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Background of the Invention

7
N

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 Biochemistry and Biophysics, Volume
289, Number 2, pages 197-207 (1991). The enzyme '
exhibits direct fibrinolytic activity with little or no
hemorrhagic activity, and it dissolves blood clots made
either from fibrinogen or from whole blood.
25
The amino acilid 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 590-600, and European Patent Application No.
0 323 722 {(Valenzuela et al.), published July 12, 1989.




TR, TT, TZ, UA, UG UZ, VN, YU, ZA ZW (84) Designated St ates, (regional):
ARl PO patent (GH GM KE, IS MN M, SD, SL, Sz, Ti, \/\% Frliraman
patent (AM AZ, BY, KG Kz, MD, RU, TJ, TM, European patent A‘?’

Cz DE, DWyolefzssid, FR, GB, CGR, LE, i T, LU M, NL, PT, REUSW@ARR? patent_
(BF, BJ, CF, CG C, CM GA ON, GN M., MR NE, SN, TD, TG _ Publi shed:
--- Rith international search report. For two-letter codes and ot her
abbrevi ations, refer to the "GQuid- ance Rotes on Codes and

Abbrevi ati ons"appearing at the begin- ning of each regular issue of the PCT
Gazette. (54) Title: FIBRINOLYTI CALLY ACTI VE POLYPEPTI DE S MRFPSI FTAV

LFAASSALAA PVNTTFEDET AQ PAEAVG: ¥ SHE EGREDN,AMRESNSTN NGLLFI NTTI
ASI AAKEEGV ~ SLEKREAEAS S | LES'GWN%VEWVPRKV—TPVPRGAVQD KYEDANOYEF

KVNSEPWLH LEKNKGLFSE DYSETHYSPD CREI TTYPLG EDHCYYHGRI ENDADSTASI
SACNGLKGHF 'KLOGENVLIE Phid SDStedt iAvY KYBNYEKs EDEARKMRIN t IRONVESYEPI

KKAFQLNLT ~ NI Q
FTLVGLEI M N %%@%Eé&%ﬁé’“%%&% %‘%E%W TRt
AYVGAVOQLK HS P@Dksr%@mwmo AECEH M&ANL
SDQPSKLFSD lC;SIéKBMQIEEeﬂ/é&&\IP&KZIHé&éﬂﬂ @s( Sﬁl))vémsadsai:ﬁg thiféndio Inaliyd i cal |y
active neta r_ot, ase e vel olytic")
whi ch i s usef % forﬁhg g pﬂ%o&gﬁtm’g'?isegf%lrw ggcg% &a <?Jhéd{']cgla J&{%ar%f’e“ al s for
its producti oﬁuw pEcHABI %to%@%@ ¥R :aPeaBds¥arbapts thewngfi 2004 WO
01/ 25445 PETI Uo00a24828aF| BRI NOLYTI CALLY ACTI VE POLYPEPTIDE 5 Field of the
I nvention This invention relates to a fibrinolytically active

et al | oprot ei nase_of non-naturally occurring -sequence, to conbi nant
r(et;hods for its manuf acTheetemnd rECure” is usedi imt ieatd¢onyardrionsdsis in

VI VO. 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 clot 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 fibrinoclytic polypeptide
25 found in snake venom). Native fibrolase is known to
contain several alternate N-termini: QQRFP, EQRFP and

I

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
vields 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,




Background of the Invention Fibrolase is an enzymatically active

pol ypeptide (specifically, a netall oproteinase) conposed of ig@_ nlno acid
residues that was originally isolated by purification fromth d78M of the
Sout hern wioppsussead snake;, United States Patent No. 4, 63rRidle/270ssssued
Septenber 9, 1986 (Markland et al.); and Guan et 20 al., Archives of

Bi ochem stry and Bi ophysi cs, volune 289, Nunber 2, pages 197-207 (1991).

The enzyne exhibits direct fibrinolytie€ activity with little or no
henorrhagi c activity, and it dissolves blood clots nade either from
fibrinogen or HheomywhdakedbgbotamPbe Thesiatdanreatildss equancpleéxéd br ol ase has

al so been deter ¢ i nant production
in yeast and &géﬁ%gﬁgﬁﬁgﬁ%gggﬁﬁgﬁ%§Egggﬁ%gﬁgghbgﬁngcgggltions in vivo;
Randol ph et al. 30 Protein Science, Canbridge University Press (1992),
pages 590- 600, and Eur omﬁaaoﬂafeﬂt Aﬂ'lliilf‘e&idMnHﬁt Ra823£ 7€R; ¢ Val enzuel a et
> Sumary 6f RSN PERUTATE § (B S aorae e 4Y s PBfnol ytic 5
netalloprotelﬁk§@mnaﬂnﬁglﬁheym€¢ﬁlﬁuLpnﬂdupe@bcuﬂhengestlhea$ array of amno

aci ds depi ct eQ};ﬂé&t%EthRonueity & Shd &l 'b‘%@dh@th@l:)ﬁbgréé gdovel acting
t hr onbol ytic" vi.ded are nuclelc cid nDIecuIes such

ro
as.the one of rﬁ@%nﬁét Elg\lﬁaf@g LR (& PSPCL161IahHRFRFIREAThe term
"mature" i s usaghligattisnsoaventhenaltersbrsertdousefler to the biologically
active polypeptide which has been enzymatically processed in situ in the
15 host cell to cleave |t‘fron1the prepro reglon Because of its
fi prlnolytlc activity, NAF F : BiQuresy cl ot |l ysi ng agent
tlo ;treat thronb05|s in a nannal (|nclud|ng rats, pi gs and 20 hunmans).

FIGURE 1 depicts in linear fashion the full
amino acid sequence of NAT (SEQ ID NO: 3), consisting

15 of the "prepro" region {(underscored), which includes
the “signal” peptide, and the mature polypeptide
{non-underscored) .

Detailed Description of the Invention

20

NAT may be produced by recombinant expression
of the nucleic acid molecule of SEQ ID NO: 4, which
encodes the full amino acid 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
yield the mature active polypeptide (SEQ ID NO: 1).

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

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




The NAT pol ypeptide of this invention provides advantages over naturally
occurring fibrolase as a therapeutic agent (i.e., the fibri naﬁ% B0
pol ypeptide 25 found in snake venom). Native fibrolase is kno 189 ontain .

several ahlygppaig N-termni: QORFP, EQRFP and ERFP (in wiraioeorsTo20
designates a cyclized glutam ne, or pyroglutamc acid). Mre specifically,

starting with an N-term nus conposed of QOQRFP, the fibrolase nol ecule 30
under goes degradation to result in tw isoforns, having N-term nal
sequences of EQRFP and ERFP, respectively. Reconbinant fibrol ase as

produced in yeasthilominedl bypediehdsod Mt idl hriibheerof sthese forns

and is thus not h Jengous e Loayza et al Jqurnal ,of 35
Chr onat ogr aphy® pa@rgé‘:§§$y24§n( te?%'}léjﬁa'ef“,e*lﬂﬁ???2004 WO

01/ 25445 PCT/ ijl@?aomll ®e pheseyc|vized Ylarwliypeptasiedis results in a

"bl ocked" dEMES %b%hwﬁgﬁélfeﬂw%&ggm&@ BackBrgoptrast, the
reconblnant of this Jnvention praovides a single species: only one

N-termnus3s t§1 c'aIEI' y SOt dduEEHRIFIRS rd&INOSts  greater honpgeneity of the
end product conpared to reconbinant fi br ol ase which is beneficial when

nmedi cal applications apgtRecip *gr&g@(gll ashl 38 t"%}qe?w%f OPegﬁ ﬂsl on of

the-Figures FIGURE 1 depicts Ln |Inear amn acid

sequence of W(@EQailﬁoNBtlé}zaEbﬁs@Ts‘? i JRPSIB It FeUBREBF othereprbn

(under scor ed) , winhitt fericodeudRe shile pSignedtideapt imde, p@'&dehhe mat ur e

pol ypepti (Qgg r re [ Descr . the_invention 20
NAT may bgﬁ)pr uce rgﬂgj% %&% W%I naggé%xljﬁ%glseslco acj'%fI R ﬁee%hl&c eFif:l 25 MW nol ecul e

of SEQ I D NO ncamtf @@dléﬂ@aaésamh@of@ﬁid amiclves §lsakdaacehefSNAT (SEQ I D

5 3), i ncl ugh g tdeetRbaRr 851 €Hk Ofed 1 &N NI @BRlY d8e +a¥83e25 and mature
polypeptlde fr‘"ﬂé%éﬁéi eld%%cﬁ8§slgggdeﬂégéiencodlng alternative

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

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

20 or translation, depending on the host cell.

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

§ } 25 Laboratory Manual, Cold Spring Harbor Laboratory Press,

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

30 vwversion thereof may be obtained, for example, by

l 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 (8). Alternatively, a DNA

molecule encoding NAT may be prepared by chemical




sui tabl e host. Follow ng expression, the prepro region is enzymatically
processed off in the host cell to yleld the mature active po XEqQB%pe (SEQ
ID NO 1). 30 Preferably, NAT is produced reconbinantly in ea :
be expl ai §fp1i8449r €at er detail further below The naturgcp,ggmﬁgl de (SEQ
ID NO 1) which 35 is thus produced nmay or may not have an am no term nal

1 April 2004 WO 01/ 25445 PCTI US00/ 27029 - 4 nethionine, depending on the
manner in which it is - prepared. Typicaldy, an am no term nal nethionine
residue will be present when the polypeptide is produced reconbinantly in

a non-secreti @-,grnlaﬁ@t;ggi@élfi_;, (2tthodEweaql 'uc}wﬁhra@nt@é dibel hast .- Besi des the
nucl ei c acid nDIecuIe of ' Ie auﬁrde enerate

r NO 2, als t|
sequences t he P& aﬂhlcﬂc% cé%Q%ﬁBQ§§%El%8ﬁy§§p t 10
i nventi on al sé&ngrtyr a€hemnubrtish ¢ Bebi.d Vimdluseuk8s phaﬁsn%y6'ﬁh%ode addi ti onal

?hm no ?CI d resul%% Fl 2pki &g 1€ the oia ¥11R0bE! 889eL41 i dxe@ on encodi ng
e nm ure

€, such as sequen es enco alternative pre/pro
regions (i? u§3&§§ﬁ BS 1% KPSﬁeig §E%g§t ordof {hﬁﬁgﬁﬁqyﬁeptlde
t hr ough ceII mmmbhanés¢d|mucxﬂquxﬁaﬁ dalme benaynvbéspred pao segml (i.e.,

found in nat ‘frx%b{nlén%c&é{ﬁé‘gtﬁéég %a@@e}netigﬁsagﬁiatﬁl‘?@aframces nmay

al so be noncodi ng sequences, Inclu regul atory sequences such as
pronoters of FP§n§B?PpP?o%1@EF?ﬁ & &3t tenfogBpa it mtednidshe host cell.
NAT can be pr epafiedcasbngthel dekineth 1lengetnbi nant DNA t echnol ogy net hods,

such as thgse set forth in Sanbrook et al., Mlecular Coning: A 25
Laboratory Manual , Col d Spring Harbor Laboratory Press, Cold Spring
Har bor, NY (1989) and/ oFha RN atokacwle is dapesFed Dakeem Protocols in

Nbliecul ar Bi ols@gyopiaes eckbbddsher srddter @ad ¥ebeysaish Sanss New York

(1994). A suitable host cell. The vector is selected to be
functional in the particular host cell employed {i.e.,

15 the vector is compatible with the host cell machinery,
such that expression of the DNA can occur). The
polypeptide may be expressed in prokaryotic, yeast,
insect (baculovirus systems} or eukaryotic host cells,
although yeast is preferred as will be explained in

20 greater detail further below.

The vectors used in any of the host cells to
express NAT may also contain a 5' flanking secuence

{also referred to as a "promecter") and other expression

v,

§ } 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 ihserting 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 oligonuclectide sequence




DNA nol ecul e encodi ng the pol ypeptide or truncated 30 version thereof may
be obtained, for exanple, by screening a genomc or cDNA |i b ?1

PCR anmplification, to obtain a nucleic acid nolecule encodi n Brol ase,
fol | owed DYyOREpHeicenent of the codons encoding the I\I—tem(jmmumsno aci d
residues QQR 35 with a codon,for serine (S). Alternatively, a DNA nol ecul e
encodi ng NAT nmay be prepared by chemcal 1 April 2004 WO 01/ 25445

PCTI US09/ 27929 - 5 - synthesis using nel Hods wel | known to the skilled
artisan, such as those described by Engels et al. in Angew. Chem Intl.
Ed., Vol une 28:0954@6sar15be3a’ @agBo)endnad ¢hie polypeprbieviodine sever al

hundred 5 nuclsefietes itnateé@&meé\llp‘dlq;msacusd@hl aeg8exhiag) abput  one
hundr ed nucl eqt | %?%rc% synt hesi zed as s v nts usi ng these
Tig ragrre

sane net hods an LS T Can T hefr B ztggﬁIlt‘Bge Bret™orm a
nucl eoti de sewméw@@ggflut:h@me%mweerfgxrh Whl@hThatmkbdnedsecul e is inserted

into an a@prqpfdl@aqngxmbﬁga&ﬁay%ﬁ{&rbd‘daresexa&%sgbaﬁef&énfu' tabl e host
cell. The vect or A Sapﬁrel ect,ff]g tional ggrt I cul ar host cell
enpl oyed (i.e. &) vectots |‘_s %dﬁﬂ:‘r @’%rteﬁs?ﬂeai"n ¢ ¥t Naehi nery,
such t hat expraafshlcaxm skrvhea®dNin Gafit ioTidyr )tagTHer pokypepatien ey be
expressed in parﬁlg,a[rpmybgpty&@smm'ﬂ?@%s(tb agghovi H%éx\é’fﬂﬁ% £y

eukaryotic host ce hough yeast 1s preferre e explained in
20 greater detHd R CHEFCHRERWY TR RARAVSHs frsBdtha Bwyitiedhe host cells
to expres.ﬁ Na&a‘bhy@ppab.sle bontar ows Shedrsanlfiory exefpiacewi {ialwse ref erred to

as a "pronoter, d ge ion 25 regul atory el ements operatively
| inked to the % t%t] %?gaé%%% as wel | as enhancer(s), an origin of

eplication el errent a transcr| ptional termnation elenment, a conplete
i ntron sequence cont ai nTAg | df)Im{kirfgﬂdae@ﬁfe@]&boma§pbéceh§iﬁ@ti@e gjgnal
peptide Seque%ﬁ%hkﬁng sequence, or it may be homologous (i.e., from
15 the same species and/or strain as the host cell),
heterologous (i.e., from a species other than the host
cell speciesg or strain), hybrid (i.e., a combination of
5' flanking sequences from more than one source), or
synthetic. The source of the 5' flanking seguence may
20 be any unicellular prokaryotic or eukaryotic organism,
any vertebrate or invertebrate organism, or any plant,
provided that the 5°' flanking sequence is functional
in, and can be activated by the host cell machinery.

{“} 25 The origin of replication element is

o typically a part of prokaryotic expression vectors
purchased commercially and aids in the amplification of
the vector in a host cell. 2amplification of the vector
to a certain copy number can, in some cases, be

30 important for optimal expression of NAT. If the vector

of choice does not contain an origin of replication
site, one may be 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




30 ribosonme binding site elenent, a pol yadenyl ati on sequence,. a pol-yli nker
region for inserting the nucleic acid encoding NAT, and a sek@chaphe -
mar ker el ement. Each of these elenments is discussed bel ow 35 tionally,
t he vect oiwomy2sdfsso contain a "tag" sequence, i.e., an QcrgRu/EoROt i de
sequence 1 April 2004 WD 01/25445 PCTI US00127029 - 6 |located at the 5

or 3' end of the polypeptide-coding sequence that encodes polyH s (such as
hexaH s) or another snmall imunogeni c -sédgquence (such as the c--nyc or
hemaggl utinin epitope, for which antibodies, 5 including nonocl onal _
anti bodi es, aredingneequaidy argl adralelsero Thrmihage widnderipgiressed al ong
wi th NAT, andccd sg*g' a | I ity | fi i of this

pol ypepti de fggn??ﬁe _dgi ggﬁﬁgﬁé%t?@%aF%%?S%ﬁépP¥%% %%ﬁ&gﬁﬁgéﬁhently be
renoved from CRETBREI I7 REPRPEIN Sepeilde B FaFTOUBLHRafAIMRE exanpl e,

with use offlaoiebﬁécﬁime aD@ﬂi]i}daIS%.eq:ﬁbﬁcE'. LWnnlkéngnéeén@m][i&y be theh
native 5' l C or_ it..m e_honpl ogou l.e., from 15 the
same speci%s %%g}g? éﬁ%ﬁ%ﬁ %%x%ﬁ%1ﬁ%§F¥¥ePF)ev_%t%?%@%%%ﬁg (i.e., froma

speci es ot her comgarerlivsas ragltl ofpecivestor. sitafan algdrhed (i.e., a

combi nati on Otea8ild| syrkins SRMIRGSS khoih MREEnsdaN: &N6FOWGE) , Or
synthetic. The saurce of the 5 flanking sequence may 20 be any unicel |l ul ar

prokaryotic ofC&fkEFYOrTEDr ganism any vertebrate or invertebrate
organism or any plant, provided that the 5 flanking sequence is

functionalg in, and can he ARGt ¥ALLHbYLNEhOS: GoLL: BENINRI % 25 The

origin of replication elenent is typically a_part of prokaryotic
expressi on veBEBFEIN RFCHRRAY JOméRSi SRFYTERY 3T ttheafpiostcat i on of
tthe vector incalhogtowelin Amsliddtdistl onlefirthesdbehor Tymiamicertai n copy

nunber can, iRQ.SQRB;5ASRSkdE AhdRALLAR! T ARL | TRl £XRBSR,OF NAT.

If the vector . . : ,
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 located 3' to the promoter and 5' to the
coding sequence of the polypeptide to be synthesized.
30 The Shine-Dalgarno sequence is varied but is typically
a polypurine (i.e., having a high A-G content). Many
Shine-Dalgarno sequences have been identified, eaéh of

7,
G
—

which can be readily synthesized using methods set
forth above and used in a prokaryotic vector. The

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




of choice does not contain an origin of replication site, one may be
chem cally synthesized based on'a known sequence, and then 'iﬂﬁlﬁﬁ?d nt o
the vector. 35 The transcription termnation elenent is typl ca ocat ed

3" to thevwahehBisst he pol ypeptide 1 April 2004 WO 01/ 25445 WZ?OZQ -
7 codi ng sequence and serves to term nate transcripti on of t

Usual ly, the transcription termnation elenent in prokaryotic cells is a
GCrich fragment followed by a poly T segquence. Wiile the elenent is 5
easily cloned froma library or even purchased comrercially as part of a

vector, it camkozh®&0sBguen€adis yorse/rﬁﬂa&sii@edsuabmatgaoamm hedgh for nucleic
acid synt hesi s...10.A sel IS tab] e. rker ne_e nt ep ‘%g protein

necessary for etfﬁécéﬁlfls va dtgro 2°A8 f’l 1R8I a selective
cul ture nedi umtaFgpredpn. sel ection mar ker genes encode proteins that: (a)
confer resistance to antibiotics or other toxins, for exanple, 15
anpicillin_ tetracycli nfeﬁ] kana cin Eh pr.okary t| ¢ host_cell s zeocin

for yeast Rost cells, e Shergny| Fﬁ ﬁ%Js’Fa}EJe‘FI@r AT
conpl enent aumlwpphi:mded‘ecﬁlheafmm:aﬁ firoen clkl host ¢e)l supEiyraliti cal

nutrients not s@a@bheglﬁa{,rgén&@é@'t% dedia. tﬁree{:ﬁi{ngg%t%& . s&leggabl e

mar kers for use in pro ar¥ot| C expression _are cln resi St ance

gene, the anpi® ihPﬁt FBLT TR erd SYREDERZedt ra'EW’r‘Fq‘FblNF'eéihﬁ ance
gene. The ri b(ﬁgmlbsaduegcelmrmdslmmhyl ekl eddird tdpi Fhigre- Dal gar no
sequence y ) Ki uk ot )
ecessary Por IEREyALEY) e Outl, (A7 ARUNINT AL IKIE Sheld JENS &°

{/pl cally Iocé{‘:’@dns regiphe piHDtEORERId Sﬁ'quﬁécﬁﬁeha‘é%cﬁw sequence of t he
0

l'ypeptide tdaddeatsynbbesiredanyd®biThtebhithatDalk-garffcSESRIENGE, ithevari ed but

Shi o Dal g nG a8 oRe e F B bty e ) B8 S ac OB SRS o dttbe
readi | y synt hesigped aguﬁgn%twdsb%é'tomologous or heterologous to
15 the polypeptide. 2Additionally, 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
(1f the host cell secretes it into the medium} or
directly from the host cell producing it (if it is neot
secreted). After collection, NAT polypeptide can be

purified using methods such as molecular sieve

35 chromatography, affinity chromatography, .and the like.




forth above and used in a prokaryotic vector. The 35 Kozak sequence
typically includes sequences i mediately before and after thgj, Fi‘l'?_tokft' ng
codon. A preferred 1 April 2004 WO 01/ 25445 PCTI tJS00127029 8 oza
sequence iwoong4dshat is associated with a high efficiencerpisobsiold ati on of
translation at the AUG start codon. 5 in those cases where it is desirable
for NAT pol ypeptide to be secreted fromthe host cell, a signal sequence
may be used to direct the polypeptide outSof the host cell where it is
synt hesi zed. Typically, the signal sequence is positioned in the coding.
region of 10 nucleic achleeqﬂeﬂC@f tHe didsastdeamﬁuitllledépeﬁadlﬁf t he

codi ng region. n € ave & been ' en] d of them
A cabnal SEgpERee o o

that are functi nay be
Consequent |y, ¥hebls @ﬁ’al"f%é eﬂ%’é et bTeZmeﬂlo@o@S%Cendhe‘Yeanﬁogous to 15

the EOl ypept i dfbrt&@&iy}]is(@ﬂabb%{ret h«g $| Qrwoﬁéqt&&%t%%onbﬁchemhcal |by
synt hesi ze ods referred to t he yector has been
const ruct eg‘ andlsq11 %5?‘898 S5cF o has® tﬁ}a}%&%"é‘&%ﬁ?ﬁ%’h@cw%ﬁer site
of the vector matﬂﬁeﬂ@drrplsepeap@ee@obyndyebeelthseﬂoe@\nem oewmenswhéndl e host

cel | for arrplléué:qidsence@@l/ eaee%a@%%s@@r&%&b@&caﬁ A§-pBpLi oned,
host cells may be kar otic g(g]r(? eﬂco t) or eukaryotlc such as a

yeast cell, d%5 + &&| Pavgbe, %Eii‘”elqy)nth?ﬁéshb}ﬁn@el |, whet her
it be yeast orargorpraRer chemh.cait\h@mnd:ili:‘tarrse,d suthd ers a:ppeoehaat@r@ondi tions

can synthay 2otk e#iceBsd0skal SPRPAURITLL be (Lol egbed.fram the cul ture

medium (if the host cell secretes it _into e me Irectly from
the host cel | RH®RfFciHRgHRPI( FPnllPe|%T1#ﬁ)‘fre%e%?‘?§té@)e AFFthébl | ection, NAT

foliypepti de candiegipunilli adtisé nga et fodhaGeaas omekeauliar si eve 35
chromat ography, affinity chromatography,.and the |ike.
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 produet
production and purification are known in the art.
20 Other suitable mammalian . .cell lines are the monkey COS-
1 and C0OS-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 dipleid 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 HakX
hamster cell lines. w

Also useful as host cells are bacterial

35 cells. For example, the various strains.of E. colil
{e.g., HB10l, DH5a, DH10, and MCl061) are well-known as




1 April 2004 WD 01/25445 PCT/USOQ 27029 - 9 Sel ection of the host cell

w Il depend in" Ilarge part on whether the manner in which th s% eII

is able to "fold" NAT into its native secondary and tertiary @Pru P4r

(e.g., prdyedi/BddSentation of 5 disulfide bridges, etc.) PaOIUSHEZIO29
biologically active material is prepared by the cell. However, even where
the host cell does not synthesize biologically active material, it nay be
"fol ded" after synthesis using appropri &Pe-cheni cal conditions, such as
ones that are 10 known to those skilled in the art. In either case, proper
fol ding can béasif €fddg tRoRehEiedtof Mitotashoiodgiral | Yautorye materi al

has been obt aigwtinSubtabl eshpst1ce) |]§sé1fddﬁ@n|as| |sﬁ93 mByhee 15 mammalian
cells, such as; | Chi ese hanst ells. The

GR° SHRMBL 8F, QALY Gl |8 CHOL O 213 £
sel ection of sulta Ramal I afre cSeIS1P§ and QEFHSd &t TPAnsformation,
cul ture, anpl |6f345’@aheoﬁmp§,elsf@ém iyt qrreddyct mapyodecaine afidvgast fication

are known ign tchﬁl%r tkno%g %héﬁo%“é]@ﬂfedf&m&u'eaar%ek&:e' Ligs are the nonkey
Cos- 1 and COS (ila‘i’& |neﬁ %L{ne CV-1 cell line. Further exenplary
manmal i an host®¥ Enéfu 8sbr?" % Lo |9xmressdoan gty 5B8nt cell 1ines,

i ncludi ng transflopepdideebf theesreddrtnainvdingliond calks, eRétestrains
derived 25 fraqumiidayi ib@eCul LUl %yrﬂmtm&'zaauge ASueLLi fs primary

explants, are also suitable ggnotypl cally
deficient in tst‘?éi'sé:rloéc?i’%ﬁpb%neml]o?r fily adont §|eﬁ95180 aEReeyingt i ng

sel ecti onlgenaloluste I8, otabes 3UV+248 e(Iedayal i an cell |ines include but 30

are not limted to, HeLa, nouse L-929 cells, 3T3 lines derived from Sw ss,
|b-c or NTH mice, BHK or HaK hanster cell lines. Also useful as host

({ZI |'s are bacterial 35IBEPFSloEofalsamsiiernedetPapbous strains of E. coli

(e.g., HB1Ol, DHbstObk@risnd MELOSdIn e tiRIn")KBEWBhASvAcHPF i 1nP04 WO
01125445 PCT/Q%%Q@%E %ed host cell may be accomplished using such
15 methods as calcium phosphate, electroporation,
microinjection, lipofection or the DEAE-dextran method.
The method selected will in part be a function of the
type of host cell to be used. These methods and other
suitable methods are well known to the skilled artisan,
20 and are set.forth, for example, in Sambroock et al.,

above.

The host cells containing the vector may be
cultured using standard media well known to the skilled
('E 25 artisan. The media will usually contain all nutrients
J necessary for the growth and survival of the cells.
Suitable media for culturing E. coli cells are, for
example, Luria Broth (LB) and/or Terxific Broth (TB).
Suitable media for culturing eukaryotic cells are REMT
30 1640, MEM, DMEM, all of which may be supplemented with
- serum and/or growth factors as required by the
particular cell line being cultured. A suitable medium

for insect cultures is Grace's medium supplemented with
veastolate, lactalbumin hydrolysate and/or fetal calf
35 serum, as necessary.




- 10 host cells in the field of biotechnology. Various - strains of B.
subtilis, Pseudononas spp., other Bacillus spp., Streptorryce? jolo} 4ancl
the like, nmay also be enployed. Additionally, many strains o A?/ ag? 5
cel | s knowmobmesidsose skilled in the art are also avail alicgqaapodsass cells
for. expression of the polypeptide of the present invention. Al so, where
desired, insect cells may be utilized as host cells. See, for exanple,
MIller et al., Cenetic Engineering, 10-Vdlure 8, pages 277-298 (1986).
Insertion (also referred to as "transformation” or "transfection ") of the
vector into the sel ect egphostlyeeldn rentibel cadeomp! bshed wsimpgusd@ich 15

nmet hods as cal gl p p y C ﬂﬂg{ ' ' .0 egt | | i pofection
or the DEAE-detxgtérli(i'lrl]r:]L %’?hggigcﬁgnée% 0 ?eq %ee&%m&%?b?}ﬁgga%%ﬁbse a function
of the type omodt @8rpdtashr sRRlemadsdandtisotedand ofher suitable

met hoFIs are \gﬂidmﬁmwntbObéhﬂsé&idri:Eﬂ_ll_ﬁ t%i&ﬁj&te&?Fandhar 3;—:-§_§&t£191hé h, for
exanpl e, i : e. ost. celld s.containing the vector
may be 'cust u?‘g%rk%gt{(ﬁ%tegggﬁd%¥%§%%i%n vr!:g'fef @ﬁ(‘)‘s\_/r\[ﬁdt glgﬁewgﬁﬁ-‘l 25 arti san.
The medi a wi | Ihasfugiely waat aranaformed v i diars exaapdesavherer théie growt h and
sur vi ?/al Ef F%&%tﬁi}(lf :Sukka/@@legrfﬁ‘éﬂ@fi_@rkg% ?.%_lggegisssg\_g{l&%feéﬂéd_are% for
exanpl e, Luria Bro nd/ or. Terrific Braf, ujtabl e nedia for
cul turing euka?%olu@dcgg%lgga\g% R CSEsa Ae Wbﬁél\/{wa POFHYGHI ch may be

suppl emented with serumand/or growmh factors as required by the
particul angcel I Iine beipfg gHbidF efe MASWHARRIREH WAL £95ci Dsect cul tures

Is Grace's nedi um supQII ment gd wth eastol ate, l|actal bumn rol ysate
53 ags

ny
and/ or fetal T PREVELEARPd LS RE ABHART Y MEHIPAS BRI B 1785445
'CTl USO0/ 2702% =t .11 Suthpimethbgs amchnie bivattlmuar lambheat tonpomasktenisef ul for

sel ective grOw5f56ﬂ5n53§sﬁé?n§£§£ﬁgi&éé¥Jf%mide gel electrophoresis,
non-denaturing gel electrophoresis, HPLC separation,
15 immunoprecipitation, and/or activity assays such as DNA
binding gel shift assays.

If NAT is secreted from the host cells other
than gram-negative bacteria, the majority will likely
20 be found in the cell culture medium. TIf NAT is -
gecreted 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.

7

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 technigues. 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




~only is added as a supplenent to the nedia. The conpound to be used wll be
dictated by the selectable 5 marker el enent present on the p Q‘é wth
whi ch the host cell was transforned. For exanple, where the Iec abl e
mar ker el 8W@AY25#45 kananycin resi stance, the conpound added/usoo/27ze cul t ure
medi um wi || be kananmycin. 10 The amount of NAT produced in the host cell
can be eval uated using standard methods known in the art. Such nethods
include, without linitation, Western il d# analysis, SDS-polyacryl anide gel
el ectrophoresis, non- denaturl ng gel electrophoresis, HPLC separation, 15
i munopr eci pi tghyaugh amdpSEinsty vieiuns sder s Udie £51DNA mptudkrigagel shift

assays. |f NATy l}&.g&ﬁ@ﬁlﬁdt&r a6yt BRe Nasd 6319|ﬂo$: e o1t é tgaam negative
bacteri a, thega% wi || Ilkel%( %Ofbaglg oqudélr}th% ture medi um
if NAT is secr on‘nlgleam Re@81 P N Pt 8"?’8 € degree be
found in the peolyplizdmdine NAMdEswhol gwsedy etiddniitty winld specpfisery in the
cytopl asm 25 E@rnicmerlac%lhlu%l ah NAF nide Oosinfeld fidkel (yupbhakly first

di srupted nechanically. T having ™ a periplasm c |ocation, either
mechani cal di sTREF IS m&§ﬁ$t FelprRsh fatt Reansss §9&d to rel ease the
periplasm c compentisatiion.a (Sebf efed eodnilicon Adsibe3l0epokipeptide is then

i solated from é@itsorssol (1 e W F%té SRS 1D M cggk&%lrutglgac n t hereafter be
acconplished using a variety o tec ni ques. ]T has h synt hesi zed so
that it contai®P¥ht-ag such as hexahistidine or other small peptide at
either itsi@5 carboxyl or amno term nus it my essentially be purified
in a one-step process b Si ut|o ri 01/ 25445

PCTI USCQO 27029 - 12 th)rw(?%%% argl’gai:ﬁl n| né‘ AI% é%?HBEEO %%#1 Hatrix has
\_hi gh -af fi ni ty° {9 tamsl m@ga@ﬁlb@ﬁleﬁ@mlw@éﬁ{ahi@ dgithest welli . e., a
monocl onal  ant k&Y pr Jcidueaniebe, pumtﬂéutsltdzﬂlda@l Riendgew, t hsﬂél@at affinity

and specifici tﬁ! ocedunx!e%kellnclugus %Et t!,n.{ tn}/:Lta%:Luorz];n (J).]::Jnmegcclgﬁl éeSUCh as

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

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

Especially preferred for use in the
‘production of NAT are yeast cells, and most
25 advantageocusly those of the yeast genus known as Pichia

N

{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




t he Q agen nickel columms) can be used for purification. (See, for.

exanpl e, Ausubel et al., editors, Current Protocols in Ml ec;H @JI 2&5&' ogy,
above).. 10 Were, on the other hand t he pol ypepti de has g and no
ant i bodi esvaeresadsai | abl e, other well known procedures farCTsznmfmzsvat Il on can

be used. Such .procedures include, without-limtation, ion exchange 15
chr omat ogr aphy, nol ecul ar si eve chromat ography, reversed phase

chromat ography, HPLC, native gel electr éhore5| s in corrbl nation with gel
elution, and preparative isoelectric focusing ("Isoprine" ,
machi ne/ t echni que, Hoef¥et&elentRidhd)a aedlsomancases, beoused & nore of

t hefse teghpl qlé@éar@%)é BeREOTHRE Sk {10 sﬁﬁﬂ'a%V%f'f@EE.SﬁeﬁdfPé&ﬁ'lﬁm Especial | y
preferred for

o?t g t he g&oductﬂ on of aEILAT are Xeast cel% a}{ld nost 25
advant ageous| JYR§EEESt SPRLIIRG P e MREALISRA O5E 1 BRERI 2274 SR i chi a
pastoris), becmtdedotonhblgrieas ean aidiitdicmady asbersf of dting mﬁmted to, for
instance, shagifidndlone! | pisHends & aC@JnownSkthélPhgp{-@@é’{?Péi@m met hods

of expre55| on far this %east strajn are describ in Unpited States

Patent Nos. 4¥5% 2@3‘.‘5 PR FRFCEP In thegrigpblfig sndPafient 4, 818, 700
(Cregg et al.)Liter88br242s¢Sreggloltd et 837, 1484 E{L‘regge)n pasercd scl osur es
of which are . he, ef C 1 4 01/ 25445
PCT/ USOO 2702923@3%(§L g:gq:%o]tqd%? 6?%%22{:el t%(@aﬁbgﬁgo ﬁp% dﬁtgp \eﬁgpress
fibrol ase' wi t HFidreilpge Ebe%l@Wﬁﬁf%“ﬁM beoP&cEEesIRiddinhg this

met al | opr ahei RAtieh aARdeftcled bmﬂwd:mmn&touteuhea an gedi tn il espect of
the present 5 (1 nventi.on F{:brol ase IS met al | OP;EOtae' nhase whi ch has

en descri bed |nvtaﬁe’axs%|senlfle T¢ aerlncf:opél’tné‘?n%\ﬁ%l PReratures’ 3%e" Randol ph et
&? and Europ@%geqngpént The expression of fibrolase in such a

system will typically involve a DNA meolecule of SEQ ID
NO: 7, which encodes "prepro" sequence (nucleotides

5
- )

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 glycol, copolymers of ethylene
glycol/propylene glycol, carboxymethylcellulose,
dextran, polyvinyl alcohol, polyvinyl pyrolidone,
35 poly-1,3-dioxolane, poly-1,3,6-trioxane,

ethylene/maleic¢ anhydride copolymer, polyaminoacids




Application No. 0 323 722, cited above. Typically, the fibrolase to be
expressed will be of SEQID NO 5, 10 which is encoded by the1%§)|1hl§06g)l ecule
of SEQID NO 6 (or variants thereof encoding the same am no acCi ,
sequence) wolhesazpr essi on of fibrolase in such a systenreriusoygpcal |y

i nvol ve a DNA nol ecule of SEQ ID NO 7, which encodes "prepro" seqguence
(nucleotides 15 1-783) in addition to the "mature" pol ypeptide

(nucl eoti des 784-1392). Chemically nodff}®d versions of NAT in which the
polypeptide is linked to a polyner or other 20 nolecule to forma

derivative i n{etteerthommiifyrensr operandomapt APR ORI QAPAVIIFESE t he

scope 0}‘ | the t(eéssﬁig%tﬂ%kves%ﬂdaﬁ-reag?:aaggagugtmsﬁaﬁ@y@ré@wnp% o
especially, it may be advantagequs._to deri,vatize | such a manner by .
t he attachnen?eGF¥6ﬂe°’6rP%6'r(é1'3tlﬁ1¥|l ??fr(?ﬁléﬁijﬁﬁ?zp?ﬁ%w@serﬁq é’°gg| ypepti de
nmoi ety. Such pehpyieat olywil dommeplyeesel epbbvpfopydemmng vari ous water
S0 ubl e PO4 yITBLS e [HEnPOLITRLHO WA G MBLE! pSPhuRI S Al (he NAT

pol ypeptide to Is attached’is mscible |1n an agueaqus environnent,

such as 30 a PRY¥PLFogPRlysteASsRHeRte RE RAL¥YIR%E WM yrer may be
sel ected fronmpbligeghplgne aFisicsil my cpfionbdtdenbydaphey Wpobe et hyl ene gl ycol ,

copol yners of Vi .ene yeal . 1%3(1?" ][“@‘;:Ehy-l el | ul ose,
dextran, pol y??‘%%&%?%%h% ,“?""glo ﬂ;%\r/cl%%ﬁ%yrdgiei ggng’gg% poly-T, 31rg| oxol ane,
pol y-1, 3, 6-tr Wg%&HKe, - et hyl ene/ mal ei ¢ anhydri de copol yner, pol yani noacids 1
April 2004p WO 01/ 25445 PCT/ US00127029 - 14 (either honopol yners or random

and dextran or ol (n-TFRyTo It raS B Sy SR T hee St A B o ene
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15 indicating that in preparations of polyethylene glycol,
some molecules will weigh more, some less, than the
stated molecular weight) for ease in handling and
manufacturing. Other sizes may be used, depending on
the desired therapeutic profile (e.g., the duration of
20 gustained 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).

(0 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




"water. . 10 The polyner may be of any nol ecul ar weight, and nay be.
branched or unbranched. For polyethylene glycol, the preferrg%q%é&ful ar
wei ght is between about 2 kilodaltons (kDa) and about 100 k { erm
"about" 1WWQeidiséti ng that in preparations of polyethyl emergisyezbnzo sone
nmol ecules will weigh nore, sonme |less, than the stated nol ecul ar wei ght)
for ease in handling and nmanufacturing. Qther sizes may be used, depending
on the desired therapeutic profile (e.y.l> the duration of 20 sustai ned
rel-ease desired, the effects, if any on biological activity, the ease in
handl i ng, the @%‘gﬁf@@’-nedr bh’aéﬁCbbranﬁmglerﬁseitl;e e igtelde delgmewno€f f ect s of

the polyet hyl gneical 168 3etBer319&%'CdJPIOtt§:'1ﬂ) e%é The¢funber of
pol ymer nol ecul es sq attacg g d one ski Iedlnthe art will be

var

able to ascerTr$F4 &F‘«F-g f Bﬁﬂéﬁ‘ﬁcﬁ’ Wewm%nﬁ’hﬁé}’?%'ﬁ%e or may
provi de for a pblymermr iis birabchedoor womesamddd natidorthef rdacktyahi zati on,
with the same ‘%;ndl%qoqll S ferent chemcal noieties (e.g., polyners, such as
di fferent wei ghts of pol yethyl ene glycols). The proport i on of pol yner

nol ecul es to NAT pol ypeptide nolecules will vary, as will their
concentrations in the meacthemichXtimstetilds genenad bet Betapheaupaprati o 35

(in terns of C re Xcgss unreact ed
pol ypepti de o?ﬁ%%ﬁillﬁr% )éoggllfigggggg ‘SP %%ﬁ%fﬁfﬁéﬁﬂg PETI USOOl 27029 -
15 det erni nedarb‘i/lgeéfé{f—‘ord@m@aéﬁ as tﬂh% El@]sxmeéti‘-ld?@gr efhete goeigati zation
(e.g., mong dhumbd icf, aQﬁ:ﬁchneﬁBeme@%&@LHﬁll\é&il@"ﬁ:oof;hbgé Bﬁiﬂ@d

sel ect ed, whet her the tpo |s br an E&; qt%raﬁggec? an the reaction

5.condi ti ons. Thethéfitea ﬁbl EPF e5< TR ela’d e Gii¥c GOURAYIG t h

consi der at i on BRG ¢ff &cCSFon RafdcHabill eral antExpemiimedsndi ns of the

pol ypeptide. TR&FH ARV Volume 20, pages 1028-1035 (1992)
(reporting the pegylation 6f GM-CSF using tresyl

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

20 may be bound. The 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




10 nunber of attachment nethods available to those skilled in the art.
See, for exanple, EP O 401 384 (coupling PEGto G CSF), and lrl'gtf al .,
Experimental Hermatol ogy, Vol ume 20, pages 1028-1035 (1992) RB6PH ng the -

pegyl ati ogyepf1265 CSF using tresyl 15 chloride). By way obcipjukshtgirgmati on,
pol yet hyl ene glycol may be coval ently bound through am no acid residues

via a reactive group, such as, a free am no or carboxyl group. Reactive
groups are those to which an activated- p®lyet hyl ene gl ycol nolecule (or

ot her chem cal noiety) 20 nmay be bound. The am no acid residues having a
fr_eg amni 30 gw$_u@hﬁmma_mdmd@,l ¥ticNg , I €hkdpeSpeReEl dheof I\Flte(rjm' nal amno 4
aci d residue. Q v a free .carboxy L oup . 1 Nnc e _aspartic aci
esi dues, gl BOAnE U B Hle o1 SR BN e e R e G ROs | ¢ !
resi due. Sul f ApdEhe xpatpemmixduse bshaserpasch pemalkatiiom group for

attaching therpabyebhyt&ne: HhGhrmelD 86! £h8)méHodtdeTorthaMH I6g NDiety).
Preferred or manu aCt%l:gll\ggc [EUI’. (6] S IS aitac nment at __an am.nQ %roup,

such as at®t hEPRr BBIRT N aly¥i RETYIAERY T At (e MGGt ©F esi dues
i nportant forobesepiny thedirprshedly beguiateddbrdpamodptror(ibiendi ng i s

desired. One uRX.spechdigald xndi%%igf &bt SEALRAhLYop PG |y modifi ed
derivatives. Us] ng, pol ygt hyl ene 35 glycol as an || ]lustration, one may
sel ect from a™VgFief yIbMIRASHARY| BRE BryEY| Pt ki donr BRE t¥ecul ar 1

April 2004 WOnOtéPhiddl RCHddS0@t2a02Rter1ifl fedmhd ,pdwlahiicigofetc. ), the
proporti oy, of I | ol , ) |,d I, les in

t he react?%n ﬁ\eg.?%%{gé&ﬁlgﬁ%‘%e 0 egégysé?%ggl{?%erg%%%ﬁ' aol %élr%él?%grned, and
the nethod of eBLA&LARREPS Mhe ke PscrERlishedr By mgduychist/| at ed NAT. The

ethod of  obkakplagishemtdierdiplality Aegybaéee HT epaiadivany ofe. ,
Do by pur 'fi coFoRr b ¢ O ATy Lol St T e oo T
popul ati on of the Begsrmaiml Navaidiabdsl 9T FeatizatN-arer niSesl FEReni cal
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 pKa
differences between thé g-amino group of the lysine
residues and that of the o-amine group of the
N-terminal residue of the polypeptide. By such
é;} 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.
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nodi fication may be acconplished by reductive alkylation which exploits
differential reactivity of different types of primry am no royps 4(I ysi ne
versus the N-term nal) avail able for derivatization. See PCT 200 '
applicati ovOo D596/ 11953, published April 25, 1996. Undercolusoeypzoopri at e
reaction conditions, substantially selective derivatization of NAT at the
N-term nus with a carbonyl group contai ni ng polymer is achieved. For

exanpl e, one may selectively 20 N-term nai’| y pegyl ate NAT by perform ng the
reaction at a pH which allows one to take advantage of the pKa

di fferences between theNETap¥ neheistid Iof mosk figel derivesiveesimnd that of

t he ox-am no @r&&d@hcbhm&ht@ménlrta}er{tq%zﬂaﬁyobet mernRolypept fge. iBy such 25
sel ecti ve derlvatlz ac hment .. of oa..np

%%T L a rrer tSL o]\'/geptlde S
control l ed: th&'& g{alf"FBﬁ FUh (HE "booﬁ Fﬁﬁ‘? YplaRelB¥edom nant Iy at
the N-term nustfmombnlﬁe(poeype‘pm deocaid aws! slegavkiryafdireotlyi tattiom of

ot her reack Vesl&ré)léﬁsthéuéﬁ]oﬁslﬂ)’t%ié'%l%d@v“e@%‘e‘i a@‘ 0, 3@z gpPuUpPs, occurs.
usi ng reducti vetg]I kyl ati on, I scri bed

pe d
above, and shdftieHrave asg?ﬁﬁrfuec Vle\?’é’ d‘lsdélﬁﬂé‘ %’%’hnﬁ UB:F? %rﬁ%ithe
pol ypepti de. Rbieydmchyhendéigeythdodridp onalreddey dd, macoagachuhin airsi ngl e

reactive al de% gg]%%age gf«?—glato’ﬁor} né@r 'éorr%ﬁ%% WMO&A@S@&SP %{HSOO’ 27029

- 17 NAT or derivatives in. accordance wt
i nvention may %GF@FFF&PQt Bythofibpin ﬁWé%ﬁﬂ?ﬁ?ﬂr aFP‘dﬁ LI FRY
pref erabl yovi aclidt ngs4 st hr Bobaser ) . there/ inay eealinzedndes weeyedirectly to

the 5 site of {he gl %ohﬂt%hgf%%dca %:)Seeluge% %acﬂst%&?l keﬁt‘] grer).

)/stemc dellve IS norna preferre I hood t hat
iinnat e a2 nmacroglBYRHRY] F\e"ﬂa% Yerfes MHILOPRLIBN FBYS CORPPEIAGI th NAT to
prevent Inters’:}ﬁsltiaﬁﬂcwaﬁhlﬁﬁ.bﬁr@tﬁnfarm iqeigeRrvt. husni geaerang 10 cl ot

|ysis. However, INerLe IV, Dent OLADCSR SIS o3 BRL-ATOUDL Y NAT can be

15 compositions comprising effective amounts of NAT
together with pharmaceutically acceptable diluents,
preservatives, solubilizers, emulgifiers, adjuvants
and/or carriers. By “effective amount” is meant amount
sufficient to produce a measurable biological effect

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

treated) .

Typically, NAT will be in highly purified
25 form, and any pharmaceutical composition being used as

S,

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




“circulating | evels of a2 macroglobulin, thus enabling systemc i

adm ni stration and delivery. In general, enconpassed within {he. %nt I on
are pharmaceutical 15 conpositions conprising effective anmoun &P :
t oget her WQoL/258a8r maceutically acceptabl e diluents, pre®eTasoN/27e29,
solubilizers, enmulsifiers, adjuvants and/or carriers. By "effective
anpunt" is rreant anount suff|C| ent to produce a neasurabl e biol ogi cal
effect 20 (i.e., a thronbolytically eff &8t Fve amount which. effects l ysi s
of .t he bl ood clot or clots being treated). Typically, NAT will be in
hi ghly purifiepssibleer it whil dry derdmeiieuttioc detesnposi therdersng used as

the delivery \i%’#;ﬁ:ln%e%{ll:véoéfmiﬂlé’ %M&%ﬁ&bh&zégmﬁéélti@@ estph as by
filtration throuqfh sterile.filtration skilled in the art

will be able t38 VALEErt &Fn R PERITIAY c?&’rsrgg‘geﬁ b)‘?‘ngdﬁgﬁ?sf?a‘t’?% H
observi ng t he adegiadetotihér apeueie Bf feicto pRaet tol aestihgcinve doses within

this rangesui ludependran Liier1pardl&ilan Hetor d8hsgierondi thon bei ng

treated, as well 35 as the ge and general, health of the reC|p|ent and

can be deter m%aﬁg‘?‘lﬁ‘ﬁna%ﬁ XFi nreg %9&@8&@@5 ”W@Fet{em‘?q 2004 WO
01/ 25445 PCTI W50 b2he29applBcalpbs stddteyrd,t wiillll beeabsi tabhecértaiat er m ne

t he dose- res&gg& f 1{@% n first in vitro,
as i n bioassa Stx‘é%&%n& W£ ecr)llptPf]L{ use L%Lflf%glrtl:l ngééi?’gsyést ens in vivo
prior to test |9¥g'=‘qtﬁt5°ﬁ8ﬁaﬂéllﬁ@m§k%9ﬂ% thea 8Tt FORBPS1EHPR i Wkihg t he

t her apeut i@ cant@daget ;zpereacﬂeaousldaetr amct@vetsr eakneskirednds Déder

applicable fac ors, b a LOREL dosing w t hout undue

e/f fort. Typi ca{Jl y, ‘ﬁ”y rac Ft?%%e}%f?m 5‘?1 ni-ster CHBCNA %(‘)np&%ltlon

ntil 10 a doé@ﬁg@%nﬂééeﬁ@@ 2Had %\@W@/@@Steheogegm tdoeptamere (i.e., lysis

of the blood cdddds m@cﬁomsoilmyr@t at_dh Rhet 84RE AsownSidwl e dose,

or as two or m)rle ses whi ch may not %ont ain the, sane anount of
ypep e) over tlm or ot a continuous basis.

15
NAT may also be used to generate antibodies
in accordance with standard methods. The antibodies
may be polyclonal, monoclonal, recombinant,rchimeric,
single-chain and/or bispecific, etc. To improve the
20 likelihood of producing an immune response, the amino
acid sequence of NAT can be analyzed to identify
portions of the molecule that may be associated with
increased immunogenicity. For example, the amino acid
sequence may be subjected to computer analysis to
L 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 adijuvants




pol ypeptide) over time, or on a continuous basis. 15 NAT may al so be used
to generate anti bodies in accordance wth standard nethods. IER %ﬁb bodi es
may be pol ycl onal, nonocl onal, reconbinant, chinmeric, single- 2 nd/ or
bi speci fi ¥O8Y25445To i nprove the 20 |ikelihood of produci reCTAISO)/2I9RENE
response, the amno acid sequence of NAT can be analyzed to identify
portions of the nolecule that may be assqciated with increased

i mrunogeni city. For exanple, the am no “adid” sequence may be subjected to
conputer analysis to 25 identify surface epitopes, such as in accordance
with the netH&RY & M6EE EAJIWGBRRSE FEhR daumgd osf crAeTeRmPRBAal Acadeny of

Sci ence USA, \@dp&ai’ng, oRagRe RE2¥-sp&difed, 19_81%)1ud391gvﬁﬁt0ﬁ§tprOcedures
known in the %[tl %t%O Fused for thee$:P ﬁ?lonc %olxclonal anti bodi es .
which  recogniZe" &5t Spel ST RAT B57etH ot Sof Bt Body, vari ous
host ani mal s chﬂﬂﬂﬂ?lﬂ#nﬁﬁlﬁmﬂ byurf®¢%oa¢vaamswbsmhacpal9peptaae i ncl udi ng

but not 35| i ML deQ thabbi bsur&h L€ pdBiSLs etﬁbly\é%&'oﬁ'és gdpuyaats 1 April
2004 WO 01125:é§ P IU800127 used .to i ncrease the

029
i mmunol ogi cal ¢ ﬁepﬁﬁéPﬂbe1$$T3ﬁ§QHﬁﬂ OCYFRENEs . i ncl udi ng but not
limted to Freﬂnﬂisbpheneﬁalagél§oSemﬁu&&ﬂxﬂuaeﬂmamhumydraﬁﬁdeaﬁa$un),

surface acti V%wp%sa@e%meceaﬁﬁeétéy@péﬁ ebﬁ oqlf-,)ﬁe%ab%epmm S,

pol yani ons, pepti des ol I emul si ons henbcyani ns
di ni t r ophenol ,P&id ot enti al | y usef ul hunan adjuvants such as Bacille
Cal nette-@oerin and Corynebacterium parvum. 10 For the preparation of

nonocl onal anti bodi es @b&egﬁgdp£8¥9£9#ﬂﬁqwﬁ?%%n%%ﬁ%ﬂ%ﬂ“Snﬁ?bgﬁ £QOV|des

for the production of anti cont 1 nuous ce
duliture may bedirastedrspvaxdnihE, ame %:fwmed@r#&cbe@ﬁﬁqu@sﬁwg. naI | y
devel oped by Keid efrcdiidtion of antibody molecules by continuous cell

lines in culture may be used. For example, the

15 hybridoma technique originally developed by Kohler and
Milstein which is described in Nature, Volume 256,
pages 495-487 (1975), as well as the trioma technique,
the human B-cell hybridoma technique described by
Kozbor et al. in Immunclogy Today, Volume 4, page 72

20 (1983), and the EBV-hybridoma technique to produce
monoclonal antibodies described by Cole et al. in
"Monoclonal Antibodies and Cancer Therapy®, Alan R.
Liss, Inc., pages 77-86 (1985), are all useful for
preparation of monoclonal antibodies in accordance with

f”} 25 this invention.

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

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

diagnostic metheds.
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Mlstein which is described in Nature, Volune 256, pages 495-497 (1975),
as well as the trioma technique, the human B-cell hybri doma gg&@g%gge
descri bed by Kozbor et al. in Immunol ogy Today, Volune 4, pa

(1983), anrfobimdedsBV- hybridoma techni que to produce nonNoGI-gHAloBHsd bOdi es
described by Cole et al. in "Mnoclonal Antibodies and Cancer Therapy",
Alan R Liss, Inc., pages 77-96 (1985), are all useful for preparation of
nonocl onal anti bodi es in accordance w t+h2025 this invention. The anti bodi es
of -this invention can be used therapeutically, such as to bind to and

thereby neutralize or DaB&bibptENCess syEUFis ehbNATmEAtYi vo 30 after

adm ni stration. The antibodies can further be used for diagnostic
pur poses, such as in labeled form to detect the presence of NAT in a body.
fluid, tissue sanple ofhetiwvertdqmdts flurtheroriddnserated kmoshe di agnostic
met hods. 35 1 #fblvid804x¥pdd 25445 PCTI USO0I 27024 - 20 Description of
Speci fic Epbodi ments The invention is further illustrated in the follow ng
exanpl es. Exanpl e 1 Derivation of NAT Sequence 10 An effective way to
produce fibrolase is to express it Bxasmngla [ly as preprofibol ase in which
cleavage by the protease kex-2 occurs at the junction of the "prepro" and
'mature" regions to yield blologlcaliy active material ("mature,,
fibrolase). 15 Fromthis de = ocessing of the
preprofibrolase | eads to secretlon of mature fibrolase into the culture

medi um The act ual Sequﬁﬂggf%a%h% Leated UL OBES) Lo SRR

20 Kex-2 is an endoprotea two ‘adj acent aS|c an1no
@QLdS in th|§m§5§§5|9§|h§{paa ly as preproflbolase in whlc

‘‘‘‘‘ J cleavage by the protease kex-2 occurs at the junction
' of the "prepro" and "mature” regions to yield
biologically active material {("mature® fibrolase).
15 From this design, the syhthesis and processing of the
preprofibrolase leads to secretion of mature fibrolase

into the culture medium. The actual sequence at the

cleaved junction is (...TKRLQORF...).

20 Kex-2 is an endoprotease that cleaves after
two adjacent basic amino acids, in this case lysine(XK)-
arginine(R). Mature fibrolase expressed from DNA
having the above mentioned sequence revealed that the

n 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 seguencing. 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




arginine(R). Mature fibrolase expressed from DNA having the above .

ment i oned sequence reveal ed that the expected N-term nal gl uﬁg gﬁé
residue had in fact 25 undergone deam dati on and cycli zation pr& &t at e
pyrogl ut amwa@oigs44d (E). This chemical nodification was deenmdoneriadasi r abl e,
since peptides with an NNtermnal cyclized glutam ne (pyroglutamc acid)
residue fail to react in the Edman degradatl on procedure for amno acid 30
sequenci ng. Accordingly, both of the glutidmine (Q residues at the
N-terminus in the sequence for mature fibrolase were deleted, resulting in
an N-term nal prespnii s& ERpicushdusitsi fve e Glesaras . after two

adj acent basi caa#B R0 QIS tﬁ% ﬂeﬁékﬁﬂ@&h dat m%@ﬁmntﬂe%he%e@sﬁmﬁ the
sequence (. ) \g) lb1c> )AﬁrH 2004 [ 25445 PCT/U 00/ 27029 - 21 -
present an anb‘i“g%%ﬂsmﬁ EFEFP/ KBRS 2T TP 3 é“t ESRFRG S the' N-termi nal
arginine (R ressidhe (Thowsultnder thaeseabove (vas KRSH. aced wibé a serine
(S) residuge t@h&féév"c}f idarlihe %89“3%@61 (on - PR e(fd) toTEﬁt§o PB&C&; of serine

was based on the need to introduce.an am.no aci facilitates kex-2
cl eavage when #nQ@GH%S whichniaet taratem kside Cd‘leat"ﬁ‘@thHSPyéFs site.
Rhol am et al . od:‘:numqoe:m t.]'mJICHalermi.nBlO@hiﬁncSﬂ rihe Yoldoles227sipages 707-714

(1995). 10 As ﬁ}'fg i agetlhe Q%Oﬁ?%ﬂe rBe_LQ)r ?Jehﬁr g&g ﬁV é’r‘Ddl fied

by site-direct nesi s aft erm NA ng regro mat ur e
fibrolase to s¢bst iRagss {9d dddons®%et - " QR vvlth a 15 codon for "S", using
a standar d.PCR protocol, thus resulting in preproNAT having the amno acid
sequence of SEQ I D NO ?é aTQ% Q hgo&lljclmlsdees elflsed tg prime the PCR
reactions are listed beI ow, éir A cteh Phe target sequence is
4l so shown. InE’JEﬁEETIQ%/lbItQA@S@OWF@@Rﬂ@éaEW@r@ mt@*éhm%édout using oligos 1

and 4 as one RitdREndAly ANEhel NgBE Rl BBEHPNINA/¥ BbkMRELuPRi I, both
Wi Th DNA of thglgkr ége ene %t&ggt g%gégodons for "QOR" with a
15 codon for "S", using a standard PCR protocol, thus
resulting in preproNAT having the amino acid sequence
of SEQ ID NO: 3. The oligonucleotides used to prime
the PCR reactions are listed below, and their homology
with the target sequence is also shown. Initially, two
20 PCR reactions were carried out using oligos 1 and 4 as
one primer pair and oligos 2 and 3 as another primer
pair, both with DNA of the parent gene as the template.
The DNA products of these two reactions (601 and 815
niclectides 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, Carlisbad, CA, Catalog No. V195-20),'which
had been similarly cleaved with restriction

endonucleases XhoI and NotI, enzymatically

35 dephosphoryvlated, and deproteinized with




The DNA products of these two reactions (601 and 815 nucleotides in
length) were purified by agarose gel 25 electrophoresis and cq mghl%%l‘;to
serve as a tenplate in a second round of PCR using oligos 1 an as the
primer paiWOOM4S final PCR product (1372 nucl eotides i rGTAIsgYiTpas
cleaved with restriction endonucl eases Xhol and Notl. The digest was
deproteinized with 30 phenol/chl orof orm and DNA precipitated. A portion of
the recovered DNA was Ilgat ed into the~ p?%s?n d pPICZa (Ilnvitrogen,

Carl sbad, CA, Catal og . V195-20), which had been simlarly cleaved with
restriction éh&éﬁ%ué%h%ﬂé%f%bl aid RubPequAnynateRral wergsarried
dephosphor yl abeg, aaﬁdrdiﬂaj (Hcelﬂ)iez@ng\iﬁt'fragenll"ﬁ@ﬁié E&e s AP Ki25445

PCT/ US00127029 _- % fhel or/cehl ofor h_ u$ WO rsﬁaﬁp re carried .
out accordi ng 8 Fhe‘TH oggéh r?hl a 8¢ TEnual m?’ienw trogen
Cor p., Catal odiNpti¢il 7a€rcioion pmucrtsgarewentreasfdamecprm;ct& wer e

t ransf or neg l%@@ﬂ&@&&&ﬁb&ﬁ% ARer @Eueet@adféflﬁﬁmé Oronsurv' val on

zeoci n- cont ai ni ngbso id nedia. isolated and th

profibrol ase PEGFOA-GRRETGHMS r‘?é’ l@/meéﬂﬂ se"ﬁh‘én‘&ﬁ@“’-‘%’ﬁ@spl asni d was
l'i neari zed byiebéatvedgandithe rpe:sﬁfmﬂ:mbﬂaseendghmlmecd?tmlnmm byhen

transformed 1@yhnk@ Risdl Ay pasItHy b&agﬁigghgﬁl%gﬁ/ tcr o Q’l&%n with a

normal ly his, so the hi s+ genotype. was restor sforrratl
DNA source calRyPnEetRelGHian wfsenurdesssn Poel  ard h‘Fl%QP d-'e‘-’r?é’leNrﬂ@Finatl vely,
a hi s+ stiai nineanprbehdbtmased-icomsrnchadlly frmemelnybt segeinCosp. (X-33 15

cell line, -80-,00 nts were  sel cte
zeqci n-resi stan%‘ﬁ)l nklugs’éL g %h%a{]] AR ARTR reécluce 8 ﬁy
met'hanol - cont 5Fﬁpﬁ§0}@%ﬁ%€m &Hdh tah@NBr éphrﬂﬁscm e Mﬁ pepeuct i on on

4-20% PAGE, weirBgoloSfBSsd thidigeiney. R0tEenadfively, a his' strain
can be obtained commercially from Invitrogen Corp.{X-33
15 cell line, Catalog No. C180-00). Integrants were
selected as zeocin-resistant colonies. Candidate
clones were induced in methanol-containing media, and
the broth was assayed for NAT production on 4-20% PAGE,
using Coomassie staining.

20
The oligonucleotides used for site-directed
PCR mutagenesis were as follows:
Oligo 1 57 -TACTATTGCCAGCATTGCTGC-3" (SEQ ID NO: 8)
5 25
Oligo 2 5/ -GCARATGGCATTCTGACATCC-3" (SEQ ID NO: 9)
Oligo 3 {SEQ ID NO: 10)
5’ -TCCAATTAAACTTGACTAAGAGATCTTTCCCACAAAGATACGTAC-3

30
" Oligo 4 {SEQ ID NO: 11)
5 -GTACGTATCTTTGTGCCGAAAGATCTCTTAGTCAAGT T TAATTGG~3"

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




- The ol igonucl eotides used for site-directed PCR nutagenesis were as
follows: Aigo 1 5 -TACTATTGCCAGCATTGCTGC- 3" (SEQ I D NO 8) NgAb@ &4

5' - GCCAAATGCCATTCTGACATCC-3' (SEQID NO 9) digo 3 (SEQ ID NO 2?

5' - TCCAATWYABIMEACTAAGAGATCTTTCCCACAAAGATACGTAC- 3" A i gertistonisds! D NO

11) 5' - GTACGTATCTTTGTGGGAAAGATCTCTTAGTCAAGTTTAATTGG 3' The | ocation of

t hese oligonucleotides is shown belowin relation to the doubl e-stranded

DNA 35 sequence (SEQ ID NO 12 codi ng or23sense strand, SEQ ID | April 2004

WO -01/ 25445 PCTI USCO 27029 - 23 NO 13 conplenentary or antisense strand)

and correspongli B adnpd edendaseqoeneer{Skh(yd Rth@ndd4pnal  fi brol ase

(including th e e i fi . eN—termnaI

and C-term na oﬁée%)%s({l%g gﬂ& ?u%gg?r%gﬂ%g‘ge a¢éﬁqc Igaacat 2@1?3 lunderl i ni ng

of terninal 5*#1?12)16&@ d isedydnagstiegrrerrr 1ewion) JPI*Péngl\anéP-ﬁiLﬁ@I regi on

(QQRF) is thet@r@réaaidwg:mdl fI‘h@dN(-t@mﬁh@ﬁtdﬂdlt@—t%rﬁtﬂha%)eg:.l?ﬁé oligos 3

and 4, bel fdashed | i e% %rsg |Qger d tQ notedtee .Jocation of the 10
omtted c don% éﬂ%to%% Fesi dtes™ THS ylﬁ-nt o lﬁépgrg i on of

fi brol ase. AT 'WTEITTAG:['@@T@'S' T CCBaATTAGCTGCT
TACTCT+ECIET§I' C§A RFT'istEhé'driéB"ﬁmbalfleaMlR Eps| F
TAVLFEA AS@S\;WLE:%AS r QQR) FOI‘CC%.T:LQ'OS g an C%A\EG’A

CCAGT CAACACT ACASYRALANGSE T GBcATCEeaTo20the

didg F the
GGTCAGTT GAT%G%’&‘IQ R R R SRS AR GFR & cA P VN T T T E
DET A QI PAERAR] regz’sm of fibrolase.

TACTCAGATTTAGAAGGGGATTTCGATGT TGCTGI TTTGCCATTT ICCAACAGCACAAAT
-------- e

ATmmﬂmTCMMMﬁWWMJ@MH@@O YSDLEG
DFDVAVLPFEFSNSTNGOIigo 1 5 -TACTATTGCCAGCATTCCTGC, -3

15 TACTCTARAAGGAAGTTAAAARATGACGACAAAATAAGCGTCGTAGGAGGCGTAATCGACGA

M R F P § IT F T A VvV L F A A 5 S A L A &
CCAGTCAACACTACAACAGAAGATGAAACGGCACAAATTCCGGCTGAAGCTGTCATCGGT
20 e b Fo e e Fm i —— o ———— e ————— +
GGETCAGTTGTGATGI TGTCTTCTACTTTGCCGTGTTTAAGGCCGACTTCGACAGTAGCCA

P VvV N T T T E D E T A Q I P A E & V I G
25 TACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCCATTTTCCAACAGCACAAAT
S e o —————— Fmm e ———— Fmm————— Fmm——————— Fmm—————— +

A ATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGGTAAAAGGTTGTCGTGTTTA

Yy s p L EGDF DV AV L P F S N S TN

30
Oligo 1 5 -TACTATTGCCAGCATTGCTGC-3
AACGGGTTATTGTTTATAARATACTACTATTGCCAGCATTGCTGCTARAGRAAGARGGGGTA
--------- BT T L s i Tt T R P
TTGCCCAATAACARATATTTATGATGATAACGGTCGTAACGACGATTTCTTCTTCCCCAT
35

N G L L F I NTTTZIASTIOAA ATZ KTETEG V




 AACGGGTTATTGTTTATAAATACTACTATTGOCAGCATTGCTGCT, AAAGAAGAAGGGGT A
R e o o T

T OO T AACABAT AT T AT GAT GAT AACCGT OGT ARCEACCAT T TCTTCTToo0oAT 3471 2804 L =
NT T | AviobyAud K EE GV 1 April 2004 WO 01/ 25445 PCTIgdSARMIZRRS -

Xhol  TCTCTCGAGAAAAGAGAGGCT GAAGCTTCTTCTATTATCT TGGAATCTGGTAACGT AAC
--------- I I I ST R i H T T o 5
AGAGAGCTCTTTTCTCTCCGACT TCGAAGAAGAT AAT AGRMOGT TAGACCATTGCAATTG S L E K R E A
EASSI I LESGNVN
GATTACGAAGTTG!EETATCCAAGAAAGGTCACTCCAGTTCCTACIISGTGCTGTTCAACCA 10

1"TCJNTCI:TT(TTA«:EIETA«SLﬂ IAVFCI,IIAVKQﬂ TCCAATTGTCACTTGGTCAACAGAACGTG K Y EDA MQ
YEFKVNSENY Y RHE20 E A S5 8 I I L ES G NV N
TTGCGAAAAAAACAAAGGTI TTGT TCTCTGAAGATTACTCTGAAACTCATTACTCCCCAGAT

--------- +- - - GATTACGARGTFETT TAPCCAAGRAAGGTCAC P CCAG PO CPAGEEETECTEPTCAACCA- T+

AACCTTTT T GTTIT.CCAAACAAGAGACTTCTAATGACACT TTGAGTAATCAGIGICTA2S5 L E K N K G

LFSEDY SC'ﬁA¥G&TXAB%AEA'BGGTTCTTTCCAG‘I‘GAGGTCAAGGAT CCA AC, TTGé:T
GGTAGAGAAATTACTACT TACOCAT TGIGT GAAGRTCACTGT TACTA A

TCTdTTAAT&AfGAEAT&GdTAﬁC&CAFCT"FCFAG?G&CAVAT&A?GG?A@CA‘?C?TA‘G 30GREI TT
E’LGEDHCYYHGRI
GAAAACGATEL T GRS R G TS T AR R T SRS AT G T RBANBGETOAT TREC

--------- e P U T SRS S SRR S 1

CTTTTGCTACGACHIACETGAFXAEREAGAGACHALEATA HAGRTTIEIAGAANcE ND A D S T
ASI SACNGLKGHF

AACTTECAACGTGARTE AL TEA TR TTORATTH CEHACTETGNRLCAT 40

TTCAACEWf%bACTTTACATGAACTAACTTGEWAACCTTAACAGGCTGAGACTTCEEEWA KLQGEMY
Ll EP L E LTSGRRRARACAARGCTTTGTTCTCTGAAGATTACTCTGARACTCATTACTCCCCAGAT

————————— o e e e e e e ey
AACCTTTTTTTGTTTCCAAACAAGAGACTTCTAATGAGACTTTGAGTAATGACGGGTCTA

2 L E K N K ¢ L F 8 ED Y 8 E T H Y S P D
GGTAGAGAAATTACTACTTACCCATTGGETGARGATCACTGTTACTACCATCETAGAATC
————————— Fo e e b e e e
CCATCTCTTTAATGATGAATGGGTAACCCACT IO T AGTGACARTGATGETACCATCTTAG
G R EI T™TYPILGEUDUHT C Y YUHGT R TI
GAAAACGATGCTGACTCCACTCCT TCTATCTCTECTTGTAACGETTTGAAGGGTCATTTC
————————— e e s S e ettt T 2

35 CTTTTGCTACGACTGAGGTGACGAAGATAGAGACGAACATTGCCAAACTTCCCAGTAAAG
"E N DADGS T AS S I S8 ACNGTLTEKTGTH F
AAGTTGCAAGETGAAATGTACTTEATTGAACCATTGGAATTGTCCEACTC TEGAAGCCCAT

40 e o m——— oo oo R U o ———— *

TTCAACGTTCCACTTTACATGAACTAACTTGGTARCCTTAACAGGCTGAGACTTCGGGETA

KL ¢ G EM Y L I E P UL ETVL S D S E A H




1 April 2004 WO 01/25445 PCTIUS00127029 -- 25 :
GCTGTCTACAAGTACGAAAACGT CGAARAGGAAGATGAAGOCOCARAGATGTGTGGTGTT 1 por 004

CGACAGATGMWEANZSE8TTTGCAGCTTTTCCTTCTACT TCGGGGT TTCT. ACACACCREA‘AISQBMOE KYEN
VEKEDEAPKMCGYV digo 3 5 -TCCAATTAAACTTGACTAAG
ACCCAAAACT GCGAAT CATATGAACCAAT CAAGAAGCECCT, 5CCLA\ATTAAACT TGACTAAG 10

TGGGTTTTGACCCTTAGTATACTTGGT TAGT TCTTCCGGAAGGTTAATTTGAACTGATTC digo 4
3' -GGITAATTTGAACTGATTC 15 T QNWE SYEPI KKAFQLNLT K AGA-----
TCFTTCCCACAAA@HE}‘Q‘\W@CGAAAACGTCGAAAAGGAAGATGAAGCCCCAAAGATGTGTGGTGTT
AGACAACAAAGAT TECCACAAAGATACGFACACGCT OB T TATCGT-FECT-GACCACEGTATG+

--------- +- - - CEAGRGATGTTCATGCT PETECAGCT T PICCT PCHAC T POCGEA P THEPACACACCAC AR
TCTGTTGITTETAAGGSGT GI TTCTATGCATGI CGACCAATAGCAACGACTGGTGECATAC 20 TCT------

AGAAAGGGTGTTTETATGEARG 6" sR10 © B Fe PeQR ¥ Y QLgVy ¥ ADHRM
AACACT AAATACAACGGT GACT CTGACAAAATCOGT CAATGIIGT CCACCAAATOGTCAAC 25

TTGTGATTTATGTTGCCACTGAGACTGTTTTAGGCAG?%%ECEA@GT“&&E’P%%%W%GT KYNGD
SDKI R Q V\PQF%CITGQﬁPfﬁTWATGAACCAATCAAGAAGGCCTTCCAATTAAACTTGACTAAG
ACCATTAACHAAAT CTACAGACCACT GAACATCEAATFT EACTTTAST TGRT T FCEAAATG +

________ __+---EGGGTTTTGRCGCTTAGTATAGTTGGTTAGTTCTEC€GGAAGGTTAA§TTGAAGTGATTG +
TGGTAATTGCTTTAGATGTCTGGTGACT TGTAGGT TAAGKGAAACEANCTAMGEIEEAG™@E T | NE 1 Y
RPLNIQFTLVGLEI

E@GTCCAACCAAG&\TTT%T%@GEWCT ) CEGTNQC%CQAQACJCIG%:AIC@TQ
ACCAGGTTCETTCTAAACTA GGCAATGAAGACATAGGGTGCTGTGAGACCGTAGGAAG 40 WS NQDL
| TV TSV ST D‘TTE"-‘Wcéc‘i@%A%"P‘F‘fTAEom WO 01/ 25445 PCTI US00127029 - 26
10 GGTAACT GBS REANRESEHU S MBI AT E?

’I‘C’I_‘GTTGTTTC’I‘AAGGGTGTTTCTATGCATGTCGACCAATAGCAACGACTGGTGGCATAC
20 PCTmm e AGAAAGGGTGTTTCTATGCATG-5"

R Q0 O R F P ¢ RY V Q L V I V A DUHTZ RM

AACACTAAATACAACGGTGACTCTGACARAATCCGTCAATGGEGTGCACCARATCETCAAC
25 - o Fom e ——— Fm e — o o ———— +
TTGTGATTTATGTTGCCACTGAGACTGTTTTAGGCAGTTACCCACGTGGT I TAGCAGTTG

N T K Y N G P S8 D K I ROQWV HOQ I V N

30 ACCATTAACGAAATCTACAGACCACTGAACATCCAATTCACTTTGGTTEGCTTTGGAAATC
————————— R T e aatats et Ll UV YRRy W 4
TEGETAATTGCTTTAGATGTCTGGTGACTTGTAGGTTAAGTGAAACCAACCAAACCTTTAG

T I N ¥ I ¥ R P L N I Q F T L V G L E T
35

TGGTCCAACCAAGATTTGATCACCGTTACTTCTGTATCCCACGACACTCTGGCATCCTTC

--------- e e ittt el Tt TETE S EpU—

ACCAGGTTGETTCTAAACTAGTGGCAATGAAGACATAGGETGCTGTGAGACCGTAGGAAG

40 w 8 N ¢ P L I T V T S V 8 H D T L A § F




 CCATTGACCGCACT TTGGCTGGACGACGCAGCGGT TGCAGTACTATTGCGAGT TGACGAC G N WR E T D

LLRRQRHDNAQL L 1 Apri 2004
ACCGCTATCGACT TCGACGGT GATACTGT TGGTCTGGCT TACGT TGGTGGCATGTGTCAA
--------- WOOL/25445 - - +- - - - - - - o o Fo oo oo o oo Fe oo - == = 4 - - - - PCTAIS00/27029

TGGCGATAGCT GAAGCT GCCACT AT GACAACCAGACCGAATGCAACCACCGTACACAGIT TA I DF D G
DTVGLAYVGGMCOQ
CTGAAACATTCTACTGGTGTTATCCAGGACCACTCCGCTA?"IGFMCCTGCTGGTTGCTCTG
------------------------------------------------------ + 15
@dTTaM@mWWWWW%&W% ‘KHSTGYV
| QDHS A | =Nt YA b= b oo e
A@Tmmmmwmmmmm@mmﬁmwo

TGGTACCGT@GGTGAGMG%TJG@AWTACTE%FCETAC%TJG@T%%GEG TMAHELG
HNLGMNHDGNQCH 25

T OOCCT CCAMCT ekt A i A R P g e TS bRl

_________________________________________________________ +
ACGCCACGT TTGAGGACACAATACCGACGAT ACGACAGGCTAGT TGGTAGGT T TGACAAG*30 C G AN S C
V MA A ML STESCERPRGETGRAGCTSCCACTATGACRACCAGACCGAATGCARCCACCGTACACAGTT

TCCGACT CAHTTAAGAAAGACT ACCAGACCT TCCTGACCGT TAACAACCCGCAGTI GTATC

------- _ -+ -%-A -E-D+PF-BP-G-DHD--V-G-I-rBR-¥--F-G-F-M-C--g-+
AGGCTGACGAGATTCTTTCTGATGGT CTGGAAGGACTGGCAATTGT TGGGOGTCACATAG 35 S D C S K K
DYQTFL Tc%ézx%&l@cﬁc@céTGNP&IIcCAGGACCAcTCCGCTATTAACCTGCTGGTTGCTCTG

GCGGC(;GCCAGCT [TCT GAA(;AAAAACT CATCT CAGAAGAGGAT 40

e e A e

deaTTJ&CAW%%%EGFﬁW%WCL NKP* AA
ASFLEQKLI SEEDI April 2004 WO 01/ 25445 PCT/ US00/ 27029 - 27 5
CTGAATAGCGCCGFC@AOCA$CATCN@ATCA?CMT@A@TWGIAMTAGA@A?G&C

GACT TATWW%WMEM@@MBG LNSAVD
HHHHRBH* MCS L RHD e

TWTWMUT%I%MEW%MMJ&%E%G

ACAAGGAGT CAAGT TCAACCCGT GAATGCT CcT TC'IL CIIZCAGAI@CEATCT QA%ATJA%;T THC

25 TGCGETGCARACTCCTGTGTTATGGCTGCTATGCTGTCCCATCARCCATCCAAACTETTC
--------- b st e o e ek
ACGCCACGTTTGAGGACACAATACCGACGATACGACAGGC TAGTTGGTAGCTTTGACAAG

c ¢ AN S CV M AA MIL S D Q P 58 K L F

TCCGACTGCTCTAAGAAAGACTACCAGACCTTCCTGACCGTTAACAACCCGCAGTGTATC
————————— o e e ——— e e
AGGCTGACGAGATTCTTTCTGATGETCTGGAAGGACTGGCAATTGTTGGGCGTCACATAG

35 S D C S K KDY Q TV FTIL ® V NNUPGOQTC I

NotT

|
CTGAACAAACCGTAAGCGGCCGCCAGCTTTCTAGAACAAAAACTCATCTCAGARGAGGAT
40  ceemeeeeo e frm——————— e o m e ——— o ¥
GACTIGTTTGGCATTCGCCGECEETCGARAGATC T TGTTTTTGAGTAGAGTCTTCTCCTA

L N K P * A A A 58 F L E Q X L I 8§ E E D




CSSVQVGHLREDRSC* 1 L1 K3.520

AGGATGT CAGAATGCCATTTGCCTGAGAGATGCAGECTTCATTTTTGATACTTTTTTATT 4 April 2004
---------- e

TCCTACAGT OS85 AAACCGACT CTCTACGT CCGAAGT AAAAACT ATGAAAAART AAIS00/27029
CCTACAGTCTTACGGTAAACG'5' digo 2 R.MSECHLPERCRLHF*YFFI
Exanpl e 2 Expression of NAT in Pichia pastoris 25 Wen attenpts were nade
to express the DNA for NAT in E. coli? %Ery poor refolding and a

requi renment for dilute conditions reduced the purification efficiency.
These and other 30 considerations led to the usage of Pichia pdstoris, a
yeast speci esCTHSTARECHFSEAKRTIATCAT@IFATHRAET@CTERITAGEEFACAREPEs of Pichi a
pastori s whi ch-had-beef-transtected-+wi-fr-prepro-NAF-+DNA-(SEQ | D NO 4) .
was i nocul at edadmhtcccb@ficoteeohetraeadabtmknorchuaent@danorrergemm h medi um 35
1 April 2094 WO 91/25445 - 28 Per liter of batch nmedi um PCT/ USOQ 27029

Yeast extract Pq;a§5|uq;pgo§phgt% Q&bﬁshP Syduceseg, Byoti n, Water
Phosphoric acid, 85% 10 30 g 17. 0 0 g-0.004 gto 1 liter to

adjust pHto 6.00
TGTTCCTCAGTTCAAGTTGGGCACTTACGAGAAGACCGGTCTTGCTAGATTCTAATCAAG

————————— B et D D i e
10 ACAAGGAGTCARGTTCAACCCGTGAATGCTCTTCTGGCCAGAACGATCTAAGATTAGTTC

¢ 8§ 8 vV Q v e HL R EUDU&RUSOC=* I L I K

™ _ AGGATGTCAGAATGCCATTTGCCTCACAGATCCAGEC TTCATT T I TGATAC TTTTTTATT

’ 158 e v I e D e e +
TCCTACAGTCTTACGETAAACGCACTCTCTACGTCCGAAGTARAAACTATGAARARATAA
CCTACAGTCTTACGGTARACG-5' Oligo 2

7

R M S ECHL P ERCRULUHTF™* 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. coli, very poor refolding and a
requirement for dilute conditions reduced the
purification efficiency. These and other

30 considerations led to the usage of Pichia pastoris, a
yveast 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




- The transfected P. pastoris cells were incubated at 30C in a shaker for
about 30 to 32 hours. About 1% (wv) of the resulting culture, obyed to
inoculate a 10-liter fermentor. The fernentor contained sterilized basal
salts and vgbugsas (below). 15 Twelve milliliters per |itgjcyRfsolidAfy salts
(PTM4 is a trace netals solution containing cupric sulfate pentahydrate,
sodi um i odi de, manganese sul fate nonohydrate, sodi um nol ybdate di hydrate,
boric acid, cobaltous chloride hexahydra®é&, -zinc chloride, ferrous 20
sul-fate heptahydrate, d-biotin, sulfuric acid and purified water) were .
added per |it eperflihatcbfnbdtam mediwt fermentor sterilization.” The
fermentation gromh tenperature was 30C. The fernentor pH was controlled
wi t h anmoni um hydr oxi de and phosphoric acid at pH 6.00. 25 Zinc fromthe
zinc salts adde&apsto eef®&EAREDi um beconmes i ncor poP&t-8dgi nto NAT as part of
the netal | opr cd@idsem pheuphite. dBassdc sal ts_par _bi ger of batch nedi um 30
35 Phosphot.i c cicéj 859%26.7 m Cal cium sul fateO §3 g Pot assi um sul fatel8. 2
g Nhgnesiuélsu HtES7TH2014. 9 g Potassiun1hydrox? ed. 93 g 1 April 2004 WO
01/ 25445 PCTI 3800127029 - 29 ducose 30.0 g Wat.€P4tg 1 liter The batch
culture was grgwentil the glucose 5 was conplgtel y;egpsuned (17 to 20
hours). Then f ed bat.ch _phase s initiated. The fed-batch phase nedia
consi sted of gﬂﬁﬁ%@@r&ﬁdagign18§§ PTM4 salts peFolﬁséPst ?ﬁeg?n@dylion f eed
consi sted of glucose, 25% nethanol, and 12 m of PTM4 salts per liter. At

i nduction, o he 10 tewpe&ﬂteueeaﬂéfé@@e&eﬁ.ctﬁyse@%ssﬁgigsdw@emc The

i nducti on phase |asted 60 to 75 hours. Thé conditione
incubated at 30°C in a shaker for about 30 to 32 hours.

o
& E
./

.

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 g
Potassium sulfate 18.2 g
Magnesium sulfate-7H0 14.9 g
3% Potassium hydroxide 4.13 g




“media were harvested and the cellular debris was discarded. 15 Exanple 3

Purification of NAT from Pichia nastoris The yeast broth (conqliAHiﬁB@g medi a

| ess 20 cellular debris) fromExanple 2 was clarified and the and :

conduct i vivigyenseie adj usted to 6.5 and 10-20 nB/cm respagiivisdyoelhe broth

was | oaded onto an imobilized nmetal affinity resin that had been charged

with copper (Cu) and equilibrated with phosphate 25 buffered saline (PBS).

The resin was washed with PBS and el uted®wth an i m dazol e gradi ent (0-100

mV)- in PBS. Fractions containing "mature” NAT (SEQ ID NO 1) were pooled

and di | ut ed umtlukosbe conductivity was less than.t.§ nS/cm pH 6.4. The

di | ut ed pool L oaded 30 onto an SP Sepharose_fesif. r sham Phar maci a

Bi ot ech, IncW%% |Escat away, NJ) that had been eaéi rsLi g%gégg with 10 -MM

2- (N-mor phol i no) et hanesul fonic acid (MES). The colum was washed with MES

g‘gd el uted }Mg h adNaCI 'ghadﬁiaﬂ:&h _(c?.ﬂ&gﬁré\/}najsng%?ilgﬁg%i %@%ggf%@;wi ngONAT
were popl ed _an [ -

Exanpl e 4 hr Jf solcﬁglﬁ’gélg%]‘%\cﬂégs er%n@?s?ég %rjo égPrg)Car%¥?ré Ar ee‘f"y;

Conpari son of beAThwichfaser ek$ nbivet - etbno e ded-bhach" phtse atedaT (SEQ I D

NtO iy 1) is bi @o%%&%?bg)’pﬂcéilgl@oﬁ%ﬁdﬂlo@ ingn%:f' yridai 98t ﬁéﬂtgmath \r m%tcolt 0gy
st udi es were condyct.ed _in rats_where, ocal _injury one 0 e caroti
arteries was gp At BFUCEY R phT§E ncgo’éﬁ?%ﬁg (9% P&HFIPS?hi ég%ilﬂffﬁip?}r'oduces an
occl usi ve t hr amdugd2whilchf geTgt atd It d grars hiittelri.n AL fednctiomuttdss Once t he
t hr onbus s for t S.. observed.for .a, perj of .thirty

m nut es tg%asstfpgggﬁg%Q%Sg%hgﬂ%a’? o"ﬁt "ol Su:slg%r?%\?vgstgt %%ftg'. ﬁ?é“‘n heparin
and aspirin vexdecidoennpbase elasmed erousisy hborpr evEhe cénditiamed
propagation of,dfig h@%@”ﬁ&?\re%—@@d A dBR WRNGu1kReRebESlREsW th an

intraarterial 1nfusion of tes
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 equilibrated 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 pocled and stored.




material. Blood flow through the carotid artery was 20 nonitored during the
delivery of test material so that successful clot Iysis could ected
and the tine at which clot lysis occurred could be noted. The percentage
of experi mambisydsere cl ot |lysis occurred was noted and gicadkofERnsS were
cal.cul ated for .only those 25 experinents where clot |ysis was successful.
As a neasure of the henorrhagic potential of the test material, any bl ood
that was shed fromthe surgical site wasCcollected with gauze swabs. The
swabs were placed in a detergent solution to solubilize red blood 30 cells
and rel ease henogl obin, which was then quantified spectrophotdnetrically.
Shed henogl obi n was used to cal cul a 1wlqunme of blood | oss. Test data

are reported in the Table bel ow | ri 4 WD 01/ 25445 PCTI U500127029 -
31 Table 1 Incidence of Clot Lysis, Time to Cot Lysis and Surgical Bl ood

Loss (Mean std. dev. EhﬁombﬁligigziﬁIWidBaBEGEBthESSCEfLR§tSLYSIS(n1)

(9% (m n) SALI NEO% ; : ) _ .3 .gp 25U/ m n(5
of 15) 15.9 1.59 2 5] 15.3 1.45
(n=15) NAT 2ng78%6. 30 96 (n=14) (11 of 14)t 5.8 0.77 These studi es establish

that NAT is biologicalry aehdwerrdteaantan MiatiRdel Nt (Sryi¥e 9ot 10
l'ysis. Furtheﬁn g%°5i£¥8b§c¥@fy%§ 19@“% dqf%nn%lonaixy unicque,

acute pharmacology studies were conducted in rats where

10 focal injury to one of the carotid arteries was created
by applying anodal current. This. injury produces an
. : occlusive thrombus which generally forms within fifteen
minutes. Once the thrombus was formed, the artery was
observed for a period of thirty minutes to assure that
15 the carotid occlusion was stable. Then heparin and
aspirin were administered intravenously to prevent
further propagation of the thrombus. The animals were
then treated with an intraarterial infusion of test
material. Blood flow through the carotid artery was
20 monitored during the delivery of test material so that
successful clot lysis could be detected and the time at
which clot lysis occurred could be noted. The
percentage of experiments where clot lysis occurred was
noted and group means were calculated for only those
25 experiments where clot lysis was successful. As a

et
7

measure of the hemorrhagic potential of the test
material, any blood that was shed from the surgical

site was collected with gauze swabs. The swabs were

placed in a detergent solution to solubilize red blood
30 cells and release hemoglobin, which was then quantified
' spectrophotometrically. Shed hemoglobin was used to
calculate a volume of blood loss. Test data are
reported in the Table below. '




reduced anount of tine and with | ess blood | oss from
conpari son with urokinase.
di stingui shed from
15 (repr e¥en01@d445y ur oki nase)
rapidly and with reduced henorrhagic
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5

havi ng the am no Iacdics sequéncgiodl SEQCD iNEs IMe2n Ehetgol gipepli de of claim

1 which ha

been made by reconbi-nant expression in yeast.

10 3. A nucleic

aci d nol ecul e encoding the polypeptide of SEQ-ID NO 1. 4. The nucleic
acid nol ecule of jclaim3 wh} cINCEDENGEe |Se@AMRcROOT | BEQODDLNGS 4. 15 20 5.
An expression vedtor conpris}ngg expresyi onpkegul atpry qh@qents operatively
linked to a nuclleic acid nojecul e accorlding to clafm 3. 6. An jexpressi on
vector according|to claim 5}in wilch tHe nd®BLBic agid nmol ecul § has the
nucl eotide sequqnpe.m@ie SEQ | D NOpgd. 7| A KSR CET| T angpor ngd or
transfected (n=6) (0 of 6) £ 0.23
EE} Urokinase 33% 55.3 1.06
25U/min (5 of 15) + 15.9 + 1.59

(n=15%5)

Urckinase B6% 33.5 1.43

250U0/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

10

-

R—

lysis.

These studies establish that NAT is
biologically active in an animal model of in vivo clot

Further, clot lysis was achieved in a markedly

reduced amount of time and with less blood loss from

the surgical site,

in comparison with urokinase.

Thus,

the activity profile of NAT can be distinguished from

the plasminogen activator class of thrombolytic agents

15

cccurs more rapidly and with reduced hemorrhagic

complications.

20

{(represented by urckinase) in that clot lysis with NAT

The fibrinclytic activity of NAT is comparable to
that of fibrolase.
stability of the N-terminus of NAT results in a more

In addition, as mentioned above the




25 with the nucleic acid nolecule of claim3. 8. A transforned or
transfected host cell according to claim7 whichis a prokarygbﬁ?P&(

eukaryotic cell. 30 9. A transformed or transfected eukaryotic ce
accordi ngwd /8448 M8 which is a yeast cell. 10. A transfperhRen 620
transfected yeast cell 35 according to claim9 which is Pichia pastoris. 1

April 2004 WO 01f 25445 PCT/ US00127029 - 34 11. A . nethod for the
production of a novel acting thronbol ytid€ metal |l oprotei nase encoded by the
nucleic acid of claim3, conprising culturing host cells containing a DNA
mol ecul e encodici@geakdusnehdl bopdwiieivirse repemiinaaky ekppkedi é®, r egul atory
el enents for .Ml ati ng . exp. si,an. .t her eof de onditions such that
t he DNA nol ecu Hérgylsgté:'x%r géggﬁ?g%(a%?%ﬂsto%aet ih(ﬁ‘g' %’He%gl?p&égge 1nus :
met al | opr ot ei rivdd nPEnrhARIACYEE el ime Haawlding inThempsthod ©f claim 11 in
whi ch the DNA gjirgeeenkerbsmf SEQ IHRANGg 4hel Po1lpepieliBogops claim 1l in
whi ch the host C%J|§ are yeast cells. 14. The nethod of claim 13 in which
the yeast celd &F ‘of Pichia pastoris. 15. A nethod for the production of
a netall oproteinase fibrinolytic agent, conprising culturing Pichia host
cells containing a nucleic acid nolecule of claim3 operatively linked to
regul atory elenments for stinulating the expression thereof under
conditions such that the nucleic acid nolecule is expressed, and isol ating
the expressed netal |l oproteinase from the host cell culture. 16. The met hod
of claim15 in which the Pichia host cell is Pichia pastoris. 17. Use of a
fibrinolytically active pol ypeptide of claim1 for the manufacture of a
nedi canment 18. An anti body agai nst. the polypeptide of claiml. 1 Apri

2004 WD 01125445 PCT/ USOQ 27029 35-

.
i




19. The anti body of claim 18 which is a nonocl onal antibody. I. Aprilt 2004
WO 01/ 25445 PCTI USOQ 27029 1 SEQUENCE LI STI NG <110> Boone, Thpag§o8ns Li,
Hui M n Mann, M chael B. <120> FI BRI NOLYTI CALLY ACTI VE POLYPEPTI DE <130>
A-596 <14 1,32 <141> 1999-10-01 <160> 20 <170> P, er. 2.1
<210> 1 Q’E‘ﬁ@% <212> PRT <213> Artificial Sequence & %%8@5011@5}3
Description of Artificial Sequence: NAT (anal og of -fibrol ase of

Agki strodon Contourtrix) <400> 1 Ser Phez$fro G n Arg Tyr Val G n Leu Val
Ile Val Ala Asp H's Arg 1 5 10 15 net Asn Thr Lys Tyr Asn Ay Asp Ser Asp
Lys Ile Arg An Trp Val 20 25 30 His An Ile Val Asn Thr Ile Asn Qu Ile
Tyr Arg Pro Leu Asn Ile 35 40 45 G n Phe Thr Leu Val Ay Leu Qu lle Trp

Ser Asn Gn Asp Leu Ile 50 55 60 Thr&hAMSThr Ser Val Ser His Asp Thr Leu
Ala Ser Phe Gy Asn Trp 65 70 75 80 Arg A u Thr Asp Leu Leu Arg Arg G n

Arg H's Asp Asn Ala @ n, Leu 9 Q Phe. Asp Ay Asp
Thr Val Ay Leu Al a TypraI A%g(]j’ f@gé;}f%bgé[lﬂycfc%}é? s’P%?p ;Lcﬁéﬁ Lys His

Ser Thr Ay Vheving o axs:plqma@ldlﬁ@qmgocgzgfsﬁmma Iﬁq)e Isn Leu Leu Val

Ala Leu Thr Met Ala Hs Gu Leu Gy

2. The polypeptide of claim 1 which has
been made by recombinant expression in yeast,

10 3. A nucleic acid molecule encoding the
£ polvpeptide of SEQ ID NO: 1.
S .

4, The nucleic acid molecule of c¢laim 3

which has the sequence of SEQ ID NO: 4.
15

5. 2An expression vector comprising
expression regulatory elements operatively linked to a
micleic acid molecule according to claim 3.

20 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
- 25 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.

30

9. A transformed or transfected eukaryotic cell according

fo claim 8 which is a yeast cell.

10. A transformed or transfected yeast cell

35 according to claim 9 which is Pichia pastoris.




130 135 140 His Asn Leu Ay Met Asn His Asp Ay Asn G n Cys Hs Cys Ay A a
145 150 155 160 1 April 2004 WD 01/ 25445 PCTI USOOL27029 -2 Asn Ser Cys
Val Met Ala-Ala Met Leu Ser Asp G n Pro Ser Lys Leu 165 1701hphi280e Ser
Asp Cys Ser Lys Lys Asp Tyr G n Thr Phe Leu Thr Val Asn 180 185 190 Asn
Pro G n Gy§oeldsasseu Asn Lys Pro 195 200 <210> 2 <211> £93uscsiss DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Encodes NAT (anal og of fibrolase) <400> 2 tctttcccac aaagatacgt acagctggtt
atcgttgctg accaccgt at gaacact aaa60 tacaa@ggtg act ct gacaa

aat ccgt caat gggt gcacc aaat cgt caacaccattaacl20 gaaatctaca gaccact gaa

catccaattcactttggttg gyt ggagatcl 8 ttga,t g
o gﬁg@aﬁ %% r&?ﬁ:ﬂg gaﬁﬁ bP2a ﬁ?&éi A

ttctgtatcccacgacact ct ggcat cc aaccg acctgctgcg

t cgccaacgt catthindgil Mto@fdt&ﬁﬁfeg@h@dd@aoﬁy o6 t fukdiéle Jacid 068 abii@t 3,
tggtctggcttacgttggt ggcat gt gt caa gaaacat 360 tctactggtgttatccagga

ccact ccget at tepmpeisigt gyturinet be tagytaining a BN/ aoelggye cancedmgt said

2ot ot cogarBaAtdEraALoRY ﬁ%%l%i@%e@éo?%%ﬁl ity et e we

gtz t1 czzgt g&gcgt tAPFAAGH AraA BB ESldRREAARR ikt %Jﬁ@ﬁa ﬁ?ol&hléls-eic%ﬂégedﬁ&

n

and isolating the expressed metalloproteinase from the host cell culture.

12. The method of claim 11 in Wthh the DNA
molecule is of SEQ ID NO: 4,

.

_ i3. The method of claim 11 in which the
host cells are yeast cells. -

14. The method of claim 13 in which the
yeast cells are of Pichia pastoris.

15. A method for the production of 'a metalloproteinase
fibrinolytic agent, comprising culturing Pichia host cells containing a nucleic
acid molecule of claim 3 operatively linked to regulatory elements for
stimulating the expression thereof under conditions such that the nucleic acid
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.

17.  Use of a fibrinolytically active polypeptide of claim 1 for

the manufacture of a medicament

18. An antibody against the polypeptide of
claim 1. ' ' '



1 <213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Native pro-NAT (analog of fibrolase) <400> 3 Met Arg Phe Pro ﬁer_ b e Phe
Thr Ala Val Leu Phe Ala Ala Ser Ser 1 5 10 15 Ala Leu Al a Al 4°P6 | Asn
Thr Thr Thr. Ju Asp Qu Thr Ala Gn 20 25 30 Ile Pro Ala GQu Ala Val Ile
Gy Tyr SEPU2HT ey Gu Ay Asp Phe 35 40 45 Asp Val Al RCUASWER D o phe
Ser Asn Ser Thr Asn Asn Gy Leu Leu 50 55 60 I April 2004 WO 01/ 25445

PCTI USO0/ 27029 -3 Phe Ile Asn Thr Thr Ilg. Ala Ser Ile Ala Ala Lys Gu GQu
Gy Val 65 70" 75 60 Ser Leu Gu Lys Arg Au Ala Qu Ala Ser Ser Ilelle
Leu Gu Ser 85 90 95 Ay Asn Val Asn Asp.Tyr Qu Val Val Tyr Pro Arg Lys

Val Thr Pro 100-105 1 Val .Pro A dy,Alaval. dn Pro S, Ty, u Asp
Ala Met- Gn Tyr 115 1%@ 1?5%‘1 ‘%ﬁ’e"fﬂﬁé‘“@%w ‘S§éP°r@°h%‘ﬂ?§Pﬁi?ﬁ‘%"Val Leu.
Hs Leu Gu Lys Asn 130 135 140 Lys Gy Leu Phe Ser A u Asp Tyr Ser du
Thr H's Tyr Ser Pro Asp 145 150 155 160 Ay Arg Qu Ile Thr Thr Tyr Pro
Leu Ay GQu Asp H's Cys Tyr Tyr 165 170 175 Hs Ay Arg Ile A u Asn Asp
Ala Asp Ser Thr Ala Ser Ile Ser Ala 180 185 190 Cys Asn Ay Leu Lys Gy
H's Phe Lys Leu dn Ay GQu Met Tyr Leu 195 200 205 Ile Qu Pro Leu Qu
Leu Ser Asp Ser Au Ala Hs Ala Val Tyr Lys 210 215 220 Tyr G u Asn Val
GQu Lys Qu Asp Qu Ala Pro Lys Met Cys Ay Val 225 230 235 240 Thr @ n
Asn Trp Qu Ser Tyr Qu Pro Ile Lys Lys Ala Phe A n Leu




245 250 255 Asn Leu Thr Lys Arg Sex the Pro @n Arg Tyr Val dn Leu.Val lle
260 265 270 Val Ala Asp His Arg Met Asn Thr Lys Tyr Asn Ay ﬁig‘€?@M¢Sp'Lys'
275 280 285 Ile Arg dn Trp Val His An lle Val Asn Thr Ile P le Tyr
290 295 3 dWiBagsr 0 Leu Asn Ile G n Phe Thr Leu Val Gy eyrshdrrbdee Trp Ser
305 310 315 320 Asn G n ‘Asp Leu Ile Thrlval Thr Ser Val Ser H's Asp Thr Leu
Ala 325 330 335 Ser the Ay Asn Trp Arg Qu Thr Asp Leu Leu Arg Arg G n
Arg H's 340 345 350 Asp Asn Ala G n Leu Leu Thr Ala Ile Asp Phe Asp Gy
Asp Thr Val 355 360 365 1 April 2004 WO 01/ 25445 PCTI USQQ 27029 -4 Ay Leu
Ala Tyr Val Gy-G@y Met Cys G n LeuskegsEndesuiSernéThr Ay 370 375 380 Val
Ile An Asp Hs Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met 385 390 395
400 Al a Hi ss1&Pu Beerp mPFsCAsn Leu Gy Met Asn His Asp Gy Asn A n 405
410 415 Cys H|SE%¥§NEP n Ser Cys Val Met Ala Ala Met Leu Ser Asp

420 425 430 G n er-fys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr dn 'hr
435 440 445.1Bbe srerrnbbirrvalryAsiecohien Boorsgbtrr®ys |l e Leu Asn Lys Pro 450

455 460 <210> 4 <211> 1386 <212> DNA <213> Artificial Sequence <220>
<130> A-596

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

<1l60> 29

<170> PatentIn Ver. 2.1

£ _ <210> 1
S <211> 201
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NAT (analog of
‘fibrolase of Agkistrodon Contourtrix)

<400> 1
Ser Phe Pro Gln Arg Tyr Val Gln Leu Val Ile Val Ala 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 Ile Asn Glu Ile Tyr Arg Pro Leu Asn Ile
35 40 45

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

""" d 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 Axrg Arg Gln Arg His Asp Asn Ala Gln Leu
85 90 95

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




<223> Description of Artificial Sequence: Encodes pro-NAT (anal og of

fi'brol ase) <400> 4 atgagatttccttcaatttttactgctgtt 1 April 2004

ttattcgcagcatcctccgcattagctgct 60 pri

ccagt caacagh pgmsagaagat gaaacggcacaaat t ccggct gaagcet gt cat ggghukddzroe

tactcagatttagaaggggatttcgatgttgctgttttgecattttccaacagcacaaat 180

aacgggttattgtttat aaatactactattgccagcatt gct gct aaagaagaaggggt a240

t ct ct cgagaaaagagaggct gaagcttcttctattat cttggaat ct ggt aacgttaac300

gattacgaagttgtttat ccaagaaaggt cact ccagttcct aggggtgctgttcaacca360 aagt acgaag

at gccat gcaat acgaat t caacgtt aacagt gaaccagttgtcttgcac420 ttggaaaaaa

acaaaggt t t ghtctSet gaadatt ¥est 3iqgadadiet disuagdc e &atM80Ser Lys Leu

ggt acaaaaat t act act t acccat&®gggt gcagaccact §t% act accat ggt aga&t c540

gaaaacgat gctgagt ccactgctictatctctgctt gt aacggtttga caf,tt ¢c600

aagt t gcaagg%lgeagsﬁfg sgqc_gg’tﬁg%etrt o Sa&%sét Sﬁggé:t ‘?lgﬁg g%’b%g? ?@g%ﬁ?@a 560

gct gt ct acaagt acgaaaacgt cgaaaaggaagat gaagccccaaagat gt gt ggt gtt 720

acccaaaact gagmnate atat@aareaascasgagggaet t ccaat t aaact t gact aag780

agat ctttcccacaaagdidacgt acagct ggtt &oegtt gct gaccaccgt at gaacact 840

aaat acaacggt gact ct gacaaaat ccgt caat gggt gcaccaaat cgt caacaccatt 900

aacgaaat ct acagacgcact gaacat ccaattcacttt ggtt ggttt ggaaat ct ggt cc960

aaccaagattt ggﬁgag&gt tact gct gt at cccacgacact ct ggcat cctt cggt aac1020

t ggcgt gaaacegaechgct gcgt cgccaacgt cat gat aacgct caact gct gaccgcet 1080

at cgact t cgaeggt-gattacidial gkoéggct t acgt t ggt ggcat gt gt caact gaaall40

cattccactggtgttat ccaggaccactccgctattaacctgctggttgctctgaccatgl200
icacacgaact gggrcat aacct gggt at gaaccacgat ggcaaccagt gt cact gcggt 1260

%gaaact-cct gf agﬁgﬁ gg‘g{fig%&;épﬁéﬁcsf% 3 g8 YTt ccgac1320

t gct ct aagaaagact accagacct cc?gaccgttaacaacccgcagtgtatcctgaa01380 aaaccgl386

1 April 2004400 91/ 25445 PCT/ USOO 27029 <210> 5 <211> 203 <212> PRT <213>

Agki st r odon teitbefder haagaRitge acsddytbattbyeobtdhrotaseraf ghgHacsida06mn

coVeda GhgrateapcValo || e Val

contortrix «43@sgB9Qetc@havair ptPhecPa -o@rucArg adgy

Ala Asp 1 S=agciara

caagatttga
cgtgaaaccyg
gacttcgacg
tctactggtg
cacgaactgyg
aactcctgtyg
tctaagaaag

gaccactgaa
tcaccgttac
acctgctgeg
gtgatactgt
ttatccagga
gtcataacct
ttatggctge
actaccagac

catccaattc
ttctgtatcc
tcgecaacgt
tggtctgget
ccactececget
gggtatgaac
tatgetgtec
cttectgace

actttggttg
cacgacactc
catgataacg
tacgttggtg
attaacctgc
cacgatggca
gatcaaccat
gttaacaacc

gtttggaaat
tggcatcctt
ctcaactget
gcatgtgtca
tggttgctct
accagtgtca
ccaaactgtt
cgcagtgtat

ctggtecaac
cggtaactgg
gaccgctate

actgaaacat

gaccatggca
ctgeggtgea
cteccgactge
cctgaacaaa

180
240
300

360

420
480
540
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 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




Hs Arg Met Asn Thr Lys Tyr Asn Gy Asp Ser Asp Lys Ile Arg A n 20.25 30
Trp Val Hs Gnlle Val Asn Thr Ile Asn Qu Ile Tyr Arg Pro quAer?zgo,go 45
Asn Ile Gn Phe Thr Leu Val Ay Leu Gu Ile Trp Ser Asn Gn Asp 5 5 60
Leu Il e Tpodkwdhr Ser Val Ser His Asp Thr Leu Al a Ser BRpgnSher7npS 70 75
80 Asn Txp Arg Qu Thr Asp Leu Leu Arg Arg A n Arg H's Asp Asn Ala 85 90
95 @ n Leu Leu Thr Ala Ile Asp Phe Asp Ay Asp Thr Val Gy Leu Ala 100 105
110 Tyr Val Ay Ay Met Cys G@n Leu Lys H's Ser Thr Ay Val Ile An 115
120 125 Asp His Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met Ala Hs Qu .
130 135 140pHecu1lChyn Hhs DAsNrilcenl Hsyr Mt AsnaHH syAPu@iyp &snvEd N Cys Hi s Cys
145 150 155 e660 Ay Ala Asn ®er Cys Val Met A a Ala Met Leu 8er Asp G n Pro
Ser 165 170 175 Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr @ n Thr Phe
Leu Thr 18%~1B% Eéo L8 | ATASHUAR TR B1D AEReRy 81 I8 el RSy §ePro 195 200

<210> 6 <211> 609 <2123°DNA <213> Agki strodon contortri3 <220> <223>

Encodes natgneadd REDIa88 &0l n AL S L OARA RANEA hEd Xyd VARN tlr 2004 WO
01/ 25445 PCTI USOQO 27238 -6 <400> 6 caacaaagat tcccacaaag atacgtacag
ctggttatcg ttgctgacca ccgtatgaac 60 actaaataca acggtgactc tgacaaaatc
cgt caat ggg YajcBec aAnatGle gileadla€lr F2O Lvat Twratlradar tée dissg@ec Taet gaacat ¢
caattcactt tggttgdttt ggaaatctgg 180 "tccaaccaag dfPtgatcac cgttacttct
gtat cccacg éﬁaﬁﬂeCE?QQrai‘tA%?xt §&981, %g va2ah9850LYs 2RACEYALH agt 9cgt cge

caacgtcatg ataaggctca actgctgaggs 140

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

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

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

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
210 215 220

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

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

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

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

Ile Arg 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

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




gctatcgact tcgacggtga tactgttggt ctggcttacg ttggtggcat gtgtcaactg 360
aaacattcta ctggtgttat ccagaacctc tccgctatta acctgectggt tgct Ctgﬁgﬁ‘?ﬁ% ,
at gaaccacg aactggcgta taacctgggt atgaaccacg atggcaacca gtgtcactgc

ggt gcaaactw@olxjg4gt t at ggct gct at gct gt ccgat ¢ aaccat ccaa actrgriusieaye®40
gactgctcta agaaagacta ccagaccttc ctgaccgita acaacccgca gtgtatcctg 600
aacaaaccg 609 <210> 7 <211> 1392 <212> DNA <213> Agki strodon contortrix
<220> <223> Codi ng sequence of native pro-fibrolase of Agkistrodon
contortrix <400> 7 atgagatttc cttcaatttt tactgctgtt ttattcgcag catcctccgc
attagctgct 60 ccagtcaaca ctacaacaga agatgaaacg gcacaaattc cggctgaagc

t gt cat cggt £30 Lepgeechfraral Fé@&égg‘ﬁ‘ﬁacltst Fg'gé:?@tltysg’éitsgﬁ%lt Tye @Htttt ccaa

cagcacaaat 180 378acgggttat tgtttataaa tactactati®®gccagcattg ct gct aaaga
agaaggggta

A 240 11bCha! £4AGA 38R0A92AQCAL0806EE Glart AL2LLALGE Meggaat ctgg
taacgttaac 3@ gattacgaag tbgtttatcc aagaaaggtc actccagttc sbaggggt gc
tgttcaacca 360 aagtacgaag atgccatgca atacgaattc aaggttaaca gtgaaccagt
tgtcttgcac 420 HistGgakeaadly déadaygdicut Glgt Vet eésgdh sglat 8t ¢ty @aactcatta
ctccccagat 480 ggtagagad® ttactactta ccéhttgggt gaagatcdé®? gttactacca
t ggt agaatc 540 _. aagga t tccac t.ggttctatc tetgeitgta acggtttgaa
gggtcatttc %66 nig} tst‘%%a%ga g‘f‘ggs;eét&tsaﬁét ﬁa% 6%%’%%& Eﬁ‘gg’ﬁf %8t ccgact ¢
t gaagcctat 660 gctgtctaca agtacgaaaa cgtcgaaaag gaagat gaag ccccaaagat
gtgtggtgtt %20 rracezamaaCéu Phgart caivactgaar cgatysangaagqctis thecaat t aaa
cttgactaag 780 agédaacaaa gattccc®da aagatacgta céépctggtta tcgttgctga
ccaccgtatg 840 = aacact gaat acaacggtga ctctgacaaa atccgtcaat gggtgcacca
aat cgt caac 999 zgﬁc“éﬁt‘t’%ilaé@n ﬁﬁt%?a@g‘gc‘égcéh%fﬁ&ﬁgaﬁfc WMtca ctttggttygg
tit tiggaaat ¢ 960 't ggt ccaacc aagaqt tgat caccgttact tctgtatccc acgacactct
ggcatccttc 1020 ggtaactggc gt gaaaccga cctgctgcgt cgccaacgtc
t caact gct g 288 saccgctatcg, acttcgacgg tgatactgtt ggtctggett
cat gt gt caa kB4D lgtgaaacatt ctactggtgt tatccaggac cactccgcta
ggttgctctg 1288 S¥kcat ggcac ac?aact ggg tcataacctg ggtat gaacc
ccagtgtcac %

caaactgttc

at gat aacgc
acgt t ggt gg
ttaacct gct
acgat ggcaa
at caaccatc

132Q, tccgactgct ctaagaaaga ctaccagacc ttcctgaccg ttaacaaccc

126t Aryddothcdd™sBiTet gt gt tatggctget atgetgtccg
gcagtgtatc

1389 pesd-3BAHCRISE nediflddd sZl@icd8 Encodes

pro-NAT (analog of fibrolase)

<400> 4

atgagatttc
ccagtcaaca
tactcagatt
aacgggttat
tctetegaga
gattacgaag
aagtacgaayg
ttggaaaaaa
ggtagagaaa
gaaaacgatg
aagttgcaag
gqetgtetaca
acccaaaact
agatctttee
aaatacaacyg
aacgaaatct
aaccaagatt
tggcgtgaaa
atcgactteg
cattctacty
gcacacgaac
gcaaactcect
tgetetaaga
aaaccyg

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttgtttatce
atgccatgea
acaaaggttt
ttactactta
ctgacteccac
gtgaaatgta
agtacgaaaa
gggaatcata
cacaaagata
gtgactctga
acagaccact
tgatcacecgt
ccgaccktgct
acggtgatac
gtgttatcca
tgggtcataa
gtgttatggce
aagactacca

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagcttet
aagaaaggtc
atacgaattc
gttctctgaa
cccattgggt
tgcttetate
cttgattgaa
cgtcgaaaag
tgaaccaatc
cgtacagetyg
caaaatcecgt
gaacatccaa
tacttctgta
gcgtcgccaa
tgttggtctg
ggaccactcce
cctgggtatg
tgctatgetg
gaccttectg

ttattcgecag
gcacaaattc
getgttttge
geccageattg
tctattatet
actccagtte
aaggttaaca
gattactctyg
gaagatcact
tetgettgta
ccattggaat
gaagatgaag
aagaaggcct
gttatcgttyg
caatgggtgc
ttcactttgg
tcccacgaca
cgtcatgata
gcttacgttg
gctattaacc
aaccacgatg
tccgatecaac
accgttaaca

catcctcege
cggctgaagce
cattttccaa
ctgctaaaga
tggaatctgg
ctaggggtge
gtgaaccagt
aaactcatta
gttactacca
acggtttgaa
tgtccgacte
ccccaaagat
tccaattaaa
ctgaccaccyg
accaaatcgt
ttggtttgga
ctctggeate
acgctcaact
gtggcatgtyg
tgctggttge
gcaaccagtyg
catccaaact
acccgcagtg

attagetget
tgtcatcggt
cagcacaaat
agaaggggta
taacgttaac
tgttcaacca
tgtcttgcac
ctecececagat
tggtagaatc
gggtecatttc
tgaagcccat
gtgtggtgtt
cttgactaag
tatgaacact
caacaccatt
aatctggtcc
cttcggtaac
gctgaccget
tcaactgaaa
tctgaccatg
tcactgeggt
gttctecgac
tatcctgaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1146
1200
1260
1320
1380
1386




<211> 21 <212> DNA <213> Artificial Sequence I N, -q? 2004 WD 01/25445 -7
PCT/ US00/ 27029 <220> <223> Description of Artificial Sequench ril 2004 _ _
A i gonucl eotide <400> B tactattgcc agcattgctg ¢ 21 <210> 9 < 'S 301 <212> -
DNA <213>wiydikkissi al Sequence <220> <223> Descri ption opctikddieoal
Sequence: digonucl eotide <400> 9 cct acagtct tacggtaaac g 21 <210> 10

<211> 45 <212> DNA <213> Artificial Seduence <220> <223> Description of
Artificial Sequence: Aigonucleotide <400> 10 tccaattaaa cttgactaag
agatctttcc cacaaagata cgtac 45 <210> 11 <211> 44 <212> DNA <213>
Artificial Seruence <220> <223> Description of Artificial Sequence:

A i gonucl eokide 20800> 11 ggttaatttg aactgattct ctagaaaggg tgtttctatg catg
44 <212> PRT

<213> Agkistrodon contortrix

<220>

<223> Native fibrolase of Agkistrodon contortrix

<400> 5

Gln Gln Arg Phe Pro Gln Arg Tyr Val Gln Leu Val Ile Val Ala 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

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

Leu Ile Thr Val Thr Ser vVal Ser His Asp Thr Leu Ala Ser Phe Gly
65 70 75 80

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

Gln Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp Thr Val Gly Leu Ala
100 105 110

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

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

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

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 Gin Cys Ile Leu Asn ILys Pro
195 200

<210> 6

<211> 609

<212> DNA

<213> Agkistrodon contortrix

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




- <210> 12 <211> 1620 <212> DNA <213> Agki strodon contortrix <220>
m sc_feature <222> Coinplenent((1).,(1620)) 1 April 2004 V[)Oéﬁéﬁ?%ﬁ

<223> Conpl enentary (sense) strand of antisense strand (See : NO 13 )
<220> <233r01d3adsng sequence of native pro-fibrolase of AgRisoeoden
contortrix <400> 12 PCT/USQCQ 27029 atgag@aittc cttcaatttt. tactgctgtt
ttattcgcag catcctccgc attagctgct 60 ccagtcaaca ctacaacaga agat gaaacg
gcacaaattc cggctgaagc tgtcatcggt 120 tactcagatt tagaagggga tttcgatgtt
gctgttttgc catttgccaa cagcacaaat 180 aacgggttat tgtt.tataaa tactactatt
gccagcattg ct ctaaaga agaaggggt a 240 .tctctcgaga aaagagaggc tdaagcttct
tctattatct g aa ctog taacqttaac 3. . tacga tttatcc aa aaaggtc

act ccagt tc GRS o Ez&eza%g:@z%gg aﬁgeg%éa:d;% tordenn et ::azza (e
aaggttaaca QkogAResA0 cALhedd06dGa %%g%&iﬁ%ggb% E

gattact ct g aleddceadd atigecaRagiitadde @gxttagﬁ@aa&at:w@baﬁtkat&@gatzmggt
gaagat cact @htmtamaaacgga@gawugcﬁzh@c gaeaacyat 4Laet@acs ceagetgged tsob at ¢
tctgcttgta Tfads ¢lemt tacoBult dwgrtigeaayogtygEantgrobcactygatd gaa

ccat t ggaat ?‘&tgﬁ‘b"t 6:? EF c&%ﬂggmc %gﬁ ’féttttac%i:cé "@@ é@&&ct@ fe ddfaag
gaagat gaag §§2§ g@ﬁ ggﬂi ?}?@gci "’tc %%\ g%at c
aagaaggcct tc ﬂaacgé

Eﬁg&k@&&ga ccaccgtatg 840 aacactaaat acaacggtga ctc g@gaaa

gggt gcacca aat cgtcaac 900 accattaacg aaatctacag. accactgaac
ctttggttgg tttggaaatc 960 tggtccaacc aagatttgat caccgttact

.<221>

cagctggtta
aaccgt caat
atccaattca
tctgtatccc.
cgccaacgtc
ggtict ggct t

5 ct ggcatccttc 1020 ggtaactggc gtgaaaccga cctgctgcgt
gc tcaactgctg 1080 accgctatcg acttcgacgg.tgatactgtt
acgid 4ot 98 -6Rhotgkcaa1140 ctgaaacatt ctactggtgt tatccaggac
cactccgcta ttaacctgct ggttgctctg 1200 accatggcac acgaactggg tcataacctg
ggt at gaacc aeget ggcaa ccagtgtcac 1260 tgcggtgcaa actcctgtgt
t at ggct gct - aft%@:’t% earrecat catiwaptyitieroladse of

gkistrodon contortrix

<400> 7

atgagatttc
ccagtcaaca
tactcagatt
aacgggttat
tctctegaga
gattacgaag
aagtacgaag
ttggaaaaaa
ggtagagaaa
gaaaacgatyg
aagttgcaag
gctgtctaca
acccaaaact
agacaacaaa
aacactaaat
accattaacg
tggtccaace
ggtaactggc
accgctatcg,
ctgaaacatt
accatggeac
tgcggtgecaa
tcegactget
_ctgaacaaac

<210> 8
21
DNA
Artificial Sequence

<211>
<2i2>»
<213>

cttcaatttt
ctacaacaga
tagaagggga
tgtttataaa
aaagagaggc
ttgtttatce
atgccatgca
acaaaggttt
ttactactta
ctgactccac
gtgaaatgta
agtacgaaaa
gggaatcata
gattcccaca
acaacggtga
aaatctacag
aagatttogat
gtgaaaccga
acttcgacgg
ctactggtgt
acgaactggy
actectgtgt
ctaagaaaga
cg

tactgctgtt
agatgaaacg
tttcgatgtt
tactactatt
tgaagcttct
aagaaaggtc
atacgaattc
gttctctgaa
ccecattgggt
tgoettetatce
cttgattgaa
cgtcgaaaag
tgaaccaatc
aagatacgta
ctctgacaaa
accactgaac
caccgttact
cctgctgcgt
tgatactgtt
tatccaggac
teataacetg
tatggctget
ctaccagacc

ttattcgcag
gcacaaattc
gectgttttge
gccageattg
tctattatet
actccagtte
aaggttaaca
gattactctg
gaagatcact
tectgettgta
cecattggaat
gaagatgaag
aagaaggcct
cagctggtta
atccgteaat
atccaattca
tctgtatece
cgccaacgtc
ggtctggett
cacteccgeta
ggtatgaacc
atgctgtcecg
ttcctgaccg

catccteege
cggctgaagce
cattttccaa
ctgctaaaga
tggaatctgg
ctaggggtge
gtgaaccagt
aaactcatta
gttactacca
acggtttgaa
tgtecgacte
ceccaaagat
tccaattaaa
tcgttgectga
gggtgcacca
ctttggttag
acgacactct
atgataacge
acgttggtgg
ttaacctgct
acgatggcaa
atcaaccatc
ttaacaaccc

attagctgct
tgtcatcggt
cagcacaaat
agaaggggta
taacgttaac
tgttcecaacca
tgtcttgcac
ctccccagat
tggtagaatc
gggtcattte
tgaagcceat
gtgtggtgtt
cttgactaag
ccaccgtatyg
aatcgtcaac
tttggaaate
ggeatececttc
tcaactgetg
catgtgtcaa
ggttgctetg
ccagtgtcac
caaactgttc
gcagtgtatce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1392




tccgactgct ctacaaaaga ctaccagacc ttcctgaccg ttaacaaccc gcagtgtatc' 1380
ctgaacaaac cgtaagcggc cgccagettt ctagaacaaa aactcatctc agaagagg 5ﬁ%§ﬂ0._
ct gaat agcg ccgtcgacca tcatcatcat catcattgag tttgtagcct tagacatgac
tgttcct cagyd bRt t 99 gcacttacga gaagaccggt cttgctagat t33idpaagael 060
aggat gt cag aatgccattt gcctgagaga tgcaggcitc atttttgata ctttittatt 1620
<210> 13 <211> 1620 <212> DNA <213> Agki strodon contortrix <220> <221>
m sc_feature <222> Conplenment ((].)..(1620)) <223> Conpl enentary (antisense)
strand of-sense strand (See SEQ ID NO 12) .i,220:- <223> Anti-coding
sequence of <«pagsi ve pro-fibrolase of Agkiatrodon contortrix <400> 13

aat aaaaaag katrvanesztbrtgaagochgoditicsemgye=:aaat ggcatt ctgacatcct 60
cttgattaga atctafgtkapudeetigiect t ct cgt aagt gc ccaactt gaa ct gaggaaca 120
gtcatgtcta aggctacaaa ctcaatgatg atgatgatga tggtcgacgg cgctattcag 180 1
April 2004 . aQ {"?csééét U§OO’ 27029 atcctcttct gagatgagtt tttgitctag
aaagct ggcg gccgcttacg gtt ttcag 240 gatacactgc gggttgttaa cggtcaggaa
ggtctggtag tctttcttag agcagttgga 300 gaacagtttg gatggttgat cggacagcat
agcagccat a_aeaaggag.t.ttgcaccgca 360 gtgacactgg ttgccatcgt ggttcatacc
caggttatga' c@éhg?icgt gtgccatggt 420 cagagcaacc agcaggttaa tagcggagtg
gtcctggat a éég% 62# tttcag 480 ttgacacatg ccaccaacgt aagccagacc
aacagtatca ¢ %@ﬁcﬁaa?éﬁﬁﬁ 540 cagcagttga gcgttatcat gacgttggcg
acgcagcagg-tgggittcac gccagttacc 600 gaaggatgcc agagtgtcgt. gggat acaga
agt aacggt g ahkesasteddipQ@ht goacexi 660 sgakhéLcaaa ccaaccaaag tgaatt ggat
gttcagt ggt ctgt agatdohucigbtaimt ggt 720 qttgacgatt tggtgcaccc attgacggat
tttgtcagag tcacc ttgt atttagtgtt 780 catacggtgg tcagcaacga

féaccagctg t4 E aatc tttgttgtct 840 cttagtcaag ttta%ttgga
aggccttctt gﬁf Eﬁ??%ﬁa?%% ttlcc agttttgggt 900 aacaccacac atctttgggg
cttcatcttc cttttcgacg, ttttcgtact t gt agacagc 960 atgggcttca gagtcggaca
attccaat gg td&eaatcaag tacatttcac cttgcaactt 1020 gaaatgaccc ttcaaaccgt

t acaagcaga gauagaagca gt ggagtcag 'catcgttttc 1080
<212> D

<213> Art1f1c1a1 Sequence

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

<400> 10
tccaattaaa cttgactaag agatctttcc cacaaagata cgtac 45

<210> 11

<211> 44

<212> DNA

<213> Artificial Sequence

7~
i i
Mg

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

<400> 11
ggttaatttyg aactgattet ctagaaaggg tgtttctatg catg 44

<210> 12

<211> 1620

<212> DNA

<213> Agkistrodon contortrix

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




tttctctacc 1140
ttttttoapaaodf00
cttcgtactt 1260
cttcgtaatc 1320

;tc ;acccgt@? 0%23128

gattctacca
at ct ggggag
gt gcaagaca
t ggtt gaaca
gttaacgtta.
taccccttct tctttagcag
atttgtgctg ttggaaaatg

t ggt agt aac
taat gagttt
actggttcac
gcacccct ag

MR gEsHSca

agtgatcttc
cagagt aat c
tgttaacctt
gaact ggagt'
agat aat aga
caat gct ggc

acccaat ggg taagtagtaa
tt cagagaac aaacctttgt
gaattcgtat tgcatggcat
gacctttctt ggataaacaa
agaagcttca gcctctcettt
aatagtatca tttataaaca
gcaaaacagc aacatcgaaa tccccttcta aatctgagta 1500
accgat gaca-gcttcagccg gaatttgtgc cgtttcatct tctgttgtag tgttgactgg 1560
agcagct aat gcggaggatg ctgcgdi at aa aacagt agt a aaaatt gaag gaaat ctcat 1620
<210> 14 <2112 QompizadntaPRTsel4ed >sthghd SEr odosensadt@bdd | X <220> <223>
Xaa in positions 465%¢ £88 I054%13hd 536 correspond - to stop codons. <220>
<223> Native pngsfibrol ase of Agkistrodon contortrix <400> 14 Met Arg Phe

Pro Ser |le Phazihieddm é@uexk%uoé Me ol Bugiaadtle 1 5 10 15 Ala Ley Ala

Al a Pro Val Asn Thagdiwtrdddh &dntoASRxA U n 20 2530 Ile Pro Ala
Au Ala Vai lle Gy Tyr Set Asp Leu Gn Ay Asp Phe 35 40 Asp Val Al a Val
Leu Pro Phe Se¥9%sd2Ser: Thr Asn Asn Ay Leu Leu 50 55 60 -Phe Ile Asn Thr

Thr'Ile A a S&F99

cca

e84 5“%15‘553 %@9 =g@% uEtaryeagas cesccm:gga atgaitmuzz% Lys
Arg Gu Ala Gai T30
01125445 PCTI USery nggtt:\:% A sokes i%@ %g&i%g 2%3%6 i éé o Pro
Arg Lys Val. Tl'trctéh’c@agal@Qaghe&sﬂ:lﬂg&abtdalt%oﬁﬁgta&y aacv iQML:m, Tyr
A u Asp Al a MsatGogagy rrgtrtitck? @agpahogteuad®headtys c‘dad:ggésm: Settc@au:aPm Val

Val

Leu H s L&398g2%

ttggaaaaa

ggtagagaaa
gaaaacgatg
aagttgcaag
gectgtctaca
acccaaaact

agacaacaaa.
aacactaaat.

accattaacg
tggtccaacc
ggtaactgge
accgcectateg
ctgaaacatt

accatggcac

tgcggtgcaa
tcecgactget
ctgaacaaac

' ctgaatageg

<223>

tgttcctcag
aggatgtcag

13
1620

<210>
<211>
<212>
<213

<220>
<221>
<222>

misc_

DNA
Agkistrodon contortrix

tgﬁgﬁtgca

acaaaggttt
ttactactta

ctgactecac
gtgaaatgta’

agtacgaaaa
gggaatcata
gattcccaca
acaacggtga
aaatctacag
aagatttgat
gtgaaaccga
acttcgacgg
ctactggtgt
acgaactggg
actcetgtgt
ctaagaaaga
cgtaagcgge
ccgtcgacca
ttcaagttgg
aatgccattt

feature

{See SEQ ID NO:

<220>
<223>

atacgaattc
gttectetgaa
cccattgggt
tgcttctate
cttgattgaa
cgtcgaaaaqg
tgaaccaatc
aagatacgta
ctctgacaaa
accactgaac
caccgttact
cctgetgegt

‘tgatactgtt

tatccaggac
tcataaccetg

tatggctgct -

ctaccagacc
cgccagettt
tcatcatcat
gcacttacga
gcctgagaga

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

12y

Agkistrodon contortrix

<400> 13 )
aataaaaaag tatcaaaaat gaagcctgca tctctcagge aaatggceatt
Cttgattaga atctagcaag aceggtette tegtaagtge ccaacttgaa
gtcatgtcta aggetacaaa ctcaatgatg atgatgatga tggtcgacgg

aaggttaaca
gattactctyg
gaagatcact
tctgettgta
ccattggaat
gaagatgaag
aagaaggcct
cagctggtta
atccgtcaat

atccaattca
tctgtatece

cgccaacgtc
ggtctggett
cactcegeta
ggtatgaacc
atgetgteeg
ttcoctgaceg
ctagaacaaa
catcattgag
gaagaccggt
tgcaggctte

gtgaaccagt
aaacrcatta
gttactacca

acggtttgaa.

tgtccgacte
ccccaaagat

tccaattaaa:
tegttgetga

gggtgcacca
ctttggttgg
acgacactet
atgataacgc
acgttggtgg
ttaaccrgcet
acgatggcaa

‘atcaaccatc

ttaacaaccc
aactcatcte
tttgtagect
cttgctagat
atttttgata

Antiécoding sequence of native pro-fibrolase of

tgtctrgecac
ctcccecagat
tggtagaatc
gggtcattte
tgaagcecat
gtgtggtgtt
cttgactaag
ccaccgtatg
aatcgtcaac
ttrtggaaatce
ggcatcctte
tcaactgetg
catgtgtcaa
ggttgctctg

ccagtgtcac -

caaactgtte
gcagtgtatc
agaagaggat

.tagacatgac

tctaatcaag
ctttttrate

ctgacatcct
ctgaggaaca
cgctattcag

420
480
540
600
660
720
780
840
900
960
1020

1080 -

1140
1200
1260
1320

1380

14490
1500

1560

1620

60
120
180




130 135 140 Lys Gy Leu Phe Ser Qu Asp Tyr Ser @ u Thr His Tyr Ser Pr

145 150 155 160 Gy Arg Gu Ile Thr Thr Tgr Pro Leu Gy Qu A};\prillﬂOMQ/g ?f/lro
Tyr 165 170 175 Hs Ay Arg Ile Qu Asn Asp Ala Asp Ser T o’ lle
Ser Ala 180¥48854%0 oys Asn Gy Leu Lys AyH s Phe Lys Lelu &N %’y Gu Met
Tyr Leu 195 200- 205 1le GQu Pro Leu GQu rda Ser Asp Ser Qu Ala Hs Ala
Val Tyr 'Lys 210 215 220 Tyr du Asn Val. u Lys Gu Asp Gu Ala Pro Lys
Met Cys Ay VaI 225 230 235 240 Thr A n Asn Trp Gu Ser Tyr Qu Pro Ile

Lys Lys Al a G n Leu 245 Ash L
_ £ a b¥ycf¥fgGhite@ ddad\2go Phe
Pro An Arg Tyga% c% %Z ﬁg& g%c Z£ gtggfg Yalccdteaglsgrabltggd\rago Vet
Asn Thr Lys T t38E cgdddngld8 agliychsym h‘ya;abdraytAtlgce:qgca' r3§9 Val

Hs An lle Va tg@aaceabrtdgbeau&en dertcatafd cawtam FEeRaTyae CEAGIE °Asn
|l e G n Phe Thradaggadggl acGpgsttes ‘@IEIIauEY 939'55931@ 31?5"’3%"(?9 % §3§

Asp Leu e ThFtapspeargy :’_:Eg aa\?ﬂ s ) i QCE 3@ E&zﬁg Ser
EQS Ay Asn Tr gagg’"gti%u §;é ticg g% a gtgGchazaé&i 34t Aregng s

Asn Al a Hatodiag daetn%‘x‘yﬁt RtecAshoCcyathgpr ct365 t36g8 680 Thr
Val @y Leu AI atE@abgém;I tﬁtyca@lcy Meta tthgﬁ_ceuad_ysaqqsg‘i%ei“ttsmts7@0380 1
April 2004 WO e4ya25dul P@ww@elwecz@ctgitfcwc gmﬂgaﬂc SHINTRED ddos Ser
Ala |le Asn LeGEYA8icary SiReatagp209saiclb (72 g%gsé et 5 ttt %c,u Leu

ttcarct
gy Z:S Asn Lea.%ét%g chg e 15,4 Ethcﬂ‘. Ve R26Y'S
y a .ASI’I Serga' a t gt &aﬁ@gaLﬁ&agaagca gtggagtcag catcgtttte 1080

gattctacca tgg:agtaac agrtgatcctce acccaatggg taagtagtaa tttetctace 1140
atctggggag taacgagttt cagagtaatc ttcagagaac aagcc;;tgc tttcttegcaa 1200
- gtgcaagaca actggttcac tgttaacett gaattcgtat tgcatggcat cttcgtactt 1260

£y tggttgaaca gcacccctag gaactggagt gacctttctt ggataaacaa cttcgtaate 1320
S gttaacgtta ccagattcca agataataga agaagcttca gcctctcttt tctcgagaga 1380
taccccttet tetttagcag caatgetgge aatagtagta tttataaaca ataacccgtt 1440
atttgtgctg ttggaaaatg gcaaaacagc aacatcgaaa tccccttcta aatctgagta 1500
accgatgaca'gcttcagccg gaatttgtgc cgtttcatct tctgttgtag tgttgactgg 1560
agcagctaat gcggaggatg ctgcgaataa aacagcagta aaaaltgaag gaaatctcat 16290
<210> 14
<211> 540
. «212> PRT
<213> Agk;strodon contortrix
<220> ) ‘ .
<223> Xaa in positions 465, 493, 516 and 536 correspond
to stop codons. .
<220>
<223> Native pro-flbrolase of Agkistrodon contortrlx
<400> 14 . :
P Met Arg Phe Pro Ser Ile Phe Thr Ala Val Leu Phe Ala Ala Ser Ser
A - 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 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 : _ 5% 60

Phe Ile Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly val
65 _ .70 75 - ~ .80

. Ser Leu Glu Lys Arg Glu Ala Glu Ala Ser Ser Ile Ile Leu Glu Ser
85 ) 90 95




420 425 430 Ser Asp G n Pro Ser Lys Leu Phe Sear Asp Cys Ser Lys Lys Asp
Tyr 435 440 - 445 A n Thr Phe Leu Thr Val Asn Asn Pro @ n Cy AAr[[?d,teu Asn
Lys Pro 450 455 460 Xaa Ala Ala Ala Ser Phe Leu Au G n Lys Leu e Ser
Au Gu Avo 02885470 475 480 Leu Asn Ser Ala Val Asp Hi speirwsidgozsi s Hi s
H s Xaa Val Cys Ser 485 490, 495 Leu Ajg_H s Asp Cys Ser Ser Val G n Val
Gy Hs Leu Arg Qu Asp 500 505 510 Arg Ser Cys Xaa Ile Leu Ile Lys Arg
Met Ser Qu Cys His Leu Pro 515 520 525 Gu Arg Cys Arg Leu H s Phe Xaa
Tyr Phe Phe Ile 530 535 540 <210> 15 <211> 203 <212> PRT <213>

Agki strodon contortrix <220> <223> Native fibrolase of Agkistrodon
contortrix E¥p@sn Va3ohsn 3epTyy Ghpdinti Yt Tvy BFY &Serws 3r‘ke'mf&‘hé’ﬁi’cal compound
pyrogl utam c aci d. Th’Y chemical co und is referredto in the

speci ficatigm as, p&QeGlFreiltae{rai' Bin p?éq%ks 4-% %2@ aGh AP, BLP G n Arg Tyr
Val G n Leu Val IlmsVal Ala Asp 1h2b 10 15 His Argabet Asn Thr Lys Tyr Asn
Gy Asp Ser Asp Lys Ile Arg Gn 20 25 30 Trp Val Hs Gn Ile Val Asn Thr

Il e Asn d uGl} @hgyys Afagd FymoSeeGlu FFof(Rr14%al Le\BiiF |LeR(0EIL WE @81 25445

PCTI USOQ 2702913212 Asn Ile G A3*Phe Thr Leu Val**6Bly Leu Qu Ile Trp Ser Asn

G n Asp SOiys_ G?é L%g Phe Ser Glu Asp Tyr Ser Glu Thr His Tyr Ser Pro Asp

145 : 150 155 160
Gly Arg Glu Ile Thr Thr Tyr Pro Leu Gly Glu Asp His Cys Tvr Tyr
165 170 175
His Gly Arg Ile Glu Asn Asp Ala Asp Ser Thr Ala Ser lle Ser Ala
— _ 180 185 190

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

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

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

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

Asn Leu Thr Lys Arg Gln Gln Arg Phe Pro Gln Arg Tyr Val Gln Len
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 GIn Ile Val Asn Thr Ile Asn Glu
290 295 300

e,

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




Leu Ile Thr Val Thr Ser Val Ser His Asp Thr Leu Ala Ser Phe Ay 65.70 75
80 Asn Trp Arg A u Thr Asp Leu Leu Arg Arg G n Arg H's Asp AspAﬁll-%MSS 90 _
95 A n Leu Leu Thr Ala Ile Asp Phe Asp Gly Asp Thr Val Ay Leu Ala 100 105
110 Tyr Veyoédn¥essd y Met Cys G n Leu Lys His Ser Thr Gy ¥Yakikbirdon 115 -
120 125 Asp His Ser Ala Ile Asn Leu Leu,Yal Ala Leu Thr Met Ala Hs Gu

130 135 .140 Leu Gy H's Asn Leu Ay Mett"Asn Hs Asp Ay Asn A n Cys H's
Cys 145 150 155 160 Ay Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp
G@n Pro Ser 165 170 175 Lys Leu Phe Ser Asp Cys Ser Lys Lys Asp Tyr An
Thr Phe LeuThhrely80 185ciO@sMalis At As 1bs s meuQys: 7he ahelteASn Lys Pro
195 200 <21083516° <211> 20239«212> PRT <2133%Agki strodon comoortri x <220>
<223> Native fibrolase of Agkistrodon contortrix <220> <223> Xaa in
position 1 r8prEsdhesiin g'}“ @ﬁ%&IH’@oﬁﬁbgﬁy,mﬁW‘*&gﬁi’t Hhg éﬁ?cﬁléf. Thi s

chem cal conpound is referred to in the Specification as ™ the letter "E".
<400> 16 XaasA'@nPhR FIOcHE R1fHaTadh ¥& @ RabareVala ML wYalrefl @ Asp Hi s
1510 15 Arg Met Asnazthr Lys Tyr Asnaf8y Asp Ser Asps4iys Ile Arg Gn Trp
20 25 30 vVal Hs An lle Val Asn Thr Ile Asn Qu Ile Tyr Arg Pro Leu Asn

35 40 45 1 ﬁpriﬂsng(‘!yf‘xmg@tl/b%@s ﬂ%TﬁQ}S@éI) @NE?@ZQE{;— 1®s Asp Tyr

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

Xaa Ala Ala aAla Ser Phe Leu Glu Gln Lys Leu Ile Ser Glu Glu Asp
465 470 475 A80

L ’ Leu Asn Ser Ala Val Asp His His His His His His Xaa Val Cys Ser
485 490 495

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

Arg Ser Cys Xaa Ile Leu Ile Lys Arg Met Ser Glu Cys His Leu Pro
515 _ 529 525

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

<210= 15

<211> 203

<212> PRT

<213> Agkistrodon contortrix

<220>
<223> Native fibrolase of Agkistrodon contortrix

N <220>

<223> Xaa in position 1 represents the chemical
compound, pyroglutamic acid. This chemical
compound 1s 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 Ala 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 Vval Asn Thr Ile Asn Glu Ile Tyr Arg Pro Leu
35 40 45




Ile An Phe Thr Leu Val Ay Leu Gu Ile Trp Ser Asn G n Asp Leu~ 50 . 55
60 Ile Thr Val Thr Ser Val Ser H's Asp Thr Leu Al'a Ser Phe G yah§Bg50H05 70
75 80 Trp Arg Gu Thr Asp Leu Leu Arg Arg G n Arg His Asp Asn Ala @ n 85
90 95 Leuwun~Fms Ala Ile Asp Phe Asp Ay Asp Thr Val d ycreseosrasTyr 100
105 110 Val dy Ay Met Cys Gn Leu LysyjtHis Ser Thr Gy Val Ile A n Asp
115 120 125 His Ser Ala Ile Asn Leu Leu Val Ala Leu Thr Met Ala Hs Qu Leu
130 135 140 Ay His Asn Leu Gy Met Asn Hs Asp Ay Asn Gn Cys Hs Cys Ay
145 150 155 160 Ala Asn Ser Cys Val Met Ala Ala Met Leu Ser Asp G n Pro Ser
Lys 165 178™ FLe Géy BPAETISekeunipl Gy IserGlryyélq_y"@ﬁgﬁ AEprGlg ASTHr Phe Leu
Thr val 180 18%%>190 Asn Asn Pr G n Cys Ile LefP Asn Lys Pro 195 200 <210>
17 <211> 53 2 I Sequ < > > Description
of Artifici gﬁﬁgﬁé};wmﬁa%& ?91('):5%.“;0 E?l%stpl Vg5 g%%flflgs%%l Pal}seegg Agki st rodon
contortrix <400> 17 Met Arg Phe Pro Ser Ile Phe Thr Ala Val Leu Phe Ala Al a
Ser Ser 1 EsnlQrd3rdAlGul®y MNralédl aePriogViels @bnafhHigFhyspThm &a Asp A u Thr
Ala An 20 25 30 .1le P8 Ala Gn Ala VAl® Ile Ay Tyr Se9r5Asp Leu Gu Ay

Asp Phe 35 _40_45 As Val Leu Prq Phe Asn Asn Ay
Leu Leu 50%H5"8D “Phe E?Jélaﬁks% #ﬁr‘;‘ﬁgl I E g@r ‘Ml‘]en%l i aLys Gu Qu
Gy Vval 65 70 75 80 '

Tyr Val Gly Gly Met Cys Gln Leu Lys His Ser Thr Gly Val Ile Giln
115 - 130 125

Agp 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> X¥aa 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
o1 5 10 15

Arg Met Asn Thr Lys Tyry Asn Gly Asp Ser Asp Lys Ile Arg Gln Trp
20 25 : 30

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




1 April 2004 WO 01/ 25445 PCTI USO0/ 21029 -14 Ser Leu Qu Lys Arg Gu A a
GQu Ala Ser Ser Ile lle Leu Qu Ser 85 90 95 Gy Asn Val Asn gwﬂ%%‘l

Val Vval Tyr Pro Arg Lys Val Thr Pro 100 105 110 Val Pro Arg

An Pro Lywdiyes448 u Asp Ala Met G n Tyr 115 120 125 d urémmshojzsomal Asn
Ser Qu Pro Val Val Leu Hs Leu Qu Lys Asn 130 135 140 Lys Gy Leu Phe
Ser Gu Asp Tyr Ser Gu Thr H's Tyr Ser Pro Asp 145 150 155 160 Gy Arg
GQu lle Thr Thr Tyr Pro Leu Ay GQu Asp H's Cys Tyr Tyr 165 170 175 Hi s
Gy Arg lle Au Asn Asp Ala Asp Ser Thr Ala Ser Ile Ser Ala 180 185 190
Cys Asn Gy Jl_leﬁllzlygheGl‘yr ey ‘PHeGJLYyéetLéélu @la Tryse asMSlnAse by 195 200
205 Ile Qu Pro%u A u Leu Ser Asp Ser Qu Ala?-‘ils Ala Val Tyr Lys 210
215 220 Tyr V s @y Val :
225 230 235 % o pad %r%ﬁ ‘%%pseg ﬁl%%???hg ‘%su G ﬁ%@% Ala Phe @n
Leu 245 250 255 Asn Leu Thr Lys Arg Ser Phe Pro Gn Arg Tyr Val G@n Leu
Val Ile 260r:265:¢230: Vat A8 aeAskeuHhsy Arg dVBtArASHisTAep lags AllprGlasn Gy Asp
Ser Asp Lys 275 280 285 EFe Arg A n Trp V8l His An Ile V&l Asn Thr lle
Asn Au Ile Tyr. 290 2 00 Arg Pro Leu Asn |Ile G n Phe Leu Val Gy
Leu Qu lle Ll‘%‘pmé‘e?hr g Ig.eLOAsgl %QW T%sﬁall_ggy };Fﬁ‘r“\fal Thr Ser
Val Ser His Asp Thr Leu Ala 325 330 é Ser Phe Ay ,&sn Trp Arg GQu Thr
Asp Leu Leu vi0chr g1GBt Avg dinSrew340s 345 s320mASp1,AvAL Aha d3nnadgeu Leu Thr
Ala Ile Asp Phe Aspisd y Asp Thr Valz2o 355 360 365 125

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

€ 3 ' GCly His Asn Leu Gly Met Asn His Asp Gly Asn Gln Cys His Cys Gly
o 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 Val
180 i85 190

Asn Asn Pro Gln Cys Ile Leu Asn Lys Pro
i85 200

<210> 17

<211> 538

<212> PRT

<213> Artificial Sequence

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

<400> 17

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

1

5 10 15

Ala Leu Ala Ala Pro Val Asn Thr Thr Thx Glu Asp Glu Thr ala

20 25 30

Ile Pro Ala Glu Ala Val Ile Gly Tyr Ser Asp Leu Glu Gly Asp

35 40 45

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

Phe I
65

30 55 60

le Asn Thr Thr Ile ala Ser Tle Ala Ala Lys Glu Glu Gly
70 75

Ser

Gln

Phe

Leu

val
80




Gy Leu Ala Tyr Val Ay Gy Met Cys G n Leu Lys Hs Ser Thr Ay 370 375
380 1 April 2004 WO 01/ 25445 PCTI USOOL27029 15 Val Ile dn A;;p\p,gﬁiégoﬁer._
Ala Ile Asn Leu Leu Val Ala Leu Thr Met 385 390 395 400 Ala H's u Leu
Gy H's Asfiobgisedd y Met Asn His Asp Gy Asn G n 405 410 p¢xauseysnodd s Cys
Gy Ala Asn Ser Cys Val Met Ala Ala Met_j4eu Ser Asp 420 425 430 G n Pro
Ser Lys Leu Phe Ser Asp Cys Ser Lys Lys p Tyr Gn 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 Leu Qu A n Lys Leu Ile Ser Au Gu Asp Leu Asn 465 470
475 480 Ser sAkaeVabluvAsys ke GHi Alki GluHRE BES SdrSriXanlieVabu Gps sser” Leu Arg

485 490 495 His Asp Cys SBY Ser Val A n Va® Gy His Leu AP Qu Asp Arg Ser
500 505 510 s Xaa lle Leu Ile_ Lys Arg Mt Ser. Qu s.H s Leu Pro Qu Arg
515 520 525 TYS R FULAN AR Tﬁﬁeclka‘éalﬁjf; Phe PR Bvs gb%“é5pr2210> 18
<211> 602 <212> DNA <213> Agki strodon contortrix <220> <223> Fragnent of
fibrol ase ofvaf\gilSAH0ERNALORLOId1GI Xro<A) 2yl &1t ahbaki086: ageaktgct g

ct aaagaaga aggggt atist ct cgagaaaagagaggct ga60 agcttcas ct attatcttgg

aat ctggtaa cgttaacgat tacgaagttgtttatccaagl20 aaaggtcact ccagttccta

ggggt gct gt t Ha?gga%gVitlaéﬁhé@étﬁ%gc%‘t%E%f’a&8@“ i‘;g Leu Glu Lys Asn

Lys Gly Leu Phe Ser Glu Asp Tyr Ser Glu Thr His Tyr Ser Pro Asp
145 ’ 150 155 169

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

His Gly Arg Ile Glu Asn Asp Ala Asp Ser Thr Ala Ser Ile Ser Ala
180 185 150

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
210 215 220

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 lIle Lys Lys Ala Phe Gln Leu
245 250 255

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

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

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

Arg Pro Leu Asn Ile Gln Phe Thr Leu Val Gly Leu Glu Ile Trp Ser
305 31o 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

Asp Asn Ala Gln Leu Leu Thr 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
370 375 380




cgaattcaag gttaacagtg aaccagttgt cttgcacttg gaaaaaaacaaaggtttgtt240.
ctctgaagat tactctgaaa ctcattactc cccagatggt agagaaattactacttacggp9ha
attgggtgaa gatcactgtt actaccatgg tagaatcgaa aacgat gct gactccact gc360
.ttctatct X0 geas#4§t aacg gttt gaaggg tcatttcaag ttgcaaggt gazargisani7z20
gattgaacca ttggaattgt ccgactctga agcccatigct gtctacaagtacgaaaacgt 480
Cgaaaaggaa gat gaagccc caaagatgtg tggtgttacc caaaact gggaat cat at ga540

accaat caag aaggccttcc aattaaactt gactaagaga tctttcccacaaagatacgt 600 ac602
<210> 19 <211> 816 | April 2004 WO 01/ 25445 PCTI USO0/ 27029 -16 <212> DNA
<213> Agki strodaon contortrix <220> <223> Fr agvrrent of fibrol ase of

Agki st rodonggérﬁl&‘f']]ni &sp<ﬂbsb§e§9§1a Ile Asn Leu Leu Val Ala Leu Thr Met

t ccaat t aaacttgact aagagat ct t tCccacaaagat acgt acaget ggt t at cgt t gb0

ct gaccaccgt ah ganeachanat acAacyHsgachctOasRAaRh 0Rat £aAL0YaLE 20
daccaaat cgt caacaccat t aacgae®t ct acagaccact gaacat ccaat t cact tatgg180
tt ggttt ggaaat ct ggt ccaaccaaaatt -t gat caccgttacttct gt at cccacgaca240
ct ct ggcat cct¥ e ggfaatt gg;@i-@é‘a%&eéa%ﬁt g@t yeprdgcilaaliaft Eat & 4500
acgct caact gct gaccget af€gact t cgacggt gafétt gt t ggt ct gget £3t gt t g360
gt ggcat gt gt caacd,@agacald eLachg Kot 1af 66a%AAGGACLLACALT ALt 234 G20
t gct ggt t gct ct gaccajg@gcacacgaact gggigat aacct gggt at gagccacgat g480
gcaaccagt gt cact gcggt gcaaact cct gt gt t at ggct gct at gct gt ccgat caac540
cat ccaaact gtehetleugtict Y&t ébadgaakrgatiraCea Ifadett oot ac gyl Xaacele00
acccgcagt gt at cct®aacaaaccgt aagctgccgecaget tt ct atffacaaaaact ca660
t ct cagaagaggat ct,gaat.a cgt cajcatcatcatcatcatfgagtttqgtars20
Goct 1 agacat aat i, g ehorpe IdRORSLELET HiE 8 O SACHE cdein,
@\fg'@ttctaatcaagaggat gt cagaatgccatttgc816 <210> 20 <211> 1373 <212> DNA
- Ser Ala Val Asp His His His His His His Xaa Val Cys Ser Leu Arg
485 _ 490 495

His Asp Cys Ser Ser Val Gln Val Gly His Leu Arg Glu Asp Arg Ser
500 505 51¢

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

i,

<400> 18

tactattgcc
agcttecttct
aaaggtcact
cgaattcaayg
ctctgaagat
attgggtgaa
ttctatctet
gattgaacca
cgaaaaggaa
accaatcaag
ac

<210> 19
<211> 816

agcattgctyg
attatcttgg
cecagttecta
gttaacagtg
tactctgaaa
gatcactgtt
gcttgtaacyg
tEggaattgt
gatgaagecc
aaggccttcee

ctaaagaaga
aatctggtaa
ggggtgetgt
aaccagttgt
ctcattacte
actaccatgg
gtttgaaggg
ccgactcectga
caaagatgtg
aattaaactt

aggggtatct
cgttaacgat
tcaaccaaayg
cttgecacttg
cccagatggt
tagaatcgaa
tcatttecaayg
agcccatgcet
tggtgttacc
gactaagaga

ctcgagaaaa
tacgaagttyg
tacgaagatg
gaaaaaaaca
agagaaatta
aacgatgctyg
ttgcaaggtyg
gtctacaagt
caaaactggg
tcttteccac

gagaggctga
tttatccaag
ccatgcaata
aaggtttgtt
ctacttacce
actccactge
aaatgtactt
acgaaaacgt
aatcatatga
aaagatacgt

60

120
180
240
300
360
420
480
540
600
602




<213> Agki strodon contortrix <220> <223> Fragnment of fibrol ase of -
Agki strodon contortrix <400> 20 tactattgcc agcattgctg 1 April 2004
ct aaagaagaaggggt at ct ct cgagaaaa gagaggct ga60 agcttcttct attatcttgg
aat ct ggt aggesiizafsoat t acgaagttg tttatccaagl20 aaaggt cact eefkb@Sha
ggggt gct gt t caaccaaagt acgaagat g ccat gca@i1 180 cgaattcaag gttaacagtg
aaccagttgtcttgcactt ggaaaaaaacaaaggtttgtt240 ctctgaagat tactctgaaa
ctcattactccccagat ggt agagaaattactacttaccc300 attgggtgaa gatcactgtt

act accat ggt agaat cgaaaacgat gct gact ccact gc360

ttctatctctgetizgtmacggt t t gaagggt cat t t caagt t gcaaggt gaaat gt act t 420

gat t gaaccat rgaaddkgsierder cenyaaygsecat get gt ct acaagt acgaaaacgt 480
cgaaaaggaaggﬁaagccccaaagat gtgtggtagtt acccaaaact gggaat cat at ga540

accaat caaga cg;lt %%g%t ggafgg; lgggto% %ct tt ccc?c%aa}gat acgt 600

dcagct ggttat €gt t getgaccaccgt at gaacact aaa aéialéccé’g gactict gacaab660

aat ccgt caat gggt-gpaccaaat cgt caacaccatt aacgaaat ct acagaccact gaa720

cat ccaat t caetdaaggiahggitbhgraaaisatggiec anesaaged hgaiaganr gttaedBdy 60
ttctgtatccc am;aemct@geﬁta@ctata@ggtaaa@ tg}getgicgaéaazec@ﬂseqtg chgyglufr 120

t cgccaacgt cAFHarEIE %ataéa%?@ﬂ: EE aﬁcé g%?c&é‘f@tgw 180
t ggt ct ggct t SEAET ‘”&ﬁ&%‘t ESTraaeRTy 240
éﬁ% é%EQC él a cc acce 300

ccactccgcta

360
gggt at gaacc @E@%Egﬂ%ae&ﬁaﬁagﬁ C@%EQ&@G& %@@@%@& ng&cgiat:@écg 98&:&%&%42 0
t at gct gt ccgasaagcrat craaattgt dcetamgac tigoinizaag aasgresns aagmeddd0480
ct t cct gaccgbtascasectychnogt astqale@cg&at-: afatTyban Foggtager agedatt 4200540
t ct agaacaaa&aca it € 3 gfég?“t SE‘EF&F%% éﬁ‘f&f—&iﬁoﬁoo
t
acc C

el T SR

aca

leaeaatoc %@

agattctaat caagaggatg tcagaatgcc atttgce

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

20
1373
DNA

<220>
<223>

<400> 20

tactattgce
agcttecttet
aaaggtcact
cgaattcaag
ctctgaagat
attgggtgaa
ttctatctct
gattgaacca
cgaaaaggaa
accaatcaag
acagctggtt
aatcecgtcaa
catccaattc
ttetgtatcec
tcgecaacgt
tggtctggct
ccactccgcet
gggtatgaac
tatgctgtee
cttectgace
tctagaacaa
tcatcattga
agaagaccgg

agcattgetyg
attatcttgg
ccagtteeta
gttaacagtg
tactctgaaa
gatcactgtt
gcttgtaacyg
ttggaattgt
gatgaagecoc
aaggccttec
atcgttgetyg
tgggtgcacc
actttggttg
cacgacactc
catgataacg
tacgttggtyg
attaacctgc
cacgatggca
gatcaaccat
gttaacaace
aaactcatct
gtttgtagecc
tcttgctaga

Agkistrodon contortrix

ctaaagaaga
aatctggtaa
dggggtgctgt
aaccagttgt
ctcattacte
actaccatgg
gtttgaaggyg
ccgactetga
caaagatgtg
aattaaactt
accaccgtat
aaatcgtcaa
gtttggaaat
tggcatecectt
ctcaactgct
gcatgtgtca
tggttgctct
accagtgtca
ccaaactgtt
cgcagtgtat
cagaagagga
ttagacatga
ttctaatcaa

aggggtatct
cgttaacgat
tcaaccaaag
cttgcacttg
cecagatggt
tagaatcgaa
tcatttcaag
agcccatget
tggtgttace
gactaagaga
gaacactaaa
caccattaac
ctggtccaac
cggtaactgg
gaccgctatc
actgaaacat
gaccatggca
ctgeggtgeca
ctcecgactge
cectgaacaaa
tctgaatagc
ctgttecctea
gaggatgtca

Fragment of fibrolase of Agkistrodon contortrix

ctegagaaaa
tacgaagttg
tacgaagatg
gaaaaaaaca
agagaaatta
aacgatgctg
ttgcaaggtyg
gtctacaagt
caaaactggg
tcttteccac
tacaacggtg
gaaatctaca
caagatttga
cgtgaaaccyg
gacttcgacg
tctactggtyg
cacgaactgg
aactcctgtg
tctaagaaag
ccgtaagecgyg
gcegbegace
gttcaagttg
gaatgccatt

gagaggctga
tttatccaag
ccatgcaata
aaggtttgtt
ctacttaccc
actccactge
aaatgtactt
acgaaaacgt
aatcatatga
aaagatacgt
actctgacaa
gaccactgaa
tcaccgttac
acctgetgeg
gtgatactgt
ttatccagga
gtcataacct
ttatggetge
actaccagac
ccgecagett
atcatcatca
ggcacttacy
tgc

816

60
120
180
240
300
360
420
480
540
600
660
720
780
B40
500
960
1020
1080
1140
1200
1260
1320
1373






