
amount which effects lysis of the blood clot or clots being treated). Typically, NAT will be in highly

purified 25 feym, a8y pharmaceutical composition being used as the d%‘?ﬂsk@ﬂﬁ? will normally
be presterilized for use, such as by filtration through sterile filtration membranes. 30 One skilled in the
art will be able to ascertain effective dosages by administration and observing the desired therapeutic
effect. Particular effective doses within this range will Hépend on the particular disorder or condition
being treated, as well 35 as the age and general health of the recipient, and can be determined by
standard clinical procedures. \HidreoW e dsa iy p apfistiordy deg ived- i36Rsipla, it will be
desirable to detereniretidadosewidspotise cunvent the:pharynace Uficakodmpeditibadirst in vitro, as in

bioassay systemsyapd thapin ysefd capimalinadelsvsterne {1 iveRFioF g testingin 5 humans.. The
skilled practltlonertﬁonglgjermg.thg therggegtlc cgntex t&% o\]; glsor(%er un%?[r tr%%tn]: nt, and other

applicable factors, TPBe Sble' fo Sscertain ch?paérlcFo%lng without dndue effo .yTyplca e,apractitioner

will administeP theNAT &mpBE&itishntt M Facideberds Yess R tHat GchicvSsiie desired effect
(i.e., lysis of the bloathelotrThe cyspesition dedyi ergdrmisterethddy singlepdesBoras two or more

doses (which maysiemgy ReiLonaiEtincRINe MO UH:0f deolypeptide) Qestime.PreN a continuous

baSB'15|“ATwna¥ﬁ%S%£§é¥% g& %Q g@%&QUQQQegomplex with NAT to prevent

interaction with fibrin or fibrinogen, thus impairing

10 clot lysis. However, there may be instances where
larger amounts of NAT can be used which exceed the
circulating levels of 02 macroglobulin, thus enabling
systemic administration and delivery. In general,
encompassed within the invention are pharmaceutical

15 cbmpositionS‘comprising effective amounts of NaT
together with pharmaceutically acceptable diluents,
preservatives, solubilizers, emulsifiers, adjuvants
and/or carriers. By ‘effective amount” is meant amount
sufficient to produce a measurable biological effect

20 .(i.e., a thrombolytically effective amount which
effects lysis of the blood clot or clots being
treated) .

Typically, NAT will be in highly purified
25 form, and any pharmaceutical composition being used as
the delivery vehicle will normally be presterilized for
use, such as by filtration through sterile filtration
membranes.

30 One skilled in the art will be able to
ascertain effective dosages by administration and
observing the desired therapeutic effect. Particular
effective doses within this range will depend on the
particular disorder or condition being treated, as well

35 as the age and general health of the recipient, and can

be determined by standard clinical procedures. Where



in accordance with standard methods. The antibodies may be polyclonal, monoclonal, recombinant,
chimeric, single-chain and/or bispecific, etc. To improve the 20 likelihood of producing an immune
response, the amino acid sequence of NAT can be analyzed to identify portions of the molecule that

may be assq'g qugﬂgh increased immunogenicity. For example, the amlno gjs:%ﬁfgl!b pce may be
subjected to computer analysis to 25 identify surface epitopes, such as in accor ance with the method
of Hope and Woods, Proceedings of the National Academy of Science USA, Volume 78, pages 3824-
3828 (1981). 30 Various procedures known in the art G&n be used for the production of polyclonal
antibodies which recognize epitopes of NAT. For the production of antibody, various host animals can
be immunized by hejestiba sviththepdiypbstideshrizle bot dett35tiviited tbeadioits-mice, rats, etc.
Various adjuvants 6,04 525445-R€ Téd 3002 10R9rmdOeiianechba usesioe dlarease fhe #mmunological

response, dependi (aluEhS? hast ggg%q%é{ggggln%% eﬂ% I| Sl%gd ia Ere E]Ld ﬁfgfmﬁral gels such as

aluminum hydroxide surface active substances such as 5 | soIeC|t In, pluronic polyols,

polyanions, peptid®& %t eﬁ%@ﬁ&n?%m?e R pBE KR nRschahink? &lﬁﬁ?‘b’d?%nw and potentially useful
human adjuvénts ashrss BaEhle Ghlidditsl urairtand Goeynelsastsddier pagvurhel0 For the

preparation of monredeapkantikodien tdiractedypward Ni s anydechnigpe whishgmewdes for the
production of antibggy mojgqule dapyfemﬂgoséégeﬂrgnewﬁu'ggegg%bwssgc@&mmp'e the 15

hybridoma technique orlglnally eve oped by Kohler and. Milstein which is described in Nature
Volume 256 proper dosing without undue effort. Typically, a

practitioner will administer the NAT composition until
10 & dosage is reached that achieves the desired effect
{(i.e., lysis of the blood clot). The composition may
be administered as a single dose, or as two or more
doses (which may or may not contain the same amount of
‘ﬁolypeptide) over time, or on a continuous basis.

15
NAT may also be used to generate antibodies

in accordance with standard methods. The antibodies
may be polyclonal, monoclonal, recombinant, chimeric,
single-chain and/or bispecific, etc. To improve the

20 1likelihood of producing an immune response, the amino
acid sequence of NAT can be analyzed to identify
portions of the molecule that may be associated with
increased immunogenicity. For example, the amino acid
sequence may be subjected to computer analysis to

25 identify surface epitopes, such as in accordance with
the method of Hope and Weoods, Proceedings of the
National Academy of Science USA, Volume 78, pages 3824-
3828 (1981).

30 Various procedures known in the art can be
used for the production of polyclonal.antibodies'which_
recognize epitopes of NAT. For the production of
antibody, various host animals can be immunized by
injection with the polypeptide, inéluding but not

35 limited to rabbits, mice, rats, etc. Various adjuvants



pages 495-497 (1975), as well as the trioma technique, the human B-cell hybridoma technique
described by Kozbor et al. in Immunology Today, Volume 4, page 72 20 (1983), and the
EBV-hybridoma technique to produce monoclonal antibodies described by Cole et al. in "Monoclonal
Antibodies agg,Ganger Therapy”, Alan R. Liss, Inc., pages 77-96 (1985), ar éjxl yz%fgr preparation
of monoclonal antibodies in accordance with 25 thls invention. The antibodies oft IS Invention can be
used therapeutically, such as to bind to and thereby neutralize or inhibit excess amounts of NAT in
vivo 30 after administration. The antibodies can furtheiBe-used for diagnostic purposes, such as in
labeled form to detect the presence of NAT in a body fluid, tissue sample or other extract, in
accordance with KBWPelidgeestkomEafsRa ss W 0imsusslPeifnad Oysporse., 20 Description of

Specific Embodiméaste-htiérigventianis fusker dlbstraéad iniihel feliondangexamples. 5 Example 1

Derivation of NAT Sgguense. 10 ﬂl_.__gﬁgctye wando-produse;firolase is tg, gxpress it initially as
preproflbolase in Villhlah cleav e prot%ase kex- 2 occurs at thggunctlon %hthe "prepro” and
"mature” regions to |eI8 tljlo?oéalca etive maz't‘erlala(':maffur ]B?cﬁ §)ei5§’—”r5 s design, the

synthesis and%roééé%ﬂ%@%%ﬁﬁ’é%re%%ﬂb?ﬁ%eﬂé&ﬁﬁé sebfeHoRBf PRStur@Btoldss into the culture
medium. The actualiSeguerice ahthe lolsaustyuhitipe ts hehRIQQRE,..). 20 Kex-2 is an
endoP”ﬁeasetha%ﬂﬁﬂ%%%ﬁﬁ@ﬁol, and potentially useful human adjuvants
such as Bacille Calmette-Guerin and Corymebacterium
parvum.
10
For the preparation of monoclonal antibodies
directed toward MNAT, any techniqgue which provides for
‘the preoduction of antibody molecules by continuous cell
lines in culture may be used. TFor example, the
15 hybridoma technigue originally developed by Kohler and
Milstein which is described in Nature, Volume 256,
pages 495-497 (1975), as well as the trioma technique,
the human B-cell hybridoma technigue descfibed by
Kozbor et al. in Immunclogy Today, Volume 4, page 72
20 (1983}, and the EBV-hybridoma technique to produce
monoclonal antibodies described by Cole et al. in
"Monoclonal Antibodies and Cancer Therapy", Alan R.
Liss, Inc., pages T1-96 (1985), are all useful for
‘preparation of monoclonal antibodies in accordance with
25  this invention.

The antibodies of this invention can be used
therapeutically, such as to bind to and thereby
neutralize or inhibit excess amounts of NAT in vivo

30 after administration. The antibodies can further be
used for diagnostic purposes, such as in labeled form
to detect the presence of NAT in a body fluid, tissue
sample or other extract, in accordance with known

diagnostic methods.
35



two adjacent basic amino acids, in this case lysine(K)- arginine(R). Mature fibrolase expressed from
DNA having the above mentioned sequence revealed that the expected N-terminal glutamine (Q)
residue had in fact 25 undergone deamidation and cyclization to generate pyroglutamic acid (E). This
chemical modification was deemed undesirable, since peptides with an N-terminal cyclized glutamine
(pyroglutami¥ Q&#5¥8idue fail to react in the Edman degradation procedur@€3FEsfA3%tid 30
sequencing. Accordingly, both of the glutamine (Q) residues at the N-terminus in the sequence for
mature fibrolase were deleted, resulting in an N-termiaal arginine (R) residue. Since kex-2 cleaves
after two adjacent basic amino acids as mentioned, it was 35 anticipated that the sequence
(...KRRF...) would WO 01/25445B&d{HE00R 6 B rodi piesantismiambiguous site for kex-2
cleavage. Accordingly,, the N-terminal arginine (R) residue (shown underlined above) was replaced
with a serine (S) residue to resylt in the sequence (...KRSF...). The 5 choice of serine was based on
the need to introduce an amind Agid WATEH fitd R s REES e ahheshiat fi%dturshs the C-terminal
side of the hydolydis ElewiRRokereapaesEuropean Journal of Biochemistry, Volume 227, pages
707-714 (1995). 10 As a result, the DNA sequence for preprofibrolase was modified by site-directed
mutagenesis at the N-terminal coding region forﬂ%tMEe:\LgibIolase to substitute the codons for "QQR"
with a 15 codon for "S", using a standard PCR protocol; thus resulting in preproNAT having the amino
acid sequence of SEQ ID NO: 3. The oligonucleotides used to prime the PCR reactions are listed
below, and their homology with the tBffeisigiencofs aeniagially, two

£)._SIEIAY

10 . An effective way to produce fibrolase is to
express it initiaily as preprofibolase in which
cleavage by the protease kex-2 occurs at the junction
of the "prepro" and "mature* regions to vield
biologically active material (*mature" fibrolase}.

15 From this design, the synthesis and processing of the
preprofibrolase leads to secretion of mature fibrolase

into the culture medium. The actual sequence at the

cleaved junction is (...TKRiQQRF...).

20 Kex-2 is an endoprotease that cleaves after
two adjacent basic amino acids, in this case lysine(X)-
arginine{R). Mature fibrolase expressed from DNA
having the above mentioned sequence revealed that the
-expected N-terminal glutamine (Q) residue had in fact

25 undergone deamidation and cyclization to generate
pyroglutamic acid (E). This chemical modification was
deemed undesirable, since peptides with an N-terminal
cyclized glutamine {pyroglutamic acid) residue fail to
react in the Edman degradation procedure for amino acid

30 sequencing. Accordingly, both of the glutamine (Q)
residues at the N-terminus in the sequence for mature
fibrolase were deleted, resulting in an N-terminal
arginine (R} residue. Since kex-2 cleaves after two
adjacent basic amino acids as mentioned, it was

35 anticipated that the sequence (...KRRF...)} would



20 PCR reactions were carried out using oligos 1 and 4 as one primer pair and oligos 2 and 3 as
another primer pair, both with DNA of the parent gene as the template. The DNA products of these
two reactions (601 and 815 nucleotides in length) were purified by agarose gel 25 electrophoresis and
combined to serve as a template in a second round of PCR using oligos 1 and 2 as the primer pair.
This final PCYE? 6’}62&‘.'15 (1372 nucleotides in length) was cleaved with restrictfolEHl6Mitleases Xhol
and Notl. The digest was deproteinized with 30 phenol /chloroform and DNA precipitated. A portion of
the recovered DNA was ligated into the plasmid pPI€Za1 (Irvitrogen, Carlsbad, CA, Catalog No.
V195-20), which had been similarly cleaved with restriction endonucleases Xhol and Notl,

enzymatically 35 geplzespharylated: ianddeproieiaizBorwitedVO QU/25445L,.CT/USO0O/27029 - 22

phenol/chloroformaAll sulasaguent stapsyvare.caltiad Quiaceordingde the dayiooem:Righia
Expression Kit manugl IfDV'trO erLCo(reQ., Catalog 0. K 710.-0%). The Ig_?tlon reaction products were
u 111 Ovrti g ace ith' a rine

transformed into E. 5 Coli y & ec?ropo Or and Seletted for survival o zeoc(iﬁ-)containing solid

media. The plasmifSFds€ofefed §At the Frofihid | fRMFsIPWhS cdHfiFfned- By DRBEsequencing. The
plasmid was liheariZesiby ctefavireg: imith westritticredndonudiease sinekaris theritraastatmed 10 into

Pichia pastoris GSAA2his aThe Geilh Staln is; pownally bis. sodhe Nsgenalpe yas restored by
transformation with a DNA source carrying the wild t 2 Ve ion of the hjs4 gene, @gernatlvely, a his'
strain can be obtained commerma?lf‘/éfrrom nvftlrogegr'lsé%{?)rp.(§-§§ESAL§1 Xea? Hes, éaf"allog No. C180-00).
Integrants were sétBEERFaEYeddin:reEiSiaREAoRer BahdREIE i86Res REindiedyme
methanol-containirihedragasd 10@-bidth Wwas #skayed for NAT production on 4-20% PAGE,
10 : '
As a result, the DNA sequence for
preprofibrolase was modified by site-directed
mutagenesis at the N-terminal coding region for mature
fibreolase to substitute the codons for "QQOR" with a
15 codon for "S*, using a standard PCR protocel, thus
resulting in preproNAT having the amino acid sequence
of SEQ ID NO: 3. The oligonucleotides used to prime
the PCR reactions are listed below, and their homology
with the target sequence ig also shown. -Initially, two
20 PCR reactions were carried out using oligos 1 and 4 as
one primer pair and oligos 2 and 3 as another primer
pair, both with DNA of the parent gene as the template.
The DNA products of these two reactions (601 and 815
nucleotides in length) were purified by agarose gel
25  electrophoresis and combined to serve as a template in
a second round of PCR using oligos 1 and 2 as the
primer pair. fghis final PCR product (1372 nucleotides
in length) was cleaved with restriction endonucieases
XhoI and NotI. The digest was deproteinized with
30 phenol/chloroform and DNA precipitated. A portion of
the recovered DNA was ligated into the plasmid pPICZO
(invitrogen, Carlsbad, CaA, Catalog No. VI95-20}, which
had been gimilarly cleaved with restriction
endonucleases XhoI and NotI, enzymatically
35 dephosphorylated, and deproteinized with



using Coomassie staining. 20 The oligonucleotides used for site-directed PCR mutagenesis were as
follows: Oligo 1 5-TACTATTGCCAGCATTGCTGC-3' (SEQ ID NO: 8) 25 Oligo 2
5'-GCAAATGGCATTCTGACATCC-3' (SEQ ID NO: 9) Oligo 3 (SEQ ID NO: 10)

5-TCCAAT GACTAAGAGATCTTTCCCACAAAGATACGTAC-3" 30 Oligo 4 (SEQ ID NO:
11) 5-GTA TTGTGGGAAAGATCTCTTAGTCAAGTTTAATTGG-E”l‘Hg"Pé’é’ #dn of these
oligonucleotides is shown below in relation to the double-stranded DNA 35 sequence (SEQ ID NO: 12
coding or sense strand, SEQ ID WO 01/25445 PCFUR00/27029 - 23 NO: 13 complementary or
antisense strand) and corresponding amino acid sequence (SEQ ID NO: 14) of fibrolase (including
the prepro regiordipenng irddifiet fiomreateANA Tsdlhedwerminat apd Grefninakteigans 5 of mature
fibrolase are indigaiedycurdemigingok irminak apiRRaciH;sequensesAQOREang L NKP). The
N-terminal region ) isthe pne being madified (to substifute S.f é}w R)J. For oligos 3 and 4,
below, dashegd Iiﬁ%%%%in@eéﬁ %"Po. gﬁo'%ot]ﬁ%'lécgt%r? gp %e&tfo o%it?(;L (%%l hs e'%% ding for
residues QQ in the S MRNEPRSTIONDIRBPGISES were transformed into E. o
ATGAGATTECCTPCAALT EIEATTPOTSR PRI ANACSCACCAT €6 GRBSCARIAGETGCT

""""" to----t-yegrinecontatmingt soTid Media.  The plasmid was
;ASCITﬂAAACCE%g@%glg@%}%ﬁg%égﬁ%léég%%E:?%TQQQ%%?&%@&E%GACGA MRF

CCAGTCAACACTRC AREMEENIINTCRMABEETAL AT FERESEETeSA RE CHGTEITCGGT 20

_________ Fomme—t-wWith-pestrietion endonualease Pmel and then transformed
GGTCAGTIGTCARGTPEIIGRT 6 Ao E ECEE3 68 SIF TAABGECEGAS TIGGACAGTAGCCA PVNT
TT—E[)E-rAcgth%éiQQJifgﬂ so the his’ genotype was restored by

transformation with a DNA source carrying the wild type
version of the his4 gene. Alternatively, a his' strain
can be obtained commercially from Invitrogen Corp. (X-33

15 cell line, Catalog No. C180-00). Integrants were
selected as zeocin-resistant colonies. Candidate
clones were induced in methanol-containing media, and
the broth was assayed for NAT production on 4-20% PAGE,
using Coomassie staining.

20
The oligonucleotides used for site-directed
PCR mutagenesis were as follows:
_ VOIigo 1 5 -TACTATTGCCAGCATTGCTGC-3 ! {(SEQ ID NO: 8)
25
Oligo 2 5/ ~-GCAAATGGCATTCTGACATCC-3 ¢ (SEQ ID NO: 9)
Oligo 3 (SEQ ID NO: 10)
57 ~TCCAATTAAACTTGACTAAGAGATCTTTCCCACARAGATACGTAC-3 1
30

Oligo 4  (SEQ ID NO: 11)
5 ~GTACGTATCTTTGTGGGAAAGATCTCTTAGTCAAGTTTAATTGG-3 1

The location of these oligonucleotides is
shown below in relation to the double-stranded DNA
35 sequence {SEQ ID NO: 12 coding or sense strand, SEQ ID



25 TACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCCATTTTCCAACAGCACAAAT
--------- R S SRS R S S
ATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGGTAAAAGGTTGTCGTGTTTA YSDL
EGDFDVAVLPFSNSTN 300Iligo 15-TACTATTGCCAGCATTGCTGC-3'
AACGGGTWQ’GWTATAAATACTACTATTGCCAGCATTGCTGCTAAAGRWGTA_

-------- N SUPUPRRVPTSSV V S S— L
TTGCCCAATAACAAATATTTATGATGATAACGG:_I'CZC_%TAACGACGATTTCTTCTTCCCCAT 35NGL
LFINTTIASIAAKEEGV WO 01/25445 PCT/US00/27029 - 24 Xhol

TCTCTCGAGAARAGAGAGREIGAAGST TGT TGTATIATC THGGAATGIGGTAACGTTAAC

: . 5 -
AGAGAGCTCTTITCTCR B RE LA LCAR CRIERTAB ARER TTASREAPTREAATTG SLEK

REAEASSI|Iiiborey Nncluding the prepro region) being modified
GATTACGAAGT & eFbAte MAG A ARYE GIFEACHT GEA GHIL CFAGSGGHRA G CEGI{SAACCA 10

""""" Tt matoTe FibroTade #re indicated b underlining of
CTAATGCTTCAACAAATAGGTTCTTTCdCAGTGAGGTCEéé% égg%%%@)CG .%ééAGTTGGT DYE

VVYPRKVTPYPREG AVBPITC sequences |
AAGTACGAAGANGEEnEE ARGRCE ARRRE A AGG A ArEGrERacrE TEIeF CtPGCAC —-----

e e substittte-S-for--QOR) . For coligos 3 and 4, below,

TCATGCTTC A GG A TS TSR COATTAGT GOTRAAEAAIGETO K Y ED
TG CAAA A IR SE YO SRR AT AE L ARS AR (AT TCCCCAGAT o
+

S R Nitermipal region of fibrolase.

AACCTTTTTTTGTTTCCAAACAAGAGACTTCTAATGAGACTTTGAGTAATGAGGGGTCTA25LEK
NKGLFSEDYSETHYSPD
GGTAGAGAAATIABIACKTACOTANTAEE TG NAGATCGACTBITTACTABEXTGETAGAATC

--------- Foe+ + t———t = b e e e

CCATCTCTIN AARCGATOACGREIB0 I A CECHACARARTP A EERENANIBATEEIMRCEATCTTAG 30GR
EITTYPLGEDHCYYHGRI

M R F P § I F T™A UV L. F A A § § A L A &

CCAGTCAACACTACAACAGAAGATCEAAACGGCACAAATTCCGGCTGAAGCTGTCATCGET
20 e o e A e o e e Fr o ——— +
CATCAGTTGTGATGTTGTCTTCTACTTTCCCETGTTTAAGGCCGACTTCGACAGTAGCCA

P V N T T T EDZETBAQDIIT P AEA-ATYV I G
25  TACTCAGATTTAGAAGGEGATTICEATEITCCTGTT T TGCCATTTTCCAACAGCACAAAT
————————— st e e s ittt e o i i o e e e e e e

ATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGGTAAAAGGTTGTCGTGTTTA

'Y S DL EGDZF DV AVTILPTFSUHNZGSTN

30
Oligo 1 5 -TACTATTGCCAGCATTGCTGC~3
AACGGGTTATTGTTTATAAATACTACTATTGCCAGCATTGCTGCTAAAGAAGARAGGEGTA
———————— B L el L e el ELE R R S
TTGCCCAATAACAAATATTTATCATGATAACGETCGTAACGACGATPTCTTCTTCCCCAT

35
" N € L L FP I N T T I A S I A A K EUZ E G VY



CAAAACGATGCTGACTCCACTGCTTCTATCTCTGCTTGTAACGGTTTGAAGGGTCATTTC

CTTTTGCTACGACTGAGGTGACGAAGATAGAGACGAACATTGCCAAACTTCCCAGTAAAG END
ADSTASISACNGLKGHF
AAGTTGCARGHAHBAATGTACTTGATTGAACCATTGGAATTGTCCGACTREEFANEOBCAT 40
--------- S SR S S S
TTCAACGTTCCACTTTACATGAACTAACTTGGTAAGCITAACAGGCTGAGACTTCGGGTA KLQG
EMYLIEPLELSDSEAHWO 01/25445 PCT/US00/27029 - 25
GCTGTCTACAAGIACGAAAACGTCGAAAAGGAAGATGAAGCCCCAAAGATGTGTGGTGTT

--------- e ety e e

CGACAGATGT TeAFCErt R AGCAGETEIACES e T I AT R SZCIGETAFAGALGACCACAA 5AVY
KYENVEKEDRDEARKMCG)V.0ligon35-TCCAATTAAACTTIGACTAAG __,

| ACCCAAAA§TG@%&E@&¥&M@%&§M£A§&&Q§&Q&%MMMB@ACTAAG 10

__________________ S SO ES
TGGGTTTTGACQCJT@GIA];A(;:TTAG@TT@GQ’TQTECQG(iA%GCéTTGAAJT];G,%]ACTCATTC Oligo 4
3-GGTTAATTTGAACTGATTCTQNWESYEPIKKAFQLNLTK 15

- AGA------ TCTTT@%@:@%@@W&% CACTCCACTTCCTAGGRGTCO TG ICAACCA
AGACAAC%AGATTCCCACAAAGATACGTACAGCTGGTTATCGTTGCTGAC ACCGTATG

TCTGTTGTTTC?K’K&%&’%"?’T‘M AT G e A R R R R S AR SR BT s GCATAC 20

TCT-----AGAAAGGGTGTITCTATGCATG-5 RQORFPQRYYQLVIVADHRM
AACACTAAATABAZ(C@G‘fGXCi‘CFGA’fC&AAAT""CC‘éT‘é TEGETRCKCEARATCGTCAAC 25

TTGTGATWAT%@&%&%%WWKWW&%@W%CAGTTG NTKY
NGDSDKIROWYVHYOTVNIZQ ™~ " = ¥ r-mmm oo mm st m e o
AcCATTAACGAR%%@FXEK&%‘EWR&&?@@%&W@?W@%W?% GAAATC

--------- S SRS S &

TGGTAATTGCTFTAGATE-TETEGRGACR ' TG TAGG T ARG FGAAACCANCCAAACCTTTAG TIN

EIYRPLA®IQFTLVGLE]I
TTGGAAAAAAACARAAGCTTTGTICTCTGAAGAT TACTC TCGAAACTCATTACTCCCCAGAT

wwwwwwwww e am o s e e < o o o o o e e o
AACCETTITTIGTETCCARACARAGAGACTTCTAATCGAGACTTTGAGTAATCGACGGGEGTCTA

25 L E K N XK G L F S ED Y S E T H Y S P D

GGTAGAGRAATTACTACTTACCCATTGGETGAAGATCACTETTACTACCATGETAGAATC
aaaaaaaaa s i i i e e e e

CCATCTCTTTAATGATGAATGGGTAACCCACTTCTAGTGACARTGATGGTACCATCTTAG
30

6 R E I T % ¥ PL G E D H C VY Y HG R I
GAAAACGATGCTGACTCCACTGCTTCTATCTCTEGCTTGTAACGGT TTGAAGGGTCATTTC
uuuuuuuuu e e e e e e e e
35 CTTTTGCTACGACTGAGGTGACGAAGATAGAGACGAACATTGCCARACTTCCCAGTAAAG
. E N B A B S T A S5 I S A C NGULEK G H F
AAGTTGCAAGGTGAAATGTACTTGATTGAACCATTGGAATTGTCCGACTCTEARGCCCAT
A0 e A A o R — e +

TTCAACGTTCCACTTTACATGAACTARCTTCGTAACCTTAACAGGCTGAGACTTCEGGTA

K L. ¢ 66 EM Y L I EUP L E L & D S E A H



35 TGGTCCAACCAAGATTTGATCACCGTTACTTCTGTATCCCACGACACTCTGGCATCCTTC
--------- S SRS S S S
ACCAGGTTGGTTCTAAACTAGTGGCAATGAAGACATAGGGTGCTGTGAGACCGTAGGAAG 40 W
SNODLITYVTSVSHDTLASF WO 01/25445 PCT/US00/27029 26
GGTAACTG%%&?&%AACCGACCTGCTGCGTCGCCAACGTCATGATAAC’G%W&@%CTG
--------------------------------- K N S
CCATTGACCGCACTTTGGCTGGACGACGCAGCGGETGCAGTACTATTGCGAGTTGACGAC 5GN
WRETDL.LRRQRHDNAOQLL
ACCGCTATCGACTTCGACGGTGATACTGTTGGTCTGGCTTACGTTGGTGGCATGTGTCAA - - -
e et e - e BO TCTC TATAAGTAGCEARA ACGTOGAAAAGGAAGATGAAGCCCCARAGATATGTCETETT
TGGCGATAGCTEAAGCTEECACTATCACAACEAGAGCGAATGGAACCACCGEACACAGTT 10 T A
IDFDGDTYV GtadaAm¥E @I Cr@&rcCAGC TTTTCCTTC TAC T TCGEGET TTCTACACACCACAA
CTGAAACABICTACTGGTGTTATCCAGGACCACTCCGCTATTAACCTGCTGGTTGCTCTG
----------------------- A--Y--y--k--¥-E-N--v-ELR E D E A P K M C G vV
GACTTTGTAAGATGACCACAATAGGTCCTGGTGAGGCGATAATTGGACGACCAACGAGAC L K H

STGVIQDHSAINLLVAL Oligo 3  5'-TCCAATTARACTTGACTAAG
ACCATGGCACA&@%@E@@@L@MM%EQ%MIM%%%M&%GTGTCAC 20
""""""" B 50 St s P SRS e e U

TGGTACCGTGT%&E@&@%&@J&H&%@Q&M&@M@%@&%&E&@J CACAGTG TMA
HELGHNLGMNHDGNQCH 25

TGCGGTGCAAACTCCTGTGTTATGGCTGCTATGCTG TCCGAT CAACCATCEARACTGTTC
--------- B L I

E
ACGCCACGITTGABGACACAATACCEACGATACGACAGGCTAGTIGETAGETTTGACAAG C G A
NSCVMAAMI. SDQP

TCCGACTGCTCA Aé’A"A'A %}é#i&cg%gﬁé&(}ﬁ%éTGACCGTTAACAACCCGCAGTGTATC
AACAAA A’I“I‘CCCACMAGATAC TACAGCTCGTTATCGTTGCTGACCALCGTATSG

R [ I vyl gt ot ol

AGGCTGACGAG‘A‘TT’CT‘TT(‘:’T’G'KT“G“GT’C“T‘G‘G‘A‘AGGAC‘TGGCAATTGTTG‘GG‘CCTCACATAG 35SD
CSKKDY ECLGF“R(}‘-W GETFTﬁWO‘(EITATGCATGTCGACCAATAGCAACGACTGG’I‘GGCATAC

CTGAACAX CC@GITAAGCé R E T FrE A AACAAAAACTCATCTCAGAAGAGGAT 40

--------- R P SRS SR SIS
R O Q R F P QR Y V QLV IV A DTET RHM

AACACTAARATACAACGGTGACTCTCACARAAATCCGTCAATGEGGETGCACCAAATCGTCALD
25 e o e A o S LTI, +

TTGIGATTTATGTTGCCACTGAGACTGT M TAGECAG T TACCCACGTEGTTTAGCAGTTG
N T K Y NG D S D K IBROQWWVHOTI VN

30 ACCATTAACGAARATCTACAGACCACTGAACATCCAAT TCACTTTGGTTGETT TGGARATC
~~~~~~~~~ A e e e e o e e e e et et e e

TGGTAATTGC T T TAGATETCTEGTGACT TG TAGGTTAAGTGAAACCAACCARACCTTTAG

T I ¥NE I YRZPILVNTIOQTFTILUVGT ELETI
35 ‘

TGGTCCAACCAAGAT TTGATCACCGT TAC T TCTETATCCCACGACACTCTGGCATCOTTC
————————— e e s i e i i e e s
ACCAGGTTGGTTCTAARC TAGTGGCAATCAAGACATAGEGTGC TGTGAGACCGTAGGALAG

40 w s N 9 D L I T ¥ T S V S H D TTUL A S F



GACTTGTTTGGCATTCGCCGGCGGTCGAAAGATCTTGTTTTTGAGTAGAGTCTTCTCCTA LNKP
*AAASFLEQKLISEEDWO O01/25445 PCT/US00/27029 - 27
CTGAATAGCGCCGTCGACCATCATCATCATCATCATTGAGTTTGTAGCCTTAGACATGAC
-------------------------------------------- S ——

GACTTATCE&&‘G@%GCTGGTAGTAGTAGTAGTAGTAACTCAAACATCGGWW%CTG 5LNS
AVDHHHHHH*VCSLRHD
TGTTCCTCAGTTCAAGTTGGGCACTTACGAGAAGAECGGTCTTGCTAGATTCTAATCAAG
----------------------------------------------------------- 10

ACAAG GAGTCAMWM@%WT@@@TM@G@MWMATTAGTTC CSS
VOVGHLREDRSGA K oot oo e e

AGGATGTCAGA@C&@E&%&&E@L@WMMKH&E&%&%EE& TTTATT 15

--------- PR S SRS SR S S
TCCTACAGECTAGGGTAAACGGACTCTCTACGTECRAAGEAAAAACTATGAAAAAATAA
CCTACAGTCTTACGGTAAACG-S'Oligo2RMSECHLPERCRLHF*Y FF1 20 Example 2

Expression of NALcHuighiaRasterscamifiern:aiamplisivaienade.lo @xRpiassdhg DNA for NAT in E.
coli, very poor refolding and a requirement for dilute conditigns reduced_the purification efficiency.

These and other 3Rcensideialirasriediethrpsags ALRIHIR PRSI AxYRaghaRgCies, as the host

cell. A cultuggyof selected clones of Pichia pastoris which had been transfected with prepro NAT
cDNA (SEQ ID NQ: 4) wasinoculgted info 20Q,m|of the,f foIIpW{pgdpoguI%tlo ggowth medium: 35 WO
01/25445 PCT/USOO/27029 - 28 Per liter of batch medium Yeast extract 30.0¢g ,

CTGAAACATTCTACTGETGTTATCCAGGACCACTCCGCTATTAACCTGCTGETTCCTOTS
————————— o e e e e e e e e e e e e e —
15 GACTTIGTAAGATGACCACAATAGGTCCTEGTGACGCGATAATTGGACGACCAACCAGAC

L K H 8§ T 6 V I Q D H S A I N L L V A& L

ACCATGGCACACGAACTGGGTCATAACCTGGGTATGALACCACGATGGCAACCAGTGTCAL
20 e e s s e o e B T —— e e n tom +

TGETACCGTGTGCTTGACCCAGTATTGEACCCATACTTGETGCTACCETIGGTICACAGTG
T M A HE L G HNU LGMM®NUHEDG®NQ C H

25 TGCGGTGCAARCTCCTGTGTTATGECTGCTATGC TG TCCEATCAACCATCCAARCTGTTC
~~~~~~~~~ A e o e e s o i i i

ACGCCACGTTTGAGGACACAATACCCACGATACGACAGECTAGTTGGTAGGTTTGACAAG

€T G A NS CV M AAMLSDOGC?P S KTULF
30

TCCGACTGCTCTAAGRRAAGACTACCAGACCTTCCTGACCGTTAACAACCCGCAGTGTATC
——— b e e o F o ——— o o e +
AGGCTGACGAGATTCTTTCTGATGGTCTGGAAGGACTGGCAATTGTTGGGCGTCACATAG

35 S b S K XKD Y @QTUPF LTV HNDNUPOQC I

MNotI

!
CTGAACRAACCGTAAGCGGCCGCCAGCTTTCTAGAAC AARAACTCATC TCAGRAGAGGAT
40 - Fmm trmm e ——— R D P —— e o +

GACTTGTTTGGCATTCGCCEGCGETCCARAGATCTTGTTTTTGAGTAGAGTCTICTCCTA

LN XK P * A A A S F L E Q K L I 8 E E D



Potassium phosphate dibasic 17.2 g 5 Glucose 20.0 g Biotin 0.004 g Water to 1 liter Phosphoric
acid, 85% to adjust pH to 6.00 10 The transfected P. pastoris cells were incubated at 30C in a shaker
for about 30 to 32 hours. About 1% (w/v) of the resulting culture was used to inoculate a 10-liter
fermentor. The fermentor contained sterilized basal salts and glucose (below) 15 Twelve milliliters per
liter of PTMAVEHE*M4 is a trace metals solution containing cupric sulfat€ FértatRAite, sodium
iodide, manganese sulfate monohydrate, sodium molybdate dihydrate, boric acid, cobaltous chloride
hexahydrate, zinc chloride, ferrous 20 sulfate heptahystyate, d-biotin, sulfuric acid and purified water)
were added per liter of batch medium after fermentor sterilization. The fermentation growth
temperature was 30C. The fermentor pH was controlled with ammonium hydroxide and phosphoric
acid at pH 6.00. 23@&acafrosnaheaancaaaisaddaddatirereediomerecames:Adosocporated into NAT as
part of the metalleproteinase -structure- Basal-sakisper liter-of -batch-medium- 30 RBhosphoric acid, 85%
26.7 ml Calcium gufaterf:88:g-Ratassigractitatest e 0 cvagnestiunssmfateribh@ 14.9 g 35
Potassium hydroxide 4.13 g WO 01/25445 PCT/USOQO/27029 - 29 Glucose 30.0 g Water to 1 liter
The batch culture;was ggovn wntibthe glacase b wascompletely censumgd 1750 20 hours). Then a
fed- -
TGTTCCTCAGTTCAAGTTGGGCACTTACGAGAAGACCGGTCTTGCTAGATTC TAATCAAG
e e —— S o o o e e e +
10  ACAAGGAGTCAAGTTCAACCCGTGAATGCTCTTCTCGCCAGAACGATCTAAGATTAGTTC

¢ 8§ §s vV g v G H L R E DR S C * I L I K
AGGATGTCAGAATGCCATTTGCCTGAGAGATGCAGGCTTCATT T TTGATACTT T TTTATT
18 e o s am i m B P ———— U A e +
PCCTACAGTCTTACGETAARCGGACTCTCTACGTCCGAAGTAARAACTATGAAAAARTAA

CCTACAGTCTTACGGTAAACG-5 Oligo 2

R ¥ 8 EC HL P E R CRIL HF * ¥ F F I -

20
Example 2
Expression of NAT in Pichia pastoris
25

When attempts were made to express the DNA
for NaT in E. coli, very poor refolding and a
requirement for dilute conditions reduced the
purification efficiency. These and other
30 considerations led to the usage of Pichia pastoris, a
yeast species, as the host cell. A culture of selected
clones of Pichia pastoris which had been transfected
with prepro NAT cDNA {(SEQ ID NO: 4) was inoculated into
500 ml of the follawing inoculation growth medium:
35



batch phase was initiated. The fed-batch phase media consisted of glucose and 12 ml of PTM4 salts
per liter. The induction feed consisted of glucose, 25% methanol, and 12 ml of PTM4 salts per liter. At
induction, the 10 temperature of the reactor was shifted to 20C. The induction phase lasted 60 to 75
hours. The conditioned media were harvested and the cellular debris was discarded. 15 Example 3
Purification ¥R $#eaM Pichia gas tons The yeast broth (conditioned medisrtersgtozmiinlar debris)

. from Example 2 was clarified and the pH and conductivity were adjusted to 6.5 and 10-20 ms/cm,
respectively. The broth was loaded onto an immobilizgg metal affinity resin that had been charged
with copper (Cu) and equilibrated with phosphate 25 buffered saline (PBS). The resin was washed
with PBS and eluigd. wjth.an.imigazole.gragdient (3-100 mM) in PBS. Fractions containing "mature”
NAT (SEQ ID NOTTI) were pooled and difuted until the conductivity was less than 1.5 mS/cm, pH 6.4.
The diluted pool was loaded 30 onto an SP Sepharose resin (Amersham Pharmacia Biotech, Inc.,
Piscataway, NJ) tFa&sisdd ssbnastjuilibrated with 10 mM 2- (N-mitpBokno) ethanesulfonic acid (MES).
The column was washed with MoS@tingelutedhwith@ NaCl gragient (@-500mM) in MES. Fractions
containing NAT 32;were.pooled and stored. WO 01/25445 PCT%%‘@ 27029 - 30 Example 4
Thrombolysis in Acute Thrombosis of Rat 5 Carotid Artery; Comparison of NAT with Urokinase To
demonstrate that &8 NAT (SEQ ID NO: 1) is biologically a&ct@@‘larﬂi functionally unique, acute
pharmacology stubigsewere conducted in rats where 10 focal injhgy fo dagefthe carotid arteries was
created Phosphoric acid, 85% to adjust pH to 6.00

10 The transfected P. pastoris cells were
incubated at 30°C in a shaker for about 30 to 32 hours.
About 1% (w/v) of the resulting culture was used to
inoculate a 10-liter fermentor. The fermentor
contained sterilized basal salts and glucose (below).

15 Twelve milliliters per liter of PTM4 salts {(PTM4 is a
trace metals solution containing cupric sulfate
pentahydrate, sodium iodide, manganese sulfate
monohydrate, sodium molybdate dihvydrate, boric acid,
cobaltous chloride hexahydrate, zinc chloride, ferrous

20 sulfate heptahydrate, d-biotin, sulfuric acid and
purified water) were added per liter of batch medium

after fermentor sterilization. The fermentation growth
temperature was 30°C. The fermentor pH was controlled

with ammonium hydroxide and phosphoric acid at pH 6.00.

25 Zinc from the zinc salts added to the medium becomes
incorporated.into NAT as part of the metalloproteinase
structure,

Basal salts per liter of batch medium

30
. Phosphoric acid, 85% 26.7 ml -
Calcium sulfate 0.93 g
Potassium sulfate 18.2 g
) Magnesium sulfate-7HO 14.9 g
3% Potassium hydroxide 4.13 ¢



by applying anodal current. This injury produces an occlusive thrombus which generally forms within
fifteen minutes. Once the thrombus was formed, the artery was observed for a period of thirty
minutes to assure that 15 the carotid occlusion was stable. Then heparin and aspirin were
administered intravenously to prevent further propagation of the thrombus. The animals were then
treated with 4R $#24fterial infusion of test material. Blood flow through the REFSGEReR8Y was 20
monitored during the delivery of test material so that successful clot lysis could be detected and the
time at which clot lysis occurred could be noted. The 5gercentage of experiments where clot lysis
occurred was noted and group means were calculated for only those 25 experiments where clot lysis
was successful. A3 acaeasure of the hemorrhagic potential of the, ®sy material, any blood that was
shed from the su q:aérsne was collected with gauze swabs. The > swabs were placed in a detergent
solution to solubilize red blood 30 cells and release hemoglobin, Which Was then quantified
spectrophotometrically. Shed hemoglobin was used to calculate a volume of blood loss. Test data are
reported in the Table below. W@ 125445 PCRAUSHRAE0 28 Bin Tabid 1 Inbielepteas ot Lysis,

Time to Clot g ysigzand-SufgicaldBlpogo-esaddean stdoden) iR INGIDENGRTIMEFEQ.BLOOD LOSS
OF LYSIS LYSISy{l (0h{imn) S NE QYN0 10{3-0u0 85000 23 diokiage, 3% 553 1.06

25U/min (5 0of 15) 1
consisted of glucose and 12 ml of PTM4 salts per liter.

The induction feed consisted of glucose, 25% methanol,
~and 12 ml of PTM4 salts per liter. At induction, the
10 temperature of the reactor was shifted to 20°C. The
induction phase lasted 60 to 75 hours. The conditioned

media were harvested and the cellular debris was
discarded.

15 Example 3
Purification of NAT from Pichia pastoris

The yeast broth (conditioned media less

20 cellular debris) from Example 2 was clarified and the
pH and conductivity were adjusted to 6.5 and 10-20
mS/cm, respectively. The broth was loaded onto an
immobilized metal affinity resin that had been charged
with copper (Cu) and eguilibrated with phosphate

25  buffered saline (PBS). The resin was washed with PBS
and eluted with an imidazole gradient (0-100 mM) in
PBS. Fractions containing "mature* NAT (SEQ ID NO: 1)
were pooled and diluted until the conductivity was less
than 1.5 mS/cm, pH 6.4, The diluted pool was loaded

30 onto an SP Sepharose resin (Amersham Pharmacia Biotech,
Inc., Piscataway, NJ)} that had been equilibrated with
10 mM 2~ (N-morpholino)ethanesul fonic acid (MES). The
column was washed with MES and eluted with a NaCl
gradient (0-500mM) in MES. Fractions containing NAT

35 were pooled and stored.



(n=15) Urokinase 86% 33.5 1.43 250U/min (13 of 15) 15.3 1.45 (n=15) NAT 2mg 78% 6.3 0.96
(n=14) (11 of 14) t 5.8 0.77 These studies establish that NAT is biologically active in an animal model
of in vivo clot 10 lysis. Further, clot lysis was achieved in a markedly reduced amount of time and with
less blood | {n e ailrglCai site, 14 rl comparison with urokinase. Thus, the activit proflle of
NAT can be Setingaizhed from the plasminogen activator class of thrombolSGd/H5MAL1%

(represented by urokinase) in that clot lysis with NAT occurs more rapidly and with reduced
hemorrhagic complications. The fibrinolytic activity-of38AT is comparable to 20 that of fibrolase. In
addition, as mentioned above the stability of the N-terminus of NAT results in a more WO 01/25445
PCT/USO0/27029 - 32 homogeneous end product upon recombinant expression, which is a distinct
advantage (i.e., the N-terminus will not changegugrdinae pesulting in a mixture of different forms, thus
making the polypeptide more 5 stable). -33- Claims 1. A composition comprising a fibrinolytically
active polypeptide comprising the amino aC|d se uence of SEQ ID NO: 1, and a pharmaceutically
acceptable diluent, carrier arFSPERR 217 Ry hooRRRbsE S Raerein the fibrinolytically
active polypéptide cofgiriabachriapi i [HUNN I j iamagelaim 1, wherein
the fibrinolytically active polypeptide consists of the amino aC|d sequence of SEQ IDNO:1.

To demonstrate that "mature" NAT (SEQ ID NO:
1) is biologically active and functionally unicque,
acute pharmacology studies were conducted in rats where
i0 focal iﬁjury to one of the carotid arteries was created
by applying anocdal current. This injury produces an
occlusive thrombus which generally forms within fifteen
minutes. Once the thrombus was formed, the artery was
observed for a period of thirty minutes to assure that
15 the carotid occlusion was.stable. Then heparin and
aspirin were administered intravenously to prevent
further propagation of the thrombus. The animals were
then treated with an intraarterial infusion of test
material. Blood flow through the carotid artery was
20 monitored during the delivery of test material so that
successful clot lysis could be detected and the time at
which clot lysis occurred could be noted. The
percentage of experiments where clot lysis occurred was
noted and group means were calculated for only those
25 experiments where clot lysis was successful. As a
measure of the hemorrhagic potential of the test
- material, any blood that was shed from the surgical
site was collected with gauze swabs. The swabs were
placed in a detergent solution to solubilize red blood
30 cells and release hemoglobin, which was then quantified
spectrophotometrically. Shed hemoglobin was used to
calculate a volume of blood loss. Test data are
reported in the Table below.



4. The composition of any one of claims 1-3, wherein the fibrinolytically active polypeptide is fused to
a heterologous polypeptide sequence. 5. The composition of any one of claims 1-3, wherein the
polypeptide is linked to a water soluble polymer. 6. The composition of claim 5, wherein the polymer is
polyethylenq?%gli%“%. The composi'gio_n of any one of claims 1-6, further copcpl[}agag Qne or more
agents selected rom the group consisting of a pharmaceutically acceptable preservézuve, a
pharmaceutically acceptable solubilizer, a pharmaceutically acceptable emulsifier, and a
pharmaceutically acceptable adjuvant. 8. Use of the cdmposition of any one of claims 1-7 for the
manufacture of a medicament for the treatment of thrombosis in a mammal. 9. Use of a fibrinolytically
active polypeptide comprising the amino acid sefjabhee bf SEQ ID NO: 1 for the manufacture of a
medicament for the treatment of thrombosis in a mammal. -34- 10. Use of a fibrinolytically active
polypeptide comprising the aming ggigd sequence of %';Q:L'Q, NQ: 1 for 3h%m%nufacture of a
medicament for effecting lysis of a blood clot. 11. The use of either of claims 9 or 10, wherein the
“medicament is suitable’frSoeRhdihEtRbNEPE JraFE bid@vedsdtst théeNarhmal. 12. The use
of either of clgims 9 or 10, wherein the medicament is suitable for administration by a catheter. 13.

The use of any one ofyetel rwheteinihe-fintnelyticallrachve—polypepiide grprises an amino
terminal methionine. 34. The use of apy 0n€ 0 : [ active
polypeptide consists df the amino aciq s&§uéncelst S 51. ET/USO0/27029
-1 SEQUENCE LISTING <110> Boothe, Thafas C. i, HuimimManr], Michael B. <1p0>
FIBRINOLYTICALLY W@EWW@%9§7§4O) C9/4130£_">§% <iA4{l> 1999-10-01
(n=6) (0 of 6) £ 0.23
| Urckinase 33% 55.3 1.06
25U0/min {5 of 15) + 15.9 + 1.59
{n=15}
Urokinase B6% 33.5 1.43
1250U0/min {13 of 15) * 15.3 + 1.45
1 (n=15) '
NAT 2mg 18% 6.3 0.96
1 (n=14) {11 of 14) + 5.8 + 0.77

These studies establish that NAT is
biologically active in an animal model of in vivo clot
Further, clot lysis was achieved in a markedly
reduced amount of time and with less blood loss from

. .
the surgical site,

10 1lysis.

in comparison with urckinase. Thus,
the activity profile of NAT can be distinguished from
the plasminogen activator class of thrombolytic agents
(represented by urokinase) in that clot lysis with NAT
occurs more rapidly and with reduced hemorrhagic
complications.

15

The fibrinolytic activity of NAT is comparable to
that of fibrolase.

stability of the N-terminus of NAT results in a more

20 In addition, as mentioned above the



. <160> 20 <170> Patentln Ver. 2.1 <210> 1 <211> 201 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: NAT (analog of fibrolase of Agkistrodon Contourtrix) <400>
1 Ser Phe Pro GIn Arg Tyr Val GIn Leu Val lle Val Ala Asp His Arg 15 10 15 Met Asn Thr Lys Tyr
Asn Gly Asp Ser Asp Lys lle Arg GIn Trp Val 20 25 30 His GlIn lle Val Asn Thr lle Asn Glu lle Tyr Arg
Pro Len Asrwipeidfz#49 45 GInPhe Thr Leu Val Gly Leu Glu lle Trp Ser Asn GigphsiadeSgaie 50 55 60
Thr Val Thr Ser Val Ser His'Asp Thr Leu Ala Ser Phe Gly Asn Trp 65 70 75 80 Arg Glu Thr Asp Leu
Leu Arg Arg GIn Arg His Asp Asn Ala GIn Leu 85 90 95 Leu Thr Ala lle Asp Phe Asp Gly Asp Thr Val
Giy Leu Ala Tyr Val 100 105 110 Gly Gly Met Cys Gitdeu Lys His Ser Thr Gly Val lle GIn Asp His
115120 125 Ser,Ala lle Asn Leu Leu Val é_!]? Leu Thr Met Ala_His Glu Leu Gly 130 135 140 His Asn
Leu Gly Met Asn H?s‘“ﬂ%%’@@uﬁsneé#m BNRHE PR ARCIHR TS 58 ERRRS B7/25445
PCT/US00/27029%53 #xnigep CY4 stalnét AdvARIMEEL dd-Ser ASphGilPEeSeinys Leu 165 170 175
Phe Ser Asp Cys&erll ysokys-Bapdeyr &aied ht e keudhe Mal Asn 18&iR6 199 of

different forms, thus making the polypeptide more .
5 stable) .



Asn Pro Gin Cys lle Leu Asn Lys Pro _ 195 200 <210> 2 <211> 603 <212> DNA <213> Atrtificial
Sequence <220> <223> Description of Artificial Segdence: Encodes NAT (analog of fibrolase) <400>
2 tctttcccac aaagatacgt acagctggtt atcgttgctg accaccgtat gaacactaaa 60 tacaacggtg actctgacaa
aatccgtcaa tgggtgcacc aaatcgtcaa caccattaac 12() gaaatctaaa gaccactgaa catccaattc actttggttg
gtttggaaat ctggtccaac 180 caagatttga tcaccgtta tcc cacgacactc tggcatcctt cggtaactgg 240
cgtgaaaccg acctgctgcg tcgccaacgt catgataacg ctcaactgct gaccgctatc 300 gacttcgacg gtgatactgt

tggtctggcet tacgttggty geaggtgtca actgaaacat 360 tctactggly ftatccagga ceactcegct attaacctge tggttgeget
gaccatggca 420 gacga%t%%r&%gfé%b%?ﬂﬁﬂﬁ?ﬁa%&ﬁ*&%ﬁégéﬁﬁﬁaﬁ{k@@ GRIERTHEE

aactcctgtgittatggoigadatgetginngaitSRQOM BlRARCHH EieeaReiocuDdAl jcisagAaRe agiasgagac
cttcctgacc &}Ithgggg&c cf%cgqgl?ﬁtgt cctgaacaaa 600 ccg 603 <210> 3 <211> 462 <212> PRT <213>
Artificial Sequence ) > Description of Artificial Sequence: Native pro-NAT (analog of
fibrolase) <400> 3 Met Arg Phe Pro Ser lle Phe Thr Ala Val Leu Phe Ala Ala Ser Ser 151015 Ala

~Leu Ala Ala Pro éal AsnT QrCThr Thr.Glu ﬁp‘Gl'i’T r Ala GIn 20 25 30 lle Pro Ala Glu Ala Val lle Gly.
Tyr Ser AspLeu Glu Gly ASyPREOSBACAS RS vy A haee 0 dPe Sl iralBifd 48R Set Thr Asn Asn Gly

Leu Leu polypeptide comprises an amino terminal methionine.

3. The composition of claim 1, wherein the fibrinolytically active

polypeptide consists of the amino acid sequence of SEQ ID NO:1.

4, The composition of any one of claims 1-3, wherein the fibrinolytically

active polypeptide is fused to a heterologous polypeptide sequence.

5. The composition of any one of claims 1-3, wherein the polypeptide is

linked to a water soluble polymer.
6. The composition of claim 5, wherein the polymer is polyethylene glycol.

! 7. The composition of any one of claims 1-6, further comprising one or more
| agents selected from the group consisting of a pharmaceutically acceptable preservative,
. a phan:naceutipally acceptable solubilizer, a pharmaceutically acceptable emulsifier, and

a pharmaceutically acceptable adjuvant.

8. Use of the composition of any one of claims 1-7 for the manufacture

of a medicament for the treatment of thrombosis in a mammal.

9. Useof a ﬁbrinolytically active polypeptide comprising the amino acid
sequence of SEQ ID NO: 1 for the manufacture of a medicament for the treatment of

thrombosis in a mammal,



50 55 60 WO 01/25445 PCT/USOO/27029 -3 Phe lle Asn Thr Thr lle Ala Ser lle Ala Ala Lys Glu Glu
Gly Val 65 70 75 80 Ser Leu Glu Lys Arg Glu Ala &l Ala Ser Ser lle lle Leu Glu Ser 85 90 95 Gly
Asn Val Asn Asp Tyr Glu Val Val Tyr Pro Arg Lys Val Thr Pro 100 105 110 Val Pro Arg Gly Ala Val
GIn Pro Lys Tyr Glu Asp Ala Met GIn Tyr 115 120 125 Glu Phe Lys Val Asn Ser Glu Pro Val Val Leu
His Leu Glu Lys Asn 130 135 140 Lys Gly Leu Phe Ser Glu Asp Tyr Ser Glu Thr His Tyr Ser Pro Asp

145 150 155 1601Gly Args@s defiote w%@g@g@lw@%@%ﬂa@&&%&7o 175 His
Gly Arg lle Glu Asn A%D Ala A%Ser Thr Ala Ser lle Ser Ala 180 185 19 C?/s Asn Gly Leu Lys Giy

His Phe LySTUHE R t PG myntastrrn st persdicrrsnidorsiiectnssriagh Ser Glu Ala
His Ala Vahibykileyst 210 215 220 Tyr Glu Asn Val Glu Lys Glu Asp Glu Ala Pro Lys Met Cys Gly Val
225 230 235 240 Thr Gin Asn Trp Glu Ser Tyr Glu Pro lle Lys Lys Ala Phe GIn Leu 245 250 255 Asn
Leu Thr Lys Arg Ser Phe Pro GIn Arg Tyr Val GIn Leu Val lle 260 265 270 ValAla Asp His Arg Met

Asn Thr Lys Tyr Abh Gly FspierfAithdryst Q@n280028%), MehéreanGie fRiNalidis @in lle Val Asn Thr lle

Asn Glu lle 0, Arg Pra Leu Asn lle Gln Phe Thr Leu Val Gly Leu Glu lle Trp Ser 305
310 315 32% i%\ls%r? %)%n?%:s%) alfiénd‘ﬁ%g?ﬁ%g‘f RIS R0 vrrsoAgh thamadmgh

12. The use of either of claims 9 or 10, wherein the medicament is suitable for

administration by a catheter.

13. The use of any one of claims 8-12, wherein the fibrinolytically active

polypeptide comprises an amino terminal methionine.

14. The use of any one of claims 8-12, wherein the fibrinolytically active

polypeptide consists of the amino acid sequence of SEQ ID NO:1.



325 330 335 Ser Phe Gly Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg GIn Arg His 340 345 350 Asp
Asn Ala Gin Leu Leu Thr Ala lle Asp Phe Asp Gly Asp Thr Val 355 360 365 WO 01/25445
PCT/US00/27029 -4 Gly Leu Ala Tyr Val Gly Gly Met Cys GIn Leu Lys His Ser Thr Gly 370 375 380
Val lle Gin Asp His Ser Ala lle Asn Leu Leu Val Ala Leu Thr Met 385 390 395 400 Ala His Glu Leu
Gly His AsnWedBd#iet Asn His Asp Gly Asn Gin 405 410 415 Cys His Cy&IGAISMEMEh Ser Cys Val
Met Ala Ala Met Leu Ser Asp 420 425 430 Gin Pro-3er Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr
GIn Thr 435 440 445 Phe Leu Thr Val Asn Asn Pro GIn Cys lle Len Asn Lys Pro 450 455 460 <210>
4 <211> 1386 <212> DNA <213> Atrtificial Sequence <220> <223> Description of Artificial Sequence:
Encodes pro-NAT (analog of fibrolase) <400> 4 gtgagaitic.Gieaatttt tactgctgtt ttattcgcag catcctcege
- attagctgct 60 ccagtcaaca ctacaacaga agatgaaacg gcacaaattc cggctgaagc tgtcatcggt 120 tactcagatt
tagaagggga tttéd&tgth ttttereatifiecaa cagcacaaat 180 aacgggttat tgtttataaa tactactatt gccagcattg
ctgctaaaga agaaggg@if%nllfg‘i“zgtacetfgﬁga aaagagaggc tgaagcttct tctattatct tggaatctgg taacgttaac 300
gattacgaag ttgtttatcc aagaaaggtc actccagttc ctaggggtgc tgttcaacca 360 aagtacgaag atgccatgca
atacgaattc aaggteacasrgecicuaghtgictigcacva2 OrtigirEaaaas acaaaggttt gttctctgaa gattactctg
- aaactcatta ctcgclzgg:geg_%gg ggtagagaaa ttactactta cccattgggt gaagatcact gttactacca tggtagaatc 540

<140> 09/411,329
<141> 1999-10-01

<160> 20
<170> PatentIn Ver. 2.1

<21i0> 1

<211> 201%1

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of artificial Sequence: NAT (analog of
fibrolase of Agkistrodon Contourtrix)

<400> 1
Ser Phe Pro Gln Arg Tyr Val Gln Leu Val Ile Val Ala Asp His Arg
i 5 ic 15

Met Asn Thr Lys Tyr Asn Gly Asp Ser Asp liys Ile Arg Gln Trp Val
20 25 30

His Gln Ile Val Asn Thr Ile Asn Glu Ile Tyr Arg Pro Leu Asn Ile
35 40 45

Gln Phe Thr Leu Val Gly Leu Glu Ile Trp Ser Asn GIn Asp Leu Ile
" 50 55 60

Thr Val Thr Ser Val Ser His Asp Thr Leu Ala Ser Phe Gly Asn Trp
65 70 75 80

Arg Glu Thr Asp Leu Leu Arg Arg Gln Arg His Asp Asn Ala Gin Leu
85 90 85

Leu Thr Ala ile Asp Phe Asp Gly Asp Thr Val Gly Leu Ala Tyr Val
100 105 110

Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly Val Ile Gln Asp His
115 120 i25

Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met Ala His Gin Leu Gly
130 135 _ 140

His Asn Leu Gly Met Asn His Asp Gly Asn Gin Cys His Cys Gly Ala
. 145 150 155 160



gaaaacgatg ctgactccac tgcttctatc tctgcttgta acggtttgaa gggtcatttc 600 aagttgcaag gtgaaatgta
cttgattgaa ccattggaat tgtccgactc tgaagcccat 660 gctgtctaca agtacgaaaa cgtcgaaaag gaagatgaag
cCcccaaagat gtgtggtgtt 720 acccaaaact gggaatcata tgaaccaatc aagaaggcct tccaattaaa cttgactaag 780
agatctttcc cacaaagata cgtacagctg gttatcgttg ctgaccaccg tatgaacact 840 aaatacaacg gtgactctga
caaaatccgt F¥RPFEE accaaatcgt caacaccatt 900 aacgaaatct acagaccact gaawusevazicactttgg
ttggtttgga aatctggtcc 960 aaccaagatt tgatcaccgt tacttrtgta tcccacgaca ctctggcatc cttcggtaac 1020
tggcgtgaaa ccgacctgct gegtcgecaa cgtcatgata acgctcaact getgaccget 1080 atcgacttcg acggtgatac
tgttggtctg gcttacgttg gtggcatgtg tcaactgaaa 1140 cattctactg gtgttatcca ggaccactcc gcetattaacc
tgctggttgce tctgaccatg 1200 gcacacgaac tgggtcataa cctgggtatg aaccacgatg gcaaccagtg tcactgcggt
1260 gcaaactgsh gtgitatggorigciaigaigadeagaicanc sateeaanst giictangaesk329stgelctaaga aagactacca
gaccttcctg accgttaaca acccgcagtg-tatcctgaac 1380 aadeécg 1386 WO 01/25446 PCT/US00/27029 -5-

<210>5<211> 20§ <%152> R‘g <213> %@ki trodon contortrix_<220> <223> Jl:l/ative fibrolase of
Agkistrodon C(fr?t%rtrefi <APO(§§§5 Ghn & rg %ﬁe @%ﬂ?}%% 'Ff/lre al T% i Var e val Ala Asp 15

10 15 His Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser Asp Lys lle Arg GIn 20 25 30 Trp Val His Gin lle
Val Asn Thr lleasPaFlie Ty Alg Py e 88548245 Asn lle GIn Phe Thr Leu Val Gly Leu Glu lle Trp
Ser Asn GIn Asp 50 5580 Leu lle Thr Val THI’Ser Val Ser His Asp Thr Leu Ala Ser Phe Gly 65 70 75
80 Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg GIn Arg His Asp Asn Ala 85 90 95

<210> 2

<211> 603

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Encodes NAT
{analeog of fibrolase)}

<400> 2

totticececac

‘tacaacggty
gaaatctaca
caagatttga
cgtgaaaccy
gacttcgacyg
tctactggtg
cacgaactgyg
aactccigtg
tctaagaaag
ccg

aaagatacglt
actoctgacaa
gaccactgaa
tecacegttac”
acctgetygeg
gtgatactgt
ttatecagga
gtecataacct
ttatggetge
actaccagac

acagetggtt
aatccgtcaa
catoccaatte
ttetgtatcee
tegocaacgt
tggbtciggct
ccactcecget
gggtatgaac
tatgctgteco
cttectgace

<210> 3

<211> 462

<212> PRT

<213> Artificial Sequence

<220>

atcgttgcetyg
tgggtgcacc
actttggttg
cacgacacte
catgataacg
tacgttggty
attaacctgc
cacgatggea
gatcaaccat’
gttaacaacc

accaccgtat
aaatcgtcaa
gtttggaaat
tggcatcctt
ctcaactgct
gecatgtgtca
tggttgctct
accagtgtca
ccaaactgtt
cgcagtgtat

gaacactaaa
caccattaac
ctggtcocaac
cggtaactgy
gaccgetate
actgaaacat
gaccatggca
ctgcggtgeca
ctecegactge
cctgaacaaa

<223> Description of Artificial Sequence: Native pro-NAT

{analog of fibrolase)

60

120
180
240
340
360
420
480

540

600
603

<400> 3
Met Arg Phe Pro Ser Ile Phe Thr Ala Val Leu Phe Ala Ala Ser Ser
i 5 10 15

Ala Leu Ala Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala
20 25 30

Gln

Ile Pro Ala Glu Ala vVal Ile Gly.Tyr Ser Asp. Leu Glu Gly Asp
35 40 45

Phe

Asp Val Ala Val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu
50 55 &0

Leu



Gin Leu Leu Thr Ala lle Asp Phe Asp Gly Asp Thr Val Gly Leu Ala 100 105 110 Tyr Val Gly Gly Met
Cys GIn Leu Lys His Ser Thr Gly Val lle Gin 115 120 125 Asp His Ser Ala lle Asn Leu Leu Val Ala Leu
Thr Met Ala His Glu 130 135 140 Leu Gly His Asn Leu Gly Met Asn His Asp Gly Asn GIn Cys His Cys
145 150 155 160 Gly Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp GIn Pro Ser 165 170 175 Lys
Leu Phe Sewpap2s4s§ Ser Lys Lys Asp Tyr GIn Thr Phe Lein Thr 180 185 18Orumegsre2sn Pro Gin
Cys lle Leu Asn Lys Pro 195 200 <210> 6 <211> 689 <212> DNA <213> Agkistrodon contortrix
<220> <223> Encodes native fibrolase of Agkistrodon contortrix WO 01/25445 PCT/US00/27029 -6-
<400> 6 caacaaagat tcccacaaag atacgtacag ctggttatcg ttgctgacca ccgtatgaac 60 actaaataca
acggtgactc tgagaasalGcateRatag tEacsaaaL coeaararcG 129, ARagYaRa Lipcagacc actgaacate
caattcactt tggttggttt ggaaatctgg 180 tecaaccaag atttgatcac-ggttacttct gtatcccacg agactctggc atccttcggt
240 aactggcgtg aaaccgacct gctgegtcge caacgtcatg ataacgctca actgctgacc 300 gctatcgact tcgacggtga
tactgttggt ctgg%‘ﬁ‘d&j“ttﬁéfgﬁﬁﬁt’@gt@é&c‘@%@éuaﬁ&é@?éﬁfgé@téﬁ%cﬁ@@&é&aﬁ%cgctatta acctgctggt
5
tgctctgacc 420 atggcacacg aactgggtca taacctgggt atgaaccacg atggcaacca g%gtcactgc 480 ggtgcaaact
cctgtgttat ggctgotaig-ctgiccgaicaaccgaiccaa aatgtiatcerbd egacigricta agaaagaciacccagaccttc
ctgaccgtta acaacccgca gtgl®ectg 600 aacaaacct’609 <210> 7 <211>11892

Val Pro Arg Gly Ala Val Gln Pro Lys Tyr Glu Asp Ala Met Gln Tvr
115 120 125

Giu Phe Lys Val Asn Ser Glu Pro Val Val Leu His Leu Glu Lys Asn
: 130 135 140

Lys Gly Leu Phe Ser Glu Asp Tyr Ser Glu Thr His Tyr Ser Pro Asp
145 150 155 160

Gly Arg Glu Ile Thr Thr Tyr Pro Leu Gly Glu Asp His Cys Tyr Tyr
165 170 175

His Gly Arg Ile Glu Asn Asp Ala Asp Ser Thr Ala Ser Ile Ser Ala
180 i85 190

Cys Asn Gly Leu Lys Gly His Phe Lys Leu Gln Gly Glu Met Tyr Leu
: 1985 200 205

Ile Glu Pro Leu Glu Leu Ser Asp Ser Glu Ala His Ala Val Tyr Lys
210 - 215 220

Tyr Glu Asn Val Glu Lys Glu Asp Glu Ala Pro Lys Met Cys Gly val
225 230 235 240

Thr Gln Asn Trp Glu Ser Tyr Glu Pro Ile Lys Lys Ala Phe Gln Leu
245 250 255

Asn Leu Thr Lys Arg Ser Phe Pro Gln Arg Tyr Val Gln Leu Val Ile
260 265 270

Val Ala Asp His Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser Asp Lys
275 280 285

Ile Arg Glm Trp Val His Gln Ile Val Asn Thr Ile Asn Glu Ile Tyr
290 295 360

Arg Pro Leu Asn Ile Gln Phe Thr Leu Val Gly Leu Glu Ile Trp Ser
- 308 310 315 320

Asn Gln Asp Leu Ile Thr Val Thr Ser Val Ser His Asp Thr Leu Ala
325 .330 335

Ser Phe Gly Asn Trp Arg Glu Thr Asp Leu Leuw Arg Arg Gln Arg His
340 345 350

Asp Asn Ala Gin Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp Thr val
355 360 365



<212> DNA <213> Agkistrodon contortrix <220> <223> Coding sequence of native pro-fibrolase of
Agkistrodon contortrix <400> 7 atgagatttc cttcaatttt tactgctgtt ttattcgcag catcctccge attagctget 60
ccagtcaaca ctacaacaga agatgaaacg-gcacaaattc cggctgaagc tgtcatcggt 120 tactcagatt tagaagggga
tttcgatgtt gctgttttgc cattttccaa cagcacaaat 180 aacgggttat tgtttataaa tactactatt gccagcattg ctgctaaaga
agaaggggta 284t gaga aaagagagge tgaagcttct tctattatct tggaatctgg taalGtARCHH8yattacgaag
ttgtttatcc aagaaaggtc actccagttc ctaggggtgc tgttcaacch-360 aagtacgaag atgccatgca atacgaattc
aaggttaaca gtgaaccagt tgtcttgcac 420 ttggaaaaaa acaaaggttt gttctctgaa gattactctg aaactcatta
ctccccagat 480 ggtagagaaa ttactactta cccattgggt gaagatcact gttactacca tggtagaatc 540 gaaaacgatg
ctgactccac tgcttctatc tctgcttgta acggtttgaa gggtcatttc 600 aagttgcaag gtgaaatgta cttgattgaa ccattggaat
tgtccgactc tgaagieccat 666 getgtsiacalagtaggasad cgltyaasagigaagatgaay teeccatagat gtgtggtgtt 720
acccaaaact gggaatéata tgaaccaatc aagaddgcct tccaattaaa ctigdtlaag 780 agacaacaaa gattcccaca
aagatacgta caggtggia tegitacloa ceasaotaig 840 Aacacipaal agarGaqiaa clelgagapa atcegteaat
gggtgcacca aatpgicaac 900 accattageg aaatctacag accactgaac atccaattca ctttggitgg tttggaaatc 960
tggtccaacc aagatttgat caccgttact tctgtatccc acgacactct ggcatccttc 1020 ggtaactgge gtgaaaccga
cctgctgegt cgedddcyie &Bh%%t@%icgéﬁtééfg ﬁ%ﬁl’éégﬁcﬁf&g%ﬁﬁ,ﬁbéﬁ thEatdtt ggtetggett
acgttggtgg catgtgtcaa 1140 ctgaaacatt ctactggtgt tatccaggac cactccgcta ttaacctgct ggttgctctg 1200
accatggcac acgaactyggicaEiaceitrggsatgaaccyacyaiggeaateagigteae T260ségeggigcaa actectgtgt
tatggctgct atgctgtceg atcaactitc caaactgttc 1320 4éegactgct ctaagaaagé3®taccagacc ttcctgaccy

~ ttaacaaccc geagigtaje 13¢ tgaac <210> 8 <211> <213> Artificial
Sequence WO %%1%%44%%&%’%&%%0%@(%2%9 %?%9 el sk fﬁ% RN

Phe Leu Thr Val Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro

450

<210> 4

<2il> 1386
<212> DNA
<213>

<220>

<223>

455

Artificial Seguence

pro-NAT (analog of fibrolase)

<400> 4
atgagatttc

ccagtcaaca

tactcagatt
aacgggttat
tctetcgaga
gattacgaag
aagtacgaag
ttggaaaaaa
ggtagagaaa
gaaaacgatg
aagttgcaag
geigtetaca
acccaaaact
agatctttce
aaatacaacyg

-aacgaaatct

aaccaagatt
tggcgtgaaa
atcgactteyg
cattctactg
geacacgaac
geaaactect
tgctetaaga
aaaccg

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggce
ttgtttatec
atgccatgea
acaaaggttt
ttactactta
ctgactccac
gtgaaatgta
agtacgaaaa
gggaatcata
cacaaagata
gtgactctga
acagaccact
tgatcaccgt
ccgacctgcet
acggrgatac
gtgttatcca
tgggtcataa
gtgttatggc
aagactacca

cactgcetgtt
agatgaaacg
tttegatgtt
tactactatt
tgaagcetoot

.aagaaaggte

atacgaatte
gttetcectgaa
cccattgggt
tgcttetate
cttgattgaa
cgtcgasaag
tgaaccaate
cgtacagctg
caaaatcegt
gaacatccaa
tacttctgta
gcgtcgecaa
tgttggtctyg
ggaccactec
cetgggtatg
tgctatgctg
gaccttectyg

ttattcgecag
gcacaaattc
getgittttge
gecagcattyg
tetattatct
acteccagtte
aaggttaaca
gattactctg
gaagatcact
tcrgettgta
ceattggaat
gaagatgaag
aagaaggcct
gttatcgtty
caatgggtgc
ttecactttgy
tcccacgaca
cgtcatgata
gcttacgteg
gotattaacc
aaccacgatyg
tccgatcaac
accgttaaca

460

Description of Artificial Seguence: Encodes

catcctcecoge
cggectgaage
cattttccaa
ctgctaaaga
tggaatctgg
ctaggggtge
gtgaaccagt
aaactcatta
gttactacca
acggtttgaa
tgtecgacte
ccecaaagat
tccaattaaa
ctgaceaccyg
accaaatcgt
ttgotitgga
ctetggeate
acgctcaact
gtggcatgtg
tgetggttge
gcaaccagtg
catceaaact
acccgcagtg

attagcectget
tgtcatcggt
cagcacaaat
agaaggggta
taacgttaac
tgttcaacca
tgtettgeac
ctcoecagat
tggtagaatce
gggtcatttc
tgaagcccat
gtgtggtgtt
cttgactaag
tatgaacact
caacaccatt
aatcrggtec
cttoeggtaac
gctgaccget
tcaactgaaa
tctgaccaty
tcactgeggt
giteoteegac
tatcctgaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
9640
1020
1080
1140
12400
1260
1320
1380
1386



<220> <223> Description of Artificial Sequence: Oligonucleotide <400> 8 tactattgcc agcattgctg ¢ 21
<210> 9 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Oligonucleotide <400> 9 cctacagtct tacggtaaac g 21 <210> 10 <211> 45 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Oligonucleotide <400> 10
tccaattaaa NQEAHT agatctitcc cacaaagata cgtac 45 <210> 11 <211> 44 REX{OSIWRIR<213>
Artificial Sequence <220> <223> Description of Artificial Sequence: Oligonucleotide <400> 11
ggttaatttg aactgattct ctagaaaggg tgtttctatg catg 44 <210> 12 <211> 1620 <212> DNA <213>
Agkistrodon contortrix

<210> 5

<211> 203

<212> PRT
<213> Agkistrodon contortrix

<220>
<223> Native fibrolase of Agkistrodon contortrix

<400> 5
Gin Gln Arg Phe Pro Gln Arg Tyr Val Gln Leu Val Ile val Ala Asp
1 5 10 15

His Arg Met Asn Thr Lvys Tyr Asn Gly Asp Ser Asp Lys Tle Arg Gln
20 25 30

Trp Val His Gin Ile Val Asn Thr Ile Asn Glu Ile Tyr Arg Pro Leu
‘ 35 40 45

Asn Ile Gln Phe Thr Leu Val Gly Leu Glu Ile Trp Ser Asn Gln Asp
50 55 60

Leu Ile Thr Val Thr Ser Val Ser His Asp Thr Leu Ala Ser Phe Gly
65 79 75 80

Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg Gln Arg His Asp Asn Ala
85 90 95

Gin Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp Thr Val Gly Leu Ala
i0¢ 105 110

Tyr Val Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly val Ile Gln
115 120 125

Asp His Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met Ala His Glu
130 135 140

Leu Gly His Asn Leu Gly Met Asn His Asp Gly Asn Gln Cys His Cys
145 . 1350 155 160

"Gly Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp Gln Pro Ser
: . 165 170 175

Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr Gln Thr Phe Leu Thr
180 185 150

Val Asn asn Pro Gln Cys Ile Leu Asn Lys Pro
: 185 200

<210> 6

<211> 609

<212> DNA

<213> Agkistrodon contortrix

<220
<223> Enccdes native fibrolase of Agkistrodon contortrix



<220> <221> misc_feature <222> Complement((1)..(1620)) WO 01/25445 PCT/US00/27029 8 <223>
Complementary (sense) strand of antisense strand (See SEQ ID NO:13) <220> <223> Coding
sequence of native pro-fibrolase of Agkistrodon contortrix <400> 12 atgagatttc cttcaatttt tactgctgtt
ttattcgcag catcctccgce attagctget 60 ccagtcaaca ctacaacaga agatgaaacg gcacaaattc cggctgaagce
tgtcatcggt 130 PAER4Fatt tagaagggga tttcgatgtt getgttttge cattttccaa cagcac S U/ ey ggttat
tgtttataaa tactactatt gccagcattg ctgctaaaga agaagggofa 240 tctctcgaga aaagagaggc tgaagcttct
tctattatct tggaatctgg taacgttaac 300 gattacgaag ttgtttatcc aagaaaggtc actccagttc ctaggggtgctgttcaacca
360 aagtacgaag atgccatgca atacgaattc aaggttaaca gtgaaccagt tgtcttgcac 420 ttggaaaaaa acaaaggttt
gttctctgaa gattactctg aaactcatta ctccccagat 480 ggtagagaaa ttactactta cccattgggt gaagatcact
gttactacca tggtaéfetcé540 gaaaacgatg ctgactccac tgcttctatc tctgcttgta acggtttgaa gggtcatttc 600

aagttgcaag gtg‘é%@%gcag?ﬁggéﬁa@g t@ﬁ%a cECaf Bty ’f&fiﬁaﬁgté aaaa

cgtcgaaaag gaagaltand £ecs @@g@&@gﬁwg@%@@%@e@@%&&%@?& g aaf.;@@@%agaaggcct

tccaattaaa cttgactaageZ89 aagaamaaggaﬁccwcagaagﬁmgtaamgetgg&a togitgetaarccaacgtatg 840

aacactaaat acaﬁ@@i A5 IR HRCEPE ! ‘i‘;iﬁg&fﬁééam CHfieaeec9ed aa@e% tierey AHhatctacag
= e

accgctatcg actteglacggagatactgtbggictggetiatgtiggtggreatgtetcaact i4O-tgaaacatiteiacigytgt
tatccaggac cac‘?éé‘g‘ fé“tfé‘aﬁ%i‘@éﬁ@ﬂit’géfﬁ@aﬁﬁ? GCEATTECAE HGASERTGH t%‘éﬁ&a'éfé‘f@ggg%?tgaacc
acgatggcaa ccagf cac 1260 tgcggtgcaa actcctgtgt tatggctgcet atgctgtccg atcaaccatc caaactgttc 1320
tccgactgct ctaagaaaga ctaccagacc ttcctgaccg ttaacaaccc gcagtgtatc 1380 ctgaacaaac cgtaagcggc

cgccagcttt ctagadkiad aactcatctc agaagaggat 1440 ctgaatagcg ccgtcgacca tcatcatcat catcattgag
tttgtagcect tag-acé@é‘j: Eﬁfo

<213> Agkistrbdon contortrix

<220>

<223> Coding seqguence of native prowflbrolase of
Agkistrodon contortrix

<400> 7

“atgagattte
ceagtcaaca
tactcagatt
aacgggttat
tctotcgaga
gattacgaag
aagtacgaaqg
ttggaaaaaa
ggtagagaaa
gaaaacgatg
aagttgcaag
gctgtctaca
acccaasact
agacaacaaa
-aacactaaat
.accattaacg
tggtccaace
ggtaactggce

accgetateg,

ctgaaacatt
accatggcac
tgcggtgeaa
tecgactget
.ctgaacaaac

<210> 8
<211> 21
<212> DNA
<213>

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttgtttatcc
atgccatgea
acaaaggrtt
ttactactta
ctgactccac
gtgaaatgta
agtacgaaaa
gggaatcata
gattocecaca
acaacggtga
aaatctacag
aagatttgat
gtgaaaccga
actbtcgacgy
ctactggtgt
acgaactggy
actcetgtgt
ctaagaaaga
cg

tactgctgtt
agatgaaacqg
tttcgatgtt
tactactatt
tgaagcttct
aagaaaggtc
atacgaattc

gttectetgaa

cecattgggt
tgcttctate
ctitgattgaa
cgtcgaaaag

tgaaccaatc

aagatacgta
ctctgacaaa
accactgaac
caccgttact
cctgetgogt
tgatactgtt
tatccaggac
tcataacctyg
tatggectget
ctaccagacce

Artificial Sequence

ttattegeag
gracaaattc
getgttttge
gccagecattg
tctattatet
actecagttc
aaggttaaca
gattactctg
gaagatcact
tetgettgta
ccattggaat
gaagatgaag
aagaaggcct
cagcetggtta
atccgtcaat
atccaattca
tectgtatece
cgecaacgte
ggtctggcett
cactcocgeta
ggtatgaacc
atgctgtecyg
ttoctgaccey

catcctecge
cggctgaagce
cattttceaa
ctgctaaaga
tggaatctgyg
ctaggggtge
gtgaaccagt
aaactcatta
gttactacca
acggttigaa
cgtoeogacte
ceccaaagat
tccaattaaa
tcgttgetga
gggtgcacca
ctttggttgy
acgacactct
atgataacgc
acgttggtgy
ttaacctget
acgatggcaa
atcaaccatc
ttaacaaccc

attagctget
tgtcatcgagt
Lagcacaaat
agaaggggta
taacgttaac
tgttcaacca
tgtcttgeac
ctecccagat
tggtagaatc
gggtcatttc
tgaagccceat
gtgtggtgtt
cttgactaag
ccaccgtatyg
aatcgtcaac
tttggaaatc
ggcatcette
tcaactgcty
catgtgtcaa
ggttgetetg
ccagtgtcac
caaactgttc
gcagtgtatec

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
12860
1320
1380
1392



tgttcctcag ttcaagttgg gcacttacga gaagaccggt cttgctagat tctaatcaag 1560 aggatgtcag aatgccattt
gcctgagaga tgcaggctte atttttgata cttttttatt 1620 <210> 13 <211> 1620 <212> DNA <213> Agkistrodon
contortrix <220> <221> misc_feature <222> Complement((1)..(1620)) <223> Complementary
(antisense) strand of sense strand (See SEQ ID NO: 12) <220> <223> Anti-coding sequence of
native pro-filroleseses Agkistrodon contortrix <400> 13 aataaaaaag tatcaaaaatigasigacigea tctctcaggce
aaatggcatt ctgacatcct 60 cttgattaga atctagcaag accggtettc tcgtaagtgc ccaacttgaa ctgaggaaca 120
gtcatgtcta aggctacaaa ctcaatgatg atgatgatga tggtcgacgg cgctattcag 180 WO 01/25445
PCT/US00/27029 -9 atcctcttct gagatgagtt tttgttctag aaagctggceg gecgcttacg gtttgttcag 240 gatacactgce
gggttgttaa cggtcaggaa ggtctggtag tctticttag agcagtcgga 300 gaacagtttg gatggttgat cggacagcat
agcagccata acagaggaghitacreegCas300: glgacactggtiassalcgt ggttcatacc caggttatga cccagttcgt
gtgccatggt 420 cagagtassselgsagditaa tagcggagtg gtcctggata acaccagtag aatgtttcag 480 ttgacacatg
ccaccaacgt aaggcagacc aacagtatca ccgtcgaagt cgatagcggt 540 cagcagttga gcgttatcat gacgttggcg
acgcagcagg tcggﬁggggggcgg;;@@gcqgo ~Jaaggatgcc agagtgtcgt gggatacaga agtaacggtg gtcaaatctt
ggttggacca 660 gatttccaaa ccaaccaaag tgaattggat gttcagtggt ctgtagattt cgttaatggt 720 gttgacgatt
tggtgcaccc attgacggat tttgtcagag tcaccgttgt atttagtgtt 780 catacggtgg tcagcaacga taaccagctg tacgtatctt
tgtgggaatc tttgtﬁéé@gg cttagtcaag tttaattgga aggccttctt gattggttca tatgattccc agttttgggt 900
aacaccacac atcigtgggeggitcatcttc cttttcgacg ttttcgtact tgtagacagc 960 atgggcttca gagtcggaca attccaatgg
ttcaatcaag tacattitae stigctactil 02¢:gaaatgaccc ttcaaaccgt tacaagcaga gatagaagca gtggagtcag
catcgttttc 1080<ggét>ctacca tggtagtaac agtgatcttc acccaatggg taagtagtaa tttctctacc 1140

<223> Description of Artificial Sequence:
Oligonucleotide

<400> 9
cctacagtet tacggtaaac g 21

<210> 10

<211> 45

<2i2> DNA

<213> Artificial Sequence

<220>
<2235 Description of Artificial Sequence:
Oligonucleotide

<400> 10 :
‘tecaattaaa ctigactaag agatcetttce cacaaagata cgtac 45

<210> 11

<211> 44

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence:
' Oligonuclectide

. <400> 11
ggttaatttyg aactgattet ctagaaaggg tgtttctatg catg 44

<210> 12

<211> 1620

<212> DNA

<213> pgkistrodon contortrix

<220>
<221> misc_feature
<222> Complement{{1)..{1620})



atctggggag taatgagttt cagagtaatc ttcagagaac aaacctttgt ttttttccaa 1200 gtgcaagaca actggttcac
tgttaacctt gaattcgtat tgcatggcat cttcgtactt 1260 tggttgaaca gcacccctag gaactggagt gacctttctt
ggataaacaa cttcgtaatc 1320 gttaacgtta ccagattcca agataataga agaagcttca gcctctcttt tctcgagaga 1380
taccccttct tctttagcag caatgctggc aatagtagta tttataaaca ataacccgtt 1440 atttgtgctg ttggaaaatg
gcaaaacagdvatlidgEfdaa tccecttcta aatctgagta 1500 accgatgaca gcttcagccgRiatisgigiaegtttcatct
tctgttgtag tgttgactgg 1560 agcagctaat gcggaggatgctgggaataa aacagcagta aaaattgaag gaaatctcat 1620
<210> 14 <211> 540 <212> PRT <213> Agkistrodon contortrix <220> <223> Xaa in positions 465,
493, 516 and 536 correspond to stop codons. <220> <223> Native pro-fibrolase of Agkistrodon
contortrix <4003,14 M%ﬂg@%@éggé;e Rhe Thr Ala ValLeu The Ala Ala Ser Ser 1510 15 Ala
Lou Ala Ala Pro Val Asael ked hioTtas -Gy Asp Glu Thr Ala Gin 20 25 30 lle Pro Ala Glu Ala Val lle Gly
Tyr Ser Asp Leu GIu Gly Asp Phe 35 40 45 Asp Val Ala Val Leu Pro Phe Ser Asn Ser Thr Asn Asn
Gly Leu Leu 562 fhe lle Asn Thr e Ala Ser 1] A Ala s GluGlu Gly Val 65 70 75 80 Ser
Leu Glu Lys Arg gj@ é@ﬁlﬁ%ﬁg@;g’f@ﬁﬁe"f&r&m 5 WO 01/25445 PCT/US00/27029
-10 Gly Asn Val Asn Asp Tyr Glu Val Val Tyr Pro Arg Lys VaI Thr Pro 100 105 110 Val Pro Arg Gly
Ala Val GIn Pro49#3 T4 Glu Asp Ala Met GIn Tyr 115 120 125

atgagatttc
cecagtcaaca
tactcagatt
aacgggttat
tetetecgaga
- gattacgaag
aagtacgaag
ttggaaaaaa
ggtagagaaa
gaaaacgatg
aagttgcaag
getgtctaca
acccaaaact
agacaacaaa
aacactaaat
accattaacy
tggtecaacc
ggtaactgge
accgetateg
ctgaaacatt
accatggcac
tgcggtgeaa
tcegactget
ctgaacaaac
ctgaatagey
tgttcctcag
aggatgtcag

<210>
<2il>
<212>
<213>

13
1620
DNA

<220>
<221>
<222>
<223>

misc

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttgtttatce
atgccatgca
acaaaggttt
ttactactta
ctgactecac
gtgaaatgta
agtacgaaaa
gggaatcatca
gattcccaca
acaacggtga
aaatctacag
aagatttgat
gtgaaaccga
acttcgacgg
ctactaggregt
acgaactggyg
actcctgtgt
ctaagaaaga
cgtaagcgge
coegtegacea
ttecaagtigg
aatgccattt

_feature
Complement ((1)..
Complementary {(antisense) strand of sense strand

tactgectgtt
agatgaaacyg
tttcgatgtt
tactactatt
tgaagcttct
aagaaaggtc
atacgaattc
gttctetgaa
cecattgggt
tgettetatc
cttgattgaa
cgtcgaaaag
tgaaccaatc
aagatacgta
ctctgacaaa
accactgaac
caccgttact
cctgetgegt
tgatactgtt
tatccaggac
teataacectg
tatggctgect
ctaccagacc
cgccagettt
tcatcatcat
geacttacga
geectgagaga

Agkistrodon contortrix

(1620})

{See SEQ ID NO: 12)

<220>
<223>

Agkistrodon ceontortrix

<400> 13

ttattcgeag
gcacaaattc
gectgttttge
gccagecattg
tctattatet
actecagtte
aaggttaaca
gattactctyg
gaagatcact
tetgettgta
ccattggaat
gaagatgaag
aagaaggcct
cagctggtta
atccgtcaat
akccaattca
tctgtatece
cgcecaacgtc
ggtctggett
cactccgota
ggtatgaacc
atgctgtccyg
ttectgacey
ctagaacaaa
catcattgag
gaagaccggt
tgcaggectite

cateccteege
cggctgaage
cattttccaa
ctgctaaaga
tggaatctgg
ctaggggtgc
gtgaaccagt
aaactcatta
gttactacca
acggtttgaa
tgteccgacte
ccccaaagat
tccaattaaa
tecgttgctga
gggtgcacca
ctttgagttag
acgacactct
atgataacgc
acgttggtgg
Lttaacctgert
acgatggcaa
atcaaccatce
ttaacaaccc
aactcatcte
tttgtageet
cttgctagat
attttigata

Anti-coding sequence of native pro-fibrolase of

aataaaaaag tatcaaaaat gaagectgcea tetcetcagge aaatggeatt
‘cttgattaga atctagceaag acceggtette tegtaagtge ccaacttgaa
gtecatgtcta aggctacaaa ctcaatgatg atgatgatga tggtcgacgg

attagctget
tgtcatecggt
cagcacaaat
agaaggggta
taacgttaac
tgttcaacca
tgtettgeac
ctooccagat
tggtagaatc
gggtcattEc
tgaagcccat

gtgtggtgtt.

cttgactaag
ccaccgtatg
aatcgtcaac
tttggaaate
ggcatccttc
tcaactgety
catgtgtecaa
ggttgetety
ccagtgtcac
caaactgtic
geagtgtato
agaagaggat
tagacatgac
tctaatcaag
cttttttatt

ctgacatcct
cbtgaggaaca
cgctattcag

60
i20
is0
240
306G
3640
420
480
540
600
6640
720
780
840
200
960
1020
1080
1140
1200
12560
1320
1380
1440
1500
1589
1620

60
120
180



Glu Phe Lys Val Asn Ser Glu Pro Val Val Leu His Leu Glu Lys Asn 130 135 140 Lys Gly Leu Phe Ser
Glu Asp Tyr Ser Glu Thr His Tyr Ser Pro Asp 145 150 155 160 Gly Arg Glu lle Thr Thr Tyr Pro Leu
Gly Glu Asp His Cys Tyr Tyr 165 170 175 His Gly Arg lle Glu Asn Asp Ala Asp Ser Thr Ala Ser lle Ser
Ala 180 185 190 Cys Asn Gly Leu Lys Gly His PheLys Leu GIn Gly Glu Met Tyr Leu 195 200 205 lle
Glu Pro Leutt@12&#5Ser Asp Ser Glu Ala His Ala Val Tyr Lys 210 215 220 BEAEHMAER al Glu Lys
Glu Asp Glu Ala Pro Lys Met Cys Gly Val 225 230 23%-240 Thr Gin Asn Trp Glu Ser Tyr Glu Pro lle
Lys Lys Ala Phe GIn Leu 245 250 255 Asn Leu Thr Lys Arg Gin GIn Arg Phe Pro GIn Arg Tyr Val Gin
Leu 260 265 270 Val lle Val Ala Asp His Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser 275 280 285 Asp
Lys lle Arg GIn Juq-Valddis Slmtigyel Asbqthedle Asniy399 406:300udle JurthtaRep 2au Asn lle
Gin the Thr LewMad-Gty dceadshrdiesa3060886:84%5:320: chyuBar Asnc@&intAspaieauitedbiar Mal Thr Ser
Val Ser His AS§W32§3W8%59§% W RFPhePESH §ﬁ*~‘FrG ﬁthFW§ﬁq_°€iﬁﬁ_éG°Arg Arg GIn
340 345 350 AL IS ASEOASIEATA ST oL oLt Ol e Ay PR sse it s T
Val Gly Leu Ala;ﬂ'yiadah@ycedyd&ﬂﬁ@y&@iaabeud_ysdd@; a329g325a38 \éé@t%é%%%m
PCT/USOO/2762924-FhraCdy \paFHE GlasAbpoklis Beridadiy msaqq_t@@q_aGUWaMﬂaal_ceuwBS 390 395

400

gaaggatgcec
gatttccaaa
gttgacgatt
catacggtagg
cttagtcaag
aacaccacac
atgggcttcea
gaaatgaccc
gattctacca
atctggggayg
gtgcaagaca
tggttgaaca
gttaacgtta
tacccecttet
atttgtgcectyg
accgatgaca
agcagctaat

<210> 14

<211i> 540
<212> PRT

agagtgtegt
ccaaccaaag
tggtgcaccce
teageaacga
tttaattgga
atctttgggg
gagteoggaca
ttcaaaccgt
tggtagtaac
taatgagttt
actggttcac
gcaccectag
ccagattcca
tetttageag
ttggaaaatyg
gcttcagecey

gcggaggaty

gggatacaga
tgaatiggat
attgacggat
taaccagety
aggecttett
cttcatctte
attccaatgg
tacaagcaga
agtgatcttce
cagagtaatc
tgttaacctt
gaactggagt
agataataga
caatgctgyc
gcaaaacage
gaatttgtge
ctgcgaataa

<213> Agkistrodon contortrix

<220>

<223> Xaa in positions 4635,

fto stop codons.

<220>

483,

agtaacggty
gtrtcagtggt
tttgtcagag
tacgtatctt
gattggtteca
cttttegacg
ttcaatcaag
gatagaagca
acccaatyggy
ttcagagaac
gaattcgtat
gacctttcett
agaagcttca
aatagtagta
aacatcgasa
cgtttcatct
aacagcagta

atcaaatctt
ctgtagattt
tcacegtigt
tgtgggaatc
tatgattecce
ttttcgtact
tacatttcac
gtggagtcag
taagtagtaa
aaacctttgt

‘tgcatggeat

ggataaacaa
goeetetettt
tttataaaca
tceeccttcta
tectgtigtag
aaaattgaag

ggttggacca 66

cgttaatggt
atttagtgtt
tttgttgtet
agrrttgggt
tgtagacagce
cttgeaactt
categtitte
ttictectacc
ttttttecaa
cttegtactt
cttegtaate
tctegagaga
ataacccegtt
aatctgagta
tgttgactgg
gaaatctcat

516 and 536 correspond

<223> Native pro-fibrolase of Agkistrodon contortrix

<400> 14

Met Arg Phe

1
Ala Leu Ala
Ile Pro ala
35

Asp Val ala
50

Phe Ile Asn
65

Ser Leu Glu

Pro Ser Ile
5

Ala Pro Val
20

Glu Ala Val
Val Leu Pro

Thr Thr Ile
70

Lys Arg Glu
85

Phe Thr Ala
Asn Thr Thr
25

Ile Gly Tvyr
40

Phe Ser Asn
55

Ala Ser Ile

Ala Glu Ala

val Leu Phe
10

Thr Glu Asp
Ser Asp Leu
Ser Thr Asn

60

Ala Ala Lys
75

Ser Ser Ile
50

Ala Ala Ser
15

Glu Thr Ala
30

Glu Gly Asp
45

Asn Gly Leu

Glu Glu Gly

Ile I.eu Glu
- 95

Ser

Gln

Phe

Leu

val

8¢

Ser

720
780
840
200
960
1620
icao
1140
1200
1260
1320
1380
1440
1500
1560
1620



Thr Met Ala His Glu Lou Gly His Asn Leu Gly Met Asn His Asp Gly 405 410 415 Asn GIn Cys His Cys
Gly Ala Asn Ser Cys Val Met Ala Ala Met Leu 420 425 430 Ser Asp GIn Pro Ser Lys Leu Phe Ser Asp
Cys Ser Lys Lys Asp Tyr 435 440 445 GIn Thr Phe Leu Thr Val Asn Asn Pro GIn Cys lle Lou Asn Lys
Pro 450 455 460 Xaa Ala Ala Ala Ser Phe Leu Glu GIn Lys Leu lle Ser Glu Glu Asp 465 470 475 480
Len Asn SeWRBIZ#Asp His His His His His His Xaa Val Cys Ser 485 490 2937US80/23¢2°His Asp Cys
Ser Ser Val GIn Val Gly His Leu Arg Glu Asp 500 5@5 510 Arg Ser Cys Xaa lle Leu lle Lys Arg Met
Ser Gin Cys His Leu Pro 515 520 525 Glu Arg Cys Arg Lea His Phe Xaa Tyr Phe Phe lle 530 535
540 <210> 15 <211> 203 <212> PRT <213> Agkistrodon contortrix <220> <223> Native fibrolase of
Agkistrodon contortrix <220> <223> Xaa in position 1 represents the chemical compound, '
pyroglutamic acig. Ahisvehemicalssompaindusireferrag-torndthespacifieatiomasdahe letter *E". <400>
15 Xaa GIn Arg Phe Pro Gi#%rg Tyr Val GIn Leu®al lle Val Ala Asp 1890 15 His Arg Met Asn Thr

Lys Tyr Asn Gly, Asp. §%§%ﬁ&>ﬁ£%%ﬁnp§9 %@ 53%1@1\{1%«5""5;\@5”&&\/& n Thrlle Asn Glu lle
Tyr Arg Pro Leu 3540 120 125

Glu Phe Lys Val Asn Ser Glu Pro Val Val I.eu His Leu Glu Lys Asn
130 135 140

Lvs Gly Leu Phe Ser Glu Asp Tvr Ser Glu Thr His Tyr Ser Pro Aap
145 ' 150 155 180

Gly Arg Glu Ile Thr Thr Tyr Pro Leu Gly Glu Asp His Cys Tyvr Tyr
165 170 175

His Gly Arg Ile Glu Asn Asp Ala Asp Ser Thr Ala Ser Ile Ser Ala
180 185 190

Cys Asn Gly Leu Lys Gly His Phe Lys Leu Gln Gly Glu Met Tyr Leu
195 200 205

-Ile Glu Pro Leu Glu Leu Ser Asp Ser Glu Ala His Ala Val Tyr Lfs
210 215 220

Tyr Glu Asn Val Glu Lys Glu Asp Glu Ala Pro Lys Met Cys Gly Vval
225 230 2358 240

Thr Gln Asn Trp Glu Ser Tyr Glu Pro Ile Lys Lys Ala Phe Gln Leu
245 250 255

Asn Leu Thr Lys Arg Gln Gln Arg Phe Pro Gln Arg Tyr Val Gln Leu
260 265 270 .

vVal Ile Val Ala Asp His Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser
275 280 285

Asp Lys Ile Arg Gln Trp Val His Gln Tie Val Asn Thr Ile Asn Glu
290 235 300

Ile Tyr Arg Pro Leu Asn Ile Gln Phe Thr Leu Val Gly Leu Glu Ile
305 310 315 320

Trp Ser Asn Gln Asp Leu Ile Thr Val Thr Ser Val Ser His Asp Thr
325 330 335

‘Leu Ala Ser Phe Gly Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg Glm
340 345 350

Arg His Asp Asn Ala Gln Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp
355 360 165

Thr Val Gly Leu Ala Tyr Val Gly Gly Met Cys Gln Leu Lys His Ser
370 375 380



WO 01/25445 PCT/US00/27029 -12 Ann lle GIn Phe Thr Leu Val Gly Leu Glu lle Trp Ser Asn GIn Asp
50 55 60 Leu lle Thr Val Thr Ser Val Ser His Asp Thr Leu Ala Ser Phe Gly 65 70 75 80 Asn Trp Arg
Glu Thr Asp Leu Leu Arg Arg GIn Arg His Asp Asa Ala 85 90 95 GIn Leu Leu Thr Ala lle Asp Phe Asp
Gly Asp Thr Val Gly Leu Ala 100 105 110 Tyr Val Gly Gly Met Cys GIn Lou Lys His Ser Thr Gly Val
lle Gin 115 ¥20 di25448sp His Ser Ala lle Asn Leu Leu Val Ala Leu Thr Met Apthssésiene30 135 140
Leu Gly His Asa Leu Gly Met Asn His Asp Gly Asn Gin Cys His Cys 145 150 155 160 Gly Ala Asn
Ser Cys Val Met Ala Ala Met Leu Ser Asp GIn Pro Ser 165 170 175 Lys Leu Phe Ser Asp Cys Ser Lys
Lys Asp Tyr GIn Thr Phe Leu Thr 180 185 190 Val Asn Asn Pro Gin Cys lle Leu Asn Lys Pro 195 200
210~ 16 <2115 202, G2 FRT SO Agktioden semoin <250- 22235 Natve fibrolase o
Agkistrodon cogartrix 520> <203 ga In position 1 repr§§§rﬁs“the chemicaf g(aﬁmound,
pyroglutamic acid. This chemical compound is referred to in the specification as the letter "E". <400>

16 Xaa Arg Phé‘fﬁréf@iﬁ‘-lﬁfg'IWrz%’gl i E8u M I?éf\/%ij?l&%{spﬂi@«sm Y %1553 Gly

Asn Gln Cys His Cys Gly Ala Asn Ser Cys Val Met Ala Ala Met Leu
420 425 430

Ser Asp Gln Pro Ser Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr
435 440 445

Gln Thr Phe Leu Thr Val Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro
450 455 460

Xaa Ala Ala Ala Ser Phe Leu Glu Gln Lys Leu Ile Ser Glu Glu Asp
465 470 475 480

Ieu Asn Ser Ala Val Asp His His His His His His Xaa Val Cys Ser
485 490 495

Leu Arg His Asp Cys Ser Ser Val Gln Val Gly His Leu Arg Glu Asp
500 505 510

Arg Ser Cys Xaa Ile Leu Ile Lys Arg Met Ser Glu Cys His Leu Pro
51% 520 525

Glu Arg Cys Arg Leu His Phe Xaa Tyr Phe Phe Ile
530 _ 535 540

<210> 15

<211> 2043

<212> PRT

<213> Agkistrodon contortrix

<220>
<223> Native fibrolase of Agkistrodon contortrix

<220>

<223> ¥aa in position 1 represents the chemical
compound, pyroglutamic acid. This chemical
compound is referred to in the specification as

- the letter *E*.

<400> 15
-X¥aa Gln Arg Phe Pro Gln Arg Tyr Val Gln Leu Val Ile val Ala Asp
i i3 10 15

His Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser Asp Lys Ile Arg Gln
20 25 30

Trp Val His Gln Ile Val Asn Thr Ile Asn Glu Ile Tyr Arg Pro Leu
35 49 45



Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser Asp Lys lle Arg GIn Trp 20 25 30 Val His GIn lle Val Asn
Thr lle Asn Glu lle Tyr Arg Pro Leu Asn 35 40 45 WO 01/25445 PCT/US00/27029 -13 lle GIn Phe Thr
Leu Val Gly Leu Glu lle Trp Ser Asn GIn Asp Leu 50 55 60 lle Thr Val Thr Ser Val Ser His Asp Thr
Leu Ala Ser Phe Gly Asn 65 70 75 80 Trp Arg Glu Thr Asp Leu Len Arg Arg GIn Arg His Asp Asn Ala
GIn 85 90 98QBL2E845 Thr Ala lle Asp Phe Asp Gly Asp Thr Val Gly Leu AlaFFFUSERIES 110 Val Giy
Gly Met Cys Gin Leu Lys His Ser Thr Gly Val lle Glnl&sp 115 120 125 His Ser Ala lle Asn Leu Lea Val
Ala Leu Thr Met Ala His Glu Leu 130 135 140 Gly His Asn Leu Gly Met Asn His Asp Gly Asn GIn Cys
His Cys Gly 145 150 155 160 Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp GIn Pro Ser Lys 165
170175 Leu Rhe Ser Asp 6iys Bar Lys ks AP Tuh G ThiPhg, Lewt TIunVal n183,185 190 Asn Asn
Pro GIn Cys lle Lea%asn Lys Pro 195 2005x210> 17 <211> 5380<212> PRT <213> Artificial
Sequence <220> <223> Descrl tion of Artificial Sequence; Analo%_\orm of native pro-fibrolase of

Agkistrodon co‘fﬁ‘érfﬁx Drogah hﬁ?le%.,%rg Ef—‘}hgelsrgﬁeﬁ?eﬁﬁeﬁeﬁr 18 V&F Leltf Ala Ala Ser Ser 1
51015 '

Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg GlIn Arg His Asp Asn Ala
85 90 95

Gln Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp Thr Val Gly Leu Ala
: 10Q 105 © 110

Tyr Val Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly Vval Ile Gln
115 120 125

Asp His Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met Ala His Glu
© 139 135 140

Leu Gly His Asn Leu Gly Met Asn His Asp Gly Asn Gln Cys His Cys
145 150 155 . 160

Gly Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp Gln Pro Ser
165 170 175

‘Lyvs Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr Gln Thr Phe Leu Thr
180 : 185 190

Val Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro
185 200

<210> 16

«<211> 202

<212> PRT

<213> Agkistrodon contortrix

<220>
© «223> Native fibrolase of Agkistrodon contortrix

<220>

<223> Xaa in position 1 represents the chemical
compound, pyroglutamic acid. This chemical
compound is referred to in the specification as
the letter "E".

<400> 16
Xaa Arg Phe Pro Gln Arg Tyr Val Gln Leu Val Ile Val Ala Asp His
1 5 : 16 15

Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser Asp Lys ile Arg Gln Trp
20 25 30

Val His Gln Ile Val Asn Thr Ile Asn Glu Ile Tyr Axg Pro Leu Asn
35 40 45



Ala Leu Ala Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala GIn 20 25 30 Ile Pro Ala Giu Ala Val lle
Gly Tyr Ser Asp Leu Glu Gly Asp Phe 35 40 45 Asp Val Ala Val Leu Pro Phe Ser Asn Ser Thr Asn
Asn Gly Leu Leu 50 55 60 Phe lle Asn Thr Thr lle Ala Ser lle Ala Ala Lys Glu Glu Gly Val 65 70 75 80
WO 01/25445 PCT/US00/27029 -14 Ser Leu Glu Lys Arg Glu Ala Glu Ala Ser Ser lle lle Lau Glu Ser
85 90 95 GW®&RY4 Asn Asp Tyr Glu Val Val Tyr Pro Arg Lys Val Thr pro ROD/Y$29/2788% Val Pro Arg
Gly Ala Val GIn Pro Lys Tyr Glu Asp Ala Met GIn Tyr1315 120 _ 125 Glu Phe Lys. Val Asn Ser Glu Pro
Val Val Leu His Leu Glu Lys Asn 130 135 140 Lys Gly Leu Phe Ser Glu Asp Tyr Ser Glu Thr His Tyr
Ser Pro Asp 145 150 155 160 Gly Arg Glu lle Thr Thr Tyr Pro Lou Gly Glu Asp His Cys Tyr Tyr 165
170 175 His Ghy ArghllepfRlursn.AsiyAlacAsnLaerclir Ala g6 e Sekhla: 182485190 Cys Asn Gly
Leu Lys Gly His Pheslays Leu GIn Gly Glu 84et Tyr Leu 195 200 205 lle Glu Pro Lau Glu Leu Ser Asp
Ser Glu Ala His Ala Val Tyr Lys 210 215 220 Tyr Glu Asn Val Glu Lys Gin Asp Glu Ala Pro Lys Met
Cys Gly Val 22‘522%’“2%’3]22%ﬁrre‘fﬁyiﬁrﬁbseﬁ%gﬁﬁ?‘;iﬁ‘ JF‘f'roé/ fie £98 IS% A Phe GIn Leu 245
250 255 Asn Leu Thr Lys Arg Ser Phe Pro GIn Arg Tyr Val GIn Leu Val lle 260 265 270 Val Ala Asp

His Arg Met Asmr“ﬁhm_qyﬁliyrrmsmglwmsg@emp%tgs??g?@%@i%asp Asn ala Gln
: - 95

Leu Leu Thr Ala Ile Asp Phe Asp Gly asp Thr Val Gly Leu Ala Tyr
10¢ 105 110

Val Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly Val Ile Gln Asp
115 120 . 125

His Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met Ala His Glu Leu
130 _ 135 140

Gly His Asn Leu Gly Met Asn His Asp Gly Asn Gin Cys His Cys Gly
145 150 155 160

Ala Asn Ser Cys Val Met Ala Ala Met Leu Sex Asp Gln Pro Ser Lys
165 170 175

I.eu Phe Ser Asp Cys Ser Lys Lys Asp Tyr Gln Thr Phe Leu Thr Val

180 185 180
2Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro
185 200
<210> 17
<211> 538
<212> PBRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Analog form of
native pro-fibrolase of Agkistrodon contortrix

<400> 17
Met Arg Phe Pro Sexr Tle Phe Thr Ala Val Leu Phe Ala Ala Ser Ser
1 5 10 ' is

ala Leu Ala Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
20 ' 25 30

Ile Pro Ala Glu Ala Val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
35 40 45

Asp Val Ala Val Leu Pr¢ Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
5¢ S5 60

Phe Ile Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 70 75 80



lle Arg Gin Trp Val His GIn lle Val Asn Thr lle Asn Glu lle Tyr 290 295 300 Arg Pro Leu Asn lle Gin
Phe Thr Leu Val Gly Leu Glu lle Trp Ser 305 310 315 320 Asn Gin Asp Leu lle Thr Val Thr Ser Val
Ser His Asp Thr Leu Ala 325 330 335 Ser Phe Gly Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg Gin Arg
His 340 345 350 Asp Asn Ala Gin Leu Lein Thr Ala lle Asp Phe Asp Gly Asp Thr Val 355 360 365
Gly Leu Ala Wgroyas@sy Gly Met Cys GIn Leu Lys His Ser Thr Gly 370 375 380WUS®2123445
PCT/US00/27029 -15 Val lle GIn Asp His Ser Ala llelAsn Leu Leu Val Ala Leu Thr Met 385 390 395
400 Ala His Glu Leu Gly His Asn Leu Gly Met Asn His Asp Gly Asn GIn 405 410 415 Cys His Cys Gly
Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp 420 425 430 GIn Pro Ser Lys Leu Phe Ser Asp Cys
Ser Lys Lys Asg TW Il 430-449 442 PEG.LRIL TALVELASH ASh .Gl GYs.lle Lou Asn Lys Pro
Xaa Ala 450 455 460 Ala Ala Ses#he Leu Glu GIn Lyssheu lle Ser Glu Glu Asp Lou Asn 465 470 475
480 Ser Ala Val Asp His His His His His His Xaa Val Cys Ser Lou Arg 485 490 495 His Asp Cys Ser
“Ser Val GIn-VaFé’IyAFI'?s‘E’éu% g SR S SATy Edr 1’%@0%5‘58‘1?0”6%%‘(33;’@ I8a fELys Arg Met Ser
Glu Cys His Leu Pro Glu Arg 515 520 525 Cys Arg Leu His Phe Xaa Tyr Phe Phe lle 530 535 <210>

18 <211> 602 wval Pro Arg Gly Ala Val Gln Pro Lys Tyr Glu Asp Ala Met Gin Tyr
115 120 ) 125

Glu Phe Lys Val Asn Ser Glu Pro Val Val Leu His Leu Glu Lys Asn
130 135 i40

Lys Gly Leu Phe Ser Glu Asp Tyr Ser Glu Thr His Tyr Ser Pro Asp
145 150 155 160

Gly Arg Glu Ile Thr Thr Tyr Pro Leu Gly Glu Asp His Cys Tyr Tyr
165 170 175

His Gly Arg Ile Glu Asn Asp Ala Asp Ser Thr Ala Ser Tle Ser Ala
180 185 190

Cys Asn Gly Leu Lys Gly His Phe Lys Leu Gln Gly Glu Met Tyr Leu
185 200 265

Ile Glu Pro Leu Glu Leu Ser Asp Ser Glu Ala His Ala Val Tyr Lys
210 2i5 220

Tyvr Glu Asn Val Glu Lys Glu Asp Glu Ala Pro Lys Met Cys Gly Vval
225 230 235 240

Thr Gln Asn Trp Glu Ser Tyr Glu Pro Ile Lys Lys Ala Phe Gin Leu
245 250 255

Asn Leu Thr Lys Arg Ser Phe Pro Gln Arg Tyr Val Gln Leu Val Ile
260 265 270

Val Ala Asp His Arg Met Asn Thr Lys Tvr Asn Gly Asp Ser Asp Lys
275 280 . 285

Ile Arg Gln Trp Val His Gln Tle Val Asn Thr Ile Asn Glu Ile Tyr
290 295 ‘ 300

Arg Pro Leu Asn Ile Gln Phe Thr Leu Val Gly Leu Glu Ile Trp Ser
305 310 315 320

Asn Gln Asp Leu Ile Thr Val Thr Ser Val Ser His Asp Thr Leu Ala
325 330 335

Ser Phe Gly Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg Gln Arg His
340 345 3%0

Asp Asn Ala Gln Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp Thr val
358 360 365

Gly Leu Ala Tyr Val Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly
370 375 380



<212> DNA <213> Agkistrodon contortrix <220> <223> Fragment of fibrolase of Agkistrodon
contortrix <400> 18 tactattgcc agcattgctg ctaaagaaga aggggtatct ctcgagaaaa gagaggctga 60
agcttcttct attatcttgg aatctggtaa cgttaacgat tacgaagttg tttatccaag 120 aaaggtcact ccagttccta ggggtgctgt
tcaaccaaag tacgaagatg ccatgcaata 180 cgaattcaag gttaacagtg aaccagttgt cttgcacttg gaaaaaaaca
aaggtttgtt 2O HEgat tactctgaaa ctcattactc cccagatggt agagaaatta ctactREBE@IDGE78R2gggtgaa
gatcactgtt actaccatgg tagaatcgaa aacgatgctg actccact§e 360 ttctatctct gettgtaacg gtttgaaggg
tcatttcaag ttgcaaggtg aaatgtactt 420 gattgaacca ttggaattgt ccgactctga agcccatgct gtctacaagt
acgaaaacgt 480 cgaaaaggaa gatgaagccc caaagatgtg tggtgttacc caaaactggg aatcatatga 540
accaatcaag aaggccttcc aattaaactt gactaagaga tctttcccac aaagatacgt 600 ac 602 <210> 19 <211> 816
WO 01/25445 RETAISQO2 233% 14 Ge<24 P> DINAns? hdm Aghkistsndanscoatonnix me220> <223>
Fragment of fibt8fase of Agkistrodon3&dntortrix <400> 19 té8aattaaa cttgactaag #@atctttcc cacaaagata
catacagely 91taloq i 80 foARCRIOHAIOARE G ARalARARCAYIGACINGR capaaibag caalogolgC 120
accaaatcgt caacaccatt aacgaaatgggcagaccact gaacategaa ttcactttgg 180 ﬁgg{ggga aatctggtcc
aaccaagatt tgatcaccgt tacttctgta tcccacgaca 240 ctctggceatc cttcggtaac tggcgtgaaa ccgacctgct
gcgtcgecaa cgtCafgdid 306 %% @tﬁ%ﬁ‘@gEF@aEé’ﬁcY%%cﬂ%Ett’Eg‘a%ﬁgﬂ@@a‘:take[g;tﬁgﬁt(ﬁﬂ’gcttacgttg 360

_ 2 423 43
gtggcatgtg tcaactgaaa cattctactg gtgttatcca ggaccacicc gctattaacc 420 tgctggttgce tctgaccatg
gcacacgaac tgagicataa getgggiatgnateasgata-$80ygaaacesgty.jeastgcagt geaaastect gtgttatgge
tgctatgctg tccgatcaac 543 “catccaaact gttctccdd® tgctctaaga aagactdééa gaccttcctg accgttaaca 600

acccgeagtg talqqlgaac agacediaag cggechcrad Siclagea ¢aaaaacte 000, vaa ala

<211> Blé

450 455 460
Ala Ala Ser Phe Leu Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn
465 470 475 480
Ser Ala Val Asp His His His His His His Xaa Val Cys Ser Leu Arg
48% 4990 495
His Asp Cys Ser Ser Val Gln Val Gly His Leu Arg Glu Asp'Arg Ser
500 508 510
Cys Xaa Ile Leu Ile Lys Arg Met Ser Glu Cys His Leu Pro Glu Arg
515 520 525
Cys Arg Leu His Phe Xaa Tyr Phe Phe Ile
530 535
<210> 18
<211> 602
<212> DNA
<213> Agkistrodon contortrix
<220>
<223> Fragment of fibrolase of Agkistrodon contortrix
<400> 18
tactattgce agcattgcectyg ctaaagaaga aggggtatct ctcgagaaaa gagaggctga 60
agecttettet attatcttgg aatctggtaa cgttaacgat tacgaagtig tttatccaag 120
aaaggtcact ccagttocta ggggtgctgt tceaaccaaag tacgaagatyg ccatgcaata 180
cgaattcaag gttaacagty aaccagttgt ctbgcactig gazaaaaaca aaggtttgtt 240
ctetgaagat tactctgaaa ctcattactc ccragatggt agagaaatta ctacttaccoce 3400
rattygggtgaa gatcactgtt actaccatgg tagaatogaa aacgatgcetg actecactge 360
ttoctatetet goettgtaacyg gtttgaaggg tcatttceaag ttgcaaggtyg aaatgtactt 420
- gattgaacca ttggaattgt ccgactetga ageccatgct gtctacaagt acgaaaacgt 480
cgaaaaggaa gatgaagecc caaagatgtg tggtgttace caaaactggg aatcatatga 540
accaatcaag aaggcchtcce aattaaactt gactaagaga tcetttcccac aaagatacgt 600
ac 602
<210> 19



tctcagaaga ggatctgaat agcgccgtcg accatcatca tcatcatcat tgagtttgta 720 gccttagaca tgactgttcc
tcagttcaag ttgggcactt acgagaagac cggtcttgct 780 agattctaat caagaggatg tcagaatgcc atttgc 816 <210>
20 <211> 1373 <212> DNA <213> Agkistrodon contortrix <220> <223> Fragment of fibrolase of
Agkistrodon contortrix <400> 20 tactattgcc agcattgctg ctaaagaaga aggggtatct ctcgagaaaa gagaggctga
60 agcttcttcvatmaresgs aatctggtaa cgttaacgat tacgaagttg tttatccaag 120 aaaguinasmposesticcta
ggggtgcetgt tcaaccaaag tacgaagatg ccatgcaata 180 -qgaattcaag gttaacagtg aaccagttgt cttgcacttg
gaaaaaaaca aaggtttgtt 240 ctctgaagat tactctgaaa ctcattactc cccagatggt agagaaatta ctacttaccc 300
attgggtgaa gatcactgtt actaccatgg tagaatcgaa aacgatgctg actccactgc 360 ttctatctct gettgtaacg
gtttgaaggg tcatitgaagitgcaaggtg aaatgtactt 420 gattgaacca ttggaattgt ccgactctga agcccatgct
gtctacaagt acgaamacgydt reganarggascgatgaagcce caaagatgtg tggtgttacc caaaactggg aatcatataa
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tactattgcce
agcettcettet
aaaggtcact
cgaattceaag
ctetgaagat
attgggtgaa
ttctatctct
gattgaacca
cgaaaaggaa
accaatcaag
acagctggtt
aatcocgtcaa
catccaatte
tictgtatcec
tegecaacgt
tggtctgget
ccactceget
gggtatgaac
tatgetgtce
cttcctgace
totagaacaa
teatcattga
agaagaccgg

gttetoogac
tatcctgaac
ggatetgaat
tgactagttee
caagaggatg

agcattgetg
attatcttgg
ccagttecta
gttaacagty
tactctgaaa
gatcactgtt
gcettgtaacy
ttggaattgt
gatgaagcocc
aaggccttcce
atcgttgetg
tgggtgcacc
actttggtty
cacgacactc
catgataacy
tacgttggtyg
attaacctge
cacgatggca
gatcaaccat
gttaacaacc
aaactcatct
gtttgtagcce
tcttgctaga

tgctotaaga
aaaccgtaag
agcegeecgteyg
tcagttcaag
tcagaatgece

Agkistrodon contortrix

ctaaagaaga
aatctggtaa
ggggtgetgt
aaccagttgt
ctcattactc
actaccatgg
gtttgaaggg
ccgactctga
caaagatgtyg
aattaaactt
accaccgtat
aaategteaa
gtttggaaat
tggcatcett
ctcaactget
geatgtgtca
tggttgctet
accagtgtca
ccaaactygtt
cgeagtgtat
cagaagagga
ttagacatga
ttctaatcaa

aagactacca
cggecogecag
accatcatca
ttgggecactt
atttgc

aggggtatet
cgttaacgat
tcaaccaaag
cttgecacttg
cceagatggt
tagaatcgaa
tcatttcaag
agcecatget
tggtgttace
gactaagaga
gaacactaaa
caccattaac
ctggtccaac
cggtaactgy
gaccgetate
actgaaacat
gaccatggea
ctgcggtgca
ctecgactge
ccbtgaacaaa
tctgaatage
ctgttcectea
gaggatgtca

gacchtectg
ctttctagaa
tcatcateat
acgagaagac

Fragment of fibrolase of Agkistrodon contortrix

ctcgagaaaa
tacgaagttyg
tacgaagatg
gaaaaaaacs
agagaaatta
aacgatgctyg
ttgcaaggtyg
gtctacaagt
caaaactggg
tctttececac
tacaacggtg
gaaatctaca
caagattiga
cgtgaaaccy
gacttcgacg
tctactggtyg
cacgaactgyg
aactecetgtyg
tctaagaaag
ccgtaagegy
geoghbogace
gtteaagttg
gaatgcecatt

accgttaaca
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tgagtttgta
cggtecttget

gagaggctga
tttatccaag
ccatgeaata
aaggttigtt
ctacttaccc
actccactge
aaatgtactt
acgaaaacgt
aatcatatga
aaagatacgt
actctgacaa
gaccactgaa
tcacegttac
acctgctgcg
gtgatactgt
ttatccagga
gtcataacct
ttatggectge
actaccagac
ccgecagett
atcatcatca
ggcacttacyg
tgc

600
660
720
780
816

60
129
180
240
300
360
420
480
540
600
660
720
78G
840
900
560
1020
1680
1140
1260
1260
1320
1373



A fibrinolytically active metalloproteinase polypeptide (called "novel acting thrombolytic") which is
useful for blood clot lysis in vivo and methods and materials for its production by recombinant
expression are described. Fig. 1

- 35 -
FIBRINOLYTICALLY ACTIVE POLYPEPTIDE
Absfract
A fibrinolytically active metalloproteinase polypeplide {(called “nove! acting
thrombolytic™) which is useful for blood clot lysis in vivo and methods and materials

“for its production by recombinant expression are described.

Fig. 1



