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(57) Abstract: A fibrinolyticaily active metalloproteinase palypeptidc'(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.




conposed of 203 ami no acid residues that was originally isolated by.
purification fromthe venom of the Southern Copperhead snake; q b&d
States Patent No. 4,610,879, issued September 9, 1986 (Markl aAt"8

and Guan &to@@sals., Archives of Bi ochem stry and Bi ophysipegasii@l7aboe 289
Nunmber 2, pages 197-207 (1991). The enzyne exhibits direct fibrinolytic
activity with little or no henorrhagic activity, and it dissol ves bl ood
clots made either fromfibrinogen or 4rlom whol e blood. 25 The ami no acid
sequence of fibrolase has also been determ ned, with nmethods described for
reconmbi nant production in yeast and use for the treatnent of t-hronbenbolic
conditions in vivo;, Ran¥0dBRONeLYTICALLBMIAIMERIPOLSCPERTTBE Canbri dge

Uni versity Press (1992), pages 590-600, and European Patent Application .
No. 0 323 722 (Val enzuela et al.), published July 12,.. 1989. 1 April 2004

WO 01/ 25445 PCT' USC0127029 2 S Ery of .the Invention This invention
provides a~fibinolytic 5 met al& f 1 2% he non-naturally

occurring linear array of am no acids depi ct ed i n SEQID NO 1, also
referred to herein as "ngyel ; AeLh 084 O £6BFin
provided are nucleic acid rmlecul es, suc O e one o J}\%E ‘ﬁﬁ% 2 and

variants t her @ftivemekadiPREC R Amasy ek é’f"lﬁ"“ﬁ&f’ﬁﬁé‘lyl SCEREEHRH its
convent i onal mmcte() ref esmbindiie Moy Cald ¥ tachanefpotypeptde whi ch

has been gnzyng!ical I,_%epégcglsgggl#gp @]'I#"anltsh%nw hgst cell to cleave it

fromthe prepro regio ecause nol ytlc act|V|ty, NAT is
useful in vivo as a blood clot |lysing agent to treat thronbosis.in a

mammal (including rats, pigsagkér@thdwmngle rHReniAdnpol ypeptide of this

i nvention provides advantages over naturally occurring fibrolase as a
t herapeutic agent (i.e., the fibrinolytic polypeptide
Fibrolase is an enzymatically active

15 polypeptide (specifically, 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 9, 1986 (Markland et al.); and Guan et

20 al., Archives of Bicchemistry 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 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 Science, Cambridge University Press (1992),

pages 5850-600, and European Patent Application No.
0 323 722 {vValenzuela et al.), published July 12, 1989.




25 found in snake venom. Native fibrolase is known to contain several
alternate N-termni: QQRFP, EQRFP and ERFP (in which "E" des g0 qéﬁf
cyclized glutami ne, or pyroglutamc acid). Mire specifically, et ﬁng

wi th an Woteessmnus conposed of QQRFP, the fibrol ase nolmEUS03B2UNder goes
degradation to result in two isoforns, having N-termnal sequences of
EQRFP and ERFP, respectively. Reconblnant fibrolase as produced in yeast
typically vyields a mixture of all three2of these forms and is thus not
honmbgeneous. See Loayza et al., Journal of 35 Chromatography, B 662, pages
227-243 (1994). Moreover, | April 2004 WO 01/ 25445 PCT/ US00/ 27029 - 3 the

cyclized glutam ne residue rgghhlsyidf acndlBakedionNt erm nus which makes

sequenci ng i npossible. In contrast, the reconbinant NAT of this invention.
provi des a single species: only one Ntermnus is typically produced. The
result is greater honoOeieiinyesitiche penstigesdacfikbimpartedto reconbi nant

f1brol ase, suhhehah Sobeaeti el haRJTRALCALn-AROL gLy Q0BG | Nt ended

end use Brief Description of the |gures |cts i_n |inear
fashi on the fdiPeRENPREPAE T THQR ACE 951 ﬁ?\?ﬂ‘%@d"?@% N0z cdnsi sting 15
of the "preprelscegedarfeddes Sentetd) aswnekel nattiies thdenboliygrial™ pepti de,

and the Tl Ur e gRohkRRR) | dea (oo dersgagedic Det ald ad dpnaniig on of (e

i nvention 20 nmay be’ produ reconbi hant “expressi on the nucleic
aci d nol ecul e sychsE® Fie Nepe pf vﬁﬁ‘%ﬁD @@coaeén@h‘éaﬂﬁrlltsarﬁl?ﬁ?eé@ d sequence
of NAT (SEE | RaN@ding)warncl uding the prepro region from nucl eotides 1-783
25 and mature pol ypeptide fromnucleotides 784-1386, in a suitable host.
Fol | owi ng expression, the prepro region is enzymatically processed off in
the host cell to vyiel dTefetemn Umataas"yéspubgpepti Hes (SEYeTsigoall) .

sense to refer to the biologically active polypeptide
which has been enzymatically processed in situ in the
15 host cell to cleave it from the prepro region.

Because of its fibrinolytic activity, NAT is
useful in vivo as a blood cleot lysing agent to treat
thrombosis in a mammal (including rats, pigs and

20 humans).

The NAT polypeptide of this invention provides
advantages over naturally occurring fibrolase as a
therapeutic agent (i.e., the fibrinolytic polypeptide
25 found in snake venom). Native fibrolase 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
30 undergoes degradation to result in two isoforms, having
N-terminal sequences of EQRFP and ERFP, respectively.
Recombinant fibrolase as produced in yeast typically
yields a mixture of all three of these forms and is

thus not homogeneous. See Loayza et al., Journal of
35 Chromatography, B 662, pages 227-243 (1994). Moreover,




30 Preferably, NAT is produced reconbinantly in yeast, as will be .
explained in greater detail further below The mature polypegkhﬂﬁw%$EQ'lD :
NO 1) which 35 is thus produced may or may not have an amn R hal 1
April 2004vy¥3/:344525445 PCTI USQQ 27029 - 4 net hioni ne, depengoagonsn the
manner in which it is prepared. Typically, an am no term nal nethionine
residue wll be present when the pol ypeptide is produced reconbinantly in

a non-secreting bacterial 5 (e.g., E. coil)-strain as the host. Besides the
nucleic acid nolecule of SEQID NO 2, also utilizable are degenerate
sequences t hentdef cywhiechd epbockenie sempluyeolrgpeptsdién dhebpodssirt 10

i nvention al sq;_ EQ&@ i i . encode additi onal
am no acid regﬁgues ?ﬁgn |%%ﬁt¢ﬁﬁ§§(%%gaéayiggfﬁ#gﬁésg?y?he regi on encodi ng.

the mature pol ypeptide, such as sequences encoding alternative pre/pro
regions (i.e., sequencesnresporsit] eHorebonsearati RATHF te: ol ypepti de
t hrough cell es) L . ce of e "nat.iyve" e/pro region (i.e.
found in %atg%%%ﬁ??%@cﬁ%gyﬁgé$}%w%%%éi%.Sp%%éegdd?g#%ngTe sequences nay
al so be. noncoditg¢raéguencestypiea iy myodusgdl.-at 8he seeabhces such as

promoters of igraRser Abin6Berndi©f dF ad alOprodapendbmgassy tte host cell.
NAT can be pre argg?usiEgFmgll kKnown ,-.r

I ecqnbi nant.. t echnol ogy t hods,
such as t hose SEC™OREFPH FHOSAhdT BoR R LS ﬁBF%&ﬁfi} %%?FHW1. 93q25
Labor at ory Mammallic@blidnSpaiagtieardreddssoreationgePress, Cold Spring

Har bor, NYg(1989) and/or Ausubel et al., editors, Current Protocols in
Mol ecul ar Bi ol ogy, C?een}hEutJishers Inc. apd WIley and Sons, New York
(1994). A DNA nol ecul e GSEHHESERERELPYpRbt iR T¥IUESSEcat ed 30 version

t hereof nay be obtained, for exanple, by screening a genom c or cDNA
library, or by PCR anpkighgat] Oflepid LRLAHEA32RUELEL CoRClxh MR]8cul e
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 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 prepro region
is enzymatically processed off in the host cell to
vield 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 NQO: 1) which
35 is thus produced may or may not have an aminoc terminal




encodi ng fibrolase, followed by replacenent of the codons encoding.the
N-term nal amno acid residues QOR 35 with a codon for serine &%m

Al ternatively, a DNA nol ecul e encodi ng NAT may be prepared by HeRPtal 1
April 2004yy61814525445 PCT/ US00/ 27029 - 5 synthesis usiprgrhRbyess wel |

known to the skilled artisan, such as those described by Engels et al. in
Angew. Chem Intl. Ed., Volunme 28, pages 716-734 (1989). Typically, the
DNA wi Il be several hundred 5 nucl eotidesai-n | ength. Nucleic acids |arger

t han about one hundred nucl eotides can be synthesized as several

fragnents usi ngedHieseneanaepehiols andidedirgnent shieanithes be |igated
together to faorm:a nléf:IeQ,tllca1 equence of the desired _length. 10 The DNA

mol ecul e is i FEEREF I nt 6 p%foprl i‘F@E@F&nmﬁ E8LGPLES, expressi on
in a suitabl erdrigtuecaiifll h’ﬁepvee@et wfsersétllwctp@dytp@pbedef Giactional in the

particul ar hosgr&ﬂdedeml:emeﬂnémey,n;tﬁa trﬂﬁ*x—\é%%tr%rt[:rj&Nl% sappatiple with the
host cell nachbgery %fgre53|on of ‘th can occur). The

at
pol ypepti dé na 6%'e%%ré§gé& PhE VoS &°Sfeast, insect (bacul ovirus

systens) or eukaryotic host cells, although yeast is preferred as will be

expl ained in 20 great er gkt éﬂétmf E1.06l ol 1Leeb BT seusgg 49 any of

the host cells to express sSo contaln sequence

(al so referred@o %s aés'OpPSFrBf-é‘F‘b © e cﬁ%gé}neéfmeeeeﬁnzsswé@%ﬁ%e ry
el ements oper ailiid yerldodke dhtosahie Ml@yﬂegptheie .exghespedsens wel |l as

enhancer(ﬁ)o, a{}n%ﬂtﬁi'o% %flsor ?R%J:&@é 9, & el mamtorléﬁﬁi Ep%g ar!\aa;

termnatio enent e |n ron sequence contal ning and
accept or spllcﬁﬁQﬂ@QBa@§l§P@ﬁaﬂ 9@b@?cﬁ?%ﬁaﬁﬁﬁ%ﬁ?esaf@GnkFBGSEHQ Pinding site
el enent, a polyadenyaattions S5EqURACLegPorPdHIdIkR thegihagufer inserting the
nucleic acid eQﬁ%%&Q%de, Su%ﬂdag gé&&%ﬁéﬁ%‘%ﬂ@%&ﬁ%ﬁ a&gernatlve

pre/pro regions {i.e., sequences responsible for

15 secreticon 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 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 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). 2a
DNA molecule encoding the polypeptide or truncated

30 version thereof may be obtained, for example, by

- screening a genomic or cDNA 1ibrary; or by PCR
amplification, to obtain a nucleic acid molecule
encoding fibrolase, followed by repiacement 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




Each of these elenments is discussed below 35 Optionally, the vector
al so contain a "tag" sequence, i.e., an oligonucleotide sequg ﬂ@ﬁ %MNNI|
2004 WO 01/ 25445 PCT/ US00/ 27029 - 6 |ocated at the 51 or 3' end of the

pol ypept i §@&yfiRgispg sequence that encodes pol yH s (such pgrfsiakip) or

anot her smal | i mmunogeni ¢ sequence (such as the c-nyc or hemaggl utinin
epi tope, for which antibodies, 5 including nonoclonal antibodies, are
cormercially available). This tag w |- Bbe-expressed al ong with NAT, and

can serve as an affinity tag for purification of this polypeptide fromthe
host cell. Qﬁs[yﬁﬁﬁb‘sys hding tnmg:rman; wellbskfuent ty tiee rsemmem fromthe
purified 10 p I d V. r x&g@ u of a
sel ective pep ggg}l 'I%JQQSI ? %lsengﬁ%gg%ag%gebﬁay ‘i—éf% he na |\37LZ1 5' :
f I anki ng sequéﬂ@@w ofhem. rﬁﬂﬁlxeﬁﬁbnnweéems £B. epages oM 61534 he same species

and/or strain (QSB?'}"G hoshi @£l iy, dneteml QYQUShé| s&verdY Q{ﬁrﬂirge@ec' es ot her
t han t he hopst ecl es |%%ﬁ8%n of 5

flanking s qu@ﬁfgg F%@ﬁ%nﬁ?éﬁ?ﬁﬁﬁl g%géﬁﬁge?C1é? f%@%ﬁ sour ce of
the 5 flanki egesbyuéned nmylmﬂﬁ@sawnuheceymheﬂum@m maradr

eukaryotic organim Ehtsaﬂyigg”éﬂgHéﬂéém%rmb@KSEEeQ£@I@hé”ﬁEHBﬁéHtsor any
pl ant, provide at the 51 flankin sequen e is function, in, and can

be activated Eﬁntﬁgeﬂog? {%ﬂq r 38 EmO?IQH?#?ﬂ lication

el enment is tyegonahty af peud dﬁsmmﬂkammgthc expressi on vectors purchased
comerciakhy and aids in the anplification of the vector in a host cel
Amplificatron of the vector to a certain copy nunber can, in sone cases
be 30 inportant for optTRaIDNAMALSER ¢ MATerFed i REY& or  of choi ce
does not cont apprapratdi efedLin caldter £kt expdaesimy de achem cal ly

synthest zed bassd fhemokhou seuanogecid LhedeLigaletd e the vect or.

35 The transcrlptlon term nt yprcally | oca %d 3' to the
end of the polfgpepipaal 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 cells to
express NAT may also contain a 5' flanking seguence
{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 iﬁserting the nucleic
acid encoding NAT, and a selectable marker elemeﬁt.

Each of these elements is discussed below.

35 Optionally, the vector may also contain a

"tag" sequence, i.e., an oligonucleotide sequence




1 April 2004 WO 01/ 25445 PCT/ US00/ 27029 - 7 coding sequence and serves to
termnate transcription of the nRNA Usually, the transcrlptigﬁ“204
termnation element in prokaryotic cells is a GCrich fragnen ol | owed
by a poly Wodupddsnce. Wiile the elenment is 5 easily cl onedTfusoniazd i brary
or even purchased commercially as part of a vector, it can also be
readily synthesized using known nethods for nucleic acid synthesis. 10 A
sel ect abl e. mar ker gene el ement encodes é.6ﬁTotein necessary for the
survival and growh of a host cell grown in a selective:culture nmedium.
Typi cal _selegHQQﬁeﬁaPkthﬁe%eso%ﬁ%od%“bﬂ@téPﬁsPPHXPePFb§etQﬂﬁ¥ﬂg

resi st anf:e t 0 sfuienicet tﬁat]?én@cbch'@i’( DADYHISs (EﬂbheééﬁﬁéﬁaHﬂ-é) acsm:c cillin,
tetracycline ar or prokaryotic ost ocin for yeast
host cells, afd ﬁ%%yn% ' o rﬁ%rfl%/ar?er%s?fl ceI(Fgczi'1 Ee% T ement
auxotrophic #@ﬁ@ﬁéﬂe§l@int¢ﬁﬂﬁnﬂﬁ T @@%C@upptybeﬁle$cal nutrients not

avai | abl e fsrormxﬁqmaﬂlezg ﬂeﬂbeloﬂlefae{ﬁl%dl%% S@h-aCkaRerSREKEY S for use in
cin resistance 9ene e |C|II|n

prokaryotic expre t he kana

resi stance geﬁg, jﬁhﬁ?ﬁe t@P?%c@%ﬁ T &8 SRFEESFEndLC + b|nd|ng
el ement, commuoidy ceal bedve?2sstdm éﬁﬁﬁn&ﬂﬁﬂqyg’ﬁorsequeﬁreati@m @ff okar yot es)
or the Kozak sqgue N%%qﬁfeeh&ekme@t&g hdst %%qqssab ciGhaille, tlhﬂat'atlon of

transl ati on of nR e elenent 1s [ 'ocated 37 t0_the pronoter
and 5' to the taFERy SYRFEEREREbY l?%éf%‘gﬁ‘?&e rPe the Berififdesi zed. 30 The
Shi ne- Dal gar npclsgenddei byveatbshdutedrs ,t \Horc akhypla, pel yipuideaedi. e.
havi ng a hi gh t e Shi ne- Dal garno sequences have been

i dentifi ed, eé@ﬁg%%%%%ﬁ?c%e%g%a e readily synthesized using nethods set
forth above and used in a prokaryotic vector. The 35 Kozak sequence

typi cally includes sequenees'i fr@gtiaie!seqleaier pagnBeatherndtesd itiating
codon.

A prefegféﬁiing sequence, or it may be homologous (i.e., from

15 the same species and/or strain as the host cell),
heterclogous (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 socurce of the 5' flanking seguence may

20 Dbe 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 commercially and aids in the amplification of
the vector in a host cell. Amplification of the wvector
to a certain copy number can, in some cases, be

30 important for optimal expression of NAT. If the wvector
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




1 April 2004 WD 01/25445 PCT/ US00/ 27029 - 8 Kozak sequence is one that is
associated with a high efficiency of initiation of translatigppabedhe AUG
start codon. 5 In those cases where it is desirable for NAT popreptide to-
be secr et agb fwemst he host cell, a signal sequence nmay becgaseod7ezedi r ect

t he pol ypeptide out of the host cell where it is synthesized. Typically,
the signal sequence is positioned in the coding region of 10 nucleic acid
sequence, or directly at the 5 end of -t Ae- coding regi on, Many signal
sequences have been identified, and any of themthat are functional in .the
sel ect ed host codihg negaienass echdhereeveSonsetaemihyt e t transsiminsdi cmequence nmay

be homol ogous o6r chetael 090,15 e ohuperbe ey ddditianal v, Lhe

signal sequence may Dbe chemcally synthesized ‘using erred to
above. After EREMGRELH MBI iCoRSLLGCL 82 aRTC a1 FHAIRAYE acid has
been i nsert edfohtowedichprooparlysitt ecaizehbe, veRhdle the €oimpef d¢ vect or may

be inserted i . ' I ost or_a | ficat.lo nd/ or pol ypepti de
expr essi on.g 2%5%%%%%%%%0& GE"ossdt 1%2#%5( néjf/ %g%ljﬁr%%gérﬂi/%%cg (such as E
coli) or eukafpoipecialich &k Ratfesdt ac¥prtoranit reretalsd e or a vertebrate

cell). The hostagell,sywhreidieled tudiegy RAGHM Ohe SI06@s Of hte mtsdic when
cultured under_.agppropriate conditions can synthesize NAT, which 30 can
subsequent |y 851§o$¥%€§%EF§Ton1the culture nmedium (if the host cel
secretes it into the medium or directly fromthe host cell producing it

(if it isjpot secreted). sd¥d@aA@ kaCkbPNgeMdTe POhMPERIAdRILAR be
purified using nmethods such asj¥3£% ul ar si eve 35_chromatography, affinity

chr omat ogr aphP*C5fg™ t HeC 55y F| SUEBAVND T B IPER BsEOF87029 - 9

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 (¢) 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 lcocated 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 seguences have been identified, edéh of
which can be readily synthesized using methods set
forth above and used in a prokaryotic vector. The
35 FKozak sequence typically includes sequences immediately

before and after the initiating cedon. A preferred




Sel ection of the host cell will depend in" [large part on whether the
manner in which the host cell is able to "fold" NAT into its,
secondary and tertiary structure (e.g., proper orientation of 5 di sul fide
bridges, fgear2spdCh that biologically active material i|$cpiRfa&e8 by the
cell. However, even where the host cell does not synthesize biologically
active material, it may be "fol ded" after synthesis using appropriate
chem cal conditions, such as ones that -af.e-10 known to those skilled in the
art. In either case, proper folding can be inferred fromthe fact that
lbl ol ogi cal Ly &fétza}tesaanh@:ﬁwl1%1?;&143%&ﬁolafsaaagdc1§uﬁaabiﬁ1 hogiigiel | isl or ( cc:;IO;
i nes may be cell.s,. .suc 1 e hanst y cells
or 3T3 cells. e%%écég %%tlon %t%ﬁﬁﬁﬁgblfa%ra ”Eﬁﬁéﬁnh%%tg%% %giand met hods
for transforn&tieyh, codemture, anplification, screening and product
production and purification are known in the art. 20 O her suitable
manmal i an cell lines arg the nonke - 1 and, -7.cell line and the
cV-1 cell Pine. Further 1 RxEMiaS? F?nlgo§§1§%?+55%iﬁﬂﬁﬂﬁaqﬁq mat e

cell lines angoilggentidel to|baemcrataldudroy thenkést neell ca Isilgnads. Nor ma
diploid cell s,seaﬁlahcétﬁéynée qfééd’% A2 LEOThEMpY TE G CHL Wit e PTI mar Y

ti ssue, as well rlnari [ants, are al so suit date cells
may be genotyﬁ#@aPPﬁtd%?} |¥%ﬁr?riqlﬁ? §§F§P€?bﬁeeenemyp%ﬁa¥ﬁ%v R ain a
dom nant |y actdiggaldekeghense gﬁl@osﬁmohaledotlhethsucbdiﬂl@ el i cel |

der ved 1 Him Saeas ol B2 R e SRy, TR ] S es,

Al so useful asofasg é@GanaréM%ﬁﬁm%ﬁqqﬂl SggUEBFRS. h?%ﬁ Rs@hpl e, the various
strains of E. iGehtifeed, a1y dHamerDidh@tr apd ﬂ@l@@ﬂanaar e veiHe known as
| April 2004 A 0% é5ﬁé§t ifBOO/ 7029 %Qr hosé cel l th%'fleld of
bi ot echnol ogy. &ri-6us < -stfarns of b s&gt dﬁ%ﬁﬁﬁb §pp ot her

signal sequence may be homologous or heterologous to

15 the polypeptide. Additionally, the signal sequence may
be chemically synthesized using methods referred to
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 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.




~Bacillus spp., Streptonyces spp., and the like, may also be enpl oyed.
Additionally, many strains of yeast 5 cells known to those skqp+ﬁ obd) the
art are also available as host cells for expression of the ypeptide of
the preseRyobimégati on. Al so, where desired, insect cell %di‘ﬁ)én@?mtﬂ' lized
as .host cells. See, for exanple, MIller et al., Genetic Engineering, 10
Vol une 8, pages 277-298 (1986). Insertion (also referred to as
“transformation” or "transfection") of the vector into the selected host
cel'l maybe acconplished using such 15 nethods as cal ci um phosphate,

el ectroporation, m crosgn@@ti@m off gy erddtorteqn tﬂhngEéﬁeﬁ@xiﬁan met hod.
The net hod sel 6L ed vm |n {Qa{ﬁepeta function_of htlré tv\épﬁ % %# cell to
be used. These m?tehga Sth sui't AbTé Sret'fods4r'e | F°RAo%Writo the
skilled artisars adeand éiel@étm'br:trtto fidrs eyedripylee secan@anpran® et al .

above. The hostergelhs cephatntag(dhe. v edTRY-iROtag¥bhused using standar d

medi a well _kno t.he, skill ed 25 rti The sual | contain
T BTl e s b2 St &5 el itk ol oda i e BeR v
Sui t abl e nedi andtmriadll ter pnngre@dby et I=ldr.e, Howeveexaapee, wherea Broth

(LB) and/or Te{Hé fHo%tB"c%‘l'ﬂ é&@% no§%§:?éﬂ&1’?éd'ﬂof1%1‘éahwré@@ﬁé‘karYOt I C
cells are RPM 1640, whi c be supplenented with

serum and/ or dﬁﬁ&rﬁ-aflactlﬁr g‘aﬁsb‘?eq{m'%?ﬁ 'by"‘ﬁtr% PELFAFSERY| |ine being
cul tured. A suipmhpeisedi vchemiosal i dmediticodd uresh asCoaee’ shaeditin

35 5er um 155 K%f%‘*é"’é‘s%;%?g%pgkfi%%?%%/ 445 TECH - RBb, 59630 11"
Typi cal |y, an RHAASS §Oldise 68RePe c fixest (hef §pcserBeki ve growt h of

t he transfor nesi Celdisalagy ﬁctivédld@ﬂeﬁﬁa]a PP rbthOntle nedia. The
conpound to be used will be dictated by the selectable 5 marker el enent
present on the plasmd with which the .

Suitable host cells or cell lines may be

15 mammalian cells, such as Chinese hamster ovary cells
{CHO} or 3T3 cells. The selection of suitable
mammalian host cells and methods for transformation,
culture, amplification, screening and produét
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 diploid 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, 3T3 lines

- derived from Swiss, Balb-c or NIH mice, BHK or HakK
hamster cell lines.

Also useful as host cells are bacterial

35 cells. TFor example, the various strains.of E. colil
(e.g., HB101l, DH5a, DH10, and MCLl06l) are well-known as




~host cell was transfornmed. For exanple, where the selectable marker

el ement is kananycin resistance, the conpound added to the C‘I"A{)Hrzﬁoimd' um
wi |l be kanamycin. 10 The anmount of NAT produced in the host ce can be
eval uat ed W9R§445t andar d net hods known in the art. SuchPGEUSHRIINC] ude,
wi thout limtation, Western blot analysis, SDS-polyacrylam de gel

el ectrophoresis, non-denaturing gel electrophoresis, HPLC separation, 15

i mrunopreci pitation, and/or activity a§s§t§’s‘such as DNA binding gel shift
assays. |If NAT is secreted fromthe host cells other than gram negative
bacteria, thehagtoredyswil| thekBigld af phuateghacilagyhe ¥erioes|ture nedi um
| f NAT is secrgirgdnkr o gL apupegal ¢ vepddcmionas lspr I bth@rsorre degree be

found in the r| lLasm not secreted resent in the.
Lot ool ham |95 iR hobl | N2 Bbcad SHLEL Cn Endl Likf0 RATSPOt D
di srupt ed rrecmailrﬁoc@IEI proloy e®IAT mh‘ngbnadlp’er mghysstralingarf areasi t her

rrechalm cal sdi S{%aﬂts' Qﬁoﬂfz t@sm@és@ éﬁmtef@?h GRe N%S{_t%éﬁ@ lapséelt egse thfh
periplasmc con i nto ol uti on. ol ypeptide is en
i sol ated fromat‘ﬁlgaz’(];fau??oﬁos’t F%?:i:]ﬁ cﬁzﬂﬁ SR ESHLSBI 8? E]He can thereafter be
acconpl i shed usilnpeptudei efythé peedmitguesrentiioNAT Adso, bekarsynt hesi zed so
that it contaids3dsad;auehe aSe1 IEXRAY Hid thQQ19%dOEQeﬁo§ga+élg§pt' de at

either its 35 carboxyl or am no ferm-nus, essent | purified

in a one-step $cdS% BYEPRLSH LI Rr &t @li- ontnﬁﬁF-Fl EE@B’AEEWQ}U 25445
PCT/ USO00/ 2D0029%clulie 8t hpaygh 2an7a298 ni1gsesal uitm where the colum matri x
-has a high affinity for the tag or for the polypeptide directly (i. a
nonocl onal anti body). For exanple, polyhistidine binds with great affl ni ty
and specificity to nicREPeTEhom hnlsd figfiqryesolt@nAsof nickel (such as the

Q agen ni ckel clanvIsymadnohe u_sedtfﬁsféwzuo&ﬂ"qabﬁoahe(ﬁe@tofoxmftxarml e,
Ausubel et al .y, edhLohsy fYLEC0L PRl PHY SRl ERELAL BLO S
15 methods as calcium phosphate, electxoporatlon,
microinjection, lipofection or the DEAE-dextran method.
The method selected will in part be a function of the
type of host cell toc be used. These 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
necessaxry for the growth and survival of the cells.
Suitable media for culturing E. coli cells are, for
example, Luria Broth (LB) and/or Terrific Broth (TB).
Suitable media for culturing eukarvotic cells are RPMI
30 1640, MEM, DMEM, all of which may be supplemented with
© gerum 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.




~above).. 10 Wwere, on the other hand, the polypeptide has no tag and no
anti bodi es are available, other well known procedures for pugﬁéh%&ﬂ on can
be used. Such procedures include, without limtation, ion exc :
chr omat ogregphiyasaqgol ecul ar si eve chronmat ography, rever SE@(ﬁﬂm@gng

chromat ography, HPLC, native gel electrophoresis in conmbination with gel
elution, and preparative isoelectric focusing ("Isoprine"

machi ne/ t echni que, Hoefer Scientific).-1dlsene cases, 20 two or nore of

t hese techni ques may be conbined to achieve increased purity. Especially
preferred for use in theyppeatlet iaon aﬁt:mABtarceoy-easheﬁebbﬁpom nost 25

advant ageousl y, e sof, LbSYeRsL O3 BBl Ancecgrye P ohi 2

pastoris), because of the greater I ci ency conpared to, for
i nstance, bace¥i & ééﬁﬁ@ 3§ cH %@Héewq tos&htea@eélﬁeco’ﬁh@nant met hods

of expression cfdiﬂbohhds tyeBatuséd aril Bnee W desed bodrha btblteehiStat es

(& agg ot B Jietketobisyht FROdls B e it Ot R hnEonoong L ocur e
of which are |1‘m§¢r g6 at was hé@@fplbyed-ef é‘r@h@eiamﬁgeb w&bere 2094 WO 01/ 25445
FCE)'/ U|500/ 270$%e-1e1=>%ab&|@t f«?kuer PéPé}héht?eisl %&@%ﬁ%lﬁfréﬁlgﬁsﬂacéo ?ﬁé(pr €ss

i brol ase wi siml i,cjen cul.es encodin IS

net al | opr ot ei FEE® U5 d2 §88ﬂ {é %? "g]‘ eiég‘ﬂl& E adgi PR CHypect of
the present 5 invention. Fibrolase is a known netall oprotei nase which has

been deschigbed | n the sghenkinbiSe a0 1B oaddeCial thei nage &anrlol ph et
al ., and European_Pat ent ?ggl i cation No 2 22, clited above.

Typi cal |y, the3% i 6Vasea b‘ésje‘%‘-f)r%t'sas‘@cf-r\ﬂ F’letE‘é?défk‘SE@I BNERe 5, 10 which
I s encoded by dite cBNAhmmeebode DicSH,| BriNBouE 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 Dbe found in the cell culture medium. If NAT is -
secreted from gram-negative bacteria, it will to some
degree be found in thé 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 solution 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




(or variants thereof encoding the sanme am no acid sequence). The
expression of fibrolase in such a systemwl| typically i nVOll?&Sru‘%oH\'A ,
nol ecul e of SEQ ID NGO 7, which encodes "prepro" sequence (nucleotides 15
1-783) in ¥A8VE¥H to the "mature" pol ypeptide (nucl eot iREFESPEA029392) .
Chem cal ly nodified versions of NAT in which the polypeptide is linked to
a polyner or other 20 nolecule to formaé@erivative in order to nodify.
properties are also included within the s€ope of the present invention.

For human therapeuti c purposes especially, it may be advantageous to .
derivatize NAT“% u%lha% AEERREY BYLERR YHiGER HshiCodMBnaasEiFoRaS ot her 25
chem cal noi etadsidip afffdanjalyfiept tde tag ety .fSuahe ghagpesligei eti es may be
sel ected from ri:ous I S. I r shoul d be.
vater  sol ubl erac thh %fﬁ%‘@?%%‘?%%@d%’%%ﬁ i}@?s@%s%ﬁ%hed i's

m sci bl e in arP@BiEdIsdéng PéRAEnYLth yareads s iaifny singl sgeeafiehvy ronnent .
fThe wat er Isaol umfaﬁnﬂdr?alrmrthu@}aﬁnblafﬁﬁﬂlﬁ@}li Qibmﬁﬁfnfdﬂﬁ@li@fk@mp(@e?ﬁi §%}ng Ofi

or .exanple, polyet ene cal,..copol yners o ene gl ycol /propyl ene
gl ycol , car box@lr%.tcﬁyaig)céé_’l Pt']"lc%s? | SOy %n%/arbcﬁ%/\}’lsﬁ% r%’Ircohol . pol yvi nyl

pyrol i done, 35Pwolfidatdogi.oX§kanelopotxanpls: .6-Ausudednet adthyl ene/ mal eic

anhydri de copobyi@ins,PehyadenR0aehdscdl AP IMAQML1 MO8 LA 28445
PCT/ US00/ 27029 .- ‘%‘?A} (ei ther honopol yners or random or non-random

copol yners (s%%o rther bel ow regardi ng fusion nolecules), and dextran or
pol y(n-viiyd pyrolidone)pol yethyl ene glycol, propylene glycol

horopol yners, pol ypr opyhgpee 0xhdehet SN a4 48 1o pRL ¥RBE
pol yoxyet hyl at ed pol yal s, Sol yst renena%]eate_'an olp v?ir'?g? g %olﬁl%sf

Pol yet hyl ene gicGi9 gt arteRAGHRS ke AKAd 1abdeanCales PRl fmnuf act uri ng

due to its st akndvrd pricvedmareer £foiOplhef podnirer damy Heeuabdanysash ecul ar

wei ght, procedures include, without limitation, ion exchange

15 chromatography, molecular sieve chromatography,
reversed phase chromatography, HPLC, native gel
electrophoresis in combination with gel elution, 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
‘production of NAT are yeast cells, and most
25 advantagecusly those of the yveast 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 (Cregg) and 4,837,148
{Cregg), the disclosures of which are incorporated

herein by reference.
35




and may be branched or unbranched. For pol yethylene glycol, the preferred
nol ecul ar wei ght is between about 2 kil odaltons (kDa) and abfﬁ@ﬁ%&ﬂ-kDa
(the term"about” 15 indicating that in preparations of polye [éhe

gl ycol, somwei/aswisecul es will weigh nore, sone |ess, thanpChasostreaded

nol ecul ar weight) for ease in handling and nmanufacturing. Qi her sizes may
be used, depending on the desired therageutic profile (e.g., the duration
of 20 sustained rel ease desired, the effédts, if any on biol ogical
activity, the ease in handling, the degree or |ack of antigenicity and .
ot her known effects of Nbeabliol Ritdiyileegeldsycan ahsa baecrsgretid-c protein).

25 The number HfhrRaky FEhrdDAEE WhES %;Q.nﬁtlta%CBQ@icﬂEMc%‘afﬂomm one skilled
in the art will _be gbl e to _.ascertain theileffect ,on _functjon. may nono.

One
derivatize, oM°H&TUSEEVERROIHIY &S metalioprgbpinage. WS YSh nation of
derivati zati ometiwothcohet stwmeeran 3Qidiitifardntspheti el timoimtessmit(e. g.
pol ymers, guch @snedbhf ereibryRI QS of PRl HehBYLEeDSpBbYEAlade The

proportion of palyner nol ecules tqQ NAT polypeptide, pnolecules will vary, as
will their coffesty BeFoRee? eifetheshdly FeneLterEitin A& he opti num
ratio 35 (i n tldnegaahret f see eRydaipll eactzilon andt Batopd@t ePatseritd  excess

unr eact ed pol . . |y, ] LL 2 . / 45

PCT/ US00/ 2702é%%}§g%3§%e1§% n@%y%%dt %rq'stes%uéﬁggé't he eés/%arlgé ﬁ%‘r ee of
deri vati zat i ofipgogasenppobe gpxpregsed widd, be pReSEQRpIRAM ar5S mei ght of the
pol yner sebpect@dchwhigt BREcHEE P NETRIDNAS mdlarchedoor sembrmnghed and the
reaction 5 con{ii tions. The.chem f:al noj.et | %%eshoul d be att a,cC{'ued to NAT

. . or var anF thereofl .enc 1%$ sanpe, amine ac .
with consideration of erfects on functional —or~ antigeni c domai ns of the

pol ypepti de. Hesuenges -a Toe nempeessiforatafadhbral aget Hodsueval | abl e to those

skilled in thgden woee, t{9lcLXBMBolRR @ 48A A8febe0aindf Ntk REG to
G CSF), and | k et %I.. Exge i meptal .
O: 7, which encodes "prepro' sequence (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
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
solﬁble s0 that the NAT polypeptide to which it is
attached is miscible in an aqueous environment, such as

30 a physiological environment. The water soluble polymer
may be selected from the group consisting of, for
example, polyethylene glyvcol, copolymers of ethylene
glycol/propylene glycol, carboxymethylcellulose,
dextran, polyvinyl alcohol, polyvinyl pyrolidone,

35 poly-1,3-dioxclane, poly—1,3,6—trioxane,‘

ethylene/maleic anhydride copolymer, polyaminoacids




Hemat ol ogy, Vol ume 20, pages 1028-1035 (1992) (reporting the pegyl ation of
GWL CSF using tresyl 15 chloride). By way of illustration, pol ¥S‘Bmﬂ) &he . _
glycol my be coval ently bound through am no acid residues via a reactive -
group, suvimm@as#4s free am no or carboxyl group. Reacti vVEBCTUSW[22028r e t hose
to which an activated polyethylene glycol nolecule (or other chem cal

noi ety) 20 may be bound. The ami no acid residues having a free am no group
may include |ysine residues and the N t¥minal anmino acid residue. Those
having a free carboxyl group may include aspartic acid residues, glutamc
aci d resi dues {eandet Heor@radymens cxniraodani or 250n S camlwém groups

may al so be uggde a&&héﬁ%arowr@@%alﬁgr f@éi@ﬁf}h@geéﬂ%sqol weldhyl ene gl ycol
nol ecul e(s) (Qr other che \F/% fg forh manufgact lé:ll ng
purposes is afPARERFRMT R° n(naFﬁlFi‘H gPguptt gﬂ% % RN fus or to
a | ysine groupropPléné aghnerit hatmopedivoees, | ppbypeery ¥are recept or bi ndi ng
shoul d be éivobggﬁfe/ét}g}ﬁf&;g qﬁllaenq: | o'l§"m esi rﬁgly@?etrfﬁéﬁ shecifically

desire N-termna em ca erivatives. Using _polyethylene 35
gl ycol as an PPiLy8 ?atPWSW@WI%FSCPnﬁrB%%“%|5e7tiP}tﬂ‘l ol yet hyl ene
gl ycol nol eculpgsyébyyi®he il iioll pApipilbnaQ84niEe 1h2p 446-PCTI USOO/ 27029 - 16

wei ght , branChld?fD ta%%)in QRO E_l%gdgg £ 0{%’@%‘%&@1@3& ol nol ecul es

to pol ypeptldgl e reac n mx ure e typée of pegylation
reacti on to bwagerforned, and the nethod of obtaining 5 the sel ected
N-term nakhy pegyl ated NAT. The nethod of obtaining the NNtermnally

pegyl at ed preparation ( arat | t Qi s_noj ef f
nonopegyl ated noi eti esJﬂil? BR Jngnssar %% % 2 m(ﬁrl llljf’:%ﬂ"genl ‘t he
N-termnal |y pegdyhayedenprandhed fqmmn@rp@sbﬁét i oﬁOGqunf@éW%d NAT

e vo” TSNS, bbbt ghamosluamdbl et o emede aasam | shec

d?/fferent typ@ské OBRi HER§ Qﬂ?‘??o %’rdgt?%’é’“(g’l y&gngﬂ ?Jél?,] ldpout
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 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, 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 polyethylene 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




the N-term nal) available for derivatization. See PCT 15 application WO

96/ 11953, publ.ished April 25, 1996. Under the appropriate rquh.jil%m
conditions, substantially selective derivatization of NAT at

N-t er m nus¥OWH¥2844% car bonyl group containing polyner is ZXEHRUSOEIT29F0r
exanpl e, one may selectively 20 NNterm nally pegyl ate NAT by perform ng the
reaction at a pH which allows one to take advantage of the pKa

di fferences between the 8-am no group of Ithe | ysine residues and that of
the a-am no group of the N-termnal residue of the polypeptide. By such 25
sel ective deri9eteHsshPYafegEprBntueh a5 g1 Masireda degsegpeptide is

control | ed: thgefionjtigatiion Wet§.{ hdonPolgier drakes e@lcaq‘e predom nantly at
the NFterm nu l. ptld and 05| nlf i ficatjon of
s DRUREPHE OB NSl ALY, TR LEoL LS

ot her reactive groups, suc occurs.
Usi ng reductlvﬁp%¥W§VIaﬁ1@ﬁanﬁhéd 95| ypleranhede agid tthe r?petdescrlbed
above, and shosdhidiasg.a single reactive al dehyde for coupling to the

pol ypepti de. Pol yet hyl ene gl ycol propional dehyde, containing a single
reacti ve al dehyde, may be used. 35 1 April 2004 WO 01/25445 PCT/ US00/ 27029
- 17 NAT or chem cal | y Timedicherpdcdérinobetiiess shouldabeonttanchedi td t he

nvention may sher arnlcabedabon ion ok Vo AEDI (RLLADaRdo oSt

preferably via intra- onbhus ., via local]ze Ivery directly to
the 5 site of T‘h%l%rﬁtc dﬁmf“ﬁ@sb BoElh‘%e%%JéfPeﬁﬁ;léie, adhgye gxehater).

Systemi ¢ dél i vieungbdrs aformebkyment peeieds edraidisdleo tbhehbikekkhoned t hat
innate a2 macrgglghuldn I8t hgoge %‘ﬁ% é:l rﬁjl@td‘logn 38Ry 88{18 ex vmth NAT to
pr event |nteract|on Wi th fib ri’no thus i cl ot

| ysis. ‘HoweverFE ﬁé?@‘r?é"y)beaPﬁsM%%%]ésewﬁére El’@re@’éﬁlea'ﬁ@@mts of NAT can be
used which exceethtidi®gyGi vellmei 2o, | sagds 1af2g2 opacriagbabul i n, thus

o e o SIS BTy, 06 T LB 05" ELakyy encomassed

15 chloride). By way of illustration, polyvethylene 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 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 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




15 conpositions conprising effective anpbunts of NAT together with .

phar maceutical ly acceptable diluents, preservatives, sol ubilj | ASh S00a

enul sifiers, adjuvants and/or carriers. By "effective am)unt é Peant
anmount su{,,fd %ﬂ to produce a neasurabl e biological effg §-}m5&97@9.e., a

t hronmbol ytically 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 conpositieniéei ng used as the delivery vehicle
wil.l normally be presterilized for wuse, such as by filtration through

sterile filtrabighe, mdicHies, 38cOne &Ké|ﬂ)ﬂ@b¢3ﬂ:j_td‘i-§ g@t will be able to
ascertain effec&?&)&gﬁa &Y%lef“PeSF‘ﬁrat gfd ‘?Pqu‘frVIOQ%gﬁge ng| red

t her apeutic eP? I'Ve (1§ &%wi I 1 :
depend on t heinptine i xeachicdi sdrtareor th@nbhf}pt?-ocnf g abdeemt ed, as well 35

ats t ge ggel angegléflf&?-ltcg% tﬂ%r@%ﬂn@e@ I 868 PEES tme Kl Q?f‘ oli&aq_?ltlg%rzn Zzg by
St andar cllnlca ce res
bCr oy Fooshe shl SN ermiBata, biavinted MAT: | i MALH

he dose-
response cur vebba:.mmag [oar::1 muuaﬂlgoppgglatem gire:siratmmml(ur.e, .as in

bi oassay syst _I%hgﬁg %Oq%%gulfroﬁnggﬁér ét%git LB in vivo prior to
considering

testing in 5 u e skil ractitioner the therapeutic
cont ext , typemﬁ?-eEH%%rJd%rnelﬁﬁférartYr)ea‘F?zfeH? Ya?i‘é{fbﬁ’ff'é’rtle?ﬁbqucz%‘lee factors,
wi |l be abl e fotasgtidEHin pgydpeeddaatagind t hodth anshialeffient ofTypically, a

practitio gt gch}{lgg@aw}ﬁ O]_tef\l_,c?1 NAT ngyg?i;{é,grh %leﬂag. %ﬁg%%?ood clot).

reached t eves eS|re ef f
The conposi t i Badirhjcapomdifithibs acegrasdighsd gy e 1% as two or nore

doses (Wwhich gRYyDatIGY mcm@a;t;aloat%halﬁag@em&ntré&ctﬁmcypaﬁtlde) over
time, or on a C?Eéké%%“%%ééﬁ“é% prlmary amino groups (lysine wversus

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 pegylate NAT by performing the reaction at
a pH which allows one to take advantage of the pKs
differences between thé 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 selective derivatization, attachment of a polymer to a
polypeptide is controlled: the conjugation with the
polymer 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 proﬁionaldehyde,
containing a single reactive aldehyde, may be used.

35




NAT may al so be used to generate antibodies in accordance with standard
net hods. The anti bodies my be pol yclonal, nonoclonal, reconpinagbo4
chinmeric, single-chain and/or bispecific, etc. To inprove theAE

| i kel i hood¥@P1F#Fduci ng an i nmune response, the amino adCAELYOce of NAT
can be analyzed to identify portions of the nolecule that may be
associated with increased imrunogenici_té7 For exanple, the am no acid
sequence may be subjected to conmputer analysis to 25 identify surface

epi topes, such as in acggordance with the nethod of Hope. and Wods,
Proceedi ngs of the hbtpéﬂa?rﬁﬁéﬁﬁﬁﬁp¥ﬂy1@94&%&?6U§ﬂ?1V8Fhﬁ%S78?‘pages 3824-
3828 (1981). IHrodadiaogs pibbedue esnkerovirori matyh®eaformahabed fisedif or the
producti on of M&’%‘dﬂﬁﬁgsg%w&@! SShdidHE gr%c‘f%g—%{g 9@& PRES, Of NAT.  For

t he production of _antibody, various host_aninmals can be 1 muni zed by

i nj ection wit RIS pept 1 dELa | IRFa1IZRT BIRLiveEY3FirpatiBdte o-habbi ts,
mce, ratsp etgitevafi ete allpuvimtihd Wwdd RQ41,W0.81/ 25445y PCT/ US00/ 27029

- 19 my be hncr gt ogical r onse, -_dependi nhg on the
host speci s, SER N oCLEPEERE, MIRAGLPHL BorkETRONS: o ESREIAY 0T Lt
al umi num hydrd8 & CBPuAykelihreed cchah iymadigh s2amassogliehubsn 5in

| ysol eci thin, yHdirRmicapokyotslaPiby a0 omeR! Wdes, NABI o eFkbdANS,
keyhol e |i npet, ang&*aninsi dj itropheq?I .andegptﬁgtiall useful human
adj uvants sucH &AM B BRI hEtt e Qleritramy9€dy y HBBECHBPREF HY par vum 10
For the piAéparcgtdtodysfiisnonBevevet. dritédsodicos bediinetandes owlaede NAT, any

techni que whi chy YV iadREnt 8l or tHRr EIU R OTHABK BRdY-gDLgcUl es by
continuous cell, li,nes in.cul d, le, the 15

ure be us Qr ex ¢
ybr i dona. t GQHTTISRPgT ASVE Y ek aToAr 5 LKBHIP ahRUE MRS ERE whi ch i s
described in NatabesicVekniei2tbatigagesl 4B5-i4@7y(191b6)geasrak) | as the
trioma techni Wgompassed within the invention are pharmaceutical

15 compositions comprising effective amounts of NAT
together with pharmaceutically acceptable diluents,
presexrvatives, solubilizers, emulsifiers, adjuvants
and/or carriers. By ‘“effective amount” is meant amount
sufficient to produce a measurable bioclogical 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




the human B-cell hybridoma technique described by Kozbor et al. in.

I mmunol ogy Today, Vol une 4, page 72 20 (1983), and the EBV- hypéli (ilg‘ﬁﬁ

techni que to produce nonoclonal antibodi es descri bed by Col e in
"Monocl on®o @resddbodi es and Cancer Therapy", Alan R Li SBCTAB®/27028ages
77-96 (1985), are all useful for preparation of nonoclonal antibodies in
accordance wwth 25 this invention. The antibodies of this invention can be
used therapeutically, such as to bind-té8and thereby neutralize or

i nhi bit excess amobunts of NAT in vivo 30 after adm nistration. The _
anti bodi es camdsgibler be witkdod clesfiradiestioc dpteposes, teickesss- i n | abel ed

form to det egesb'&%sﬁr éﬁﬁﬂéeoﬁft}%AEHd}n%c@%@chh.Umepéb:?@i& safg e or
ot her extract,,in accordance wth known di agnosti.c thods éJSJE Apri |
nbodi

2004 WO 01/ 254UFISEP) LBBOHS AORASSA SYBESEF) pPont ?nsb%c‘ﬁ-‘l"? i ment s
The inventi on drsmaldr tbdel i sy sisematod vivd Ipeloﬁ:otbomeaglngaxrpl es. 5 Exanple
1 Derivatig Seaﬂsn§£1ﬂ$ Ab-LIdaliohe 0% ohos BLoRG edd brol ase [ to

express it |n|t|a y as prepro ase in eavage by the protease
kex-2 occurs dth ecﬂ@@ePGHEt F‘B‘Hte’fﬁ thepe F?rfeﬁrléorgﬁﬁ UREeTr e Eins to yiel d
bi ol ogi cal | y agid wehewat &ppaicﬂa'lmtﬂnﬂ:"oﬂs bwahaseg. ahbe Feomaddersc=desi gn, the

synt hesi s and S f r se secretion of
mat ure fibrol &B:re %ierntaog?ﬁg Fk?urbg 1%\3&{ g a%ggése Uea?lce at the
cl eaved junct |Ri-’r¢1qt§te°ne4'KRi'J 1)15‘7567 Kélﬁl DATs campeabhPdt &g t hat
cl eaves ?fl%oer a oM aad] %ﬁefjéabﬁédctladﬁ %r%@v@% the EBSiréaSﬁffékﬁi ne(K) -
ar gi ni ne : ture fibrol ase, _gex r.Qm avi ng. t he above
nent i oned sequence’ réygéfea%tﬁg?afﬁ Tld" e d8¥b68: Eidh TR)

be administered as a single dose, or as two or more
doses {(which may or may not contain the same amount of

polypeptide) 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 Woods, 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, including but not

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




expected N-terninal glutamine (Q residue had in fact 25 undergone

deam dation and cyclization to generate pyroglutam c acid (E)I. '%Og
chem cal nodification was deened undesirable, since peptides \ﬁf"ﬁ' th

N-t er m nalwoeyzsh4szed gl ut am ne (pyroglutam c acid) resi dEETEEN27029 react
in the Edman degradation procedure for am no acid 30 sequenci ng.
Accordingly, both of the glutamne (Q residues at the NNtermnus in the
sequence for mature fibrolase were del “etldd” resul ti ng in an N--term nal
argi nine (R residue. Since kex-2 cleaves after two adjacent basic am no
aci ds as ment ihede vsefaso3bNaRERSS Pt diiyac logd cadqyeRpenge, - KRRF. . . )

woul df 1 Allk)rl | d"e.‘i%ud\ﬂ@g%h%ﬂé%&éﬂ'/M@O&%clua.lngpba&eﬁbtan ambi QUOUS
site for kex-

ava Accordin t.he ter nal inine (R residue.
(shown underlzjljﬁré1L Sh vef m%ngr%mfg‘c%%% t%e 8 SEFFNES( g;gmi“é"éﬁ“due to result
in the sequendwdroxikRSkalun) . Therbach@dd v ssbsitapcagssbabedson the need
to introduge scﬁr@cri%aﬁl dpmf@ﬁlé q%iyctlag epdi9hnd opkGayage i uben it

occurs on the G-.term.nal si sis-site. Rholamet al.

s orean Jour el GRS oRE Berhol So1 ey HimasyEbSnsn 214 ( 1998) ' 10 As a
result, the DMirsigpnephesolorangrepraitinldlassafal imdahi edjbyasts e- directed
mut agenesi s atgidie N geme' CHOALO0eIGELOM, ols PRk YBpabkBLoLASE 1O

substitute the codons 15 co using a standard
PCR protocol, RHUI&™-resulting in preproNAT haV| ng the am no aci d sequence
of SEQ ID1MO 3. The oligonucleotides used to prine the PCR reactions are

listed below, and their ggnghgggre :t:Qt tg}g J’a ?ﬁ:cﬁ%ﬂgﬁnﬁgtkﬁo%é@ shown.

Initially, two 20 PCRreactlons e carrie and 4 as
one primer paifizafg-esl itqyard Jaiﬁ'a 2By e vhdeh PEQW eﬁoiw\mth DNA
of the parent gangmsudteohespl aheibodPandNAule@duit soatihliess 4wl

reactions (601 and, 815 .. AYGrEOhLYCRe RedENIHY: WRLELRY! ' L1gd by agarose gel

15  Thybridoma 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 technique described by
Kozbor et al. in Immunology Today, Volume 4, page 72

20 {1983), and the ERV-hybridoma technique to produce
monoclonal antibodies described by Cole et al. in
"Monoclonal Antibodies and Cancer Therapy", Alan R.
Liss, Inc., pages 77-96 (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 purpcoses, 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




25 el ectrophoresis and conbined to serve as a tenplate in a second.round
of PCR using oligos 1 and 2 as the primer pair. This final PCR poeduct
(1372 nucleotides in length) was cleaved with restriction endohucl eases
Xhol and Neod125ddse di gest was deproteinized with 30 phendchaddoss@ior m and
DNA precipitated. A portion of the recovered DNA was |igated into the
plasm d pPICZa (lnvitrogen, Carlsbad, CA, Catalog No. V195-20), which had
been simlarly cleaved with restriction @Adonucl eases Xhol and Notl,
enzymatically 35 dephosphoryl ated, and deproteinized with. 1 April 2004 WO
01/ 25445 PCTI USOQ 27029Desepipphemalf chiegridgfior FmbAHEmenbsequent” st eps were
carried out according to the lTnvitrogen Pichia Expression Kit nanual
(I'nvitrogen Corp., Catalog No. K1710-01). The ligation reaction products .
were transformed into ETRE RY$HMEPR st thghdes: fohugraated etk cthg or
survival on Zeddiowiagneaambhgssolid nedia. The plasmd was isolated and
the profibgol ase region was confirnmed by DNA sequencing. The plasm d was

| i neari zed by cleaving wth restriction endonucl ease Pnel and then
transformed 10 into Pichia pastoris B3S@migi d4. The GS115 strain is

normal ly his, so the his genotype was restored by transformation with a

DNA source carrying the wl .Ver si f.the his4 gene. Alternatively,
a his' strain can be obtai %e AVErion 8 il trogen Corp. (X-33 15
cell line, Catalog No.,C180-00). Integrants were selected as

zeoci n-regpstant col oni gf. e£p8EH UAd QracltON@FoWBEE ERFHEESsLNis to

met hanol - cont ai_ni. ng _nedi a, . and.. the broth ssayed for NAT production on
4- 20% PAGE, fﬁpﬁﬁgéofiga%’gf'glﬂjeﬁ rﬁ%d’.r%oggi@ga“?ﬁel’al ¥RbFRicl eot i des used
for site-directiegvaRERbruthgemestensmrkexad® bokhoesat Ghgojunction
5"TACTATTGCCQ@C@ﬂgeagggbgb“(éﬁﬁgJﬁ%ﬁﬁ?e"BkeQions to yield

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(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 (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




Adigo 2 5 --GCAAATGCCATTCTGACATCC-3' (SEQID NGO 9) digo 3 (SEQ | D NC
10) 5' - TCCAATTAAACTTGACTAAGAGATCTTTCCCACAAAGATACGTAC- 3 Cllgo ﬁ?@% | D NO
11) 5'- GTACGTATCTTTGIGGGAAAGATCTCTTAGICAAGTTTAATTGG 3" The

t hese ol i y@wmekasti des is shown belowin relation to thmmheozst randed
DNA 35 sequence (SEQ ID NO 12 coding or sense strand, SEQ ID 1 April 2004
WO 01125445 PCT/ US00/ 27029 - 23 NO 13 conplenentary or antisense strand)
and corresponding am no acid sequence (8%BQ-ID NO 14) of fibrolase
(including the prepro region) being nodified to create NAT. The N-term nal
and C-t er m nalprasggprdnas agbimuous esttdridasexarse dhediveaeed by underlining

of term nal ai@é&cﬁggqyseqaenﬁ%em il - (RTh%es&hﬁsrmmlmregl on

(QQRF) is the on ei n dlf to For oligos 3
and 4, bel ow, "H%s‘ﬁe‘&‘ §’v§ W?‘ sETY %"H'é%btae SteFférnI‘eo lion of the 10
om tted codonsresighdd ny fresulésiduelbe Gequertdwe (.N-.K&SHE.nal .r efhen of

fibrolase. AT BeeMhLTIdEBEIFTH il AdeaGaT thi tolied TéPCT GCT

TAUUMAGGAA@WW@@AM%AWKA%G@@ A R F P S| F
TAVLFAAG&GOS lorAthe C-terminal side of the hydolysis site.

CAGT CAACACT AR ST VSN L VMO SRR T S TS ERUALERPT $01ume

GGTCAGTTGTGAT@‘%‘GTGER?FA@WT@@@GTWAAGGCCGACTTCGACAGTAGCCA PVNTTTE
DETAQiIgPAEAVI G25

TACT CAGATTTAGAAGGGGATTT%GAT(:I I TT] ICCAACA CAAAT 30 35
_________ % a reGCI% £he %CA

ATGAGTCTAAATCTIA [ y ?"'"A‘Jtc f@m@@ﬁ@ﬁTTA YSDLEGD
FDVAVLPRod rﬁsﬁd\la@l 'tﬁ@ ﬂa éeﬂﬂgﬁ E@gﬁg@% I@ET Eor3mature
ons for !

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 toc prime
the PCR reactions are listed below, and their homology
with the target sequence is also shown. Initially, two
20 PCR reactions were carried out using oligos 1 and 4 as
- one primer palr 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
nuclecotides 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 PCR product {1372 nucleotides
in length) was cleaved with restriction endonucleases
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 pPICZa
{Invitrogen, Carlsbad, CA, Catalog Nco. VI95-20),'which
had been similarly cleaved with resﬁriction
endonucleases XhoI and NotI, enzymatically

35 dephosphorylated, and deproteinized with




TTGCCCAATAACAAATATTTATGATGATAACGGT CGTAACGACGATTTCTTCTTCCCCAT N G L.L F I N
TTI ASI AAKEEGYV 1 April 2004 WO 01/ 25445 PCTI US@’%%&@%OM 24
Xhol TCTCTCGAGAAAAGAGAGGCTGAAGCTTCTTCTATTATCTTGGAATCTGGTAACGT

--------- WO OMIBUS - -+ - = === = m = e oo e e e oo oo oo o= 4o - - - - - PCTAISE27029
AGAGAGCTCTTTTCTCTCCGACTTCGAAGAAGATAATAGAACCTTAGACCATTECAATTG S L EK R E A
EASSI I LESGNVN

GATTACGAAGT TGT TTATCCAAGAAAGGT CACT CCAGTTC%?T AGGGGTGCTGITCAACCA 10

CTAATGCTTCAA@k\mmmmfmAGTGA@@T@mm GEFmed EV VY P

RKV TPV PoR Géedrdddd ¥ the Invitrogen Pichia Expression Kit

AAGTACGAAGATGCCAT TAC(gAATTCAAGGT TAACA CCAGT T %T TCﬁAC
_______ _ 4 Mmanual _I_rA‘_V1tro_gen Corp.,_Catalog No. -0 The

TT@TwTUAmAwﬁmmmmfimwwmmo KYEDAM
QY EFKY

TTGGL\AAAAAACAX%GT%’%V‘*%"‘t’-’é&xa&%mc%ﬁm&m%f 0% SYETALRY o

AACCTTTTT I |uuismmmmmeemﬁ@mmammmdzaﬁ EKNKG
LFSEDYS

GTACAGAAATT ABTACH R Bas BRABAT AL PRI A R ovms

_________ +- - -with_restricticon endonucleasge. Pmel _and _then transformed

ng\TgT CEJT ETﬁAE%EgAAI&ﬁ' AP SEACET CEACE BACAATGARCEEACEAEId M R E T T T Y

CARAROGAT GET CRETEE N T T e e RSB Y RAAEE BRT B

_______ - - +---transfoymation with a DNA- sowrce-carrying -the wild RFpe

CTTTTaCTACGACT GAOET SN GG CATTECEAMCITIASHMG B iP A D S T
AT T OANGGT CRRR TR A e AR FF AN T B PR SURE SoRP - 4§33
--------- ¥5- - cell- lime, -Gatalog No-.- C180+00) . - -Integrants -were

TTCAACGTTCCACEH@G@JWMBG@&%A%MA%%@GA@%% KLQGEMY

LI EPLELSDSEAHILApril 2004, WO 01/ 25445 PCTI USOO 27029
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:
Oligo 1 5’ -TACTATTGCCAGCATTGCTGC-3" {SEQ ID NO: 8)
25
Oligo 2 5/ -GCAAATGGCATTCTGACATCC-3 {SEQ ID NO: 9)
Olige 3 {SEQ ID NO: 10)
5/ ~TCCAATTAAACTTGACTAAGAGATCTTTCCCACAAAGATACGTAC-3

30
- Oligo 4 (SEQ ID NO: 11)
5/ -GTACGTATCTTTGTGGGAAAGATCTCTTAGTCAAGTTTAATTGG-3"

The location of these oligonucleoctides is

shown below in relation to the double-stranded DNA
35 sequence (SEQ ID NO: 12 coding or sense strand, SEQ ID




- 25 GCTGTCTACAAGTACGAAAACGTCGAAAAGGAAGATGAAGCCCCAAAGATGTGTGGTGTT
""""" Fo-----m-mde oo Ae----o--e et ril 2004 :
CGACAGATGTTCATGCTTTTGCAGCTTTTCCTTCTACT TCGGGGT TTCTACACACCACAA A Y KYEN
VEKEDwWwh@AZRMEK MC GV Adigo 3 5 - TCCAATTAAACTTGACTAAECT/US00/27029
ACCCAAAACT GGGAATCATATGAACCAAT CAAGAAGECCT TCCAATTAAACT TGACTAAG 10

TGGGTTTTGACCCTTAGTATACTTGGTTAGTTCT |CCGG&&GGTTAATTTGAACTGATTC digo 4
3' “GGGITAATTTGAACTGATTC 15 TQNWE SYEP | KKAF QL NL T K
AGA- - - - - - TCTNTCOCAGMEGATRGCAAC- B antisense strand) and

AGACAACAAAGATJ&Q%&%%&?&E@%IW@J@I&@J %@W&Z@ of

Td@T@TTUﬂ%@%&&M%@C@mWe@%@@m@éeed
TCT------ AGAAXGCETTEIEET GRATCCARE B-t&10ia R dnd QtRrfivMa keYibny¥ A D HR H

AACACTAMTACASCGETGACT GHGACAMAATCEDT AN CRTEACAMIGETCARC 25

TT@@TTTATNW@W?T@A@AWW%@TT@N TKYNGD
S DKI RQ WMdtrifidalVidg3dn (QQRF) is the one being modified (to

TGGTMTT&TTTM@PW@FA%@A@T@WA@@M@@WM@QSWﬂ NEI Y

RPL NI1®Q Fodittdd @dddns encoding for residues QQ in the

T A A R e P L B TRIRI SR A CTETATECTTE,

ACCAGGT TGGT TCTAAACTAGT GGCAAT GAAGACATAGGGT GCTGTGAGACCGTAGGAAG 40 WS N Q D L
| TVTSVSHDTLASF1April 2004 WO 01/ 25445 PCT/ US00/ 27029 - 26 -

10 GGTAACT WMM@E@@EQMM G
S I e Y e SN P S e Frrmtzomgas szt qzs s s n o

nyg@qu%@%&%&@@%ﬂ%ﬁﬁgwﬁﬂﬂﬁgﬁ%@GNWRETD

M R F P § I F T AV L F A A 5§ 8 A L A A
CCAGTCAACACTACAACAGAAGATGARACGGCACAAATTCCGGCTGAAGCTETCATCGEGT
20 e o ——— mm T et atal N o —— e +
GGTCAGTTGTGATGTTGTCTTCTACTTTGCCGTGTTTAAGGCCGACTTCGACAGTAGC CA
P v N T T TEUDETTAOQQ I P A EAV I G
25 TACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCCATTTTCCAACAGCACAAAT
————————— e i T ST P ——

ATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGGTAARAGCGTTGTCEGTGTTTA

Y S p L E 6D F DV AV L P F S N S TN

30
Oligo 1 5 -TACTATTGCCAGCATTGCTGC-3"
AACGGGTTATTGTTTATAAATACTACTATTGCCAGCATTGCTGCTARAAGAAGRAGGGGTA
————————— T T T S S Y
TTGCCCAATAACAAATATTTATGATGATARCGGTCGTAACGACGATTTCTTCTTCCCCAT
35

N 6 L L F I N TTT™TIAS I A A KETETG V




 ACCGCTATCGACTTCGACGGT GATACTGGT TGGT CTGGCTTACGT TGGT GGCATGT GTCAA .
e me o a- - e o e L

T OOOGAT AGCT CAAGET GOCACT AT GACAACCAGACCGAAT GOACCACCGTACACAGT T FARTZ0% = &

DTV G Lyygipds GMC Q PCT/gS00127029
CTGAAACATTCTACTGGTGT TATCCAGGACCACTCCGCTATTAACCTGCTGGTTCCTCT G

--------- 1

GACTTTGTAAGATGACCACAATAGGT CCTGGT GAGECCARAAFTGGACCACCAACGAGAC L KH S T G V
| QDHSAI NLLVAL
ACCATCISCACACG%@T GGGT CATAACCT GGGT ATGAACCACGATGGCAACCAGT GICAC 20

TGGTAM@&H@&%A@B&IJ@@@%@JMJW{%@A%&J MAHEL G
HNLGMNHDGNOQC :

TG(:GGTG(;A@A CTCCIGIGI AT‘I’G( _ _ C :T ____ ATCCTGICCGAT CARCCATCCAAACTGI TC
____________ AGAGAGCTCRITTTCTCTCCCACT TCGAAGARGATAATAGAACCTTAGACCATTGCAATTE

ACGCCACGT TTGAGGACACAATACCGACGATACGACAGGCTAGT TGGTAGGTTTGACAAG 30 CGA NS C
VMAAML SDIQ®P B RIEFA E A § § I I L E § G N V N

TCCGACTGCTCTAAGAAAGACTACCAGACCT TCCTGACCGT TAACAACCCGCAGI GTATC

--------- +- - - GATTACGAEET PG TTTATCCAEGRAAGG TCACTECAGTTCC TAGGHE TGO TETTCAACCH
AGCCTGACCARATI CLTIT. CTGATCGT CTEEAAGLACT GECAAT TGI TCERCGICACATAG,35 S D C S K K
DYQTFL

amwmﬁ%%%&ﬁ%éxwm%&i%m@&%o

GAUTGTTTGGCA?T@G@G@O@GTEGRAA%A*CWGTTﬁTGA@T&GA@T@TTtTm LNKP* AA
ASFLEQKLI! SEED1 April 2004 WO 01/ 25445 PCT/ USOQ/ 27029 - 27 5
CTGAAT AGOECCGRCTACZATOAT GNTCATZAT A TT SACT T CHACEETPAGATATEABC

------ -+- - .;_-._n_‘..-..-_.-...ﬂ.--..-..n.-.-.-—---(.-_-f—-—-.-.-hq.;-ﬁ-.k--m_q.;;m_-.;_-lh-_-q.--;_-_sa;_-.ly.

@UTATW%AMWM&@%E@M@GL NSAVDH
HHHHH* VC5LRHD

TGTTCCT CAGT T GAGT TECACT T AGGAANGACCEGTCT GG TAGAT TGTART

----------------------------------------------------- 10
ACAAGGAGT?C%AGT TCAACCCGT GAATGCTCT TCTGGCCAGAACGATCTAAGATTAGTTC C S SV Q V G
HL RE D R STISGARAARPAGARRGHITTGTTCTCTGAAGATTACTCTGARACTCATTACTCCCCAGAT

--------- e e o e e e o
AACCTTETTTTGTITCCARAACAAGAGACTTCTAATGAGACTTTGAGTAATGAGGGGTCTA

25 L E K N K L P S EDY S ETUH Y S P D

GGTAGAGAAATTACTACTTACCCATTGGGTGAAGATCACTGTTACTACCATGGTAGAATC

--------- o o o e e s

CCATCTCTTTAATGATGAATGGGTARCCCACTTCTAGTGACAATGATGGTACCATCTTAG
30

G R E I T TY P L G EDHCYYHGTRT

GAAAACGATGCTGACTCCACTGCTTCTATCTCTGCTTGTAACGGTTTGAAGGGTCATTTC
~~~~~~~~~ T s T e B
35 CTTTTGCTACGACTCAGGTGACGAAGATAGAGACCGAACATTGCCAAACTTCCCAGTAARG

"E N DADSTA AGSTISAC CTENTG GTLTEKTGTEHF
AAGTTGCAAGGTGAAATGTACTTGATTGAACCATTGGAATTGTCCGACTCTGARGCCCAT

40 —--ee—- o b I o — e +
TTCAACGTTCCACTTTACATGAACTAACTTGGTAACCTTAACAGGCTGAGACTTCGGGTA

XL ¢ G E M Y L T EPL EL S D S E A H




20 AGGATGT CAGAATCCCATTTGCCT GAGAGATGCAGGCTTCATTTTTGATACTTTTTTATT

""""" s s A A -+ 1 11 1
TCCTACAGTCTTACGGTAAACGGACT CTCTACGT CCGAAGTAAAAACTATGAAAAAATAA
CCTACAGTCWRMASHAAACG 5 Aigo 2 R.MS ECHL P E R C RCOIUS0R2702%y F F |
Exam | e 2 Expression of NAT in Pichia Dastoris 25 Wen attenpts were nade
to express the DNA for NAT in E. cola, ry poor refolding and a
requirement for dilute conditions reducetthe purification efficiency.
These and other 30 considerations led to the usage of Pichia pastori S, a
yeast species, as the host cell. A culture of selected clones’of Pichia
pastoris whi cACTRIATASBARTACFAEFEIGCALPACGRAGATRIAGSFEFARAGATERRISCEERED | D NO. 4)
was i nocul at ed-imto—+500 —nt-of ~t-he-fottowng+nocutatti-omr-growt h nedi um 35
1 April 2004 VEDBEATEAATCETTICECTIUSCOTRMBeSrcec@B TrciRencAdchera of bat ch
nmedi um Yeast extract30.0g Potassium phosphate dibasicl7.2 g ducose20.0 g
Bi oti n0. 004 gaWaiestq Iyl et of Phesphoki ¢ agi d, S5% qq agdj ystypH to 6.00 The
transfected P. pastoris cells were incubated at 30C in a shaker for about

30 to 32 hours. About 1% (w v) of the esultinng ¢ s used to
inoculate a 10-liter fernentor. The fgirr' %or gfv}ﬁﬁg%mm%f‘%%p‘ﬁ zed basal

salts and gl uéﬁw BWTCﬁT@T%FWCﬁWW‘FQTEF%AAEE’PMFF'F%CTW PTM4 salts

(PTMA is B0 mmmmmm oo oo e e o e e oo
TGEGTTTTGACCCTTAGTATACTTGGTTAGTTCTTCCGEAAGGT TAATTTGAACTGATTC

Cligo 4 3 -GGTTAATTTGAACTGATTC

T Q N W E § ¥ E P I ¥ K & F Q L N L T X

15
AGA--—-—- TCTTTCCCACAAAGATACGTAC-3
AGACAACAAAGATTCCCACAAAGATACGTACAGCTGETTATCGTTGCTGACCACCETATG
————————— e Y
TCTGTTGTTTCTAAGGGTGTTTC TATGCATGTCGACCAATAGC AACCACTCGTGECATAC
20  TCT--wwm- AGAAAGGGTCTTTCTATGCATG-5

R Q0 0 R ¥ P Q R Y V Q L VvV I V A D H R M

AACACTAARTACAACGGTGACTCTGACAAAATCCGTCAATGEGTECACCAMATCGTCAAC
25 - fmmm tmm————— trmmm—————— T tm——————— +
TTGTGATTTATGTTGCCACTGAGACTGTT T TAGECAGTTACCCACGTGGTTTAGCAGTTSE

N T K Y N G P 58 D K I R Q WV HQ I V N

30 ACCATTAACGAAATCTACAGACCACTGAACATCCAATTCACTTTCEETTGCTTTGGAAATC
————————— e e e e e e e —— e}

TEETAATTGCTTTAGATGTCTGGTGACT TGTAGGTTARGTGAAACCAACCARACCTTTAG

T I N BE I ¥R PULDNTEIOQUPFTUL V G L E I
35

TGGTCCAACCAAGATTTGATCACCGTTACTTCTGTATCCCACGACACTCTGGCATCCTTC

————————— e et et e St LT

ACCAGGTTGGTTCTARACTAGTGGCAATGAAGACATAGGGTGCTGTGAGACCGTAGGARG

40 w s M ¢ D L I T V T § V 8 H D T L A § F




~trace netals solution containing cupric sulfate pentahydrate,. sodium

i odi de, manganese sul fate nonohydrate, sodi um nol ybdate di hypé@"l%@ Qoric
acid, cobaltous chloride hexahydrate, zinc chloride, ferrous u(?fate
hept ahydr 3@e91/28445i otin, sulfuric acid and purified wat ePLTHSR7Eded per
l'iter of batch medium after fernmentor sterilization. The fernentation
gromh tenperature was 30C. The fernentor pH was controlled wth amoni um
hydr oxi de and phosphoric acid at pH 6.0%® 25 Zinc fromthe zinc salts added
to -the nmedi um becones incorporated into NAT as part of the ,
met al | opr ot ei FHSACTESHFIRRPRCE: CCI%“&E%‘T‘CG%‘T'QC%A%FATQAE%‘FCGS?CFB"&F‘&CF?'GWEdi um 30. 35
Phosphori ¢ actd,=85%26.-7-m--€al-crum-sutfate0+93 ¢g-Potrtassi-um-—sul fatel8. 2 ¢
Magnesi um sul tGiTesAdEROIA T TRBCasFICARTACyTtmETATAT IR cgetTcARsAc] 2004 WO
01/ 25445 PCT/ USOQ 27029 - 29 ducose 30.0 g Water to 1 liter The batch

culture was ggown wnkilg thepgldiceses § wasg cqnp efelyy gomsuned (17 to 20
hours). Then a fed batch phase was initiated. The fed-batch phase nedi a

consi sted of alts per ljiter. he i nduction feed
consi sted of ’géfC@%@%@?@g%S%‘%&%@?@%’g‘?@%‘ﬁf@mﬁ E%F%A%Gépgnf‘c&per liter. At
i nduction, the IO teénperaturé of "ThHe reactor *was "shifted to 20C. The

i nduct i on phaS&CFARCEFAGECTRECHITARRATRSCCARRECDOHIARTNTEETACABRETE wer e

harvest edt@nd the cellular debris was discarded. 15 Exanple 3 Purification

of NAT from Prchi ar pastrorpscThe yeastcbroth ¢condeticonedcnegli a | ess 20
cellular debris) fromExanple 2 was clarified and the

CTGAAACATTCTACTGGTGTTATCCAGCGACCACTCCGCTATTARCCTGCTGGTTGCTCTE
————————— e b —————
15 GACTTTGTAAGATGACCACAATAGGTCCTGGTGAGGCGATAATTGGACGACCAACGAGAC

L K H S T GV I QDHSAT®NTUELTELTUVYVA AL

ACCATGGCACACGAACTGGGTCATAACCTGGGTATGAACCACGATGGCAACCAGTGTCAC
20 @ ——omeeee Fmmm—————— e ——————— R Fomm e fmmm————— +
TGGTACCGTGTGCTTGACCCAGTATTGGACCCATACTTGGTGCTACCGTTGGTCACAGTS

T M A HEL GHNILGMMNUHEDGNOGQC H

25 TGCGETGCAAACTCCTETGTTATGECTGCTATGCTGTCCGATCAARCCATCCAAACTGTTC

————————— e e e
ACGCCACGTTTGAGGACACAATACCGACGATACGACAGGCTAGTTGGTAGGTTTGACAAG

¢ G AN S CV M AAZAMILS D OQUP S K L F
30

TCCGACTGCTCTARGAAAGACTACCAGACCTTCCTGACCGTTAACAACCCGCAGTGTATC

————————— et i B e T T T

AGGCTGACGAGATTCTTTCTGATGGTCTGCAAGGACTGGCAATTGTTGGGCGTCACATAG

3 &8 p C §8 XK KD Y QTP F L TV NNUPOQT CTI

Notl

]
CTGAACAAACCGTAAGCGGCCGCCAGCTTTCTAGAACAAAMACTCATCTCAGAAGAGGAT
40 e s tmmm e ——— Fommm e ——— o mm——— B +
GACTTGTTTGGCATTCGCCGGCEGTCGAAAGATCTTGT T T TTGAGTAGAGTCTTCTCCTA

L N K P * A A A S F L E Q X L I 8 E E D




pH and conductivity were adjusted to 6.5 and 10-20 nf5/cm respectively.
The broth was | oaded onto an immobilized netal affinity resip%@ggmhad,
been charged w th copper (Cu) and equilibrated with phosphate uffered
saline (PB®)0UZFHS resin was washed with PBS and el uted RCTAS8VE70291 dazol e
gradient (0-1000mm in PBS. Fractions containing-"mature" NAT (SEQ I D NO
1) were pooled and diluted until the conductivity was less than 1.5
nS/cm pH 6.4. The diluted pool was | oadeld 30 onto an SP Sepharose resin
(Amer sham Pharmaci a Biotech, 1Inc., Piscataway, NJ) that had been _
equilibrated with 10 mM 2- (N-nor phol i no) et hanesul fonic. acid (MES). The
col um was WwaSHRATHICEHC UES AT ETHTR@ICHTCARTRCREGTAGFCAIr@FRATES- 500mMV) i n
MES. Fract i ons-coent-atatg-NAT---35-were-poeted-and-st-ored--1-Apri| 2004 WO .
01/ 25445 PCT/ tis@AR o2& rec B TadvramuTacAcThsmmhalopst@aheodend® Thr onbosi s of
Rat 5 Carotid Artery; Conparison of NAT with Urokinase To denonstrate that
"mature” NAT (SEQ {D,NQ 1), is Biq}ogigal Lya,acgi ye ;and fungtionally

uni que, acute pharnmacol ogy studies were conducted in rats where 10 focal
injury to one of the carotid arteries was created b% af)pl Xi ng anodal
current. Thi s ¥ CETSPePrBaEEES T T e PSP T AT BT BA Y ¢ner al 1y for s
wthin fifteen—mmuttes. ~Orce-ttre~ttrronbus-wds-forned;-"tte-arttery was
observed 1or acpecieTEARITTEANCCCGTGARTIITETTATECCIRGAACSATITARGAITAGTRE car ot i d

occl usion was stable.. Then heparin and aspirin were adm nistered

i ntravenousl yet ¢ pgevend vfuy téher propagatkor of t&he thranbgs. The animals
were then treated with an intraarterial infusion of test material. Blood
fl ow t hrough i RS, j ?’fjr'rg I AGnth livery of
test mat e%al 5@%@%@“@3?@@&% C%QG%E#?&%OUI __'fé‘edet e’g%%g and the tine
at  which ¢l of "Tysis occurred coul d be noted. The pércentage of

experi nents WHEY C%CFTGFT’T%TP@AB%%F‘FWA%CGWMH%TSW%\%ns wer e

cal cul at ed f or CREALHCHCHBALECTAAACG-5" Oligo 2

R M S ECHL P ERCU®RULHPF * Y 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. c¢oli, 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 following inoculation growth medium:

35




25 experinments where clot lysis was successful. As a neasure -of the
hermorrhagi c potential of the test material, any blood that wag,gbesh from
the surgical site was collected with gauze swabs. The swabs were placed
in a det ergoninzsae ution to solubilize red bl ood 30 cell s mAGusugtRSSE
henogl obi n, which was then quantified spectrophotonetrically. Shed
henogl obin was used to calculate a volune of blood |oss. Test data are
reported in the Table below. 1 April 20028A\® 01/25415 PCT/ US00/ 27029 - 31
Table 1 Incidence of Clot Lysis, Time to Clot Lysis and Surgical Blood.
Loss (Mean stRer devey &f| NEECENGEIGIWE TOBLOOD LOSS OF LYSI SLYSI S(m)

(9% (m n) SALI NEO%N AO. 10 (n=6)(0 of 6) 0.23 Urokinase33%5.31. 06 25U m n(5
of 15) 15.9 1.59 (n=15) Uroki nase86%33.51.43 250U/ m n(13 of 15) 15.3 1.45 -
(n=15) NAT 2ng™%% $FL88SEn=14) (11 of 14)t 5.8~300079 These studies

est abl i sh t hatPd¥&Edinm bhokppatal dibaxtd ve i n an7ani gal nodel of in vivo
clot 10 lysi s.aF er, clot lysis was achieved,i,n,a_markedly reduced
amount of f:)i neG?a&nHégv%n th |l ess blood | oss from tﬁg'gu?gi cal site, in

conpari son wi t#tQk¥ki nase. Thus, the activity Sr8P#l €@ of NAT can be

di stingui shed Wawd the plasm nogen activator clkass of tkhronbol ytic agents

15 (represent r.QKi ) Lp.that clot lysis wth T __occurs re
rapidly and w gjs%)ehgﬁgiésdgﬁgrgfbr? %gi c to a%bus pH to 600"

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 dihydrate, 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 ¢
Potassium sulfate 18.2 g
Magnesium sulfate-7H,0 14.9 g
35 Potassium hydroxide 4.13 g




conplications. The fibrinolytic activity of NAT is conparable to 20 that
of fibrolase. in addition, as nentioned above the stability ofaL9004
N--termnus of NAT results in a nore 1 April 2004 WD 01/ 25445

PCT/ USO0/ ¥d®@%s44532 honpgeneous end product upon reconbipggfiisespioessi on=,
whi.ch is a distinct advantage (i.e., the N--termnus wll not change over
time resulting in a mxture of different fornms, thus making the

pol ypeptide nore 5 stable). 1 April 2004290-01/ 25445 PCTI USOQ 27029 -- 33
CLAIMS 1. Afibrinolytically active polypeptide 5 having the am no acid
sequence of SBQukbsMO 1. 2. The pol ypeptide of 36L&aign 1 which has been
made by reconlyndnt expression in yeast. 10 3. nuch eLg..aci d nol ecul e
encodi ng thenwgglggpeptide of SEQID NO 1. 4. Tﬁg %u%f%%: acid nol ecul e of
claim3 which has the sequence of SEQID NO 4. 15 20 5. An expression

vector conprising expressilatategullahaey walsegebia apeidt ivelylddodeed to a

nucl ei ¢ ackd e rdi | ai-m, 3. 8. pr vVEect or
according fo g%asi %}Bh@l%ﬁ&%i J(::(%gsli _eec%u@ﬁeit% g?i géﬂml).%éuﬁgﬁ%rggat ?eé nucl eoti de
sequence of SEOtcb Repsg. wys mioated| | Theahefobabahophasarmddict ed 25

with the nucl @omsastddnptegubeosd il &1 &£ Arimansies nBer ofiddansf ect ed
host o0l SRR 5L LT AL SPERRENEL B R et o ool
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 equilibrated 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 eguilibrated with
10 mM 2- (N-morpholino)ethanesulfonic 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.




to claim8 which is a yeast cell. 10. A transforned or transfected yeast
cell 35 according to claim9 which is Pichia pastoris. 1 Ap{jn\l!,rH%W WO
01! 25415 PCT/ US00/ 27029 - 34 11. A . nmethod for the production of a novel
acting thwmoodmskssti c netal | oprotei nase encoded by the nuecensimeinm of claim
3, conprising culturing host cells containing a DNA nol ecul e encodi ng said
net al | opr ot ei nase operatively linked to regulatory elenents for stinulating
the expression thereof under conditions38uch that the DNA nol ecul e
I s-expressed, and isolating the expressed netall oproteinase fromthe host
cell culture. 12. The method of claim 11l in which the DNA 10. 'nolecule is
of SEQ ID NO 4. "13. The net hod of @)@ﬁl@d n which the host cells are

yeast cells. 15 14. The nmethod of claim i'n which the vyeast cells are of
Pichia pastoris. 15. A nethod for the production of a netall oproteinase
fibrinolytic agent se o g {i Thowpsbekingobf R&E br ol ase and NAT,

conpri si ngscul tursng, A £hi.q t cBfbhsi SR 8F NHAE & WG Eh& aklkd ol ecul e
of claim 3 DNA nbleculre encodi ng sal d netal [ opr ot €l ively |inked
to regulatory elenents for stinulating the expression thereof under
conditions such that the demdederact dHaNA "malteeeleNm® exppessagh: and

[ | ati th [ \ ost_cell culture. 16.
The met had of 21 Benbia e ERELy, RIEVE MR St e 19 ba B o st ori s
30 17. Use of agutiehPhashgepLady stadiamk wealey sepiugeedf inl vahs Wiexe t he

manuf act une offcxaredngaEnio nd &f Amaaiaedy agakdsbsthigs Dotaan i de of
claiml. 1 Aﬁgig.ZQOQnyK%glé2ﬁ445 PCT/US&Q{Z?OZQ - - 35d19. The anti body
of claim 18 wircFFPS YA FoRdRIdnal “dritt body. 5 1RIury 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 sb 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 hemoglebin was used to

calculate a volume of blood loss. Test data are
reported in the Table below. '




1 April 2004 WD 01/25445 PCT/ US00/ 27029 1 SEQUENCE LI STI NG <110> Boone
Thomas C. Li, Huimin Mann, Mchael B. <120> FI BRI NOLYTI CALLy, rﬁ
POLYPEPTI DE <130> A-596 <140> 09/411,329 <141> 1999-10-01 <160> 20 <170>
Patent| n WOL/23445 <210> 1 <211> 201 <212> PRT <213> Ar PCTHUSHAAT028equence
<220> <223> Description of Artificial Sequence: NAT (anal og of fibrol ase
of Agki strodon Contourtrix) <400> 1 SerAg:ﬂe Pro dn Arg Tyr Val @dn Leu Val
Ile Val Ala Asp His Arg 1 5 10 15 Met Thr Lys Tyr Asn Gy Asp Ser Asp
Lys Ile Arg An Trp Val 20 25 30 Hs Gn Ile Val Asn Thr Ile Asn Gu Ile
Tyr Arg Pro Leu Asn Ile 35 40 45 d #2bh& ¥hr Leu Val Ay Leu Qu lle Trp
Ser Asn A n Asp Leu Ile 50 55 60 Thr Val Thr Ser Val Ser H's Asp Thr Leu
Ala Ser Phe @y Asn Trp, 7 Ar Thr Jeu Arg Arg an -
Arg H's Asp Asn Ala d n éerz‘%S 30%3? g’ﬁgl'%f % éAﬁPe p Phe Asp Ay Asp
Thr Val Ay Leu AhssiByrndalburg00al0B8lddd kass GMealbtt £yd. Glevleu Lys Hi s
Ser Thr Glg Val Ile An Asp H's 115 120 125 Ser Ala Ile Asn Leu Leu Val

Ala Leu Tht Met Ala His Ju leu Gy 130 135 140
INCIDENCE TIME TO BLOOD LOSS
OF LYSIS LYSIS (ml)
(%) (min)
SALINE 0% N/A 0.10
(n=6) {0 of 6) + 0.23
Urokinase 33% 55.3 1.06
25U0/min (5 of 15) + 15.9 + 1.59
(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) + 5.8 + 0.77

These studies establish that NAT is
biologically active in an animal model of in viveo clot
10 1lysis. Furthexr, clot lysis was achieved in a markedly
' reduced amount of time and with less blood loss from
the surgical site, in comparison with urokinase. Thus,
the activity profile of NAT can be distinguished from
the plasminogen activator class of thrombolytic agents
15 {represented by urckinase) in that clot lysis with NAT
occurs more rapldly and with reduced hemorrhagic

complications.

The fibrinolytic activity of NAT is comparable to
20 that of fibrolase. In addition, as mentioned above the

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




Hs Asn Leu Ay Met Asn Hs Asp Ay Asn An Cys Hs Cys Ay Ala 145 150
155 160 1 April 2004 WO 01/25445 PCT/US00/27029 -2 Asn Ser Cygayabodiet
Ala-Ala Met Leu Ser Asp G n Pro Ser Lys Leu 165 170 175 Phe Ser Asp Cys
Ser Lys LwodgRedyr G n Thr Phe Leu Thr Val Asn 180 185p¢@Ristiiedsro G n
Cys Ile Leu Asn Lys Pro 195 200 <210> 2 <211> 603 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
Encodes NAT (anal og of fibrolase) <400> 22tetttcccac aaagatacgt acagctggtt
atcgttgctg accaccgt at gaacact aaa60 tacaacggtg actctgacaa aatccgtcaa

t gggt gcacc aaadicegbeaacascahd agcdAi-tgaaaht reecanpinanct grRpreasa@at t C
actttggttg gt jaaat.ctg C.18 ftga tcacecqgtiac ttctgtatcc
cacgacactc tgé’%%% %c? %cé ?%%gf’gg%ﬁd%?fac@q eeiéct% égt gcgefrglg%'gséacgt
cat gat aacg ct ¢dddt §etgeRRBEE P eIk e tesyddg gt dat achgrteygtef ggct
tacgttggtg gcaigiretrenacrgamar at®ed ndiad ol polighepagga w6a&t ccygct
at t aacct gc5t Q%:ta?,‘it t gaccat ggcad420 cacgaactgg gtcataacct gggtat gaac
cacgat ggca~agcag gfe act gcggt gcad480 aactcctgtg ttatggctgc tatgctgtcc

gat caaccat ccaaactgttctccgactgc540 tctaagaaag actaccagac cttcctgacc
gt t aacaacc cgcagt gt at cct gaacaaa600 ccgb603 <210> 3 <211> 462 <212> PRT
<213> Artificial Sequence <220> -




| <223> Description of Artificial Sequenée: Native pro-NAT (anal og of
fibrolase) <400> 3 Met Arg Phe Pro Ser Ile Phe Thr Ala Val Lepaiiigod a Al a
Ser 15 10 15 Ala Leu Ala Ala Pro Val Asn Thr Thr Thr Gu Asp G u Thr

Ser
Al a
Asp
Leu
Thr
Leu
Asn
Val
125
135
145
Tyr
“Ser
Met
Al a
Lys
Ile
Adn

Adn
Phe §go
Leu 50
Thr 1le
G u Lys
Val Asn
Pro Arg
d u Phe
140 Lys
150 155

Ile Pro Ala Gu Ala val Ile @y Tyr Ser Gu Gy
gi%s%g Asp Val Ala Val Leu Pro Phe Ser Asn Serpcﬁz@ﬂks?rqz%sn Ay
55 60 9 April 2004 WD 01/25445 PCT/ US00/ 27029 -3 Phe Ile Asn
Ala Ser Ile Ala Ala Lys Au $3udy Val 65 - 70 "' 75 80 Ser
Arg Gu Ala Gu Ala Ser Ser Ilelle Leu Qu Ser 85 90 95 Gy
Asp Tyr Au Val Val Tyr Pro Arg Lys Val Thr Pro 100 105 110
@y Ala Val @dn Pro Lys Tgr GQu Asp Ala Met G n Tyr 115 120 -
Lys Val Asn Ser Qu Pro Leu Hs Leu Qu Lys Asn 130
Gy Leu Phe Ser Qu Asp Tyr Ser Au Thr His Tyr Ser Pro Asp

165 1701(1535GH?/5A239%/'GA$51 :ﬁﬁ%ﬁﬁ%&lﬂﬁﬁ?ﬁ%@% : aHisqulllseTyr

Ala 180 kewingotlysamidie @aid sgaugscy 9f HHEQ

Tyr Leu
Val Tyr
Met Cys
Lys Lys
Arg Tyr
10
i5
20
25
30
35

N9s leu dn dy Gu
195 200 205 Ile Au Pro Leu Gu Leu Ser Asp Ser Gu Ala His

Lys 210 2 22Q.,.Tyr u n.Val _ Qo Lys G.u. Aspn Gu Ala Pro
Ay val 225 23%%?0?389$%%d§ ﬁfA%#a p1 d’lhlcgé aﬁ/r Gu Pro
AbgePhpadd by elpcd 3 @sl 23prasaioruiThyeasts. Arg Ser Phe Pro
Val G n Leu Val Ile

3. A nucleic acid molecule encoding the
pelypeptide of SEQ ID NO: 1.

4, The nucleic acid molecule of claim 3
which has the sequence of SEQ ID NO: 4.

5. An expression vector comprising
expression regulatory elements operatively linked to a
nucleic acid molecule according to claim 3.

6. An expression vector according to'claim
5 in which the nucleic. acid molecule has the nucleotide
sequence of SEQ ID NO: 4.

7. A host cell transformed or transfected

with the nucleic acid molecule of claim 3.

8. A transformed or transfected host cell
according to claim 7 which is a prokaryotic or
eukaryotic cell.

9. A transformed or transfected eukaryotic cell according

to claim 8 which is a yeast cell.

10. A transformed or transfected yeast cell

according to claim 9 which is Pichia pastoris.




260 265 270 Val Ala Asp His Arg Met Asn Thr Lys Tyr Asn Gly Asp Ser.Asp Lys
275 280 285 Ile Arg @n Trp Val Hs An lie Val Asn Thr Ile gfn q;lzgolle,Tyr _
290 295 300 Arg Pro Leu Asn Ile @ n Phe Thr Leu Val Ay Leu Gprr 4I'rp Ser .
305 310 315 320 Asn G n Asp Leu Ile Thr Val Thr Ser Val Ser H s Asp Thr Leu
Ala 325 QUAISSer phe @y Asn Trp Arg Gu Thr Asp Leu BEHPSEIFH g a n
Arg H's 340 345 350 Asp Asn Ala G n Leu Leu Thr Ala Ile Asp Phe Asp Ay
Asp Thr Val 355 360 365 | April 2004 _WQ,01/25445 PCT/US00/27029 -4 Gy
Leu. Ala Tyr Val Ay Gy Met Cys Gn Leu Lys Hs Ser Thr Ay 370 375 380
Val Ile An Asp H's Ser Ala Ile Asn Leu Leu Val Al a Leu Thr Net: 385 390
395 400 Ala Hs Gu Leuldy Hhsmethpd dor ghy meedusSen HpE aspovelyagtinig q n

405 410 415 Cys_Hi,s s Ay A g .Asn Ser s, Val Met ., Al a Al .ley Ser Asp
420 425 430 Q %@1&r “1%‘;%1095‘?}@% &agodgg b °§é‘!°leﬂ‘§/sact‘¥§’ﬁ@%“‘#y$= Gn Thr
435 440 445 Ph@phidinbhEuliing Aokt ARlls Roftaidifs @ PNA nélesulédhchdifig Bald 450
455 460 <210> 4 “<211> 1386 <212> DNA <213> Artificial Sequence <220>
<223> Descr i ptinetalloprotkirtasé bpérativedy dinked to regntabmty slomenta\ir stimulatiog tsf
fibrolas e:) expression thereof under conditions such that the DNA molecule is-expressed,

and isolating the expressed metalloproteinase from the host cell culture.

12. The method of claim 11 in which the DNa

10 molecule is of SEQ ID NO: 4,

13. The method of claim 11 in which the

host cells are yeast cells. -

15 14, The method of claim 13 in which the
' yveast cells are of Pichia pastoris.

15. A method for the production of a ‘metallopr‘oteinase
fibrinolytic agent selected fiom the group consisting of fibrolase and NAT,
comprising culturing Pichia host cells containing a nucleic acid molecule of
claim 3 DNA molecule encoding said metalloproteinase operatively linked to
regulatory elements for stimulating the expression thereof under conditions such
that the nucleic acid DNA molecule is expressed, and isolating the expressed
metalloproteinase from the host cell culture.

16. The method of claim 15 in ﬁhich the
Pichia host cell is Pichia pastoris.

30
17. Use of a fibrinolytically active polypeptide of claim 1 for
the manufacture of a medicament
35 18. An antibody against the polypeptide of

claim 1.




<400> 4 atgagatttc cttcaatttt tactgctgtt ttattcgcagcatcctccgcattagctgct 60

ccagt caaca
tact cagatt

ct acaacaga
t agaagggga

aacggot t afyd Lyt 2aa

tctctcgaga
gat t acgaag
aat t acgaag
t t ggaaaaaa
ggt agagaaa
gaaaacgat g
aagttgcaag
gctgtctaca
acccaaaact
agatctttcc
aaat acaacg
aacgaaat ct
aaccaagatt
t ggcgt gaaa
atcgacttcg
cattctactg
gcacacgaac
gcaaact cct
t gct ct aaga
aaaccgl386

Val

Il e Val

aaagagaggc
ttgtttatcc
at gccat gca
acaaaggttt
ttactactta
ct gact-ccac

gt gaaatgta c

agt acgaaaa
gggaat cat a
cacaaagat a
gt gact ct ga
acagaccact
t gat caccgt
ccgacct gct
acggt gat ac
gtgttatcca
t gggt cat aa
gt gttat ggc
aagact acca

1 April

Asp Lys Ile Arg A@n

2004 WO 01/ 25445 PCT/ US00/ 27029 -5 <210> 5
<212> PRT <213> Agki strodon contortrix <220>
Agki strodon contortrix <400> 5 Adn A@n Arg Phe Pro G n Arg Tyr Va
Ala Asp 1 5 10 15 His Arg Met Asn Thr
20 25 30

agat gaaacg gcacaaattccggctgaagctgtcatcgg%@ﬁg004
tttcgatgttgctgttttgecattttccaacagcacaaat

tactactattgccagcattgct gct aaagaagaa

tgaagcttcttctattatcttggaatctggtaacgg?gﬁi@ég29

aagaaaggt cact ccagtt cct aggggt gct gtt caacca360

at acgaat t caaggt taapagt gaaccagttgtcttgcac420

gttctctgaagattact ctgaaactcattact ccccagat 480

cccatt gggt gaagat cact gt t act accat ggt agaat c540
cttct

$B ot 1 ERRELREL R B LR a Rl .

cgt cgaaaaggaagat gaagccccaaagat gt gt ggt gtt 720

t gaaccaat caagaaggccttccaatt aaactt gact aag780

cgtacagctggttatcgttgct gaccaccgt at gaacact 840

caaaat ccgt caat gggt gcaccaaat cgt caacaccatt 900

gaacatccaattcactttggttggtttggaaat ct ggt cc960

tacttctgtatcccacgacactctggcatccttcggtaacl020

gcgt cgccaacgt cat gat aacgct caact gct gaccgcet 1060

tgttggtctggcttacgttggtggcat gt gtcaactgaaalldo

ggaccact ccgct attaacct gct ggttgct ct gaccat g1200

cct gggt at gaaccacgat ggcaaccagt gt cact gcggt 1260

t gct at gct gt ccgat caaccat ccaaactgttctccgacl320

gaccttcctgacagttaacaacccgcagtgtat cct gaacl380 -

<211> 2.03

<223> Native fibrol ase of

G n Leu

Lys Tyr Asn Gy Asp Ser




Trp Val Hi's An lle Val Asn Thr Ile Asn Gu Ile Tyr Arg Pro Leu 35.40 45

Asn Ile An Phe Thr Leu Val Gy Leu u Ile Trp Ser Asn An ésR ril2@1455 60
Leu Ile Thr Val Thr Ser Val Ser His Asp Thr Leu Al a Ser Phe 70 75

80 Asn Ti swaoagesddsu Thr Asp Leu Leu Arg Arg A n Arg H s AsprAstodm 85 90
95 .G n Leu Leu Thr Ala Ile Asp Phe Asp_@g.y Asp Thr Val Ay Leu Ala 100 105
110 Tyr Val Ay Ay Met Cys G n Leu Lys H's Ser Thr Ay Val Ile Gn 115
120 125 Asp His Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met Ala Hs Gu

130 135 140 Leu Ay H's Asn Leu Gy Met Asn His Asp Gy Asn Gn Cys H s Cys
145 150 155 160 Ay Ala Asn Ser Cys SVaiENUB{LIAIFZNGAl a Met Leu Ser Asp G n Pro
Ser 165 170 175°Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr @ n Thr Phe
Leu Thr 1881938 ?T@.%ﬂmﬁi\é’n Asn Pro dn Cys Ile Leu Asn Lys Pro 195 200 -
<210> 6 <211> g,“ﬁ’g 3, DNA <213> Agki strodon contortrix <220> <223>
Encodes native fibrolase of Agkistrodon contortrix | April 2004 WO

01/ 25445 PGhLMSGRARMAOREr1chr ¢4 (APrTOE C 2aca@agals t cccacaaag at acgtacag
ctggttatcg ttcctgacca actaaataca acggtgactc tgacaaaatc cgtcaatggg

t gcaccaaat <laPt #aéYnaa tctacagacc actgaacatc caattcactt tggttggttt
tccaaccaag gtttgateac ggttacttct gtatcccacg acactctgge aactggegtg
aaaccgacct &gggquggg_&laacgtcatg ataatgctca gctatcgact tcgacggtga
tactgttggt ctggcttacg ttggtggcat aaacattcta ctggtgttat ccaggaccac
tccgctatta asot got ggt

<170> PatentIn Ver. 2.1

<210> 1

<211> 201

«<212> PRT

<213> Artificial Segquence

<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 aAla Asp His Arg
1 5 10 15

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

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

Gln Phe Thr Leur Val Gly Leu Glu Ile Trp Ser Asn Gln 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 Gln 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
115 120 125 ;

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

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




at ggcacacg aactgggtca taacctgggt atgaaccacg atggcaacca ggtgcaaact .
cctgtgttat ggctgctatg.ctgtccgatc aaccatccaa gactgctcta agaaaggﬁr;l.a 4
ccagaccttc ctgaccgtta acaacccgca aacaaaccg <210> 7 <211> 13 <%012>.DNA
<213> Agkiwbopma4s contortri x <220> <223> Codi ng sequencecafuso@izoie
pro-fibrol ase of Agkistrodon contortrix,<400> 7 ataagatttc cttcaatttt
ccagtcaaca ctacaaaaga tactcagatt tagaagggga aacgggttat tgtttataaa
tctctcgaga aaagagaggc gattacgaag ttgtttatcc aagtacgaag atgccatgca
tt ggaaaaaa acaaaggttt ggtagagaaa ttactactta gaaaacgatg ctgactccac
aagttgcaag gtgaaatgta gctgtctaca agtacgaaaa acccaaaact gggaatcata

- agacaacaaa &t Seecyedalaiftattnddt Mek datgifgasr fée Rreaisglemaret acag
t ggt ccaacc aagattt gat ngEtSaact ggc gt gaaat@a accgctatcgl&ttcgacgg
ctgaaacatt ¢facLoglglc, 286211 029C RGIRRCLAYGL, IS U, 0RAAACHEE gt gt
tccgactgct ctaagaaagagp. Ct gaacaaac cgggcgt at gaaco0 cgifggaacaccl20
ggaaat ct gg180

Asn Pro Gln Cys Ile Leu Asn Lys Pro

185 200
<210> 2
<211> 603
<212> DNA
<213> Artificial Sequence
<220> .
<223> Description of Artificial Sequence: Encodes NAT
{(analog of fibrolase)
<400> 2 .
tettteccac aaagatacgt acagectggtt atcegttgetg accaccgtat gaacactaaa 60
tacaacggtg actctgacaa aatcogtcaa tgggtgcacc aaatcgkcaa caccattaac 120
gaaatctaca gaccactgaa catccaattc actttggttg gtttggaaat ctggtccaac 180
caagatttga tcaccgttac ttetgtatcc cacgacactce tggcatectt cggtaactgg 240
cgtgaaaccyg acctgctgeg tegceccaacgt catgataacg ctcaactget gaccgetate 300
gacttcgacg gtgatactgt tggtctgget tacgttggtg geatgtgtca actgaaacat 360
tctactggtg ttatccagga ccactceget attaacctge tggttgctet gaccatggca 420
cacgaactgg gtcataacct gggtatgaac cacgatggea accagtgteca ctgcggtgeca 480
aactoctgtg ttatggetge tatgectgtcoe gatcaaccat ccaaactgtt ctccgactge 540
tctaagaaag actaccagac cttcctgacc gttaacaacc cgecagtgtat cctgaacaaa 600
ccg 603
<210> 3
<211> 462
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Native pro-NAT
{analog of fibrolase)
<400> 3
Met Arg Phe Pro Ser Ile Phe Thr Ala Val Leu Phe Ala Ala Ser Ser
1 5 10 15
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 Tvyvr 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




' at ccttcggt 240 act gct gacc300 gt gt caact 9360 tcct cagacc420 gtgtcactgc480
actgttctccs540 gtgtaacctg600 609 tactgctgttttattcgcagcatcctccggabliaaed gct 60

agat gaaacggcacaaat t ccggct gaagct gt cat cggt 120
tttcgat gt ward1@kdsst gccatttt ccaacagcacaaat 180
tactactattgccagcattgct gct aaagaagaaggggt 3240
tgaagcttcttctattatcttggaatctggtaacgttaac300
aagaaaggt cact ccagttcct aggggt gcttt gcaacca360

at acgaat t caaggtt aacagt gaaccagttgtcttgcac420

gt t ct ct gaageiet apt ebgahacheatieasla cec agat Ai80A1a
cccat t gggt gagat cact gt t act act®at ggt agaat c540 75
tgcttctatctctgcttg;aaeg ttt(%taag tcatttcoe00
ctt gatt gaactHt tghIat ¢y %t‘gga e gagé{’é‘é&}ﬁtﬁgoser
cgt cgaaaaggaagat gaagccccaaagat gt gt ggt gt t 720

t gaaccaat caggaagyeei ek aabt Aractd gactaaor80rro
aagat acgt acagct ggt t atiegt t gct gaccaccgti@aegd840

ct ct gacaaaat ccgt caat gggt gcaccaaat cgt caac900
accact gaacaYEEcgﬁ t“%%gﬁ%’t"a@t YajgFin g?%ééfﬁc%OGlu
caccgttacttctqgt at ¢ acgacact ct ggc cttc1020
cct gct gegt Cehea8Re Al S b9 alaasacknaact 9ok 980,
tgatactgttggtciggcttacgttggt ggesd gt gt caall4o

t at ccaggaccact ccgct att aacct gct ggtt gct ct g1200

t cat aacct ggbtsatipaace dbgateggeandeayyteacdiRethr
t at ggct gct afdet gt ccgat caaccht®caaact gt t c1328%5

DNA <213> Artificia

equence

ct accagacct &ﬁg%g@&g 1?tIté@aﬁ’ga,ghcrc gf 9%%&%8%%8%1%

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

Cys Asn Gly Leu Lys Gly His Phe Lys Leu Gln
195 200

Ile Glu Pro Leu Glu Leu Ser Asp Ser Glu Ala
210 215

Tyr Glu Asn Val Glu Lys Glu Asp Glu Ala Pro
225 230 235

Thr Gln Asn Trp Glu Ser Tyr Glu Pro Ile Lys
245 250

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

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

Ile Arg Gln Trp Val His Gln Ile Val Asn Thr
290 295

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

Asn Gln Asp Leu Ile Thr Val Thr Ser Val Ser
328 330

Ser Phe Gly aAsn Trp Arg Glu Thr Asp Leu Leu
340 345

Asp Asn Ala Gln Leu Leu Thr Ala Ile Asp Phe
355 360

Lys
Ile
Arg
Asp
His
140

His

Ala
Gly
His
220
Lys
Lys
val
Gly
Ile
300
Leu
His
Arg

Asp

Glu Glu

Ile Leu

Lys Val
110

Ala Met
125

Leu Glu

Tyr Ser

i 55

Ser Ile
190

Glu Met
205

Ala val

Met Cys

Ala Phe

Gln Leu

270

Asp Ser
285

Asn Glu
Glu Ile

Asp Thr

Arg Gln
350

Gly Asp
365

PCT/US00/27029

Gly
Glu

95
Thr
Gln

Lys

Pro

£

175

Ser

Tyr

Gly
Gln
255
Val
Asp
Ile
Trp
Leu
335

Arg

Thr

Vval
80

Ser

Prao

Asn

Asp
160

%rll> 21 <212>

Ala
Leu
Lys
val
240
Leu
Ile
Lys
Tyr
Ser
320
Ala
His

val




7 <220> <223> Description of Artificial Sequence: digonucleotide <400> 8
tactattgcc agcattgctg ¢ <210> 9 <211> 21 <212> DNA <213> Arfiahiohdd
Sequence <220> <223> Description of Artificial Sequence: digonucleotide
<400> 9 cAYQPHH#St tacggtaaac g <210> 10 <211> 45 <212*PCDNS0ZI0E>
Artificial Sequence <220> <223> Descrijption of Artificial Sequence:

A igonucl eoti de <400> 10 tccaattaaa cttgactaag agatctttcc cacaaagata cgtac
<210> 11 <211> 44 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: digonucleotide <400> 11 ggttaatttg .

aactgattct cta aaa}%gg tgtttctlat catg <210> 12 <211> 1620 <212> DNA <213>
- Agki strodon G&B%ﬁ@r | ¥E<P0$ Y'é%gl@tn??cf}fé;}?ﬁrg%s His Ser Thr Gly

o

Val
385

Ile Ser Ala Ile asn Leu

390

Gln Asp His Leu Val

395 -

Ala Thr Met

400

Leu

Ala His Glu Leu Gly His Asn His Gln

405

Leu Gly Met
410

Asn Asn

415

Asp Gly

His Cys Gly Ala Asn Ser Ala Ala

420

Cys Cys val Met

425

Met Leu

430

Ser Asp

Gln Pro Ser Lys Leu Phe Ser

435

Asp Cys Ser
440

Lys Lys Asp Gln Thr

445

Tyr

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

450

<210> 4
<211> 1386
<212> DNA

455

<213> Artificial Sequence

<220>

460

<223> Description of Artificial Sequence: Encodes
pro-NAT {(analog of fibrolase)

<400> 4

atgagatttce
ccagtcaaca
tactcagatt
aacgggttat
tctctegaga
gattacgaag
aagtacgaag
ttggaaaaaa
ggtagagaaa
gaaaacgatg
aagttgcaag
getgtetaca
acccaaaact
agatctttee
aaatacaacg
aacgaaatct
aaccaagatt
tggcgtgaaa
atcgacttcyg
cattctactg
gcacacgaac
gcaaactect
tgetetaaga
aaaccg

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttgtttatce
atgccatgea
acaaaggttt
ttactactta
ctgactccac
gtgaaatgta
agtacgaaaa
gggaatcata
cacaaagata
gtgactctga
acagaccact
tgatcaccgt
ccgacctgct
acggtgatac
gtgttatcca
tgggtcataa
gtagttatggce
aagactacca

tactgectgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagettet
aagaaaggtc
atacgaattc
gttctctgaa
cececattgggt
tgcttctate
cttgattgaa
cgtogaaaag
tgaaccaatc
cgtacagctyg
caaaatccgt
gaacatccaa
tacttctgta
gcgtegecaa
tgttggtetyg
ggaccactce
cetgggtatg
tgctatgety
gaccttocty

ttattcgecag
gcacaaattc
getgttttge
gccagcattg
tctattatet
actccagtte
aaggttaaca
gattactctg
gaagatcact
tctgecttgta
ccattggaat
gaagatgaag
aagaaggect
gttatcgttg
caatgggtgc
ttcactttgg
tcccacgaca
cgtcatgata
gcettacgttyg
gctattaacc
aaccacgatg
tecgateaac
accgttaaca

catcctcecge
cggctgaagce
cattttccaa
ctgctaaaga
tggaatctgg
ctaggggtgc
gtgaaccagt
aaactcatta
gttactacca
acggtttgaa
tgtcegacte
ccccaaagat
tccaattaaa
ctgaccaccy
accaaatcgt
ttggtttgga
ctctggeatce
acgctcaact
gtyggcatgtg
tgectggttge
gcaaccagtg
catccaaact
acccgecagkg

attagetget
tgtcatcggt
cagcacaaat
agaaggggta
taacgttaac
tgttcaacca
tgtcttgecac
ctcececagat
tggtagaatc
gggtecatttc
tgaagcecat
gtgtggtgtt
cttgactaag
tatgaacact
caacaccatt
aatctggtce
cttcggtaac
gctgaccget
tcaactgaaa
tctgaccatg
tcactgeggt
gttcteocgac
tatcctgaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1386




<222> Conplement ((1)..(1620)) PCT/US00/ 27029 21 21 45 44 1 April 2004
WO. 01125445 8 PCT/US00/ 27029 <223> Conpl enentary (sense) strapdp@bogs - A
anti sense strand (See SEQ ID NO 13) <220> <223> Codi ng sequence of native
pro- fi br oMas®26445 Agki st rodon contortri x <400> 12 at gagat pte/uUsen27029
cttcaatttt.tactgct.gtt ttattcgcag catcctgcgc attagctgct 60 ccagtcaaca
ct acaacaga agat gaaacggcacaaattc cggctgaagc tgtcatcggt 120 tactcatatt

t agaagggga tttcgatgtt gctgttttgc cattttccaa cagcacaaat 180 aacgggtt at
tgtttataaa tactactatt gccagcattg ctgctaaaga agaagggg.ta 240 tctctcgaga .
aaagagaggc t gettct tctattatcttggaatctgg taacgttaac.3.00 gat'tacgaag
ttgtttatcc & afbyt ¢ actccagttc ctaggggtge tgttcaacca 360 . aagtacgaag
at gccat gca é% ’g§ iggngggg££ aca. gt gaaccagt tgtcttgecac 420 'ttggaaaaaa
acaaaggttt gttctctgaa gattac éig aaactcatta ctccccagat 480 ggtagagaaa
ttactactta egmattgggt gaagatcact gttactacca tggtagaatc 540 gaaaacgatg
ctgactccac k-t Biwe fibtglebe gifargaggtddbgamnggaireatttc 600 aagttgcaag
gtgaaatgta cttgattgaa ccattggaat tgtccgactc tgaagcctat 660 gctgtctaca
agt acgaaaa ¢8§1%CgRaaag gaagatgaag ccccaaagat gtgtggtgtt 720 acccaaaact
gggaat cata f égﬁéﬁFcp aﬁ%?ﬁg%éggf%%éﬁ?t5%?3??3@83&&9“#8615éﬁ%caacaaa
gattcccaca aagatacgta cagctggtta tcgttgctga ccaccgtatg 84

aacact aaat . geaaegoi-ganst ol:0859a9r H6CALCAY sEIGLPIGRGCR AR @hgaac 900
accattaacg aaatctacag sccactgaac atccamttca ctttggttggaeattggaaatc 960
tggt ccaacc aagatttgat caccgttact tctgtatccc, acgacactct ggcatccttc 1020
ggt aact ggc Grydaa ga9¥bfb%ﬁg%dfné§gc5%tﬁﬁbGéﬁd%ﬁé%@g%ﬂiBEﬂé@@ctg 1080
accgctat cg acttcga@ g,tgatactgtt ggtctggctt anttgj%gg catgtgtcaa 1140
ctgaaacat t %@cxtlggﬁlqtpﬁea&l@&aga%lccﬁg}tﬁe%gémﬂé%@g%egczlsngaht ggfctg 1200
accatggcac acgaactggg tcataacct gsggtat gaacc acgapggcaa ccagtgtcac 1260

tgcggtgcaa actcctgtgt tatggctgect atgctgtccg atcaaccatc caaactgttc 1320
Leu Ile Thr Val Thr Ser Val Ser His Asp Thr Leu Ala Ser Phe Gly
65 70 ' 75 B8O

Asn Trp Arg Glu Thr Asp Leu Leu Arg Arg Gln Arg His Asp Asn Ala
85 90 a5

Gln Leu Leu Thr Ala Tle Asp Phe Asp Gly Asp Thr Val Gly Leu Ala
100 i0s 110

Tyr Val Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly Val Ile Gln
i15 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
145 150 155 160

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

Lys Leu Phe Sexr Asp Cys Ser Lys Lys Asp Tyr Gln Thr Phe Leu Thr
180 185 1350

Val Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro
195 200

<210> 6

<211> 609

<212> DNA

<213> Agkistrodon contortrix

<220>
<223> Encodes native fibrolase of Agkistrodon contortrix




ctaccagacc ttcctgaccg
cgccagcttt ctagaacaaa
tcatcatcat catcattgag

tccgact gct ct aaaaaaga
ct gaacaaac cgtaagcggc
ct gaat agcg ccgt cgacca
t gtt cct cadv@PHWAHt t gg
aggat gt cag aatgccattt

ttaacaaccc gcagtgtatc 1380
aact cat ct ¢ agaagag@gf 28d40
tttgtagcct.tagacatgac 1500
gcacttacga gaagaccggt cttgctagat t@RCTAISHN2HH29560
gcctgagaga tgcaggebétc atttttgata cttttttatt 1620
<210> 13 <211> 1620 <212> DNA <213> Agki strodon contortrix <220> <221>
m sc_feature <222> Conpl enent ((1)..(1620)) <223> Conpl ementary (antisense)
strand of.sense strand (See SEQ ID NO: 12) <220> <223> Anti-coding
sequence of n sl%e pro-fibrol ase of Agkistrodon contortrix <400> 13

aat aaaaaag (ALGAARAAL ARELL! JGRELLG! £AQ0C. 233 GICA L a S PRCAREE 600
cttgattaga &Ee&@ga@@gc@&gﬁu&g&%&a@ﬁ% 8 t% ﬁ tféﬁ By 63320

gt cat gt ct a aggeicaedaaceicagaicgatigaatgat gﬁttgaadtggﬁme@gw@%@ddtg@gswo 1
April 2004 m@t#%m&gﬁﬁﬁacuw&é@ﬂt@:zggmtcmmtao:tacgagratmtttdgct glavct ag

aaagct ggcg tgﬁf%%tt)f: ggggtg@g gig%%z gfa? PRBCEERAEH (REAGOIRTEYtAchactoggt Gdggaa

gqt ct ggt ag aaaca L (o) @é cat
e iR

agcagccat a. g
caggttat ga cg@e@egatag&gtccg;,tgee@t §eieg agga@ac&c%g&@g 8 A0SR0t 9
gt cct ggat a aracagtaggarigatdat e@e@aéaﬁc tidacntat aa6a3caafigtat@ags @agacc
aacagt at ca cegtagaagt cgatagcggt 540 cagcagttga gcgttatcat gacgtsbggcg
acgcagcagg tcggtttcac gccagttacc 600 gaaggatgcc agagtgtcgt. gggatacaga
agtaacggtg abLcpaatctt ggttggacca 660 gatttccaaa ccaaccaaag tgaattggat
gt t cagt ggt cjtzg Agas4t cgttaatggt 720 gttgacgaat tggtgcaccc at t gacggat
tttgtcagag teagceiigt atttagtgtt 780 catacggtgg tcagcaacga
taaccag‘ctg:tamgt abeistrédgphgggaataiktt gttgtct 840 cttagtcaag.tttaattgga
gattggttca tatgattccc agttttgggt 900 aacaccacac atctttgggg

aggccttcett'
cttcatcttc cBftc ttttcgtact tgtagacagc 960 atgggct-tca gagtcggaca

att ccaat gg

tPé¥a

<400> 7

atgagatttc
ccagtcaaca
tactcagatt
aacgggttat
Lctetecgaga
gattacgaag
aagtacgaag
ttggaaaaaa
ggtagagaaa
gaaaacgatg
aagttgcaag
getgtctaca
acccaaaact
agacaacaaa
aacactaaat
accattaacg
tggtccaacc
ggtaactgge

accgctatcg,

ctgaaacatt
accatggecac
tgcggtgcaa
tccgactgcet
_ctgaacaaac

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

b |

t acaagcaga gat agaggca gtg

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttgtttatee
atgocatgea
acaaaggttt
ttactactta
ctgactccac
gtgaaatgta
agtacgaaaa
gggaatcata
gattceccaca
acaacggtga
aaatctacag
aagatttgat
gtgaaaccga
acttegacgg
ctactggtgt
acgaactggg
actcctgtgt
ctaagaaaga
cg

tactgctgtt
agatgaaacg
tttecgatgtt
tactactatt
tgaagcttet
aagaaaggtc
atacgaattce
gttctetgaa
cceabtgggt
tgettctate
cttgattgaa
cgtecgaaaag
tgaaccaatc
aagatacgta
ctctgacaaa
accactgaac
caccgttact
cctgetgegt
tgatactgtt
tatccaggac
tcataacctg
tatggctget
ctaccagacc

<213> Artificial Sequence

ttattcgcag
gecacaaatte
gctgttttac
gccageattg
tctattatect
actccagttce
aaggttaaca
gattactctg
gaagatcact
tctgettgta
ccattggaat
gaagatgaag
aagaaggecet
cagctggtta
atccgtcaat
atccaattca
tctgtatcee
cgecaacgte
ggtctggctt
cactcegeta
ggtatgaacc
atgctgtocg
ttectgaccg

catcctecge
cggctgaage
cattttccaa
ctgctaaaga
tggaatctgg
ctaggggtge
gtgaaccagt
aaactcatta
gttactacca
acggtttgaa
tgtccgactce
ccccaaagat
tccaattaaa
tcgttgectga
gggtgcacca
ctttggttgyg
acgacactcet
atgataacgc
acgttggtgg
ttaacctgct
acgatggcaa
atcaaccatc
ttaacaaccc

attagctgct
tgtcatcggt

cagcacaaat

agaaggggta
taacgttaac
tgttecaacca
tgtcttgeac
ctceccagat
tggtagaatc
gggtcattte
tgaagcccat
gtgtggtgtt
cttgactaag
ccaccgtatg
aatcgtcaac
tttggaaatc
ggcatcettc
tcaactgetg
catgtgtcaa
ggttagctety
ccagtgteac
caaactgtte
gecagtgtate

8?‘%18&6‘%’(‘?98%5?? °18%9 °fgaaat gaccc ttcaaaccgt
“ggagt dag catcgttttc 1080

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1392




gattctacca tggtagtaac agtgatcttc acccaatggg taagtagtaa tttctctacc 1140
atct ggggag taatgagttt cagagtaatc ttcagagaac aaacctttgt ttttttq:g?@ﬂ@o

gt gcaagaca actggttcac tgttaacctt gaattcgcat tgcatggcat cttgcaactt 1260

t ggt t gaacavQorRssesCt ag gaact ggagt gacctttctt ggat aaacaa cClgcgaisagifazel320 -
gttaacgtta ccagattcca agataataga agaagcifca gcctctettt tctcgagaga 1380
taccccttct tctttagcag caatgctggc aatagtagta tttataaaca ataacccgtt 1440
atttgtgctg ttggaaaatg gcaaaacagc aacatcgaaa tccccttcta aatctgagta 1500
accgatgacagcttcagccg gaatttgtgc cgtttcatct tctgttgtag tgttgactgg 1560
agcagct aat gé%‘g’aggat ct gcgaat aa aacagcagta aaaattgaag gaaatctcat 1620
<210> 14 343> Baprirtiepoippprifpeiyl Pepuestsodon contortrix <220> <223>
Xaa in positions 4¥E8™ 46351916 and 536 correspond to stop codons'. <220>
<223> Native,ps.0pfibrol ase of Agkistrodon contortrix <400> 14 Met Arg Phe
Pro Ser IIetEJg@tIggc MacVadegleu Phe Ala Ala Ser Ser 1 5 10 15 Aha Leu
Ala'Ala Pro Val Asa Thr Thr Thr Qu Asp Gu Thr Ala Gdn 20 25 30 Ile Pro
Ala Gu Ala Val Ile Ay Tyr Ser'Asp Leu u Ay Asp Phe 35 40 45 Asp Val
Al a Val Leu<Pt® Phe Ser Asn Ser Thr Asa Asn Ay Leu Leu. 50 55 60 Phe Ile
Asa Thr Thr{tg Jg Ser IIe Ala Ala Lys Qu Gu @y Vval 65 70 75 . . Ser
Leu Gu Lys 44, Ser Ser Ile Ile Leu Gu Ser 85 90 1 April
2004 WO 01/ 25445 PCT/ USOO/ 029 - 10 Ay Asn Val Asn Asp Tyr.d u Val Val
Tyr Pro Arg<kys Val Thr Pro 100 105 110 Val Pro Arg Ay Ala Val Gn Pro
Lys Tyr G u<A2jr RbecribtioQ of Fyrifigil 3RRAed@5 G u Phe Lys Val Asn Ser du
Pro Val Val Leu PtigopetiegrifieLys Asn

<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 cttgactaag agatctttcce cacaaagata cgtac 45

<210> 11

<211> 44

<212> DNA

<213> Artificial Secuence

<220>
<223> Description of Artificial Sequence:
Oligonucleotide

<400> 11
ggttaatttyg aactgattct ctagaaaggg tgtttetatg catg 44

<210> 12

<211> 1620

<212> DNA

<213> Agkistrodon contortrix

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




130
145
Tyr
Ser
Met
Al a
Lys
Ile
Phe
- Met
Val
Asn
Adn
Ser
H s
Thr
380
Hi s

135 140 Lys Gy Leu Phe Ser Gu Asp Tyr Ser Qu Thr H's Tyr Ser Pro Asp
150 155 160 Ay Arg Qu Ile Thr Thr Tyr Pro Leu Ay d u AdprilE084 Cys Tyr
165 170 175 His Ay Arg Ile Qu Asn Ala Asp Ser Thr Ala Ser lle
Al a 18%%85 190 Cys Asn Gy Leu Lys H's Phe Lys Leu dn dy du
Tyr Leu "195%80 205 Ile Gu Pro Leu Leu Ser Asp Sﬁﬁ)@su,ﬁdza Hi s
Val Tyr Lys 210 215 220 Tyr @ u Asn GQu Lys du Asp- 4 a.Pro
Met Cys Gy Val 225 230 235 240 Thr Asn Trp A u Ser G u Pro
Lys Lys AI a Phe G n Leu 245 250 255 Asn Leu Thr Lys Arg Gn Arg
Pro dn A r Val G n Leu 260 265 270 Val Ile Val A a Hs Arg
Asn Thr y (Sﬁlrf‘?%ga Sz strpgd 2g0arrgsenkepstviad | | e Gn Trp
H s Gnlle Val Asn @ u 290 295 300 Ile -Tyr Pro Leu
Ile G'n Phezdhr Leu Val Gy Leu Gu Ile 305 310 315 320 Ser Asn
Asp Leu ||®2FhiColiialg TéyueSas o¥alat SaY pré-3ideRadbs 325 330 . Leu Al a
Phe Ay Asn Tr ﬁghara}r@qa Jdmtopgpxleu Leu Arg ‘Arg A n 340 345 350 Arg
Asp Asn Al o3 N,Leu Leu Thr Ala Ile Asp Phe Asp Ay Asp 355 360.. 365

Pl R el B Sl 1

Ser Ala‘l |®cé&@ahﬁlﬂa&e&d¢g§&| Batfl- gctd cacmc

<QQp
S o< o

8

)

Tyr
G.n
Asp
Arg
‘Ar g
Trp
335

Au
Hi s

Leu Gy

Cys Ay

Hiazcdaattae goGitpcddet cdsactits

Alg e

t
gattacgaag

- aagtacgaag
‘ttggaaaaaa

ggtagagaaa
gaaaacgatg
aagttgcaag
gctgtctaca
acccaaaact
agacaacaaa

aacactaaat

accattaacy
tggtccaace
gqtaactgge
accgctatcg

' ¢tgaaacatt

accatggcac

tgcggtgcaa
tcecgactget

' ctgaacaaac
' ctgaatagcg

-<223>

tgttcecteag
aggatgtcag

13
1620
DNA

<210>
<211>
<212>
<213>

<220>
<221>
<222>

misc_
Complement((1)..(1620))
Complementary (antisense} strand of sense strand

aQ%ﬁga
% Iétlt‘.g ttaﬁgf:l

atgccatgca
acaaaggttt
ttactactta
ctgactccac

gtgaaatgta

agtacgaaaa
gggaatcata
gattcccaca
acaacggtga
aaatctacag

aagatttgat

gtgaaaccga
acttcgacgg
ctactggtgt
acgaactggg
actcectgtgt
ctaagaaaga
cgtaagcgge
cegtcgacea

ttcaagttog

aatgccattt

feature

CeARgCch
aagaaaggtc
atacgaattc
gttctctgaa
cccattgggt
tgcttetatc
cttgattgaa
cgtcgaaaag
tgaaccaatc
aagatacgta
ctctgacaaa
accactgaac
caccgttact
cctgetgegt

_tgatactgtt

tatccaggac
tcataacctg

tatggctgcet -

ctaccagacc
cgeccagettt
tcatcatcat
gcacttacga
gcctgagaga

Agkistrodon contortrix

{See SEQ ID NO: 12)

<220>
<223>

Agkistrodon contortrix

<400> 13 ]
aataaaaaag tatcaaaaat gaagcctgca tctctcagge aaatggeatt
cttgattaga atctagcaag accggtcttc tcgtaagtge ccaacttgaa
gtcatgtcta aggctacaaa cteaatgatg atgatgatga tggtcgacgg

actccagtte
aaggttaaca
gattactctg
gaagatcact
tctgettgta
ccattggaat
gaagatgaag
aagaaggcct
cagctyggtta
atccgtcaat
atccaattca

tetgtatcee

cgccaacgtc
ggtctggett
cactcecgcta
ggtatgaacc
atgctgtecg
ttcctgaccg
ctagaacaaa
catcattgag
gaagaceggt
tgcaggctte

ctaggggtge
gtgaaccagt
aaactcatta
gttactacca

acggtttgaa

tgtcegacee
ccccaaagat

tccaattaaa:

tcgttgetga
gggtgcacca
ctttggttgg
acgacactct
atgataacgc
acgttggtagy
ttaacctgct
acgatggcaa

‘atcaaccatc

ttaacaaccc
aactcatctc
tttgtagect
cttgctagat
atttttgata

Anti-coding sequence of native pro-fibrolase of

taacgttaac
tgttcaacca
tgtctegeac
ctccccagat
tggtagaatc
gggtcattte
tgadgeecat
gtgtggtgtt
cttgactaag
ccaccgtatg
aatcgtcaac
tttggaaatc
ggcatcctte
tecaactgctg
catgtgtcaa
ggttgctctg

ccagtgtcac .

caaactgtte
gcagtgtatc
agaagaggat

.tagacatgac

tctaatcaag
ctttttratt

ctgacatcct
ctgaggaaca
cgctattcag

C,a H s
fpgdryg AQoraifa 4¢Dadlent By OYS
gitatpdsrt |tguaatctgy

300

360
420
480
540

600

660
720
789
840
900
960
1020

1080

1140
1200
1260
1320

1380

1440
1500

1560

1620

60
120
180



420 425 430 Ser Asp G n Pro Ser

Lys Leu Phe Ser As s Ser Lys Lys Asp Tyr
435 440 - 445 G n Thr o A0 Lys

: e Phe Leu Thr Val Asn Asn Pro G n Cys || @& Apaie0pén Lys
ro 455, @2%% Ala Ala Ala Ser Phe Leu Gu A n Lys Leggrhistneds G u
G u Asp 465 ég 480 Leu Asn Ser Ala Vgl Asp His His Hs Hs Hs Hs
Xaa Val Cys Ser 485 490 495 Leu Arg Hi s p Cys Ser Ser Val An Val Gy
Hs Leu Arg u Asp 500 505 510 Arg Ser Cys Xaa lle Leu Ile Lys Arg Met
Ser Qu Cys Hs Leu Pro 515 520 525 G u Arg Cys Arg Leu H s Phe Xaa Tyr
Phe Phe Jie 530 535 540 sehler kargridids adbiitogadl decglblacy2dikrgdighe tenodon
contortrix <22@stacsceyd™ gd§a£¢dtea fdghtfdggae @Ec@ﬁ@tttﬂgmasomoegtm« 39220>
<223> Xaa | n pesidabentglgareprugse ntusaddgeat Ramasgatac FRFOAFRIL - % gﬁf:}rﬂ’c
a

acid. This pheatmhctgsomsaﬁfeftQF §9Fé#aéPF‘écfa€¥{‘PFﬂac RE-agbrass i 3‘% the
letter "E'. <4BRRPITRARL20LPH A %?@%ﬁm i/ ol le
e e: £ 6b8p Lys

aCCﬁét

Ile Arg An

Val Ala Asp 1t§?2§g

Arg Pro Leu
G n Phe Thr

- <212>

:gérﬁba

ddhsg fh b@ d&&iacé&fb Ab¢aabtacAgartGhacch | &80 Tyr

3gatkcdinn deabpeddag XB4ra46a0 Lo BItPETIIST27020atay 48N | | €
3Ytgachopt SEFIREEATIERIGAS

catacggtgy
cttagtcaag
aacaccacac
atgggcttea

. gaaatgaccec

gattctacca
atctggggag
gtgcaagaca
tggttgaaca
gttaacgtta
taccccttct
atttgtgetg

accgatgaca’

agcagctaat

<210>
<211>

14

540
PRT
<213>

<220>
<223>

Leatmcg@uytmac@ce

tcagcaacga
tttaattgga
atctttgggy
gagtcggaca
ttcaaacecgt
tggtagtaac
taatgagttt
actggttcac
ggaccectag
ccagattcca
tetttageag
ttggaaaatyg
gcttcageeg
gcggaggatyg

to stop codons.

<220>
<223>

<400> i4

1

5

taaccagcty-

aggccttctt
cttcatcrtc
attccaatgg
tacaagcaga
agtgatcttc

cagagtaatc

tgttaacctt

gaactggagt’

agataataga
caatgctgge
gcaaaacagc
gaatttgtgc
ctgcgaataa

Agklstrodon contortrix

Xaa in positions 465, 493,

tacgtatctt

‘gattggttca

cttttegacyg
ttcaatcaag
gatagaagca
acccaatggg
ttcagagaac
gaattcgtat
gacctttctt
agaagéttca

aatagtagta

aacatcgaaa
cgtttcatct
aacagcagta

bt
tgtgggaatc
tatgattcce

‘ttttegtact

tacatttcac
gtggagtcag
taagtagtaa
aaacctttgt
tgéatggecat
ggataaacaa
gcctctettt
tttataaaca
tccectteta
tctgttgtag
aaaaltgaag

-

pettag

tttgttgtct
agttttgggt
tgtagacage
cttgcaactt

‘catcgttttc

tttectetace
trttttccaa

cttegtactt”

cttcgtaace
tctcgagaga
ataacccgtt
aatctgagta
tgttgactgg
gaaatctcat

516 and 536 correspond

‘10

Native pro-fib:qlaée of Agkistrodon contortrix

Met Arg Phe Pro Ser Ile Phe Thr Ala Val Leu Phe Ala Ala Ser Ser

15

Ala Leu Ala Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gln
30

20

25

. Ile Pro Ala Glu Ala Val Ile Gly Tyr Ser Asp Leu Glu Gly Asp Phe
C T35

- 40

45

Asp Val Ala val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu .

50

Phe Ile Asn Thr

65

55

75

60

Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
. 70 : ,

.80

: Ser Leu Glu Lys Arg Glu Ala Glu Ala Ser Ser Ile Ile Leu Glu Ser
85

90

95

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620




Leu Ile Thr Val Thr Ser Val Ser H's Asp Thr Leu Ala Ser Phe Ay 65-70 75

80 Asn Trp Arg Gu Thr Asp Leu LeU Arg Arg G n Arg H's Asp Aspagdraoos85 90
95 A n Leu Leu Thr Ala Ile Asp Phe Asp Gy Asp Thr Val Ay Leu Ala 100 105
110 Tyr VO@25448 y Met Cys G n Leu Lys His Ser Thr Gy PETUBNET®Pn 115 -
120 125 Asp His Ser Ala Ile Asn Leu Leul®¥al Ala Leu Thr Met Ala Hs GQu

130 135 .140 Leu Gy H's Asn Leu Ay Met Asn Hs Asp Ay Asn Gn Cys H's

Cys 145 150 155 160 Ay Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp

Gn Pro Ser 165 170 175 Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr Gn

Thr Phe Leu Jhr 85, 190 Vi nProg Adn Cys lle Leu Asn Lys Pro
195 200 <2165 f‘énj‘%glﬁlﬁ% 5?5’29‘”2%&‘29&{%2&‘1%% &ﬁ?%’ﬁo‘%ﬁn“‘%‘bﬁf%rtri X <220>
<223> Native fibrol ase of Agkistrodon contortrix <220> <223> xaa in :
posi tion 1 wepresenryseivhelLkhenmctal pre oot c1PWep 1kt @dd e1a@kd. This

chem cal conpoundilss referred to %2 the specificatzson as the letter E'.
<400> 16 Xaa_Arg Phe Pro. G n Ar T[yr Val dn Leu Val lie Val Ala Asp H's .
1 5 10 15 AP r\?gg IXSVaFhpsn_y&r A8nVad Valadpe ddf Ly PiwEvs PR Arg G n Trp
20 25 30 Val H<&°An Ile Val ASR Thr 11e Asn G*8°11e Tyr Arg Pro Leu Asn
35 4D 45 1rfpighl 1200fhe VR Q14 25445 Pel! §SOPLZE02%yr ser pro asp

145 150 155 160

Gly Arg Giu 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 Aala
180 185 1580

Cys Asn Gly Leu Lys Gly His Phe Lys Leu Gln Gly Glu Met Tyr Leu
185 200 . 205

Ile Glu Pro Leu Glu Leu Ser Asp Ser Glu Ala His Ala Val Tyr Lys
210 218 220

Tyr Glu Asn Val Glu Lys Glu Asp Glu Ala Pro Lys Met Cys Gly Vval
225 T 230 235 7 240

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 .

Val 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 Xle Val Asn Thr Ile Asn Glu
290 295 300

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 Gln
. 340 345 350

Arg His Asp Asn Ala Gln Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp
355 360 . 365

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




-13 1le dn Phe Thr Leu Val dy Leu Qulle Trp Ser Asn G n Asp Leu- 50 .

55 60 Ile Thr Val Thr Ser Val
70 75 80 Trp Arg G u Thr Asp Leu Leu
85 90 95 memwisumsThr Ala Ile Asp Phe
100 105 110 Vall Ay Ay Met Cys G lIn
Asp 115 120 125 His Ser Ala Ile Asn
Gu Leu 130 135 140 Ay H's Asn Leu

Ser His Asp Thr Leu Ala Ser Pheq @y 65

Arg Arg An Arg His Asp Asn Ala G n
Asp Gy Asp Thr Val pErysbeirdl a Tyr
Leyjkys H's Ser Thr Gy Val Ile Gn
Leu Leu Val Ala Leu Thr Met Ala H's
Gy Met Asn His Asp Gly Asn @ n Cys

H's Cys Gy 145 150 155 160 Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser
Asp G n Pro T8ercliygel 1BHGLY@s) A8 s 3y Plre IBerasAsipuCys: BeY Alyslelys Asp Tyr

G n Thr Phe3eu Thr Val 18G°485 190 Asn As#®Fro A n Cys |l eé%eu Asn Lys
Pro 195 20Q,<210> .17 .<211> 5 <212> PRT <213> Artificial Sequence <220>
C293> Dasor iBE 188 P K CFy Zed il dhache B ot £ R

e Pro Ser

pro-fibrol ase of Agkistrodon contortrix <400> 17 Met Arg Ile
Phe Thr Al aa¥alcihetysPhis &F# e aalSexsnSesr cfs Yaluelbad a1d ede Aled Al a Pro Val

Asn Thr Thr Thr Gu A2 A u Thr Ala (% 20 25 30 .1l1¢3®Pro Ala Au Al a Val
Ile Ay Tyr Ser Aleeu GIuLGIy Asp Phe 35 40 45 Asp Val Ala Val Leu Pro
Phe Ser Asn “SEr*SPhiiaTP ASTH TP \FLellS &tF 280 U8 %0 B’y SASH™Thr Thr Ile
Ala Ser Ile Ala Ala'Lys Au du dy val 65 70 75
Gln Thr Phe Leu Thr Val &sn 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
I.eu 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 Tle Leu Ile Lys Arg Met Ser Glu Cys Hig Leu Pro
515 520 525
Glu Arg Cys Arg Leu His Phe Xaa Tyr Phe Phe Tle
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 acid. This chemical
compound is referred to in the specification as
the letter "E".
<400> 15
Xaa Gln Arg Phe Pro Gln Arg Tyr Val Gln Leu Val Ile Val aAla Asp
-1 5 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 40

45




1 April 2004 WO 01/ 25445 PCTIUSOO 27029 -14 Ser Leu Gu Lys Arg Qu Al a
Gu Ala Ser Ser Ile Ile Leu Gu Ser 85 90 95 Gy Asn Val Asn AapriBgos G u
Val Val Pro Arg Lys Val Thr Pro 100 105 110 Val Pro Arg Ay Al a Val
Adn Pro L%&o 25448 u Asp Ala Met G n Tyr 115 120 125 G uPPRASIYHFY,| Asn
Ser u Pro Val- Val Leu H's Leu Qu Lysl&Asn 130 135 140 Lys Gy Leu Phe
Ser Qu Asp Tyr Ser Au Thr His Tyr Ser Pro Asp 145 150 155 160 dy Arg
Gulle Thr Thr Tyr Pro Leu Ay Gu Asp H's Cys Tyr Tyr 165 170 175 His

Gy Arg | a_Ser lle Ser Ala_ 180 185 190
Qys Asn GI y glA%anAﬁig Q ‘?5’h§ %%Y Rl @“ T VI MY Tt AfRu 195 200
205 Ile Qu Pro eu Glu Leu Ser Asp Ser Qu Ala is Ala Val Tyr Lys 210
215 220 Tyrréaluidshr Vah ®rusdy $alChdr ASp LdpuTY Bedra0alges Mat ¢GQys Ay Val
225 230 235 &40 Thr A n Asn Mrp Qu Ser Tyr @u Pro lie Lys &ys Ala Phe G n
Leu 245 250 255 Asn Leu Thr s Arg Ser Phe Pro Gn Arg Tyr Val @ n Leu
Val 1le 2605285 279 &xIT Agf)“ Hr—g AxE POgeliadre FHE FLsysAz?/ﬁl%sn dy Asp
Ser Asp Lys 275 280 285 Ie Arg An Trp9\9al Hs @n lle Val Asn Thr Ile
Asn QU | Teqhyien 290 B953001 /58, BEQ ALpUiSild b Gul dlerdiageu Val Gy
Leu Gu lie Trp Ser 1305 310 315 320 1Asn n Asp Leu ifilge Thr Val Thr Ser
Val Ser H's Asp Thr Leu Ala 325 330 335 Ser Phe Gy Asn Trp Arg Qu Thr
Asp Leu LeuT¥¥ a2l Y(§1M MRtgCyd §1n 340 1F4FHIZ5erAGhr Adn Wlall§ Blieu Leu Thr
Ala Ile Asp Phe A3p°dy Asp Thr VAR® 355 360 365 123

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
145 150 155 160
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 _ 185 190
Val Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro
195 200
<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 10 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 aAsn Thr Ile Asn Glu Ile Tyr Arg Pro Leu Asn
35 40 45




Gy Leu Ala Tyr Val Ay Gy Met Cys A n Leu Lys Hs Ser Thr dy 370 375
380 1 April 2004 WO 01/25445 PCT/US00/27029 15 Val Ile G n Aggtdoss Sex
Ala Ile Asn Leu Leu Val Ala Leu Thr Met 385 390 395 400 Ala H's Gu Leu
Ay Hs AYPUEH4ES y Met Asn His Asp Ay Asn G n 405 410PEIRISOHAI0M s Cys
Gy Ala Asn Ser Cys Val Met Ala Ala Met-13xu Ser Asp 420 425 430 G n Pro
Ser Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr G@n Thr 435 440 445 Phe
Leu Thr-Val Asn Asn Pro Adn Cys Ile Leu Asn Lys Pro Xaa Ala 450 455 460
Ala Ala Ser Phe Lleu Qu G n Lys Leu Ile Ser Qu Gu Asp Leu Asn 465 470
475 480 Ser ﬂleac"%?h%gﬁr Eed Y9isCH LeHCiv Hls TIPS dsv AN AR &8 ° Leu Arg
485 490 495 Hi s p Cys Ser Ser Val @n val Ay s Leu Arg Gu Asp Arg Ser
500 505 510 £%Stifadad hr L@y vd1esdsy §i Aagp Mok S6r Al BeOpseHis 48U Pro Gu Arg
515 520 525 @gs Arg Leu His Phe xaa Tyr Phe Pie Il e 530 535 g210> 18
<211> 602 <212> DNA <213> Agkistrodon contortrix <220> <223> Fragnent of
fibrol ase of TmRgkI%sE+OABR 268 it bey Fk%@ﬁ@@@a&%%ﬁﬁ@@éna‘%ﬁMCt g

ct aaagaaga aggggt at ct ctcﬁégaaaagagaggct gdB0 agcttcttct atfatcttgg

aat ct ggt aa C&U %Cgfﬁ; A&éa‘c.tg@aiggpt ﬂ]iet B% %EQ%EJZHnr Val Gly Leu Ala Tyx

100 105 110

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 Gln Cys His Cys Gly
145 150 155 160

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

Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr Gln Thr Phe Leu Thr Vval
180 7 185 190

Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro
195 200

<210> 17

<211> 538

<212> PRT

<213> Artificial Seguence

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

<400> 17
Met Arg Phe Pro Ser Ile Phe Thry Ala Val Leu Phe Ala Ala Ser Ser
1 5 10 15

Ala Leu Ala Ala Preo 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 Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu
50 55 60

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




aaaggt cact ccagttccta ggggtgctgt tcaaccaaag tacgaagatgccat gcaat al80-
cgaattcaag gttaacagtg aaccagttgt cttgcacttg gaaaaaaacaaaggttt giabd48o4
ctctgaagat tactctgaaa ctcattactc cccagatggt agagaaattactacttaccc300

at t gggt gadv@avzsaes gtt act accat gg t agaat cgaa aacgat gct gactrayrassogeB£0
.ttctatctct gcttgtaacg gtttgaaggg tcatttjgaag ttgcaaggt gaaatgtactt420
gattgaacca ttggaattgt ccgactctga agcccatgct gtctacaagtacgaaaacgt 480
Ccgaaaaggaa gat gaagccc caaagatgtg tggtgttacc caaaact gggaat cat at ga540

accaat caag aaggccttcc aattaaactt gactaagaga tctttcccacaaagatacgt600 ac602
<210> 19 <ZBRI>L@18Y LypAFy GRpodaVvB 031 52805epCileUSBOLeY (29 Serl6 <212> DNA
<213> Agki strodon contortfix <220> <223>%ragment of fibP8l ase of

Agki st r odon dgniar b4 X #0014l opARYL 220, LRS! ARD 2O ELLLCC cacaaagata
cgtacagctg gttatcgttgi@d ctgaccaccg tgd gaacact daat agagcdg gt gactctga
caaaat ccgt caatgggtgc 120 accaaatcgt caacaccatt agcgaaatct acagaccact
gaacat ccaa tvagatt ggcl8ala Vel gilint Bralgalrgt Ul caspasce aag &b -tygat caccgt
tacttctgta tcccacgbia 240 ctctggeht®c cttcggtaac tiRfcgt gaaa ccgacct get

gcgt cgccaa cgtcatgata . 30 cgct.caact . gctgaccqct, af cgacttcg acggt gatac
tgttggtctg gc’gflt%(gg ’fsgV%ngsn %tegg%é?%iogv%c&gitl‘ﬁgaﬁ:cﬁ?‘?c@f‘é@? gt t at cca
ggaccactcc gctattaacc 420 tgctggttge tctgaccatg gcacacgaac tgggtcataa
cct gggt at g asecAgURiu)PKS Ber graaspat-gséc alh gegaiisgtaaaet eeb Ghbgt t at ggc
tgctatgcetg ti@égat caac 540 d&Pccaaact gttctasgac tgctctaaga @agact acca
gaccttcctg accgttaaca 600 acccgcagtg tatcctgaac aaaccgtaag cggccgecag
ctttctagaa CHELFECEFalvplT tTch"g'éa a“@‘g%?t Y fsPaltsy E¥Yy (¥ Wecat cat ca

tcatcatcat tgagtttgta 72 &5 gccttagaca tgadtgttcc tcagttcddy ttgggcactt

acgagaagac cggt@bt g6t 17B801u agatdpt 2al 26230AGHAN0 1 62038 GeF Akttgc 816
<210> 20 <211> 1373 18R212> DNA <213>1#gki strodon contestrix <220> <223>
Fragment of fibrolase of Agkistrodon contortrix

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 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 FPhe Gla 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

TIle Arg Gln Trp Val His Gln Ile 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
340 345 350 i

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

Gly Leu Ala Tyr Val Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly
370 375 330




<400> 20 tactattgcc agcattgctg ctaaagaaga aggggtatct agcttcttct attattttgg
aatctggtaa cgttaacgat aaaggtcact ccagttccta ggggtgctgt tcaactasagood
cgaattcaagmce;ttaacagtg aaccagttgt cttgcacttg ctctgaagat tactctgaaa
ctcattact CYe8¥=ARt ggt attgggtgaa gatcactgtt actaccatgg tPEFAHROG AR
ttctatctct gcttgtaacg gtttgaaggg tcatttcldag gattgaacca ttggaattgt
ccgactctga agcccatgct cgaaaaggaa gat gaagccc caaagatgtg tggtgttacc

accaat caag aaggccttcc aattaaactt gactaagaga acagctggtt atcgttgctg
accaccgtat gaacactaaa aatccgtcaa tgggtgcacc aaatcgtcaa caccattaac
catccaattc aghtQ0bt0ag) 4§ 9922al .C1A0LELARS 1Ll ELILAL ¢S, GREYRGACt C
tggcatcctt cggtaactgg tcgcaaacgt catgataacgegt caact gct gaccgpt atc
tggtctggct tacgttggtg gcatgtgtca actgaaacat ccactccgct attaacctgc
tggttgctct deecdcdisgéoaleyGly dligamn LacGat gge sacitiaghgt cay Gisgogat gca
tat gct gt cc gat caaccat cc&8actgtt ctccgactdd® cttcctgacc dgfifaacaacc

cgcagt gt at t gaacaaa ., ! Gt agaacaa aaactcatct cagaagagga tctgaatagc
tcatcattga gcgcg'f' ?Ig sa%fzsc f% g‘%%%‘gfl gsgerc Ot g%aggt% &h Alﬁg%&g’g%t‘gggu 5t ?‘Ef@t aga
ttctaat caa gaggat gtca ctcgagaaaagagaggct ga60 tacgaagttgtttatccaagl20

t acgaagat gccahgematar] 80 gaadhaasnsanagoys tset 144 0na0agnast tagtaest t accc300
aacgat gct gact ccact ¢85360 tt gcaaggt gavat gt actt 420 gt edmacaagt acgaaaacgt 480
caaaact gggaat cat at ga540 tctttcccacaaagat acgt 600 tacaacggt gact ct gacaa660
gaaat ct acagaP@Eait?;g 730" 85%19“5{%j’;@a‘ﬁ]d’agé‘btltlaéﬂ%oﬁ%g%@aa‘a‘%é‘@ac"eltagct gcg840
gactt cgacggt gat act gt 900 460

Ala Ala Ser Phe Leu Glu Gln Lys Leu Ile Ser Glu Glu aAsp Leu Asn

465 470 475 480
Ser Ala Val Asp His His His His His His Xaa Val Cys Ser Leu Arg
485 480 495
His Asp Cys Ser Ser Val Gln Val Gly His Leu Arg Glu Asp Arg Ser
500 505 510
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 agcattgctyg ctaaagaaga aggggtatct ctcgagaaaa gagaggetga 60
agcttcttet attatettgg aatctggtaa cgttaacgat tacgaagttg tttatccaag 120
aaaggtcact ccagttcocta ggggtgetgt tcaaccaaag tacgaagatg ccatgcaata 180
cgaattcaag gttaacagtg aaccagttgt cttgcacttg gaaaaaaaca aaggtttgtt 240
ctctgaagat tactctgaaa ctcattactc cccagatggt agagaaatta ctacttacec 300
attgggtgaa gatcactgtt actaccatgg tagaatcgaa aacgatgctg actccactge 360
ttctatctet gettgtaacy gtttgaaggg tcatttcaag ttgcaaggtg aaatgtactt 420
gattgaacca ttggaattgt ccgactctga agccocatgct gtctacaagt acgaaaacgt 480
cgaaaaggaa gatgaagcce caaagatgtyg tggtgttacce caaaactggg aatcatatga 540
accaatcaag aaggccttec aattaaactt gactaagaga tettteecac aaagatacght 600
ac 602
<210> 19

<211> Bl6




tctactggtgttatccagga960 cacgaact gggt cat aacct 1020 aactcctgtgttat ggct gc1080
t ct aagaaagact accagacl1140 ccgt aagcggccgccagett 1200 gccgtcgaccaﬁgaﬂqaﬁpalZGO
gttcaagttgggcacttacgl320 gaatgccatttgcl373

WO 01/25445 PCT/US00/27029

<212> DNA

<213> Agkistrodon contortrix

<220>
<223>

<400> 19

tccaattaaa
ctgaccaccg
accaaatcgt
ttggtttgga
ctctggeatce
acgctcaact
gtggcatgtyg
tgctggttge
gcaaccagty
catccaaact
accegeagtg
tctcagaaga
gecttagaca
agattctaat

<210>
<211>
<212>

20
1373
DNA

cttgactaag
tatgaacact
caacaccatt
aatctggtcc
ctteggtaac
gctgaccget
tcaactgaaa
tctgacecatg
tcactgcggt
gtteteccgac
tatectgaac
ggatctgaat
tgactgttcc
caagaggatg

agatetttce
aaatacaacg
aacgaaatct
aaccaagatt
tggegtgaaa
atcgacttcyg
cattctacta
gcacacgaac
gecaaactcct
tgctctaaga
aaaccgtaag
agcgcogtayg
tcagttcaag
tcagaatgcec

<213> Agkistrodon contortrix

<220>
<223>

<400> 20

tactattgece
agcttettct
aaaggtcact
cgaattcaag
ctctgaagat
attgggtgaa
ttctatetct
gattgaacca
cgaaaaggaa
accaatcaag
acagctggtt
aatcecgteaa
catccaatte
ttctgtatce
tegeccaacgt
tagtctggct
ccactceget
gggtatgaac
tatgctgtecc
ctteetgacce
tctagaacaa
tcatecattga
agaagaccgg

agcattgctyg
attatcttgg
ccagttccta
gttaacagty
tactctgaaa
gatcactgtt
gcttgtaacyg
ttggaattgt
gatgaagecce
aaggecttcce
atcegttgetg
tgggtgcace
actttggttg
cacgacactc
catgataacyg
tacgttggtyg
attaacctgec
cacgatggca
gatcaaccat
gttaacaacc
aaactcatct
gtttgtagee
tcttgectaga

ctaaagaaga
aatctggtaa
ggggtgetgt
aaccagttgt
ctcattacte
actaccatgg
gtttgaaggg
cecgactetga
caaagatgtg
aattaaactt
accaccgtat
aaatcgtcaa
gtttggaaat
tggecatcecett
ctcaactget
gecatgtgtca
tggttgectet
accagtgtea
ccaaactgtt
cgcagtgtat
cagaagagga
ttagacatga
ttctaatcaa

-16 -

cacaaagata
gtgactctga
acagaccact

-tgatcaccat

ccgacctgcet
acggtgatac
gtgttatcca
tgggtcataa
gtgttatggce

aagactacca

cggecgecayg
accatcatca
ttgggcactt
atttgc

aggggtatct
cgttaacgat
tcaaccaaag
cttgcacttg
cccagatggt
tagaatcgaa
tecatttcaag
agcccatget
tggtgttace
gactaagaga
gaacactaaa
caccattaac
ctggtccaac
cggtaactgyg
gaccgctate
actgaaacat
gaccatggca
ctgcggtgea
ctcecgactyge
cctgaacaaa
tctgaatage
ctgttectca
gaggatgtca

Fragment of fibrolase of Agkistrodon contortrix

cgtacagetg
caaaatccgt
gaacatccaa
tacttotgta
goegtegecaa
tgttggtctg
ggaccactec
cctgggtatg
tgctatgetg
gaccttecctyg
ctttctagaa
tcatcatcat
acgagaagac

Fragment of fibrolase of Agkistrodon contortrix

ctcgagaaaa
tacgaagttyg
tacgaagatg
gaaaaaaaca
agagaaatta
aacgatgetyg
ttgcaaggtg
gtctacaagt
caaaactggg
tettteceac
tacaacggtg
gaaatctaca
caagatttga
cgtgaaaccy
gacttcgacyg
tetactggtg
cacgaactgg
aactcctgtyg
tctaagaaag
ccgtaagegy
geecgtocgace
gttcaagttg
gaatgccatt

gttategttg
caatgggtygce
ttcactttgg
tceocacgaca
cgtcatgata
gcttacgtty
gectattaacc
aaccacgatg
tccgatcaac
accgttaaca
caaaaactca
tgagtttgta
cggtecttget

gagaggctga
tttatccaag
ccatgcaata
aaggtttott
ctacttaccce
actccactge
aaatgtactt
acgaaaacgt
aatcatatga
aaagatacgt
actctgacaa
gaccactgaa
tecaccgttac
acctgctgeg
gtgatactgt
ttatccagga
gtecataacect
ttatggectge
actaccagac
ccgecagett
atcatcatca
ggcacttacyg
tgc

60

120
180
240
300
360
420
480
540
600
660
720
780
816

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1373




