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BACKGROUND OF THE | NVENTI ON Bl ood cl otting begi ns when platel ets adhere to
the cut wall of an injured blood vessel at a lesion site. Subsequently, in
a cascade of enzymatically regul ated reactions, soluble fibrinogen

nol ecul es are converted by the enzyobiFir® FAcTd® vipse! ubl e strands of
fibrin that hold the platelets together i.n a thronbus. At each step in the
cascade, a protein precursor is converted to a protease that cleaves the
next protein precursor in the series. Cofactors are required at nost of
the steps. Factor VIII circulates as an inactive precursor in blood, bound
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normal bl ood plasma that corrects the clotting defect in plasma derived
fromindividuals with henophilia A The devel opnent of anti bodies

("inhibitors" or "inhibitory BAGKERGERDIOR AR WWHPhON e  activity of
factor VIl is a i?ri ous conplication in the managenent of patients with
herophi | i a. ood clotting begins when platelets adhere to the cut wall of an injured blood vessel
at a lesion site. Subsgquently, in a cascade of enzymatically regulated reactions, soluble
- fibrinogen molecules are converted by the enzyme thrombin to insoluble strands of fibrin that
hold the platelets together in a thrombus. At each step in the cascade, a protein precursor is
converted to a protease that cleaves the next protein precursor in the series. Cofactors are
required at most of the steps. |

Factor VII circulates as an inactive precursor in blood, bound tightly and non-
covalently to von Willebrand factor. Factor VIII is proteolytically activated by thrombin or
factor Xa, which dissociates it from von Willebrand factor and activates its procoagulant
function in the cascade. In its active form, the protein factor VIIIa is a cofactor that increases
the catalytic efficiency of factor IXatoward factor X activation by several orders of magnitude.
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in response to therapeutic infusions of factor VIII. In previously
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administration of porcine factor VI is not a complete solution because inhibitors may develop

to porcine factor VIII after one or more infusions in some patients.
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Several preparations of human plasma-derived factor VI of varying degrees of purity
are available commercially for the treatment of hemophilia A. These include a partially-
purified factor VIII derived from the pooled blood of many donors that is heat- and detergent-




clotting activity can be delivered per nolecule; a factor VIII mSepedthiser 2004
that is stable at a selected pH and physiol ogic concentration; a factor
VI nol ecul e tWwaovdasmol ess apt .t-o.cause production of inhibjt 19?%1/05076

anti bodies; and a factor VII| nolecule that evades immune detéction in
patients who have al ready acqui red anti bodies to human factor VIII. It is
ention to provide a factor VIII that
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further obj ecfisefiine JRYEN e a nethod for making reconbi nant
porcine factor VII Fﬂgr?d spe%rb@ rr Wgﬂr"ﬁ’ﬁ?’g‘l e factor VII11. SUMVARY
OF THE | NVENTI ON The determ nati on of the entire DNA sequence encodi ng
porci ne factor VI Hlmorth h |n has enabl ed, for the first tine, the
synthesis of full- ffolre@}lHE ctﬁ‘@#acmqnt Oﬁﬁmmwspm@nthbedmma the

encodi ng por cneﬁlﬂtufgad‘df&fmﬂé hédméphilR rif.ied,reconbi nant
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B- donai n. ag 759 " are pharmaceutical conpositions and nethods for
treating patr ents havr ng factor VIII deficiency conprising adm nistering
recombi nant porcine factor VII1 or a nodified reconbinant porcine fact or

VI, in particul &ke probleasrassoviateiswitio the icommioalyteed, \bobdmer&RtyER QM?L’P
oo o R e A HBLASS R, Fohee ac
Sept enber 200AM\Bodiiy. 6813:99 Méddﬁ@ﬂ-é QR fotent factor VIII molecule so that more units of
clotting activity can be delivered per molecule; a factor VIII molecule that is stable at a selected
. pH and physiologic concentration; a factor VIII molecule that is less apt to cause production
of inhibitory antibodies; and a factor VIII molecule that evades immune detection in patients
who have already acquired antibodies to human factor VIII.

It is therefore an object of the present invention to provide a factor VIII that corrects
hemophilia in a patient deficient in factor VIII or baving inhibitors to human factor VIII.

It is a further object of the present invention to provide methods for treatment of
hemophiliacs.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Unl ess ot herw se speci fi ed S¥ptember 2004

indicated, as used herein, "factor VII1" denotes any functional factor
VLIl protein rrntre@yksﬁo«jrom any mammal . As used herein, " mamL4 ,@gbljog‘%or
VIT1" includes factor VIII with am no acid sequence derr ved froman

non- human manmal , unl ess ot herwi se specified. "Animal", as used her e| n,

refers to pig_and t.her. non- huppn mapmal s. A "fusion protein" or fusron
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resi due or sequence, as used herein, refers to an amno acid sequence or

residue in the factor VIII nolecule of one species that is different from
t he honol ogous residue or sequsmyt@pmwl\; nol ecul e of anot her
species. "Specific activity," as used herein, refers to the activity that
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porcine factor VIII protein. The materials, genetic structures, host cells

and conditions which permt expression of a given
Also provided are pharmaceutical compositions and methods for treatin g patients baving

- factor VIII deficiency comprising administering recombinant porcine factor VIII or a modified
recombinant porcine factor VI, in particular a B-domainless porcine factor VIII.

BRIEF DESCRIPTION OF THE DRAWINGS

- Figs.1A-1H taken together provide an aligned sequence comparison of the human, pig
and mouse factor VIH acid sequences.



DNA sequence to occur are well-known in the art and can be mani pudepidthdr2004
affect. the time and anount of expression, as well as the intra- or
extra-cel |l ul ar n of the expressed protein. For exanpl )

i ncl udi ng DNA g{rll(ggl?ﬁsin(g a signal peptide at the 5 end of the{)%SM@??&%di ng
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Ser 741- Ar gl 64@‘"@%%%3&826 %3&’1‘8’3’8 € §qding sequenqeffor gnedirefaiads aljersA0 R example,
Asn2172; C2, beminthgartSeitdHd cddih?@3dencd 1R
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A "unique" amino acid residue or sequence, as used herein, refers to an amino acid
sequence or residue in the factor VIII molecule of one species that is different from the

homologous residue or sequence in the factor VIII molecule of another species.

"Specific activity," as used herein, refers to the activity that will correct the coagulation
defect of human factor VII deficient plasma. Specific activity is measured in units of clotting



structure of the protein. The term"imunogenic site," as used MESQitdmbdr2004

defined as a region of the human or aninmal factor VIII, or fragnent

t hereof, that speeifdsieal |y elicits the production of antibod
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anticoagul ati on assays. The term” encoding a protern,

factor VII|" DeBldssis 8 magapalisa dsejor Msignalqeptdeshose nucl eoti de sequence
enbodi es coding information to a host cell for the am no acid sequence of
the protein, e.g. porcine factor VIII, according to the known

rel ati onshi ps of %ehmétmmNﬂhﬁlébﬁmﬁﬁWﬁ'se@{en&s H¥ehown

encoding a hu ~animal_ factor, VII] or a
9 mnEBQ(H) l\ws:rgnd , respectively. Factor VIII is synthesized as an approximately 300 kDa
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single chain protein with internal sequence homology that defines the "domain" sequence NH,-
Al-A2-B-A3-CI-C2-COOH. In a factor VI molecule, a "domain®, as used herein, is a
continuous sequence of amino acid_s that is defined by internal amino acid sequence identity and
sites of proteolytic cleavage by thrombin. Unless otherwise specified, factor VIII domains
include the following amino acid residues, when the sequences are aligned with the human
amino acid sequence (SEQ ID NO:2): Al, residues Alal-Arg372; A2, residues Ser373-
Arg740; B, residues Ser741-Arg1648; A3, residues Ser1690-T1e2032; C1, residues Arg2033-
Asn2172; C2, residues Ser2173-Tyr2332. The A3-C1-C2 sequence includes residues Ser1690-
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nodified factor VIII is the product obtained from expression of 1&®tember 2004
referenced DNA in a suitable host cell, including such features of pre- or
post-transl ati opglygged fication.of. protein encoded by the rgfereneagd. DNA
including but not limted to glycosylation, proteolytic cleavage and the
like. It is known in the art that such nodifications can occur and can
differ 8 7 Septenber 2004 WO 01/68109 PCTI US01/ 05076 somewhat dependi ng
~upon-host: cel ITH3A5R- khe rempipingfsagment stesidnes Glat640e/ap16489; i3 uswdliyarefered to as the

. isoforns. of t i hretention r agul ant. activity See, e.g.
SR e st el SEWAIR, dckt YEERToR AT Attt woimbn,

- reference.  An ot éactor &aswhich dissiciates if fBora vENAIRLARE Bicior binsiAg Biftof Wi WAch has
structure, having the ability _to replicate autononously In a desired host
~cell, or toi ﬁ’?@‘% gilant %H{CBO’& ‘ %tbl@églpalgfém of fiagton| \HHa iptssinersaierthe caalytd n
- wel I -known fe : ' (e [ o] gP codi inserted into
the vector segﬁ%eri]é?gyg{ﬁt em%rt%%??@.rgé%lﬁgﬁoﬁfbﬁ?%5@?“@%‘9%%“1 %ﬁ' ’@E‘&q’r 1n-
features can iantdvVateddacténNIlads 2 160kD4 AmiAXA3-100,CIMRErSFimeP et RHAMDERplex with

sequences to gi reclggt r(ﬁﬁscrgtlﬁn initiation of the coding DNA and ot her

DNA el enent s SifE9F 148 2B REIQE & thy 8 ehDlpiglefs oy monoeyies o dy "Raptial lomain” asaised as

vel | known i n bk Blalconitud @fnce SPRRRS a6 MY parelof a Ufida! O denote both
e expres

a vector having a DNA codi ng 'sequence to sed inserted withinits
sequence, and a vector having the requisite expression control elements so

arranged with resp ) nsertion si.t at it _can, serv 0 expr.ess
any codi ng DNA i nsgﬁﬁ{b'él{’f% ?10 %‘hf[‘%’g%ﬁé‘fﬁéﬁ“g’fé}s‘ﬁm VSCQE‘SWP i2Ff top deayyiand light)s
for exanpl e, ahamoifelie prawin. MhedeyRIST f057 VIR COMBnARr MBeRS | ON AL GhPBE. Y
the inserti %&’ho' r,orr?t er conbined with a codi ng DNA. GENERAL

ﬁé@“@.

DESCRI PTI ON gctop KT plsocogigips e dussains, B3dCLhandGcovery of
hybrid human/ porcine factor VIIlI nol ecul es having coagul ant activity, in
whi ch el enents of the factor VIII nolecule of hunman or pig are substituted

for correspondi ng Ehetams "spitdpet Nanfigenicoite,Viahd "antigeat de@rainattTeas@idaekrein, are
species. U S. t 3,000 describes procoagul ant hybrid human/ ani mal
and hybrid e&%ﬁv‘%ﬂé@@ggt %‘F%F %‘c"hB@@f’nio WD (OF FaigRal; fagtor WAL or

factor VIl milagaertehepdor @aeisspesifi@dly rédofnisddbilantatiidy! & cafi @54 DO iiber
el enents of thg factor. VI11 nol ecule of the Other species. Since carrent

i nformation i AHAREESSIG Kesidugsy anditrspdieriepensientarpom thetprinary, sssprdapy arriertianys
no known eff egnaie bk Il function, in sone enbodinents the B donain
is wholly or part?afﬁly%%oet%{g‘t ed in the active hybrid or hybrid equival ent
factor VI1l nolecules or fragnents thereof ("B(-) factor VIII") prepared
by any. of the net s _descri bed hereipn. 9 7 Septenber 2004 WO 01/68109

PCT/ US01/ 05076 Theﬂ?ﬁm yuptnggenis fife, gasisedhereingis|dtined as adegioppldhe Bemanor

marmmal i an cel kfimaPHctoPWHL, 2 Gragment thereof, that specifically elicits the production of antibody to
the factor VIII, or fragment, in a human or animal, as measured by routine protocols, such as
immunoassay, e.g. ELISA, or the Bethesda assay, described herein. It can consist of any
number of amino acid residues, and it can be dependent upon the primary, secondary, or
tertiary structure of the protein. In some embodiments, the hybrid or hybrid equivalent factor |
VI or fragment thereof is nonimmunogenic or less immunogenic in an animal or human than

human or porcine factor VIII.

“Factor VII deficiency, " as used herein, includes deficiency in clotting activity caused

by production of defective factor VIII, by inadequate or no production of factor VIII, or by



by Toole,.J.J. et al. (1984) Nature 312:342-347 (Genetics Insti tﬁe%}emberzom
Gtschier, J. et al. (1994) Nature 312:326-330 (Genent ech) Wod, WI,

al . (1984) Nat W& okko330- 337 (Genentech); Vehar, G A et },g

Nature 312:337-342 (Cenentech); WD 87/04187; WO 88/ 08035; V\D 88 3558;

U S. Patent No. 4,757,006, and the am no acid sequence was deduced from
cDNA. U.S. Patent No. 4,965,199 to Capon et al. discloses a reconbi nant DNA
“ et hod for ppa@alcqrﬁgtam&bmon\ﬂfﬁactqrn Frehyrinhibitars hb’fsmop)ehw:aadm@fmrmn

Gvary) el 15 Seapliy iR hopd 2600 %\%ney 43R0 S0 B8 <l Qe £ O B
~factor VIII h&tdnéﬁﬂpmtdmﬁtaﬂodes delete part or all of :the B dOfTB.I n (U. S
Pat ent No. 4,868,112), and replacenent of the hunman factor VIII B donain
with the human factor V B domain has been attenpted (U. S. Patent No.
5,004, 803). The c SERIERC SiSRAH ra M| ol
am no acid sequen?g@gﬁe sh%gn In %%%dgfbﬁpul\@ﬂ&ég% mﬁ{r%ﬁ%@%%&%@%%(}
ID NO 1, the eutifiengntitedy inerbeipnris detect audforaphitife thepmmirhti ofa pafiBulat dneibédyi thhtet
o ven' i n SEQ RGN Sinsf Bt %%é%%?ns%?mlecmé%@%ﬁ@%Paﬁpﬁ%ﬁérémegqﬁa%é%&cfh *
given in
[ Fass, D.N. ehss@}}s knb¥282tho ) cFeR iRfhe 284 As uRA et hﬁfﬁhﬁ'%t %’i“d&l H?Hg%rc‘ﬂe
erm na

porcine factor VII| corresponding to portions of the
chai n sequenc&ciaViRPNb pbiresgent e@@ﬁ@ﬂp{ﬂ@smsanﬂdhﬂda@mmmohofamamcaﬂ

\‘?Igcfedej CSI bg?e Q&ﬁs%};é?g(g4§f l\%kr ur eﬁgﬁg}?ﬁéﬁgﬁlﬁgt ?&W‘B%g“?"ﬁg'a%% VafFrevy P

sequenci ng of nioﬂﬁie&la&seysrma;abe wadl ta)dete‘coatrd/oramﬂtﬁy aeibddibs RoaRe! VIDT It RAhE uie
factor VIII di d not aCt@Hﬁ fragnments as to their positions
in the fact or ¢ r‘?‘?ﬁ?’&% act AQr §E$‘¥F @fﬂ?@f%?mﬁﬁee@méﬁm’tﬁﬁe
A2  domai ns Operifaks MidaichASH 6 kn%vh'aséﬁgi ﬁ)r'ii@t@éﬁoh‘?ﬁa.?%b or aﬁﬁnﬁlfact%tl g

(1986) Proc. tl. Acad. Sci, USA 83:5939-5942 sequence enco
t he conpl ete X3 ofveh asseys p@hdﬂ,nbut dre ootolimivad| o BmApr umnumodifﬁamnrassaagl zhd

sequence and Qy. n acto VI Vi sub tut| | 1
domai ns, al | sua{i}no:%%()t&’u and spé’ltt:l}ﬁsi %ngd%qyd) %ﬁﬁ%ﬁ%? 'g‘ cfgéﬁiﬁ n
U.S. Patent 5inifdar?.7As asetihtichy merfwmmdnlduﬁagﬁa@&etd@emﬁﬁﬁa@desvﬂbdst orleZpHE ON
Novenber 15, 994 and Ir‘l&V\D 93/ 20093 publ 1 shed COct ober 14, 1993. The cDNA .
sequence enco diagnestis regesat oExamnles efopthersasenyeliim gvhich

resi dues 373- j day pl.e

PCT/ US01/ 0507%&{\9/"?‘%" ?)Ofégigt%ﬁ%m %;&géé%g tf’%)ﬁg {ﬁ At &rere%Pg"‘A“ %Q%{%@%éggﬁ d
sequence are Bﬁbmawaw@mcoag@uaamm respectlvely More recently, the
nucl eoti de and corresponding am no acid sequences of part of the Al domain
| acking the first 198 am no acid and of the A2 domain of porcine factor

VI11-were report edrtien et IBNKL2BcodidpuR! proRa MY 26 porkBR4 facthReVEIM ifeSns a

nucl eoti de sequence encod| ng porcine fact or VI, including the conplete Al
domai n, act i BY¥IeS agi whese nesieotideiseaenge prabadics cading iformation feet hestoustie d

ani no aci d segy ?ﬁl&cﬁnmg‘@éid sequence of the protein, e.g. porcine factor VIII, according to the known
relationships of the genetic code.

v-

The "expression product" of a DNA encoding a human or animal factor VIII or a
modified factor VIII is the product obtained from expression of the referenced DNA in a
suitable host cell, including such features of pre- or post-translational modification of protein
encoded by the referenced DNA, including but not limited to glycosylation, proteolytic

cleavage and the like. It is known in the art that such modifications can occur and can differ



finally obtained by Lollar, as disclosed in U S Patent 5,859, 20Agept&amte®004
January 12,1999, and in V\D 97149725, published Decenber 31, 1997, both

i ncor porat ed heweonessy r ef erence. . Both porci ne and human faeCD/UsMJobdmare
isolated fromplasnma as a two subunit protein. The subunits, known as the
heavy chain and Iight chain, are held together by a non-coval ent bond t hat

requires cal cig i ons e hea chal n_of factor
VII1 contai ns reeq%élé%1 gﬁf’%&%&/@f%% %F ’ﬁmﬁ’e 4 GAReTESUb I rekeplor
The 1ight. cha.mfmnsbﬁmbproduw withedtemoﬁemr&da@ﬁdﬂa@mﬁog@ B3. LAASP SRt eEbrAS
d,. and C2. '21?{8 dona 213%'2‘8% s no known bi ol ogi cal function and can be

removed, or- oghdr, G”@@Fﬁ@%@@l@&ﬂ@ﬁf@ﬂ@@l ytically or by
r econbi nant DNA technol ogy nmethods without significant alteration in any

nmeasur abl e paranmeter of factor VIII. Human reconbi nant factor VIII has a
simlar struct ur e Ande)tpmmbnmtort‘mammmnﬂﬁibﬁb@df&ﬁﬁla@&trdéluhb,hamg%%ﬂl i's
not gI ycosyl a; nI es a?ig nmal i an _ cells. Both human and
porcine activ ?]é?a ‘9 ORJCElL.r J0 iniggraterino ados!iepll genome gudalsq o

cl eavage of thg ssbﬁﬁxgxeﬂ@wmﬁﬁém&de%hﬁh@@ﬁﬁeﬁéels no?éoqﬂa%pm%{ &1’#16

i s designat ed A/AZIA3-C1 . Human facto e un
condi ti ons thie \@@famelqu@ee pahegiroper Sitamdonpmpérlompntpmms Lﬂﬂﬁbfe;h@@ﬁﬂﬁelu&é puhe

weaker associ subuni t n fact I]a. Di,ssociation
of the A2 subiis oL ieh 6 GIE:or A Bromeler. {HiNERCRoF e raliscrpiion URRERRIR o'
of activity i rodiheDNaCimdrothér [DNA eRhRft Iséch a¥akikineNs a&ényﬁhon Qﬂe?%za e 1R8]
90: Suppl . 1, st rﬁct #126, reported binding of omai n | ow density

| i poprotein r ki“%%f‘b@eﬁﬁot'Eh%tefmsemwnﬁqmrhaiusgélw dtlme gt alvectof
A2 mediated b factor VLI act Vlt 11
7 Sept enber 2?){% %Q%%% %8%?%%% %ng%rg’gm i &3 sedughcg,, %%r
factor VIII" hsmthammnbyxprmsiond:nmgol elamahls@amﬁ:fged Wths{pd@ﬂ@hﬁlms&H@n site
(1595) " Coupr af gk Saf@hsTe Btpriss St solEDIA SREREHIA fle it s Yebrknowisiythe arc
constructs | adkug!tor edamiplts ahveEes ladkinko wmef%ﬂboeéo%e ah @i?r&gmﬁ%&ﬁzrﬁ} dhe®

B domain N-termnus and 9 am no acids o domai n C-t'erm nus
purified hybrFIHeWﬁBPB?PWOFeIGPmP%WEh@CPMBNA can be assayed for

i mrunoreactivity and coagulation activity by standard assays i ncl udi ng,
for exanple, the plasma-free factor VIIlI assay, the one-stage clotting
assay, and the enzyme-| i nked GENERAIS DESCRIPHOMNOF METRODSr i fi ed

reconbi nant hunman or V andard. O her _vectors, including both

pl asmi d and eukar yﬁaqc? %P?%MZ’?&@% M@E@fﬁﬁbﬂfbk‘ﬁﬂ@#@f@ﬂ? &stondHant

gene const r ucnoleduledAingRoh gl hdtivi eﬂ ittt P{'%: yman

judgnment of the skilled prg%ll ti onet§j (see, for exogﬁlpl e, Sa @glggvﬁg{)fh

Chapt er 16). ©f Bigrare substituted for corresponding elements of the factor VIII molecule of the other
-species. U.S. Patent 5,663,060 describes procoagulant hybrid human/animal and hybrid
equivalent factor VIII molecules, in which elements of the factor VIII molecule of one species

are substituted for corresponding elements of the factor VIII molecule of the other species.

Since current information indicates that the B domain has no inhibitory epitope and has
10 known effect on factor VIII function, in some embodiments the B domain is wholly or
partially deleted in the active hybrid or hybrid equivalent factor VIII molecules or fragments
thereof ("B(-) factor VIII") prepared by any of the methods described herein.



vectors and expression systens, including bacterial, yeast, and ﬁg@,@&{l &e%?lm
systens, can be used but are not preferred due to differences in, o ?ac
of , gl ycosyl at ivager/dge@onbi nant factor. VIl protein can be expgEgsgdsohd a
variety of cells commonly used. for culture and reconbi nant mamral i an
protein expression. In particular, a nunber of rodent «cell |ines have been
_found to be especiagall us%]; ul sts for expression of. |arge_ proteins.
Preferred cell Iin ,%H%?ﬁi A9 e lgepnvasiolatedend expressodia mapmaliancely 25 wpertesh,
Rockvi | | e, NDpy Théls] fier Raphoshpaeders1siadi h{ s} &

ovary (CHO ([:)g |gaﬁ’ﬁﬂﬁt§r gwgul tur'gr(ii?)'12 33?%?@%3‘%%%’%%&8‘& gsﬁggrgn@%@g@
The basi s f or Maiwee P2eR6e330cEmgentenh); Vioad, Wi.E yt abf (1924) Manee 312c3130:33V(Gdne@pgar s -

| to be the n i di i atd f buni t f ‘
human factor VEMEa Gk R o8B0 Rk ST Riennecn WO ST 7R 0o one:

Di ssoci ation WO 85/63753; msupiténtlmdwmob%ateé»maietdcmiste?heniet@is' celfrogfit - -
al. (1990) J. Biol. Chem 265:1688- 1692; lollar, P. et al. (1992) J. ﬁgl ol .
Chem 267: 2365PNA3d58: Patgnt Nop 439651994p Cagongod) disclogis elreco@binant DNA method for
267:13246- 132 : 1/ 68109 PCT/ US01/ 0507
VI 11 nol ecul e@%“ﬁ%ﬁé*gﬁ?@%%&g%ﬁ%ﬁ%%& V% ng%f%ggggmg%{?rw Hithan

i mTunor eact i v éactor Vil expressivadn@€HO (Chindselintiek ovdtP) ceNEAIBNRC @by Banisdér Biliney
factor VIII ("(iﬂgh}'éagi tors" or_"inhibitory antibodies") have been
char act er i zed “HiSsRAS borP 1GROURL. Sumas fagtos Vi has besp m itp delptepartionalf gEthe B

s 0, b S0 B BB S i,

macr onol ecul ar 1 nteractions assocl ate

VIIT or its thedwmanfictorsV Wi domaimhas\hetr slomated (U tRatent Nbr 51004,803).f T0é oDNXa,
factor |Xa, or_factor X. _However t inhi.bifory antibodies tq human
factor i1T atsufi® Bordingghiffor PRtk pieticthd Shifo 3R saGResmsBrouB A SR or
20 kDa C2 donmHb NG¥1 hat R Fesybdtivelydi B mm@mgﬁifédaﬁg% oh Begins ASRiebAdL
wi th these donuains, as descri bedyby Fﬁqcher et ale. (1 85% Pr o%l.ls Nas%cﬂ I.Eb%%egd.

Sci USA 82: 7TPosiiop288, thefeiplst Sicfebsing e cedon fyr1mwiay afid gumbetal (Ala)xf ke mSuie.

USA 85: 6152- 6156, -%pﬂi j bhe A2 and C2 epitopes, there may be a
third epitopeﬁl:%n t%fgg% oréﬂgﬂ()jg\fr%?h of the light chain of factor VIII,

according to Scandella et al. (1993) Blood 82:1767-1775. The significance

of this putative third It i S unknoywn, but [t appears to account for a

mnor fraction oflbc{r °§%ﬁt?fg‘2_ﬁ1 b%sa%?\)*yf}di i R §4 D-Mytial- (3982) Blood

ant i bodi es bl §9:50412p4rfis1 2Aniaé héidl Bbuehbe o Borsin® MW I kREp ﬁ?ing!to %&&&8‘& thb:
elefio

Cin. Invest, 93:24972504. Previous mapping studies by
nut agenesi s dBseromip dight chal sequance baving pgBiey BY cwsulophasgin and Epdgniatior fstos V.

3:703-716, lo ChRlk i Hhin 2 , Lbon-pf 1h :

ot el SR O RS (R L BBy, DERRERE, O

assays have i ald{(168)e\tuiieB12/322i341 desctibidthe ReRg Béquendig 6fahe N-t6@RH0 Bndd¥ifb@P e
or narroWy clustered epit oPes, ) asf de%i bed by Scandella et al. (1992)

" Throm  Hae ITDS?I&EK) ég;glg@gr_ng 3 of popgine actor but did not characterize the fragments as to their
positions in the factor VIII molecule. The amino acid sequence of the B and part of the A2
domains of porcine factor VIII were reported by Toole, J.J. et al. (1986) Proc. Natl. Acad.
Sci, USA 83:5939-5942. The cDNA sequence encoding the complete A2 domain of porcine
factor VI and predicted amino acid sequence and hybrid human/porcine factor VIII having
substitutions of all domains, all subunits, and specific amino acid sequences were disclosed in
U.S. Patent 5,364,771 entitled "Hybrid Human/Porcine factor VIIT" issued on November 15,
1994, and in WO 93/20093 published October 14, 1993. The cDNA sequence encoding the

A2 domain of porcine factor VI corresponding to residues 373-740 in mature human factor * -

o
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as denpnstrated in U S. Patent 5,859,204. Aninmal or nodified ani7@lptdnitsedr2004
VIIl nolecules can be tested in humans for their reduced antigenicity
and/-or i Mmunogd&v®eiasysin clinical trials. In one type of trigypydesisened to
determ ne whether the factor VIII is inmunoreactive with inhibitory

anti bodies, factor VIIl is admnistered, preferably by intravenous

~infusion, to JpPr.RXi 2l tjentg havjng factor VIII deficiency who
have ant] bodi Serh s TRSET REH. G e diediciéh aiop 19 smarpera s o SHQBY

factor VIII. NOs:3dasiodieresfectivigy. a6 re@h Lfi il . VIl is.in
a range between 5 and 50 Units/kg bod m%?%ht%uag?%?earggﬁ”ff%%g% On "?s"’ﬂgg,

© ‘and nost pr ef ¥ASHCH HParyaf by Aldargain laking debinst BEAMINARACAIHESE AR A2 domain of

- PCT/ US01/.0507% i . it r_after each adm nistration,
the recovery %‘ré%ﬁgéf%dgé;}'%we@ﬁ%ﬁ]&ﬁg{%ﬁb\s’%mg, P‘g’_hﬁpéﬁéﬁ%}’e%ﬁ,ilﬁs"& die estirgge
- -coagul ation amwlptidSaepkns. efcoding kpiciad Fdlor FRRS %juﬁﬁg%% cgmg@&r a1 & L8
i nf usi on, anda r.ecoveré.d Sf\gEé ured. Total recovery and the rate " of ’
di sappear ance™ 87 24RdeRidey\p) Cf apdiC2 femaingss ellias the endilet miro adid sdqeereatwR0ody

titer and i nfidadlyoBtalhe@Bd .M %Qﬁ ihody. i is high, factor VIII
recovery usual Iycannot S%%Hﬂ%aasglhﬁ;lg i ﬁgé‘rlgage@g%gy’fdé‘sHW&B%“@Yéan%Pe@dto
the recovery lﬂéégl FTHITRS raiblished Detenctar 84, 1997 Nboth i ¥pBrati I He @ty iR L act or
VI11, reconbinant human factor VI, plasnma-derived porcine factor VI'II,
and other commonly used therapeutic fornms of factor VIII or factor VIII

- substitutes. AfterBoidgoitiné hﬁ(ﬂﬁdn%fﬁoﬁﬂﬁﬂr@%ﬂaﬁéd?ggﬁil%gﬁ%%gﬁ@%&g@?ﬁfﬂgmOr

reconbi nant fgctoy VII|] nolecules can be expres

equal cross- re§cPPYIEyknogmHs thetheary ehajn amsintight|eaing ek hefiblogdthe ByacioalcoVldd:

when tested igapdi | . rvey of inhihitor plasmas_ .

Addi t i onal rru?a.dtiedrtl ce}s? s %%ﬁg&a} g{)?@grr ‘3‘3?18’?})/5‘”8%108% diepvy cham eigfactor VI
cross-react i \woniains Raek doaghins; A% SA2 raed B iw)hidh)érelﬁikb&'@dﬂi&ntﬂ,‘?si‘lfquh - %f?a%%or
necessary to %‘%Jcceo . pr. du&t that may have advantages over the existing
pl asma- deri ve Y H%’-q%&gf% ORRRINY, deggatesk At €L, aph C2h Tha B donuadiuas meikiiewn

ef fects due tivlegded amcidi¥nd ' ot.ej m nant .i nf ecti Qus
agents such as is/iﬁr uses or lpe)liﬁingérfg@o%d? e@o%l %an ‘9%{‘)&8? anleq}{;@mtiaqggncauy
por ci ne fact 8F PY/FFombispaiddNA toghnplogiomethodst without §ignifitagralRakioh Rty mRbkQirite
Di agnostic Aﬁ% [r Ll ¢ and/ or otein expressed therefrom
in whole or in paFetr:EPgag{r??ggﬂ' Hﬁ%f@%@%ﬁg deimilar stasyesand fanstion he
det ecti on of t plaa-tenived faitor M, @Bogh it TR g9 Eosy Rl hlesd AbEled YA Idan@agian
nodi fied ani VIIl in substrates, including, s?or exanp g sanpl es of
serum and bo | uids of human patients with factor VIII deficiency. These
anti body assays include assays such as ELI SA assays, immunobl ots,

radi oi munoassays, i mrunodi ffusion assays, and assay of factor VIII

bi ol ogi cal - act i vi Bythfwmgn andygorcipagntivartd fuotor STHY) factFEVINATYHAGS thrde QibiiE BRL | NY
t hese reagen faor .u t heregf are known to those skilled In
‘he art 9 Wclmgé@ﬁgﬂéaw%mggwwn 21 and A2 domains. This structure is designated

Al1/A2/A3-C1-C2. Human factor VIIIa is not stable under the conditions that stabilize porcine

factor VIIIa, presumably because of the weaker association of the A2 subunit of human factor
VIIIa. Dissociation of the A2 subunit of human and porcine factor VIIIa is associated with loss
of activity in the factor VIIIa molecule. Yakhyzv, A. et al. (1997) Blood 90:Suppl. 1,
Abstract

#126, reported binding of A2 domain by low density lipoprotein receptor-related protein,

suggesting that cellular uptake of A2 mediated by such binding acts to down-regulate factor
VII activity.
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For exanple, an imunoassay for detection of inhibitory antibodizagptdiiser 2004
patient serum sanple can include reacting the test sanple with a
sufficient anoupgopésidshe factor- VIII to be tested that 14 7 Seph@ibake 2004
WO 01/ 68109 PCT/ US01/ 05076 a. detectable conplex can be fornmed wth. th
inhibitory antibodies in the sanple of the test factor VIIl is indeed
.antigenic.. Nucleig acid and am no acid probes can be prepared based on the
’'sequence of the h ﬁeﬁflqﬂa{}t&ﬁ%amles&mr S is splanged by ineludiag pertionsqfteents
thereof. In sqERaRIIOLIMERRGH of thdESHs G/ he BachARE ?g'n#éd } g r

Cont e of oD he 10 radéeolc |v‘e§32 ﬁ%glgfg'ettﬁlaflgg?)e

enzymatic, fluorescent, chem | um nescent, or

“‘conmerci al | y sl wey wporRidetogesulidn fybrblerespresiona NSQ B cotsiakts fack albspd®h@nard O

screen sera o ther bo fLuids where t resence of inhibitors to hunman,
o el oy B RO RS ot 5 A i F el (Bpin S rmtes and § aplapgeids of the B

i nhi bi tors cadolgnqUamhidugt ed in patients and conpared to healthy
controls, and can be used, for exanple, to determ ne whether a patient
with a factor VIl deficiency can be treated with an animal or nodified
~animal factor VI The. . ap_be ed, .for exanple, for research
 purposes in scree n%ﬁ&&a%&a}?‘g&m%ﬂ@gﬁﬁ%@&%@g& %qrﬁﬂrgm"reacm’lty
Phar maceut i cabndaapastidn aotigityCyrtaatiat Agaysashitihg) tlex RAHIE AEPINmaREL thdrGXTI
porcine factor VIJI, alone or in conbination wWith appropriate

phar maceut i caPSSaY-dB7 91eSIAeP GiQttng assaysaad the exrymp Viaksd ipaminesoskent assay/using panifidde r
vehicl es, ar e;RbRBRAhRIREA TG R 00444 et hods, as described in

Reni ngton's Pharnaceutical Sciences by EEW Mrtin. In one preferred
enbodi nent, the preferred carriers or delivery vehicles for intravenous

i nfusi on are physi ical sallne or osphate buffered saline. In another
preferred emgdym%?g ¥f???r3’blln u@’f’%%f’ﬁh?‘gﬁf‘ﬁ‘gﬁmc QHe ¥ralgNertofse PR e fised s,
and carrier vetpredsesrectiibiusi® gent cotb@uch @ edkaffoli® @eﬁsodélﬁkﬁlﬁﬁg Qﬁfm;br%reﬂ&! iR

proteins such_as al bum n. Phospholipid vesicles or ['i posona uspensi ons
are al so pref Bpegntof theskilled pragtifiener (spe, for cxapiples Sembreck etals Chapteel6)y dther

vehi cl es. The,;sgct(g‘rgtQndq;%p ;,ggmg- ] thods. .l bl o o those
skilled in the art an %gﬁ&%{ nt al ’ﬁ?aé%#é‘%ﬁggan%ﬁéﬁpg%ds’%ﬁg c}é@)sgsieg}sr ?Pél?b?used
phosphat i dyl ch#larneotgrefetrbdduecto niffesércesainsordhckpifogipbesyiagibsls or det ergents
that together inpart 15 7 Septenber 2004 WO 01/ 68109 PCT/ USO1/ 05076 a

negative charge to the surface, since factor VIIl binds to negatively
charged phosphol i pRétomBRER ARSSVIILHBRHQIR Be B4 AR ' '
phog%ﬁ?ti yIa et tgﬁg%g%@géyg%rqoyl

SEE;SE; ?Ei)e/l | ‘I@Eléd Sé%&%@%@@y@mﬁﬁ@ fe partiaulat, ¢ nohBsoérodkgt | n
an 1norgani ¢ s M habd Bbed fouhd 88" o8 YRALAY Gkrur' (RRY' 07 eRFISRT & thre proteind”
Preferred cell lines, available from the American Type Culture Collection, Rockville, MD,
include baby hamster kidney cells, and chinese hamster ovary (CHO) cells which are cultured

using routine procedures and media.

The basis for the greater coagulant activity of porcine factor VIII appears to be the more
rapid spontaneous dissociation of the human A2 subunit from buman factor VIIIa than the
porcine A2 subunit from porcine factor VIIIa. Dissociation of the A2 subunit leads to loss of
activity, [Lollar, P. et al. (1990) J. Biol. Chem. 265:1688-1692; Lollar, P. et al. (1992) J.
Biol. Chem. 267:23652-23657; Fay, P.J. et al. (1992) J. Biol. Chem. 267:13246-13250].
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dried lipid on the surface of the container. An aqueous sol ution Qtdlifer 2004
hybrid factor VIIl is then introduced into the container. The container iIs

then swirled byWRDMes0® free |ipid material fromthe sides . <
contai ner and to disperse |ipid aggregates, thereby formng ?fﬁgh{gﬁéﬂay&ml
suspensi on. The reconbi nant porcine or nodified porcine factor VIII can be

conbi ned_,_vﬁ{t_,h,.,mb{&mqﬁglg&;gs% trg‘mc‘la' zat i on conpounds, delivery vehicles,
and/or'"'Ca‘r‘r'i""érmwu%—ngﬁ#%&mﬁpendent clotting factors, -
ti'ssue factor, andEpiopesithdt eferimnminbrestios wiy i nt of vW that
contains the fact ¢’.l| .bi ndi ng. sjte, and po b;?gge?:@ﬁgrl CSoRFant actiyity ek e
‘Reconbi nant -‘porci ne-o hihiors” oa. BBibiemantibastiest) haive beenaharadt&ireld Basde bis S
by gene t her apyctine-ful®ios 2RO Ynd; nfactor VII] can be delivered,
using delivery neans such as r e?%%%?@%‘e&ewmﬁ%b%§P@%ﬂ@bhﬁdismgﬁng~

i ncor por ati-on4B¥ ot %m@mﬂlﬁamtemcﬁbﬁslabso@ﬁ&gtﬁﬂpﬁle d@%ﬂh{&ﬁe h#’t”ﬁ? gﬁl S
that are tra’nﬁla%[:ﬁﬁo&i‘g ctlx{ng&ﬁ%’o a factor VIII deficien pa? BHpr that
are placed in an 1 nplant &0 A

but i nper meabHewever, arkd ighibkdi bntitddid & ka1 R) d. The preferred nethod
will be retroyiral - rrﬁf?: at ed 5g}gne traﬁg‘? er. r}?‘%’rtaﬂ]ﬁ% g o epatopesd neatrs]

gene (e.g., aFWed A% deppmpr 26.k04 62 ddmaintod kg VITE 25 i fi.ed
retrovirus. Tﬁb@ogﬁ:@@w}tﬁﬂ%&sa% igto. réteiwg:enone of tﬁggﬂ%g{;" Sé%f@g%/mb??sal
machi nery where it Wil be express 8“8@6 ulcher et aly (985 R0 WarlaH cade §4i IS4l S
nodi fi ed so t&%¥738773% hid ﬂmhdﬂraCHﬂIAQE(I%SW%c.Wa?IV?{J{,%%.V' infection of
the host. The cﬁ%}}%[]tal eﬁ)&gﬁj&#es for this type o 'erﬁp% 6 6¢ dn
those skilledn tHe B ERAOPEe 815Te By bowe thifdeptitope ini th@ABIHES dohBintss
Kohn, D.B. etthalight{ch@8dF fabiaRafT 4S) <812-820]., Porcine or nodifie
porcine factor VLIl can be S_Wéﬂ%ﬁﬁg%mé‘?@?%"i(ﬁ??ﬁbﬁ@éd&é%klﬂé. IThe e
and shel f - | i feTBHcanpRofiaisughtive third\epitopeAs| diriodmabhyis @99%%%5 tion of
factor VIII mﬁoﬁgp{b?\éﬁitépgg?%ﬁe ds .of active nol ecu? s In e&ﬁtf%tsaeﬁé@rof
vW. Current methods to b@ 18 feetas e nher 2004 WO 01/ 68109

PCT/ USO01/ 05076 of human and ani mal factor, VIII used by comerci al

suppliers can be | oyed_for storage of reconbinant factor VIII. These
met hods i ncl ude: %'%WM‘&WMW@TX adtivetian, ad/tHokvnib} Idllar et al. (1994) 1. Clin

partial | y- putlinies® D318 2568 . ro vkl "concentrate" that 1s infused
wi t hout further »purificatic?ﬁ 10 %Elmﬁ%éﬁ?%ﬁﬁliﬂoaﬁmaewﬁ@mdbﬁm

VI1111 by t h& 3 G982 RlnodGadgali Fiminokiy D008 -1 3daR8 i epce

al buni n, ~ whi g&i&;gg#}%w_ the factor ;Aé%%ﬁa%&e%%’z‘?p%ﬁ%‘“@fna%wa
reconbi nant factor zmeﬁ%@%&mﬁ Idowrainn . Cotmjdtitioroma@hdnpradRiefid €
or nodified psays havef iadicaed Wat | to be indefinitely stable
at 4 Cin O'I?} M Nagl . 20 m Né%@%ﬁgﬁgq V %ﬁﬁgeéta PIBom epitone &F serrenly be
stored froz &N PIPCCRRYES 13 Aeseribed iy Gcanfiellaetaln{ OB Y T B achBSrSs @;'Gﬁgé’flv{:ﬁd?"
Met hods of Tﬁﬁ@énﬁﬁiﬁ&ated?ﬁxcl‘r?.?bbﬁé}ﬂts éggrzﬁéi‘ne or nodified porcine factor’ I

'ed L] s . )

is used to treat uncontro

Animal or modified animal factor VIII molecules can be tested in humans for their
reduced antigenicity and/or immunogenicity in clinical trials. In one type of trial, designed to
determine whether the factor VIII is immunoreactive with inhibitory antibodies, factor VIII is
administered, preferably by intravenous infusion, to approximately 25 patients having factor

- VI deficiency who have antibodies that inhibit the coagulant acﬁvity of therapeutic human
factor VIII. The dosage of the animal or modified animal factor VIII is in a range between 5

and 50 Units/kg body weight, preferably 10-50 Units/kg, and most preferably 40 Units/kg
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bl eeding due to factor VIII deficiency (e.g., intraarticular, imngeptnditr2004
or gastrointestinal henorrhage) in henophiliacs with and w t hout

i-nhibi-tory antiwedi/@seand in patients with acquired factor Yetisiglh§i ency
due to the devel opnment of inhibitory antibodies. The active materials are
preferably adm nistered intravenously. Additionally, reconbinant porcine or
nodi fi ed porci can_be administered by transplant of cells.

i.ne facior, V11| :
~ “geneticall'y é’r"@&%@%‘g@d APBTGRIBRIEN & bpwratish qacle pdminigtration) diategovesyofsicier \ABione
...containing su i o ef err ed_enbodi nENt . ..
phar maceu?i Cafﬂibcogregbo ilefﬁgns 'o‘? égﬁgng#gsgﬁe Jﬁo“?r%tﬁé %rgay' nga%ﬁ%areg%‘g?ﬁ READ

©ofactor: VI . alapprexipmrateln5 bowds iaftert infision and redoadiy lis medssredd dlotay edcyveyEMdche fate

~and/or_ carri e are i_nf usg(} [ nt%%tai epnts intravenously according to the
‘sanme procedur & (HAPPEAEADER 8F; Tackyr Q% B S3mpks A predictive phrihe anibadyr titer pad
‘The treat ment iGFSAGE Sc@iity! © oM MABAYPREL i RoRr N1 ' '

VIIl conposition that rrta,st be adm nlyst ered F%’ %@%gﬁ[gﬁ%cl nf}ﬁ{ésg%l}{)?ﬁ%g%%e
treat ment w | mepdied. Bhageeeiiergrestis arecomparedite theécovéry résmbis o patedtd treated with

defici ency. I is adiusted in 17 ept enber. 2004 WO
01/ 68109 PCTF%%S‘%?T}E%% ?’?é‘g Sf%"l‘r‘i%y, o s %’Hﬁn&h‘f‘?fsﬁﬁ BB IRg Ve ROFF R
severity and dactaat VIl afd eteh cp@mbaiptussd thhREGE AEmsCH HBLQE . VIICEO fflldd WXy
the factor VIII is included in a pharmaceutically acceptable carrier,

del i very vehi SYRHEUES. st abilizer in an amount sufficient to deliver to a
patient a therapeutically effective anount, of the protein to stop

bl eedi ng, as neasured by standard clotting assays. Factor VIII is

cl assical |y defi nedftesidertificatiomios clinicatly signifiesi epitopesofeaiibiah &@top Vs mblebilad

corrects the %%:hteti n dgftﬁ#hai n{eFI sma derived frogmindividuals with

henophi | i a A. CXPHETT W2 O; Gug); Gross Tepetiyy sompated ayith plasmaidsrived

purified for mpowinefRedrOIIIWHeh tdsed B8R0 hskinsEAhroa ARy oR RS l.ﬁnﬁ.%&cﬂfon% 3
or

for infusions in hunan patients and is a reliable 1Indicat activity
recover ed frofUREEREIt INHAPHSPE TagiENsoeanchs denst toomduse arbus-reavtivityo Rethered icngys-

defect. There £ 8N I [ bei ween standard assay of
novel factor ST, RuleEPEldadiC F iHRARGHTR ool R rpRh Wiy R R einecs

i nf usi on nodebverrthé exisingaplagpnd-derived porbedacloMYII Cordehtias,, wHichcan g&; e sidd28
New Engl . J. I\/Ed. 28:453-459. Pittman, D.D. et at. (1992) Bl ood79:389-397;
and  Bri nkhou§TeHs e o Cogaminai porcing\profeins QF gentamgant ipfpetipns aeqtssych asviaiesy,
t he desired pbagtidhsf 2¢2bmMinhi sheVel diﬁéﬁgdo : ) ﬁ*ﬁ&’e‘% }l . { ent
through adm ni stration of the trpgg%ﬂrsb‘isrr%%t p r(r:‘%%eﬂgtﬁ)ﬁml e gvolfrlg&ncg’%{n
factor VI i oreign pegsinepsoteigs.of 30- 100% of normal. In a preferred node of
adm ni stration of the therapeutic factor WVIII, the conposition is given
intravenously at a preferred dosage in the range fromabout 5 to 50

uni t s/ kg bodyDiwencsit Assayse preferably in a range of 10-50 units/ kg body

wei ght, and nost prefer t a dosage_ of 20-40 units/kg body weight; the
i nt gr val frequen cy'P estra(;tw- , clgNA and/or pr%tem expressed therefrom, in%vhole o¥inpart? canbe

used in assays as diagnostic reagents for the detection of inhibitory antibodies to human or
animal factor VIII or modified animal VI in substrates, including, for example, samples of

)

serum and body fluids of human patients with factor VIII deficiency. These antibody assays
include assays such as ELISA assays, immunoblots, radioimmunoassays, immunodiffusion
assays, and assay of factor VIII biological activity (e.g., by coagulation assay). Techniques
for preparing these reagents and methods for use thereof are known to those skilled in the art.
For example, an immunoassay for detection of inhibitory antibodies ina patient serum sample

can include reacting the test sample with a sufficient amount of the factor VIII to be tested that
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range fromabout 8 to 24 hours (in severely affected henophili agSeptenstr2064
duration of treatnent in days is in the range from1l to 10 days or until
t he bl eedi ng epveof&ides resol ved.  See, e.g., Roberts, HR ’P@'HHSOMD576
Jones, "Henophilia and Rel ated Conditions - Congenital Deficlencies of
Prot hronbin (Factor II, Factor V, and Factors VIl to XlIl)," Ch. 153, 1453-
1474, 1460, in A—%ﬁnn{)lol ogy, Wllianms, W J., et at., ed. (1990). Patients
“wi th i nhi bi t o< HERD eﬁé}@%le?iéa% beyifermed syith. therduhibitony antibodisbinthe sangde of the tat
modi fi ed por ciggorM AL 19 indied &nﬁfg%@,_t heir .previous formof factor VIII.. For
exanpl e, patients may require | ess reconbi nant porcine or nodified porcine
factor VIII because of its higher specific activity than human factor. VIl
and 18 7 Sept enberpz‘gOA V\ﬁ[% 68109 PCT/ US01/ 05076 its decreased anti body
©reactivity. As in tPESEASHE: 2% SRR aridPrefes srm deprepater \hagd oy b sesubrce tagthe
VI, the anougbrid@factobd STHARDNA 6r bRRdiP | | fined by .the.
one- st age fact?)r VI 11 coagul zﬁlgf)% assglyiégé]l ,0&?%%%9%%?%%&%[‘5%%5@?&%“% VO
recovery is d&ics sanrhedabsledtisingdyenor enapmitis tiinoreehd, chemituntindsdnt, & radodlis N8

after infusio s to be understqqad at for any particul ar subject,
specific dosag;h(!:)e ﬂrst(g(:‘:;a:t?r’?‘;(?nés%ms %t‘fﬁgv %V«?ﬂgtg?u B HBY SFIdTToRes saacks et Jor exampls, to

i ndi vi dual et rh drivthep bod - - L |
i ndi vi dual nescteenase ep bodyeSEiOWERdre HAGRERRL o@fnhiﬂﬂ%rsﬁ&%ﬁ%ﬁ;{,%%%ﬂa{]@h%ﬁdﬁg

or supervi si ng the administration of thé conpositions,
concentration to1oY Hhis §aspested. akevelsyof mbibitoss cam by quantitated izepatieits and

intended to | i¢g ract | t Qe cl ai.med conposi tion. .
Treat ment can ('Eﬂélls{aéé?ﬁ’e fogmog 0%’ %lianda'ﬁ Z’eﬁ%ﬁdrg eeﬁgﬂgle’atﬁrﬂ%f#@tnfeﬁ‘#‘? ff HPatepe
conposi tion ®ithp&ciasWIH deficiensy cambeotrented iihnain ahiral draRod R anRi BXHOEVHE OThe
period of ti ngmggfﬁxrﬁegui red. A%’tger natively, therapeutic factor VIII can be
admi ni stered Subcd 8&%%“‘%1 SF4PIGy; forresearchoansprses inscigeringPNAdkihearids.

doses at varying intervals of tinme. Reconbinant porcine or nodified porcine
factor VIl can also be used to treat wuncontrolled bleeding due to factor
VI1I deficien HEeAs Slomppgidensyho have devel oped antibodies to human

harmaceny om
factor VIII. In thy £ . JVity that is superiQor to that of
human or ani mal f;ﬂ(’:t or %W"\Iafa n%alﬁ{)]ﬁsscﬁlg%mﬁ‘gﬁ .p‘l%'ﬁﬁgﬁ“é?ﬁjﬂée&é’f’icﬂetfiﬁtqrhat
is inferior t¥Ihaone of itngombinftiei @ith \dpblopfiste harmhR&ftichNAbiBzA00 cyxﬁgétm%gég)
i ies 1ht

will be usefué if th%# acti‘i(i ty is not neutralized by antibod
patient's pl asH{ry| Yebigles, gadipr GuREh ¥eiHelese v Breppied (apearding do iowramethods, cisne

and nodi fi ed @R&gedsn Remiton'VPAdrmaceRin 4 . W] ¢ activity from
human factor VIII1. Factor VIII proteins ﬁg%’}%éb&gr eaﬁ'feifrédprocoagul ant
activity fromhuman factor VIII are useful in treatnment of henophilia

dof 1 61 ency. Fact o o0 FietreR Sob il i PGB0 et by Yt egiostapiape
factor VI amﬁmmhmmsbmi@léaﬁheoﬁﬁlﬁgﬁﬂﬂﬂﬁrédmt ovi ded they have at

| east 1 % of specific activity conpared to normal human factor VIII. | A

factor VIII of the present invention having procoagul ant activity is

therefore In another preferred embodiment, suitable stabilization compounds, delivery vehicles,
and carrier vehicles include but are not limited to" other human or animal proteins such as
albumin.

Phospholipid vesicles or liposomal suspensions are also preferred as pharmaceutically
‘acceptable carriers or delivery vehicles. These can be prepared according to methods known
to those skilled in the art and can contain, for example, phosphatidylserine/-
phosphatidylcholine or other compositions of phospholipids or detergents that together impart
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defined as having at least 1 %of the specific activity of humary $epener 2004
VIIl. 19 7 Septenber 2004 WO 01/68109 PCT/ US01/ 05076 The reconbi nant

por ci ne or nodiwoedssp®r ci ne factor VLI nol ecul e and t he net pegesoi/dors .

i sol ation; characterization, nmaking, and using it generally described above
will be further wunderstood with reference to the followi ng non-limting
exanpl es. Exanple l: . Assay of porcjine_factor VII|l and hybrid e B
human/‘por ci ne *EYF RATET ﬁPﬁ’F@Pﬁ e Sepoiecton VI biads togregativelyrhreged phasphiolipidy
than human f agieMbraded.! Lipdased &4 b beldiny dRSITbik iod i &fc# stealdi®
conclusion is based on tpﬁe usg&gf e;lg%r%%pr?ate g‘%ﬂ%%%pé%a{@lv‘es g?stg?:% -

“human: por ¢i ne Phasphasidylgthanolamibe stearayl phasplmfidyl etliolin€p agoiiadbylphosphsiiiy s cilige,

based on the ahili tor VI.IIl to.shorten the clotting. ti. f. Iasma‘
Gorved fr om o Hotetfdn s Bbeekiit bty BACH WEh ebapiptods ol pptinbp in Bl of -
~enpl oyed: .t he deisetipi agahandfich of HeRoshRGS ARERBYs sofiibA8f BB ByBiPHEE0 mgg
0.1 m henophilia A plasma (George King Bionedical, Inc.) was 1ncubated -

with 0.1 m adbengaftaduceddnioithg contaimsr Bl container is they swirled bhPhand t¢ Geglipidmaterial
Tekni k d , i St f diluted, citrated
nor ol hunan. e HoesSA Y online A0 Risbersc SBNaRCEA Morctnsiirite i lfgs B

fol |l owed by adulpensgm. of 0.1 ml 20 nM CaCl2, and the tine for devel opnent
of a fibrin clot was determi ned by visual inspection. A unit of factor VIII
is defined as the amount present in 1 m of citrated normal human pl asma.
Wth human pl asma o febénBinAl $ofche RUdRIRE ﬁieﬂ; wagac ~ | vl
were conpared directly. Dil u?’iaons of the B asﬁa st andar B%%‘%J%“f%‘éhdmh&y
prot ei ns wer e Syifadls siahiliatipnicomprnnds Glelivy OchidiésHERIES, capridr YehdclesT eluding nilanid

curve was con : 3..0r dilytio f plas he hj ghest

di l ution bei ngzé#é@?&ggﬁa%gfa?@@sl&gﬁécf%@gﬁ %gﬁﬂb%ﬁ’ﬁéﬁf’%w&?famt of

pl asma concentithao oontaihs the RiksUVIIBbihdindsitel M¥3folyRhd@haridbh Sucik kkcr@f, fact or
VIIl in an unknown sanple were determ ned by interpolation fromthe
standard curve. The one-stage assay relies on endogenous activation of
factor VI by acty (WPt I I , [eas the
t wo- st age ass;y m%ﬁ%ggﬁ?ﬂgrg@g 85 g{g&ﬁﬁgﬁp &g@g ?%/l%u?y%ﬁpa?%;%t (}e‘\[/ihei%%cg& §or
VII1. In the thempsimihe sawe sy teat hphasfactonVEL cinrtg detiverat, uMhg delivest méuasl sudaeen

{hr ombopl ast | B S RS, TR T 6tnon Bioreceii st ders iy Yo ropsimet
henophi |ia A pbNartaohimbn belt the ar thilntdaatay iﬁ@%fﬁ:té?‘{’!ﬂﬂ%eﬁ@i@& a&_éﬁfo%that
e

resulting clotting fines were then converted to units/m, based on t

same human st 8d4ce Eanieplagibledeyice neppsable torhe faatora¥Tiheolewilds\bint impermeable.
Lyo-stage assgycaRsmit BNEEn kiBldia" "he HbtertdAMEimod Wi be REFR mbdifed B6°"

VIIl had been preacti vated.
transfer. In this method, an exogenous gene (e.g., a factor VIII cDNA) is cloned into the

genome of a modified retrovirus. The gene is inserted into the genome of the host cell by viral
machinéry where it will be expressed by the cell. The retroviral vector is modified so that it
will not produce virus, preventing viral infection of the host. The general principles for this
type of therapy are known to those skilled in the art and have been reviewed in the literature
[e.g., Kohn, D.B. et al. (1989) Transufusion 29:812-820].

Porcine or modified porcine factor VIII can be stored bound to vW to increase the half-
life and shelf-life of the hybrid molecule. Additionally, lyophilization of factor VII can

improve the yields of active molecules in the presence of vWf. Current methods for storage
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" Nat ur e '312: 330 337 (Genen

Exanpl e 2: Characterization of the functional difference betweery &uyigmnandod
porcine factor M The isolation of porcine and human pl asnma-derived factor
Vi1 and human Wedéustdmant factor..VIII have been descri bed p@rt&aos076
literature in Fulcher, C. A et al. (1982) Proc. Natl. Acad. Sci. USA
79:1648- 1652; TooI e et al. (1984) Nature 312:342-347 (Genetics Institute);

.G tschier et akmbd? ad\iﬁﬂ%ﬁy %@@bﬁ?ﬁgﬁmm glmﬁ?% Ic@nvl‘iezex@icyyegzgr ét%r%gél

- (Genentech); Iﬁﬁse;:oebmaht faCtbO ¥ AheednethallsG8dudel 0@l ?yd?hhﬁatuoﬁ bAoA in a
Nat | . Acad Sci ‘é?éq5939 %242 This _can be acconplished in sever a}n
ways. the?%“‘ﬁiI \i e dpgten YL ‘eonqenmaie’t the rip dsfussdomithowt! furthegh

~there |s a fu ﬁﬁﬁ@,ﬁg{l f i 2me R and por
‘factor VIlI. For co )aglz)son OP %}r’] reg%#o‘%f)r%%? ﬁﬁ%@?%ﬁé’e@y&wﬁ?ﬁ]m

-;-.v..Eggg;al;?; ?2: éifOPr i anEed)rm ne f ct or . VI Iglﬁﬁtflwrgunopl?rl |Ig§ljza20n
‘described in E{Bﬁc&g{mét fa(‘(t% @fmgﬁ‘?ﬂ? B @HTmWére subj ected to high-

pressure |iquid chromat ography (HPLC) over a Mono QTM ( Phar maci a- LI CE,

Pi scataway, N7) ani on-exchange col um (Pharmacia, Inc.). The purposes of
the Mono QTM HPLC AddiEonally eporeing e medifiedrpordinerfuctor Vilhips bédnifamdad beinabiigs of

pur poses. i af SoEal ¢ B O.XV A0 Bal AT a5 AL CR sty f 87 So canbe sored

reconstitut edflwenﬂmﬂldstbtﬂﬁsme d(WittMniiim#l os of hetW§. t hen added to a
final concentration of 0.02 M Factor VIII was applied to a nono QTM HR
515 colum equilibrated in 0.15 M Nad, 0.02 M Hepes, 5nM CaCl2, at pH 7.4
(Buffer A pl uMefhod®ofrRataichi Washed with 10 m Buffer A + 0.15 M NaCl; and
eluted with a 20 nl Trnear gradient, 0.15 Mto 0.90 MNad in Buffer A at
aflowrate of 1 Mmbmaﬁbporcmwpamodmdqrbrmmaopmﬁnu&ertb\t@dt tohabled! | |

(purified by P pQ e factor VIII |mmnoaff|n|ty
purified, plasma- rllll\év{eddhgggf \&ﬁq‘n § Pm%? €.y, | iTggEticular, intragragialy ok gashoiitestigpl

01/ 68109 PCT/ mm:fnagé)?ﬁ nbmophﬂidcslwﬂh aitd Withbut Oftniblid?o R&E8L fﬂ}fg %ﬁ with
0. 01%'ween- 80, at and subjected to Mono M HPL er e sarne
condi ti ons de‘éc&Pﬁf%g@%Oﬁ Vméieﬁ%wmw deyielopmeniont ikhibitory afitibotlies. Whe lactive
These proced nh&a. hy nd porcine factor Viii are

standard fo%ﬁ%@%%ﬁﬁ?ﬁeﬁwﬁ arEmx r%ﬁ fractions were assayed for

factor VII1 activity by a one-stage coagul ati on assay. The average results
of the assays, exp %ﬁ%ed |n unlts of activity per Amof material, are given . .

st

in Table Il, and i WW%%W@P?HCW%@W%@@MMMS
t t i Viyttyanklad d.
%rAEE‘Ee:’ | a(éOI\/PAYtN SON G: HU Nnd:&iﬁl%t | NE F CF&%@? ﬁb&ﬁﬁ%}aﬂﬁﬁ@ﬂo{'fdeﬁ&

containing such cells, as descnbed above.

In a preferred embodiment, pharmaceutical compositions of recombinant porcine or
modified porcine factor VI alone or in combination with stabilizers, delivery vehicles, and/or

carriers are infused into patients intravenously according to the same procedure that is used for
infusion of human or animal factor VIII.

The treatment dosages of recombinant porcine or modified porcine factor VII
composition that must be administered to a patient in need of such treatment will vary
depending on the severity of the factor VIII deficiency. Generally, dosage level is adjusted in
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COAGULANT ACTIVITY Activity (U AZao) Porcine2l, 300 Human 7 September 2004
pl asma- deri ved3, 600 Human reconbi nant 2, 400 Exanpl e 3: Conparison of the
stability of hypggy@nd porcine -factor. VII1. The results of the,e0¢ssiade

assay for factor VIII reflect activation of factor VIII to factor ilain
the sanple and possibly loss of formed factor Villa activity. A direct
conparison of the stability of human and porcine factor VIII was nade.

“ sanpl es from WeMSICYgFVatipR.candPts ifa deeping with thﬁegm and yiuragod. of eaglr patient's”

thronbin. At varid &s Vere Son

“\-dllute_d 10, "BIeBEAOACS Mk AR, MhacBH YR SGIRASH b BB LRl |
(0)

o assay. Typi catdrier, plelikerpotehiele] yor (stdbil2zeriin an i@fudOsdradicht Soeddiwer fPh palish Gi Ne

t han human fagt or Vj% a%% .the act|V|t| es of both Form ne and human factor :
“Villa subseqﬁ‘&ﬁf’?‘&}m cfiiective amgpnt | of g Brotein €3 §iPp Vlepding.azs woasueddycstendaidng
nore rapidly. cj6emgaghisy, attenpts to isolate stable human factor VMa are
not successful even en conditions that produce stable porcine factor
Villa are used. To denonstrate this, Mono QITM HPLC purified human factor -

VIIl was activate nbi cted to Mono STM 22 7 Sept enber
2004 WD 01/ 68109%@?)‘@3 ‘8 %%P%asjéﬁ%ﬂiﬁﬁé“(mﬁl%e%n al plogd plagipg at
under condi t i gdifectshié Ml@&e@t@ anQQ{ﬁIV I cxli by
Lol lar et al. (1989) Igl ochem strylg,l e. %ﬁg%q%g&dgérﬁ\%llﬁ! hé}&o pg/}r&ﬂb%%

pM in 0.2 M seagulantretivity\in dise of pmlﬁectmm@ani@y -pugified Fd)rﬂls4>;f faauon'wmris wset @l
|
FPR GHECl D prarafic wliobh dHai it kol niebin et o Biaflapid pegssFor

concent r at i onactisfty fecavepdd fimn pattdneplasnsa dldef t bdmhdm/@ttth@m Wo Bléudaigtdiefect, Titere

m xture then nas di | ut gﬁ wth 40 M 2- N-rmrphollno et hane sul fonic
acid (MES), 5% &E@I‘E& Ffebw%s betwa?fastms‘aﬂ’eaasaato povekifactar Vg melegulonin @msu m

HR 5/5 HPLC cgig
at pH 6.0 (Buffg}raar Bﬁmbﬁﬁ%@dﬁﬁﬁ’sh%&%ﬂtd&?ﬁ aae’ﬁs E?’““E'?g {? out’

col um washi @l @8 eWEn.QlOJ Me@ﬁé&ﬂé&‘m&&’m&mmmmmmwm :3&9397; amd
Buffer B at 15 Wt h, ¢oa tivity in the two-stage
assay el uted alg}ﬂglmégl]% e pggg#%fngmgfl Af%eg"o %hﬁ}&%ﬁ The specific

activity of the peak fractl on was approximtely 7,500 W A=. Sodi um dodecyl
sul f at e- pol yacryl gel eI ectrophor esis (SDS-PACE) of the Mono S
Vsl Joe Vit W

ot
bt

factor Villa peak, die desixpd Plasira fagiery ﬁ@l"w leveb tq o aehieved rin ampasigntt wo
bands corresp@p&!,% RYdmin® LdYR i f. or
VIITI. Although t egAZ frtfaauﬁg%]teﬁlggs rll)oh%m(@reén’g? A% ggﬁdn%%& gsllﬁingﬁg}ﬁder

t hese condi t i Bhge WSO8 % wﬁnormd Ihwpmfm%ochtufadmmstraﬂmwf thel thetdpbutiedacda a
trace consti tVﬁftth bgomposmoalloseglve ginn'avenously at a preferred dosage in the range from about 5
to 50 units/kg body weight, more preferably in a range of 10-50 units/kg body weight, and
most preferably at a dosage of 20-40 units/kg body. weight; the interval frequency is in the
range from about 8 to 24 hours (in severely affected hemophiliacs); and the duration of
* treatment in days is in the range from 1 to 10 days or until the bleeding episode is resolved.
See, e.g., Roberts, H.R., and M.R. Jones, "Hemophilia and Related Conditions - Congenital
Deficiencies of Prothrombin (Factor II, Factor V, and Factors VII to XII)," Ch. 153, 1453-
1474, 1460, in Hematology, Williams, W. J., et al., ed. (1990). Patients with inhibitors may
| require a different amount of recombinant porcine or modified porcine factor VIII than their
- previous form of factor VIII. For example, patients may require less recombinant porcine or
modified porcine factor VII because of its higher specific activity than human factor VIII and
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" f'r'om heterodi neric facto

In contrast to the results with human factor VII1, porcine factofgdhBer 2004
i solated by Mono Sias HPLC under the sane condi t| ons had a specr?eﬁéj r
activity 1.6 x WO6vddhed, . Anal ysis of porcine factor Villa. b¥C’§7@§nPSA0%
reveal ed 3 fragnents correspondi ng to A, A2, and A3- O-C2 sl AR
denonstrating that porcine fact or VIlla possesses three subunits. The
..results of I\/br}@d f hy onbi n-acti vated factor VIII
“preparations “at §6ﬁ§%ﬁ§hg% rgac,{ hétmﬁt?mnm&mmmmmasmmmmmmma%

. condi tions thalllythelathothabt MeRBbkicTeto 543‘3 al t hough trace
" anmounts of A2 fra&rrent wer e |dgnt| fiec es\%el%ae \‘}gttﬁ%f)rn -SREE SRR on
- -of whet her - t hE%&5 Bt?ﬁaﬁﬁt‘ywwﬁeytedmmmdmfwmmﬂls aemiMihed Hm %ﬁlr&lgthe'

- Sept enber 200 A heterotrineric factor VIlla®o
o e VA R B BT s aRB o o iocheromdissicod datFonany warticetor

_} possi bl e fronsutet spmﬁmﬂ)sage&agme&sﬁ&ndb@a ﬁ%&h%@rn“ 4 quesgf‘ﬁh V«%agtd{:ﬁf ore

it loses its %@ubaorc}r |s srrableto resol ve jnged
and, isol ati of Tinptl nf pf te peisoratimisisteriag of supetvisisy the siisiiseiiono!

the pH of theofMadey f rified human factor
VII1T (0.5 nmy) was |Shut°g§ a%/lvl&t tﬁgﬁ&@e'ﬁ&"v‘ém&g%r%@ﬁgéﬁﬁ%t §XSHDIBTY @ulpand
mg/m (1 m f%rétnetmwmrd torlmmﬁsmperda&acn&&lhé\@kﬁie&%oméosﬁ] gM CaCl2, 0.005%
Tween-80, at pH 7.4 (total volunme 7.0 m) Thronbi n wa 8'edtoafina|
concentration of 0.072 mand allowed to react for 3 min. Thronbin was then
inactivated with H&‘Rttﬁeﬁt@hﬁ@:k@tﬁbf@ﬁﬂofa %Veng t hen was. di I yted 1:1
%ﬁmmé F.|0 thecorgpggmon

with 40 mM sodi um acetate, 5 nM Ca 0
| oaded at 2 9 PTHodiCo% SOWoa@mWMrHBL&mw &lqw hin@rﬁstﬁ%\%
u

0.01 M sodi unARGERIRLR: 01 %Tween 80 at pH 5.0, pl

NaCl . Factor Villa wa$ téel {f?&gﬁa@h{ %ﬁl %guwwoashl(})rmmm with
gr adi ent 'frorﬂmscﬂnﬁmmaﬁbotmvéded%d\ﬁ@arwﬂgthﬁ'aﬁadﬁn{éUffer at 1 mlmn.
This resulted in recovery of coagulant activity 1n a peak that contained
detectabl e anounts of the A2 fragrrent as shown by SDS- PAGE and sil ver
stai ning. The spe@ef;étgblgﬁk dive off %Sﬁ]ﬁi fr nfoI d greater
than that recovered at 6136'r < 0 fa be Bigdyvier treat n

contrast to ﬂ’&?‘?ﬂt’fﬁ’l@e‘? @@F@mg\mc It@ famlﬁﬂbdeﬁﬁenaﬁnﬁhgmoﬁﬁiﬁa%@ vdh% 1298 QLY Ec?l y

stabl e at 4CpfingaRa ct"‘avﬁf *ﬂv‘k}ﬁy decreased steadily over a erp

of several hours after u? ] rf3ses coagylnnt ﬁmltbatlsmpewetmtmat@f

activity of ﬁlamamon\ﬂiiﬁmlfactbﬂlméﬂoﬂélsﬂbtneées&rﬁ &o. Qgﬁﬁ;ﬁ &1 @El at =I¥r is only
5 % that of §? cine ‘%H] /iIl1a, indicatin that SL de it i on

occurred pri ElPIBa“a?é%V k@s@m§06@mm&mghmutbbatsemmfhhﬁ%&ﬁtyaﬁ%ot '

por ci ne fact aeutMilizddbya &bﬁ&@fﬁ%ﬁzp %tgn‘rn e subunits (A, A2, and

A3-C -C2). Dissociation of t S responsi ble for the |oss of
activity of both human and porcine factor V11l a under certain conditions,

such as physi ol ogi Lgnic strength, pH, and concentration. The relative

stability of por g?ne feae‘éiaswﬂsffff%&gfm@rth%mabmwln& YWdgnadifiddeosimefacbr

stronger ass¥&latdanmifiér inhped¥lc Bt iffom uman factor VII. Factor VIII proteins having
greater procoagulant activity from human factor VI are useful in treatment of hemophilia

n

because lower dosages will be required to correct a patient's factor VIII deficiency. Factor
VII's having lower procoagulant activity than human factor VII are also suitable for
therapeutic use provided they have at least 1% of spec1ﬁc activity compared to normal human
factor VIII. A factor VIII of the present invention having procoagulant activity is therefore
defined as having at least 1% of the specific activity of human factor VIIL

19



24 7 Septenber 2004 WO 01/68109 PCTIUSO /05076 Exanple 4. Isol atg'n téﬁ!?erzom
sequenci ng of DNA encoding the A2 domain of porcine factor WE % e

nucl eoti de seque®eLssescodi Nng the B.domai n and part of the A2pgpoeiifsend
porcine factor VIII has been sequenced previously [Toole et al. (1986)

Proc. Natl. Acad. Sci. USA 83:5939-5942}. The cDNA and predicted am no

.. acid sequences (SE 3 and 4, respectjvel r the entfjre porcine
““factor VITI A2 do ?F%EPIE %@P@?@d’fﬁ@@z’\eﬁ%mf?% aﬁ%?éfﬂg@f’ka‘élﬁé?d‘@?liﬂ?tgm for
- domai n vas cl apsftiohy cHARIBRIG, HEs] Bhd Andl RRBH\GoctRlioBhid PPl RMAN

PCR anplification; degener ate priners base t he "known human

-~ .cDNA"sequence uadatstaod ‘with eefergoeactorike follpwing nhatimitingrexangles.t - of t he porcine

factor VIIl sequence were used. A |l kb PCR product was isolated and
anplified by insertion into a BluescriptTm (Stratagene) phagem d vector.

. The -por ci ne AZxgRpRIMm \Wassaf OF Bdreme fattor YU ene BbridufhAleercheSeasevE ng. The

cDNA and predicted am no acid sequences are as described In SEQ ID NGs: 3

and 4, respecti vel Yorcineafagipe VB mmr@p@gsbmmw tan [Dapmae fecseti VBT, posedi ore

- factor VI77. I T4
| i gase, and T%&WCLW%é 16111;9%@ '\%%rprgﬂ%)ér C asegé ?ars &gﬁgkg ij\la%%aén%%%ﬁdar
W sconsi n) . Pelyes daeallow udampaeineditor VIIIGH 88 e6kly caipakdd. eC&'@Ohﬁ@d Dgiye Sre

Inc., Gaithersburg, Mryla P- ATP (Redi vue, . > 5000Ci / nmp
pur chased fr o?ﬁa‘%’cﬁ&“ B&?@é& %(I‘Pﬁ?@he dpiting-time gf PlafE"fﬁ qleﬁi"@aﬁﬁom xpatiept ye
cells were purvﬁﬁﬁﬁe%bghﬁﬁrnsﬁw 3 gﬂec 10@% | es %%age %@&@%&&aﬁe{

ol i gonucl eoti des werée purchased om Cruac

Inc. 5 - phospkeyyl ated prinmers were used when PCR products wer e produced
for cloning purposes. Nucleotide (nt) nunbering of oligonucleotides used
as prinmers for polynerase chain reaction (PCR) anplification of porcine

I VIT1 cDNA or genofi ehe[dNé stageasshy) . hilBendphital A p %c&odg g@i&@ed(c\imd:pt
al . (1984) supra). Porcine spleen total RNA was isolate a

guani di ni umt maéwahﬁ%dewph%mlac%wateépaﬂ@rthﬁoerml@@pmaeqt f?lrmon'éqlm&a)

(1987) Anal. dlﬁBhlpt WS4 E@p‘? gﬂal{
spl een RNA USI ng %I oney ?rurl ne ﬂﬁgmﬁgﬁ%}?fr Uus rever seB L emgﬁ@& ?%?04
WO 01/ 68109 P(ﬁiihUSﬂ’l?CDWﬁatbr batls.c incpbaior (vay Jollawed by adiition dfd hme 28 niM GaCl, e

O her v 6. | ni BT AEEERSACO A Sch A S RFRLard B! tual HRpegon 'G5 na

KA, 15 mM DTT, 9 MM wCl Z, 0.08 ng/ m bOVI ne serum al bum n and 1.8 mM
deoxynucl eotde tri phosphate dNTP) . Porcine genomic DNA was isolated from

spl een using a st Avepiref fanterd definedl ascthe zmoupy presep dayl of gittatadmermal human
protocols in Wsﬁﬁylﬂfth %thLJ? gﬁsma as the standard, porcine and human factor VII activity were

compared directly. Dilutions of the plasma standard or purified proteins were made into 0.15
M NaCl, 0.02 M HEPES, pH 7.4. The standa:d curve was constructed based on 3 or 4
dilutions of plasma, the highest dilution being 1/50, and on log,, clotting time plotted against

log;, plasma concentration, which results in a linear plot. The units of factor VI in an

unknown sample were determined by interpolation from the standard curve.

- The one-stage assay relies on endogenous activation of factor VIII by activators formed
in the hemophilia A plasma, whereas the two-stage assay measures the procoagulant activity
of preactivated factor VII. In the two-stage assay, samples containing factor VI that had
been reacted with thrombin were added to a mixture of activated partial thromboplastin and
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F. M Ausubel et al., editors, John Wley & Sons, pp. 2.2.1-2.2.7Reptember 2004
| sol ation of DNA from agarose gels was done using Geneclean Il (Bio 101)

or Quiex Il GelweRtsdexion Kit «(Q.agen). PCR reactions were gefigsipskig a
Hybai d Omi Gene thernocycler. For PCR reactions enploying Tag DNA

pol ynmerase, reactions included 0.6 MM Mg 2, 0.2 nM dNTPs, 0.5 M

oligonucl eoti ggmph s al. rase and 0.1 volunme of first strand

cDNg\ reacti on(il m x{hglﬁé@g%%gv%%esrmg rig‘%(#’ £id IS mmah? b ducThe wenlngel

- puri-fied, bl uclottengdidmesrivere thid esertdéd ROHER e hhdh &1 ] .__and
Al SRR L2 Bk Bt R ey

ei ther |igat eg t %ﬂ EcoE[\a/e site of  dephosphoryl ate ©or
lirgated with | ﬁ%'glb &Sﬂv%tt Tefaiye pativite insthe s aggagessaly ivga higherdhds thenwistafe
Clal, puri flleqssn paRLARE _ygctoﬁl Qﬁl %@B&ﬁ&%@fl}%ﬁ% and ligated to dal -cut,
-. Lirga

dephosphoryl at ed pBl uescri pt re done using T4 DNA |igase
(Rapid DNA ligation kit, Boebringer Mannheim except where indicated:

ot herwi se. | né&rgmmleat ai ChargcrerizBlioresiehe fakctibhal §gffer 8 5F b Wa@gg # Ofa aar
pl as S

transformE. coli Epicuygan XL1-Blue cells. Séquencing o
done using an Appljed Bi osystens 373a automated DNA sequencer and the
PRI SM dye  t er ni nat &he Relatiosiof perising pnd hupsaniplpsBe gervedSector VIR a8 MELAHE0&bREnKI t
(Arer sham Cor pRRat L L e epci.ng of PCRproducts, including 32P-end
| abel Iing of ol gmﬁag%%%e&s\egcmrlgoggg%ﬁlg hE%FWEf‘&‘ CYEPe SéqskAle i(H§2bPracodat.
(dSDNA Oycl e ASwlySah dISAgIEYBass; Tdofe Q09 0iaflrd 3133019 @il ARAGINE

0

“peptide an & n

fVIII cDNA cl gnes.containi 5' R sequence signal

codons. The p§?‘l‘zcﬁfé eP‘\‘)’lb%%%W’S'g—h%ZQ‘ 32 siVopiiset aln 1984 Nuduria\312:630-2d
RT- PCR of  f 381 Gehbflech Vediar &Gi.3 j8h78 3’ <L api danpl i f i capion, of
cDNA ends (5"-RA%;EC) p? o?ocol ,(Ngg%%ﬁy%ﬁ%éél(ﬁ?%%)tf%Sé%r@é%zﬁ,%lo"d
Ver si on PR55453594; THede ieh@l. uHQ86)f Prost Netir atiodd. 28ci7 USpPE®R0594004TD can be
01/ 68109 PCTI synthgsi s using a | ock-docking oligo(dT)
priner [ Bor so%é%%ig%?n z%%ﬁl ) %enﬁw&@% simijarig subupl] compesition)
strand. cDNA athotgtether isia fingtibnal 6@fetenbNA £ tveéh %}F}gﬂ j.gation with a
5' extended doubl e stranded adapt or ,enSEQ I D % 5"- %&P@g@r’%’%‘@#
ATA. GGCCTC GAG CGG CCG CCC GGG CAG GT-3  3' - HZN- CCCGTCCA- PO4- 5" whose

" short strand was g&ggdrg #lﬁﬂﬁnl L th an am po p to reduce,
non-speci fic PCR tlio?i m hg glhs | cﬁe%\é\.lggﬁ%ﬁé%ﬁg%lﬁl?gﬂcg?g&gﬁ'tﬂ’i@a@uﬁwf&ﬂh%es

at the 3' endurifiedbaman refonhinantfactat VIIT (CHBOT)abblafiri, Beridley ASA) 438 Porcine factor

23:1087- 1088) s {. un(%sof wasAﬁone usi ng_an adapt or - spemh C

ol i gonucl eot i e,%@”@ﬁ géé o @9&{4‘)@«@9.5.2359@@618«@@&1013@-
desi tod % . . . . oy

o1 gondcl cot e SE0 | DR s MoBE Ot KN o BRS R v

ol igonucleotide SEQ ID NO7 G
2081-2104) ad™ORrXERage colppn (Rharmapiee Tare); GHat punpmses ff thionoV HPLE i) Wste

nested, adapleffi®mieh of fno? W&tee%ﬂa%gé of human and porcine factor VIII into a common
buffer for comparative purposes. ~Vials containing 1000-2000 units of factor VIII were
reconstituted with 5 ml H,0. Hepes (2 M at PH 7.4) was then added to a final concentration
of 0.02 M. Factor VIII was applied to a Mono Q™ HR 5/5 column equilibrated in 0.15 M
NaCl, 0.02 M Hepes, 5mM CaCl,, at pH 7.4 (Buffer A plus 0.15 M NaCl); washed with 10

- ml Buffer A + 0.15 M NaCl; and eluted with a 20 ml linear gradient, 0.15 M to 0.90 M NaCl
in Buffer A at a flow rate of 1 ml/min.

(g

For comparison of human plasma-derived factor VIII (purified by Mono Q™ HPLC)
and porcine factor VIII, immunoaffinity-purified, plasma-derived porcine factor VI was
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SEQ I D NO 8 5' - ACT CAC TAT AGG OCT CGA GCG GC-3' (designated APZ)satendit 2004
primer, and a nested, porcine A2 domai n-specific oligonucleotide SEQ ID

NO 9 5' - GGG TGOWOMKRIEBCG CTG ACA TCA GIG 3" (nt 1497-1520) apcpbidoisfnce
primer. PCR was carried out using a commercial kit (Advantage cDNA PCR
core kit) which enploys an anti body-nedi ated hot start protocol [Kell ogg,

D.E et al. (J e I X 4-11 CR conditions included .~
Benat e bR %ﬁ%ﬂ&%@fﬁ%ﬂs@?@?ﬁéS.uil&&a@éy%%cﬁmso( R L perd mgiecgto
- cycl es: (' secoMoRAR)" HPLCeanddr thedaRtoh@ioRAe&eBed R aTe I o N U

see at 60C ang IQ&gacL]lihgsn for 4 nin at 68C usi ngﬁlttﬁﬁgefgﬂnggﬁg%r%etfogé ol .
“Thi s procedur a‘?@?.fe e d DESEFasRiRRes for the igplation of hatancnd whicide fasisr VNSt Stheltd
wi th anmplificaéd@eseqkings iy @gurnt extendi ng approximately 150 bp into the
5" UTR- The PCR product was cloned into pBluescript using CMIlinkers. The
inserts of four clones were sequenced in both directions. The sequence of
these clones inclu &d rﬁgi ons corresgfpdi ng to 137 bp of the 5 UIR the
signal peptide, the>APRYBRRIS VarRPstrd fopkctpn\iilrptivitihyiapne-sagerregriation asvag.
reached in at Tht@asdge Bestlts 4f thé h lin udi cpnt ai ned. an_aver age
of 4 apparent PCR—gégner at ed rrust@?{sl’ gﬁ%gﬁ?&%ﬁ%ﬁ%ﬁéﬁ%%@?ﬁ%““
rounds of PCRI B¢l Heand idigatscthatiporcinaciacion NIIE hasut delsciix thlRe pRhaRF Qotivi thiged

sequence obt ajne m,hlfl i | peptide region to design a sense Sstrand
phosphor yl at 63&5%33%‘9, mrﬁh&%@;%ﬁe- .%“%Y"f*%‘i*- CTC GAG CCA CCA TGT CGA GCC

ACC ATG CAG CTA_GAG CTC TCC ACC TG 3', designated RENECPI GSP, for .27 7
Sept enber 2004 WO 01/68109 PCTI USO01/ 05076 synt hesis of another—PCR—product
to confirm the sequence and for cloni n@'AiBl%‘dIan expression vector. The
sequence in bol d repr &&AMFARISON OFHUMANANDTPOREENE FACTOR YII t hi s
represents sequence .identical toGOAGUBANIIACTEVITRertion site into the
manmal i an expressi on vector ReNeo wused for expression of fVIIl (Lubin et
al. (1994) supra). This site includes an Xhol cl eavag@ﬁ‘,%i WA%?nderl i ned) .
RENEOPI GSP and the nt 1497-1520 ol i gonucl eoti de were use o} ime a Taq

DNA pol yner ase- medi at e@ofd@d reaction using porcine femalg gl een cDNA as a

tenpl ate. DNA pol yrmeri sRénahpPidingRgial ot her manufacture 3%?ai led to yield
a detectable product. Iﬁ%?%ﬁ%ﬁﬂaﬂps i ncl uded denat ur ati’ at 94C for four
of de

mn, followed by 35 cycles naturation for 1 mn at Q: anneal ing for
2 mn at 55C a@and etongatiom for—2-nmn—at—r2c—oH-ewed-—by -afinal

el ongati on st 5 m t. 72 .C. . PCR product was cloned into
pBl uescri pt usi n%?erd'al @F?Iﬁ%%sﬁg.of%ng%ﬁ 4 apd\porsine frtg Vgl ones wer e

sequenced in both,_,dire tlggg and mat ched the consensus sequence. I|solation
of porcine fVill CBRASEIDAEUS Festaesassey s factor WHreSect afivation of faetoC¥THaomi N

BA3 domai n e agnent Lot dors BB PRRLT e RO, St GRERD” A"

6405- 6990) wWeOBPaTis9A O the Fiabiligy of human and porcine factor VIII was made. Samples from Mono
Q™ HPLC (Pharmacia, Inc., Piscataway, N.J .) were diluted to the same concentration and
buffer composition and reacted with thrombin. At various times, sampleé were v’removed for
mo-smge coagulation assay. Typically, peak activity (at 2 min) was 10-fold greater for
porcine than human factor VIIIa, and the activities of both porcine and human factor VIIIa

subsequently decreased, with human factor VIIIa activity decreasing more rapidly.

Generally, attempts to isolate stable human factor VIIIa are not successful even when
conditions that produce stable porcine factor VIlla are used. To demonstrate this, Mono Q™
HPLC-purified human factor VI was activated with thrombin and subjected to Mono S™
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end of the C2 domain that was obtained extended into the exon 2¢ Jeein@br 2004
which is the termnal exon in fVM The B-A3 product was nade using the
por ci ne- speci f iwoBuekaowai n prinmer;, SEQ 1D NO 11 5 CGC GCG Gagr/fkdaosey CTG
GCA AAG CTG AGT T 3', where the wunderlined region corresponds to a region
in porcine f VIII that aligns with nt 4519-4530 in human fVIII. The 5

..region of the. ol igonlclegtide.incly a Notl site that was originally
““I'ntended for 8?@%{%89"’?% Ol 15 LFEC By cppditinus thaspraduas stgble@orainerfactohe

. /B-A3 product, VIER asldBsdNBed By BioH&AR A TSNS 0 GiehiFF5sTEE CCA GTC RAA-3' was

based on the reverse conplenment of the hunman fVIIT ¢ sequence at nt
'5545-5571. The PCR reaction contained - 50 mM KCl,- 10 - mM.Tris-C ,  pH 9.0,

...0.1 % Triton X-100 | 2 P 0., jrers, 25

unitsi i’ Taq o po? e NI B Ol 2 MRt Bk Bh e ke oy,
~~condi ti.ons wepkp it Qutal kel &bluidé Gvds@eacted With, thiobi (0| 15)3&3#9 i
denat uration I?%%F%’Fﬁw 4 g anneal icn flor 2 mn atG%%%grn e (’)?\tgvg}{l?hon
for 2 min at : 'Pg?‘}? grold-agginyd-chinesmstion Yretaneswas adiledto BaomidAtrktionas e
.and Notl Iinkefg2 forag ib1Eida r. 2004 WO 01/.68109 .

PCT/ US01/ 05076 Catts ng wgfﬁsﬂﬂNétu , Vtaﬁ‘gl ‘%@?‘?’glg?@ﬁ d Er%e“cvi"’ér‘?g&‘eﬁ? itl&"lfb#é’
Notl site of BEMi2<¥rmprpholinoXgthagmmilfotic acié (MESKS mMt Caf); lat BHW0, 8 Ichded 11O

Sensa Braduct mifia DR M e N O P emaia Ao Y RO A S A AT
N3 Of 64055 M ExCanat SHEQOIBuNDE) f1o5 01T R EECRELS VAT ym@&éé?gnféﬁ%

N-3" (reverse conpl enent of nt 69 6990), respecti
wer e i denti calaiiéng Wiska 20 malemadient feme) hMeNaBGto®.9 BONaClid Buffer Blael nesiiht i ng
fragnent was ligated to the pNOT cloning vector using the Prime PCR C oner
Cloning System (5 Prinme-3 Prine, Inc., Boulder, Colorado) and grown in

JMLO9 cel |'s. The Bribedrastidn ®ith Ghgphataciiky ivEE 6y athid Blay ¥uEAAY S REAE pif IRke
t he porci ne- onuécl eoti des, SEQ?I B N&H%

_sr@gci fi&g\ sense and.antjsense ol i J

5' - GAG TTC ATC (L HReNsA oHIe spesifierestinity ofthe pesk Tragigreyasapiroin@iel)7 900 THA 4.

5' - ACA GCC CASoduivh doddeyCAMlE: A t - I ctively. These
ol i gonucl eot i d(:as wer e l}J’sed a?sig%};i ner qu[ gag%eggr ogéggEBSﬁ@ ?f'l'gﬁg?nﬁr duct
using a O ont BeRr XKiHaneakdellerdiypirr rining bhiits pputeinretealediivs band S feSSRAMES
to human nt - i egi.on rre nding to the light chain .
activation pg%?i%ggﬁ%ejggwﬁ%‘ﬂﬁéin Pﬁg‘(:??f %@‘2&1@8‘1@5&%&3 frrg@entg¥ast he

Cl domai n ( ntnot BEASHGHEHiIvernineadentiese @bnditihs Gbcae O RS ébﬂﬂen&%&&g ktlwaged
t hat human a;ﬂe&%ﬁéi ne cDNAs _frompt 6565 to the 3' end of the onal n

were identic ApEEAGT CAISUPeRt Py nddatelip® the EcoRV site of pBl uescript
Il KS-. Four clones were conpletely sequenced in both directions. A
consensus was reached in at least 3 of 4 sites. Isolation of porcine MTI
eDNA cl ones cont ailhpmﬁeﬂs‘rewmWitbhumMa&&Vm;rpbﬁinemiﬁﬁivmaisolatedbyMono

S™ HPLC under the same conditions had a specific activity 1.6 x 10° U/A,q,. Analysis of
porcine factor VIIIa by SDS-PAGE revealed 3 fragments corresponding to A1, A2, and A3-
C1-C2 subunits, demonstrating that porcine factor VIIIa possesses three subunits.

The results of Mono S™ HPLC of human thrombin-activated factor VIII preparations
at pH 6.0 indicate that human factor VIIIa is labile under conditions that yield stable porcine
factor VIIla. However, although trace amounts of A2 fragment were identified in the peak
fraction, determination of whether the coagulant activity resulted from small amounts of
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The C2 domai n of human f VIC (nucl eotides 6574-7053) is contai Regpwintder 1004
exons 24- 26 [Gtschier J. et al. (1984) Nature ,312:326-3301. Hunman exon
26 cont ai ns  1958¢ kPssigecor r espondi.ng nucl eoti des 6901- 8858. I}Z, M}g{@@% 1478
by of 3' untransl ated sequence. Attenpts to clone the exon % e
corresponding to the 3 end of the C2 domain, and the 3" UTR by 3' RACE
[Siebert et al. (1995) supr%i nverse PCR [Ochman, H et al. (1990)

(1993) PCR Metyfhs ndShobsi SR ' 01/.68109 PCT/ USO /05076 Appl. - ... .
2:318. 322, "unprséldtlg%ot %{Eﬁgg}oprl rre]ag&%g:ﬂ Dom nguez, O et al. (1994) Nucleic.

Acids -Res. 22:3247-3248] and by screening a porcine liver cDNA |ibrary
sane_ adaptor-1igated doubl e

failed. 3' RACE tt ted i
fatled o RaCE vay . siderplod usion, Ui, sare sdopcor | gatod Couble
end of the porigh Bgsfion/! Td theCNA. isdBlsh wmeanﬁJnkﬁéh%%gBkaﬁlg? b iégoqgesm&gr}

due to the absence of cDNA correspondi ng to“exon gene

wal ki ng PCRpr € gwkeof] thaMoae S biifereto i 5. Mo Q"Mipatified hundimi fosor VES(0.5 mg)

19: 3055- 3060] . . Lone t ' half of the omajn. A .

por ci ne- speci ﬁﬁgﬁg@%ﬁ%ﬁg{?ﬁﬁ%gweg Wu?ffg“z : ealerXBrind 25 M nt
6904- 6924) WaNa£Y,r0.0EM Hepes, RFSEN C5CH,I08005% Tivadn-§62 oHPHB 4 (1§ Hﬁ&ﬁ@l@'}ﬂl nas
used in a PCR reaction with nonspecific "walking" prinmers selected rorzn

ol i gonucl eot i déEomhimwag pddeditp atfinal Fonsentzation 9f 0.9%2 pRCGRA aliowed &t wasteior3 tuian

targeted by prihiREn; i ' r~gt al 1991) Bi oTechni gqyes
10: 94- 101] " usi ng 5"@? &eﬁ%ﬂﬁéﬁgﬁdﬁmﬁﬁéﬁﬁﬁgﬁﬁl éfhfﬂw#ﬁenp“ﬁs P‘Eeggéo
I48 NO 18 5' - _ W@FM Qadl,, ﬁmlzg.r \g%éh)go,_laﬂtp@{ 3.@5 aftDloddedodt 2 he
nonspecitic rnner tes t I el ded pos| tive pro ucts on :

primer ext ens%jﬁﬁﬁﬂﬁtpﬁiﬁ Oﬂ%%ﬁﬁlﬁmqg Msodiym agetzigd mM
degener at e humRCLS Q% TRedt-80, N2 pBi 500 i degghn -

5' - GTAGAGGTCCTGTGOCTCGCAGCG: 3' (ﬁ't§I %gégl-u%%%wg%l SE?W)VIH“S@% bikted iidut
NO 205' - GTAGACHTSE YRR vitika AR O eagiar frog®: 1 WONFTI063)0 MT¥aidn the isaee Isaffen et

initially bee | 0 ' roduct by conventional RT-P ut
failed to i e?éﬁgﬂﬁﬂ#lf ﬁ%?%%@“*%?‘lc’)%&( ﬂg oa%xg#actb%tnggg "&‘étcfo C&&ﬁtﬁ?@?‘ﬁ
bromi de dye bhmdimgof thiohe fragmern af¥HdwRbP SDSPACIM ARG staslnd. | THelpechic dhifity
nore sensitive @él rﬁr ext ensi on nethod. This product was %resl - purified and
directly sequhibgpeakfrelonyasirnfold srepter Lhag thapresovsred s pH; 6@ (1VA00IU/Bh, V.57, 300

7026. Additi ogg _éme,gg& HaS j VIS %%dedg j LS} f. ‘
nest ed PCRpr oduc generai ed ﬁgﬁgl{a@%ﬁ%{ or-Ilsloga e f’m%@ﬁé lgigﬁg%ﬁte@DNA v
library used Bableaed ¥, IRngE fageroYBloktidysteriched spadilyi aws b peridhef severalthonsund

reacti on used | n X priser SEQ | D . .. e

NO 215' - GTCG&%%’?M%-@&%H?@S%-% actipity ofifackerVIllaipHified afpHl
second round S®eat asiyedivmhedkiRy iDodi5 %3hh of i el GlRaRhdIE sdbstdnikt
6913-6934) and, the AP2 priner. Direct PCR sequencing exte he sequence
3' to the enddistciatipgoesturgd pHOTto@8%8Y7053) . The C2 domai n sequence was

uni que except at nt 7045 near the

These results demonstrate that both human and porcine factor VIIIa are composed of
three subunits (A1, A2, and A3-C1-C2). Dissociation of the A2 subunit is responsible for the
loss of activity of both human and porcine factor VIIIa under certain conditions, such as
physiological ionic strength, pH, and concentration. The relative stability of porcine factor
VIIIa under certain conditions is because of stronger association of the A2 subunit.
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30 7 September 2004 WO 01/68109 PCTI USGL/ 05076 3" end of the C27dpfRinher 2004
Anal ysis of repeated PCR reactions yielded either A, Gor a double read of
A G at thi-s sitveoossgeenci ng was extended into the3' UR usi nﬁciv\z’)@nmsms

addi tional prinmers, SEQ ID NO 23 5'-GGA TCC ACC. CCA CGA CCT G-

6977-6996) and SEQ I D NG 24 5 -C&C CCT GAG GCT CGA GGT TCT AGG~3 (at

__7008 7031) .. t of 3'. UT sequence were obtai ned, although
“the sequence Was un‘gllie:}r‘g'yl%% é?W@&@?NAS@W@t heia darse porsine fstar Wen
- were synthesized besigth®fudlbRidbs { f
9 SucRRleniBNRP 1R 8 and Bt BB AoCbbgin of

- sequence. These, priners included the reverse conple
codon at thei Porgine faciqr il has h@smmwwb’ [Godiactrab.d1986) Prdvo Varl pAvad] B&.

~ spl hat lized b
301 ol ectr ophasetr oo 02T e R gttt aiiactCieton ChaIPNGY adnes
primer SEQ|trempacﬂﬁelga)fomseﬁaﬁmeﬁaomﬁzmo%a%awdé&%a% 3- 6934) a“d

the 3' UTR antisense primer, SEQ ID NO 26 5" - CCTTGCA _
obtain sufficient quantities of material for cloni ng pur poses, - a second

round of PCR was r i er | D NO 27, 5
COGTGGT GAAGGCTCT GARCE di&h?%?@"ég@? %@@ﬁn\g ‘?%%’139%3 ?E@?&@“ﬁﬁ%ﬁ’fcmﬂwe
141 bp PCR pirbwntatalRNA eddR@RIampiifwation Bsenttate pRineRBadc10h tHelknih hurSRGMESC €
of three cl ongﬁ%aﬂﬁrl ved fro enonm ¢ DNA and three clones derived from

al

cDNA was obt ff&?‘ﬁ‘ce PRagiRorCing, primerfirsascan awpart Qﬁﬁmrgmglﬁ@tcumpt
at nt 7045, véegiichce KeedTiged DNA I G. Multi
e DNA sequence aII nment s of hltlj\ﬁfaﬁcgor Cl née’éﬁg‘g’#o%dmf‘ﬁwgmﬁﬂﬂn mtoa
I1i)Ali gnnentEueﬁcnpﬂ’é(&%ne)Mend@vaor A2, A3, Cl1, and C2 regions were
done using the CLUSTALW program [ Thonpson, J.D. et aI'. (1994) Nucl eic.
Acids. Res. 22:4673-4680]. Gap open and gap extension penalties were 10
and 0. 05 respectl VidieporciieeA Bdongii Wi completdiy @ qhdab@T by di p

domai ns have b ene(ﬁes rlbed revi ouslil/@[ Elﬁger et aIy d&gyg%guﬁgga?ge%yé*
human A2 seq SF‘Blea?%Fﬁ@%&ew‘bsimSEmm NOSEBandA NesiectivEiye
porcine A2 am no aci d sequence is given in SEQID NO 4, and the nouse A2
domain am no acid sequence is given in SEQ ID NGO 28, am no acids 392-759.
31 7 Sept enbeframplps: vxcﬁwlsmmmwmmém@pﬁxﬁaﬁimmpresm on of

active; reconbi na [ ctor. V/I11 (PB) I\/aterlals

Citrated henophi l :ig ‘% édé}ﬁ%'; §8‘3’f&%<ﬂ o5 Bethtiakep i lgatee skl DN,

George King Iiroiymima&exemehas&m'@hPMd &k Wiklon§h

streptonycin, “% é edium and_ Al Mg\a/%n%dl um wer e ju?lc,ﬁglsde?%ﬁpg E{ﬁag

Technol ogi es P edrizgm Technologies, Inc., Gaithersburg, Maryland Y?P-ATP (Redivue,
>5000Ci/mmol) was purchased from Amersham. pBluescript IT KS- and E. coli Epicurean
XL1-Blue cells were purchased from Stratagene (La Jolla, California). Synthetic
oligonucleotides were purchased from Life Technologies, Inc. or Cruachem, Inc. 5'-

phosphorylated primers were used when PCR products were produced for cloning purposes.

Nucleotide (nf) numbering of oligonucleotides used as primers for polymerase chain reaction

(PCR) amplification of porcine fVIII cDNA or genomic DNA uses the human fVII cDNA as
reference (Wood et al. (1984) supra).

Porcine spleen total RNA was isolated by acid guanidinium thiocyanate-phenol-
chloroform extraction [Chomczynski et al. (1987) Anal. Biochem. 162:156-159]. Porcine

CDNA was prepared from total spleen RNA using Moloney murine leukemia virus reverse
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“the fVIR i nse

pol ymerase was purchased from Promega. Vent DNA pol ymerase was pephasfed 2004
from New England Bi ol abs. Pfu DNA pol ynerase and t he phagem d pBl ueScri pt

1 KS- were purghg@sthy from Stratagene. Synthetic oligonucl egli6@500R" €
purchased from Life Technol ogies or Cruachem Inc. Restriction enzymnes
wer e purchased from New Engl and Bi ol abs or Pronega. 5'-phosphoryl ated
primers were used when PCRproducts were produced for cloning purposes.

" Nuicl eot i de ( nflfoSeHAB Rig 24t rapom dexamesvioipgias thewsartion (FrstHtand ¢IINA Synthesis -

pol ynmer ase chgj Sad%&ws ' LC] fVLEL-CDNA .or -
- genomi ¢ DNA u?é@P%&ﬁ%ﬁ%ﬁ%b%e«%@@%s C ag Eﬁﬁcgt?g'r gfrl;gga%?%gcgn%iméﬂs. m?i\@ L,
~“Natur e 3] _2: 3pU- 8368 mM KGN L5 mdM BT SinaVl Migllf, 008 wlg/ail bovihedniiBalbiRaMeg 1. avas -

~ obt ai ned. from Bi.ggen nc.. HB'/ ReNeo, contajns anpicjillin and geneticin
' resistance gé‘ﬂ’gé(agﬂﬁh%llef? FRboFR tec@ﬁ%%ﬁ%?"!%%m{cmémaﬁﬂ%?@%m&ﬂ
defined as thasinfesufdidrairedatst (ShaaY0M! (OBTBICwREP BHERS BY Mol QN Brog ©
sinmplify rruta%enems of f VIII C2 domain c , WNIch IS f

t M. fiusehb et ala eNiforss iaha Wiy &iSnus; ppluz2d-2.98). HedsionJf DINA fibe
stop codon of liCi - | extensi SOE), Lt agenesi s
rorton, R w *EOEERE B8 o s Ghealerdl Ui 10131 KRo0 Bopcitaction ki Aem Lot
i s designated HBlteNeo/Notl. Total RNA was isolated by acid

guani di ni unt hi ocygllpat e- phenol -chl orof orm extracti on [Chontzynski, P. et
al . (1987) Anal. B‘dRFreftionsgisre dane nsing a HybphOpmiGeny thehmedygier) For BER redaiitns

using_ Ml oney eib}ifie 7P BB RS @ggﬁ%ly%ﬁg BEREC & KM R, o™

hexamers according to I nstructions supp

(Fi r st - St r andoligomuciRyide ipaigicss, KD {J/ml Phiymemsd ad®. byeiaty of )Efsastfdnd cDINA. ¥&aétion
purified using.a £ agen Pl asm d xi Kit (Q agen, Inc.). PCRreactions
were done usi%&'a&ﬁﬁﬂgaﬁ%r@?afcéﬁﬂgﬂw Profucis PR eph Burifigdy plunbendepmithpa

pol yner ases. R[aﬂowrﬁ%mans, itoed Wi leftagdl, Ll i , ngand
ligated into _plasm d DNA g?f:%a T4 DNAeI I ga’sgﬁ% %aﬁ%#dﬁ%dfdllméﬁi%ﬁﬁ:}% of?

Boebri nger NafitPhahyrylated pRipescrpintl K avdigated svithazhosphorylaiek Gl dinkersnsihg THE.
colt Epicurea - . ept enber, 2004. VO, 0 8109
PCT/ US| 05072%571 e%%si %?@égﬂ%ﬁ%@%@%@m %Pg‘i‘ﬁf‘%@(]ﬁﬁ%gf“ﬁ

di deoxy sequedrphospheriylapdaBluedqipt IEKIS-Bil dgnyissaraie mwaglmmmgﬁ@l&z@mﬂ_cer
and the PRI quig%iﬁ ;?er_' tor Kkit. Cosustructi on of a hybrid fVIIl expression .
vector, 11P2 T tn%ﬁfm&r &WPW'@WBN@FW.M%%P@FWq-VWFﬂWg
correspondi nngBlﬁesEﬂﬁt IBRSeprsiids Wege dded BPIRE AR c@l}' tﬁ&@ﬁ%ﬁ%ﬁg n was

cloned into pBluescript by RT-PCR fromspleen tota using priners based

on known porcine fVII| cDNA sequence [Healey, J.F. et al. (1996) Bl ood

88: 4209- 4214] . - Thi ) | B- / ReNe .as t tes to.
construct a human EuebSREicr Bt Ok Vo Rl S Sonlif Bilinini Drp wSepatea
nut agenesi s. DNA Squéitef ampmerPRISM dhé Serplramiiket somanvaByviag Seipidhadpal 2.9nd

Not ? and |igated i.ntl({)i al | Not | - cut  HB-/ ReNeo/ Not | tolfr oduce
HP20/ ReNeo/ Nofeuencing kit (Amersham Corporation). Direct sequencing of PCR products, including *P-end

Jabelling of oligonucleotides was done using a cycle sequencing protocol (dsDNA Cycle
Sequencing System, Life Technologies).

Isolafion of porcine fVIII cDNA clones containing 5' UTR sequence, signal peptide and Al

domain codons.

The porcine fVIII cDNA 5' to the A2 domain was amplified by nested RT-PCR of
female pig spleen total RNA using a 5' rapid amplification of cDNA ends (5'-RACE) protocol
(Marathon cDNA Amplification, Clontech, Version PR55453). This included first strand
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Construction of B-domain deleted brid. human/ orcine fVII| contaifye Ptéxﬁlﬁrzom
porcine light chain (BPI 8) The human fVIH |ight chain consists of am no
aci-d resi dues AapdiedthoTyr 2332. The - correspondi ng residues ipcihi@pRhEl ne
fVIII cDNA were substituted for this region of HB- to produce a hybrid
human/ porcine WIl nolecul e designated HP18. This was done by substituting

a PCR pr oduct nrespondi n or cipne A2 ion, the AS domain, the d
W 8’&&“ g‘a ?C&ngt %0@8'3 PEB.H BArsed, PeBi 6hal. rﬂmwczm- |

- facilitate . cpRELEYA longq f n ed, i nt.o
2273 at the ]UnCtI onﬁ% Agly and A’J mnﬁ%% ctogﬁ*f f’%’b"gﬁaﬁg ’s

‘- Construction #d lgaa@mthadbleatee@dmpbbledumdmmapmdmmmawnt ai ni:ng the

- Sonal pept: a3 SRR A LT RO BrEeic EahafE Lo CoblaCa il Cht s

Met (- 19) - Ar g74 e.correspondj ng residues in the- @@ﬁ@W—P@BﬂA wer e
substi tuted f88 SFHH%“FW(QOCWa pﬁ%ﬁkﬂbmm grov) to radbse gomspedifitiPeR.

Addi t | [ 2

Flncti o of ¢ panipg ¥ABRHTR e Cbbbmdieh 5 (85 5 SRR flbe el Pherkird el
cons }3 Ir uc tS ed b§l995)§‘ﬁ@lel® Hcids Res A3r08F1688) Tmﬁﬁfﬂ;dﬁﬂgf I;CRW%\& dlidn% ‘us1ﬁ§%ﬁ J&éﬂtgg‘ '
in uescri Wi a B-donmai nl ess ri

Sep!tO enber 208%’6%/5(3@# &%ﬁ@%?&é%ﬂ%%&rﬁ%ﬁm«% ﬁ:tT&yTA@@QQTe
orci ne A2 doprgussigrdRd 1

gonslt ruction of é)grﬂgl nﬂ%ﬁ%&ﬁ%&%u%{]aﬁ& fyﬁlﬁgé%?a/ ﬁg |$}:°h onuclfeo%dre
2P1|8{ }Bﬁo §|+ ﬁﬁaq&\m TH GEN TAGHCA TGA AGAmEdG Ta‘ﬂ‘mc-g'a(:lezostméw/ag é“?sin“
vr - di e 0 _produce a construc

Avrl), which Ig%gérfy st &%ﬁﬁ?yﬁ@@%%w&ﬁmgéﬁtﬁga%ﬂ@r' I?‘S

PB- was cl oneSEQ i NRRENEABY CAC TATI AGGBCEEANGEG d¢-30 (RS n%nﬁédm)(ﬁ%eﬁsé
Avrl 1) into HP22/ Remo/ Noe%I ;ﬁ}ﬁ’q rI ]) Expr essi Onlgﬂﬂ;géami&;g TGC
nol ecul es PB'F ifiE pligQag WeGEG
transientl ¢ied t I e i.h

pr evi ousl y [ Lﬁ’éf‘n“‘fl@ g éF@*a?’C&?%‘S%(hﬁl“w%?ﬁ’?% i B SRR W8 arpcd ou

HB' / ReNeo/ NotUSingagomsnerpial kit tddkantage pBNwm&ceekle)dvIﬂax emplo;@aﬁmﬁbodithﬁdfaﬁﬁ I

activity of chrom) eni c assay as

fol l owsy Sarrpqﬁes 05&5@?@&9‘#—{ eFtIaErEc(gﬁ%s@Ib %%ﬁ@?“?\‘étﬁa]r]r? lﬁnep%f’?@éﬁ@é by

40 nM t hr onbiincluded dtnﬁmﬂdﬁoh/lat\laﬁc for (Gondet Heebwed BVBD & 0/3 %ESQL,PO
10 nM factor | Xa, 425 nM act

ﬁ rljl rafre: Ina'; " p(ﬁ% ’E‘ﬁg{!ﬁh% mpagon fop 3B 9514494 °E emrsalingefor 30567 Bt 60 @)and ek)ngdtxea .
After 5 mn, HgniRaCes TusiiSubd RABEDmM Ldhedt. 4Ris procedure yielded a prominent 1.6
kb product which was consistent with anipliﬁcatibn of a fragment extending approximately 150
bp into the 5' UTR. The PCR product was cloned into pBluescript using Clal linkers. The

inserts of four clones were sequenced in both directions.

The sequence of these clones included regions corresponding to 137 bp of the 5' UTR,
the signal peptide, the A1 domain and part of the A2 domain. A consensus was reached in at
least 3 of 4 sites. However, the clones contained an average of 4 apparent PCR-generated
mutations, presumably due to the multiple rounds of PCR required to generate a clonable
product. Therefore, we used sequence obtained from the signal peptide region to design a sense
strand phosphorylated PCR primer, SEQ ID NO:10 5'-CCT.CTC GAG CCA CCATGT CGA
GCC ACC ATG CAG CTA GAG CTC TCC ACC TG-3', designated RENEOPIGSP, for
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M EDTA and 100 nM reconbi nant desul fatohirudin and the resul t ant7 $epednMer’$804
was neasured by chronobgenic substrate assay. In the chronbgenic substrate
assay, 0.4 nM Speeigsepyne Xa was added and the rate of parappihsRakhsi de.
rel ease was neasured by nmeasuring the absorbance of the solution at 405

m. Results of independently transfected duplicate cell culture

106" Mook & T8RSk SR PR Ot o (iR B gechniseH EBGlTUBDY FrEon
- results indi.cat@or IThE sRPERENS b&g@k@ behksS8S sYICBE. %gs%ﬂ%grys' 3(3 ghégs %B%Qﬁeﬁts

consi sting of the porcine Al an subunits are active an
t hey have ‘supéequence ideatical fa thattSO ofithednseRiod siterintol tieesnarhinilianRRprevgien yeator RaNdoy

~ purified and t the .gro di u _heparin- Sepharose .
- Ohr omat ogr aphy Gt b A G Pk (o8 are) sl Saci i Kbobasmge
NaCl, 10 nM kiEPfSderBndd). MENBORR;SHaddA6da SR i Higo! L demeRH
7.40. Medium 1((%?6500 ?ﬂ) from expressi ‘ntg:ceﬁ%%&g%%%g?%b%gkﬁg%ﬁme&
hepar i n- Sépharldd XNyrpabymerpsem R&Bheegctignt UsingOpartino flemajai spidon afiNA as a
buf fer withou j ' - with 0.65 M. Nadl .. 20 HEPES,
5 M Cadl 2i .‘o.keé’%ﬁ%%‘%gﬁc’g’g?erg% #@Ssg)ﬁ‘gs \(‘}g“%’ ??%‘F%C&“ﬁﬁs'\ﬂmé‘%ia € Yle’%r?eg%?v‘%c %g of
f VM coagul ant pasiticty PER comditidng fnctadet emardiFon%t %P@béﬁoﬁxlﬁﬁﬁ‘i&idw&d%s%ﬁésne
B- damai nl ess [ [ | becco' s

(L1 (PB) Transfected cell |ines were maintained in

nodi fi ed Eagl & ée%&‘mtzﬂﬂ}‘ﬁgm%ﬁrﬂ‘*g% ARRGalingofpR 21 bty Craad stongpgionsfor Rymin at
enicillin, 5629 o Dvionf L JH) 0 e .
Pnacti vat ed at _SOQ%Hq‘WSra %ggghﬁg@g%%noﬁ%rsggﬁ%ﬁ%% @kﬁg}o&gﬂmo (+
Avrll) were sPBieseripusing €kl digkérst Theplakertsadf|two afi thesetlondsewlert Gequeackatih Goh
resi stance usj ‘ ral cprotocol that has been described previously
[Lubin et al. h?%@%&g{%I&e%ﬁgrﬁo%ﬁs§g‘§§9%64l] except that expressing
cells were maintained in growh nedium containing 600 pg/m geneticini.
Cells from Cornj ng T-75 flasks grown to confl uen were transferred to Nunc
triple flaskSuEHORAHPORHADELNLA 0es ¢omfairing anéh 54 half of ihg i
confl uence. Thgiogedi um was renoved and replaced with serumfree, AIMYV -
medi um (Li fe Technol ogies, Inc.) without geneticin. Factor VIII| expression
was nonitored by onialy,age parcine spiven RTeRCR) praintts acdriespdoding( 161 41 B-A3 @o@pinand

veoxt mum excpr o SRt s SELST1A) RO G orkl fdmrian Bilscbobo v dieg et

and 10-12 uni-éml of the C2 domain that was obtained extended into the exon 26 region, which is the terminal

exon in fVIII. The B-A3 product was made using the porcine-specific B domain primer, SEQ
ID NO:11 5’ CGC GCG GCC GCG CAT CTG GCA AAG CTG AGT T 3’, where the -
underlined region corresponds to a region in porcine fVII that aligns with nt 4519-4530 in
human fVIII. The 5' region of the oligonucleotide includes a NotI site that was originally
intended for cloning purposes. The antisense primer used in generating the B-A3 product, SEQ
ID NO:12 5'-GAA ATA AGC CCA GGC TTT GCA GTC RAA-3" was based on the reverse
complement of the human fVIII cDNA sequence at nt 5545-5571. The PCR reaction contained
50 mM KCl, 10 mM Tris-Cl, pH 9.0, 0.1% Triton X-100, 1.5 mM MgCL, 2.5 mM dNTPs,
20 uM primers, 25 units/ml 7aq DNA polymerase and 1/20 volume of RT reaction mix. PCR
conditions were denaturation at 94°C for 3 min, followed by 30 cycles of denaturation for 1
min at 94° C, annealing for 2 min at 50°C and elongation for 2 min at 72°C. The PCR
products were phosphorylated using T4 DNA kinase and Notl linkers were added. After
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per m of factor VIIl coagulant activity, respectively. Purificat3eptenferP804
PB was precipitated fromcul ture supernatant using 60 % saturated amoni um
sulfate and theoopssidel i ed by WB-3 immunoaffinity chromat ogr?ﬁ% a@d nono Q
hi gh pressure liquid 35 7 Septenmber 2004 WO 01168109 PCTI USO 88076
chromat ogr aphy as descri bed previously for the purification of

...pl asma-derived porci factor VIII [Lollar et al. (1993) Factor
ST factor | VEREDE WiiE Nt et GR, apmenovers elonadiat th Mot sip ot BREScrpoH Y. anl

cactivity of PRanst@neldas WISdpRY cq10ne- st age coagul ation assay [Lollar et

al. (1993) supra] and was simlar to plasma-derived porcine factor VIII.
- When anal yzed by SDS-pol yacryl am de gel el ectrophoresis, the PB- ’
_preparation cont aj e@lz reedbﬂnds of apparent nol ecul ar masses 160 kDa, 82
ic

" “kDa, ‘and 76 kDa. ° UehyasBaderiying fheiknoven mmisa sDN sagienes ko synthesize
. described as bemkeimadini®hss is Nd . A +A3- G- omains.
e o e e e b e
; - : : ki de
menbr ane and (rg%pg kb ialel b\{H - 1 hal sequencing, whi %ﬁl%a de'g Ar gFlf)i;é-Xx
Xx-Tyr (wher e Xxt 6pr e?e negt u%a(’fggén%g’)mm?g%‘ﬁlﬁ- ?C%‘I@nmﬂ% wengiideatica eihesec e
of singl e chausedtagdmratevihe B-AZ@gdducte ; T = IS,
1017 ot e sessadotet ety The o7 S B i
it consists o rvg, i i - - Y !
Al - A21ap- A3-Ebofado oS4 y .l ar pr ocess}aﬂg of reeconbién;ant I Wﬁgs
e T A |

been reported [Lind et "al. r. J. Biochem 232:19-27].
Characterization of Porcine factor VIII W have determ ned the cDNA

sequence of porci f 11 rresponding to 137 bp of the 5 UTR the

si gnal peptide coﬁﬁ&'&&?‘&ﬁq(@p@wfls Wt pamially\seqpanced taopike thdpdreiadsgepific C

(456 bp), andsefist 4nd Adtideny ai%im' i i 1By Vi ' equence

of the B dor‘na,l,e and i k?t C a?ﬂ&ggﬁ’\?g%%ﬂnﬁgéﬁfﬁggy%% tl;g;g;leg‘b‘gt‘g%?

(1986) supra] %ﬁgcﬂie(ﬁb\%m% afd $iEQ dD Nd:1615'-ACHOGEC CATGAA CTRECATALESCE

reported here pnatd on of the porcine fVIIlI cDNA

co Iro r espondi n gA{lgrng ﬁ]lg Btgflé(?]ds? S gﬁg%{rpgfiu ﬁ"?se ﬂﬁgqug%ﬁéﬁf’s Veratsedde prijgery torgererge

UTR  redi on, 230Aib RIERCR dmduendiogla Clometh BMEARIN & ORI Yl B Ao whIACE
sstuat i

RT- PCR pr ot occ&lﬁr. A {OI nmer bas on _human C2 seguence was succ

produci ng an “’?Peﬁé"g JHTRAR Ru{O1-0064 ingludess dhe rrgicnf cortespohSing @b theatight Thaihal f
of the C2 domstivatiod bé&bizd 0085 0 '5}931-5 ‘~half of _the domai n
and 3' UTR \(,:V%lA rog?d gik*]ﬁfi cul ?ﬁ?’oﬂg one. ?qttﬁgf%gﬁ%)ﬁ%{mgfofﬁ?em (@i n
ul ti mately i dlhspequenes ofdhe:Ql-G2 nensvdesablisRERhpY 10GRE dhepdrBias KoK ASt

al . (1991 [c£394 . ‘
( ) S Aesesh the §e£’&deo'112€e Clzgomam were identical. The PCR product cloned into the

EcoRYV site of pBluescript I KS-. Four clones were completely sequenced in both directions.
A consensus was reached in at least 3 of 4 sites.

Isolation of porcine fVIII cDNA clones containing the 3" half of the C2 domain codons.

The C2 domain of human fVII (mucleotides 6574-7053) is contained within exons 24-
26 [Gitschier J. et al. (1984) Nature 312:326-330]. Human exon 26 contains 1958 bp,
corresponding nucleotides 6901-8858. It includes 1478 bp of 3' untranslated sequence.
Attempts to clone the exon 26 cDNA corresponding to the 3' end of the C2 domain and the
3'UTR by 3' RACE [Siebert et al. (1995) supra), inverse PCR [Ochman, H. et al. (1990)
Biotechnology (N.Y). _8_&759-760], restriction site PCR [Sarkar, G. et al. (1993) PCR Meth.
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WD 01/ 68109 PCTI 11S01/ 05076 The sequence reported herein SEQ 11k)g I&%r\eﬁm
unanbi guous except atnt 7045 near the 3' end of the C2. domain, i ch
either A or G agodesssd bed hereinabove. The corresponding cpgf),@sdl}gao%c
(Asp) or AAC (Asn). The human and nouse codons are GAC and CAG (d
respectively. Wether this represents a pol ynorphi smor a reproduci bI e PCR

~artifact is un r];bln brid human/porcine B-domainless tVIII .

" 'cONAs cont ai- ﬁéﬂg%&??&%ﬁ ﬁ’ﬁ{’] P@Btﬂ)@ﬁlﬁgﬂ,@r Pe 8ipdr(dP9Y Mudletsositidt he

it orence | ﬁ“s??&%?ﬁ;"ﬁﬁf%ﬁ SR paeag iyt LONRIREY A 8 ReCRopes,

~ functional :di Bftepped 8siheg thee samet atbpter-hgnemo@mmtamd&aémnmmr heRat abdsARREE 7S

‘ofthepredlc acid sequenge of full-Iengt rcine VIIl SEQ 1D o
NO 30 with thé‘?%e%ﬁhg 8&?&?}8’%‘ W&“‘gf’f Q%ePOE%’@Bfg’BmsCEN 4] Thigel the frilire of Biisler -
et al. (1993mettodrvals nseqmaqwaus@cglapmNh%ﬁ%%m&ﬁg Hxghegg with sites for

post-transl ational nodification, proteolytic ¢leavage, and recognition by

ot her macronol ecul es. The degree of |dent| ty of t he aligned sequences S
shown in Table VII ' i ns eci es
are more diver gentAt"ﬁget&?%&gXfmcl)(r?ﬁ@égt:;i§ feg ‘ﬁ{%r F@ g&%@%ﬁb&’? ids fes.
observati on t 19130558068] deasaisad hasmn@tﬂensnvmﬁdmﬁé @monﬂﬁﬁg&?&ciﬂe%écﬁcgge d Z€
[ El der et al. 199%@[&{)% Tool e et al &3‘%1;?7&8 supr aj e results of the
present i nvenPHB¥ At-TOAGGHECAARS) ?@?ﬁlGﬁEGWPM)M@SWhesmed
necessary for oW Ol Rhid rein
porcine fVIII bﬁsggloggtﬁiﬁl@gr part o?@ﬁﬁgéﬁ‘gomﬂ n 33 §?1°“o‘81%§9?ﬂsﬁ%%‘ii"2ed
by expressi ngwalkiagp @rimene Sﬂeowd &omodhgvguméﬁdm:ivaﬂ@weﬁ Qﬁeeihbbﬁ&fry‘f TRNPER

or part of Cogfbﬁﬁct? Sltgtg ep do mai n0 i s _al ésto ml)re1 di ver gence
of sequences EOITESPON 3 Rfoer girhsion W%lgé’tkﬁ‘i k41 Q1 RipZgaknigues
peptide (resi §0:04-1887usdT )a 3%Bﬂéhdtlﬁﬁelle& beielpl t %ﬁ@: he
VI1). The thr ggfn cl eavgg e site at pg?lqtl onb%}ggq%%fﬁge erafe hﬁg‘%d;fg?

peptide is a QTQ(% et €3R685Dhieressinglguiof e 49) ndmpacxf&

i nstead of ar I The relatively r

di ver gence of %ngznﬁj g avay eidpe)% éé‘ﬁgﬁ?‘%‘?@"gb gerpign %f’%’ﬂgg{)eﬁ??'o
t | 337¢@TBp vadn exactandta clrs hibeans eme fAUB ¥ @ f

:‘/iezr: glogepti d [IS b n fmd d?é%&% I.n Pr gtq‘iel ns: St?uctttfg?%ngéﬂﬁn

nol ecul ar Pr ogégt e@ %{/é -GE Q@%ﬁﬁ‘# GEFRCGHAGC DS @ FP30-7053)k ansk SEQ ID

bi ol ogi cal funazm-MAGhmsewmmmﬁcc@Ym@d( 7- E%’ﬁegeeﬂm?e

possi bl e reasan for the rapid di vergence Argh62 1 n nas %een
proposed to biitaHx bpsdesigpgsioe yight ﬂRIP@Mb)g@ntDenaiBﬁ“EZRbmmatqmdndﬁm

during the 37 [ Q5078 i nacti ion of f
VI and fviiT YQ‘E E@'ﬂéb‘gwwﬁﬁ% ‘{?%?’98?8% Ho OWRYT ?o%%l’%i}%s]
m s k5|d t eI i scmb?:demﬁmmmamre pexskiva @n;(ﬂaﬂemt xﬁéi%l&d ')fiﬁ@&;ﬁﬂgeta&as gel-

i nke cas | es ere IS NO pr0|ne can e seen I n
oo M 1f) ) Rt Ralenied, Tl Ko s e gren ORI Gart 1986, |

t he AI‘ domai n,

Additional sequence was obtained by primer extension analysis of a nested PCR product
generated using the adaptor-ligated double-stranded ¢cDNA library used in the 5'-RACE
protocol described previously. The first round reaction used the porcine exact primer SEQ ID
NO:21 5'-CTTCGCATGGAGTTGATGGGCTGT-3' (nt 6541-6564) and the AP1 primer. The
second round reaction used SEQ ID NO:22 5'-AATCAGGACTCCTCCACCCCCG-3' (nt
6913-6934) and the AP2 primer. Direct PCR sequencing extended the sequence 3' te the end
of the C2 domain (nt 7053). The C2 domain sequence was unique except at nt 7045 near the
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one in the A2 domain, four in the B domain, one in the A3 donai 1,SepRanie004

in the U domain. The 19 A and C domain cystei nes are conserved, whereas

there is divergeooessibs B domain cysteines. Six of the sevendi fs

| i nkages in WIIl are found at honol ogous sites in factor V gﬁ‘g%%m‘;@/?

cerul opl asm n, and both C domain disulfide |inkages are found in factor V

..IMMllen, B.A, ef.al 1995) Protein Sci. 4:740-746]. Human f VIII
“contai‘ns ‘sul fa3f\ gﬁf?@%ggﬁg@a’é‘%*‘éﬁﬁ&sﬁ%ﬁé’eﬁw ragiony Yiglded gither A6Ghr aalodble

1680 [Pittman,redd ¢2. A% atahis st 992) Bi ochemi stry 31:3315-3325; -M chni ck,

D.A et al. (1994) J. Biol. Chem 269:20095-20102]. These residues are

conserved in nouse WII| and porcine fVvifl (Fig. 1), although the CLUSTALW

.. programfailed to i . use. L yr.osj, corresponding to Tyr346 in _
““human f VI, I\/busgl:‘g%gm%éggsp‘ S"rar%dl(?éﬁgec% Ing fyeo addisions] pjmeesi $8Q ID NCh2sran

“henophilia A pr-&8%TCORCCITASsCGASE ' o | RSEr Maki of
residues int r@é\d C donmai ns_of tﬁg}sﬂ;g %%dg?gg%?ﬁ%g%ggéggggfiﬁﬁg&&&

activity of p T G4 1GGTE EXhAGGR' {us 7088:701). Mppacxifmditly 19 bplok 8r UTE:
et al. (1992) i X 2-23657] . The reconbi nant porcine
factor VII1 ( I%Jfluggdr(ﬁ’ e de et%ﬂ%‘?K %‘é?)lr essfg‘&?nﬁ%%asd’&af’?riaéﬁfev&"s‘l fites-Sereralantisensre d
al so di spl ays Pyjmess then sprciyhitesizaonged aithe a8iticMirhatest 9% JUIRANGM LueRgl N
rcine IMIL This my be due to a 4ecrEsEed

conpar abl e to.pl asna-deri yved, po

spont aneous dﬂggsgcqrglgqr%wcﬁf%ﬁlgfrem@ cemplemeniof th TG stopcaon iat/their 3' termini.
Al [ A2/ A3- C1- CRCRMuak Qbfd dfkin .. diif erence inprocoagul ant
activity refl ect gﬁban evo.ilE ut i onﬁ%@n&gé@c@e%%é& g%lﬂmgsbgﬁ‘ Fige spleen
speci es adapt 8PN&hitmerevisualingdiby agai096e] eldthophdresit2ati Bthmmbroﬁﬁie%ﬂa%ﬁg{ld’sﬂlgj S
unknown. Now : or 1 N6 3 uence_ corresponding to the
transl at ed pr%gﬁ% “{]%n%oé%fl%{% ,Qhémgg‘%mrﬁ:‘hﬁ W%@ECSAC(FC@G\G@KM
B.C., et at. 69r836%934ci amte tB43:31330TR33G.; I?eé'hde Yyt Ok denti Ly
structural di %&ﬁﬂi@e et ween human ang&élg?%ixngﬁ VE ’| Iglt:'ﬁgtn%r eNS% E_
responsi bl e f T8 CCAIKGABL. Taosbtain eufficientaquantBRs 6f Saptisinfoe cloaBiR4
WO 01/ 68109 R £20:Pr ' is.-typically less r tive with

i nhi bitory anti %%igez_{s t hat ogir%f g%%%%g%ﬁ%nlg%gggxﬂ%ﬁmrb P NOi2T dsed
with fVII1 or CHRTEGEGASEGET CTAGAAC3H l6932-6952)taAe the SRR fike AR

This is the bef or . usi ng porci ne_f | concentrate in the managenent of
patients wth |%§mr9ddf°§ Wﬁ’%f’ﬁﬂ%ﬁ%%‘?&*‘éﬂ@@%&ﬂ KS-098pquencp ofifhreevtistes

i nhi bi tors arderived o€ genca@aiDISA R8 th@P @fonbL &%v@&' j domai n. or
dormai n [ Ful Chdﬁjrg-,’g‘c' A. gt al. (1985) Pr ac?mééNgt ) %)%Eﬁgéﬁ%a{@%ned mbg%ﬁ
82: 7728- 7732; UXCHARe| The sqquence veas unambigeyus Fxespt atNatt 7045 Awhete gSdmic UM was

85: 6152- 6156;31{5%@%&@19 . el 1989) Bl ood 74:1618-16261.
Addi tional ly, an epi topeNo wguarllﬁirl‘?’gv\(ﬁ"ﬁ significance has been identified that

isin either the AS or U domain [Scandella et al. (1989) supra,;
Scandel I a, D. . H et al.

Bl ood 84: 2244T- G S In¢ od de ETIAR- 3A81H
honol og scanning putagenesis [Healey et al. (1995) supra]. In this 25
resi due segment, tMHEREERSOf e sigpal petideoil, A2, A3, C1, and C2 regions were done using the

CLUSTALW program [Thompson, J.D. etal. (1994) Nucleic. Acids. Res. 22:4673-4680]. Gap
open and gap extension penalties were 10 and 0.05 respectively. The alignments of the human,
mouse, and pig B domains have been described previously [Elder et al. (1993) supral. The
human A2 sequence corresponds to amino acids 373-740 in SEQ ID NO:2. The porcine A2
amino acid sequence is given in SEQ ID NO:4, and the mouse A2 domain amino acid sequence
is given in SEQ ID NO:28, amino acids 392-759.
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proportion of identical sequence (16/25 or 64%. It is interestimTgpidd@der 2004
this region, which appears to be functionally inportant based on tphe fact
that - anti bodi eswb@uisioear € i nhibitory, apparently has been spgtg6h 188574 O
relatively nore rapid genetic drift. Alignnment of the porcine A2 domain
and AS donmeins indicate that the A2 epitope shares no detectabl e honol ogy
wth the correspondl ng._regi on | n the AS domain. The C2 inhibitor epitope

“of human VI | EAR&ELE Qe erfEgy 616k BEodive.decamdbinant B-dowainiessiarcing fston Y8E (PB

2248-2312 by del eti on mapping [ Scandella, D. et al. (1995) Blood
86: 1811- 1819] Mategigkan and porC| ne fVIIl are 83%identical in thi s 65 '

. residue segnent. ey cannin tagenesis of this n to
 characterize the C2' ”[')ﬂ{ﬁcgﬁjggﬁg@ggg@g%& %&gu"%m%éf%?as VaetRYr

€2 epitope vaKiyg Bmﬁeicmdtmc P@@ﬁbmdanmegeﬁ&ﬁin%eﬁaﬂfne m@gw
am no acids 2181 2243 (SEQ I'D NO 2) and 1H. “Human porci.ne ybr|

" factor VI prendi sndeMM-Namedipg mecwrvlazsﬁtdoirgmpbﬁ@ |'12En1$10hfg1dsh@c JzqdONa n

of human fact din ortians o C|ne
Factor Vi1, oiietise WES BuEGRIERER Pl dls 1Bl TSRO s BRL b Cio
synthesis of tBnglauaBioanbs EﬂDNDpD@mefa@@iﬂdrthéﬁbﬂab&m ms&smixsh@% Pifchased
constructing brid codin usi ng .the nucl eot i sequence_encodi ng the

porcine c2 redf®h SYpGETe; %Y@E@CI @W@Wﬁdﬁa@’ﬁmhﬁb‘ﬁh?de@mm/\éde 'Jéegbmé%don n
transfected celdsh ol [
puri ?l ed from@39 Ye%’;%?e%g{rmélgm V%%%fé%%gw&%% ﬁ(??(ﬁ%té 0gro 2
medi um Act i viSt-phosphorylated ptimens svere used mnmmwamermmmbbﬁngmms

- st | Qt.1] f i bit d.t
Cest "each hy b P oD Mmpdink e oBkcmRenided el B Brine durRobimieens Bk ForURR or
Vi1 anti body (hGR) aestificRicR\bf poreing rOITOMNA Gr Behotiic DRACKes AP Rirtst FHTBN Ak

domai n, based on the ability of reconbinant human C2 donain to neutrallze

t he i nhi bi t i oReterepcedWood gieal {(1%34) Nprarzaai2: 33337, ARVBI expression wectonadesignated HB"

neutralized r o] e s than
10% by recong{%ggl% hh}arrg%b%% %/OITB.I rlla%?%eg’ a d?ﬁjon C?Eén%g?ﬁ%*l fACH

wer e tested agesistate genssiande huoman dVEHaDNanthabadys, theviehtide B idoising béﬁne&%s the

domai n, and |ik i nhi hi tor antj bodi es, |nh|b|ted t he bji ndi of

factor V11 t&% %f)‘ﬂgg%?]ﬁ?‘ﬁ‘gﬁ GGt PR W%Yéﬁ"f’éﬁqﬂl sttty pptagenspia of

anti body i nhi lgit @mdii EBN3, Q@ﬂémﬁtatttﬁ@3(:3ﬁdwpﬂabcfvm%s@ft ﬁ('lie‘l\% E%tﬁaie%as

det erni nant of the human G2 i nhi bitor epi tope was shown to be’the region of
resi dues 218 1nﬁ0212@r>§ fgEbases 3’ Mot stepeeodan o6 HET/BeNad by splixing-bySyvernp Extemices

Four of the 1S AlEis GRa Tehe, & ACRleOCaR st MRAGohp By i "

four of the f|ve pat|
sequence cor r espsancliindesignathd FBRedNeoiNorACi d r esi dues nunbers 2181- 2199 and
2207-2243, it was apparent that both regions contribute to anti body

bi ndi ng. The porcine am no acid sequence correspondi ng to human resi dues

2181-2243 is nunberggh ’N9B<ms isolated by acid guanidintum thiocyanate-phenol-chloroform extraction
[Chomczynski, P. et al. (1987) Anal. Biochem. 162:156-159]. ¢DNA was synthesized from
mRNA using Moloney murine leukemia virus reverse transcriptase (RT) and random hexamers
according to instructions supplied by the manufacturer (First-Strand cDNA Synthesis Kit,

-Pharmacia Biotech). Plasmid DNA was purified using a Qiagen Plasmid Maxi Kit (Qiagen,
Inc.). PCR reactions were done using a Hybaid OmniGene thermocycler using Tagq, Vent, or
Pfu DNA polymerases. PCR products were gel purified, precipitated with ethanol, and ligated
into plasmid DNA using T4 DNA ligase (Rapid DNA ligation kit, Boehringer Mannheim).
Insert-containing plasmids were used to transform E. coli Epicurean XI.1-Blue cells. All novel

(ll-n
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2044 in SEQ ID NO 30. The sequence of porcine DNA encodi ng por CifiRpaimpie 2004
acids nunbered 1982-2044 is nucl eoti des nunbered 5944-6132 in SEQ I D

NO 29. Referringotgesibs g. 1H, it can be seen that in the regip@ﬂy%%%ﬁ%%'s’
there are 16 amno acid differences between the human and porcine
sequences. The differences are found at residues 2181, 2182, 2188,

1 2195-2197, Zﬁgﬁmﬁ\% 2216, 2222, 2224-2227, 2234, 2238 and 2243. Anmino
“acid replacef “oeTISRoGtoReTyrd bR &SR WeretnonBunedby didesty cequeheng asing af
out ..to make aApwEEd Bi AR . react v uman anti - C2

i nhi bitor anti bpci?gi es.o%ﬁl ani néf“?%%%‘%ﬁ‘#gmnﬁ{@g%ﬁwi B?&iﬁ%’& SINBHOHE-ent
nmet hod for generating alanine substitutions for naturally-occurring
residues, as pievlousl fd crj . _Amino acids other than alanine can be
substituted as“wert, £ ipored domain,

: ve
i ndi vidual 40 7 Septpidigs VEHQMD L) 0 am.no i ds,
especially those which are. non%a%s%aﬂ%(;?%gn§%€’%§?\%€8?%%%M§ﬁ‘%the 2
huran/ mouse  GPIRHRIveRs claned inse pBlupsesptybyt RT-POR! frorh upleer o8 RNADGHS pRined Hided
can yield a rrggikfnj)‘?ﬁp&%ﬁeqqyﬂlc Wthr uc]ed reacti vi Fg%)t o inhibitory
antibodies. Figs. 1A° aken PHEFRCR LEG3 TR Tat o3l gie) Slagd 88:4209-4214].
conpari son of ThiseohstroetandHB /RENSD ware a&df ] ' quenc

Fig. | A conpares si %glal ) Fizeﬁ?ti de re%i ons (%3%7@?113& {S(;JEWK&W %ﬁ?gﬁcwg, EQ
ID NG 30, ami RDOR@FeRuCh inpPlusSerpthy SOFmtngeNds. Jhe GIFCR dragment ifsthi-pldnia Hed ©
that the am nepgrkdSyil j | A . aher gd the fi Al ani ne of the
mature protein as nu%n%géﬁl,anv(\i/i M}%ﬁ?%gatgdéﬁ% "%f’”?v[ﬁg'cg'i Bfﬁéf‘gl‘é@m’%@ BEodlnemed
negat i ve nunbBP20/RelNpe/Matlnan f VI sequence in SEQ ID NO 2 al so begins

with the first Alanine of the mature protein as am no-acid nunber 1. In
the am no acid sequences of nouse fVIII (SEQ ID NO 28) and porcine fVIII
(SEQ | D NO 30¥onstreridn 6fSB-domhiQeRfdhybak fi 9%?{@ L RAT RIS Sequence i

am no acid nughef ¢888).Fi g. | A-1H shows an a BNt Of
sequences of human, nouse and pig MVBI, such that the regions of greatest

amno acid identit i . The amino acid nuypmbers in Fig. | A-1H

apply to human f V'ilﬂlleﬁ{ onl y&fgi g °?‘%“g°.°9%5§5g%%naﬁ? Jesiduey As 6t R pR332 -oFhet he

Al domain of ¢AmFapORiIBEQediduehiERthe poiche WmeDNA-%r%)subsﬁ&%dafbﬁﬁis(%§ﬂr§%30’
Fi g.

am no acids 20-391). .and rin SEQ_ID NO 28, ami no acids 20-

1C provi des a%o%‘bcea ihéfg’é“é%'em@e*(% TYIHe mpoleeuls r degignated HRYSdlihiss whs alond thiyan
(SEQ I D NO 2, subsdinitenges PER Brbdn ey . ani.n i ds 392-759)
and nmouse (SEQ IDNCg)aaZ:g?d}R am no&;kgi}rg?gg‘g% %g?xjcag:\%& ?2?%%;%?/862@% o
aci d sequencedongn, gnd pegaphthe d72 tomaim formthe aorrdbpobdingEeibDiNGP20. THimg@eI ds
741-1648), pi D - 10 aci ds 760-1449) and nouse (SEQ ID
NO: 28, a?ri ng %#%%O?Woﬁ%%f% feintorad e o524 73t ﬁ’éﬂ‘@cg‘émféh%ég of
Factor VI |4ngi#3 dduaning cfdHIP20dyyi SOE pe@bdndgs of human, pig and nouse (SEQ

I D NO 2, am no acids 1649-1689; SEQ ID NO 30, am no acids 1450-1490; and
SEQ I D NO 28, amino acids 1641-1678, respectively). Fig. |IF provides the

sequence Construction of B-domain deleted hybrid human/porcine fVII containing the porcine signal

eptide, A1 domain and A2 domain 2)-

The human fVIII signal peptide, A1 domain and A2 domains consist of amino acid
residues Met(-19)-Arg740. The corresponding residues in the porcine fVIII cDNA were
substituted for this region of HB" to produce a molecule designated HP22. Additionally, a
Synonymous Avrll site was introduced into nt 2273 at the Jjunction of the A2 and A3 domains

. of HP22 by SOE mutagenesis. HP22 was constructed by fusion of a porcine signal peptide-A1-
partial A2 fragment in pBlueScript [Healy et al. (1996) supra] with a B-domainless hybrid
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conparison for human, pig and nouse Factor VIII| A3 domai ns (SEQ7d4d,Niikr 2004
am no acids 1690-2019; SEQ I D NO 30, am no acids 1491-1820; and SEQ I D

NG 28, am no acywépiA6i69- 2006, respectively. Fig. 1G provi dei hnjmm no
acid sequences of the Factor VIII C domains of human, pig & §‘é76(SEQ
I D NO 2, am no acids 2020-2172; SEQ I D NO 30, amno acids 1821-1973; and
SEQ I D NO 28, .am no acgids 2007-2159, respectively). Fig. 1H 41 7 Septenber

5004 WO 01/ 681 FURsAY I somBinine e prssing dg domam, dasigaattdHPL MEubTRetdor oy

~Protein C are ~got <

of the Factor Sgb}d% C2 donmai ns of human, pig and nouse (SEQ I DNO 2; am no

acids 2173-2332; SEQ ID NO: 30, ami no acids 1974-2133; and SEQ ID NO 28,

am no acids 2160-2319, respectively). The di anonds represent tyrosine

sul fation si t €8, pr opos d binding sites for Factor 1Xa, phospholipid and
it e R ecomainess dY LR ) nvol ved i n binding anti-A2

-and . anti-C2 inhibig te i ess iG] . Asteri.sks. _highlight
amno acid sequencessﬁv%/il\%g ﬁ%rﬁghﬁr@?\%%a ég}éﬂgg‘g%’g%m%iﬁ@@%&s%&%
factor VI cENRAvaldogdrigesed RP220S (+ ded)ae prodiidetondtiugt mm&eﬁ,cz

prt

por ci ne factor )) The hu unmbering systemis used as the re ’evg%i%hce
[Wod et al. € f&é‘% g@ﬁ?ﬁfqm%%weéwe@mné’%ws globehintd ByNeo by
t hronbi n cl eavigatingad Xs/Rér] Beshdd: 9P PB: n r of ease

g R anP S (Pl MR, B

cl eavage site at 1648 as residues 1-372,
respectively [Eaton, D.L. et al. (1986) Biochem stry 25:8343-8347]. The

AS, O, and Cg;deuBbiss ALEniit AS1ek gsi dues 1690-2019, 2020-2172, and
cl .

2173-2332, respectively |veba 4) supra]. C eavage sites for

t hronbin (factor ohactar . factor Xa and APC [Fay et al. (1991)
supra; Eaton, D. g? bﬁ?ﬁ-&%ﬁ%{%ﬁﬁf ch SHP%Z/BSNSQIMIZ?{*’A@@ Iveeze frafyicntlyet
al . (1992) Bl aedsBd3RRTAES Bk 2 Spbeiihs dB¥r écg‘@ Z n r
the reactive %i nine. An acidic pepti desi S gpe g‘g&F%@ﬂeﬁﬂ??ﬁaﬂﬁ?ﬁé&
chain by t hr oftfinChm.t $63:863966441. HBYReNeniNe28d n@Ddip0Gedkowaditngsfsitdes 4 oF
factor |Xa [EgyoP-J. et al. (1994) J. Bidl. Chem 269:20522-20527,

Lenting, P.J. et at. (1994) J. Biol. Chem 269:7150-7155), phospholi pi d
(Foster, P.A et al. (1990) Blood 75:1999-2004) and protein C (Wl ker,

F.J. et al. (1990)xﬁ.{‘ﬁhol . 'Chequ 265 1484-1489] are doubly underlined.
Regi ons i nvol ved i h %1 ndidig Ehth %g?%%lﬁnﬁfgi WgTe meapged by 8 ghromogéiahsyy st
al . 1995) s ;S EVIID i - C2 i nhibitor .
ant i bgdi es) ar gn{o?g i ??’;’2”3‘ Th ei’!ﬁ(tcgS Sl té%}l‘f’%%‘}‘@%tp‘lée’%é‘ﬁ%}?# F’éjd@ o thrgmbin,
descri bed (hu%owa%ﬂﬂmm-@zémmicA@hm% Hyvem-?(i,rjﬂi E.4uﬂ@il\i;]rﬂr%§a§ceikn
Fig. 1H Tyrogt ' Si,beskPitt et . .(1992) supra; ~ Mchnic
e (o UL BP0 Mol Bl il G
ye WHeY veditled] i ¢ i
Hanster Kidney Cells. _ o » B0 fealtbl iShdiBed Hi?D08
‘A‘and 100 nM recombinant desulfatohirudin and the resultant factor Xa was measured

by chromogenic substrate assay. In the chromogenic substrate assay, 0.4 mM Spectrozyme

Xa was added and the rate of para-nitroanilide release was measured by measuring the
absorbance of the solution at 405 nm.

Results of independently transfected duplicate cell culture supernatants (absorbance at
| 405 nm per minute)

HB" 13.9

PB™: 139

HP22: 100
mock: <0.2

34



POL1212 is a partially B-donainless porcine factor VIII, having ék%tember2004
B-domai n del eted except that 12 am no acids of the NH2 term nus of

B-domai n and 12wemissioaci ds of the -COOH term nus are retai Egm Tpe cDNAs
encodi ng for the sequences for the porcine WLE domains Al, 5?)10/3\%7601
and C2 were obtained as described in Exanple 5. The DNA nucl eoti de
sequence and deriv am no acid sequence of porcine factor VIl are
presented as SEQ I  gulisn indisplo hy. pevcing (B-domesiylesst fVIE and al Beloamiidst itge

fragments were e&g}my t pl asm d | uescri |1 KS (pBS).
POL1212 refers to t%e CDNA &gﬂgogldﬁg A%ogruggl?ﬁ &% vy ﬂlgg%@@P@W haye s@perior
domai n but  coRtEHoAymBNR-depiress€VENCodi ng a 24 amino acid |inker between

the A2 and ap domains. POL1212 was constructed in a manmmal i an expression
vector, ReNeo, which was obt ai ned from Bi ogen. ReNeo can replicate in"

~bacteria, replicatepBsyanp M@Oﬂﬁlﬂ ﬁ&h Z‘?‘{%{) %r ansi ent pﬁglp%gﬁgl on IOI

factor VIII1, qr be stably intégrated into a v

consi ot of 1y bee ﬁ’@@mmf*‘m*ﬁmzﬁzﬁgﬂm LB AR AR "
gene whose exgr gﬂﬁiﬁg un Ca@;rﬂsW%m@r@ 9\522(% §odiumazide; pil A 49 MediuSV40

|1 00200
3 site for I nsertion of LT o st oM NS, rEh b

3) asite for
of which is umt &&“"386 %@%ﬁ‘ewﬂ@rmc:uﬁmmmmspdmﬂmm PBrSyak ¥R&d ith. 68 M

| ate pronot er Nagho ANERRBES Y t|t Ie der sequence. Any
vect or havi ng Sal m | ar func#o%gﬁ\x(ggggbggh?af Js@oaqdﬁ"aéls@t,@ 33 fe.

ReNeo vect or. M@mﬁlmmmwmwwﬁ steps. First, the cDNAs
encodi ng for porcine WM heavy chain (A'-A2) and the cDNAs encodi ng for
porcine fVIII light chain (ap-A3-C - C2) were separately assenbled in pBS.

From t hese coBS@bkuRb@ssid¢6F PR AR Jﬁfm cine B-donminless WIIl was
assenbled in pBS(PB—/szg This Tormo fVIB |l acks the entire B
donai n, defl ned asl e&mereempmadledlgxbﬂlbé@msdn&ﬁﬁe?!@a es]ﬁécﬁmh'l?lz

human f Vf ém‘ﬁi t he DNA encoding T
porci ne A2 was subst |tute i%‘%? é@&?@mﬁ%&é&w@@mmﬁn Fetalbovme

PCT/ US01/ 0507®mmevahh¢xamacﬁ\&teddmﬂmmfot Bd Kr BiBR s dﬁﬁ 1@3 ; eﬁ%%&?’”&’

expressi on ve | B3- / ReNeo The DNA enco
t he porcine h@t'aylg Wﬁuﬁﬁg" P*?Dgandmecmdrfmgmeﬁmgi@hstﬁﬁoam&n

substitut ed fgsne na n t he

por ci ne heavy@?hﬁgp%/ pBS and PB-]?pI:%&SE va Ufsqbl"%ﬁﬁeéd; @5% T 269:867ent

of the human S681hieneapt thas eapressing Qeﬂewﬁreﬁnﬁmammﬁlgraﬁﬂr&d%n&%n%ﬂﬁ% @d*)é%@u

aci ds was i nsgh t@%@@% k péz_é‘gga%l A3 donmi ns produ0| ng a constr

cal |l ed PSQ Re%Neo feal ey e iin ks grawptp confhugnge . waRetrinsfeersd to Nunc triple

GLu218I - Va122ﬂwkmmhedumamm1ﬁg6&b3 g i@iHin 8 rom kWl el YDA %ﬁ@g L
te

the C2 domain _of hunan factor Vi II h| S con uct was uséd
to make a fr §W8Yﬁd and replaced with serum-free, AIM-V medium (Life Technologies, Inc.) w1thout

geneticin. Factor VIII expression was monitored by one-stage factor VII coagulant activity

(vide supra) and 100-150 ml of medium was collected once daily for four to five days.

Maximum expression levels in medium for HB" and PR were 102 units per ml and 10-12 units
‘per ml of factor VIII coagulant activity, respectively.

Purification of PB"

PB" was precipitated from culture supernatant using 60% saturated ammonium sulfate
and then purified by W3-3 immunoaffinity chromatography and mono Q high pressure liquid
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of the porcine B domain encoding for the 12 Ctermnal and 12 %_’E@rﬁ!ﬁa‘r%%
amno acids. This fragnent was inserted between the A2 and A3 domains -
resulting int i construct, POL1212/ ReNeo. The POL1212 24 anino aci
li nker consi st}s{s%;)b&@é‘ first 12 and last 12 residues of the POUPROUR¢ w1 i |

B domain. The POL1212 linker has the follow ng sequence:
SFAQNSRPPSASAPKPPVLRRHQR. (SEQ I D NG 32) The nucl eoti de sequence

‘correspondi ng chiomatuerab & ddeelR pRbASY 6 U lcTadsH AR U ivdekr FRGATT
GAA OOT AGG AG e T R AW e 38 L bty gEQV ‘J'ld%"ﬁgg%é@r v
| EP RS F AVEINLalR e ap ($OR) Aacto¥Hlifctor ANGa CUPthodGEGT Dol P22 ACR 1 EHG THET

7 Septenper 2005 Lok ol I A Gty heaS piagy conemrnaseey Tgllar ettt
synt hesi zed by199) supraignt yee vietilanp xsmaRRHA {oRSE facldvagenesi s, as

follows: PCR reactions used to make SCE products were as follows: REACTI ON
#1 Qutside rinmer: Rev 4, which is a porcine A2 priner, nucleotides

1742-1761. (SEQ | QbR a8)zelh %?g_:&ﬁ% S0 1D' IG@‘%%Q GICA- 3.
(SEQ ID NO 34) Inside prl%regr:ﬁy 12, @p’éﬁmfiezgg por ci negrgg\?@}ggﬂ-p?’ieﬂaﬁ@n
covering the ftontgined threp bagdsafiapparent intbiecolbr Hhskes1 D50, 8D &Dhasid 163XT)a. STRIENO
aci ds of porcine Jhe. s ence is: . . . . .
5 - W%MKMMWWW'W A_SE@} D
NO: 35) Tenpl ahg apRSSARENRIBmEIS Gvhere DR re@mabt%vafﬁbﬁgep@fd @881k 851, 11t the
A2 do%nai nto 2322PPi n OL1212 (5%% bd;?}REAS\CTI ON #2 tﬁl%«?prl rrer:J( %%bé@ul S a
porci ne rever 36222347 ndhe 16 iachsnd westrasBaedBRupolyvistigenel DoNd: m&lnbﬁpcgand
sequence is: &, —ﬁg%_@%]ﬁ%] - 3. e_l?%%_ .29 nsi de
pri ner: 0_12+,§Ub$ por Ci ne pri mer co&e%i inﬁgcﬁﬁ%ldéd;@lg ( yfé’??ﬁ%{#??’&%ﬁ@%ﬁ&fs
OL1212 and t hendermiied) hith 6 theiNH2-temiisl wbudnbe ofsibly 2hii FadePVIIOEToole et al.
nucl eoti de 23?1%-83)3s?¢}77ra?.f ’I'I?u%?PB‘ is partially processed by cleavage between the A2 and A3 domains,
such that it consists of two forms, a single chain A1-A2-ap-A3-CJ-C2 protein and a A1 -A2/ap-
A3-ClI-C2 beterodimer. Similar processing of recombinant HB has been reported [Lind et al.
(1995) Eur. J. Biochem. 232:19-27].

Characterization of Porcine factor VIII

We have determined the cDNA sequence of porcine fVIII corresponding to 137 bp of
- the 5" UTR, the signal peptide coding region (57 bp), and the A1 (1119 bp), A3 (990 bp), C1
(456 bp), and C2 (483 bp) domains. Along with previously published sequence of the B domain
and light chain activation peptide regions [Toole et al. (1986) supra] and the A2 domain [Lubin
et al. (1994) supra], the sequence reported here completes the determination of the porcine
fVIII cDNA corresponding to the translated product. A fragment that included the 5' UTR
region, signal peptide, and A1 domain cDNA was cloned using a 5'-RACE RT-PCR protocol.
A primer based on buman C2 sequence was successful in producing an RT-PCR product that
led to cloning of the A3, C1, and 5' half of the C2 domain. The cDNA corresponding to the
3' half of the C2 domain and 3' UTR cDNA proved difficult to clone. The remainder of the
C2 domain ultimately was cloned by a targeted gene walking PCR procedure [Parker et al.
(1991) supral.
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““was used to t

| D NO 29. The sequence is: eptember 2004
5' CCTAGT GCGAGCGC?‘ CCAAAGCCTCCGGTCCI GCGACGGCATCAGAGGGACATA  AGCCT 'chsd) ,&éq'b §

| D NO. 36) wenpésabee: PSQ ReNeo Product: porcine from nuchepibflfs@a02 i n
(O?EZQlZ to hucl) eot inge 3021 i(r?lthe A3 domain, 719 by 45 7 Septenber %%g4 VO
01/ 68109 PCT/ USOL/ 05076 SOE REACTION Priners: Rev 4, P2949 Tenpl at es: -
Fragment fromrxn #1 (bp) and low nelt fragment from rxn #2 (bp) Product:
- -porcine DNA from ndB¢ Ee&lﬁllfé.r@ltgdhzr?mﬁEgﬁzmgﬂﬁg umgmngd_lqﬁse)émrcgg g%??ﬁd,g fear

t he A3 domain .udi , . | |

“product ‘was g{e ﬁgnQ8+CP€%|(e&(:1%g%ztg ed.” T _hllif?%?ﬁ ﬁk%?%\z\égdﬁ%lé?dt_é@emahoae.. The i
PSQ ReNeg by cutespolingiendiofs GAOASY) drAOSC (A ATt niZshl ARG S MRBOLL AN

) r insert were ligated using T4 |igase and
oD i e V%ﬁm@%@ﬁ‘éa respsctivery.| Wibether this repsesem apotymoiphibmwa a rapraiugibRP R OM

several . col onj qu h | inker. and, other
" PCR- gener at edhlg%cﬁgﬁcﬁgﬂ\;\%vzﬁ v??%? Pg%a%ywl%mé@%%aq%@?ss éMII_:Ef RN A
BABY HAVSTER RBHENWS pBrie ChRion6 Sibshthtichs Aofdkdsomihd tolboMand\8a cohl mé‘odfogsgm
the ATCC, accgssion i g"‘% tification CRL-1632 and was stored frozen at -20 C
until further tUse “oRH CFRE &Viih, 0 defeciable; differense iprodoagwant Activity. Fhis

conpl et e medi ndicawe tHiab g@res nBMEMnEd a1 cﬁﬁex%%‘ h {v&bc% Lo
st ;rgpt onycin plus 10 %fetal bovine serum %@?‘é@ %gé was g?rgaﬂ’égWr om
The. modi um vas. aspLEALAd AR tRe. coLLo vere resuspended n.tvom compl ot e
The medi um was aspj @,‘E&g e wer e . resuspe .
mediumin a T-75 ]PFEEB.S co%&g(fftr#en%r . acid, Spuen %W.Wmﬂ’%@ﬂ}m Q
been expr esselD NO:BOtwithhtb yubliasied Bimisi pvesd ét'ﬂﬂ’%Q%(&uﬂyj T@ﬁ? ‘Bnugﬂg'gﬁﬁér dethY.ar y
(CHO cells. 'E BHK lines were used, the CRL-16327°1ine from C and
anot her BHK § HBrd; sratencro i ?@_.O“thgi ¥igi &Aaléﬁg allon§4\mlrhégz(t)e; fof ﬁ&tﬂ;ﬁiet?ons\le .
Col unbi a, [ FuRbdifiedtiod protebRe)cleaBlRCHRT&bhiiof B D © g5 of
subcul tured w thout selecti’on } n tg%e I nvemnt ors, Y°§‘_§B‘“&?¥8“%‘§%‘ﬁ@‘n a8 632
(Emory) . The idetity ef thelahg@dwa@em;@amﬁﬁgramvm ﬁ*“}"“’ﬁ?ﬂ";nﬁ*‘ Figirehq; domains
expressi on of .age clone. romé e ry cell i an om CHO- K1
celol S was sorr%ftvﬁ“gs'f3 asé%l e?retlﬁ%ﬁ%f‘?a . %g OF & flamaing. y dhis ds epsisteniowislyéhei ¢
assay activi topserdtioh theyiheBtethaid 8o WEoW hEBARD dBEHL /s R Bhifer et al. (1993)
supra; Toole et al. (1986) supra]. The results of the present invention confirm that the B
* domain of porcine fVIII is not necessary for activity. Based on the sequence data presented
herein, porcine fVIII having all or part of the B-domain deleted can be synthesized by
expressing the porcine fVIII coding DNA having deleted therefrom all or part of codons of the
porcine B domain. There is also more divergence of sequences corresponding to the Al
domain APC/factor IXa cleavage peptide (residues 337-372) and the light chainactivation
peptide (Table VII). The thrombin cleavage site at position 336 to generate the 337-372 peptide
is apparently lost in the mouse since this residue is glutamine instead of arginine [Elder et al.
(1993) supra]. The relatively rapid divergence of thrombin cleavage peptides (or in mouse
fVIIL a possibly vestigial 337-372 activation peptide) has been previously noted for the

fibrinopeptides [Creighton, T. E. (1993) In Proteins; Structures and Molecular Properties,

W.H. Freeman, New York, pp. 105-138]. Lack of biological function of these peptides once
cleaved has been cited as a possible reason for the rapid divergence. Arg562 in human fVIII
has been proposed to be the more important cleavage site for activated protein C during the
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“'MD] in each well)

The cells grown in the T-75 flask formed a confluent nonol ayer. 80 Her 2004
culture of E. coil XL1-Blue cells in LB/anpicillin (50 ng/m ) carrying the
POL1212/ ReNeo pyasiftsdoonas prepared. TRANSFECTI ON OF CRL-1632 BHI C CELLS

W TH POL1212/ ReNeo DNA from the overni ght culture of the POLYSYSPkErE6
XL1-Blue cells was prepared using a Q agen, Valencia, CA Spin Mniprep
~kit. One flask of. CRL-1632 cells was split into a stock flask with 0.2 ni
" and a flask fTCHYAR8 PO apd SVIHRA [KoyaP i ethl. G99D) JaBicl.ofrein. 2_6632{)16912614rﬂ]ﬁ'1§§k

was fed 1 o5 e dicher s HERIE SoRYEUE L5 A0 FYCl one FBS + 50 U

penicillin, 50 g/m streptonyci were split into 6 well
pl ates aimng for 50- 90% confluence for transfection (0.3 m of cells from

the T-75 flask in m._. 1. 5000 Versene [Life Technol ogies, Gaithersburg,
ﬁ%‘F’%P@} Nﬁ@gﬁd ElVegoy fation sites YKSKIcwhate X iFBS profift) thmibe seen in

enicillin, S5@&ig/1A 18t TR J | i sol utians wer.e prepared in'
gt el'ri': e I'1-2 n lgt;_el?tu'%ubes;’le)é%lllgc%%&?iégﬁ%gg?oéﬁfa%ﬂgiﬂnﬁ OBiips |
medi um wi 't houPneisitheA2 daning by thel Ridorin, onk inthé &8 b Akiche inkeCPPabAgL S

Gai t hersburg, B 111. Li pofectin plus 190 1 nedi um (nock
transfection) T\é\y/g)sw g‘;q egkﬂd%@ dpmaig ¢y gtﬁ’ﬁcst H& COBRIA A rivhersap dess isi diveagdnonetiBdomminct

for 15 ni nut eeysadines OSiRof GBREVERdEd 038 id A - he gells. wer
washed twice wth.2 m_ of DVEM F12. e%ﬁ%?%%ﬁ%tkggo@ﬁ%% Séfastj’é&ad?ro
the cells. Th TRjoplasrain; aud kognf domainalisubfifel didkgeopatamad infathe VRt aulleAnd
swirled gentlg At A Lned i n e incubator overnight.
Renoved t he Dgl\!gtl’;?;ﬁzgy 2%51) Pr%&g%?& %g 3@% ﬁ}‘m%ﬂ“'m GPRRI P pfed Wrastnet @ ositions
cell's. |ncuba 19 918.612851650, and4iB8h (Riftdan, BEDCEiaL ggagsj 1290%.
Li fe Technol O%ﬁcﬁl%i C@% h.?r sagé .. MD. The cell cul t(%g!@%%& |\71‘§§"&E 3%:5'}?0,
1:50 and 1: 100 “HjicksH-A-field %r’oBTé 10 26310095-30102] 1 Thesef residubis ura cohdelved
serum cont ai i Aersd BAHnT o EREYVIIE | al days, cells
that did not take up th.emplgC]_1212/ ggﬁb@’/p é’g‘g‘f%‘g\%tr"eﬁ%ﬁ?wgaﬂﬁ%&%@gn
presence of g@ﬁ@%queqmosmn@on@smmding@nemmmmwwed toreplicate in

geneticin, formng visible nonolayer colonies on the dishes. 47 7 Septenber
2004 WD 01/ 68109 PCT/ US01/ 05076 EXPRESSI ON.: AND ASSAY OF POL1212 from BHK

CRL- 1632 CELLS SmMbusphatpi lasyth tatkoral mé by WE%& RhAREChA AR A feen
col oni es. The ﬁ{:o%onl es were aspirated separatéely using conp e i *and
transferred t9urelCoRYas Witkithedevel of eompesvation of residhiasiin e A andsG domzigs of Baed

col oni es. R nge&itsOMREpLBSRRIES: . ar at el nt q..24 | _plates

and grown i nr%onpl et epneéjafggm W@%@&W%f&%&ﬁ@éﬁﬁi{ﬁﬁWu
EXPRESS| ON  BYP- et RANEISRICT EBlolorbern6 267 ZHA5D- 236570 TRs rétbmbBiakek pbecitd BBoF ¥ (8 .
culture super&g}aﬁmﬁﬂ&ﬁ re%PfrgSS)ég dan&VI pgut}ﬁgcg) asn Il\l/tlzrgiller(liefstl:r?b%d also displays greater specific

coagulant activity than human fVIII, being comparable to plasma-derived porcine fVIII. This

may be due to a decreased spontancous dissociation rate of the A2 subunit from the active
 A1/A2/A3-C1-C2 fVIIIa heterotrimer. Whether this difference in procoagulant activity reflects
an evolutionary change in function as an example of species adaptaﬁon [Perutz, M.F. (1996)

~ Adv. Protein Chem. 36:213-244] is unknown. Now that the porciné fVIII cDNA sequence
corresponding to the translated product is complete, homolog scanning mutagenesis
[Cunningham, B.C., et al. (1989) Science 243:1330-1336] may provide a way to identify

structural differences between human and porcine fVIII that are responsible for the superior
activity of the latter.
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“por ci i i i dyl serdepen{REIRH4
orcine factor |Xa and 0,05 nM phosphti dyl chol i ne/ phosphati e o
\F/)esi cles in 0.15M Nad, 20 m HEPES, 5nM CaCl2, f 0. '(c)ld% T}Nleen 82, ugg'dl 4. As
trol, cellwew medi um from nock-transfecte ~cells wa 1.
'?’hrcgnrrbi n and fact orkg)%%ﬁ/ere added sinultaneously to final cof&ftP4YBns of
40 and 425 nM respectively. thrombin activates factor VIII, which then,
along with PCPS, serves as a cofactor for factor |Xa during the activation

o Xo. Aft er Poraimen fVIIDds aggicaligt le@n redbtived 6 inkio ¥yl 94; actor, :
3}‘ I Tgﬂi’g{i’s wa sto&aed theaﬁ%di ?i on of EDTA to a ?lWa%&f(’:oon%sg%asﬁ%dnof
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‘reaction nix eaSents wiinishibitorthntibodiestHay idiogier 64995)}9@19]-ng EW&F%%Q&%WM
pl of Spectroz Xa b Amer g E igzné)stl,ca, G eenwi ch, " CT), iIchis a’

. chronmogeni c suggﬁsrtaesg Wgﬁoqaé R HeX: doppadn oF 4 domain{Bwlphera€idret af. (1985) Proc, f
Spect rozyne XaNawadcdl. @cﬂWSA@_W@@WBﬁ%@&SieﬂJ Ijl%§apg]5$§ff)%ﬁ% %Ihazz] ’fflﬁggg‘?%&ﬁﬁf

Spectrozyne Xa %i§fact or Xa was nonitored cdntinuo a

Virax  Ki net i c $P04#%0Rsa Sermdelia |&@falifl9ﬂ?@lﬁaszféle%egg%?}g %ﬁ%d m\%}itopltlp

results are e . e of . . 40, )

01/ 68109 PCTI Uﬁﬂ&%so ?@?@%ﬁ‘%é‘éﬁ flargo_r i’\/‘?e 1 ide %’Eﬁ%mﬁbéﬁ? githes Sy Ahpr Qbﬁo%:m@iwg@edt

col oni es: Col ohy1985)traprhd Shirati, 1 ol ABX1935f bR 53.1787.4728 Mt ot 10 ooy

512.5 67.6 751.3 % 3_3.8 108. 4 These resultS show that "a ¢ gs

that were sel é@gﬁﬁﬁi&e I;M&’B?Pe% b;eamp?;ﬂy J?T]m(l)l?s gﬁfvg‘?ﬁ/ b)}SE@V\%?gE: %51\1/\-‘1;&%

reater than BaGlenesidTHealdP 6 ACHbY3) a.‘iﬂpns . i rala

?he hi ghest expfdgs;si ng colony, évasj) %r{ he e%’afﬁsﬁl@ﬁswe%éh%?'&t@?ﬁww

VITI clottingPepesipn afridemticsl seguemye (HBR5Tor 64%), A€ isOinteYbstihg that this region, which
appears to be functionally important based on the fact that antibodies to it are inhibitory,
apparently has been subjected to relatively more rapid genetic drift. Alignment of the porcine
A2 domain and A3 domains indicate that the A2 epitope shares no detectable homology with
the corresponding region in the A3 domain.

The C2 inhibitor epitope of human fVII has been proposed to be located to within
residues 2248-2312 by deletion mapping [Scandella, D. et al. (1995) Blood 86:181 1-1819].
Human and porcine fVIII are 83% identical in this 65 residue segment. Howevér, homolog
scanning mutagenesis of this region to characterize the C2 epitop_e has revealed that a major
determingnt of the C2 epitope was unexpectedly located in the region corresponding to human
amino acids 2181-2243 (SEQ ID NO:2) and Fig. 1H.

Human-porcine hybrid factor VIII proteins were made in which various portions of the
C2 domain of human factor VIII were replaced by the corresponding portions of porcine factor
VIII, using the strategy herein described. (Example 5) The synthesis of the various C2-hybrid
factor VIHs was accomplished by constructing hybrid coding DNA, using the nucleotide
sequence encoding the porcine C2 region given in SEQ ID NO:30. Each hybrid DNA ‘was
expressed in transfected cells, such that the hybrid factor VIIIs could be partially purified from
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deficient plasma (George King Bionedical Overland Park, KA), @Se?megzgm
standard, and 50 nml of activated particul ate thronbopl astin tinme Ieagen
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phosphohpld and to von Willebrand factor.

(

By comparing the antibody inhibitor titers against the C2-hybrid factor VIIIs, the major
determinant of the human C2 inhibitor epitope was shown to be the region of residues 2181-
2243 (SEQ ID NO:2, see also Fig. 1H). Anti-C2 antibodies directed to a region COOH-
terminal to residue 2253 were not identified in four of the five patient sera. In comparing
hybrids having porcine sequence corresponding to human amino acid residues numbers 2181-
2199 and 2207-2243, it was apparent that both regions contribute to antibody binding. The
porcine amino acid sequence corresponding to human residues 2181-2243 is numbered 1982-
2044 in SEQ ID NO:30. The sequence of porcine DNA encoding porcine amino acids
numbered 1982-2044 is nucleotides numbered 5944-6132 in SEQ ID NO:29.

Referring to Fig. 1H, it can be seen that in the regidn 2181-2243, there are 16 amino
acid differences between the human and porcine sequences. The differences are found at
residues 2181, 2182, 2188, 2195-2197, 2199, 2207, 2216, 2222, 22242227, 2234, 2238 and
2243. Amino acid replacement at one or more of these numbered residues can be carried out
to make a modified human factor VIII non-reactive to human anti-C2 inhibitor antibodies.
Alanine scanning mutagenesis provides a convenient method for generating alanine
substitutions for naturally-occurring residues, as previously described. Amino acids other than

alanine can be substituted as well, as described herein. Alanine substitutions for individual
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than the control sanple. The DNA sequence encoding POL1212 is setgt ot 3904
SEQ ID NGO 37. The encoded am no acid sequence of POL1212 is set %eg nﬁ] A

SEQ | D NO 38. Ruobhesiospurification of POL1212 can be carri eg £ %{’ @SI .09 a
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cDNA. . Codi ng 4ngih &;?b B the ..mature_protein begins at

nucl eot i de n_urrber 208 2 manlg)gct%lr Oﬁsﬁgag’é?‘ﬂe%&]g’@ﬁ@é'e@gn@é&mc?%tor
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porcine (SEQ ID NO:30, amino acids 20-391), and murine (SEQ ID NO:28, amino acids 20-
391) Fig. 1C provides amino acid sequences for the Factor VIII A2 domains from human
(SEQ ID NO:2, amino acids 373-740), pig (SEQ ID NO:30, amino acids 392-759) and mouse
(SEQ ID NO:28, amino acids 392-759). Fig. 1D provides the amino acid sequences of B
domains of human factor VIII (SEQ ID NO:2, amino acids 741-1648), pig (SEQ ID NO:30,
-amino acids 760-1449) and mouse (SEQ ID NO:28, amino acids 760-1640). Fig. 1E compares
the amino acid sequences of Factor VIII light chain activation peptides of human, pig and

_ mouse (SEQ ID NO:2, amino acids 1649-1689; SEQ ID NO:30, amino acids 1450-1490; and
SEQ ID NO:28, amino acids 1641-1678, respectively). Fig. 1F provides the sequence
comparison for human, pig and mouse Factor VIII A3 domains (SEQ ID NO:2, amino acids
1690-2019; SEQ ID NO:30, amino acids 1491-1820; and SEQ ID NO:28, amino acids 1679-
2006, respectively. Fig. 1G provides the amino acid sequences of the Factor VIII C1 domains
of human, pig and mouse (SEQ ID NO:2, amino acids 2020-2172; SEQ ID NO:30, amino
acids 1821-1973; and SEQ ID NO:28, amino acids 2007-2159, respectively). Fig. 1H
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37 POL1212 coding DNA 38 POL1212 amino acid sequence 51 7 Septergt%&%%pgmm
WHAT IS CLAIMED I'S: 1. " DNA encoding the am no acid sequence of

set forth in S NO: 38. 2. An expression vector conprising a

according to cF‘gorW/f"” 3. DNA according to claim1 having thé’CW§91@°Q7i5d o e
sequence of SEQ ID NO 37. 4. An expression vector conprising a DNA

according to claim3. 5. A nodified porcine factor VIII having the am no
- acid sequence @bviSEQeRnNBS: fof theAod MBARY bHleGrab Wﬂgt&'d%ﬁfng Sihng.a g
nodi fi ed porm%e factor VIIl according to clai l%@ sgpili?&nc 14

accept abl e carPpuse (SEQ IANGs2 raming mds;i?rlaﬁaﬁﬂngQ Ig’g%@?gﬁﬂ%mggﬁgﬂ%ﬁ&g?gmd :
VIIl protein h am.n
expr e55| ng |nksgé(?na I\f(? THER ?‘c@seﬂﬁ%g% Fﬁ%’ﬁ‘?’hg the ami no acid sequence

of SEQ ID NO-38 The rret hod of claim7 wherein the DNA encodi ng the am no

acid sequence of SEQ I.D NO 38 also encodes a signal pepti.de, wher eby t he
nodi fi eg por ci ne f 3¢ $lamopds repressntivrpsing sefapion site, propased bihdingwitenfir iFadtort 106G |

t th ence
of ai no aci dd g s LRl WO hBydefindd dnieeld b ineolfed 2 Binting i 2 v
replicating arngXpriekibitay antlddies acoiaicized. nAsteits ROt Rehind 8d éi‘l@esavfﬂx&
sequence of PQL1212 as sgt for%Egl n SE I D NO 38. 11. A mammal i an cel

according to CFafsTHednarerlse #9 @erHe f§¢tﬂlgV§NADIN?é mﬁfﬁ?ﬁﬁ?ﬁ? gte

el s 13HK R g arid ey é‘%ﬁ%%%f%%%&%&%ﬁ%%@@% Syt

<110> Enory UsH e mfergnce {20 el/aDi(FISDsEAGT GRe \A T, | A2, <hd B> ddiBaif6 dreW¥ined by
thrombin cleavage s;tes at positions 372 and 740 and an unknown protease cleavage site at
1648 as residués 1-37 2, 373-740, and 741-1648, respectively [Eaton, D.L. et al. (1986)
Biochemistry 25:8343-8347). The A3, C1, and C2 domains are defined as residues 1690-2019,
2020-2172, and 2173-2332, respectively [Vehar et al. (1984) supra). Cleavage sites for
thrombin (factor IIa), factor IXa, factor Xa and APC [Fay et al. (1991) supra; Eaton, D. et al.
(1986) Biochemistry 25:505-512; Lamphear, B.J. et al. (1992) Blood 80:3120-3 128} are shown
by placing the enzyme name over the reactive arginine. An acidic peptide. is cleaved from the
TVIII light chain by thrombin or factor Xa at posiﬁoxi 1689. Proposed binding sites for factor
IXa [Fay, P.J. et al. (1994) J. Biol. Chem. 269:20522-20527; Lenting, P.J. et al. (1994) J.
Biol. Chem. 269:7150-7155), phospholipid (Foster, P.A. et al. (1990) Blood 75:1999-2004)
and protein C (Walker, F.J. et al. (1990) J. Biol. Chem. 265:1484-1489] are doubly
underlined. Regions involved in binding anti-A2 [Lubin et al. (1994) supra; Healey et al.
(1995) &upra]; aﬁd previously proposed for anti-C2 inhibitory antibodies are italicized. The

- ‘C2 inhibitor epitope identified as herein described (human amino écids 2181-2243) is shown

by a single underline in Fig. 1H. Tyrosine sulfation sites [Plttman et al. (1992) supra;
Michnick et al. (1994) supra) are shown by 4.
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<140> NOT ASS
<150>US 09/ 03
38 <170> Pate
<221>CDS <222
tgctctgcaa ag

| GNED YET <141> 2001-02-16 <150>US 09/ 523, 656 <15%§%8%%ﬂgfgé@4

7,601 <151>1998-03-10 <150>US 08/ 670, 707 <151>1996
Nt 8 o M 2.0 <210>1 <211>9009 <212>DNA <213>Honpsapi er
>( §§Y§5Tﬁzo3) <400>1 PCTI US01/ 05076 cagtgggtaa?%??g%@#ﬁéa
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Gy Ala:- 15
cct 282 Val

15 20 25 gtg
330 Val Asp
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CC aga aga tac tac ctg ggt gca 234 Ala Thr Arg Arg

& i Loy Sor SERASR Ao toR e A0 P By Go Btpuificlad 1o

geseptibat yamine ecideof thoNFRgernjtgs afale Bdambiatand 12 ag6 dcdids @ake
greds

Ah:(\) ng Pro Pro,Arg Val Pro Lys Ser Phe Pro Phe Asn 30 35
c OLﬁ%ac g’”ﬁ‘ét ctg ttt gta gaa ttc acg gtt cac 378 Thr

c gtg

Ser Val Val Tyr Lys Lys Thr Lau Phe Val Gu Phe Thr Val His 45 50 55 1 7

Sept enber 200

- control of the SV40 promoter/enhancer, SV40 small t intron, and the SV40 polyadenylation

WD 01/68109 PCT/ 1TS01/ 05076
e cDNAs encoding for the sequences for the porcine fVIII domains Al, A2, ap-A3-C1, and

C2 were obtained as described in Example 5. The DNA mucleotide sequence and derived
amino acid sequence of porcine factor VIII are presented as SEQ ID NO:29 and SEQ ID

NO:30, respectively. The amplified fragments were separately cloned into the plasmid
pBluescript I KS™ (pBS). '

POL1212 refers to the cDNA encoding porcine fVII lacking most of the B domain but
containing DNA sequence encoding a 24 amino acid linker between the A2 and ap domains.
POL1212 was constructed in a mammalian expreSsien vector, ReNeo, which was obtained
from Biogen. ReNeo can replicate in bacteria, replicate as an episome in COS cells for
transient expression of factor VIII, or be stably integrated into a variety of mammalian cells.
It consists of 1) sequences derived from plasmid pBR322 that include an origin of replication

and ampicillin resistance gene, 2) a neomycin resistance gene whose expression is under

signal regulatory elements, 3) a site for insertion of fVIII and its signal peptide, the expression
of which is under control of the SV40 enhancer, adenovirus type 2 major late promoter, and
adenovirus type 2 tripartite leéader sequence. Any vector having similar functional components

- can be used in place of the ReNeo vector.

POL1212/ReNeo was prepared in several steps. First, the cDNAs encoding for porcine
fVIH heavy chain (A1-A2) and the cDNAs encoding for porcine fVIII 1ight chain (ap-A3-C1-
C2) were separately assembled in pBS. From these constructs, the DNA encoding for porcine
B-domainless fVIIT was assembled in pBS (PB-/pBS). This form of porcine fVIII lacks the
entire B domain, defined as amino acids corresponding to residues 741 ~ 1648 in human fVIII
(human nucleotides 2278 ~ 5001). Next, the DNA encoding for porcine A2 was substituted for

43

i ens <220>



cttttc aac atc got aag cca agg cca ccc tggatg ggt ctg cta ggt 4 k‘e‘?ﬁbe?%(m
Asn Ile Ala Lys Pro Arg Pro Pro Trp Met Ay Leu Lau Ay 60 65 7

atc cag got ga t gat aca gtg gtc att aca ctt aag 474 Pro Thr | e
Gn Aladu Va%vq'gfrm&A(gp Thr Val Val Tle Thr Leu Lys 75 80 85PQHESUP¥Y7¢ 0t
tee cat cot gtc agt ctt cat got gtt ggt gta too tac 522 Asn Met Ala Ser
~ His Pro Val Ser Leu Hs Ala Val @y Val Ser Tyr 90 95 100 105 tgg aaa got
« tct-gag gga gdhe buean AR dganingat thealyineeCBAghaGRS é%@% %R/e&XPR@lLI §§% |
Gudy Ala @ eﬂ'f_)[éi.@s&b@sg(}n Thr Ser G@n Arg 110 1 gag aaa
‘gat gat aaa gfc t 5 ncgding thsgemaind g ohthe aercipe beayy 8haihnd thy BN ey
_Asp . Lys Vval Pﬂ&ﬁf@e@gﬁt@aﬁvﬁ%%uﬁ‘m&t@&"ﬂbr 5\!.1}{1?4(10%25 130 12‘%?’51 @qgtecag gtc
ctg aaa gag aat ggt cca at 00 tot gac cca
‘Lys @ u Asn GP9f°Wé‘eWtChﬂDg>Bg@nd RBp/pBS ooﬂs&uctﬁizm WoRagrfent Oﬁﬁ&hlgﬁzﬁx
er

Ty Lau Ser rsctan etibflie il st v&;sslsg%@lt;émgm
att gga gcc ei\dand Mgbmmyrmanga%omc@&ﬁeﬁﬂyg%m @%alfgg{ A gu¥o e
Sa)g; Qlcg I(S SS agjéwyaﬁ s@éxgs Gh lﬁr{}ﬂg@‘é Qi!eltanlﬁgamm;tegmnaéﬂoa% ihibitoysee %E

Thr @ n Thr Ley dbinSinle¥ fubRE Vlrﬁj‘ a Val 190 195 200
gaa ggg aaa agt tgg ca? tcafaglj%g acafhéscoagt@ f% asa?@”’@?@m%emg@m

Gly. Lys Ser T@ﬁhWQrCQB ctémmanmcodmgfoi\sme BR-tohittalBHd 1300echhaPeliing %g% g\f}ﬁ

Ap Ao Ave gk o ookt Fient o 53 At iomains rabing 6 @8fngtaonsinis, ot

tat gta aac apQLIXIR/ReNgocca ggt ctg att gga tgc cac 954 Val Asn Gy Tyr
Val Asn Arg Ser Len Pro Ay Lau Ile Gy Cys His 235 240 245 agg aaa tca gtc
tat tgg cat gtg att gga atg ggc acc act cot gaa 1002

The POL1212 24 amino acid linker consists of the first 12 and last 12 residues of the
porcine fVIII B domain. The POL1212 linker has the following sequence:

SFAQNSRPPSASAPKPPVLRRHQR. (SEQ ID NO:32)

The nucleotide sequence corresponding to the 1212 linker and surrounding alhino acids

GTC ATT GAA CCT AGG AGC TTT GCC CAG AAT TCA AGA CCC CCT AGT GCG
(SEQ ID NO: 33) '

VIEPRSFA'QN,SRPPS”A

AGC GCT CCA AAG CCT CCG GTC CTG CGA CGG CAT CAG AGG GAC ATA
SAPKPPVLRRHQRDI

AGC CTT CCT ACT
S L P T
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gag
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aaa
Sex
aaa
410
get

atc
ata act ttc ctt act got caa 1098 Arg An Ala Ser Leu Qu Ile Sex
Thr Phe Leu Thr Ala A n 285 290 295 aca ctc ttg atg gac Ot gga cag
ctg ttt tglheaRORI2I2t bivket1whs. sTithesid Dbzhig-WEEveHBy deksibd

Phe Q@zteHi s lle {S r 300 305 310 tee ca%ﬁclfgla cgat ga%@%gc atlg gggﬁget
aaa gta gac gyd °§9Wi194 Ser Hs Gn His Asp Ay Met Gu Ala Tyr
Val Asp Ser Cys 315 320 325 cca gag gaa ccc caa cta cga atg aaa aat
gaa gcg _gaa gac 1242 Pro GQu Gu Pro Gn Leu Arg Met Lys Asn Asn
Al a GP&RA@W&Q@H%BO suie §9E producgatergad fofjaws: Xt act gat tot gaa atg
gtc agg ttt gat 1290 Tyr Asp Asp Asp Leu Thr Asp Ser A u Met Asp
Arg Phe Asp 350 355 360 gat gac aac tctcct tec ttt atc caa att cgc
gcc aRFAGIIONIB8 Asp Asp Asn Ser Pro Ser Phe Ile An lle Arg Ser
Lys Lys 365 370 375 cat cot aaa act tgg gta cat tac att got get gaa
gact gg 1389uts + B 4TwhiclTise neating A2 piymer, Inhelectidas 1943-1G60 GBD
Trp 389 \g$o )3%% . g0, ! ¢c¢ gdat gac aga agt
agt 1434 Agp ys%&%ng@hg émggAE@é?ﬁéﬁg%’3As(gEﬂr NQ3%yry ¢
395 400 4CHsidegritmet: tQIy2aathickals aG@ecitd teveRS pBEr Sdveri e ac
1482 dn T%/r tg éﬂ%ﬁstg €] Pr% n Arg IPe_GIy A?ggihfs’ y@glgilés
415 42@“122"5‘169 g‘é ?&Sé@ai%ﬂ%é@d@zﬁpoga@%(ﬂ‘hetsbmiact cgt
1530 SNGITAGGABTGAREGEAETRIGARETAP PG RAY TEREARE ANGCTBET AT

AATGAC-3' (SEQ ID NO:35)

Template: PSQ/ReNeo

Ser Il eyplggedigt G u Gy H's Thr the Leu Val Arg Asn ?i(jilpé"?lggé‘ﬁ 280

Product: porcine DNA from nucleotide 1742 in the A2 domain to 2322 in OL1212,
580 bp

REACTION #2

vOutside primer: P2949 is a porcine reverse A3 primer, nucleotides 2998-3021 of SEQ
ID NO:29. The sequence is: 5 '“-GGTCACTTGTCTACCGTGAGCAGC -3' (see SEQ ID
NO:29) .

Inside primer: OL12+, a porcine primer covering the last (3') 16 amino acids of
OL1212 and the first (5') 6 amino acids of the activation peptide, nucleotide 2302-2367 of SEQ
ID NO:29. The sequence is: .
5'-CCTAGTGCGAGCGCTCCAAAGCCTCCGGTCCTGCGACGGCATCAGAGGGACATA
AGCCTTCCTACT-3' (SEQ ID NO:36)

Template: PSQ/ReNeo_

Produpt: - porcine from nucleotide 2302 in OL1212 to nucleotide 3021 in the A3
domain, 719 bp
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430 435 440 att cag cat gaa tca gga atc ttg gga cot tta Ot tat
1578

1626 Ay Asp THRPOVE]1®Leu Ile Il1e Phe Lys Asn G n Ala Ser Ar

ﬂ%t b4
Ile An Hs Qu Ser Ay Ile Leu Gy Pro Leu Leu Tyr Ay G u Va 484{%
450 455 gga gac_aca ctg ttg att ata ttt aag sat caa gca agc gga cca tat

PUSYN6 460

465 470 aac atc tac Oct cac gga atc act gat gtc cgt COct ttg tat tca agg
1674 Asn Ile Tyr Pro Hs Gy Ile Thr Asp Val Arg Pro Leu Tyr Ser Arg 475
480 485 aga ttgHERRAGGIONOt gJta aaa cat ttg aag gat ttt cca.att-.etg cca
1722 Arg Leu Pro Lys Gy Val Lys H's Leu Lys Asp Phe Pro Ile Leu Pro 490

495

aaa
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caa
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ttt
Leu
t oo
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t at
Lys

505
aaa
Trp
ctg

Thr
gga |

Leu
gga
Asn
gat

du
ccc
Asn
atc
Met

3 7 SefrimeterRAOHPL20EP-01/ 68109 PCT/ USO1/ 05076 gga gaa ata ttc

177 Ay Au lle Phe L
The Vartetpfhult FrlifpalBin e 2 SiQon Tielireeat himk £ GgAt cot
acc agerddabt: tpikcih@DNAOkoth bhicl@itde 18580 1l K2 b¥Sains) B 502@&19
Artg‘3 ggr Tyr Ser Ser Phe Val 525 530 535 aat atg gag aga gat eta
ct doggin SEQ B NQ:RY) igelading 061218 2R bp.A Thereggctlampprbduct Aag

Il . u Lau Ile 540 545 550 tgc tac aaa gaa tot gta gat
agéﬁa%lé)r% taget%g tca gac 1914 Cys Tyr Lys GQu Ser Val Asp Gn

Gn lle Mt Ser Asp 555 560 565 aag agg aat gtc atc ctg ttt tat
gag aag Cgfl ago tgg 1962 Lys Arqg Asn Val Ile Leu Phe Ser Val

Asn Ar ghests12finkerwes insectedinty BYYRedeo bt qutting4he;SQE peaduci(iaserandigo

agi & BsaB ¥ Jhr . ! 0 Ar g .Phe
A ATl e (R b RS L A
a@pgoctuatcwa@usedtto t2@S5Brm @. woli XL1GBlue Adlfs. Plasmid DN evasbitpAkd fi%al
HlsgverS rcofolm%s gl(l)C? thg jégqu%%c% of the 1212 linker and other PCR-generated sequence was

verified by DNA sequence analysis.

CULTURE OF BABY HAMSTER KIDNEY (BHK) CRL-1632 CELLS

A BHK cell line was obtained from the ATCC, accession identification CRI.-1632 and
was stored frozen at ~20° C until further use. The cells were thawed at 37° C and put into 10
ml of completev medium, defined as DMEM/F12, 50 U/ml penicillin, 50 ‘ug/ml streptomycin
plus 10 % fetal bovine serum (FBS). FBS was purchased from Hyclone, Logan Utah. The cells
were centrifuged for 2 minutes at 300 RPM. The medium was aspirated and the cells were
resuspended in two ml complete medium in a T~75 flask contéjning 20 ml of complete medium.

POL1212 has been expressed in both baby hamster kidney (BHK) and Chinese hamster
ovary (CHO) cells. Two BHK lines were used, the CRL-1632 line from ATCC and another
BHK line obtained from R. Mcgillivray, University of British Columbia, [Funk, et al. (1990)
Biochemistry 29:1654-1660]. The latter were subcultured without selection in the inventors'
lab and designated BHK1632 (Emory). The CHO cell line was CHO-K1, ATCC accession
CCL-61. The expression of the average clone from the Emory cell line and from CHO-K1
cells was somewhat higher than from CRL-1632 cells as judged by chromogenic assay activity.
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ttc
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Thr
cca

Ay

atg
Thr
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ggc
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Trp
ttc
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acc.
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ggt
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tat gtt ttt gat agt ttg cag ttg tca gtt tgt ttg cat gag
Val Phe Asp Ser Leu @n Leu Ser Val Cys Lau H's Gu 620 %@ﬁe&lg&gﬁtogt
tgg tacyallefbaf agc att gga gca cag act gac ttc ctt 54 Val Ala
Tyr Ile Leu Ser Ile Ay Ala G n Thr Asp Phe Leu 635 é%yUé%é)“pSt gtc
tat gga tat acc ttc aaa cac aaa atg gtc tat gaa 2202 * Ser Val Phe
@y Tyr Thr Phe Lys His Lys Met Val Tyr A u 650 655 660 665 gac sea

cta.ttc ccThe mﬂstgrawxg iethe) TV 5afibk Gired b @oﬂtﬁn&ﬁ&m&%ﬁo 6% '§§ B wnglg %aac
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Trp llpgepad. Ay Cys H's Asn Ser Asp Phe 685 690 695 Ogg aac aga ggc
gcc tta ctg aag gtt tat agt tgt gac aag 2346 Arg An Arg Ay Met
Leu Lau Lys Val Ser Ser Cys Asp Lys 700 705 710 aac act ggt gat tat

T R RO B ooy AR5 st 13 b3 st Lo 2004 WO

01/ 68109 PCT/ USQl / DNNﬁomtﬂjp mmmtmm@om@mﬂg&&b@& K1 98L& 3

t oo
Adn
acc
Thr
cac
Arg
atg
Lau
caa

cag
Asn
aca
Ile
aga
Thr
etc
780
2634

t
sat 2442 euL s Asn Asn Ala lle Gu Pro Arg Qﬁ{g&%& :
730 73595364 a?@an%agﬁl A SpmMinipsepdkit @nefipgk o,%aRbagsmasmspmim@ee

Ll 243%ck ﬁaﬂc WiH 0 i1 Ria% BB ol Hanflh: g&lgggé}gwﬁ ﬁ@r 2%{1A§£}t Bd 3@25

750 cca gaa sat gac ata ga

aca 2@3@! wamr fgd Grash medivas (Mediem Gras DMEMIRI2 AS p0 By clone FRve+As@uiius

765 7 aaa t gtc tcc tct agt gat ttg ttg

2586 %%“Z‘ﬁ%bg&%’i‘ﬁ%??‘i‘? %%ﬁs WeIf spiitintesf weld platas aiming for §B+

785 790%!dofiflGiBe foRradiibetBf 0,85 of 6fis Hin BI%-F sk 562 L1 9.4080 vaaL, St ©
[Life Technologles, Gaithersburg, MD] in each well) using fresh DMEM/F12 + 10% Hyclone
FBS + 50 U/ml penicillin, 50 pg/ml streptomycin.

The following solutions were prepared in sterile 1-2 mi test tubes;
A) 48 pl (10pg) Miniprep POL1212/ReNeo DNA plus pl medium without serum
(DMEM/F12) plus 10 i Lipofectin™ (Life Technologies, Gaithersburg, -MD).

B) 10 pl Lipofectin plus 190 pl medium (mock transfection) was gently mixed and the
DNA and Lipofectin allowed to react for 15 minutes at room temperature. During this time,
the cells were washed twice with 2 ml of DMEM/F12. 1.8 ml of DMEM/F12 was then added
to the cells. The DNA/Lipofectin complex was added dropwise to the cells, and swirled géntly
to mix. The cells remained in the incubator overnight. Removed the DNA/Lipofectin and
added 3 ml of medium with serum to the cells. Incubated the cells 30 - 48 hours. Geneticin
was purchased from Life Technélogies, Gaithersburg, MD. The cell cultures were divided
1:20, 1:50 and 1:100, 1:250, 1:500 onto 10 cm dishes in 10 ml of medium with serum
containing 535 pg/ml geneticin. Over the next several days, cells that did not take up the
POL1212/ReNeo plasmid were killed due to the presence of geneticin. The remaining cells

continued to replicate in geneticin, forming visible monolayer colonies on the dishes.
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aaé“‘l@@“”&gg tct gaa atg aca cac ttc agg cca cag EFEUSIBHT6 Asp
Ser Lau Ser Gu Met Thr H's Phe Arg Pro G n Lau 830 835 840 cat
gac atg gta ttt acc act gag tca ggc atc caa tta 2778 H s H's

MEIPRESSIENNe ANT) ARSAYGOE PB1263 Horh BHIECRT 042 0 855 aga tta ..

ctg ggg aca act gca gca aca gag ttg aag aaa 2 Arg Leu Asn ‘
Ay Th m@hplam%cﬁanén%m Wweteapladey sirdnyel tBS 0olBfibs. STHB colohiegaderd t €

TR BRI hoE oo ol ekt ot st e ot

gotferaat to gatingeloned eolargés. R didndd 8618nidPRere 6%5& oprattHRondIY d-au

Thy Asp, Asn Thr Ser Ser Lau Gy 890 895 900 905 ccc’cca agt atg
ta{ateéﬁgd%mdﬁﬁoﬁ)]&wdﬁ?d%c act cta 2970 Pro Pro Ser Met Pro
Asp Ser A n Lau Asp Thr Thr Lau 910 915 920 ttt ggc aaa aag tca
act gag tat ggt gga cat ctg ago 3018 Phe Gy Lys Lys Ser Ser
GCHRSMOGENIC WURSTRAIE S&SSAPSFOR0 IGSTORY VAT FXGREBBRON aBysat
t TRANSEEGAEDt CRL@$B2 CELISt g 3066 Lau Ser G n A u Asia Asn Asp
Lau Gu Ser Ay Lau Met 940 945 950 5 7 Septenmber 2004 WO

01/ 68109 PCT/ USOL/ 05076 aat age caa gaa agt tea tgg gga aaa aat gta tog tea

aca gag agt 3114 Ewplesof PEL]

8 fromeell galpure pypexmatanisywerdmixedarithSOrnNbpuriflddr

19 act 3162 POroe meist A0 b pR a0 Bt S el °

ttg act 3162 "dy Arg

Thr

0.15M NaCl, 20 m HEPES, 5mM CaCl2, 0.01% Tween 80, pH 7.4. As a control, cell culture
medium from mock-transfected cells was used. Thrombin and factor X were added
simultaneously to final concentrations of 40 and 425 oM, respectively. thrombin activates

factor VIII, which then, along with PCPS, serves as a cofactor for factor IXa during the
activation of factor X.

After 5 min, the activation of factor X by factor IXa/factor VIIIa/PCPS was stopped
by the addition of EDTA to a final concentration of 50 mM. At the same time the activation
of factor VIII by thrombin was stopped by the addition_of the thrombin inhibitor, recombinant
desulfatohirudin, to a final concentration of 100 nM. A 25-ul sample of the reaction mix was
transferred to a microtiter well, to which was added 74 xl of Spectrozyme Xa (America
Diagnostica, Greenwich, CT), which is a chromogenic substrate for factor Xa. The final
concentration of Spectrozyme Xa was 0.6 mM. The absorbance at 405 nm due to the cleavage
of Spectrozyme Xa by factor Xa was monitored continuously for 5 minutes with a Vmax

Kinetic Plate Reader (Molecular Devices, Inc., Menlo park, CA). The results are expressed
in terms of A405/min.
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caa aat cca gat atg tog
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gin agg tgg ata caa agg
rg Trp Ille Gn Arg Thr
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I
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vPLzGIu
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h gt @39ba gt

gac gta 3690 du Lys 4

Asn Lys Val

Val Valg Ay IL
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atg gyt Ty

ctt
Thr

act 3738 dy Leu Lys du Wt
1165 1170 '%ﬂgs@ results show that all ten colonies that were selected express factor VIII activity

al I-’lle Pro

that is at least ten-fold greater than background.

y Pro Ser Pro Lys G n
gtg gaa ggt cag aat ttc

G u Gy A n Asa Phe Leu
A gga aag ggt gaa ttt sea

ys Ay G u Phe Thr Lys
cca age age aga aae eta

Ser Ser Arg Asn Leu Phe

The activity from medium of colony 8, which was the highest expressing colony, was
further examined by one-state factor VHI clotting assay. In this assay, 50 ml of factor VIII
deficient plasma (George King Biomedical Overland Park, KA), 5 ml sample or standard, and
50 ml of activated particulate thromboplastin time reagent (Organon Teknika, Durham, NC)
were incubated 3 min at 37° C. Samples include colony 8 medium diluted in 0.15 M NaCl,
mM hepes, pH 7.4 (HBS) or, as a control, complete medium. Clotting was initiated by
addition of 50 ml of 20 mM CaCl2. The clotting time was measured using an ST4 BIO
Coagulation Instrument (Diagnostica Stago, Parsippany, NJ). A standard curve was obtained
by making dilutions of pooled, citrated normal human plasma, lot 0641 (George King
Biomedical, Overland Park, KA). The factor VII conéentration of the standard was 0.9 units

per ml.
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Sept enber 2004 WO 01/ 68109 PCT/ US01/ 05076 aac ttg gat sat t%%ﬁf&‘ﬂ%gg(’o“

cac sat caa gaa aaa aaa 3786 Asn Leu Asp Asn Leu Hi's

Asn Lys Lys 1180 1185 1190 att cag gaa gaa, ata gaa aag
ttaW(aatdg/G%igg gag sat gta 3834 Ile Gn Qu Qu Il &FHEVHYeys
Ile An Gu Asn Val 1195 1200 1205 gtt ttg cot cag ata cat aca
act aag sat ttc atg aag 3882 Val Len Pro @dn Ile H's Thr Val
LyStandard @tree:Met Lys 1210 1215 1220 1225 aac ctt ttc tta ctg ago
sat gta gaa t. tca tat gag 3930 Asn Leu Phe Leu Leu Ser Thr
Val G u Gyi@ﬁ—ﬁo yr Gu 1 1235 1QtTigeg gca tat get cca gta
ttt agghca WUmaiedy dat tcy §P78 G‘éséla Tyr Ala Pro Val Leu
Arg Ser Len Asn Asp Ser 1245 1250 1 aca sat aga acaaag aaa
cat ttPtcalfe@BBa ggg gdPB2026 THIT7 Asn Axg Thr Lys Lys His
Phe Sery\Lys S Gu 1260 1265 1270 gaa gaa aac ttg gaa ggc
caa acg)aagl}(;c}aia a gta gég&ZOM _ 28u Gu Asn Leu Au G y Leu
Thr LyshG niidiqHes) G u 19161280 1R8p aaa tat gca tgc acc aca
cot aat .aca ago cag cag sat 4122 Lys Tyr Ala Cys Thr Thr Arg
Asn Thr-1883F regressian of faclottigy timp9 SeraBCbe bgarsihin 6f e Come@raidd of Ot

gasftanhm;@?ﬂ . .C .C 70 Phe Val Thr A n Arg Ser

Len Lys nd%ﬂ‘go&,&?%oﬁgge@é%mfg?@é‘%sw 1320 cta gaa gaa aca gaa
agg ata att gtg gat gac acc tca 4218 Lau Gu Gu Thr du Leu

Ile Ile Val Asp Asp Thr_ Ser 1325 1330 1335 acc cag tgg tcc aaa
cat tt S“e%{él}b%ﬁge%@% e fhecfollowing elgtting giges, Twhicaivere Topvesied td wits s

Lent ublig thY Qard@fd ditve:LeU Thr 1340 1345 1350 cag ata gac tac sat
aaa ggg gcc att act cag tct ccc 4314

Sample Clot Time (sec) Units/ml
1) Colony 8 (24h), 1/10 in HBS 40.6 1.74x10 =174
2) Colony 8 (24h), 1/10 in HBS 41.1 1.63x 10 = 16.3
3) Colony 8 (24h), 1/20in HBS 47.7 0.69x20 = 13.8
4) Colony 8 (24h), 1/20 in HBS 472 0.73x20 = 14.6
5) Complete medium | 82.9 0.007
6) Complete medium 83.3 0.006

These results show that colony 8 clotting activity that is approximately 2000-fold higher
than the control sample.

The DNA sequence encoding POL1212 is set forth as SEQ ID NO:37. The encoded
amino acid sequence of POL1212 is set forth as SEQ ID NO:38. Further purification of
POL1212 can be carried -out using a variety of known methods such as immunoaffinity
chromatography and HPLC chromatography - see Examples 2 and 3. |

GENERAL CONCLUDING REMARKS
It will be understood that minor variations of amino acid sequence or the DNA

encoding such sequence relating to POL1212 can be introduced without affecting the essential
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Leu Ser Asp Cyswbaidsdlds Arg Ser His Ser Ile Pro Gn Ala Asn %rc 631087%
1380 1385 tat cca tta ccc att gca aag gta tca tca ttt cca tat g{l’% % cat

4410 Ser Pro Leu Pro Ile Ala Lys Val Ser Ser Phe Pro Ser Ile Arg Pro 1390
1395 1400 7 7 Septenber 2004 WO 01/68109 PCT/ US01l/ 05076 ata tat ctg acc agg
gtc.cta ttch capérigafes ghéunction.t &or example, thecleagti 458-ddulad Fyfienk€ etAid A’ DMk

e S e
~.Lys Asp Ser GinoWaln @k artGseqiace %ﬁﬁ&%ﬁéﬁ%é@ﬂ@&&@ﬁ '%%ﬁﬁ%r?g_@go

- aaa aaa sat aac ctt tot tta gcc att cta acc
Lys Asn Asn Lé&quigglent fygetignal atirbutes of POL12193% thigh® hirkitbarid f @e@naBIlodhinldagt

hr Gy Asp G
Araa o val oy VB b s R et dhtred am onmmeisons of kot Sar

t Adamgnaacd hfvettg dEduldt hetivitf HEREnMEDd, QofenlDariof 58
{/;? '?'?1? '?';? Lys .L ,s,\a} I %é%le%saﬂ Thr Va Leuc Prt% 1470 1475 %?581 aaa c%aﬁg C
’Q‘B@ |

ttgccc aaa acdS BtV oq3cid gehstitionscen sehstitutiom of GBpridel segmPato Wit kh@wn
10" Ly i Stk kb 4B S0} 51455, 1490 1200 ol cag ol

tat cag aag gac cta ttc cot acg gaa act ago
Gn Lys Asp L& eapivalenofumétiond aiiribires thereofAsThe GrypciBOfpdsaft Farlibf ateot ffndfeC

cat ct at e tg..ga ago ctt ctt cag gga aca 4794 Ser Pro Gy H's

Leu Asg Eeu VAT O L"’Eﬁesb'%g?e T%ﬁlyfé?}néi’rﬁ oétty, sqfencegnalifications ¥t sowd be mgde yc g

att aag tgg adios§eflodaRry 6l ke 6! wilkut _@ﬁﬂtaﬂﬁéﬂy‘iﬂ&il%ﬁé%he functional attributes of -
the protein. All such variants and modifications are deemed to fall within the scope of the

invention as claimed or as equivalents thereof.

Sequence ID listing:
SEQ ID NO: Identification
1 Human factor VIII cDNA. Coding for amino acid mumber 1 of the
mature protein begins at nucleotide number 208.
2 Human faétor amino acid sequence.
3 Porcine factor VI A2 domain cDNA
4 Porcine factor VIII A2 domain amino aci& sequence
5 thru 27 Oligonucleotide primer seq. (Example 5)
28 Murine factor VIII .amino a;:id sequence
29 | Porcine factor VI cDNA
.30 Porcine factor VIII amino acid sequence
a1 Human factor VIII signal peptide amino acid sequence
32 thru 36 Oligonucleotiode primer (Example 7)
37 POL1212 coding DNA
38 POL1212 amino acid sequence

31
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1620 1625 8 7 Septenber 2004 WO 01/68109 PCT/ USO /05076 tgg gca aag

1600
5082
1615

caa ggt2agg ABERIEAIORYYIGcgmpytng TONAascoadite ©GRigqa 5130 Trp Ala Lys Gn
Gy Arg Thr Gu ArgLau Cys Ser A n Asn Pro Pro 1630 1635 1640 gtc ttg aaa
cgc cat caa cgg gaa ata act cgt act act ctt cag tca 5178 Val Leu Lys Arg
H's G n3-Arg BNA actedilino oig 1THving e rha@doi® fqShke 3-155‘]3%5%;5358 655 gat caa gag
gaa att gac tat gat gat acc ata tca gtt gaa atg aag 26 "A5p An du Qu
Ile Asp Tyr Asp Asp Thr Ile Ser Val Qu Met Lys 1660 1665 1670 aag gaa gat
ttt gact.att Amexpgatiory@gtogadm SPNL . cgc 5274 Lys G u Asp Phe
Asp Ile Tyr Asp Qu Asp 4 ulﬁgﬁgG n S%?o€@%t§§%m§%75 1680 1685 agc ttt caa
aag aaa aca cga cac tat ttt att get gca gtg gag agg 5322 Her Phe G n Lys
Lys Thrs.Ar g Adsdifivd pdehise fab .3 y. Arg 169 1700 1705 ctc tgg
gat tatggg atg agt pagc tgcﬁzggﬁgﬁkggﬁ\é%gaa%ﬁég&gﬂc‘%&égggﬂpﬁﬁeu Trp Asp
Tyr Gy Met Ser Ser Ser Pro His Val Leu Arg Asn Arg

6. A therapeutic composition comprising a modified porcine factor VIII according to claim 5 and
a physiologically acceptable carrier.

7. A method for producing a modified porcine factor VI protein having the amino acid sequence
of SEQ ID NO:38 comprising

cxpressing in a mammalian host cell 2a DNA. encoding the amino acid sequence of SEQ'\ '
ID NO:38.

8. The method of claim 7 wherein the DNA encoding the amino acid sequence of SEQ ID NO:3% -

also encodes a signal peptide, whereby the modified porcine factor VIII protein is exported
from the mammalian host cell.

9. The method of claim § wherein the signal peptide has the sequence of amino acids 1-19 of SEQ
1D NO:30. -
10. A mammalian cell coqtaining and replicating an expression vector comprising DNA encoding
the amino acid sequence of POLI1212 as set forth in SEQ ID NO:38,
11. A mammalian cell according to claim 10 wherein the vector comprising DNA has the
nucleotide sequence of SEQ ID NO:37.
12.

A cell according to claim 11 wherein the host cell is BHK CRL-1632.
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1710 1715 1720 get cag agt .ggc agt gtc cct cag ttc aag aaa gtt Ofdepkdifih&G904
gaa 5418 Ala An Ser Gy Ser Val Pro A n Phe Lys Lys Val Val Phe & n Gdu
1725 1730 .1735 ttt act gat ggc tcc ttt act tag ccc tta tac cgt gga gaa cta
sat 5466 Phemﬁllm Ay Ser Phe Thr An Pro Lau Tyr Arg GeeT@swi/dsars Asn
1740 1745 1750 gaa cat ttg gga ctc ctg ggg cca tat ata aga gca gaa gtt gaa
gat 5514 du Hs Lau Ay Lau Leu G yPR @Eéqlﬁ Arg Ala Gn Val Gu Asp
1755 1760 1765 eat atc atg gta act ttc aga sa% cag gcc tot cgt ccc tat tcc
ttc 5562 Asnidd-emddet, dakedikyPhe Arg Asn A n Ala Ser Arg Pro Tyr SerPhe
1770 1775 1780 1785 tat tot ago ctt att tct tat gag gaa gat cag agg caa gga
gca gaa 5610<12Ppr MBEFIRefFAQTOR Yite Ser Tyr Gu Qu Asp G n Arg Adn dy Al a
Gu 1790 1795 1800, cct aga aaa aac ttt gtc aag cot aat gaa acc aaa act tac
ttt tgg 5658‘“ﬁ?0“%?§IE§s Asn Phe Val Lys Pro Asn Qu Thr Lys Thr Tyr Phe
Trp 1805 18190, 1819 %{;1 cat cat atg gca ccc act aaa gat gag ttt gac
t gc raaa 5706<£é&52 _ _ |s Hs Met Ala Pro Thr Lys Asp G u Phe Asp Cys
Lys 1820 1825 1830 gcc tgg get tat ttc tct gat gtt gac ctg gaa aaa gat gtg
cac tca 5754<isAbausTop/sBkpeskyr Phe Ser Asp Val Asp Leu GQu Lys Asp Val Hi s
Ser 1835 184&is51->1845-&-70 Sept enber 2004 WO 01/ 68109 PCTI US01/ 05076 ggc ctg
att gga ccc ctt ctg gtc tgc cac act aac aca ctg aac cot 5802 dy Leu lle
Ay Pro Leu t%9>VE ogXpS7Ho%d Thr Asn Thr Leu An Pro 1850 1855 1860 1865 got
cat ggg aga ﬂé&’g’fﬁaa@a%ta cag gaa ttt got ctg ttt ttc acc 5850 Ala His

Gy Arg Gn \@ T‘%ro G n G u Phe Ala Lau Phe Phe Thr 1870 1875 1880 atc
ttt gat gag & %3 &rdﬁ tac ttc act gaa aat atg gaa aga 5898 |Ile Phe
Asp G u Thr Lys : Phe Thr Gu An Met Gu Arg 1885 1890 1895

<1l60> 3B
<170> PatentIn Ver. 2.0

<210> 1
<211> 80089
<212> DNA
. <213> Homo sapiens

<220>
<221> CDS
<222> {208)..(7203)

<400> 1 .
cagtgggtaa gttccttaaa tgetctgcaa agasattggyg acttttcatt aaatcagaaa 60

ttttactbtt ttecectect gygagetaaa gatattttag agaagaatta accttttgct 120
totecagtty aacattigta geaataagtc. atgeaasatag agetetocac ctgettottt 180

ctgtgecttt tgegattetg ctttagt goc ace aga aga tac tac ctg ggt gea 234
Ala Thr Arg Avg Tyr Tyr Leu @ly Ala
1 5

gtg gaa ctg tea tgy gac tat aty caa agt gat ¢te ggt gag ckg cct 282
Val Glu Leu Ser Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro
10 15 20 25

gty gac goa aga ttt cet oot aga gtg cea aaa tet £ttt cca tte aac 330
Val Asp Ala Arg Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn
30 35 40

ace tea gte gtg tac ama aag act ctg ttt gta gaa ttec acg gtt cac 378
Thr Ser Val Val Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Val His
45 50 55




aac tgc agg got ccc.tgc eat atc cag atg gaa gat ccc act ttt aaa :

Cys Arg Ala Pro Cys Asn Ile G n Met Gu Asp Pro Thr Phe Lys 1900715%@8%“[?%? 04
gag aat tat ago ttc cat gca atc eat ggc tac ata atg gat aca cta 5994 du

An Tyr Arg PhROIUE8IAY 5 || e Asn. Gy Tyr Ile Met Asp Thr Leu pOf/Bsci@8ds 1925

cat ggc tta gta atg get cag gat caa agg att oga tgg tat ctg ctc 6042 Pro

Gy Leu Val déet e @addaBe ASP LdgNeAr I rg . JJrp. . Tyr Lau Leu 1930 1935 1940
1945 ago at greggPheagen Sad %aefga&oag’ig égff %ﬁgt;f% §§c§§§ f gc"‘éfggina“%%t 6090

Ser Met Ay Ser Asnscd u Asn Ile HisssSer Ile H's PhejgSer &ey s 1950 1955

1960 gtg ttc act gta cga aaa aaa gag gag tat aaa atg gca ctg tac aat 6138
Val Phe Thr °¢5| 2% gt QSI)%{S BBt trtTyat bys dvbtgrAl attlesh I 248N 4565 1970
1975 ctc tatP‘:BC"éFrgg}e gﬁ %tGlga‘%;-a"é@ gty Toaaaat@ylt tla weardeeyaaa get 6186

Leu Tyr Pro Ay Val Phe Gu Thr ®al G u Met Leu8Pro Ser Lys Ala 1980 1985
6234

1990 gga attztag.c gl a ctt att c gag cat cta cat got ggg

Gy 18 Trp ke ool S Sbiee By, g £ s maarel'y 7995 2000
2005 atg agosaca ctt ttt ctgggtg tac ago sa @aﬁ t Yf‘&gs%c?'l”'ccc ctg 6282
Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys G n Thr Pro*®%u 2010 2015

2020 2025 g4agatg apot ttabag)goa e Rkl tAggaahe hl £a%datl..268 90l tca gga

6330 dy M¥Fr Ava Ber s gliHesy |dle AugrispsiPhey Gha Tlh.lr%eIrﬁlnAi& Ser "dy 2030

2035 2040 caa tat gga ca@lt gg gcc cca aagrxtg gcc aga otispcat tat too gga

6378 dAn T TriAla Pro Lys Leu Ala Arg Leu H's Tyr Ser Gy 2045
C

r dy dn
2050 2055 téagigé % t 93 cE g‘?ﬁ %(;c‘_’%?a ty9g @EE CBttachCiattgy atsasaag gt g
6426 Ser ||£‘1 n d SErp gs ? SR gypﬁgﬁﬁ’éHS%rThTrfbrl‘raé Lys Val 2060
2065 2070 10 7 Septenper 2004 WO 01/ 68109 PCTI USO1/ 03676 gat ctg ttg gca

ccaatg att add ceaGLgOagaila @a@g%gga&ageg:tg Q&L tg:4;g'c cca ctg tge 666
Trp Gln Val Leu Lys Glu Asn Gly Pro Met RAla Ser Asp Pro Leu Cys
140 145 150

ettt acc tac tea tat ctt tct cat gty gac ctg gta aza gac ttg aat 714
Leu Thr Tyr Ser Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn
155 160 165 .

toa ggc cte att gga geoo cta cta gta tat aga gaa

g99 agt ctg gco 762
Ser Gly Leu Ile Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala
170 175 180 185

aag gaa aag aca cag acc ttg cac aaa ttt ata cta ctt ttt get gta 810 ~
Lys Glu Lys Thr Gln Thr Leu His Lys Phe Ile Leu Leu Phe Ala Val
190 185 200

ttt gat gaa ggy aaa agt tgg cac tea gaa aca aag aac tec ttg atg 858
Phe Asp Glu Gly Lys Ser Trp His Ser Glu Thr Lys Asn Ser Leu Met
205 210 215

cag gat agg gat gect gea teot geot cgg geco tgg cct aaa atg gac aca S06
Gln Asp Arg Asp Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His Thr
220 225 230 '

gtc aat ggt tat gta aac agg tect ctg cca ggt ctg att gga tge cac 954
Val Asn @ly Tyr Val Asn Arg Ser Leu Pro Gly Leu Ile Gly Cys His
235 240 245

agg aaa tea gte tat tgg cat gty att gga atg gge ace act cot gaa 1002
Arg Lys Ser Val Tyr Trp His Val Ile Gly Met Gly Thr Thr Pro Glu
250 255 260 265

gtg cec teca ata ttc cte gaa ggt cac aca ttt ctt gtg agg aac cat 1050
Val His Ser Ile Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn His
270 - 275 280




Asp Leu Lau Ala Pro. Met IIe he Hs Ay Ile Lys Thr Gn Gly Al a 20y eg[g%g 004
2085 cgt cag aag ttc tcc agc ctc tac atc tct cag ttt atc atc atg t t %
Arg G n Lys Phe Ser Ser Leu Tyr Ile Ser G n Phe Ile Ile Met Tyr 2090 2095
2100 2105 agtwett/sg@® ggg aag aag tgg cag act tat cga gga aetT/UUs@oset gga
.6570 Ser Lau Asp Gly Lys Lys Trp A n Thr Tyr Arg Gly Asa Ser Thr Gy 2110

2115 2120 acget t c ata aaa can
6618 Thr L%gl\é}% tg Ctt%; 9%%%& %ana& ig.g %g ;’El E? Lys®3¥& s 2125
2130 2135 sat att ttt 2a§c cot cca attz@ft get cga tacgggtc cg ttg cac cca

6666 Asn Ile Phe Asn Pro Pro Ile Ile Ala Arg Tyr Ile Arg Leu H's Pro 2140
2145 2150 actcaceiic ted agg@aatdtrege agot@cbtLicty GHE @t agaged kge at ¢heggc tgt

6714 Thr HTrTigu Sey Mgt @spyigu SHy Jimr PHealievALgu VBé gk HiketreVBér Ay Cys 2155
2160 2165 gat tta 4% agt tgc ago #5g cca ttg gga3apg gag agt aaa gca ata
6762 Asp sSer NEt ProLeuGI Met Gu Ser Lys Ala Ile 2170

2175 2180 2%@5 l: ;agg ga&cg_‘gg 1t fo 52 05 gpe 350 e akitatg ttt
gcc 6810 If’le ?1 % BhSPhi=<AS¥F Met Phe Al a
2190 2195 2200 acc tgg tat act tca aaa get cgs cit cac ctc caa ggg agg agt
at 6858 ThxcdrghgSeda PED c@@leth ¥FaMltd AladadiCHatHysa (=3N g@grbag 2\ G987 Asn

2205 2210 22156 gjecelygragan cat g0t fsSAdn Sal ol 2124242 0AG ctg caa gtg
gac 6906 ABa®Trp Arg Pro Q3msVal Asn Asn Peeo Lys Qu Trp Lais G n Val Asp
2220 2225 2230 ttc cag aag aca atg aaa gtc aca gga gta act act cag gga gta
aaa 6954 THE® @3 g_%};?g%Ft%FtL 978 bgh| 9oEhRtOGHE Ved FhregThrttGrat Gaesval Lys
2235 2240 2245 A%t Rl ate Aaacs*‘*at“g‘%%&t Yy valagaldgothbe #4c atc too agc
agt 7002 Ser Leu Leu Thi*Ser Met Tyr vat®3 Lys G u The Lei¥% |l e Ser Ser Ser

2250 2255 262.Ccaa dal «89% eaattccc%gi gefiCleLle: GLL LLT, RO Saf ggc
aaagta aag %95 pGLgal 86D Yiakirse G1B dinPer ﬁr%c-géﬁc %E%%ﬁ TheAs 28y 0ys

Val Lys 365 370 375

cat cct aaa act tgg gta cat tac att get got gaa gag gag gac tgg 1386
His Pro Lys Thr Trp Val His Tyr Ile Ala Ala ¢lu clu Gln Agp Trp
380 385 390

gac tat get coe tta gte cte goe coe gat gac aga agt tat aaa agt 1434
Asp Tyr Ala Pro Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys Ser
395 400 405

caa tat ttg aac aat gge oot cag cgg att ggt agg aag tac aaa aaa 1482
Gln Tyr Leu Asn Asn Gly Pro Gln Arg Ile Gly Arg Lys Tyr Lys Lys
410 415 420 425

gte cga ttt atg gea tac aca gat gaa acc ttt aag act oghb gaa gct 1530
Val Arg Phe Met Ala Tyr Thr 2sp Glu Thr Phe Lys Thr Arg Glu 2la
430 435 440

att cag cat gaa tca gga atc ttg gga cot tta ctt tat ggg gaa gtt 1578
Ile Gln His Glu Ser Gly Ile Leu Gly Pro Leu Leu Tyr Gly Glu Val
445 450 455

gga gac aca ctg ttg att ata ttt aag aat caa geca age aga cca tat 1626
Gly Asp Thr Leu Leu Ile Ile Phe Lys Asn Gln Ala Ser Arg Pro Tyr
450 465 470

aac atc tac cot cac gga ate act gat gtc cgt cet thg tat tea agg 1674
Asn Ile Tyr Pro His Gly Ile Thr Asp Val Arg Pro Leu Tyr Ser Arg
475 480 485

aga tta cca aaa ggt gta aaa cat ttg aag gat ttt cca att ctg cca 1722
Arg Leu Pro Lys Gly Val Lys His Leu Lys Asp Phe Pro Ile Leu Pro
4390 495 500 505



2270 2275 2280 gtt ttt cag gga sat caa gac too ttc aca cct gtg g%g ﬂ: ‘59504
cta 7098 Val The Gn @y Asn A n Asp Ser The Thr Pro Val Va

2285 2290 2295 11 7 Septenber 2004 WO 01/ 68109 PCT/ US01105076 gac cca cog
tta ctg act ogool/egoctt cga att cac ccc cag agt tgg 7146 Asprésedosdse Leu
Leu Thr Arg Tyr Leu Arg Ile H's Pro G@n Ser Trp 2300 2305 2310 gtg cac cag

att gcc ctg atgz gLt Clg Iy ca ca 7194 Val Hs dnlle
Ala Leu Argg tGlﬁu‘l HZ\/% @E Cf %E% % @?%g% ght'%t ct ac
t gagggt ggc cact gcagca ccgggcactg ccgtcacg 2330

tccctcctca
cct agcagac
gt ggggggcc
tcccagatta
t gaaagcat t
aaaact at gt
tcatacgttt
atgtttcagg
gcaaaat gga
agat at aatt
tcttaaactg
ggcatt ct gt
ttggtcttaa

gaaat aaaat ad¥attge P ¥t §tmaet tPhgtsgfé EIE

attaagcttc
ttatct gaga
cctctactaa
cgt gact gaa
tt ggact ggt
cccttettge
gcacccctto

gctccagggc agtgtccctc cctggcttgc cttcttcctt tgtgctaaat 7303
aet geat tgagageet el gycattgaast afe tat cagteet grecatd Lot t t 516363
dhygagyggigcaat ceaatt tQysaett Blached Traaet sk tdexchigecaget gc 7423
ctccttccttSsTaat at aac t aggeaaaa gaagt gaggeesgaaacctgca 7483
cttccct a aagtta gcc tctcagagtc accacttcct ctgttgtaga 7543

%ﬁg%ﬁ gahs %ﬁ’ta*t‘iat ath 98 fok t Eaffgt £bagcEss?603
aaaa P@%é? E%

Thattadgedteigtitadimage 7663
atcagatcaa tacaatcttg gagtcaaaag gcaaat

tt tggacaatct 7723
9893al aadyd-A26¢ 36L 3R a0h3RA0LS! 8 LS ES L gClt goacat,, 7783

atgtvatiysacyi eal wal Orp0ge0Lacal) asd kot GicGrReagackggcat 7843
agaabsat ag at ggggtt eacagaatcccta agtsescctga aattatataa 7903
at aaatgcaa atgtgcattt ttctgacgag t gt ccat aga t ataaagcca 7963
BeE Agacedadtcaabmgaattat agt oot ceaapt tdgat gEradgct 11968023
&5@&ﬁadﬂﬂg§ﬁgﬁﬂgac 8083

dhaggacat acatttiata tttctgtgga fat at gagga aaat ¥t gg 8143
t.caqt, ttactctctc 8203

EQQQ@Q%FCQC a%ag‘gé gggtcga ;_,_Cé %aéi%acécgggtc [a)r)
bl 66L GeLOhRARA] A5 AAGaaMAALL, SAAGADSAD ¢8263
aactagagtc ctagdtacat agitgaaadsa t caaggaggt qggaagaaaa 8323

gaaaacagaa aaaacactcc agtctgccat atcaccacac aataggatcc 8383

cTd cthacrg=tat&agad ttyc tgaagggtdct amchgrheg tchc Rt adcgcclos8443

gkt ary ﬁva?;ga&ag G Foe tt?éetég%t Syt AanalyYgydiis Rragfeaagg 8503
1 615

‘aat ggc tat gtt ttt gat agt ttg ¢ag ttg tca gtt tgt ttg cak gag 2106
Asn Gly Tyr Val Phe Asp Ser Leu Gln Leu Ser Val Cys Leu His Glu
620 €25 630
gtg goa tac tgg tac att cta age att gga goa cag act gac tte okt 2154
Val Rla Tyr Trp Tyr Ile Leu Ser Ile Gly Rla Gln Thr Asp Phe Leu
635 640 645

tct gte the tte teot gga tat acc tto aaa cac aaa atg ghke tat gaa 2202
Sexr Val Phe Phe Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu

650 655 660 €65

gac aca ctc acc cta ttc ceca tte tea gga gaa act gte tte atg teg 2250
Asp Thr Leu Thr Leu Phe Pro Phe Ser @ly @Glu Thr Val Phe Met Ser

670 675 680
atg gaa aac cca ggt cta tgg att ctg ggy tge cac aac tea gac ttt 2298
Met @lu Asn Pro Gly Leu Trp Ile Leu Gly Cys His Asn Ser Asp Phe
685 ' 690 695
cgg aac aga ggc atg acc goe tta ctg aag ottt tcot agt tgt gac aag 2346
Arg Asn Arg Gly Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys
700 705 710
aac act ggt gat tat tac gag gac agt tat gaa gat att teca gea tac 2394
Asn Thr Gly Asp Tyr Tyr Glu Asp Ser Tyr Glu Asp Ile Ser Ala Tyr
715 720 ’ 725



ataagttata gagcagttgg aggaagcatc caaagact gc aacccagggc aaat ggaaa}%g :i:[er%l)&i
Sept enber 2004 WO 01/ 68109 PCT/ US01/ 05076 caggagatcc taat at gaaa ga aan gga

tcccaatct g agaaaaggca aaagaatggc 8623 tactttttte tatgotggag tattttctaa
taatcctgct tgweoontssmp ctgacctctt 8683 tggaaactat aacat agct gecressagiat a
gt cacaatcc acaaatgatg caggtgcaaa 8743 tggtttatag ccctgtgaag ttcttaaagt

ttagaggct a t t 83058803 1qtttt ttt tatagecegg tagaggagt t
S s RS G gLroe

cattcttttc ceattgacta fatacajmtc 8923 tatttg

caa at g 0,2 act agct ct

tttattttcc tgctggtttc ttcagtaatg 8983 agttaaataa aacattgaca cataca 9009
<210> 2

Tyr
Leu
Ser

du.

Met
Val
Al a
Asp
Pro
Ay
155

Tyr

Ay
Phe
Phe
Ay
Val

Val

Asp
Ay
Pro
160

<21tk £R3Rac <2t 2mcPRE =3 HafRasapt ens 5408 2cAlgr Theady g Arg
Leu EryAy His/@lro @ey ThouriSeflilLps ASp Phyrasnlala i - Neé A n Ser Asp
AQu Lau Pro Val A8 Ala Arg Phe PE® Pro 20 25 3@®rg Val Pro Lys
Pro Phe Asn Thr Ser Val Val Tyr Lys Lys 35 40 45 Thr Lau Phe Val
Thr §\Z§|9"ﬁ §;L§g° ﬁé‘ ?ﬁgea%a g1 7St B9 EE5(FB5eBOARY chrOZWO Trp
Lau Teu™d e U TRIFRe g a7l erBrp BTy Asp Thr
Il e Thr Lau Lys Asn I\/bt AIa Sér H's Pro val 85 90 95 Ser Leu H's

Gy c\£a|ab§efzc£r)ﬁéa BR Ja)isaa%l SecS€ée g:ﬂa%)éa@" g 1:11:%0 ﬁgtgloz geu Tyr
G n SEhrueSerrdips AN dihMhdoy®a1Cher ASD 588 Pisb eu Vil ndil5ed 20° 125 Phe
Gy Ser Higedrhr Tyr Val Trpsd@n Val Leu Lysed@ u Asn 130 135 140

Met Ala Ser Asp Pro Lau Cys Leu Thr Tyr Ser Tyr Leu Ser 145 150

ttg cga cag agt cet act cea cat ggg cta tee tta kot gat ote caa 2834
Leu Arg Gln Ser Pro Thr Pro His Gly Leu Ser Leu Ser Asp Leu Gln
785 800 805

gaa goc aaa tab gag act bttt ket gat gat ceca tea cot gga gea ata 2682
Glu Ala Lys Tyr @lu Thr Phe Ser Asp Asp Pro Ser Pro Gly Ala Ile
. 810 815 820 825

gac agt aat aac age ctg tot gaa atg aca cac the agg cea cag cte 2730
Asp Ser Asn Asn Ser Leu Ser Glu Met Thr His Phe Arg Pro @Gln Leu
B30 835 840

ecat cac agt ggg gac atg gta ttt ace cet gag teca gge cte caa tta 2778
His His Ser Gly aAsp Met Val Phe Thr Pro @lu Ser Gly Leu Gln Leu
845 850 855

aga tta aat gag aaa ctg ggg aca act gea geoa aca gag ttg aag aaa 2826
Arg Leu Asn Glu Lys Leu Gly Thr Thr Ala Ala Thr Glu Leu Lys Lys
860 B65 870

ctt gat ttc aaa gtt tct agt aca tea aat aat ctg att tca aca att 2874
Leu Asp Phe Lys Val Ser Ser Thr Ser Asn 2Asn Leu Ile Ser Thr Ile
875 880 885

cca teca gac aat tty goa gea ggt act gat aat aca agt tcc tta gga - 2922
Pro Ser Asp Asn Leu Ala Ala Gly Thr Asp Asn Thr Ser Ser Leu Gly '
890 895 200 805

cce cca agt atg cca gtt cat tat gat agt caa tta gat ace act cta 2870
Pro Pro Ser Met Pro Val His Tyr Asp Ser Gln Leu Asp Thr Thr Leu
210 215 820

ttt gge aaa aag tea tet cec ctt act gag tek ggt gga oot ctg age 3018
Phe Gly Lys Lys Sexr Ser Pro Leu Thr Glu Ser Gly Gly Pro Leu Ser
8258 930 235

ttg agt gaa gaa aat aat gat tca aag ttg tta gaa tca ggt tta atg 3066
Leu Ser Glu Glu Asn Asn Asp Ser Lys Leu Leu Glu Ser Gly Leu Met
940 945 950



His Val Asp Leu Val. Lys Asp Leu Asn Ser Ay Lau Ile Ay A a Lau s]eﬁfsnilz?%zom
175 13 7 Septenber 2004 WO 01/ 68109 PCT/ USO1/ 05076 Leu Val ,ng

Ser Leu Ala Lys Qu Lys Thr A n Thr Leu 180 ' 185 190 Hi s Lys Phe Ile Leu
Leu Phe Al a VP O¥SEOASp A u Ay Lys Ser Trp 195 200 205 HRCTASOEOY Thr
Lys Asn Ser Leu Met G n Asp Arg Asp Ala Ala Ser 210 215 220 Ala Arg Ala
Trp Pro Lysadbhtgticealda Ml cOSRg&doha Lk MRl gASBcPiBs 224 %a830:235,240 Ser
Leu Pro G yadeget l@a@ip S sblh Trf\c@y liys Ber vafaker  ¥Er ThP diaSser245 250 255
Val Ile Ay Metts&ly Thr Thr Proes@ u Val Hi s Sepsdl e Phe Leu Gu 260 265
270 Ay H's Thr Phe Leu Val Arg An Hs Arg G n Ala Ser Len Qu Ile 275 280
285 Ser Pro99% @992 PHeE #ed AITBRa ABA TG neaFhege ek bew thietttasptlewi@y 290
295 300 G nG’PhériéﬁuL%i? hrFeG SY§iPET | Hle Her ClgpPraPda Gbh UusTisp Gy Met

305 310 315°4920 G u Ala Tyr (Al Lys VaI Asp99§er Cys Pro G w8 u Pro A n Leu
Arg 325 330,335 Met Asp. Ag Tyr Asp Asp Asp Leu Thr
Asp 340 AL aan St Bucie E@@Eﬁ? i rbﬁ e B %@ TnasticAsH*Eer Pro
Ser Phe 355 360 365 Ilesddn Ile Arg Sergg\g{a Ala Lys LygyoHli S “Pro Lys Thr

Trp Val H's 370 375 380 Tyr IIe Ala Ala Qu Gu GQu Asp Trp Asp Tyr Al a
Pro Len Val adseact 385 £3@0a306cx1@0a Akt dRt (agASirgAse: Adg abergatydgelys2a&er A n
Tyr Leu AsnbyssBGser By ApQBex] 2ls FB5 2Gh rixhr gyel Tie @-s/IEegLshy&yTyr Lys Lys
Val Arg Phe Met Ala 18PF Thr 420 425430

cca tea tta tta att gag aat agt ceca tea gte tgg caa aat ata tta 3308
Pro Ser Leu Leu Ile Glu Asn Ser Pro Ser Val Txp Gln Asn Ile Leu
1020 1025 1030

gaa agt gac act gag ttt aaa aza gtg aca cct ttg att cat gac aga 3354
Glu Ser Asp Thr Glu Phe Lys Lys Val Thr Pro Leu Ile His Asp Arg
1035 " 1040 1045

atg ctt atg gac aaa aat get aca got thkg agg cta aat cat akg teca 3402
Met Leu Met Asp Lys Asn Ala Thr Ala Leu Arg Leu Asn His Met Ser
1050 1055 1060 1085

aat aaa act act teca tea aaa aae atg gaa atg gtc caa cag aza aaa 3450
Asn Lys Thr Thr Ser Ser Lys Asn Met Glu Met Val Gln @ln Lys Lys
1070 1075 1080

gag ggc cce att ¢ea cca gat geca caa aat cea gat atg teg tte kit 3498
@Glu Gly Pro Ile Pro Pro Asp Ala @ln Asn Pro Asp Met Ser Phe Phe
1085 1090 1095

aag atg cta tte ttg cca gaa tca goa agy tgg ata caa agg act cat 354¢
Lys Met Leu Phe Leu Pro Glu Ser Ala Arg Trp Ile Gln Arg Thr His
11460 ' 1105 1110

gga aag aac btect ctg aac tet ggg caa gge ccc agt cea aag caa tta 3554
Gly Lys Asn Ser Leu Asn Ser Gly Gln Gly Pro Ser Pro Lys Gln Leu
1115 1120 1125 :

gta tec tta gga cca gaa aaa tct gbg gaa ggt cag aat the thg tet 3642
Val Ser Leu Gly Pro Glu Lys Ser Val Glu ¢ly Gln Asn Phe Leu Ser
1130 1135 1140 1145

gag aaa aac aaa gbg gta gta gga zag ggt gaa ttt aca aag gac gta 3690
Glu Lys Asn Lys Val Val Val 6¢ly Lys Gly Glu Phe Thr Lys Asp Val
1150 1155 1160

gga ctc aaa gag atg gttt ttt cca age age aga aac cta ttt cbt act 3738
Gly Leu Lys Glu Met Val Phe Pro Ser Ser Arg Asn Leu Phe Leu Thr
1165 1170 1175



Asp A u Thr Phe Lys - Thr Arg Qu Ala lle @n Hs Qu Ser Gy lle
445 Leu Gy Pro Leu Leu Tyr Ay Gu Val Gy Asp Thr Leu Leu IIe7I éémjfégmm
455 460 14 7 Septenber 2004 WO 01/ 68109 PCT/ US01/ 05076 Phe Lys Asn G n Al a

Ser Arg Pro W9 O0Kes109 e Tyr Pro Hs Ay Ile 465 470 475 43CTTesovssps Val

Arg Pro Leu Tyr Ser Arg Arg Leu Pro Lys Gy Val Lys 485 490 495 His Leu Lys

Asp the proakéacheshePs: Gy &t Yabl £t D8 LYS Y Lal %82 300 505,210 Tjp Thr Val
Thr Val G uadspetd 3spPaeh The shy T18elenAsh L0 @aO8n Qdd,228,525 Leu Thr
Arg Tyr Tyr Ser Sersot he Val Asn MetssA@ u Arg Asp lLagoAla 530 535 540 Ser
Ay Leu lle Ay Pro Leu Leu Ile Cys Tyr Lys Gn Ser Val Asp 545 550 555
560 A n Ar ga&F yaasyra@ige BEe ohetaaSeras/eng &gpstity gtAgha \dab ddtegtseu 1she 565
570 575 Ser TVRAIFEHEUAGH @&le A FYArTys S8 TEplay El¢ ddn HRr A8zuvadisn |le A n
580 585 590 Arg-Phe Leu Pro AsttPro Ala Ay VaR%& n Leu Gu Asp Pro G u the

595 600 605 Ala.S nlle Mt Hs Ser Ile Asn Tyr Val the Asp Ser
610- 615 6203 f&‘;ga %‘;Lgig A% ;iéuac tﬁ%ﬁ Hosa ﬁ;ﬁﬁ;gﬁé :(&rzaﬁr p 7 Ile Leu
625 630 63518640 Ser Ile Awska An Thr Asp,ihe” Lau Ser azgnethe Ser Ay
Tyr - 645 650 655 Thr Phe Lys His Lys Met Val Tyr GQu Asp Thr Leu Thr Leu
Phe Pro 666826565t 6AR tdwe cSehgélayt Ggy cBaradvadtd bes Mot tSercalbdagG oSN Pro

d y Len Tr pasi78u68@ B8GLeu Ser Thr Arg Gln Asn Val Glu Gly Ser Tyr Glu
1230 1235 1240

ggg gca tat got cca gta ctt caa gat ttt agg tea tta aat gat tea 3978
Gly Ala Tyr ala Pro Val Leu Gln Asp Phe Arg Ser Lieu Asn Asp Ser
1245 1250 1255

aca aat aga aca aag aaa cac aca gct cak tte tca aaa aaa ggg gag 4026
Thr Asn Arg Thr Lys Lys His Thr Ala His Phe Ser Lys Lys Gly Glu
1260 1265 iz7o -

gaa gaa aac ttg gaa ggc ttg gga aat caa acc aag caa att gta gag 4074
Glu @lu Asn Leu Glu Gly Leu Gly Asn Gln Thr Lys Gln Tle Val dlu ’
1275 1280 - 1285

aaa tat gea tgc acc aca agg ata tet cct aat aca age cag cag aat 4122
Lys Tyr Ala Cys Thr Thr Arg Ile Ser Pro Asn Thr Ser Gln Gln Asn
1290 1295 1300 1305

ttt gte acg caa cot agt aag aga got ttg ama caa tte aga cotec cea 4170
Phe Val Thr Gln Axg Ser Lys Arg Ala Leu Lys Gln Phe Arg eu Pro
1310 1315 1320

cta gaa gaa aca gaa ottt gaa aaa agg ata att gty gat gac ace tca 4218
Leu Glu Glu Thr Glu Leu Glu Lys Arg Ile Ile Val Asp Asp Thr Ser
1325 1330 1335

acc cag tgg tec aaa aac atyg ama cat ttg ace cocg age acc ckc aca 4266
Thr Gln Trp Ser Lys Asn Met Lys His ILeu Thr Pro Ser Thr Leu Thr
1340 1345 1350

cag ata gac tac aat gag aag gag aaa ggg goc att act cag tot coce 4314
Gln Ile Asp Tyr Asn Glu Lys Glu Lys Gly Ala Ile Thr Gln Ser Pro
1355 1360 1365

tta teca gat tge ctt acg agg agt cat age ate ccot c¢aa gca aat aga 4362
Leu Ser Asp Cys Leu Thr Arg Ser His Ser Ile Pro Gln Ala Asn Arg
1370 1375 1380 1385

tet cca tta cce att gea aag gta tea toa bttt cca tet att aga cot 4410
Ser Pro Leu Pro Ile Ala Lys Val Ser Ser Phe Pro Ser Ile Arg Pro
: 1330 © 1395 l400



Ile Leu Gy Cys His.Asn Ser Asp the Arg Asn Arg Gy MetThr Ala 7%0 %%’f 5994
Leu Leu Lys Val Ser Ser Cys Asp Lys Asn Thr @y Asp Tyr Tyr Bge 0
715 720 Asp-Ser Tyr Qu Asp Ile Ser Ala Tyr Leu Leu Ser Lys An Asn Ala 725
730 735 Ile QVQOPFYONrg Ser the Ser A n Asn Ser Arg Hi s ProPCRUSITI05076\r g
740 745 750 15 7 Septenber 2004 A n Lys A n Phe Asn Ala Thr Thr Ile Pro Gu
Asn Asn |l e a6k UakySty 485 ad %tZQ.@aT{H’c Bt Q. drRe Rhe élt %cé‘r g {5 Pro
Met Pro Lys Ih_éel.’ye LAy A£D vAY TedSfheValn gﬁf rSe§eJer % Lau Leu
Arg Gn Ser Pro Thr Peas 785 790 7951800 H s Ay Laweiger Lau Set Asp Lou
Ga Qu Ala Lys Tyr Gu Thr Phe 605 810 815 Sc Asp Asp Pro Set Pro Ay Ala
|l e Asp set 9ARFCASHFLSEIL ko 28praaaGRY G259880tCcaa Mak abar addi saPhesssg Pro
G n Lau Ri g2t $18eferdyr Asp LketiyyaAsr 835601028432 Phe SEyrsergig u Ser Ay
Lau G a Len Arg LAtF°An Qu Lys Let®#°dy 850 ass B30 Thr Thr Ala Ala Thr
A u Lou Lys el Asp Phe Lys Vaa[atsaea{c Stetr 2 870 675 880 Thr So= Asn
Asn Leu rLe,:k[ Igi, Bio Eg %&p g §§ ﬁ!% gﬁoa%% 4Gty Thr
Asp Asn r Selt43§er Lau Gy ro "Ser ,Q 4S/a BoG™005 910 Tyr
Asp Set G| n Lou Asp Thr Tilt Leu Phe Gly Lys Lys Ser Ser Pro 915 920 925
Len Thr G ut&eralatgGlat B0 gheuagalyalpidy S gdd Re&ddgAng Asapsp £39 935 940
Ser Lys Laulte@l@MetSer Gy atm@livbirgAsia Ber cG Sefdoeu S8y Ser sdr p 945 950
955 960 4 y1t3% Asn Val Set*48Ser Thr Qu Ser4@y Arg Lau Phe4dsys Gly Lys

gee aca aat tea gte aca tac aag aaa gtt gag aac act gtt cte ceg 4650

Ala Thtr Asn Ser Val Thr Tyr Lys Lys Val Glu Asn Thr Val Leu Pro

1470 1475 1480
aaa cca gac ttg ccoc aaa aca tet gge aaa gtt gaa ttg okt cca aaa 4698
Lys Pro Asp Leu Pro Lys Thr Ser Gly Lys Val Glu Leu Leu Pro Lys
1485 1490 1485
gtt cac att tat cag aag gac cta tte cet acg gaa act age aat ggg 4746
. Val His Ile Tyr Gln Lys Asp Leu Phe Pro Thr Glu Thr Ser Asn Gly
1500 1505 1510 :
.kect cect gge cat cbg gat cte gtg gaa ggy age ¢kt okt cag gga aca 4794
Ser Pro Gly His Leu Asp Leu Val Glu Gly Ser Leu Leu Gln Gly Thr
1515 1520 1525

gag gga geg ati aag tgg aat gaa goa aac aga cct gga aaa gtt coe 4842

Glu Gly Ala Tle Lys Trp Asn Glu Ala Asn Arg Pro Gly Lys Val Pro

1530 1535 1540 1545

ttt cty aga gta geca aca gaa age teot gea aag act cce tece aag cta 4890

Phe Leu Arg val Rla Thy Glu Ser Ser Ala Lys Thr Pro Ser Lys Leu

1550 1555 1560
ttg gat cckt ctt get tgyg gat aac cac tat ggt act cag ata cea aaa £938
Leu Asp Pro Leu Ala Trp Asp Asn His Tyr Gly Thr Gln Ile Pro Lys
1565 1570 1575
gaa gag tgg aaa teco caa gag aag tca cdoa gaa aaa aca got ttt aag 4586
Glu Glu Trp Lys Ser Gln @lu Lys Ser Pro Glu Lys Thr Ala Phe Lys
1580 1585 1580
aaa aag gat acc att ttg teoe otg aac goet tgt gaa age aat cat gea 5034
Lys Lys Asp Thr Ile Leu Ser Leu Asn Ala Cys Glu Ser Asn His Ala
1595 1600 1605

ata gca gca ata aat gag gga caa aat aag cec gaa ata gaa gte acce 5082

Tle Ala ala Ile Asn Glu Gly Gln Asn Lys Pro Glu Ile Glu Val Thr

1610 1615 1620 1625



965 970 975 Arg Ala His Gly Pro Ala Lau-Len Thr Lys Asp Asn Al a Phe
980 985 990 Val Set Ile Ser Lau Len Lys Thr Asa Lys Thr Ser Aga’ eRte§g{e"Zp§4
955 1000 1005 Thr Asa Arg Lys Thr His Ile Asp Ay Pro Ser Lau Leu Ile GQu
Asa 1010 1009 0¢830%Ser Pro Ser Val Trp'dn An Ile Len GQu BEIIstaslpsonr-G u
Phe Lys 1025 1030 1035 1040 16 O 7 Septenber 2004 Lys Val Thr Pro 'Lau lie

His Asp Arg iifetgdaabbMala ASP d RS 0,.1055 Thr Ala eu. Arg
Lau Asn xls tmsenyévgﬁn )é% A%rs'ib} %Zééaf% cﬂ-é)% %Q@ caloi%o 0 8 Met G u
Met Val Gn Gn Lye Lys et Gy Pro ||e:1,E_f;gO ro Asp 10754 ogo 1085 Ala G n
Asa Pro Asp Met Ser Phe Phe Lys Met Len Phe Len Pro G n 1090 1095 1100 Set
Al a Arg Trpgkfet@ maAree Fht ceir oG Jeal s Agin cPeract art Asm Ger teadl 10674110 1115
1120 Ay GYA! Gy RrorSeHEipdn |Arg @unllalhy/akg Sbr Toake@ §inPser G n Lys 1125
1130 1135 Set Val d &Sﬁy G| n Asn Phéﬁi"au Ser GI u Ly%55Asa Lys Val Val Val

1140 1145 11552;il gygaa §¥t GLy P %Et F‘L%;’ Ig%e G%gﬁMEt Val
Phe. 1155 1 % /gg g 1{? ai%u Am Lau
Tiffs Qu 11 f}i‘ﬁ Jl\ég % |sAsn YEULPE I1e Gn Gn
Qu lle Gn Lys 1185 1190 1195 1200 Lys Qu Thr Lau Ile Gn Au An Val

Val Lau Proafd akl gatHise fhd at2@at 1t Ogab2dde Wal adfitcald e TdHe Asa,.Phe Met
Lys An Lau Phe dlawrdpathe<Sasp The Tyi229 dR2Eep] 280 2k gﬂﬁasarA&a Gl11l Gly Sex
Tyr Gu Ay AE?Fyr Ala Pro Valésbau 1235 124(168_5245 _

agc ttt caa aag =aa aca cga cac tat ttt att geot gea gtg gag agg 5322
Ser Phe Gln Lys Lys Thr Arg Eis Tyr Phe Tle Ala Ala Val Glu Arg
1680 l685 1700 1705

cte tgg gat tat.ggg atg agt age tec cea cat gtt cta aga aac agg 5370
Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val Leu Arg Asn Arg
) 1710 1715 1720

goct cag agt gge agt gtc cet cag tte aag aaa gttt gtt tie cag gaa 5418
4la Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val Val Phe Gin Glu
1725 . 1730 . 1735

ttt act gat gge tec ttt act cag coc tta tac eght gga gaa cta aat 5486
Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg Gly @lu Leu Asn
1740 1745 1750

gaa cat ttg gga cte ctg ggg cca tat ata aga gca gaa gtt gaa gat 5514
Glu His Leu €ly Leu Leu Gly Pro Tyr Ile Arg Ala Glu Val &lu Asp
1755 1760 1765

aat ate atyg gta act tte aga aat cag goeo tet cgt cee tat tee tte 8562
Asn Ile Met Val Thr Phe Arg Asu &ln Ala Ser Arg Pro Tyr Ser Phe
1776 1775 1780 1785

tat tct age ctt att tet tat gag gaa gat cag agg caa gga gcoa gaa 5610
Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg Gln Gly 2la Glu
1790 17585 1800

cct aga aaa aac ttt gte aag cct aat gaa acc ama act tac ttt tgg 5658
Pro Avrg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys Thr Tyr Phe Trp
1805 1810 _ 1815

aaa gtg caa cat cat atyg goa cce act aaa gat gag ttt gac tge zaa 5706
Lys Val 6ln His His Met Ala Pro Thr Lys Asp Glu Phe Asp Cys Lys
1820 1825 1830

gcae tgg get tat tte tet gat gttt gac ctg gaa aaa gat gta cac tea 5754
Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys Asp Val His Sexr
1835 1840 - 1845



G n Asp Phe Arg Ser Lau Asa Asp Ser Thr Asa Arg Thr Lys Lys H's % EO blzgé
1260 Thr Ala Hi's Phe Ser Lys Lys Ay Qu Gu Qu Asn Len gin Gly FRYe ey ?f‘
1270 1275 1280 dy Asa Gn Thr Lys @n lle Val Qu Lys Tyr Ala Cys Thr Thr
Arg 1285 1290VQ95#109 | e Sex Pro Asn Thr Ser Gn G n Asn PhecyaisoTbsozéG n Ar g
Set Lys 1300 1305 1310 Arg Ala Lau Lys G n Phe Arg Lau Pro Lau Gu G u Thr

Glu Lau G uged 3t 48201325l cud SSONOR A 2004, biks ot &l | Soal S
Asp Thr Ser cThie@ NeTely SXnby SeMvalBlys H:i330:, 1335 ril340Q, s 48,5 Lau Thr Pro
Ser Thr Leux®¥ Gn |le Aspsdyr Asn flu Lysssol345 1350 135555360 G u Lys
Gy Alalle Thr An Ser Pro Lau Set Asp Cys Lou Thr Arg 1365 1370 1375 Set
H s Set || eSPr FEIINT BFadlt GBEE2 Pleg d2autter act ks Ak tbysacc138@54.385 1390
Val Set Set 2Ph&iprgYdHe Fiteval dbprst Gllé rPHeadlaThew Rhey PyalThcau 1395 1400
1405 Ph, G n Asp Mh Ser 8 H s Lau Pro*®Fa Ala Set TyrlBAPg Lys Lys 1410

1415 1420 Agp. G \éaécceaéh &y s a§e§§EH o gl%faét% Lgre; neReT Thr

1425 1430 1435rpiéd gy
Asp G n 1445 1450 1@5 Arg G n VaI y Ser Ala Thr An Ser

Val Thr Tyr 1460 1465 1470 Lys Lys Val flu Asn Thr VaI Lau Pro Lys Pro Asp
Lou Pro Lysafhtge B475ct486 dotBBatSetc fohy diysgaMadatGhdt hetl thOWalr osbys Val Hi s
Ile Tyr A nPySyAPpg Ml400r0] @G5 245 F0e [Goy MeheslRr spThre Ghwl PBdiySer Mh Ay Ser
Pro Ay H'S Lau ﬂs‘aﬁ"Lel a 1505 15%051515 1520 Vaks®@u Gy Set LOU Lou @n

GI Thr Au_d
y gag Xaé“tat cogc éé% c;E gca ate aat ggc tac ata atg gat aca cta 59384

Glu Rsn Tyr Arg Phe His Ala Ile Asn @ly Tyr Ile Me: Asp Thr Leu
1915 1220 1825

cct gge tta gta atg get cag gat caa agg att cga tgg tat ctg cke 6042
Pro Gly Leu Val Met Ala Gln Asp Gln Arg Ile Arg Trp Tyr Leu Leu
1230 1935 1940 1845

agc atg gge age aat gaa aac atc cat teot att cat ttc agt gga cat 6050
Ser Met @Gly Ser Asn Glu Asn Tle His Ser TIle His Phe Ser &ly His
1250 1855 1960

gtg ttc act gta cga aaa aaa gag gag tat aaa atg gea ctg tac aat 6138
Val Phe Thr Val Arg Lys Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn
1965 . 1970 1875

ctco tat cca ggt gtt ttt gag aca gtg gaa atg tta cca tec aaa gct 6186
Leu Tyx Pro Gly Val Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala
1980 1985 1980

gga att tgg cgg gtg gaa tge ctt att gge gag cat cta cat get ggg 6234
Gly Ile Trp Arg Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly
1885 2000 2005

atg age aca ckb ttt ctg gtg tac age aat aag-tgt cag act cce ctg 6282
Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro Leu
2010 2015 2020 2025

gga atg get tet gga cac att aga gat ttt cag att aca get tea gga 6330
Gly Met Ala Ser Gly His Ile Arg Asp Phe @ln Ile Thr Ala Ser Gly
2030 2035 2040

caa tat gga cag tgg gec ceca aag ctg goeo agé ctt cat tat tce gga 6378
Gln Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu His Tyr Ser Gly
2045 2050 2055

tea atc aat gee tgg age ace aag gag cce tti tet tgg ate aag gty 6426

Ser Ile Asn Ala Trp Ser Thr Lys Glu Pro Phe Ser Trp Ile Lys Val
2060 2065 2070
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1525 1530 1535 G u Ala Asn Arg Pro Ay Lys Val Pro Phe Lau Arg : T
flu 1540 1545 1550 Ser Sot Ala Lys Thr Pro Ser Lys Lau Lou Asp\%reéﬁéll'_'@i'f’gp%“
Trp Asp 1555 1560 1565 Asn His Tyr fly Thr Gn Ile Pro Lys Gn Qu Trp Lys
Ser A n Qu wWO97®10575 1580 Lys Ser Pro Qu Lys Thr Al a Phecimy®sihsese Lys
Asp Thr I'le Lau Set 1585 1590 1595 1600 LQU Asn Ala Cys G u Ser Ash H's

Ala Ile Ala e Yor 1605 1615 18 7 Septenber 2004 G n
hsa Lys Proset ) S Vel e ol B3 s n B B S 6 ‘He25 1630
Gu Arg Leu Cysp78er @ n Asn Prgngigro Val Leu LysgArg H' s n Arg 1635 1640
1645 Gn Ille Thr Arg Thr Thr Leu Gn Ser Asp Gn Gu Gn Ile Asp Tyr 1650
1655 1660 AsptAsp dEw tid ¢cSewc\dk @GE7AdVRt kys thy it datcAsy e Aspzall e Tyr
1665 1670 1679 ¢Le8rsABpe €bn SAseG TyrASie Cemn CBePh@ride Arlg ®Bermkhe G n Lys Lys
Thr Arg 168829690 1695 Hi s2°P§r Phe Ile Al @1pfa Val G u Argidsen Trp Asp Tyr
GY Met Ser 7Q 1705 1710 Ser_ Ser Pro His Val Lau Arg Asn Arg Ala G n Ser

4790 . |
G Y Ser Val 3Bf ¢ - 19{599% 307 £79:098 g@“é‘ ogR GIYAPC\ISE P99 n &8 Phe Thr
Asp Ay Ser Sgﬁgeﬁl#}sp Ci%gi’ﬁ §§iﬁ4§n nZ%;Af &111'fr'snﬁre52§rym@ u Lau Asn G n
Hs Lau Gy Len Lau AY 1745 1750 1755 60 Pro Tyr 1l€ Rrg Ala Gn Val

G n Asp An kke dvktatdadrclBic B oAEGatr 1f@5gdky 76: 147 SqhhaGaa Ha S Arg Pro
Tyr Ser Phe ThymeSatetSes1l bB pht elParsnTydl ad/86r 5dbT13 490 il U Asp G n Arg
Gn Ay Ala Gn Pro Ar3f Lys Asn Phe %o Lys 1195 1866s1805

aat att ttt aac cct cca att att get cga tac ate cgt ttg cac ccea 6668
Asn Ile Phe Asn Pro Pro Ile Ile Ala Arg Tyr Ile Arg Leu His Pro
2140 2145 2150

act cat tat age att cge age act ctt cge atg gag ttyg atg guc tgt 6714
Thr His Tyr Ser Ile Arg Ser Thr Leu Arg Met Glu Leu Met Gly Cys .
2155 2160 2165

gat tta aat agt tgce age atg cca ttg gga atg gag agt aaa gea ata 6762
Asp Leu Asn Sexr Cys Ser Met Pro Leu Gly Met Glu Ser Lys Ala Ile
2170 2175 2180 2185

toca gat geca cag att act get tea tee tac ttt ace aat atg ttt geo 6810
Ser Asp Ala Gln Ile Thr Ala Ser Ser Tyr Phe Thr Asn Met Phe Ala
2150 2185 2200

ace tgyg tet cot tea aaa get cga ¢tk cac cte caa ggg agg agt aat 6858
Thr Trp Ser Pro Ser Lys Ala Arg Leu His Leu Gln Gly Arg Sexr Asn
2205 2210 2215

gee tgg aga cct cag gtg aat aat cca asa gag tgg ctg caa gtg gac 6506
Ala Trp Arg Pro Gln Val Asn Asn Pro Lys Glu Trp Leu Gln Val Asp
2220 2225 2230

tte cag aag aca atg aaa gte aca gga gta act act cag gga gta aaa 6954
Phe Glo Lys Thr Met Lys Val Thr Gly Val Thr Thr Gln Gly Val Lys
2235 2240 2245

tet ctg ctt ace age atg tat gtg aag gag ttc cte ate tee age agt 7002
Ser Leu Leu Thr Ser Met Tyr Val Lys @lu Phe Leu Ile Ser Ser Ser
2250 22585 2260 2265

caa gat ggc cat cayg tgy act ctc ttt ttt cag aat gge aaa gta aag 7050
Gln Asp Gly His @Gln Trp Thr Leu FThe Phe Gln Asn Gly Lys Val Lys
2270 2275 2280

gkt ttt cag gga aat caa gac tec tic aca cet gtg gtg aac teot cta 7088

Val Phe Gln Gly Asn Gln Asp Ser Phe Thr Pro Val Val Asn Ser Leu
2285 2290 2295
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Pro Asn Gu Thr Lys. Thr Tyr Phe Trp Lys Val Gn Hs Hs Mt Ala EI)O 8%@04
1820 pro Thr Lys Asp G n Phe Asp Cys Lys Ala Trp Ala Tyr Phe Se|7 .
1830 1835 1840 Val Asp Lou Qu Lys Asp Val Hs Ser AY Lau Ile Ay Pro Lail
LeU 1845 185@¢0188%0%al Gyps His Thr Asn Thr Lau Asn Pro Al ectiisor/obare Ar g

G n Val - Thr 1860 1865 1870 Val G n du Phe Ala Lau Phe Phe Tbr Ile Phe Asp

G n Thr Lys Q8lecealfdp 168 T Phe T A u Asn I\/bt Gu Arg An Cys
- Arg Ala Proﬁys;;rgsgffng@ nga%§ ggﬁ?}iﬁ Dcaﬁbgfc%@o %90?11 t Au
Asp Pro Thr -Phe bys» G u Asn Tyr NG Phe 23 §0 TblS 1920 1Ile
Asn Gy Tyr Ile Met Asp Thr Leu Pro Ay Lau VaI Met Ala G n 1925 1930 1935
Asp G n ArggthecafrepsTape bye chelrgbeitaSes Yl o yoSakcARg Galclpn 776940 1945
1950 |l e H dabdiis| ¢ Fls 2PndeSdrg@ey ¢vsvalabePluey Bhe odal aWy gidys Lys 1955
190 1365 G u G*Tyr Lys I\/Et A&%EULau Tyr Asa l2sesTyr Pro Ay Val Phe Gu
1970 1975 1980 Thr VaI Gn Leu Pro Ser Lys Ala Ay Ile Trp Arg Val Qu
Cys- 1985 1§§ % 6%?@99?_% TACEICHG EFEFIIPEtaL ePrtFptal a Gly Met24gar Thr
Leu Phe Let t23 5 2010 2015 Tyr gar Asn Lys Cys G n Thr Pro Lau Gy
Met Al a Ser Gly HIS Ile 2020 2025 2030 Arg Asp phe Gn Ile Thr Ala 5er Gy
Gn Tyr Ay cGdrcdtq HbetcRiRc %&%&&Qé@cgﬁétw %tt!cﬁy.céti\.ltat@’ t%%g '}_:-!I 3 Tyr gar
Gy Bar Ile Asn Ala Txp Set Thr 2050 2055 2060 Lys Qu e gar Trp lle
Lys Val Aspckeagchaae AbtcPrigaMatcctdatga me&czag@ae&asc&gs&tt&&tgh-@59 y lle
Lys Thr Gn Gy Ala Arg G n Lys Phe Ser Ser Leu -

gtggggggee

tococeoagatta
tgaaagecatt
aaaactatgt
teatacgttt
atgtttecagy
‘geaaaatgga
agatataatt
tcttaaactg

ggcattetgt

‘ttggtcttaa

gaaataaaat-

attaggekttce
ttatetgaga
cciotactaa
cgtgactgaa
ttggactggt
cecktettge
goacccoetto

ataagttata

aggagggtge atccaattta acttaactet tacctatttt ctgeagetge

cthttcctt
ctteccotgaa
gatgaaactﬁ
aaaataaaac
atcagatcaa
gagaatacaa
atgttattta
agaattatag
ataaatgecaa
tietgaceaa
aacatgtett
taaaggacat
taggagatac
tttoctgetg
aactagagte
gaaaacagaa
¢ekecacceo

actatgacta

gagcagttyy

ccaatataac taggcaaaaa gaagtgagga

aagttaggec
tgaaaaagat
teteagtigt
tacaatettg
taactactac
gtecattatga
atggggttca
atgtgecattt
taaaaaaata
cﬁtgaaattt
acvatitaata
aaactttgta
aaaataacac
ctacttacat
aaaacactce
cataagattg
cacagaactc

aggaagcate

tctecagagte
atttatgatg
ttattatect
gagtcaaaag
agtaaagtcet
ggggcacatt
agaatccecta
ttetgacgag
agtcaggagy

gtgatggcca

tttotgtgga

attectaataa

‘aacaaaaatg

agtbtgaaata
agtctgecat
tgaagggttt
toctgatagt

caaagactge

12

accactteoct
ttaacattte
gatcaagcat
gcaaatcatt
gtittetgette
cttateteca
agtcooectga
tgtecataga
aﬁgcaattgt
agaaagaaaa
aatatgagga
tgracteagt
taacagggga
teoaaggaggt
atcaccacac
actgctcectt
aaaggggget

aacccaggge

gaaacctgea
ctgttgtaga
aggttaagece
ggaacaaage
tggacaatot
ccttacacat
aaactagcat
aattatataa
tataaagcca
tgaaagettt
tgatgatgac
aaatceatgg
ttactetete
aattatatac
cagaagaaaa
aataggatcce
ccatetgect
ggaggcaagg

aaatggaaaa

7423
7483
7543
7603
7663
7723
7783
7843
7903
79263
8023
8083
8143
8203
8263
8323
8383
8443
8503

8563



2085 2090 2095 Tyr Ile Ser Gn Pile I'le Ile Met Tyr Ser Lau Asp Lys
Trp 2100 2105 2110 G n Thr Tyr Axg Gy Asn Set Thr @y Thr Lauﬁe%“’\’%‘f“%ﬁ“
Pile Phe Ay 2115 2120 2125 Asn Val Asp Ser gar Ay Ile Lys Hs Asn Ile

Phe Asn Pro PVEOLBY99 2130 2135 2140 Ile Ala Arg Tyr 1l e Argpdmuson’ér o Thr
H's Tyr Ser Ile Arg Ser 2145 2150 2155 2160 Thr Leu Arg Met G u Lau Met

Ay Cys Asp ., S P8+ S, S8k e 2 5 Pro Lau Gy Met G u gar
Lys Ala‘lle csgér‘ég%ép Al atagér t ?I? Th Al a a%'jl%g %%%?ggiﬁﬁaﬁﬁtgf’%seesﬁf enber

2004 Ser Seradipteihe tibfcrdsdy MoittbPhRaMAReddgod d3a@h i Qrg2@bediSsdtha 2195
2200 2205 Arg Lau H's Leu G n Gy Arg Ser As" Ala Tip Arg Pro G n Val - Asn
2210 2215 22g8@rsAstatPracdipgetd bcdpptdtavgtGhimatat shsmtBher ChidythymaTiaaMet Lys
Val 2225 2230 2235 2240 Thr Ay Val Thr Thr Gn Gy Val Lys Ser Leu LQU

Thr Ser Met *§gittatam gockatpaam Sebagast idagpqpche Achtrchiar SedaaBewwtSEOsG n Asp
Ay Hs An_Trp. Thr. 2260 2265 2270 Lau Phe The G n Asn Ay Lyn Val Lys Va
Phe-Gn @ ytﬁé%tép b K%%agcﬁ‘??SéﬁgﬁagfiSﬁ‘fcg‘é‘fﬁaﬁ%@tﬁﬁafzgﬁr Bt'\%Ft"\?él 8883n Ser

Lau Asp ProgBraotat kattolhl,cAbla2230 2295230 au Arg lle Hs Pro Ga
Ser Tzp Val “Hs Gn TTe Ala Lau Ar g§92305 5518 it Ro s ertef %8 Lou

Ay Cys G utddiacGdr AsftthbadygTydctadaddd ﬁagﬁ:tﬁa&(lﬁc@gt@t?elg%a&gé@g @3;2> DNA

<213> Porci ne '
i agttaaataa aacattgaca cataca 2009

- <210 2

<2311> 2332

<2312> PRY

<213> Homo sapiens

<400> 2
Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val @Glu Leu Ser Trp Asp Tyx
1 5 10 15

Met GIn Ser Asp Leu Gly Glu Leu Pro Val Asp Ala Arg Phe Pro Pro
20 25 30

Arg Val Pro Lys Ser Phe Pro Phe Asn Thy Ser Val Val Tyr Lys Lys
35 40 45

Thr Leu Phe Val Glu FPhe Thr Val His Leu Phe Asn Ile Ala Lys Pro
50 55 60

Arg Pro Pxo Trp Met Gly Leu Leu @ly Pro Thr Ile Gln Ala Glu Val
65 70 75 80

Tyr Asp Thr Val Val Ile Thr Leu Lys Asn Met Ala Ser His Pro Val
. 85 : 20 55

Ser Leun His Ala Val Gly Val Ser Tyr Trp Lys Ala Ser Glu Gly Ala
160 105 110

Glu Tyr Asp Asp Gln Thr Ser Gln Arg Glu Lys Glu Asp Asp Lys Val
115 120 - k2B .

Phe Pro Gly Gly Ser His Thr Tyr Val Trp Gln Val Leu Lys Glu Asn
130 ' 135 1490

Gly Pro Met Rla Ser Asp Pro Leu Cys Leu Thr Tyr Ser Tyr Leu Ser
145 150 155 160

His Val Asp Leu Val Lys Asp Leu Asn Ser Gly Leu Ile Gly Ala Leun
185 - 170 175

13



<400> 3 taagcaccct aagacgtggg tgcactacat rtctgcagag gaggaggact g%gﬁ&gn%cggom
60 ccccgecggtc cccagcccca gtgacagaag ttataaaagt ctctacttga acagtggtc

t cagcgaatt ggtaggaaat acaaaaaagc tcgattcgtc gcttacacgg atgtaacatt 160
t aagact cgt aamQot/ef0r cgt aagaatc aggaatcctg ggacctttac ttt arCuesyada0
agttggagac acacttttga tcatatttaa gaataaagcg agccgaccat ataacatcta 300
ccctcat gga aLeanh 0akdalL alC s} tder 46ACHCAYH0.A0RE! L 33, 83001l ggaa 360
acatttgaaa gacatgccaazdd ct gecagg aaagagtttc aagtat aaqrgoggacag gac 420
t gt ggaagat gggccaacca agtccgatcc tcggtgcctg acccgctact actcgagctc 480
cattaatcta gagagagriecIteygel tLegPye adhoallt BRCaKCHTY el ags tb-gtiacaa 540
agaat ct gt a gaccaaalfdg gaaaccagat @avgtcagac aagagaemcg tcatcctgtt 600
ttctgtattc gat gagaat c aaagctggta cctcgcagag aatattcagc gcttcctccc 660 210 7
Sept enber 2662 54D Y1 BE16% PETISESOEr 05076 ~ckamt 2xydan 2ggaieatayc cccaggat cc
agagttccaa gctt’¢Paaca tcatgcacdd®720 catcaatggetatgtttttg atagcttgca
gctgtcggtt t c ctagtaca aa t agcacagac
ggacttcctc %ﬁ‘};té%”gfﬁﬁ%% cqtqg' Sa&%tﬁﬁ Thga‘%gt H Elﬁ'cavg%&ts gzh‘?gct at gaaga
cacactcacc ctgttcccct tctcaggaga 900 aacggt cttc at gt caat gg aaaacccagg
tctctgggt c séngegtgecedCaactiagay 390 nistA-goggass agngggat-gaggagect t act
gaaggtgtat agttgtgaca gggecattgg 1020 txpattattat gacaacaett at gaagat at
tccaggcttc ttgctgagtg gaaagaatgt 1080 cattgaaccc agaagctttg cccagaattc
aagaccccct @t éég&j@’d”leflgbf 2 (35 Aro £)1 [B1FH§ S« 1P PRRTeu<@13> Por ci ne
<400> 4 Ser Val Al a L Lys H| s Pro 137§ Thr Trp Val A% Tyr lle Ser Ala 1
5 10 15 Glu Y%G @lazgroAl VaI Proﬁ Pro 5er Asp 20
25 30 Arg Ser TyF %Eﬁ ASHISEF 558 §lle Ay 35
40 45 Arg Lys Tyr Lys Lys AI a Arg e Val Al a Tyr r Asp VaI Thr Phe 50
55 60 Lys Thér Akg faysSrid ond héu PEO 2Ty re1d e Sef: Awymdd @) 8Ru @iy Pro Leu |
2380 295 300

Gln Phe Leu Leu Phe Cys His Ile Ser Ser His Gln His Asp Gly Met
305 310 315 320

Glu Ala Tyr Val Lys Val Asp Ser Cys Pro Glu Glu Pro @ln Leu Arg
325 330 335

Met Lys Asn Asn Glu Glu Ala Glu Asp Tyr Asp Asp Asp Leu Thr Asp
340 345 350

Ser Glu Met Asp Val Val Arg Phe Asp Asp Asp Asn Ser Pro Ser Phe
355 360 265

Ile Gln Ile Arg Ser Val Ala Lys Lys His Pro Lys Thr Trp Val His
- 370 375 380

Tyr Ile Ala Ala Glu Glu Glu Asp Trp Asp Tyr Ala Pro Leu Val Leu
385 390 395 4900

Ala Proc Asp Asp Arg Ser Tyr Lys Ser Gln Tyr Leu Asn Asn Gly Pro
405 410 415

Gln Arg Ile Gly Arg Lys Tyr Lys Lys Val Arg Phe Met Ala Tyr Thr
420 425 430

Asp Glu Thr Phe Lys Thr Arg Glu Ala Ile Gln His Glu Ser Gly Ile
435 440 445

Leu Gly Pro Leu Leu Tyr Gly Glu Val ¢ly Asp Thr Leu Leu Ile Ile
450 455 460
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65 70 75 80 Leu Tyr- @y GQu Val Ay Asp Thr Leu Leu Ile Ile Phe
85 90 95 Ala Ser Arg Pro Tyr Asn Ile Tyr Pro Hs @y Ile Thr Ang%gFQ@gFEH&I
100 105 110 Ala Leu H's Pro Gy Arg Leu Leu Lys Gy Trp Lys H's Leu Lys Asp
115 120 125 NEOOPF309 | e Leu Pro Ay Qu Thr Phe Lys Tyr LysPaWpsoTmsors/al Thr
130 135 140 Val du Asp Ay Pro Thr Lys Ser Asp Pro Arg Cys Leu Thr Arg Tyr
145 150 155 46QEysonSeln Sed s38Taobl £cA00 hell 16l Uy eh L a Ser Ay Leu
Ile 165 17Q@ed75 22 7 Septenher 2004 01/ @84 09 PCT/ USO1 Oé 6 Ay Pro Leu
Leu Ile Cys Tyr Lys GQu Ser Val Asp Gn Arg Ay Asn 180 - 185 190 A n Mt
Met Ser AspThyfsAriplAdy Vad IehervkeirrPhe Ser mMalerPhesAsy vai9hy200 205 A u
Asn A n Ser Trp Tyr Leu AP GQu Asn |le @n Arg Phe Leu &0 210 215 220
Asn Pro Asp. 3y Leu A n Pro An Asp Pro Qu Phe Gn Ala Ser Asn 225 230
235 240 1| er/EtyLeHiIﬁszggP Pie PAR e %‘I?ﬁﬂ A Cphdlasfedels Teuld n Leu Ser
245 250 255 Vval Cys Ll His G u Val 2 Tyr Trp Tyr 178 Leu Ser val Ay A a
260265 270 V e Ser Tyr .Thr Phe Lys H s
275 280 285T%/s&h’1|v§ﬁ%% %fc%&%s eél’.fTﬁ‘lrc’ ij%nr‘%?ei%‘;%‘é B Bhe Ser Gy @ u
290 295 300 Thr Val Phe Met Ser Met A u Asn Pro Gy Leu Trp Val Leu Gy Cys
305 310 3151820@btirsxglsr Sex sASBekaihe/ ] ASNMA GLédnygMeb ddwradl @ Leu Leu Lys
Val 325 330 3380Tyr Ser Cys ASpsArg Asp Ile Gsyo Asp Tyr Tyr Asp Asn Thr

Tyr Qu
y Ser Gly Leu Ile Gly Pro ILeu Leu Ile Cys Tyr Lys Glu Ser Val Asp

545 550 555 560

Gln axg Gly Asn Gln Ile Met Ser Asp Lys Arg Asn Val Ile Leu Phe
. 565 570 575

Ser Val Phe Asp Glu Asn Arg Ser Trp Tyr Leu Thr Glu ZAsn Ile Gln
580 585 5390

Arg Phe Leu Pro Asn Pro Ala Gly Val Gln Leu Glu Asp Pro Glu Phe
595 600 605

Gln BRla Ser Asn Ile Met His Ser Ile Asn Gly Tyr Val Bhe Asp Ser
' 610 615 620

Leu Gln Leu Ser Val Cys Leu His Glu Val Ala Tyr Trp Tyr Ile Lé.u
625 830 635 . 640

Ser Ile Gly Ala Gln Thr Asp Phe Leu Ser Val Phe Phe Ser Gly Tyr
645 650 655

Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr Leu Phe Pro
. &80 665 870

Phe Ser Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro Gly Leu Trp
675 680 685

Ile Leu Gly Cys His &sn Ser Asp Phe Arg Asn Arg Gly Met Thr Ala
690 695 700

Leu Leu Lys Val Ser Ser Cys Asp Lys Asn Thr Gly Asp Tyr Tyr Glu
705 710 715 ' 720

Asp Ser Tyr Glu Asp Ile Ser Ala Tyr Leu Leu Ser Lys Asn Asn Ala
725 : 730 735

Ile Glu Pro Arg Ser Phe Ser Gln Asn Ser Arg His Pro Ser Thr Arg
740 745 750

15



340 345 350 Asp Ile Pro Gy Phe Leu Leu Ser Gy Lys Asn Val Ile u, Pr.o

355 360 365 <210> 5 <211> 44 <212> DNA <213> Artificial Sequegggp%éh&
<223> Description of Artificial Sequence:oligonucleotide primer <400> 5

ct aat acgac tcactatagg gctcgagcgg ccgcccgggc aggt 44 <210> 6 <211> 27

<212> DNA <213> Artificial Sequence 23 7 Septenber 2004 WO 01/68109 <220>
<223> Description of Artificial Sequence:oli | eqti.de lTer <400> 6
ccatcctaat acBiciaty® Btagthe %2103 I}E%ffi>&§%%<%2§gm}}§13> Artificial
Sequence <220> <223 Descri ption 015 Artificial sequence:oligonucleotide

primer <400> 7 ceal 0acAl 12292660 iy ek Crre 24 mf 1ye2i>e23As<212> DNA
<213> Artificral 7f;%equence 775 780 :

val Ser Ser Ser Asp Leu Ley Met Leun Leu Arg Gln Ser Pro Thr Pzro
185 720 793 800

Fis Gly Leu Ser Leu Sar Asp Leu Gln Glu Ala Lys Tyr Glu Thr FPhe
BOS 810 815

Ser Asp Bsp Pro Ser Pro Gly Ala Ile Asp Sex Bsn Rsn Ser Leu Ser
B20 825 830

@lu Met Thr His Phe Ary Pro Gln Leu His His Ser Gly Asp Mat Val
A35 840 845

the Thr Pro Glu Ser Gly Leu Gln Leu Azg Leu Asn Glu Lys Leu Gly
850 855 B850 :

Thr Thr Ala Ala Thr Glu Leu Lys Lys Leud Asp Pha Lys Val Ser Ser
465 B70 B75 gan

Thr Ser Asn Asn Leu Ile Ser Thr Ile Pro Sex Asp Asn Leu Ala ala
Bas 830 HS5

@ly Thr Asp Asn Thr Ser Sexr Leu Gly Pro Fra Ser Met Pro Vil His
990 2905 910

Tyr Asp Ser Gln Leu Asp Thr Thr Leu Phe @&ly Lys Lys Ser Sexr Pro
915 920 , 925

Lew Thr Glu Ser Gly dly Pro Leu Ser Leu Ser Glu Glu Asn Asn Asp
230 9358 240

Ser Lys Leu Leu Glu Ser Gly Leu Mebt Asn Ser Gln Glu Ser Sex Trp
945 954 955 960

Gly Lys asn Val Sex Ser Thr @lu Ser Gly Arg Leu Phe Lys Gly Lys
965 970 975

Bbrg Ala His Gly Pro Ala Leu Leu Thr Lys AsSp Rsh Ala Leu the Liys
980 385 280

val Ser Ile Ser Leu Leu Lys Thr Asn Lys Thr Ser hsn Asn Ser Ala
ges 1000 1005

Thr Asn Arg Lys Thr His Ile Asp Gly Fro Ser Leu Leu Ile Glu Asn
1l0iC 1015 1020

Ser Pro Ser Val Trp ¢ln Asn Ile Leu Glu Ser Asp Thr Glu Phe Lys
1025 1030 1635 1040

16 ©



Artificial
Sequence: ol i gonucl eot i de
<211> 50
of Artificial
24 7 Sept enbé¥= 28d4 "\ {5°01768

Sequence <220>

Sequence: ol i gonucl eot |

eot| geq

Asm Met Glu Met Val
1075

Ala Gln Asun Pro Asp
le3q

Ser Ala Azg Tzp Ile
1105

Gly @ln Gly Pro Ser
1125

Ser val Glu Gly Gln
1140

Gly Lys GLy Glu Phe
1155

Pro Ser Ser Arg Asn
1170

Asn Asn Thr His Asn
1185

Lys Glu Thr Leu Ile
1205

val Thr gly Thr Lys
1220

Arg cln Asn Val Glu
1235

@ln BAsp Phe Arg Ser
12540

Thr Ala Hiz Phe Ser
1265

Gly Asn Gln Thr Lys
1288

Tle Sexr Pro aAsn Th¥
1300

Arg Ala Leu Lys Gln
1315

1065
@ln GIn Lys Lys Glu
1080

Mat Ser Phe Phe Lys
10395

eln Arg Thr His Gly
L110

Pro Lys Gln Leu Val
- 1130
Asn Phe Leu Ser Glu
1145

Thr Lys Asp Val Gly
1189

Leu Phe Leu Thr Asn
1175

Gly Glu Lys Lys Il=
1190

Gln Glu Asn Val val
1210

asn Phe Msb Lys Asn

122s

Gly Ser Tyr Glu Gly
12440

Leu Asn ASp Ser Thr

1255

Lys Lvs Gly Glu Glu

1279

Gla Ile Val @Glu Lys
1230

Ser @Gln @Gln Asnm  TBhe
1308

Phe Ary Leu Pro Leu
1320

17 ©

<211> 24

de | re
HoF BT T50
caccatgtcg agccaccatg cag&?agagc tctccacctg 50 <210> 11
DNA <213> Ar %Liﬁ%aﬁm
Sequence: ol i gonuc

<223> Description of Artificial Sequence:oligonucleotide '
<400> 8 actcactata gggctcgagc ggc <210> 9 7£%§§Eﬁ%r2004

<223> Description of Artificial

primer <400> 9 gggtgcaaag cgctgacatc agtg <210>
<212> DNA <213> Artificial - Sequence <220>

<212> DNA <

<223> Description

éﬁpg%%ggg%ggggahg 24 23 24

1070

Gly Pro Lle Pro Bro
1G85

Mek Leu Phe Leu Pro
1100

Lys Agn Ser Leu Asn

1118

Ser Leu Gly Pro Glu
1135

Lys Ben Lys Val Val
1150

Leu Lys Glu Mat Val
1lies

Leu Asp Asn Leu His
1186

@ln dlw ¢lu Ile glu
1195

Leu Pro Gln Ile His
1215

Leu Phe Teu Leu Ser
1230

Ala Tyr Ala Pro Val
1245

Asn Arg Thr Lys Lya
1260

Glu Asn Leu Glu Gly
1275

Tyr Ala Cys Thr Thz
1235

Val Thr Gln Azrg Sar
1310

Glu Glu Thr Glu Leu
1325

GgéLt cgage
<211> 31
eNGer 2R Me <223 >R sed ivpt men sof  Ast Lfd ci al

<212>

Asp
Glu
Sexr
1120
Lys
val
phe
Glu
Liys
1200
Thr
Thre
Leu
His
Leu
1280
Arg

Lys

Glu



pri mer

<210> 13

<400> 11.
<212> DNA <213> Artificial
Sequence: ol i gonucl eot i de.
<211> 22
Description of Artificial
aggaaattcc actggaacct to <210> 14
Sequence <220bys &pP

470 3TLDELT M HIFB A ZBf-

cgcgcggccg cgcatctggc aaagctgagt t
Sequence <220>
pri mer

Sequence: ollgonucleotlde

<211> 25

TEFFFTF@la

Sequence <220>
pri mer
12>

31 <210> 12
<223> Description of

_ <400> 12 gaaat aagcc caggctttgc agtcraa 27
<212> DNA <213> Artificial

ﬁetpI ?ni'lberél(]ﬂ4
<223>

<400> 13
erﬁgl%m egglf|C|aI

grggence ol gonucl eoti de
primer <400> 14 &?ﬁbgggtga att cgdagyt agcgn 22 2 7 Septenmber 2004 WO
éL? Thr Ley Thr ¢in Ile Asp Tyr Asn Glu Lys

01/ 68109 PCT/%&;XQLS

e 3

1345

glu Lys Gly Ala Ile
13658

Ser Hiz Ser Il= EFro

1394¢

val Ser Ser FPhe Pro
13385

Phe Gln psp Asa Sexr
1410

AEp Serx Gly val Gln
1425

Asn Asn Leu Ser Lew
1445

Arg Glu val Gly Ser
1480

Lys Lys Vval ©lu Asn
1475

Ser Gly Lys val Giu
1490

Leu Phe Pro Thr Glu
1505

val Glu Gly Ser Lau
i525

Glu ala Asn Arg Pro
1540

Ser Sar Alz Lys Thr
1555

Asn His
1570

Tyr Gly Thr

Lys
1585

Ser Pra Gld Lys

Leu hAsp Ala Cys Glu
1805

1350

Thr Gln Sexr Pra Leu
137¢

Gln Ala Asn Aryg Ser
1285

Ser Ile Arg DPxo Ile
1400

Ser His Leu Pro Ala

1415

Glu Ser Ser Hip Phe
1430

Ala Ile Leu Thz Leu
1450

Leu Gly Thr Ssr Ala
1465

Thr Val lLewu Pro LYS
1480

Leu Leu Pro Lys Val
1425

Thr - Ser Asn Gly Ser
1510

Leu Gln Gily Thr Glu
1530

Gly Lys val Proc Fhe

15458

Pro Ser Lys Leu Leu
1560

Gln Zle
1575

Pro Lys Glu
Thr Ala Phe Lys Lys
15820

Ser Asn Eis Ala Il=
lgio

1355

Ser Asp Cys Leu Thr
1375

Pro Leu Pro Ils Ala

1390

Tyr Leu Thr Axg Val
L4053

Ala Ser Tyr Arg Lys
1424

Leu Gln Gly Ala Lys
1435

Glu Met Thr Gly Asp
1455

Thr Asn Ser Val Thr
1470

Pro Asp Leu Pro Lys
1485

His Tle Tyr GIn Lys
1500

Pro Gly His Leu A=p
1515

Gly Ala Ile Lys Trp
1535

Leu Arg Val Ala Thr
1550

Asp Pro Leu Alax Trp
1565

Glu Trp
1580

Lys Sex Gln

Lys &sp Thr Ila Leun

1525

Ale Ala Ile Asn Glu
1615

13E0

Arg

Lys

Leu

Lvys

Lys

1440

¢in

Tyr

The

Leu

1520

Asn

Gln

ASp

Glu

Ser

1606

Gly



<211> 23
Artificial
ttg 23 <210> 16

Sequence- <220>

<212> DNA <213> Artificial
Sequence: ol i gonucl eot i de
<211> 24
Description of Artificial
acagcccatc aactccatgc gaag <210> 17

primer

<212> DNA <213> Ar
Sequence:
<211> 19

<223> Description of Artificial

Sequence <220>

<223> Descn

<400> 15 gagttcatcg 99

tificial

o

Sequence <220>
A i gonucl eotide prinmer <400> 16

tRbe?2004

agacctg
<223>

<212> DNA <213> Artificial

Sequence: ol i gonucl eot i de

primer <400> ¢4 iwagggoaat cuaguachic Yak2h > Tis Al R¥d $1p Bly <249 ShPNA <213>
<223> Descrip?ion of Artificitat

15, 659,991 922 £OLgt ogac ¢ 21

Artificial

Glu Ile Thr Arg Thr Thr Leun

1650

Sequence <22¢ps

Sequence ol i gonucl eoti de
Gluy Arzrg Leu Cys

rinmer 24 19 <400>
ar Gln Asn Pro Pro Val

1540

Gln Ser Asp
1855

Asp Asp Thr Ile Ser Val @lw Met Ly Lys

1665

Asp Glu Asp @lu Asn
1685

His Tyr Phe Ile

Ala Alg val @lu Arg

1870

Gln Ser Pro Arg Sex
1530

Leu
1765

Sar Ser Pro Hizs Val Leu Arg Asn Axry Ala

1724

€ln Phe Lys Lys Val val Phe Gln Glu FPhe

1730

1735

Gln Pro Leu Tyr Arg Gly GIu Leu Asm Glu

1745

Iro Tyr Ile Arg Ala
1785

1750

Glun Val Glu Asp Asn
1770

Asn Gln Ala Sexr Arg Pro Tyr Ser Phe Tyr

1785

Glu Glu Asp &ln Arg @lo Gly Ala Glu Pro

1800

‘Pro Asm Glu Thr Lys Thr Tyr Phe Trp Lys

1814

Pro Thr Lys Asp Glu Phe

16825

Val Asp Leu Glu Lys
1845

1815

Asp Cys Lys Ala
1e30

Asp val His Ser Gly
1850

val ¢ys Hies Thr Asn Thr Leu Asn Pro Ala

1865

val Gln Glu Phe Ala Leu Phé Fhe Thr Ile

lB80

Trp Tyr Phe Thr Glu Asn Mst Glu Axg Asn

1890

1825

19

1845

Gln Glu Glu Ile Asp Tyr
1660

Glu Asp Phe Asp Ifle Tyx
1675 1580

FPhe Gln Lys Lys The arg
1635

Trp Asp Tyr Gly Met Sex
1710

Gln Sar Gly Ser Val Pro
1725

Thr Asp Gly Sexr Phe Thz
1740

Bis Leu &ly Leu Leu Gly
1755 1760

Ila Met Val Thr Fhe
1775

Arg
Ser Ser Leu Ilae Ser Tyx
1754¢

Axg Lys Asn Phe Val Lys
IBOS

vzl cln His His Met Bla
1820

Trp Ala Tyr Phe Ser Asp
1835 1820

Leu Ile Gly Pro Lew
1855

Leu
His Gly Azxg Gln Val Thr
1870 ’

Phe Asp Glu Thyx Lys Ser
1885

Cys Arg BAla Pro Cys Asn
1300



<210> 19 <211> 24
PCT/ US01/ 05076 <213> Artificial
Artificial
agcc <210> 20
Description of Artificial
gt agagst sc tgkgcctcrc akccyag <210> 21
Artificial
Sequence: ol i gensicl eot i de
<211> 21

<211> 27

<211> 24

<223.> Descri

Sequence

<212> DNA 26 7 Septenber 2004 WD 01/65109
Sequence <220>
Sequence: ol i gonucl eot i de

ot i7OSr§:pg:]mber 2004

primer <400> 19 gtagagstcc tgtgcctcgce
<212> DNA <213> Artificial

Sequence: ol i gonucl eot i de

<220> <223>

primer <400> 20
<212> DNA <213>

Sequerts veR20n arse223> Destrei tsi Ovv bfn AP MgcPhy His Ala

of ArtificialTlseqaeteldl Fifontitd 8% M **brile

Sequ

pri ke <400> 21 ctteYéatgg agttgat gdifct gt <210>
<212> DNA <213> Artifici al

S0°E..~4205e: $823quPescription

1335

Asp Glu Arg Ile Arg Trp Tys Leu Leu Ser Met Gly Ser Asn Glu

1944

Ile Hiz Sexr Ile His

13955

Glu Glw Tyr Lys Met
1974

Thr Val Glu Met Leu
1985

Leu Ila Gly Glu His
Z005

Tyr Ser Asn LYS
2020

cys

Arg Asp Fhe Gln Ile

2035

Lys Leu Ala Arg Leu
2050

Lys Glu Pro Fha Ser

2065

Ile His dly Ile Lys
2085

Tyr Ile Ser Gln Phe
2100

@ln Thr Tyr Aryg Gly
2115

Asn Val Asp Ser Ser
2130

Ile
2145

Ala Arg Tyr Ile
Thr Leu Arg Mst Glu
2165

Pro Leu Gly Meb Glu
21309

1545

Phe Ser Gly His val
1260

Ala Leu Tyr Asit Lau
1975

Bra Ser Lys 3la Gly

1990

Leu His Ala Gly Mer
2010

Gln Thr Pro Leun dGly
2025

Thy Ala Ser Gly Gln
2040

His Tyr Ser Gly 8ex
205%

Trp Ile Lys Val Asp
2070

Thr Gln Gly Ala Arg
2090

Ile Ile Met Tyr Ser
2105

Aen Ser Thr Gly Thr

2120

¢ly Ile Lys His Asn
2135

Arg Leu His Pre Thr
2150

Leu Mat Gly Cys Asp
2170

Ser Lys Ala Ile
2185

5e1

20 @

1354

Phe Thr Val Arg Lys
1385

Tyr Pra
1580

@ly val Phe

Iile
1395

Trp Arg Val Glu
gar Thr Leu Phe Leu
2015

Met Ala Ser Gly His
2034

Tyr Gly €ln Trp Ala
2045

Ile Asn Ala Tzp Ser
24080

Tew Leu Als Pro Met
2075

@ln Livs Phe Sexr Ser
2095

Leu Asp Gly Lys
2119

Lys
tieu Mat Val Fhe Phe
2135

Ile Phe Asn Fro Pro
2140

Hi=

2155

Tyr S=r Ile Ary
Leu Asn Ser Cys Ser
2175

Asp Ala Gln Ile Thr
2130

Lsn

Lys

Glu

Cys

2000

val

Ile

Pro

Thr

Ila

20840

Leud

T D

Gly

Ile

Ser

2160

Mabt

Ala



<400> 22 aat caggact cctccacccc g <210> 23

Artificial

PCT/ US01/ 05076 <223> Description of Artificial

primer <400> 23 ggatccaccc cacgagctgg 20 <210> 24
Sequence <220>
Sequence: ol i gonucl eot i de

<213> Artificial

<210> 25

Description of Artifisei al

primer

aat caggact cctccacccc cg 22 <210> 26

Arg Leu His L

2210

Asn Dro Lys Glu Trp Len

2225

Thr GLy Val Thr Thr Gln

Val Lys Glu Fhe

Le=u Phe Bhe Gln Asn

Ser Phe

2215

2230

2245

Lel
2260

2275

2230

Tyr Led Arg Tle His

2305

Met Glu Val Leu Gly

<210
<2LLx>
<2125
<213

<400>

3
1130
DA

Thr Pro Val

Tle

Gly

val

2280

229%

2310

2325

Poraine

El

taageagect aagacgbogg

scccgeggta

teocagogaabt

tazqacteogh

agbbtggagac

cocteataga

acatttbgaaa

Egtggaagat

cattaakbeta

agaatotgta

ttctagtatte

cccagaacca
ggtaggaaat
aaagerattc
acactbtbga
atcactgatg
gacatgecaa
gggecaacea
gagaaagata
gacgaaagag

gatgagaatc

tgcactacat
glteacagang
acaaaaaagae
cgtatgaate
ttatatbraa
teagegottt
ttctgccagg.
agtccgatoe
tggetragyg
gaaaccagal

azagaetggta

Gln Vval hsp Pha Gln

<211> 20
Sequence <220> 24 27 24 21 27 7 Septenber

<212> DNA <213>
2004 WO 0172%5?6‘3“"‘*" 2004

Sequence: ol i gonucl eot i de

2220

<211> 24
<223> Description of Artificial

<400> 24 cgccctgagg ctcgaggttc tagg 24
<2lskr &2 Tye212n DMAA? §8> Pk t Afd ChalriSéquédne e 522289 Alx223>
Sequence: 8k9gonucl eoti de 2p#5 mer <400> 25

<2

Lys Thr Met Lys Val

2238

Gly val Lyws Ser Leu

2250

Ser Sex Ser Gln Asp

2265

Lys Val Lys Val Phe

A<  Ser Leu Asp Pro

Pro Gln Ser Tip Val His

12> DNA

su Gln Gly Axrg Ser Asn Ala Trp Arg Pro Gln Val Asn

2240

2255

2270

228535

2304

2315

2330

chetgoagayg
ttataaaagt
tegartegie
aggaatccfg
gaataaageyg
gcaccoaggg
agagactttc
nwoggtgectg
actcattgge
gatgteagac

colhogeagag

21¢

Cys @lu Alz Gln Asp Leu Tyx

gaggaggact
cteracttga
gottacacgy
qgaccickac
agacgaccat
agactbataa
aagtatazal
accEgctact
cotchestea
aagagaaacy

aatatteage

Leu Thr Sex Mst Tyr

Gly Hizs Gln Trp Thr

Gln Gly Asn Gln Asp

Pro Leu Leu Thr Arg

@Gln Ile ala Leu Ary

2320

gagactacge
acagtagtce
atgtaacatco
tttatyggaga
atdacaktecta
aagytuggaa
ggacagtgac
actcgagcte
tctgctacaza
tcatackgtth

gettectocce

3]

12a0

1aaq

240

300

360

420

480

540

anQn

860



<211> 20 <212> DNA. <213> Artifig:i al 'Sequence,<220> <223> Descr,,ig%%ie%e?fwm
Artificial  Sequence:oligonucleotide primer <400> 26 ccttgcagga attcgattca
20 <210> 27 <211> 21 <212> DNA <213> Artificial Sequence <220> <223>
Descri ption ofVOM6B¥Pci al Sequence: ol i gonucl eotide . prinmer PEI/YSB&p76nber
2004 WO 01/68109 <400> 27 ccgtggtgaa cgctctggac ¢ PCT/USO1/ 05076 <210> 28
<211> 2319 =2iERgRPREgsRk3zgdVscailee el Og%ﬁté\éggcaGtQaéglcgcaél 3,4-au phe
Ala Cys Phe Phe Lau Ser Lau Phe Asn-Phe 1 5 10 i5 Cys Ser "Ser Ala lle Arg
Arg Tyr Tyr ds&erChyc AkbgtiattdChtedcatycSefotglihy?b t30tthicRe\Rgdivaeddae7éd N Ser
Asp Lau Lau Ser Val Lau H's Thr Asp Ser 35 40 45 Arg Phe Leu Pro Arg Met
Ser Thr Ser PHE'ISRBC PHRAGAEL Fh pasgeradaceygaB b dge @@thdwctqutsgwssérmrAVal 5

i N- a Lys Pro Ar ro
oo Yoo Net Eerhee (Calhagr bRt <ptmsh) sacactcace clgtibobet thtongsiom 405 || O

aacggtette atgteaatgg aaaacccagg totctgggte ctagggtgee acaactcaga 960
cttgeggaac agagggatga cagecttact gaaggtgtat agttgtgaca gggacattgg 1020
tgattattat gacaacactt atgaagatat tecaggette ttgcotgagty gaaagaatgt 1oso
cattgaacce agaagctttg cocagaattc aagaccecet agtgocgagea 1130
<210> 4

<211> 368

. <212» PRT
<213> Porcoine

<400> 4
~Ser Val Ala Lys Lys His Pro Lys Thr Trp Val His Tyr Ile Ser Ala
1 5 19 is

@lu Glu @lu Aep Trp Asp Tyr aAla Pro Ala Val Pro Ser Pro Ser Asp
20 25 30

Arg Ser Tyr Lys Ser Leu Tyr Leu Asn Ser Gly Pro Gln Arg Ile Gliy
35 40 45

2rg Lys Tyr Lys Lys Ala Arg FPhe Val Ala Tyr Thr Asp Val Thr She
50 55 60

Lys Thr Arg Lys Ala Ile Pro Tyr Glu Ser Gly Ile Leu Gly Pro Leu
. Leu Tyr Gly Glu Val Gly Asp Thr Leu Leu Ile Ile Phe Lys Asn Lys
85 : 20 : 95

Ala Ser Arg Pro Tyr Asn Ile Tyr Pro His Gly Ile Thr Asp Val Ser
100 105 110

Ala Leu His Pro Gly Arg Leu Leu Lys Gly Trp Lys His Leu Lys Asp
115 120 ’ 125

Met Pro Ile Leu Pro Gly Glu Thr Phe Lys Tyr Lys Trp Thr Val Thr
130 ’ 135 140

Val Glu Asp Gly Pro Thr Lys Ser Asp Pro Arg Cys Leu Thr Arg Tyr
145 150 1558 160

Tyr Ser Ser Ser Ile Asn Leu Glu Lys Asp Leu Ala Ser Gly Leu Ile
165 170 175

22



85 90 95 Trp Thr Au Val H's Asp Thr Val Val Ile Thr Lau Lys An .}_}@%t N By 004
100 105 110 Ser His Pro Val Ser Lau H's Ala Val Ay Val Ser Tyr ?_

115 120 125 Ser Au Ay Asp Gu Tyr Au Asp An Thr Ser A n Met Qu Lys Gu
130 135 140 A¥® M&piobys Val Phe Pro Ay Au Ser His Thr Tyr PURUSIIRO76 n Val
145 150 155 160 Lau Lys Qu Asn Gy Pro Met Ala Ser Asp Pro Pro Cys Lau Thr
Tyr 165 170g1L75rco8Eu T¥G t Vi Lau Asn Ser
Gy Leu 180 %85 190 kLke %%yc%agyf%%%s@g%a 8]!SSLPLysn Egﬁi gﬂ% Ber Lau Ser
Lys u Arg 195 200 205 Thr G n Met Lau Tyr G n Phe Val Leu Lau Phe Al a
Val Phe Asp @nuMetPlier 225 R2p0ryE frd wsn Ser 11k (el sheSedr GurHbmsfsn Asp Ser
Tyr Thr A n Ser Me#25225 230 235 240021 29 7 Septemdser 2004 WO 01/ 68109
PCTI USO01/ 05076 Asp Ser Ala Ser Ala Arg Asp Trp Pro Lys Met His Thr Val Asn
dy 245 25&1?5%5%9% VaF TEEnTvAr fevsata %é APPdEleI mLksy Pheel@ Preys H s Arg
Lys Ser 260 265270 Val Tyr Tr Hi s Val 11e A3Met Gy Thr Thr Pro Qu

Ile H's Ser , 273 2 h Hi e;bhe val Arg Asn
Hs Arg A n Alsa 2§% %L:?%?ggegrc!l:g% %% %)@1 P% P& ﬁ]e eﬁ124 he Leu Thr
Ala A n Thr Leu Leu 305 310 315 320 Ile Asp Leu Gy A@n Phe Leu Leu the

Cys Hi s Il e Sermssenidiser Lyys 253281380 33D phk a=pserGan Mt 1A WAl a Tyr Val
Lys Val Asp Ser Cys Pro @48 G n 230 255

Val Cys Leun His Glu Val Ala Tyr Trp Tyr Ile Leu Ser Val Gly RAla
260 265 270

Gln Thr Asp Phe Leu Ser Val Phe Phe Ser Gly Tyr Thr Phe Lys His
275 280 285

Lys Met Val Tyr @&lu Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu
280 295 300

Thr Val Phe Met Ser Met Glu Asn Pro Gly Leu Trp Val Leu Gly Cys
305 310 315 320

His Asn Ser Asp Leu Arg Asn Arg Gly Met Thr Ala Leu Leu Lys Val
325 330 335

Tyr Ser Cys Asp Arg Asp Ile Gly Asp Tyr Tyr Asp Asn Thr Tyr Glu
340 . 345 350

Asp Ile Pro Gly Phe Leu Leu Ser Gly Lys Asn Val Ile Glu Yro Arg
355 _ 360 365

<210> 5

<21l> 44

<212> DNA

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence:oligonuclectide
primer

<400> &
ctaatacgac tcactatagg getecgagegy ccogeceggge aggt - 44

<210> 6

<211> 27

<212> DNA

<213> Artificial Sequence

23



340
355
370
385
Pro
Leu
Arg
Ile
Val
Arg
H s
Pro

345 350 Ser An. Trp An Lys Lys Asn Asn Asn Gu G u Mt Gu,,%BtT r é@{%
360 365 Asp Asp Leu Tyr Ser Gu Met Asp Met Phe Thr Leu Asp °R¥,"§r
375 380 Ser Pro Phe Ile An lle Arg Ser Val Ala Lys Lys Tyr Pro Lys Thr

390 395 MOFPM e His Tyr Ile Ser Ala Au A u G u AspPCR/gsoNess7eryr Al a

405 410 415 Ser Val Pro Thr Ser Asp Asn vy Ser Tyr Lys Ser @n Tyr

Ser 42Q24@5 430 Asn Ay Pro Hs Arg Ile Ay Arg Lys Tyr Lys Lys Val

Phe || e <2485 pdd@igdbnAba afyaridiit fAspeddedolBgbnddigodiss Thr Arg G u Thr

Gn Hs Qu p46&r455 460 Ser Ay Leu Leu Ay Pro Leu Leu Tyr Ay Qu

Gy Asp Thr Leu 465 470 475 480 Leu Ile Ile Phe Lys Asn G n Al a Ser

Pro Tyr <#°1 e Tyr Pro 485 490 495 Hs Ay Ile Thr Asp Val Ser Pro Leu

Al a Arg AP ERY PFEROAPYT 8699895 510 Gy lle Lys His Val Lys?’Asp Leu

lle Hs Pro Ay Qu Ile Phe 515 520 525 30 7 Septenber 2004 WO

01/ 68109 PCLLLUS0L/ 05076 Lys Tyr Lys Trp Thr Val Thr Val Au Asp Gy Pro Thr

Lys
Asn
Leu
Net
Asn

Ser Asp «29530:,535 540 Pro Arg Cys Lau Thr Arg Tyr Tyr Ser Ser Phe Ille
Pro d u<At® o5 550 555 560 Asp Len Ala Ser Gy Lau Ile Gy Pro Leu
Il e Cys <?y3> bysirGhinl SGhelcd) 575 Ser Val Asp G n Arg Ay Asn G n Mt
Ser Asp Lys Arg Asn Val 580 585 590 Ile Leu Phe Ser Ile Phe Asp Gu
An Ser<¥¥Y Tyr Ile Thr Gn 595 600 605

<223> Déscription of Artificial Sequence:oligonuclectide
primer :

-<400> 7
ccattgacat gaagaccgtt tcte 24

<2103> 8
<211l> 23
<212> DNA
T «213> Artificial Sequence

<220>
<223> Degcription of Artificial Sequence:oligonuclectide
primer

<400> 8
actcactata gggctegage gge 23

<210> 9

<21l> 24

<212> DNA

<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence:oligonuclectide
primexr

<400> 9
gggtgcaaag cgctgacate agtg 24

<210> 10
<211> 50
<212> DNA :
<213>» Artificial Sequence

<220>

<223> Description of Artificial Sequence:oligonucleotide
primexr

24



Asn Met A n Arg Phe Lau Pro Asn Ala Ala Lys Thr A n Pro G n Asp
620 Pro Ay Phg Gn Ala Ser Asn Ile Met Hs Ser Ile Asn Gy Ter\%ﬂ'&"%%gzom
630 635 640 Phe Asp Ser Leu Qu Leu Thr Val Cys Leu H's Gu Val Ala Tyr Trp
645 650 655 HV@O01H80L au Ser Val Ay Ala G n Thr Asp Phe Lauwr@®soihse7éhe Phe
660 665 670 Ser Ay Tyr Thr Phe Lys His Lys Met Val Tyr Qu Asp Thr Leu Thbr
675 680 685 .Lgst Phe Pro Phe S5er Ay G u Thr Val Phe Met Ser Net Qu Asn Pro
690 695 700 cEtatchast ThgbaVatool @sbcibiatSydgllanads RcBRachgP Phe Arg doys Arg Ay
705 710 715 720 Net Thr Ala Leu Lau Lys Val Ser Ser Cys Asp Lys Ser Thr Ser
Asp 725 730 735 Tyr Tyr Gu Gn Ile Tyr Gu Asp Ile Pro Thr dn Lau Val
Asn Ju 7462¥%51¥50 Asn Asn Val Ile Asp Pro Arg Ser Phe Phe @ n Asn Thr
Asn Hi s Pro<?¥553¥60 765 Asn Thr Arg Lys Lys Lys Phe Lys Asp Ser Thr Ile
Pro Lys Asn‘%%jfmﬁ(%_% 780 Met Qu Lys lle du Pro @n Phe Qu Qu lle
Ala du Mt “ted B¥ TS5 800 Val A n Ser Val Ser Val Ser Asp Met
Lau Met Leu bsyt Ay A n Ser 805 810 815 31 7 Septenber 2004 WO 01/68109
PCT/ US01/ 05Q7%5 HbSe ot 9100 o 50 sl $1 a8 36 chitPRB oLAK SBLalSP Ay Gn Qu Ala
1le 820 ' 825 8z3fimkyr AQu Ala lle Hs Asp Asp His Ser Pro An Ala Ile Asp
Ser Asn 835 840 845 Ju Ay Pro Ser Lys Val Thr A n Lau Arg Pro Qu Ser
Hs Hs Ser<48501855 860 A u Lys Ile Val Phe Thr Pro Gn Pro Ay Leu dn
Leu Arg Ser “@79sBE5CBROCBRE FEGetgagt t : 31

<210> 12
S <21l1ls 27
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonuclectide
primer

<400> 12 :
gaaataagce caggetittge agtcoraa 27

<210> 13

«21i> 22

«212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence:oligonucleotide
primer :

<400> 13 .
aggaaattcc actggaacct tn 22

<210> 14

<211l> 25

‘212> DNA

<213> Artificial Segquence

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

primer

<400> 14
ctgggggtga attegaaggt agogn 25

.25



Lys
895
910
920
930
945
Ser
Arg
Lys
Lye

Ser .

Al a
Il e

Lau-

Il e
Ser
Lys
Pro

‘Ser Leu Gu Thr Thr Ile Au Val Lys Trp Lys Lys Leu Ay LengegrBeg? %99&8?,4

G n Val Ser Ser Leu Pro Ser An Leu Met Thr Thr Thr Ile Leu

Asp Asn Leu Lys Ala Thr Phe G u Lys Thr Asp Ser Ser Ay Phe Pro 915
925 Asp MYO Pwgio%al Hi s Ser Ser Ser Lys Leu Ser Thr ThrP@/asoRlos763 vy
935 940 Lys Lys Ala Tyr Ser Leu Val Ay Ser Hs Val Pro Leu Asa Al a Ser
950 955 960.Gsu Gu An Ser Asp Ser An Ile Lau Asp Ser Thr Leu Met Tyr
965 97Q29756dn Gu Ser Leu Pro Arg Asp An Ile Leu Ser Ile A u Asn Asp
980 9852999 oweu Leu Arg Gu Lys Arg.Phe Hs Ay Ile Ala Leu lieu Thr
Asp 995218900ridibifin sddwentseu Phe Lys Asp An Val Ser Len Met Lys Phi An
Thr 1010 1015 1020 Tyr An His Ser Thr Thr Asn Qu Lys Lau H's Thr GQu
Pro Thr <2225 1030 1035 1040 Ser Ile @u An Ser Thr Thr Asp Lau G n Asp
Il e Lau $§3> VaFeripbim 9D3o-ifdsRiadsiuse e igorrdeetifeq u Val Thr Ala Lau
H s Asp Gly 'ﬁﬁ”“el_ 1060 1065 1070 Leu Gy Lys An Ser Thr Tyr Lau Arg
Asn His Mg au Asn Arg 1075 1080 1085 Thr Thr Ser Thr Lys An Lys Asp

Phe Hi SF%%& 1090 1095 1100 32 7 Septenber 2004 WO
01/ 68109 PCT/ SO/O%%%G Pro IIe Pro Gn Asp u GQu An Thr Ile Met Pro Phe

Lys Met 1105 1110 1115 1120 Leu Phe Leu Ser Qu Ser Ser An Trp Phe Lys
Thr Asn <@ry> Asn 1125 1130 1135 Asn Ser Leu Asn Ser Qu An GQu H's Ser

Lys G n <B@air ¥al Tyr 1140 1145 1150
<212> DNA

<213> Artificial Sequence

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

<400> 16
acagcccate aactcocatge gaag 24

<210> 17

<211l> 19

<212> DNA

<213> Artificial Segquence

<220> .
€223> Description of Artificial Sequence:oligonucleoctide
primer

<400> 17
tocagggeaat caggactece 19

<210> 18

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide
primer

<400> 18
cogtggtygaa cgetotggac o ' 21

<210> 18
<211> 24
<212> DNA

26



Leu Met Phe Lys Lys_Ty} Val Lys An @'n Ser Phe Leu Ser Qu Lys 7]%§§em]hﬂ%04

1165 Asn Lys Val Thr Val Qu Gn Asp Ay Phe Thr Lys Asn Ile Ay
1175 1180 Lys Asp Met Ala Phe Pro His Asn Met Ser Ile Phe Leu Thr Thr Lau
1185 1190 11980026010Ber Asn Val H's Qu An Ay Arg H s AsnCar/@Gomoiogs Asn

Ile.

Val

Lys
Gu
Ser
Lys

Lys.

Thr
Thr

Lys:

Thr

Adn
Leu
Asp
Val

Thr
Arg
Thr
Thr
dn
Adn
Lys

1205 1210 1215 Gu Gu Ile Gn Lys Qu Ala Leu Ile u Qu Lys Val
Pro<2;;>zgrgl%g§la:h2§9qu1& Val Hs Gu Ala Thr Ay Ser Lys An Phe Len
Ile Leu 1235 1240 1245 Ile -Leu Ay Thr Arg A n Asn Ile Ser Lau Tyr
Hi s <ad> Pro 1250 1255 1260 Val Leu G n Asa Ile Thr Ser Ile Asn An
Asn <Z23> Vedcr@hrmionld6 brdiZiBil2 ¥Eni2@0 ol iRnllisodde G u H s Phe Phe

Arg Lys Bsimekys @ u Thr Asn 1285 1290 1295 Ser Au Ay Leu Val Asn
Arg Gu Met Val Lys Asn Tyr Pro 1300 1305 1310 Ser A n Lys Asn lle
An<APYy &r Lys Arg Ala Lau Ay G n 1315 1320 1325 Phe Arg Lau Ser
Tr p SESIr9EYE T%‘?WFF%"A?PC@S SerThr Gn 1330 1335 1340 Q& Ile Ile

Ile Asp Hs Ser Lys Gu Met Lys Lys Phe Ile 1345 1350 1355 1360

Ser .$g4. bgu Ser Asp Ser Ser Val Ile Lys Ser Thr Thr G n 1365 1370

1375 Thr AsnzSer-per Asp Ser His Ile Val Lys Thr Ser Ala Phe Pro Pro 1380
1385 1390 3322i&-Seypt enber 2004 WO 01/ 68109 PCT/ USOL/ 05076 1l e Asp Leu Lys

Arg Ser
Ile Tyr Asp Phe Lys Thr Lys Her Ser Arg Ile G n 1410 1415 1420

Tyr

Pro<Plre Stuifhsinilsgubfae Ser Hi's Val A n 1395 1400 1405 Al a Ser Ser

<2205
<223> Description of Artificial Sequence:oligonucleotide
primer

<400> 20
gtagagstsc tgkgcoctore akcovag 27

<210> 21
<211l> 24
<212> DNA
" <213> Artificial Sequence

<220
<223> Description of Artificial Sequence:oligonucleoctide
primer

<400> 21
cttegeatgy agttgatggg ctgh 24

<210> 22

<21l> 21

<212> DNA

<213> Artificial Sequence

| <220>
<223> Desgcription of Artificial Sequence:oligonuclectide
primer

<400> 22
2atcaggact cctoeaccec g 21

<210> 23

<211l> 20

<212> DNA

<213> Artificial Sequence

<220

27



A u Ser Asn Asn Phe Leu Lys Gu Thr Lys Ile An Asn Pro Ser Leu
1435 1440 Ala lle Leu Pro Trp Asn Met Phe Ile Asp A n Ay Lys Pﬁé%ﬁﬁ?%bég?ow
1445 1450 1455 Pro Gy Lys Ser Asn Thr Asn Ser Val Thr Tyr Lys Lys Arg Qu
Asn 1460 1468004%819¢1e Ile Phe Leu Lys Pro Thr Leu Pro d ur@nsogeso7édd y Lys
Ile Gu 1475 1480 1485 Leu Leu Pro dn Val Ser Ile An QQu Gu Qu Ile Leu
Pro Tim G n .5349@.14%5.150 L o7 ' oer. P Y H's Leu Asn Leu Met
Lys G u Val Phe piﬁﬁgiisléo%ogﬁ-é%l%%a&%%ﬁl%%ﬁ§%§7§n‘](ﬁ€8g%é%ﬁ Gy Pro Thr Lys
Trp Asn Lys Ala Lys Arg His 1525 1530 1535 Ay Qu Ser Ile Lys Ay Lys Thr
G u Ser Ser <4ye> Asn Thr Arg Ser 1540 1545 1550 Lys Leu Leu Asn Hs Hs Ala
Trp Asp Tyr gertcchyec ARegadkeggd n |l e 1555 1560 1565 Pro Lys Asp 2t Trp Lys
Ser. Lys Au Lys Ser Pro Qu Ile Ile Ser 1570 1575 1580 Ile Lys Gn GQu
Asp Thr Ile Leu Ser Leu Arg Pro His Ay Asn Her 1585 1590 1595 1600 His
Ser lle Gly: { Asn GQu Lys An Asn Trp Pro G@n Arg Au Thr 1605 1610 1615
Thr Trp Val <§§> Ay An Thr @n Arg Thr Cys Ser An Ile Pro 1620 1625
1630 Pro Val.k@Ualys; Mg EigeQd Arg Gu Leu Ser Ala Phe G n Ser Gu 1635
1640 1645 A n du Ala Thr Asp Tyr Asp Asp Ala lle Thr Ile Au Thr Ile Gu
1650 1655 1@BfoAsp Phe Asp Ile Tyr Ser Qu Asp Ile Lys Gn Gy Pro Arg Ser
Phe 1665 16783-16@&5crif80n3d EriSeptoanbaiguaiiadoMBniki 68189 PCT/ USO / 05076 A n
A n Lys Thr Arg Bkinefyr Phe Ile Ala Ala Val Gu Arg Lau Trp 1685 - 1690
1695 <400> 24

cgeoctgagg ctegaggtite tagg 24

<210> 25

<211> 22

<212> DNA

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence:oligonucleotide
primer ' :

<400> 25 )
aatcaggact cctceaccee cg 22

<210> 26
<21l 20
<212> DNA
© <213> Artificial Sequence

<220
<223> Description of Artificial Sequence:oligonuclectide
primer

<400> 26
cettgecagga attegattea . 20

<210> 27

<21l> 21

<212> DNA

«213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:oligonuclecotide
primer

28



Asp Tyr Ay Met Ser. Thr Ser His Val Lau Arg Asn Arg Tyr Gn Ser %@04
1710 Asp Asn Val Pro @ n Phe Lys Lys Val Val Phe G n G u Phe Thr ﬁg

1720 1725 Gy Ser Phe Ser Gn Pro Lau Tyr Arg Gy Gu Leu Asn Qu HIS Leu
1730 1735 17M0@/810eu Leu Ay Pro Tyr Ile Arg Ala A u Val ETUSgPsA6sn | e
Met 1745 1750 1755 1760 Val Thr Phe Lys Asn G n Ala Ser Arg Pro Tyr Ser

Phe Tyr Ser 98§~ 23765 1770 1775 Lau. |le Ser Tyr Lys Gu Asp Gn Arg Ay

G u G u Pro Ry A§fectddR0-1785 1790 Phe Val. Lys Pro Asn d u,Thr Lys
Ile Tyr Phe Trp Lys Val G n H's 1795 1800 1805 His Met Ala Pro Thr A u Asp
A u Phe Asp Cys Lys Ala Trp Ala Tyr 1810 1815 1820 Phe Ser Asp Val Asp Leu
G n Arg Asp <Rkt> BEiEs Ser Gy Lau Ile Gy 1825 1830 1835 1840 Pro Leu Leu
Ile Cys His<At® A3¥ Thr Lau Asn Pro Ala His Ay Arg. 1845 1850 1855 A n

Val Ser Val <84 &% Phe Ala Lau Lau Phe Thr Ile Phe Asp Gu 1860 1865 1870
Thr Lys Ser “ftF ¥§% "BA¥¥Air G u Asn Val Lys Arg Asn Cys Lys Thr 1875 1880
1885 Pro Q/s(lg% g’he G@n Mt Gn Asp Pro Thr Leu Lys du Asn T)ér Arg 18|90
1895 1900 P I opia j Pr.o y Leu Va
1905 1910 18‘%5 hs Bt %leﬁ%ﬂe iy & i l’h‘z"v%z"fe ﬁr%h%h%e%nrg au Leu Ser Met
- Ay Asn 1925 1930 1935 Asn Gu Asn IIe Gln Ser Ile H's Phe Ser Gy Hs Val -
Phe Thr Val cyd 340 84511 950 2Af gurbyisrLps dwely nidywel lapgs Mat s a Val Tyr Asn
Leu Tyr Pro Gy 19552960 1965 35 7 Sgptenber 2004 We001/ 68109

PCT/ USO1/ 05076
Asn Tyr Ile Gln Ser Asp Leu Leu Ser Val Leu His Thr Asp Ser

35 40 45

Arg Phe Leu Pro Arg Met Ser Thr Ser Phe Pro Phe Asn Thr Ser Ile
50 : 55 &0

Met Tyr Lys Lys Thr Val Phe Val Glu Tyr Lys Asp Gln Leu Phe Asn
65 70 75 80

Ile Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu @Gly Pro Thr Ile
85 80 a5

‘Trp Thr Glu Val His Asp Thr Val Val Tle Thr Leu Lys Asn Met Ala
100 105 110

Ser His Pro Val Ser Leu His Ala Val G6ly Val Ser Tyr Trp Lys Ala
115 120 125

Ser Glu Gly Asp Glu Tyr Glu Asp Gln Thr Ser Gln Met Glu Lys Glu
130 135 140

Asp Asp Lys Val Phe Pro Gly Glu Sexr His Thr Tyr Val Trp Gln Val
45 150 is5s 160

Len Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Pro Cys Leu Thr Tyx
165 ) 170 ' 178

Ser Tyr Met Ser His Val Asp Leu Val Lys Asp Leu Asn Ser Gly Leu
180 ' 185 190

Ile Gly Ala Leu Leu Val Cys Lys Glu Gly Ser Leu Ser Lys Glu Arg
185. 200 205

Thr Gln Met Leu Tyr Gln Phe Val Leu Leu Phe Ala Val Phe Asp Glu
210 215 220

Gly Lys Ser Trp His Ser Glu Thr Asn Asp Ser Tyr Thr Gln Ser Met
225 230 235 240
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Val Phe Qu Thr Leu Gu Met Ile Pro Ser Arg Ala Ay Ile Trp Arg
- 1980 Val Qu Cys Leu lle Ay Qu Hs Leu @n Ala Ay Mt Ser ?#e%{e%%%éﬁ%
1985 1990 1995 2000 Phe Leu Val Tyr Ser Lys GAn Cys Gn lle Pro Leu Ay Met
Ala Ser 2005wz0uBs@@®15 Ay Ser Ile Arg Asp Phe A n Ile Thr pé&rasGmso’sd y Hi s
Tyr Ay Gn 2020 2025 2030 Trp Ala Pro Asn Leu Ala Arg Leu Hs Tyr Ser dy
Ser Ile Asn Ag rp.S hr Phe Ser Trp Ile Lys
Val ASP' Leu LoC A|§Q§%o§g%?%%§%s it I E%G‘: i Lys Thr @n
Gy Ala Arg A n Lys Phe 2065 2070 2075 2080 Ser Ser Leu Tyr Ile Ser dn
Phe Il e Il e #etvalyrsibakg lsed tAsped yly 208312090 05 sLys; kys slgkp Leu Ser Tyr
Gn dy An Ser Thr d ywédhr Leu Met Vakss 2100 2105 leﬁ)nPhe Phe Gy Aso Val
Asp Ser Ser Il.e L s H s Asn Ser Phe Asn 2115 2120 2125 Pro Pro Ile Ile
Ala Arg Tyr ‘faileTYErg‘TL t° Firs PRePIPhietHPLy Tay T8erPro XI30IX 86 2840 |l e Arg Ser
Thr Leu Arg Met G A’8leu Met Ay Q/%sc’Asp Leu Asn Set85 2145 2150 2155 2160
Cys Ser lle e Ile Ser, Asp Thr A n 2165 2170
175 11 e Thiok f’;ﬂﬁsﬁ?“ iﬂ%r ﬁurhr he s Vebotp 2 AFE i SpTSer Pro 2180
2185 2190 Ser A n Ala Arg Leu H|s Leu dn Ay g Thr An Ala Trp Arg Pro
2195 2200 2205 &uneMNak1As8r ASP ReOrsy SndChiy ThP 2b8Un@ f Val, Asp Leu A n Lys
Thr 2210 2205 2220 Met Lysz3¥al Thr Gly Ileskde Thr A n Aysygl Lys Ser Leu
Phe Thr 2225 2230 2235 2240 Ser Met Phe Val Lys G u Phe Leu Ile Ser Ser

Ser G n Asp e A Geu 9@%}22@@ [@R5Eu3Bee Cys His Ile Ser Ser Eis Lys
5 330 335

His Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser Cys Pro Glu Glu
340 345 350

Ser Gln Trp Gln Lys Lys Asn Asn Asn @lu Glu Met Glu Asp Tyr Asp
355 360 365

Asp Asp Leu Tyr Ser Glu Met Asp Met Phe Thr Leu Asp Tyr Asp Ser
370 378 380

_Ser Pro Fhe Ile Glu Ile Arg Ser Val Ala Lys Lys Tyr Pro Lys Thr
385 390 395 400

Trp Ile His Tyr Ile Ser Ala Glu Glu Glu Asp Trp Asp Tyr ala Pro
405 410 415

Ser Val Pro Thr Ser Asp Asn Gly Ser Tyr Lys Ser Gln Tyr Leu Ser
420 425 430

Asn @ly Pro His Arg Ile Gly Arg Lys Tyr Lys Lys Val Arg Phe Tle
435 440 445

Ala Tyr Thr Asp ¢lu Thr Phe Liys Thr Arg ¢lu Thr Ile Gln His Glu
450 455 460

Ser Gly Leu Leu Gly Pro Leu Leu Tyr @ly Glu Val Gly Asp Thr Leu
465 470 475 480

Leu Ile Ile Phe Lys Asn Gln Ala Ser Arg Pro Tyr Asn Ile Tyr Pro
485 480 4958

" His Gly Ile Thr Asp Val Ser Pro Leu His Ala Arg Arg Leu Pro Aryg
500 8505 510

Gly Ile Lys His Val Lys Asp Leu Pro Ile His Pro Gly Glu Ile FPhe
515 520 525
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7 Septenber 2004 WD.01/68109 PCT/US01/05076 His Trp Thr A n Ileggﬁg me
Asia Ay Lys Val Lys Val Phe An Ay 2260 -2265 2270 Asia dn §

Thr Pro Met Met Asn Ser Leu Asp Pro Pro Leu 2275 2280 2285 Leu Thr Arg Tyr
Len Arg Ile HvooRisgioEd n Ile Trp Gu His An lle 2290 2295 2BD0sAlisntheu Arg
Len. u lle Leu Gy Cys Gn Ala Gn @n Gn Tyr 2305 2310 2315 <210> 29
<211> 6402 o} 2 <222> (1)..(6399)
<400> 29 at gL%alﬁc%AgTa% ctca'lti)cfg‘,sh%:aJg%L %‘t@% cCEL Zioc%g %'}éﬁ gc c(sth ccactc 48
Met Gn Leu Gn Leu Ser Thr Cys Val Phe Leu Cys Leu Leu Pro Leu 1 5 10 15
ggc ttt agt myocaat cy-aggu aga A@criatnelsgr @96 earigl &ngdsd eigakgCc 96 Gy Phe
Ser Ala |IleskFg Arg Tyr Tyr 4s¢u Ay Ala Val s8su Len Ser 20 25030 tgg gac
tac cgg caa agt gaa ctc ctc cgt gag ctg cac gtg gac acc 144 Trp Asp Tyr
Arg G n Ser 3PUuedd 6 Ay IGuuTiceBlHPEe Vak LASPIIFheys3By40y4Blaga ttt cot
got aca gag eca gga get cf cog ttg ggc ¢y tca gtc 192 3%y g Phe Pro Ala-
Thr -Ala Pro, L Rro L Val 55 60_ctg tac aaa.aag
act gtg ttc %ﬁ’agla%pt ggﬁ“ac% ggt Ta é’(lné Ese Asﬁéfﬁ’ R r*tys Lys Thr
Val Phe Val G u Phe Thr Asp G n Leu P e Ser 65 70 75 gtt gcc agg ccc agg
cca eca tgQ 1atQeg0bhLbgr AlE MYt ARCELARS RIEL 5288 p ViR AlATAr g1 Pro Arg Pro
Pro Trp Met Gy Lesesleu Gy Pro Theodle 85 90 95 cag get gag gtt tac gac

acg gtg gtc gtt acc ctg aag aaa atg get 336
Asn Met Gln Arg Phe Leu Pro Asn Ala Ala Lys Thr Gla Pro Gln Asp

610 615 620

Pro Gly Phe Gln Ala Ser Asn Ile Met His Ser Ile Asn Gly Tyr Val
625 630 635 §40

Phe Asp Ser Leu Glu Leu Thr Val Cys Leu His Glu Val Ala Tyr Trp
645 650 655

His Ile Leu Ser Val Gly Ala Gln Thr Asp Phe Leu Ser Ile Phe The
' 660 665 670

Ser Gly Tyr Thrx Phe Lys His DIys Met Val Tyr Glu Asp Thr Leu Thr
675 680 685

Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro
650 695 700

Gly Leu Trp Val L.eu GQly Cys His RAsn Ser Asp Phe Arg Lys Arg Gly
705 710 715 720

Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys Ser Thr Ser Asp
725 - 730 735

Tyr Tyr Glu Glu Ile Tyr Glu Asp Ile Pro Thr Gln Leu Val Asn Gilu
. . 740 745 750

Asn Asn Val Ile Asp Pro Arg Ser Phe Phe @ln Asn Thr Asn His Pro
755 760 765

Asn Thr Arg Lys Lys Lys Phe Lys Asp Ser Thr Ile Pro Lys Asn Asp
770 775 780

Met Glu Lys Ile Glu Pro Glan Phe @Glu Glu Ile Ala Glu Met Leu Lys
785 790 795 800

Val Gln Ser Val Ser Val Ser Asp Met L.eu Met Leun Leu Gly Gln Ser
805 210 815
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Gn Ala Gn Val Tyr Asp Thr Val Val Val Thr Leu Lys Asn Met Al as, gte]@ﬁr%@“
tat cat ccc gtt agt ctt cac get gtc ggc gtc tcc ttc tgg aaa tot er
Hs Pro Val Ser Leu His Ala Val Ay Val Ser Phe Trp Lys Ser 115 120 125 37
7 Septenber 2804148001/ 68109 PCT/ US01/ 05076 tcc gaa ggc gatP@yzgsot/eie7gag gat
cac acc agc caa agg gag aag gaa 432 Ser Qu Ay Ala Gu Tyr Qu Asp His
Thr Ser G n AL Grd thol ¥50 @Y e13Qed 3140 Qéca%hlﬂ%én%ﬁ £l £6C ggt aaa age
caa acc tac gtc tgg cagsgtc 480 Asp #sp Lys Val Leu #ro Gy Lys S5er A n
Thr Tyr Val Tap G n Val 145 150 155 160 ctg aaa gas aat ggt cca aca gcc tat
gac cca cca TygtGlot&laalle Hac 252 8sp e $erspfd BsrAsia @ly HposckhnsAl a Ser Asp
Pro Pro Cys Leu Th#35Tyr 165 170 17/30%tca tac ctg t&k5cac gtg gac ctg gtg aaa
gac ctg sat tog ggc etc 576 Ser Tyr Leu Ser H s Val Asp Leu Val Lys. Asp
Leu Asn Ser &V otre18%F 185 VabIatHogga decPee gllbtggrg‘ilﬁ Higt S#iga gaa ggg
agtctg acc aga gaa agg 624 11&€°8y Ala Leu Lo8°%al Cys Arg Gu Gy Ser Lou
Thr Arg Qu 95, 2 C t.t a cta ctt ttt gat
gtc ttt gat ﬁgg%"%ée %%r g%’rﬁ?ﬁﬁgf@g‘ﬂaﬁ%s& El-ja.jbﬁgé%?ﬂg Alfggé rezgglgPhe Al a Val
Phe Asp G u 210 215 220 ggg aaa agt tgg.cac tca gca aga aat gac too tgg aca
Cgg gcc at gry2GerGen &ys Tiheirhd ripe His BariA fepAlgs ASH 1AGSELenlr p Thr Arg :
Ala Met 225 230 235 240 g&2 ccc gca cot g®e agg gee cag @ct gca atg cac aca
gtcaat ggc 768 Asp Pro Ala Pro Ala Arg Ala G n Pro Ala Met His Thr Val Asn
Gy 245 25059553 5tergfe Bt Pﬁ@@efd’tsncf’@ ¥etaThy Thn Fhr e IggaSagt cat aag aaa
tca 816 Tyr Val Asn 2% Ser Leu Pro ¥y Leu Ile Gly s His Lys Lys Ser

260 265 270 Gsh t C.Of gpatd a atg acgc e cc aa gtg cac tcc
864 Val Tyr rﬁ %Tg %%1 R%I gQJLGI >b; E%yﬁfh%s%%g?r ég;éac%,u gﬁI%Hi s Ser
Asp Met Pro Val.His Ser Ser Ser Lys Leu Ser Thxr Thr Ala Phe dly

930 935 940

Lys Lys Ala Tyr Ser Leu Val Gly Ser His Val Pro Leu Asn Ala Ser
945 950 855 960

Glu Glu Asn Ser Asp Ser Asn Ile Leu Asp Ser Thr Leu Met Tyr Sex
: 8565 870 875

Gln Glu Ser Leu Pro Arg Asp Asn Ile Leu Ser Ile Glu Asn Asp Arg
980 985 2990

Leu Leu Arg Glu Lys Arg Phe His Gly Ile Ala Leu Leu Thr Lys Asp
9585 1000 . 1005

Asn Thr Leu Phe Lys Asp Asn Val Sexr Leu Met Lys Thr Asn Lys Thr
1010 . 1015 1020

Tyr Asn His Ser Thr Thr Asn Glu Lys Leu His Thr Glu Ser Pro Thr
1025 1030 1035 1040

Ser Ile Glu Asn Ser Thr Thr Asp Leu Gln Asp Ala Ile Leu Lys Val
1045 1050 1055

Asn Ser Glu Ile @ln Glu Val Thr Ala Leu Ile His Asp Gly Thr Leu
1060 . 1065 1070

Leu Gly Lys Asn Ser Thr Tyr Leu Arg Leu Asn His Met Leu Asn Arg
1075 1080 1085

Thr Thr Ser Thr Lys Asn Lys Asp Ile Phe His Arg Lys Asp Glu Asp
1090 1095 1100 '
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275
912
295
Ser
320
Met
cat
Ay

280 285 att ttt ctt gaa ggc cac acg ttt ate gtg agg cac cat e 9864
Ile Phe Leu Qu Ay H's Thr Phe Leu Val Arg Hs Hs Arg Gn: 0
300 tee ttg gag ate tcg cca eta act ttc etc act get cag aca ttc ctg 960
Leu Gu I'WOWBB10Pro Leu Thr She Leu Thr Ala A n Thr ShePCHus@O%7810 315
atg gac ctt ggc.cag ttc ate. ctg ttt tgt cat ate tat tcc cac cac 1008
Asp Leu fByri@ B:P08n ol &SUaINBOrS: S ok € S80neSEL, g' Sl s 325 330 335

ggt ggc :akg gag get cacCifglC aga -gta gas;;agc tge gcc gag 1056 His
Gy Mt u Ala Hs Val Arg Val Qu Ser Cys Ala G n Glu 340 345 350 38

7 Sept enber 1200¢he\G=) 546810 % 2CH-USH rH5RE6 198 y@ath:Chen 6P adgg aaa gat gat

gaa
Au
cgg
~Leu
aag
Lys
gac
Trp
agt
Leu
get
Arg
cog
Tyr

gag gaa gat tat gat Yaé sat 1104 Pria3@ n Leu Arg Angadys Ala Asp Gu
Gu As Asp Asn 355 360 365 ttg tac gac tcg gac atg gac gtg gtc
etc gat %@tsﬁag &Eﬂ geg Glrsein E’éhﬂlr?ﬁemo FepLakevalagpr Val Val Arg
Asp Ay Asp Asp Vaf®370 375 380 t4t° coo ttt ate é&¥ ate ego tcg gtt gcc

TS pro T daRaEEe 380 Wao ot 4 oth Tac At 8 Hta gag oag gag

tgg gac tac gcc ccc 1248 Trp Val H's Tyr lle Ser Ala Gn Au Gu Asp
Asp Tyr sAharyr 0a0br 430 ALSe19CH0ET, 066 189 Qe CAnatile §ACTIEPA agt tat aaa
etc tac ttgu@@ac 1296 Ala Mals Pro Ser Pro Sap Asp Arg Ser Tyr Lys Ser
Tyr Leu Asn 420 425 430 agt ggt act cagcga att ggt agg aaa tac aaa aaa
cga ttc lg £ cRep3der Alp P Rro e AGuntgly §oF |Tée Ghy IgugThryTheThen Lys Lys Al a
Phe Val 148% 440 445 gat*®8c acg gat gtdi8ta ttt aag act2@yt aaa gat att
tat gaa 1392 Aa Tyl TN ASR VAl o TNPhe, s I g lys, Aa lle Pro
G u 450 %%@%46“' 1205 Y 2 g ¥ Asnlfis

Glu Glu Ile Glu Lys Glu Ala Leu Ile GQlu Glu Lys Val Val Leu Pro
1220 1225 1230

Gln Val His Glu Ala Thr Gly Ser Lys Asn Phe Leu Lys Asp Ile Leu
1233 i240 1245

Ile Leu Gly Thr Arg @ln Asn Ile Ser Leu Tyr Glu Val His Val Pro
1250 125% 1260

Val Leu Gln Asn Ile Thr Ser Ile Asn Asn Ser Thr Asn Thr Val Gln
1265 1270 1275 1280

Ile His Met Glu His Phe Phe Lys Arg Arg Lys Asp Lys Glu Thr Asn
1285 1280 1235

Ser Glu Gly Leu Val Asn Lys Thr Arg Glu Met Val Lys Asn Tyr Pro
1300 1305 1210

Ser Gln Lys Asn Ile Thr Thr Gln Arg Ser Lys Arg Ala Leu Gly Gln
1315 1320 1325

Phe Arg Leu Ser Thr Gln Trp Leu Liys Thr Ile Asn Cys Ser Thr Gln
1330 1335 1340

Cys Ile Ile Lys Gln Ile Asp His Ser Lys Glu Met Lys Lys Phe Ile
1345 1350 1355 1360

Thr Lys Ser Ser Leu Ser Asp Ser Ser Val Ile Lys Ser Thr Thr Gln
13658 1370 1375

Thr Asn Ser Ser Asp Ser His Ile Val Lys Thr Ser Ala Phe Pro Pro
1380 1385 1380
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tca

Ay
ttg
I'le
gga
I'le
aaa

H s

tgg
Thr

acc
Arg

gga
Lau

gga ate ctg gga act tta ctt tat gga gaa gtt gga gac aca cttq hoo |
Ile Lau Gy Pro Leu Leu Tyr Ay Gu Val dy Asp Thr Lau 465 4.§&31}§?4804

att ata ttt aag sat aaa gcg age cgs eca tat aac ate tac cat 1488 Leu
|l e Phe LYVO ONSHI0Pys Ala Ser Arg Pro Tyr Asn Ile Tyr ProPdBESUAY7E95 cat
ate act gat gtc ago get ttg cac cca ggg aga ett eta aaa 1536 His Qy
Thr Asp Yal aspPled\ids 22y ddrSprdr theGhidh ALY rh&UnbeibL¥s 00505 510 ggt tgg
cat ttg aaa gagemtg cca att ctgocca gga gag agdosttc 1584 Ay Trp Lys
Leu Lys Asp Met Pro Ile Lau Pro Ay @ u Thr Phe 515 520 525 aag tat aaa
aca gt g ’detSgt geydar gak Qyghspcrheabys Jag Lvs Gegater1BI211d ¥In Tyr Lys Trp
Val rut VaF4 u Asp Ay Pré&ifhr Lys Ser Asp2830 535 540 act cgg tgc ctg
cgc tac tacstagsag? tcc att sat eta gag aaa 1680 Pro Arg Cys Leu Thr
Tyr Tyr ﬁgg BePT5erm I’?lhﬁll‘3 YE S 35'/%%915*555”6;”5%‘5’ 8B0Lgat etg gat tcg
etc att ggc cat etc ctcdte tgc tac aaa“gaa 1728 Asp PH&t°Ala Ser Ay
I1e Gy a6 0rdeliled- 84, Idef Y el Yonel ¥iS: G c80%19 1953 R §.oePt enber 2004

WO 01/ 68109 PCT/ US01/ 0501465t at gta gac Gag aga gga aac g¢afg atg atg tca gac

aag
Arg
ctc
Al a
cag
Asp
gtt
625

tgg

aga aac gtc 1776 Ser Val Asp Adn Arg Ay Asn Gn Met Met Ser Asp Lys
Asn Val ¥80:15856yH86r ake Tt Rshidert &l Ui TV Gygalysgag @ai aena ago tgg tac
gca gag 1824 || é&4®u Phe Ser Val4dBhe Asp A u Asw7@ n Ser Trp Tyr Leu
G u 595 600 605 sat att cag ago ttc ctc ccc aat ccg gat gga tta cag ccc
gat 187F1eAEt P ey rﬁ‘yﬂrpﬁc’%ﬁ’é feg PYsy BLUASH: BRB BEFvEl L 8F A n Pro G n
610 615 620 c&ﬁ7sgag ttc caa g%ﬁaot at aac atc at®§°cac ago ate sat ggc tat
1920 Pr, | e i Lemfsg, Ay Tyr Val
630 635 L%z&;%t g%%Q%%F?EEE%QC%lﬁ ?%%Ejgﬂéﬁz g?’t%{lt%rﬁ cace%;uag gtg gca tac
1968 :

Thr Ser His @ly Ser Pro Gly His Leu Asn Leu Met Lys Glu Val Phe
1505 1510 15315 - 1520 .

Leu @ln Lys Ile Gln Gly Pro Thr Lys Trp Asn Lys Ala Lys Arg His
1525 1530 1535

Gly Glu Serxr Ile Lys Gly Lys Thr Glu Ser Ser Lys Asn Thr Arg Ser
' 1540 1545 1550

' Lys Leu Leu Asn His His Ala Trp Asp Tyr His Tyr Ala Ala Gln Tle
1555 1560 1565

Pro Lys Asp Met Trp Lys Ser.lLys Glu Lys Ser Pro @Glu Ile Ile Ser
1570 1575 : 1580

Ile Lys Gln Glu Asp Thr Ile Leu Ser Leu Arg Pro His @ly Asn Ser
" 1585 1590 1595 1600

His Ser Ile Gly Ala asn Glu Lys Gln Asn Trp Pro Gln Arg Glu Thr
1605 1610 1615

Thr Trp val Lys Gln Gly Gla Thr Gln Arg Thr Cys Sexr @Gln Ile Pro
1620 1625 1630

Pro Val Leu Lys Arg His GIn Arg @lu Leu Ser Ala Phe @ln Ser Glu
1635 1640 1645

@n Glu Ala Thr Asp Tyr Asp Asp Ala Ile Thr Ile ¢lu Thr Ile Glu
1650 1655 1680

Asp Phe Asp Ile Tyr Ser Glu Asp Ile Lys @ln Gly Pro Arg Ser Phe
1665 1670 1875 1680
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The Asp Ser Leu @ n Leu Ser Val Cys leu His Gu Val Ala TyrTrp
tac att cta agt gtt gga gca cag acg gac ttc ctc tee gtc ttc ttc%fge%%ﬁ??ﬁm

Ile Leu Ser Val GlyAla G n Thr Asp Phe Leu Ser Val The Phe 660 665 670 tat
ggc tac acc WRIH@Hcac aaa atg gtc tat gaa gac aca ctc acEFTUBAEE Gy
Tyr Thr Phe Lys H's Lys Met Val Tyr Qu Asp Thr Leu Thr 675 680 685 ctg ttc
ccc ttc tcagi@argagy=aeg gif st cyatimhet 02 810 208828800063 Yaklzdrp Leu The Pro
Phe Ser Ay Gu Thr Val iPee Met Ser -Met 16w Asa Pro 6901&85 700 ggt ctc tgg
gtc cta ggg tgc cac aac tca gac ttg cgg aac aga ggg 2160 dy Leu Trp Val
Leu Gy Cys2kp SYASHYSEt Asp TheFeAr A%l Py A8 BsFFB9I 78 FU55$20 atg aca gcc
tta ctg aag gtg tat é@‘io tgt gac agg b’é‘l‘? att ggt gat ¥208 Met Thr Ala Leu

Leu- Lys Val _Tyr Ser 72 7 0 735 tat tat gac aac
act tat gaa 5%@?5 Ag‘g 9‘?3‘ CYE‘SL X@#/ g%§ TV Asp Asn Thr
Tyr Qu Asp lle 3 GlyPhe Leu Leu Ber Gy 740 74 50 aag aat gtc att gaa
Co0 aga ago GTL% tseQChheCagk 88 PL& B eAUBrCAG 85 c2B94u ds¥Se1hiShi=Vads |1 G u Pro
Arg Ser Phe Algz@ n Asn Ser ArgzPro Pro 755 76(4d65 agt gag ago caa aag caa
ttc caa acc atc aca agt cca gaa gat gac 2352 Ser Ala Ser Gn Lys A n The
G n Thr || eeThreSekeuPely G TAs F1AFg7HG ¥ VEBOlytagr ey Tlet Mgfac cog cag t at
gga gag agatatt caa gca ct g”@%la gaa 2400 VEP5Qd u Leu Asp PFF® A n Ser Gy
Gu Arg Thr Gn Ala A u_ 785 790 795 800 40 7 Septerrber 2004 WO

01/ 68109 PC??U%E/%‘S"O%@ %‘E%Gé@@lﬁtster ﬁ’s}g Tggtoegdte fgjgg dtg etc ttg gga
cag aat cot 2448 Len Sér Pro Ser y Asp Ay Ser Ms{ ™ Len Leu Gy A@n
Asn Pro 805 1 t ci€a1t al- a gaa gee agg
aat gag 2495&1% gl%rrg %@G&%@ég?%nﬁ%e&ﬁéegﬁﬁp ng%%waﬁlaAl a Arg Asn
Au :

Phe V&l Liys Pro Asn @lu Thr Lys Ile Tyr Phe Trp Lys Val Gln His
1795 ' 1800 1805

His Met Ala Pro Thr Glu Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr
1810 1815 1820

Phe Ser Asp Val Asp Leu Glu Arg Asp Met His Ser Gly Leu Ile Gly
1825 1830 1835 1840

Pro Leu Leu Ile Cys His Ala Asn Thr Leu Asu Pro Ala His Gly Arg .
1845 1850 1855

Gln Val Ser Val @Gln Glu Phe Ala Leu Leu Phe Thr Ile Phe Asp Glu
1860 1865 - 1870

Thr Lys Ser Trp Tyx Phe Thr Glu Asn Val Lys Arg Asn Cys Lys Thr
1875 1880 1885

Pro Cys Asn Phe Gln Met Glu Asp Pro Thr Leu Lys Glu Asn Tyx Arg
1890 1895 1200

The Hig Ala Ile Asn Gly Tyr Val Met Asp Thr Lieu Pro Gly Leu Val
1905 1810 1515 1920

Met Ala @Gln Asp Gln Arg Ile Arg Trp Tyxr Leu Leu Ser Met Gly Asn
1925 1230 1935

ZAsn Glu Asn Ile Gln Ser Ile His Phe Ser Gly His Val Phe Thr Val
1940 1945 1950

Arg Lys Lys Glu Glu Tyr Lys Met Ala Val Tyr Asn Leu Tyr Pro @ly
1955 1960 1965
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820 825 830 get gat. gat tat tta act gga gca aga gaa aga ggc acg ,
2544 Al a Asp Asp Tyr Leu Pro Ay Ala Arg Gu Arg Ay Thr Ala P?%%gtee?l%ﬁgggzl
840 845 gca gc ca cgt ctc aga cca gag ctg cat cac agt gee gaa aga gta
2592 Ala Al a%¥ 02/6&% Leu Arg Pro Qu Leu His His Ser Ala d’&fﬂﬁﬂéﬂﬁ?&g 850
855 860 ctt act cot gag cca gag aaa gag ttg aag aaa ctt gat tea aaa atg
2640 Leu ThiziPse 6w R aeld diulyet fHaurielet W6y bys di@UriASPS8fg Lys Net 865
870 875 880 tatesmgt tea tea.gacewtt -cta aag actssbcg cca aca att cca tea gac
2688 Ser Ser Ser Ser Asp Leu Leu Lys Thr Ser Pro Thr Ile Pro Ser Asp 885
890 895 acg Vel Fluedyydgr dag ot Ciyadi=abey Gbm Aéatcly dett ey Fyclate cca cac
2736 Thr Lé¥®Ber Ala Gu THP°G u Arg Thr HP®&5Ser Leu Ay PP Pro His 900

905- 910 cog ca [ t tfc a agl._c a e t gta ctt ggc aaa
2784 Pro Gpr%‘e%éel% X‘%ﬁ%ﬁ%@rl‘d’g %gelrn %’Sngﬁlg%igfggkfg ﬁeiP’g'tie\’?Q LL&8T Ay Lys 915
920 925 sat tea tat cac ttt att ggg get ggt gtc cat ttg ggc tcg act gag
2832 Asn SefiySedr ks aRhash| @Gy Aearid X1Vaky Rip diguryd ¥1ySein Thr G u 930
935 940 gag gat cat g@gaascage tea ctg @ggs gaa sat gta tex@ cca gtg gag agt
2880 Gu Asp His Qu Ser Ser Leu Ay GQu Asn Val Ser Pro Val Au Ser 945
950 955 960 acrlggiratan tiet dashrgatpyglis dya Sgettlrfergha &wt 2et tea ctg acc
2928 Asp Ay Ile2P¥e Qu Lys Qu2M®g Ala His dy2®Fo Ala Ser Leu Thr 965
970 975 aaa gac_gat gtt tta ttt_aaa gtt aat atc tct tt ta_aag aca aac
2676 Lye ASHRSE VAT MRGPIESLSE VA TRA FE BB} ARV LIE Thr Ash 980
985 990 aag gca cga gtt tac tta aaa act aat aga aag att cac att gat gac
3024 Lys Al@oAid Yad viVraikediylys Y midSB1cly laYS bl Sysl b ASp Asp 995
1000 1005 gcemesget tta tta agd7ogag sat agg geastat gca acg kbéo atg gac aaa
3072 Ala Ala Lein Leu Thr Gu Asn Arg Ala Ser Ala Thr Phe Met Asp Lys 1010

1015 1020 Ser Ser Leu Tyr Ile Ser Gln Phe Ile Ile Met Tyr Ser Leu Asp Gly
2085 20990 2085

Lys Liys Trp Leu Ser Tyr Gln Gly Asn Ser Thr Gly Thr Leu Met Val
2100 2105 2110

Phe Phe Gly Asu Val Asp Ser Ser Gly Ile Lys Hisg Asn Ser Phe Asn
' 2118 2120 2125

Pro Pro Ile Ile Ala Arg Tyr Ile Arg Leu His Pro Thr His Ser ger
2130 2135 2140

Ile Avg Ser Thr Leu Arg Met Glu Leu Met Gly Cys Asp Leu Asn Ser
2145 2150 2155 2160

Cys Ser Ile Pro Leu Gly Met Glu Ser Lys Val Ile Ser Asp Thr Gln
2165 2170 2175

Ile Thr Ala Ser Ser Tyx Phe Thr Asn Met Phe Ala Thr Trp Ser Pro
2180 2185 2190

Ser @ln Ala Arg Leu His Leu Gln Gly Arg Thr Asn Ala Trp Arg Pro
2195 2200 2208 .

Gln Val Asn Asp Pro Lys Glon Trp Leu Gln Val Asp Leu &ln Iys Thr
2210 2215 ) 2220

Met Lys Val Thr Gly Ile Ile Thr Gln Gly Val Lys Ser Leu Phe Thr
2225 2230 2235 22440

Ser Met Phe Val Lys Glu TPhe Leu Ile Ser Ser Ser Gln Asp Gly His
2245 2250 2255
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41 7 Septenber 2004 WO 01/68109 PCTI USO /05076 eat act aca get H%E%%thtﬁM
y teu n

-aat cat gtg tea sat tag ata aaa ggg 3120 Asn Thr Thr Ala Ser G

H s
cta
Ser
t ea
Ay
gtg
Al a
ccc
Asn
aac
Asp
agg’
Arg
aca
Al a
act
du
cct
Adn
cac
Ile
gcc

Val

age
Ser

gga
Lys
gca
Val

aac
Ser
gat
Thr
aga
du
gcg
Thr
gag
Pro
caa
Asp
at a
Al a
ccg

Ser Asn Trgl-l le Lys Ay 1025 1030 1035 1040 ccc ctt ggc aag aac ccc
tog g% %4&%gc ccc agt cca gag 3168 Pro Leu Ay LYSTASH/OBNTG Leu

Ju Arg Gy Pro Ser Pro Gu 1045 1050 1055 ctt ctg aca tct tea gga

aaa #ist T ghdaan gyt CAGTAGhsd ey 37467161 baUThG 50, Ser Gy Ser
Ser Val Lys @2yoG n Ser Ser -B@6€ 1065 1070 ggegyeag g9y aga ata egg
gtg gaa gag gaa gaa ctg age aaa 3264 dy Gn Ay Arg Ile Arg Val

A u EPUE1g BSIGSAT [Sey e ProyMet] BF5 A0SR IBBSAmQBra&8c gag atg atg ctt
age gag efé’fce ttt etc aeé®d®%ac 3312 G y228s Gu Met Met Leu Pro
d uLIé%uTh']I;h%rP e I_L%u ThrIAsn_ 1090 1095 1100 tcg. get gat gtccaa gga
aca Cag,agt tad g0d Fdg gag 1 &F° §380 e Sep Aratisplvaledn Gy Asn
Hs Ser dn Ay Lys Lys Ser 1105 1110 PP 1120 egg gaa gag atg gaa
gaa madudil ArPheu @83 1M3%R@ 0k 326 23408, ALY 556,9 n Mt Gn Arg
Lys 2kess Val A n d wdays Val Asp 112h5,4130 1135 ttg cct cag gtg tat
act gga act aag sat ttc ctg aga sac 3456 Leu Pro A n Val Tyr Thr
Ay Thr Lys An Phe Leu Arg Asn 1140 1145 1150 att ttt cac caa age
ccc <yt %ﬁa gaa ggg ttt gat ggg ggg 3504 1Ile Phe Hs Gn Ser Thr
Ser <§' 1> &% Gy Phe Asp Gy Gy 1155 1160 1165 tea cat gcg ccg gtg
gac :%gé: Eﬁ:ﬁﬁtga tta sat gat tcg gca 3552 " Ser His Ala Pro Val Pro
Ser Arg Ser Ceu Asn Asp Ser Ala 1170 1175 1180 gag aga gca gag act
ace.gad. ttc tea gca att agg gaa gag 3600 GQu Arg Ala Qu Thr His
Hs<Phe e Ala Ile Arg Qu Gu 1185 1190 1195 1200 gca ccc ttg gaa

gga<szd> ¢pa .d€wwoggt cca ggt ccg agg agt 3648

<400> 29
atg cag cta gag cte teoo ace tgt ghe tihk ctg tgt cte ttg ceca cto 48
Met Gln Leu Glu Leu Ser Thr Cys Val Phe Leu Cys Leu Leu Pro Leu

1 5 10 15

- ggc ttt agt geoe ate agg aga tac tac ctg gge gcea gtg gaa otg koo 96
"Gly Phe Ser Ala Ile Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser
20 25 30

tgg gac tac cgg caa agt gaa cte cte cgt gag ctg cac gtg gac acc 144
Trp Asp Tyr Arg Gln Ser Glu Leu Leu Arg Glu Leu His Val Asp Thr
35 40 . 45

aga bttt cct get aca gog ¢ea gga get otk ccg ttg ggo ceg tea gte 192
Arg Phe Pro Ala Thr Ala Pro Gly Ala Leu Pro Leu Gly Pro Ser Val
50 55 60

ctg tac aaa aag act gtg ttc gta gag tte acg gat caa étt ttec age 240
Leu Tyr Lys Lys Thr Val Phe Val Glu Phe Thr Asp Gln Leu Phe Ser
65 70 75 80

gtt gce agg cocco agg cca cca tgg atg ggt ctg ctg ggt cct aco ate 288
Val Ala Arg Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile
85 ap 95

cag get gag gttt tac gac acg gtg gte gtt ace ctg aag aac atg gect 336
Gln Ala @lu Val Tyr Asp Thr Val Val Val Thr Leu Lys Asn Met Ala
100 105 110

tot cat cee gtt agt ctt cac get gte gge gte tee tte tgg aaa tct 384

Ser His Pro Val Ser Leu His Ala Val @Gly Val Ser Phe Trp Lys Ser
115 120 125
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Ala Pro Leu Gu Ala Pro Gy Asn Arg Thr Ay Pro Gy Pro Arg Ser Jsggéng%égom
1215 gcg gtt ccc cgc ego gtt aag cag age ttg aaa cag ate aga etc c

Ala Val Pro Ar Ar Val Lys A n Ser Leu Lys An lle Arg Leu Pro 1220 1225
1230 cta gaa B’% 48U aag cct gaa agg ggg gtg gtt ctg sat acBCHEEPEN63744
Leu u GQGu Ile Lys Pro Gu Arg Ay Val Val Leu Asn Ala Thr Ser 1235 1240
1245 42 7 Sepresrzeps?@0d A Ot/ &1 0% RET aUSGELE0RA T4ysagsy egg kg0 ked gaa agce
agt act atc SFaficadlydds flo Baatlgasmsdls 3RO Ber Tin Mggelr pySetud u Ser Ser
Pro lle Leu @@y Ala Lys Argl3&sn 1250 1255 1260 aac ctt tct tta act ttc
ctg acc.ttg aa_at cg@%t caa gga 3840 Asn Leu Ser Leu Pro Phe Lau
Thr Leu tg:,&lg%ﬁ %% P Gl E’l%%%;} C{iBF IRy cam t%lt c4%yo gcc
ctg ggg a Ged’gla g5 X8 é't B 1 g¥38%s TR/ER VBl ser Ala Leu
Gy Lys Ser AIa Ala Ay Pro Leu Al a Ser Gly 85 1290 1295 éng ctg gag aag

get gtt cCtc degtdRagHLaa9eGatida idl g@a8-06a: (Al 3936t LSaleyd Usdys Al a

Val "'Leu Ser 18eriyAl aunGhyn lcay HertHo maAbar %8¢ rie(Qo 5L - ggc aaa gat gag
ttt ott act aaa gtt cga gkt cat cgg gaa gac ctg 3984 dy7dys Ala G n Phe
Leu Pro Lys Val Arg Val Hs Arg Qu Asp Lau 1315 1320 1325 ttg cot caa aaa

acc ago eat PttaFc‘E"t “‘Ag gg% Qﬁacﬁa@ggggaﬁg &8 989 Ct4 082 tdgemaPrbe G sreLys Thr
Ser Asn Val &P RsTEY B &S RER 30U PF35SSr3AYY &8y gag atc ttc

ctg cag aaa aca cgg g %rcat gtt aac cf‘%s aac aaa 4080 **& n Qu Ile Phe Leu

A n Lys Thr £ 4.Q ¥Pely Vol ﬁgrhglte%ﬁ&g égél-é 1350 1355 1360 gia aat aga
cot gga agg raele15001-d €6: dad vakt %} Glu AS“ Arg Pro
Ay Arg Thr Pro Setsslys Leu Lau GlyooPro Pro Met 1&@5 70 1375 ccc aaa gag
tgg gaa tcc cta gag aag tca cca aaa ago aca got etc 4176 Pro Lys GQu Trp
- G u Ser LauagrrabyarcSerg Pro days-t8egtalhra At@athtlaget gte ttt gat gaa 672
Thr Gin Asn Leu His Glu Phe Val Leu Leu Phe Ala Val Phe Asp Glu

210 215 220

g9y aaa agt tgg cac tea gea aga aat gac toe tgg aca ogg geo atg 720
Gly Lys Ser Trp His Ser Ala Arg Asn Asp Ser Trp Thr Arg Ala Met '
225 230 2358 240

‘gat cce goa cot goc agg goc cag oot gea aty cac aca gbtc aat gge | 768
Asp Pro Ala Pro Ala Arg Ala Gln Pro Ala Met His Thr Val Asn Gly
245 250 255

tat gtc aac agg tet ctg cca ggt ctg atc gga tgt cat aag aaa tca 816
Tyr Val Asn Arg Ser Leu Pro Gly Leu Ile Gly Cys His Lys Lys Ser
260 265 270

gtc tac tgg cac gtg att gga atg gge ace age cog gaa gty cac teoe 864
Val Tyr Trp His Val Ile Gly Met.@ly Thr Ser Pro Glu Val His Ser
275 280 285

att ttt ctt gaa ggc cac acg ttt cte gtg agg cac cat cge cag got 212
Ile Phe Leu Glu Gly His Thr Phe Leu Val Arg His His Arg Gln Ala
290 : 295 300 .

toce ttg gag atc teg cea cota act tte cte act get ecag aca tke ctg 960
Ser Leu Glu Ile Ser Pro Leu Thr Phe Leu Thr Ala Gln Thr Phe Leu
305 _ 310 315 ) 320

atg gac otk gge cag tte cta ctg ttt tgh cat ate tet tec cac cac 1008
Met Asp Leu Gly Gln Phe Len Leu Phe Cys His Ile Ser Ser His His
325 330 335

cat ggt gge atg gag gect cac gte aga gta gaz age tge gec gag gag 1056

His @ly Gly Met Glu Ala His Val Arg Val Glu Ser Cys Ala @lu ¢lu
340 345 350
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1380 1385 1390 agg acg aaa gac atc atc agt tta ccc ctg gac cgt
sat 4224 Arg Thr Lys Asp Ile Ile Ser Leu Pro Leu Asp Arg H s Gqﬁ’%g%?ﬂaﬁggﬁo4
1395 1400 - 1405 cat tca ata gca gca aaa eat gaa gga caa goo gag acc caa
aga gaa 4272 weirges3er [le Ala Ala Lys Asn Qu Ay G n Al a Gar/Tu/esde Arg
G u 1410 1415 1420 gee gcc tag acg aag cag gga ggg act gga agg ctg tgc gat
cca aag 432Q..Al.g Al ﬁ%@i@éa Ngld Yao¥a BLO GV A G Lo O a pro
Lys 1435 1430 35 cagh: o Qg%gtzggpcgﬂcéﬂzggé% ﬁatz@f@ aﬁf gac a %dﬁ"age ctt
cot act ttt 4366 #¥s0 Pro Val Leu #pg Arg H s G n &g Ksp Il'e Ser Leu Pro
Thr Phe 1445 1450 1455 cag cog gag gaa gac aaa atg gac tat gat gat atc ttc
tca act gaatfigt@c dEentd?r gadlagg Gau AgprtcysgdVete Asp ghyraaksgacAsty | | etsBhe Ser
Thr A u 1466=1485 AW78EUBsy MSe Fserifsér V1084 Wer @%p 68 Y0SrPSEH W801/ 05076 acg
aag gga gaa gat’’ftt gac att tac’§gt gag gat gad®%at cag gac 4464 Thr Lys
d y G u ASptEQE‘cc@S tl ‘Ltec IXar. agcycggtuchs = GIc:l'lagésnae‘I ntAS 1472%1421(.)2035485 cot
ego-ago ttt a t%{ﬁc % , @? 1 ro Arg
Ser Phe G n: ’Sgb” f%eTﬂz} %%g ;Eﬁ?i“ ;a/ér:erp e 1% g" fﬁgs ath 981495 1500 gag
cag ctc tgg gat tac ggg atg ago gaa too coo cgg gcg cta aga 4560 G u dn
Lau Trp Asptdyigtd dacMelc Sed t& WeSafagRig Mg 8gd@EcAg Jd208:01510:43515 1520
aac agg got TeagadatisQDa gog sgt rlecilucely i€ rsmgrnagp vy giaCrid ¢ 4608 Asn
ArgAla Gn Asn Ay GQu VabsPro Arg Phe Ly Lys Val Val Phe 1525 1530 1535
cgg gaa ttt get gac ggc too ttc acgcag cog tag tac ago ggg gaa 4656 Arg

G u Phe Al agi%@t? Jeosere Bffe 2The28 392 5 Sy agﬁlgwﬁccaay TeuaA540t2P545 1550
ctc aac aaa tac- td"g@ﬁ &fe Sf’féasﬁgz’égcﬁgg Tac b4t &<ads™ WaaPHtt 4704 Leu
Asn Lys His Len Gy Len Leu Ay Pro 14yr Ile Arg Ala 30 Val 1555 1560 1565

agt ggt cct cag cga att ggt agg aaa tac aaa aaa got cga tte gte 1344
. Ser Gly Pro Gln Arg Ile Gly Arg Lys Tyr Lys Lys Ala Arg Phe Val
435 440 445

gct tac acg gat gta aca ttt aag act ogt aaa get att ceg tat gaa 1392
Ala Tyr Thr Asp Val Thr Phe Lys Thr Arg Lys Ala Ile Pro Tyr Glu
450 455 460

‘tea gga atc ctg gga cct tta ctt tat gga gaa gtt gga gac aca ctt 1440
Ser Gly Ile Leu Gly Pro Leu Leu Tyr Gly Glu Val @ly Asp Thr Leu
455 470 475 480

- ttg att ata ttt aag aat aaa gcg age cga cca tat aac ate tac cot l488
Leu Ile Ile Phe Lys Asn Lys Ala Ser Arg Pro Tyr Asn Ile Tyr Pro
485 490 ' 495

cat gga ate act gat gte age get ttg cac cea ggg aga ctt cta aaa 1536
His @ly Ile Thr Asp Val Ser Ala Leu His Pro Gly Arg Leu Leu Lys
500 505 510 :

ggt tgg aasa cat thg aza gac atg cca att ctg cca gga gag act tte 1584
Gly Trp Lys His Leu Lys Asp Met Pro Ile Leu Pro Gly Glu Thr The
515 520 525 '

zag tat aaa tgg aca gtg act gtg gaa gat ggg cca age aag toc gat 1632
Lys Tyxr Lys Txrp Thr Val Thr Val @lu Asp Gly Pro Thr Lys Ser Asp
530 535 540

cct cgg tge ctg ace cge tac tac tocg age tce att aat cta gag aaa 1680
Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Ser Ile Asgsn Leu Glu Lys
545 550 555 560

gat ctg get teg gga cte att gge cot cto cte ake tge tac aaa gaa 1728

Asp Leu Ala Ser Gly Leu Ile Gly Pro Leu Leu Ile Cys Tyr Lys Glu
565 870 575
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gaa gac aac atc atg gta act ttc aaa aac cag gcg tat cgt ccc tat 44y
Asp Asn Ile Met Val Thr Phe Lys Asn G n Ala Ser Arg Pro Tyr 1578%32%311)%2804
too ttc tac tag ago ctt att tat tat cog gat gat cag gag caa ggg 4800 Ser
Phe Tyr Ser 3O O0Le#1091e Ser Tyr Pro Asp Asp An G n G n dyPCTIBBHI300 1595
1600 gca gaa cat cgs cac aac ttc gtc cag cca sat gaa acc aga act tac 4848
Ala G u Procée Gehl gachsih BRE g¥aladd hgPhy A8l Yad g Ald RN oyr 1H6Q5 1610
1615 ttttggsadaagtipCath 6o cGaQsatl gladlad ROC s@CAsPAP= ag LA0vditt gac 4896
Phe Trp Lys Val A n Heso Hs Met Ala Psas Thr 3 uAsp Gagot he Asp 1620 1625
1630 tgc aaa gcc tgg goo tac ttt tat gat gtt gac .etg gaa aaa gat gtg 4944
Cys Lys Al a2 [gtal &ETyet E’h@tsema/ﬁi%?s\/%ﬁt fap age tgtac lofs Aspgadal 1B35 1640
1645 cac t catygeutR T Vg Ehe Aerefl Rangcln o gep Igechlga@luacc ctg 4992
Hs Ser Ay Leu I1T°Ay Pro Lau LetP%1e Cys Arg AIf83Asn Thr Leu 1650 1655

1660 aac get_gal.cacogl. & %c%taqitagjc %ttg cag gaa tit got ctg trit 5040

Aon Al Alarh ST SAE o A calenVaR SneH o Pl s Blane e 1670
1675 1680 tto agh att ttt gat gag aca aag ago kgg tac ttc act gaa aat gtg
5088 Phe Thr Ile Phe Asp GQu Thr Lys Ser Trp Tyr Phe Thr A u Asn Val 1685
. 1690 1695cd4 gig Sapt enbgr: 2004aW0H141584:002RCILL)SB1 /o8B 046 gaa aggoaac tgc
Cgg Q00 CCCPrg@ludhectly &by Sat hsgafesited BosacllHR36 1@ yr Ay Asn Cys Arg
Ala Pro Cys®Hi s Leu A n Met & u Asp Pro Thr#&300 1705 1710 ®%°g an gaa aac
tat cgc ttctcat ?ca atc sat c tat gtg atg gat 5184 Lou Lys G n Asn Tyr

Arg Phe Hi siAf &2 E;AEE g&;ﬁrx@ SOV epi"?i@?}??@i’%ﬁg 92 %68cot ggc
ttagta atg geef cﬁg-sa cgg adg at e cogd t g tat 2 rT‘-'geTfPPro Gy Leu

Val Net Ala Gn Asn Adn Arg Ile Arg Trp Tyr 1730 1735 17- ctg etc ago atg

ggc agc sat tgaactadradift §ad ghdFedldagCaly ddd +@00LH280 gtc tre tte 2016
: Tyr Ile Leu Ser Val Gly Ala Gln Thr Asp Phe Leu Ser Val Phe Phe
660 665 670

teot ggo tac ace ttc aaz cac aaa atg gte tat gaz gac aca ¢tc ace 2064
Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr
875 680 685

‘ctg tte ccc tte tea gga gaa acg gte tte atg tea atg gaa aac cca 2112
Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met Sexr Met Glu Asn Pro
650 695 700

gagt cte tgg gte cta ggg tge cac aac tea gac tig égg aac aga gdg 2160
Gly Leu Trp Val Leu Gly Cys His Asn Ser Asp Leu Arg Asn Arg Gly
705 710 715 720

atg aca gco tta ctg aag gtg tat agt tgt gac agg gac att ggt gat 2208
- Met Thr Ala Leu Leu Lys Val Tyr Ser Cys Asp Arg Asp Ile Gly Asp
) ’ 725 730 735

tat tat gac aac act tabt gaa gat att cca gge tte tig ctg agt gga 2258
Tyr Tyr Asp Asn Thr Tyr Glu Asp Ile Pro Gly Phe Leu Leu Ser Gly
740 745 7850

aag aat gte att gaa ccc aga age ttt goc cag aat tea aga coe cet 2304
Lys Asn Val Ile Glu Pro Ary Ser Phe Ala Glu Asn Ser Arg Pro Pro
755 760 765

agt gog age caa aag caa the caa acc ate aca aght cca gaa gat gac 2352
Ser Ala Ser Gln Lys Gln Phe @ln Thr Ile Thr Ser Pro Glu Asp Asp
770 775 ' 780

gty gag ctt gac cocg cag tet gga gag aga acc caa gca chg gaa gaa 2400

Val Glu Leu Asp Pro Gln Ser Gly Glu Axrg Thr Gln Ala Leu Glu Glu
785 750 : 795 800
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Leu Leu Ser Met Ay.Ser Asn Qu As, Ile H's Ser Ile Hi s Phe Ser 5LkZ 7
1755 1760 gga cac gtg ttc agt gta cgg aaa aag gag gag tat aaa ggsﬁﬂgég%beg'?gm
5328 dy H s Val Phe Ser Val Arg Lys Lys Gu GQu Tyr Lys Met Ala Val 1765
1770 1775 tacWoHM/60% tat cog ggt gtc ttt gag aca gtg gaa aPgIESH/NOSEG tcc
5376 Tyr Asn Len Tyr Pro Ay Val Phe Gn Thr Val Qu Met Leu Pro Ser 1780
1785 1790 aaRaGide G caé tect GFeCHT HMAt@Pars Gec Gl Rl cf0S00: CaGLL Y CaQ
5424 Lys Valeu@ep Vie pfs peAralyl A Episéy Ret eldu llet dyyeld Hedlipso Leu G n 1795
1800 1805 get ggg atg ag®oacg act ttc etgigtg tac agc aagigag tgt cag got
5472 Ala Ay Met Ser Thr Thr Phe Lou Val Tyr Ser Lys Au Cys Gn Al a 1810
1815 1820 c&&*tct %;aga? gcgdiCCt"cﬂa gﬁgétfawaga ﬁtasa pal ggu at @agwca got
5520 Pro Le‘&ad:g g%g BT EY NgRIH NPy AP PR Ast BE=Thr Al a 1825
1830 1835 1840 tca g§& cag tat gga c&y tgg gcc cca a¥f ctg gec aga ctt cat
tat 5568 S ot Fak tnt;-’yrttg%t ii;rapa afra a%g alt u é%l Q.CAI‘ Ley Hi's Tyr
1845 1850 1%5%@%@ e p@ggﬁa 9 ﬁéﬂgé@ 1901@361%1% ,Egic 8% (oo tgg
atc 5616 Ser Gy &y Ile Asn Ala ddop Ser Thr Lys fAsp Pro Hi's Ser Trp lle
1860 1865 1870 aag gtg gat ctg ttg gca cca atg atc att cac ggc atc atg acc
cag 5664 LysaVeb dspodiewtt egaAlca dRuoctdetat] kec labe ddiessaBl ygd bea Metsskhr G n
1875 1880 1888 AdgtAlgcdra geu dag Rragtivt keut B Hio Seretla@lyp Maavar g A n Lys Phe
Ser. Ser Leu 1895 tac Tyr®58te too cag ttt8%4te atc 5712 Ile Ser G n

1
Phe Ile Ile %gogtaécqtac agt _ctt sac agg sac t cag agt tac cga ggg
sat too 576 rggeccf_ 0% A2 gyg%rg aAg?'ia r g%gtcé‘ea ARy Asn
Ser 1905 19 ‘;%%5.91693 e %%‘;%’@ Sl & el HER et %:’; | |

tot agt tea tca gac ctt cta aag act tcg cca aca att cca tea gac 2688
Ser Ser Ser Ser Asp Leu Leu Lys Thx Ser Pro Thr Ile Pro Ser Asp
' 885 890 §95

acg ttg tca geg gag act gaa agg aca cat tee tta gge ceco cea cac 2736
Thr Leu Ser Ala ¢lu Thr Glu Arg Thr His Ser Leu Gly Pro Pro His
900 808 . 910

‘ecg cag gtt aat tte agg agt caa tta ggt goo att gta ctt gge aaa 2784
Pro Gln Val Asn Phe Arg Ser Gln Leu Gly Ala Ile Val Leu Gly Lys
915 g20 g25

aat tca teb cac tth att ggg get ggt gte cet thg gge teg act gag 2832
Asn Ser Ser His Phe Ile Gly Ala @Gly Val Pro Leu Gly Ser Thr Glu
930 935 940

gag gat cat gaa agc teoce ctg gga gaa aat gta tca cca gtg gag agt 2880
Glu Asp His Glu Ser Ser Leu Gly Glu Asn Val Ser Pro Val Gln Ser
945 950 855 960

gac ggg ata ttt gaa aag gaa aga get cat gga cct get tea ctyg ace 2928
Asp @Gly Ile Phe Glu bLys Glu Arg Ala His Gly Pro Ala Ser Leu Thr
965 o870 275

aaa gac gat gtt tta ttt aaa gtt aat ate tet ttg gta aag aca aac 2976
Lys Asp Asp Val Leu Phe Lys Val Asn Ile Ser Leu Val Lys Thr Asn
980 985 ' 250

aag gea cga gttt tac tta aaa act aat aga aag att cac att gat gac 3024
Lys Ala Arg Val Tyr Leu Lys Thr Asu Arg Lys Ile Eig Tle Asp Asp
885 1000 1005

geca get tta tta act gag aat agg gea tct gea acg ttt atg gac aaa 3072

Ala Ala Leu Leu Thr Glu Aspn Axg Ala Ser Ala Thr Phe Met Asp Lys
1010 1015 ) 1030
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45 7 Septenber 2004 WO 01/68109 .PCT/ USO / 05076 acg ggc acc tta a}t%ﬂghg,e}%m
ttt ggc aat gtggac gca tct ggg att 5808 Thr Ay Thr Leu Met Val

Gy An Val Asp Ala Ser Ay Ile 1925 1930 1935 aaa cac aat att ttt aac cct
cog att gtg g0 BEE0Pac atc cgt ttg 5856 Lys His Asn || e PReT/BSNAORG Pro
Ile Val Ala Arg Tyr Ile Arg Leu 1940 1945 1950 cac cca aca cat tac agc atc
cgc agc act gt 260629+ g P, r |s Tyr Ser Ie Arg .
Ser Thr Leu ﬁngTM&hﬁtigamigté gaé%gé 5 £a% Ihg ﬁstgﬁ a ?)2 agt tgc
agc atg ccc uitg gga atg cagi@at aaa 5952 u- Aghp Ser Cys' Ser
“Met Pro Leu Gy Met G n Asn_Lys 1970 1975 1980 gcg ata tca gac tca cag atc
acg gcc tcc ¥¥eCagyetad age adt ot agbB09 gad @aldoe Ser afSpeSghg A Badd € Thr

Al a Ser Ser HPstieflicéys AR Trucelatn8sr $99F11FIS RQ00ro 4t Pge@lacc tggtct cct
tca caa gcc cga ett cac ¥¥eé cag ggg egg ¥528 Phe Ala THRSSTrp Ser Pro Ser
An Ala Arg Leu, g gc}%ctgca gayt 2005 2010 2015 acg aat cc tgg cga ccc
cgg gtg ago @RQorGCan9ag, 9 % %ﬁ E Ar¢¥ro0. Arg
Val Ser Ser Ala G U Glg T é 30 @’&&L 5?:r5 Y cag aag acg
gtg aag gtc aca ggc atc acc acc cag ggc 6144 Val eu Adn Lys Thr Val
Lys Val Thr d8yyecadl egalhga s oghngtdl yca298959294geg?9(;45939t&9a§& LeL cig,.ctc age
ago atg tat Yyvoclmaglwags tite obcvagt Bt v€L Gl9Z1u\Ah dipsrcuesed @4k Len Ser Ser
Met Tyr Val Lys GFY7%he Leu Val Sefso 2050 2055 206®sagt agt cag gac ggc cgc
cgc tgg acc ctg ttt ctt cag ac ggc cac 6240 Ser Ser Gn Asp Ay Arg Arg
Trp Thr -Lau gsﬁ aaﬁegggcﬁg ASp %C i 28BS 92D FHC 97 FP0VT afgazmg PR ttt cag
ggc aat 550 OO < T e o lg;(jtzbsngﬁﬁr S5t 16288 FRRrliaiyTnAfE Phe G n Ay
Asn G n Asp Ser Ser Thr Pro Val Val Asn 2085 2098 2095 got ctg gac ccc cog

Ctg ttcCc acg tegGctafarCher 399 @h GabaaiCess acd aég’%ga gga aaa aag tct 3360
Ser Ala Asp Val Gln Gly Asn Asp Thr His Ser Gln Gly Lys Lys Ser
1105 1110 1115 1120

¢gg gaa gag atg gaa agg aga gaa aaa tta gte caa gaa aaa gto gac 3408
Arg Glu @Glu Met Glu Arg Arg Glu Lys Leu Val Gln Glu Lys Val Asp
1125 1130 1135

ttg cct cag gtg tat aca gcg act gga act aag aat ttc ctg aga aac 3456
Leu Pro Gln Val Tyr Thr Rla Thr Gly Thr Lys Asn Phe Leu Arg Asn
1140 1145 1150

att ttt cac caa age act gag c¢cc agt gta gaa ggg ttt gat ggg ggg 3504
Ile Phe His Gln Ser Thr Glu Pro Ser Val Glu Gly Phe Asp Gly Gly
1155 1160 1165

teca cat geg cog gﬁg cet caa gac age agg tea tta aabt gat teg gea 3552
Ser His Ala Pro Val Pro Gln Asp Ser Arg Ser Leu Asn Asp Ser Ala
1170 1175 1180

gag aga gea gag act cac ata goc cat tte tea gea att agg gaa gag 3500
Glu Arg Ala Glu Thr His Ile Ala His Phe Ser Ala Tle Arg Glu Glu
1185 1130 1185 1200

gea ece tig gaa goc ceg gga aat cga aca ggt cea ggt ccg agg agt 3648
Ala Pro Leu Glu Ala Pro Gly Asn Arg Thr Gly Pro Gly Pro Arg Ser
1205 121¢ 1215

gog gtt ceoc ege cge gbtt aag cag age ttg aaa cag ate aga cte cog 3696
Ala Val Pro Axrg Arg Val Lys Gln Ser Leu Lys Gln Ile Arg Leu Pro
1220 1225 1230

cta gaa gaa ata aag cct gaa agg ggg gtg gtt ctg aat geoe acc tea 3744

Leu @lu Glu Ile Ly= Pro Giu Arg ¢ly Val Val Leu Asn Ala Thr Ser
12358 1240 ‘ 1245
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Al a Leu Asp Pro Pro.Leu Phe Thr Arg Tyr Leu Arg Ile His Pro Thr T?S]egpe 2%04
2110 ago tgg gcg cagcac atc gcc ctg agg ctc gag gtt cta gga tagt

Ser Trp Ala G.n HIS Ile Ala Leu Arg Leu Qu Val Lau Gy Cys du 2115 2120
2125 gca cag G tac tga Ala Gn Asp Leu Tyr 2130 640RPCHESTMOSEIS enber
2004 WO 01/ 68109 PCT/ US01/ 05076 <210> 30 <211> 2133 <212> PRT <213>

Por ci ne <400=cc36gdViebg GBich daUadd sgt et Ses tIQrcaQ’g%av < Bhe ab@léag’ys ?@i‘l Leu
Pro Leu 1 5THOAAP TriysprRile Ser séd ard hke Aeg cAageilyi1alyys hey aGhy Ala Val Qu
Leu Ser 20 25 385°rp Asp Tyr ARgp5G n Ser du Lemsoleu Arg Qu Leu His Val
Asp Thr 35 40 45 Ar Phe Pro Ala Thr Ala Pro Gy Ala Leu Pro Leu Gy Pro

Ser Val % athFta/aPa Pife 9¢al 993 gotPles The Asprodd n Leu
Phe - Ser ZeuBﬁer a\‘ ,&f’ TIB" ﬁ\‘?"ggﬁé"eprp&aﬁ%ﬁfé{@@ ¥lreu Leu Ay
Pro Thr IIe *§2790 95 @ n GI u Val Tyr AZ%Thr Vval VaI \?éPO'IC';hr I\_/a:,l gys
Asn Met Al a 2a}08:c18%: L0 ct98YggHS Egrto Ml Mﬁfgg Ley val X al oer
Phe Trp Lys i$eriiklbed 20a k2 cg e.ﬂ;ys @1% 1}1{ %sﬁg r Ser
Gn Arg Qu Lys u 132t85 140 Asp Asp2byS ys Ser G n

Thr Tyr Val Trp dn Val :
aag ctg gag aag get gtt ote tet tea gea ggo thg tot gaa gea tet 3938
Lys Leu Glu Lys Ala Val Leu Ser Ser Ala Gly Leu Ser Glu Ala Ser
1300 1305 1310

val Len Pr [

ggc aaa gctrgag Lttt ettt ceot ama gtt cga gtt cat cgy gaa gac ctg 39884
Gly Lys Ala Glu Phe Leu Pro Lys Val Arg Val His Arg Glu Asp Leu
1315 1320 1325

ttg cct caa ama acc age aat gtt tet tge gea cac ggg gat cte gge 4032
Leu Pro Glu Lys Thr Ser Asm Val Ser Cys Ala His Gly Asp Leu aly
1330 " 1335 1340

cag gag atc ttc ctg cag aaa zca ogg gga cot gtt aac ctyg aac aaa 4080
Gln Glu Ile Phe Leu Gla Lys Thr Arg Gly Pré Val Asn Leu Asn Lys '
1345 1350 1355 1380

‘gta aat aga cct gga agg act cco too aag ctt ctg ggt cece cog atg 4128
Val Asn Arg Pro Gly Arg Thr Pro Ser Lys Leu Leu Gly Pro Pro Met
1365 1370 1375

ceC aaa gag tgg gaa tec cta gag aag tea ccoa aaa age aca gck cteo 4176
Pro Lys Glu Trp Glu Ser Leu Glu Lys Ser Pro Lys Ser Thr Ala Leu
1380 1385 1380

agg acg aaa gac ate ate agt tta cecc ctg gac cgt cac gaa agc aat 4224
Arg Thr Lys Asp Ile Ile Ser Leu Pro Lieu Asp Arg His Glu Ser Asn
1385 1460 . 1405

cat teca ata gea goa aaa aat gaa gga caa goo gag ace caa aga gaa 4272
His Ser Ile Ala Ala Lys Asn Glu Gly Gln Ala Glu Thr Gln Arg Glu
1410 1415 1420

goc gee tgg acg aag cag gga ggg ook gga agg cbg tge got cea aag 4320
aAla Ala Trp Thr Lys Gln Gly Gly Pro Gly Arg Leu Cys Ala Pro Lys
1425 1430 1435 1440

¢ cct cog gte ctg cga cgg cat cag agg gac ata age ctt cot act ttt 4368
Pro Pro Val Leu Arg Arg His Gln Arg Asp Ile Ser Leu Pro Thr Phe
1445 1450 1455

cag ccg gag gaa gac aaa atg gac tat gat gat ate tte tea act gaa 4416

Gln Pro Glu Glu Asp Lys Met Asp Tyr Asp Asp Ile Phe Ser Thr Glu
1460 1465 1470
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145 150 155 160 Lau Lys Gn Asn Gy Pro Thr Ala Ser Asp Pro Pr SLQé%“I}?s? 2004
Thr Tyr 165 170 175 Ser Tyr Leu Ser H's Val. Asp Leu Val Lys Asg R
Ser Ay Leu 180 185 190 Ile Ay Ala Leu Leu Val Cys Arg Au Ay Ser Leu
Thr Arg A u AY%88%%00 205 Thr @ n Asn Leu H's G u Phe VaFCHEWRINBT Phe
Ala Val Phe Asp Qu 210 215 220 Ay Lys Ser Trp His Ser Ala Arg Asn Asp
Ser Trp Thr abg a8l gpaVBda g22%:23Rc23k 240 ﬁs@ag’rggt@aa al%rtoca%] ArghAba Gn
Pro Al a Met ThF SvFheivalu Asp Ghy Rsp4Ble2DH: 25b et 24 %104 WO 01/ 68109
PCT/ US01/ 05076 Ty#4®al Asn Arg Set4doeu Pro Gy Leuarsl e Gly Cys His Lys Lys
Ser 260 ~ 265 270 Val Tyr Trp Hs Val Ile dy Met Ay Thr Ser Pro du Val
Hs Ser 275°2 % g‘t’fo g;éaﬁéﬁacaq& T3y °3F §aTHiEC PiE dosugcdagtalr giskRSs Hi s
Arg A n Al a I MeHervprhe 146 HhralPhelleu Thr Al a
Gn Thr Phe Leu 305 310 315 ®Met Asp Leu G°°Q@n Phe Leu Leu Phe Oys

H's Ile Sergdgeleall &cH Qﬁagﬁﬁioﬁ &% Igu Ala HIS al Arg
Vel G o Syl el B et door B SR 2 30
AQu Gu Quigesp Tyr Asp Aspshsn 355 360 3@bideu Tyr Asp S@gzoAsp Met Asp
Val Val Arg Leu Asp Ay Asp Asp Val 370 375 380 Ser Pro Phe Ile dn lle
Arg Ser Val 23#¢ 39¢ g8 I(.;Pg M o gty g Tint cRBEL3E86y 399 AOGtErfrcValssbh s Tyr

Il e Ser Al a?e} dreyjidda %@?Gipf ﬁl%l'ﬂi;}o wgaP}qu $ys Lys Val val Phe

1535

. ©gg gaa ttt get gac gge tce thte acg cag cog teog tac cge ggg gaa 4656
Arg Glu Phe Ala Asp Gly Ser Phe Thr Gln Pro Ser Tyr Arg Gly Glu
1540 1545 1550

ctc aac aaa cag ttg ggyg ctc ttg gga cce tac ate aga gog gaa gtt 4704
- Leu Asn Lys His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala &lu Val
1555 ‘ 1560 1565

gaa gac aac atc atg gta act ttc aaa aac cag gog tet egt cce tat 4752
Glu Asp Asn Ile Met Val Thr Phe Lys Asn Gln Ala Ser Arg Pro Tyr
is570 1578 © 1580

‘tee tte tae teg age okt att tet tat ceg gat gat cag gag caa ggg 4800
Ser Phe Tyr Sex Ser Leu Ile Ser Tyr Pro Asp Asp Gln ¢lu Gln Gly
1585 1590 1598 1600

gca gaa cct cga cac aac tie gte cag cca aat gaa ace aga act tac 4848
Ala Glu Pro Arg His Asn Phe Val GIn Pro Asn Glu Thr Arg Thr Tyr
1605 1610 1815

Lttt tgg ama gty cag cat cac atg gea cee aca gaa gac gag ttt gac 4896
Phe Trp Lys Val Gln His His Met Ala Pro Thr @lu Asp Glu Phe Asp
1620 1825 1630

tgc aaa goc tgyg gec tac ttt ket gat gtt gac otg gaa zaa gat gtg 4944
Cys Lys Ala Trp aAla Tyr Phe Ser Asp Val Asp Leu Glu Lys Asp Val
1635 1640 1845

cac toa gge ttg ate gge ceoe ctt cobg ate tge cge gee aac ace ctg 4392
- Hig Ser Gly Leu Ile Gly Pro Leu Leu Ile Cys Arg Ala Asn Thr Leu
1650 1655 . L8860

aac get get cac.ggt aga caa gtg acc gtg caa gaa ttt get ctg ttt 5040
Asn Ala Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala Leu Phe
1665 1670 1875 1680

tte act att ttt gat gag aca aag age tgg tac ttc act gaa aat gtg 5088

~ Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr Glu Asn Val
1685 . T 1690 1695

44




405 410 415 Ala Val .Pro Ser Pro Ser Asp Arg Ser Tyr Lys Ser Leu r.ley
420 425 430 Ser Ay Pro Gn Arglle Ay Arg Lys Tyr Lys Lys A a7BréBteB§b§r®g¢4
435 440 445 A%&G'Q/r‘Thr Asp Val Thr Phe Lys Thr Arg Lys Ala Ile Pro Tyr Qu
450 455 460 S %1% e Leu Ay Pro Leu Leu Tyr Gy G u Val PIYSWEHT@hr Leu
465 470 475 480 Leu Ile Ile Phe Lys Asn Lys Ala Ser Arg Pro Tyr Asn Ile Tyr

Pro 485 49@a49%sHhar Gy chy @cdhiccAaR M) coflbadadglely HS . 9.3 VsALD Leu
Leu Lys So&180%9538n Crs/ ATy ik yroHive EisuLey 1ARt Mal 250p4d enteu Pro Gy
du Thr Phe 515 520%8%5 Lys Tyr LysiTsp Thr Val Thridal du Asp Ay Pro
Thr Lys Ser cﬁ__\gpa Sg?:é)a 535 51;10 48ttéeqsacia:ptengg 2$04 WO 01/ 68109 PCTI USO / 05076
Pro Arg Cys ht- A g_[zggr "t 2pf gIASHE LY Qaugklys 5145 550
555 560 AspI‘LeuuLy @1;5}3’; y AR FIHIGY PP T Te Bfsrmyr Lys G n

PhF
565 570 575 Ser Val Asp G n Arg G{yoAsn A n Met MEE5Ser Asp Lys Arg Asn Val

580 585 590 akh estkesbtPhe: 861 gValar £ u Trp.Tyr Leu Ala Qu
595 600 605 TAS hehl BroGhy ﬂétgg%&egga%g géﬂéﬁf%ﬁ%ﬁi% E‘gﬁgn %9"35 A n Asp
610 615 620 Priw3@ u Phe @ n Almx3Ser Asn |lle MawedHi s Ser I'eAsn Ay Tyr Val
625 630 635 640 Phe Asp Ser Leu G n Leu 5er Val Cys Lau Hs GQu Val A a Tyr
Trp 645 656%5%0?% H9e9geaasent \talr a@tyathl eatGeay Bht cAspteherd ews28er  Val
Phe Phe 66@3@5‘?‘1 Nt Sy gerl'ﬁfm TRE PPRelYeyBisser Fys HYptPh¥aterTyr G u Asp
Thr Leu Thr 1750 1755 1760

gga c?c gtg ttc agt gta cgy aaa aag gag gag tat aaa atg geco gtg 5328
Gly His Val Phe Ser Val Arg Lys Lys Glu Glu Tyr Lys Met Ala Val
1785 1770 1775

tac aat cte tat ccg ggt gte ettt gag aca gty gaa atg cta cecg tee 5276
Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu Pro Ser
1780 ‘ 1785 : 1720

aaa gtt gga att tgg cga ata gaa tge oty att ggc gag cac ctg caa 5424
Lys Val @ly Ile Trp Arg Ile Glu Cys Leu Ile Gly Glu His Leu Gln
1795 1800 1805

gct ggg atg age acg act tte ctg gtg tac age aag gag tgt cag got 5472
Ala Gly Met Ser Thr. Thr Phe Leu Val Tyr Ser Lys Glu Cys Gln Ala
1810 1815 1820 '

aca cotg gga atg get tet gga cge att aga gat ttt cag atc aca got 5820
Prc Leu Gly Met Ala Ser Gly Arg Ile Arg Asp Phe Gln Ile Thr Ala
1825 1830 ' 1835 1840

tea gga cag tat gga cag tgg geoc cca aag ctg goc aga ctt cat tat 5568
Ser Gly Gln Tyr Gly Gln Trp Ala Pro Lys Leu 2Ala Arg Leu His Tyr
1845 1850 1855

tee gga tea ate aat goeo tgg age acc aag gat‘ccc cac Ltee tgg ate 5618
Ser Gly Ser Ile Asn Ala Trp Ser Thr Lys Asp Pro His Ser Trp Ile
1850 1865 ' i870

aag gtg gat ctg ttg geca cca atg atec att cac ggc atec atg ace cag 5664
Lys Val Asp Leu Leu Ala Pro Met Ile Ile His Gly Ile Met Thr Gln
1875 1880 1885

ggt gece cgt cag aag bttt toe age cte tac ate tec cag ttt ate ate 5712
Gly Ala Arg Gln Lys Phe Ser Ser Leu Tyr Ile Ser Gln Phe Ile Tle
18s0 1895 1800

atg tac agt ctt gac ggg agg aac tgg cag agt tac c¢ga ggg aat tcc 5760

Met Tyr Ser Leu Asp Gly Arg Asn Trp Gln Ser Tyr Arg @Gly Asn Ser
1905 1810 - 1915 ) 1920
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680 685 Leu Phe Pro Phe Ser Ay du Thr Val Phe Met Ser

695 700 Ay Lau Trp Val Leu Ay Cys H's WMn Ser Asp Leu Arg /KSBPE?S& 6
710 715 720 Met Thr Ala Leu Leu Lys Val Tyr 5er Cys Asp Arg Asp lle Gy
725 730 W8R8 Tyr Asp Asn Thr Tyr Gu Asp |lle Pro G pcPassiisms Leu
@y 740 745 750 Lys Asn Val Ile Qu Pro Arg Ser Phe Ala G n Asn Ser

Pro Pro acggéicmﬁ:Q: 265a§§r té\l Laf:cSQ?ft %@ a!riy%t é}ccﬂ% %ﬂ{lgg | 1e T Ser
£} G

675
690
705
Asp
Ser
Arg
Pro
Adn

G u Asp TAspEly /T Z&BMZBG:aV@he&M EBH 285 RaPr2p atb 5& g Thr
Ala Leu Gn Qu 78%97Z90 795 800 Leusser Val Pro Sengfidy Asp Ay Ser
Met Leu Lau Ay G n Asn Pro 805 810 815 Ala Pro His Ay Ser Ser Ser Ser
Asp Leu G n 28R (f2AI 3REAREF ASH 26F Pet8X® 825 9BBGCU FoF tSeptemanr 20045380

01/ 68109 P&Vﬁ%i/’&%‘o% RP%A;&%p"rAs%WTg% Vau 2 dr@ Hr=Ale @ u Arg Gy Thr

2130

46

Ala Pro Ser 835 8407845 Ala Ala Ala* Lau Arg Prolﬁou Lau H's H's Ser
A2 O Axgofalecadil] 5.8 @ B0 Y ch L o e
Lau Asp Ser gky SrMbinr .%%I § ﬁpm u 1°8& Lys Thr
. Ser Pro Thr Ile PI;Q;sSer Asp 885 8;9&0895 T hr Gu Arg

Thr H's Ser Lau Gy Pro Pro H's 900 9D5. 910 Pro Gln VaI Asn Phe Arg Ser
G n Leu GI y a¢ dst |latVeda baua@ yegby®ie &55c820tP3ha A% 2gla=B€haH SsoEhe 1l e
Ay Al a dySmcyPrisplay By sSeCyFiferQiéar P830e9©85y 940 dBhunsAspysHi s G u Ser
Ser Lau G y A% 7Asn Val Ser Pri®7%al G n Ser 380

geg ata tea gac tea cag ate acg geoe teco toe cac cta agce aat ata 6000

Ala Ile Ser Asp Sexr Gln Ile Thr Ala Ser Ser His Leu Ser Asn Tle

i985 1980 1395 2000

ttt gee ace tgg tet oot toa caa goo cga ctt cac che cag ggg cogg 6048

Phe Ala Thr Trp Ser Pro Ser Gln Ala Arg Leu His Leu Gln Gly Arg

2005 2010 2015
acg aat gce tgg cga coce cgg gtg age age goa gag gag tgg ctg cag 6056
Thr Asn Ala Trp Arg Pro. Arg Val Ser Ser Ala ¢lu Glu Trp Leu Gln
2020 2025 2030
gtg gac ¢tg cag aag acg gtg aag gtc aca ggc atc acc ace cag gge 6144
Val Asp Leu @ln Lys Thr Val Lys val Thr @ly Ile Thr Thr Gln Gly
2035 2040 2045
gty aag teeo ctg cte age age atg tat gty aag gag ttc cte gty teo 6192
Val Lys Ser Leu Leu Ser Ser Met Tyr Val Lys Glu Phe Leu Val Ser.
2050 2055 2060

agt agt cag gac ggc cge cge tgg ace otg ttt ctt cag gac ggo cac 6240

Ser Ser Gln Asp Gly Arg Arg Trp Thr Leu Phe Leu Glu Asp Gly His

2065 2070 2075 2080

acqg aag gtt ttt cag gge aat cag gac toe toe ace coe gtg gty aac 6288

Thr Lys Val Phe Gln Gly Asn Gln Asp Ser Ser Thi Pro Val Val Asn

2085 2090 . 2085
get ¢tg gac coe cocg ctg tte acg cge tac ctbg agyg atc cac coo acg 6336
Ala Leu Asp Pro Pro Leu Phe Thr Arg Tyr Leu Arg Ile His Pro Thr
2100 2105 21190
age tgg geg cag cac ate goo ctyg agg cte gag gtt cta gga tgt gag 6384
Ser Trp Ala Gln His Ile Ala Leu Arg Leu Glu Val Leu Gly Cys Glu
2115 2120 2125
gea cag gat cto tac tga 6402
Ala Gln Asp Leu Tyr



945 950 955 960 Asp Ay Ile Phe Au Lys Gu Arg Ala His Ay Prg
Leu Phe Lys Val Asn Ile Ser

Ls%h?e\.}ﬁﬁk 2004

Lau Thr 965 970 975 Lys Asp Asp Val

Thr Asn 980 %g’g”’%g‘g Lys Ala Arg Val Tyr Lau Lys Thr Asn Arg Lys Ile His

Ile Asp Asp 0 1005 Ala Ala Lau Lau Thr G u Asn Arg PCEUSas¥6a Thr
Ser

Phe Met Asp Lys 1010 1015 1020 Asn Thr Thr Ala Ser Ay Lau Asn H's Val
An Trp Ile Lys Gly 1025 1030 1035 1040 Pro Lau Gy Lys Asn Pro Lau Ser
Ser Gu Arg‘@.[L I3|°o Ser Pro G u 1045 1050 1055 Leu Lau Thr Ser Ser Gy Ser
dy Lys Ser % §3Gly A@n Ser Ser 1060 1065 1070 Ay G n Gy Arg |leArg
Vval Ala Val g{ i Gu Gn Lau Ser Lys 1075 1080 1085 Ay Lys Gu Met Met
Lau Pro Asn ‘Ser r‘“ﬁ‘su Thr Phe Lau Thr An 1090 1095 1100 Ser Al a Asp Val

An Ay Asn.fsp Ihr H's Ser Gn Gy Lys Lys Ser 1105 1110 1115 1120 50 7
Glu Gu Mt u Arg Arg Gu

Sept ember 2@9@@&99&45&9@ 3l /

Lys Eau Val Gn GQu Lys Val AspT%&%/f éa(ll %ﬁ SYEL6 BB Rent¥al Tyr Thr Al a

Thr Ay Thr Lys Asn Phe Eau Arg Asn 1140 1145 1150 Ile Bfie His G n Ser Thr
Hs Ala Pro Val

G u Pro Ser ®MalPh&i ferGils Phe 2A8 pridyr Gy 1ek18G, 1460.1163 o %g
Pro Gn Asp Ser Arg St Eau Asn Asp Ses Ala 1170 1175,1180 G u Arg Ala G u

Thr Hs Ile_Ala Hs Phe Ser Ala lle Arg Au Gn 1185 1190 1195 1200 Al a
Pro Eau G u™A &5Pr cﬁg B S8 GLTHeu @ey Ro0cl@ YeuPEDs ARy 2SErTHr1205 1210 1215
Ala Val Pro Arg Ar Sval Lys Gn Sef°Eau Lys Gn Il4 Arg Eau Pro

Arg Phe Pro Ala Thr Ala Pro Gly Ala Leu Pro Leu Gly Pro Ser Val

Leu

&5
Val
Gln
Ser
Ser
Asp
145
Len
Ser
Ile
Thr
Gly

225

Asp

Lys

50

Tyr Lys

Ala Arg

2la Glu

Hiz Pro

115

Glu
130

Gly

Asp Lys

Glu

Len

@ly Ala

195

Gln Asn

210

Lys Ser

Pro Ala

Lys Thr val
70

Pro Arg Pro
85

Val Tyr Asp
100

Val Ser Len

Ala Glu

Val Leu Pro

150

Asn Gly Pro

165

Ser Hiz Val
180

Leu Leu Val

Glu

Leu His

Ser
230

Trp His

Pro Ala
245

Arg

55

Phe Vval Glu
Pro Trp Met
Thr Val val

105

Hig Ala val
120

Glu Asp His
135

Gly Lys Ser

Thr Ala Ser

Asp Leu Val
185

Cys Arg Glu
200

Phe Val Leu
215

Ala Avyg Asn

Ala Gln Pro

60

Phe Thr asp
75

Gly Leu Leu
20

Val Thr Leu

Gly Val Ser

Thr Ser Gln

140

@Gln Thr Tyr
155

Asp Pro Pro
170

Lys Asp Leu

Gly Ser Leu
Leu Phe Ala
220

Asp Ser Trp
235

Ala Met His
250

47

Gln
Gly
Lys
Phe
125
Arg
val
Cys
Asn
Thr
2058

Val

Thr

Leu Phe Ser
80

Pro Thr Ile
95

Asn Met Ala -

110

Trp Lys Ser

Glu Lys Glu

Gln val
160

Trp

Leu

Thr Tyr
175

Ser
190

Gly Leu
Arg Glu Arg
Phe Asp Glu

Ala Met
240

Arg

Val Asn Gly

255



1220 1225 1230 Eau Glu.du Ile Lys Pro Gu Arg Ay Val Val Eau %gé f\labT?b 4
Ser 1235 1240 1245 Thr Arg Trp Ser G n Ser Ser Pro Ile Eau G n 'GYRE" e
Arg Asn 1250 1255 1260 Asn Eau Ser Eau Pro Phe Eau Thr Eau Gu Met Ala Gy
Ay Gn dy WoE¥19%0 1275 1280 Lys Ile Ser Ala Eau Gy LyBCHEFOLA5046 Al a

Ay Pro Eau Ala Ser Ay 1285 1290 1295 Lys Eau Qu Lys Ala Val Eau Ser Ser
Ala Gy Eau tgervad menAhsy Sef red30Q di30Beul 310 o Yoyk Wi sA A ggél sPhe Eau Pro Lys
Val Arg Val H's Arg Geep Asp Eau 1315245320 1325 Leu PRim G n Lys Thr Ser -Asn
Val Ser Cys Ala Hs Ay Asp Eau Ay 1330 1335 1340 Gn Gu Ile Phe Eau G n
Lys Thr ArgVely™vpr BravBis Kgh IEaflastet §iy T™HB3456x P3S®1E3ER §360er Val Asn Arg

Pro Ay Arg Thr Prd/®Ser Lys Eau Eatf°dy Pro Pro M2851365 1370 1375 Pro Lys

GQu Trp du_Ser,.E s . Ser_Prq Lys Ser Thr Ala Eau 1380 1385 1390 Arg
Thr Lys AspI? ezp’;‘ﬁf"le]“‘“g%irju Bl =57 : iheals Ry P Sitfiedee @ A18o5 1400 1405
51 7 Septenber 2004 WO 01/6810 CT/ US01/ 05076 °Ff s Ser 11e Ala Al a Lys Asn
Au Gy G nsstaetlalhtidhsr Arg Gh Umr 14k0rdA +5, Mz%lélﬁa%% gé Thr Lys G n
Ay Gy Pros@y Arg Leu Cysafba Pro Lys 1435 1430 1435 144 zsgro Pro Val

Leu Arg Arg His A n Arg Asp Ile Ser Leu Pro Thr Phe 1445 1450 1455 G n Pro
A u du AspMeyspHieuigly i PhAsieAsdpul e BhrerSernldiver Gent mikdB{ 1465 1470 Thr
Lys Ay Qu Asp Phe Asp Pte Tyr Ay Au AAp u Asn A n #sp 1475 1480 1485

Pro Arg Ser HEQ %19 Gr].yLlXeSt é{ug AJT&'P rHisA rV%l HZIAJ:% Ja%g.r GIII.?J.h Sezl' Alcss 6412 Cfl\.luaGJ}t/:Lal

340 . 345 350

Pro Gln Leu Arg Arg Lys Ala Rsp Glu Glu Glu Bsp Tyr Asp Asp Asn
355 360 365

Leu Tyxr Asp Ser Asp Met Asp Val Val Arg Leu Asp Gly Asp Asp Val
370 ‘ 375 380

Ser Pro Fhe Ile €ln Ile Arg Ser Val Ala Lys Lys His Pro Lys Thr
385 390 3385 400

Trp Val His Tyr Ile Ser Ala Glu Glu @lu Asp Trp Asﬁ Tyr Ala Pro
405 410 415

Ala val Pro Ser Pro Ser Asp Arg Ser Tyr Lys Ser Leu Tyr Leu Aén
420 : 425 430

"Ser Gly Pro Gln Arg Ile Gly Arg Lys Tyr Lys Lys Ala Arg Phe val
435 440 445

Ala Tyr Thr Asp Val Thr Phe Lys Thr Arg Lys Ala Tle Pro Tyr Glu
450 455 460

Ser Gly Ile Leu Gly Pro Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu
465 470 475 480

Leu Ile Ile Phe Lys Asn Lys Ala Ser Arg Pro Tyr Asn Ile Tyr Pro
485 490 495

His Gly Ile Thr Asp Val Ser Ala Leu His Pro Gly Arg Leu Leu Lys
500 505 510

Gly Trp Lys His Leu Lys Asp Met Pro Ile Leu Pro Gly Glu Thr Phe
515 520 525

Lys Tyr Lys Trp Thr Val Thr Val @lu Asp Gly Pro Thr Lys Ser Asp
530 535 540
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1490 1495 1500 Gu G n Leu Trp Asp Tyr Gy Met Ser Au Ser Pro grg@l S04
Arg 1505 1510 1515 1520 Asn Arg Ala G n Asn Gy Gu Val Pro Arg™PH “ﬂ%
Lys Val Val Phe 1525 1530 1535 Arg G u Phe Ala Asp Ay Ser Phe Thr- @n Pro
Ser Tyr Arg vauq;am09154o 1545 1550 Leu Asn Lys H s Lau d yperusdiess7& y Pro
Tyr Ile Arg Ala @ u Val ~ 1555 1560' 1565 G u Asp Asn Ile Met Val Thr Phe
Lys Asn G n pAbanoebyfrgy r P Ser Ser Leu lle
Ser Tyr Pro sAsp ASEYG n g&]ﬁ Jagnwélgﬁofé%ééijiggqllg% %%‘b%‘f u Pro Arg
H's Asn Phe Val A n Pro Asn Gu Thr Arg Thr Tyr 1605 1610 1815 Phe Trp Lys
~Val dn H s Adeshdvbplsiisar Rlg fEur 1ElalyAsp Gew tBher1dsyys 1620y @25 1630 Cys Lys
Ala Trp Ala Tyr Phe Ser A&§p Val Asp Lau Gru Lys Asp Val 54635 1640 1645 Hi s
Ser Ay Leulle Ay Pro Leu Leu Ile Cys Arg Ala Asn Thr Leu 1650 1655 1660
Asn Ala Ala Ts"E §"nEn &R BSPhFLVEPt 8P SeF BsPHgsAw BeuVRhe 1665 1670
1675 1680 Phe Thr 11e°Phe Asp @ u Thr lfi/s Ser Trp Tyr®®he Thr @ u Asn Val
1685 1690 1 2004 01/ 01/0 076 Au Arg Asn
Qys Arg Al a@%‘?o‘%ﬁﬁ?g" TR Q%ec"l LR =95, 1710 Leu
Lys A u Asn Tyr Arg Phe H's Al a IIe Asn Gly Tyr Va I\/bt Asp 1715 1720 1725
Thr Leu Pro aghyrleesin/atg Maé 1Abaprd BeofSHb i) ol Gk |@nAhg diDadyr 1730 . 1735
1740 Len Leu SesioMet Ay Ser Asaes@ u Asn Il e HesgoSer Ile H's Phe Ser 1745

1750 1755 1760 Gy H's Val Phe Ser Val Arg Lys Lys Gu Gu Tyr Lys Met Al a
val Pro @lu Phe Gln Ala Ser Asu Ile Met His Ser Ile Asn Gly Tyr Val

625 . 630 ‘ 635 640

Phe Asp Ser Leu Gln lLeu Ser Val Cys Leu His Glu Val Ala Tyr Trp
645 650 655

Tyr Ile Leu Ser Val Gly Ala Gln Thr Asp Phe Leu Ser Val Phe Phe
: 660 ‘ 665 €70

Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr
675 680 685

Leu Phe Pro Phe Ser @ly Glu Thr Val Phe Met Ser Met Glu Asn Pro
’ 690 695 700

Gly Leu Trp Val Leu Gly Cys His Asn Ser Asp Leu Arg Asn Arg Gly
7085 710 715 720

Met Thr Ala Leu Leu Lys Val Tyr Ser (ys Asp Arg Asp Ile Gly Asp
725 730 735

Tyr Tyr Asp Asn Thr Tyr Glu Asp Ile Pro Gly Phe Leu Leu Ser Gly
740 745 750

Lys Asn Val Ile Glu Pro Arg Ser Phe Ala Gln Asn Ser Arg Pro Pro
755 760 765

Ser ala Ser Gin Lys @Gln Phe Gln Thr Ile Thr Ser Pro Glu Asp Asp
770 775 ) 780

Val Glu Leu Asp Pro @ln Ser Gly Glu Arg Thr Gln Ala Leu Glu Glu
785 790 795 800

Leu Ser Val Pro Ser Gly Asp Gly Ser Met Leu Leu Gly Gln Asn Dro
805 310 815

Ala Pro His Gly Ser Ser Ser Ser Asp Leu Gln Glu Ala Arg Asn Glu
820 825 830
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1765 1770 1775 Tyr Asn Len Tyr Pro Gy Val Phe Au Thr Val Gu ey Pr

"Ser 1780 1785 1790 Lys Val Qy Ile Trp Arg Ile Qu Qys Lau ||ebﬂ§e¥}h’&‘%§rﬁlﬁg“
Leu Gn 1795 1800 1805 Ala Gy Met Ser Thr Thr Phe Leu Val Tyr Ser Lys Gu
Cys Gn Ala wW@W0631® 5 1820 Pro Leu Gy Met Ala Ser Gy Ar gpddngofig-4Asp Phe
Gn lle Thr Ala 1825 1830 1835 1840 Ser Ay Gn Tyr Ay GlnTrp Ala Pro Lys
Leu Ala Arg i S T 8 5Q,.1855 Ser Ay Ser Ile Asn Ala Trp Ser Thr
Lys Asp Pr OAi-HfSlA Sgé%iT?% f%’e%?i%;gﬁo%g%gtgl%?b%%éhv%ﬁ%ﬁ PuSt%eu Ala Pro Met
Ilelle Hs Gy Ile Met Thr An 1875 1880 1885 Ay Ala Arg A n Lys Phe Ser
Ser Leu Tyr2id o18anaGluy Hieakd erblcty 4918851900, ML, Ly o er Leu Asp Gy
Arg An. Trp A n8ser Tyr Arg Ayelsn Ser 1905 1949 1915 1920 hr Ay Thr

Leu Met Val Phe Phe Gy Asn Val Asp Ala SerG@y Ile 1925 1930 1935 Lys Hi s
Asn |1 e PhelZhTPf F*Pr&ul Pre Wi Lgd S1AIguTigrs ltseidr gsp@ar 1h94@c1945 1950 Hi s
Pro Thr HisT8% Ser Ile Arg 8 Thr Leu Arg & G u Leu Met sgb955 1960 1965
Ay Cys Asp n r s.Ser Met Pro Lau Ay Met A n Asn Lys 1970 1975
1980 53 7 sseéﬁfgﬁﬁr“%c? AP O B 189 THFE BB076° AFa SeFeABer Asp Ser @ n
Ile Thr Ala Ser Ser His Leu Ser Asa lle 985 1990 1995 ¥600 Phe Al a Thr

Trp Ser Prometetdsar Aiad gLt dHasSy kgl 8N MeL(A‘E%%' 2902 é%%o 2015 Thr Asn
Ala Trp Arg Pro Arg Mab Ser Ser Ala Ghy GQu Trp Le _élI@ 3 2025 2030 Val

Asp Leu G n Lys Thr Val Lys Val Thr Gy Ile Thr Thr An Gy
Pro Gln Val Asn Phe Arg Ser @ln Leu Gly Ala Ile Val Leu Gly Lys
915 920 925

Asn Ser Ser His Phe Ile Gly Ala Gly Val Pro Leu Gly Ser Thr Glu
930 235 - 940

Glu hsp His Glu Ser Ser Leu Gly Glu Asn Val Ser Pro Val Glu Ser
945 950 955 260

Asp Gly Ile Phe Glu Lys Glu Arg Ala His Gly Pro Ala Ser Leu Thr
965 970 875

Lys Asp Asp Val Leu Phe Lys Val Asn Ile Ser Leu Val Lys Thr Asn
280 285 290

Lys Ala Arg Val Tyr Leu Lys Thr Asn Arg Lys Ile His Ile Asp Asp
985 1000 1005

Ala Ala Leu Leu Thr Glu Asn Arg Ala Ser Ala Thr Phe Met Asp Lys
i610 1015 1020

Asn Thr Thr Ala Ser Gly Leu Asn His Val Ser Asn Trp Ile Lys Gly
1028 103¢ 1035 : 1040

Pro Leu Gly Lys Asn Pro Leu Ser Ser Glu Arg Gly Pro Ser Pro Glu
1045 1050 1055

Leu Leu Thr Ser Ser Gly Ser Gly Lys Ser Val Lys Gly Gln Ser Ser
1060 1068 1070

Gly @ln Gly Arg Ile Arg Val Ala Val @lu @lu Glu Glu Leu Sexr Lys
1075 1080 1085

Gly Lys Glu Met Met Leu Pro Asn Ser Glu Leu Thr Phe Leu Thr Asn
1080 1095 1100

Ser Ala Asp Val Gln Gly Asn Asp Thr His Ser Gln Gly Lys Lys Ser
1105 liio ‘ 1115 1120
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2035 2040 2045 Val Lys Ser Leu Leu Ser Ser Met Tyr Val Lys Qu e VB
Ser 2050 2055 2060 >éer Ser Gn Asp Ay Arg Arg Trp Thr Leu PhePL%BtﬁmﬁbeQ 04
Gy Hs 2065 2070 2075 2080 Thr Lys Val Phe A n Ay Asn @ n Asp Ser Ser

Thr Pro Val VA oAs3i09 2085 2090 2095 Ala Leu Asp Pro Pro Leur@tmesolhsorév g Tyr
Lau Arg Ile His Pro Thr 2100 2105 2110 Ser5 Trp éla ’C:'S'n EI S ll_l e Alzit?,léagzi\(r)g
Len G u Val 2 n r

31 <211> 1&351?251%%1%53%%%%%%‘; é’%%&nﬂuh}g@ eé’up‘f#/e G u Leu Ser
Thr Cys Phe Phe Leu Cys Leu Lau Arg Phe 1 5 10 15 Cys Phe Ser <210> 32
<211> 24 <2&@>PRREIL<ABFyArhi-filel Blr S66WeNegs $22 Bhe =233 Rgscription of
Artificial Sequence: liitiker <400> 32 Sess Phe Ala G n A Ser Arg Pro Pro Ser
Ala Ser Ala Pro Lys Pro 1 5 10 15 54 7 Septenber 2004 WO 01/68109

PCTI US01/ 05G#8 $eoEigafln &ar Aly G&PQPM §erval Ay G12 Phea2b@>613361<211> 105
1155 160 1165

Ser His Ala Pro Val Pro Gln Asp Ser Arg Ser Leu Asn Asp Ser Ala
1170 1175 1180

Glu Arg Ala Glu Thr His Ile aAla His Phe Ser Ala Ile Arg Glu Glu
1185 1190 1195 1200

Ala Pro Leu Glu Ala Pro Gly Asn Arg Thr Gly Pro ‘Gly Pro Arg Ser
1205 1210 1215

Ala Val Pro Arg Arg Val Lys @Gln Ser Leu Lys Gln Ile Arg Leu Pro
1220 1225 1230

Leu Glu Glu Ile Lys Pro Glu Arg Gly Val Val Leu Asn Ala Thr Ser
1235 12406 1245

Thr Arg Trp Ser Glu Ser Ser Pro Ile Leu Gln Gly Ala Lys Arg Asn
1250 1255 1260

Asn Leu Ser Leu Pro Phe Leu Thr Leu Glu Met Ala Gly Gly Gln Gly
1265 1270 1275 1280

Lys Ile Ser Ala Leu Gly Lys Ser 2Ala Ala @ly Pro Leu Als Ser Gly
1285 - 1230 1295

Lys Leu Glu Lys Ala Val Leu Ser Ser Ala Gly Leu Ser Glu Ala Ser
1300 1305 1310

Gly Lys Ala Glu Phe Leu Pro Lys Val Arg Val His Arg Glu Asp Leu
1215 1320 1325

Leu Pro Gln Lys Thr Ser Asn Val Ser Cys Ala His Gly Asp Leu cly
1330 1335 1340

Glnt Glu Ile Phe Leu @ln Lys Thr Arg Gly Pro Val ZAsn Leu Asn Lys
1345 1350 1355 1360

Val Asn Arg Pro Gly Arg Thr Pro Ser Lys Leu Leu Gly Pro Pro Met
1365 1370 1375

Pro Lys Glu Trp Glu Ser Leu Glu Lys Ser Pro Lys Ser Thr Ala Leu
13380 1385 1380

Arg Thx Lys Asp Ile Ile Ser Leu Pro Leu Asp Arg His Glu Ser Asn
1335 1400 1405
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$<212> DNA <213> Artificial Sequence <220> <223> Descri ption Qf7@%§&%hﬁ&ib04
Sequence: | i nker <400> 33 gtcattgaac ctaggagctt tgcccagaat tcaagacccc
ctagtgcgag cgctccaaag 60 cctccggtcc tgcgacggca tcagagggac ataagccttc ctact
105 <210> 34 Weuesi@l <212> DNA <213> Artificial Sequence pegdaR1/056%23>
Description of Artificial Sequence:oli gonucl6eot [ di pri neiziggo/zr ?|4f il
aggaaaacc a 2 > . (
g%eggence <22%§§1%%%§ %gs%lrai p iléffg -u}f%%i]tfﬁlncﬂ&gllz (%{ﬁrerglé\llg:%ﬁlc@ﬁnucl eot i de
prinmer <400> 35 ctttggagcg ctcgcactag ggggtcttga attctgggca aagctcctag
gttcaat gac 6812197 rB6rhrWhbleinbbly €2l 2zo (Y mEldes & hid &gl sequence <220>
<223> Descriptdson of Artifi etz Sequence: ol iganucl eotide prdager <400> 36

ect agt gcga gcgctccaaa gcctccggtc ctgcgacggc at cagaggga cataagcctt 60 55 WO
01/ 68109 Pro Pro Val Leu Arg Arg His Gln Arg RAsp Ile Ser Leu Pro Thr Phe

1445 1450 1455

Gln Pro @lu Glu Asp Lys Met Asp Tyr Asp Asp Ile Phe Ser Thr Glu
1460 1465 1470

Thr Lys Gly Glu Asp Phe Asp Ile Tyr @ly Glu Asp Glu Asn Gln Asp
1475 1480 1485

Pro Arg Ser Phe Gln Lys Awg Thr Arg His Tyr Phe Ile Ala Ala Val
1490 1485 1500

Glu Gln Leu Trp Asp Tyr Gly Met Ser Glu Ser Pro Arg Ala Leu Axg
1505 1510 i51s 1520

Asn Arg Ala Gln Asn @ly Glu Val Pro Arg Phe Lys Lys Val Val Phe
1525 1530 1535

Arg Glu Phe Ala Asp @ly Ser Phe Thr éln Pro Ser Tyr Arg Gly Glu
1540 1545 1550

Leu Asu Lys His Leu @ly Leu Leu Gly Pro Tyr Ile Arg Ala &lu Vval
' 1555 1560 1565

Giu Asp Asn Ile Met Val Thr Phe Lys Asn &ln Ala Ser Arg Pro Tyr
1570 1575 15840

Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Pro Asp Asp @ln Glu Gln Gly
1585 1530 1595 1600

Ala Glu Pro Arg His Asn Phe Val Gln Pro Asn Glu Thr Arg Thr Tyr
1605 1610 1615

Phe Trp Lys Val Gln His His Met Ala Pro Thr Glu Asp Glu Phe Asp
1620 : 1625 1630

Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys Asp Val
1635 , 1640 1645

His Ser Gly Leu Ile Gly Pro Leu Leu Ile Cys Arg Ala Asn Thr Leu
1650 1655 1660

Asn Ala Ala His Gly Arg Gln Val Thr val Gln Glu Phe Ala Leu Fhe
1665 1870 1675 1680

Phe Thr Ile Phe Asp @lu Thr Lys Ser Trp Tyr Phe Thr Glu Asn Val
1685 1630 1695
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cctact <210> 37 '<211> 4404 <212> DNA <213> Porcine <220> <2
<222> (1)..(4401) <400> 37 atg cag ate Mt Gn Leu 1 gag d

acc tgt gtc ttt ctg Leu Ser Thr Cys Val The Leu 5 10 tgt - Cys 7 Septenber
12004 PCTI USOWP(898%66 otc ttg cca ctc 48 Leu Lein Pro LerCct/Bsggsottt agt

gcc
Arg
agt

Au
cca
Ay
gta
Au

atc
Arg
gaa
Leu
gga
Al a
gag
Phe

agg aga tac tac ctg ggc gca gtg gaa ctg tcc 96 dy The Ser Ala lle
Ty GhMr adePbeicys Akg Ml 23 Hyd-8Ys S8E A0 Q ag,tac cgg caa
ctc ctc cgtsgaggictg cacht gxga}g:acc (%346 r|51 Pg‘i/rTh’Arg dn Ser
Lau Arg Gu Leu His Val Asp Thr 35 40 45 aga ttt cat got aca gcg
got Isttlyscgld Rgn gye 20gQrieCRighla 192 nsAr@yThe ¥10Ml asJhr Ala Pro
Len Pro Lé#W<dy Pro Ser Vak2a®0 55 60 ctg has aaa aag act gtg ttc

Thr TRE e B Bov PG Vb Heaaon 240 Leu Tyr Lys Lys Thr Val Phe Val
Thr E‘;i% a0 A VA MR G Agp Gln Arg Tle Arg Trp Tyx

1740

Leu Leu Ser Met Gly Ser Asn Glu Asn Ile His Ser Ile His Phe Ser
1745 1750 1755 1760

Gly His Val Phe Ser Val Arg Lys Lys Glu Glu Tyr Lys Met Ala val
1765 © 1770 1775

Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu Pro Ser
1780 . 1785 1750

' Lys Val Gly Ile Trp Arg Ile Glu Cys Leu Ile @ly Glu His Leu @ln
1785 1800 13805

Ala Gly Met Ser Thx Thr Phe Leu Val Tyr Ser Lys Glu ers Gin Ala
1810 1815 1820

Pro Leu Gly Met Ala Ser Gly Arg Ile Arg Asp Phe Gln Ile Thr ala
1825 1830 1835 1840

Ser @ly Gln Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu His Tyr
1845 1850 1855

Ser Gly Ser Ile Agn Ala Trp Ser Thr Lys Asp Pro His Ser Trp Iie
1860 1865 : 187¢C

Lys Val Asp Leu Leu Ala Pro Met Ile Ile His Gly Ile Met Thr Gln
1875 1880 1885

Gly ala Arg Gln Lys Fhe Ser Ser Leu Tyr Ile Ser Gln Phe Tle Tle
1820 - 1895 1900

Met Tyr Ser Leu Asp Gly Arg Asn Trp Gln Ser Tyr Arg Gly Asn Ser
1905 ' 1810 1815 ’ 1920

Thr @ly Thr Leu Met Val Phe Phe Gly Asn Val Agp Ala Ser Gly Ile
1925 1930 : 1935

Lys His Asn Ile Phe Asn Pro Pro Ile Val Ala Arg Tyr Ile Arg Leu
1540 1245 1950

His Pro Thr His Tyr Ser Ile Arg Ser Thr Leu Arg Met Glu Leu Met
1955 1960 ' 1965

Gly Cys Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Gln Asn Liys
1970 1975 1980
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gtt gcc agg ccc'agg-cca cca tgg atg ggt ctg etg ggt cct acc atc Al '
Ala Arg Pro Arg Pro Pro Trp Met Ay Leu Lau Ay Pro Thr Ile 85 gé%ggml{)%zom

got gag gtt tac gac acg gtg gtc gtt acc ctg aag aac atg gat 336 A n Ala

G uval Tyr AsPO®SNE| “val val Thr Leu Lys Asn Met Al a 100 REBUSM105476t cat
coo gtt agt ctt cac get gtc ggc gtc tcc ttc tgg aaa tat 384 Ser H's Pro
Val Ser Leu #esTiAl aeVabp Gey val riSernxPlie: Fep shy StiSeteulds 4201125 tcc gaa ggc
get gaa tat %88 gat cac accisgo caa-agg gagsasg gaa 432 Sewnoddu Ay Al a
GQu Tyr Au Asp H's Thr Ser Gn Arg Gu Lys Gu 130 135 140 gac gat aaa gtc
ctt ccc ggt REaPRgTTIP See FracSeyt et p Arg Lot dig86u Hopehsprdys Val Leu
Pro Ay Lys Ser A@n Thr /) val Trp A n20&l 145 150 15529%0 ctg aaa gaa aat

ggt cca aca C ca.cca t cLt acc tac_52 Leu Lys Gu Asn Ay
Pro Thr Al a%g?ké&s%l‘%ggg %F%P OgAr g‘halﬁﬁg vV A&%gl‘ifguﬁg %%y?lISepterrber 2004
WO 01/68109 PCT/ US01/ 05076 tca tac ctg tct cac gtg gac ctg gtg aaa gac ctg
sat tcg ggc vl Cadp/fien 8B4 1FY ki1 B vHiSTMakiPSPe oY MRl el §1ASP Lau Asn
Ser Gy Lau 180 18&:5190 att gga gmeoctg ctg gtt tgksaga gaa ggg agt ctg ace
aga gaaagg 624 Ille Gy Ala Leu Leu Val Cys Arg Au Ay Ser Lau ThrArg G It
Arg 195 200 V2bShvscRerchey ek Ser et distghar Vil Lyg gletPhe el Vlt sget gtc ttt gat
gaa 672 Thrd#3&sn Leu H s d3iPPRe Val ‘Leu Lew%he Ala Val the Asp Gu 210
215 220 ggg .aaa, agt. t c. tca gca aga aat _gac tee tgg aca egg gcc atg 720
dy Lys Ser . E;‘"eﬁi ésl"s‘g% %?gggg d“rgsTﬁPAﬁ‘ﬁ Ts“é‘rzﬁ% Efe“rr?}n&ga Baiibt 225 230 235
240 gat ccc gca cct gee agg gee cag cct gas atg cac aca g aat ggc 768

Asp Pro Al a 1R aydl wifes Al el BaRidinAld Ml s sndhio Vak BN v 245 250 255
tat gtc aac agg tct ctgzesa ggt ctg atexgg@a tgt cat aagzgaa tca 816

Ala Leu Asp Pro Pro Leu Phe Thr Arg Tyr Leu Arg Ile His Pro Thr
2100 ‘ 2105 2110

Ser Trp Ala Gln His Ile Ala Leu Arg Leu Glu Val Leu Gly Cys @lu
2115 21290 2125

Ala @ln Asp Leu Tyr
2130

<210> 31

"<211l> 18

<212% PRT

<213> Homo sapiens

<400> 31
¥Met Gln Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Fhe

1 5 .10 15

. Cys Phe Ser

<210> 32

<211l> 24

<212> PRT

<213> Artificial Sequence

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

<400> 32
Ser Phe Ala Gln Asn Ser Arg Pro Pro Ser Ala Ser Ala Fro Lys Pro

1 5 10 15
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Tyr Val Asn Arg Ser Lau Pro Gy Leu Ile Gy Cys H's Lys Lys Ser 7@0&%@35&684 _
gtc tac tgg cac gtg att gga atg ggc acc age ccg gaa gtg cac tcc 5

Tyr Trp Hs Val 1le Ay Met Ay Thr Ser Pro Au Val His Ser 275 280 285 att
ttt ctt gaa gY@ U48%cy ttt etc gtg agg cac cat cgc cag get PEIHSO0SE6 phe
Leu Gu Gy H's Thr Phe Lau Val Arg His Hs Arg@n Ala 290 295 300 tee ttg
gag etc tog moaval asackgtig ®wiscerCchrget cag aca ttc ctg 960 Ser Lau GQu
Ile Ser Pro Leu Thr PheoLeu Thr Ala-@n Thr Phe Leu 305 310 315 320 atg
gac ctt ggc cag ttc cta ctg ttt tgt cat ate tct tee cac cac 1008 Met Asp
Lau Ay G@n The Lau Lau the Cys His Ile Ser Ser H's H's 325 330 335 cat ggt
- ggc atg gag ég % gtc aga gta gaa age tgc gcc gag gag 1056 His Ay Ay

Met Gu Ala His, Arg Val Qu Ser Cys Ala Au G u 340 345 350 ace cag ctg
€gg agg aaa »et. %glﬂggaﬂggq&ggegat tat gat gac sat 1104 Pro G n Lau Arg
Arg Lys Ala Asp Gu Gu G u Asp Tyr Asp Asp Asn 355 360 365 ttg tac gac

tcggac atg gaeogtg gtc egg etc gat ggt gac gac gtg 1152 Leu Tyr Asp Ser
Asp Met Asp <vab> VabcrApgidoatf Asp: Geya1AS@mese: :Yadke370 375 380 tct ccc ttt ate
caa ate age tcg gtt gcc aag aag cat ccc aaa acc 1200 Ser Pro.Phe Ile G n
Ile Arg Ser *¢8%> APa Lys Lys Hi s Pro Lys Thr 385 390 395 400 57 7 Septenber
2004 WO 01/ §§i‘1‘)"§‘gﬁﬁf’ FB@O?@@@@“&V@“&W%QG%@@G%& cgrt@capag ¢ag gag gac

tgg gac tac e Ser Ala Gu Au Gu Asp Trp Asp
Tyr Ala Pro %g%gﬁﬁc Hggpaca%ca gﬁgag%’caca%t@a%%ccgt‘éd‘[taaéc aga agt tat*%aa agt
ctc tae ttg aac Ala Val Pro Ser Pro Ser Asp Arg Ser Tyr Lys Ser Leu Tyr
Leu Asn 42Q24@53430 1248 1296

<211> 21

<212> DNA

<213> Artificial Sequence

<220

<223> Pescription of Artificial Sequence:oligonucleotide
primer

- <400> 34
‘gaggaaaacc agatgatgte a 21

<210 35

<211l> 60

<212> DNA

<213> Artificial Seguence

<220>

<223> Description of Artifiecial Sequence:oligomuclectide
primer

<400> 35
ctttggageg ctegeactag ggggtettga attebgggea aagctectag gttcaatgac 60

<210> 36
<211l> 66
~<212> DNA
<213> Artificial Sequence

<2230>

<223> Desgcription of Artificial Sequence:oligonucleotide
primer

<400> 36
cetagtgega gegetcoaaa goctocggte ctgogacgge atcagaggga cataagectt 60

55



Ay
tac
Thr
gga
Ile
att
Ile
ate
Thr
cat -
Leu
aca
Val
age
Tyr
gga
Leu
gga
Asn
gat
Gu
sat
Pro

Pro -
sag
Asp
ate
Leu
at e,
Phe
act
Asp
ttg
Lys
gtg
Thr
tac
Tyr
ctc
I'le
aac
Adn
gag
Asn
ccg
Asp

Gn Arglle Ay Arg Lys Tyr Lys Lys Ala Arg Phe Val 435

gat gta aca ttt aag act cgt aaa get att cog tat gaa 1392 Ala Tyr
val TR B8 %®ys Thr Arg Lys Ala Ile, Pro Tyr G n 458CEEB0U6076t ca
ctg gga cct tta ctt tat gga gaa gtt gga gac aca ctt 1440 Ser Ay
Gy &tacteu Leu Tyr Gy GQu Val Ay Asp Thr Leu 465 470 445 480 ttg
tttaag aat aaa gag age ega-cca tat aac atc tac cct 1488 Leu lle
Lys ¥30tyy Ala Ser Arg Pro Tyr Asn Ile Tyr Pro 485 490 495 cat gga

gat ¢> #fd%*get ttg cac cca ggg aga ctt eta aaa 1536 His Ay lle
Val (égi orc__lL_I%u Hs Pro Ay Arg Leu Leu Lys 500 505 510 ggt tgg aaa
aaa gac atg cca att ctg cca gga gag act ttc 1584 dvy Trp Lys H's
Asp Mgh.Pro Ile Leu Pro Ay G u Thr Phe 515 520 525 aag tat aaa tgg
act gbg. a8 gat ggg cca ace aag tcc gat 1632 Lys Tyr Lys Trp Thr
Val £eps Aqp. JavoBro Thr Lys Ser Asp 530 535 540 cot egg tgc ctg ace
tac tcg age tec att sat cta gag aaa 1680 Pro Arg Cys Leu Thr Arg
Ser 8@p>8@r Ile Asn Leu G u Lys 545 550 555 560" gat ctg get tcg
att CCRYaFtE (989 (e fHiceadegegtt ales abla chadat7@8 tvasped etc Al as Ser Ay
Ay BF P iPe et Ev 1HeB Y sTRRYFYs| VRl 8 LSBFYB 7IRuSER Pxt gk a gac caa aga
cag ang atg tea gat aag aga aac gtt 1776 Ser Vali®sp An Arg Ay
Met glggttéegg Re LY.8 ﬁgagéspacv‘%lm 580 §§5c§9Q ate tct ttt tctgta ttc
eat t 9 5% W Bn gsgfc vaf® Phe Asp
d n.é%gfm%?geg‘rybil_%g AESA%G%IS%% %0 lg%%flgaataga - %eélg ?fge ttc ctc ccc
gat gga tta cag ccc cag gat 1872 Asn Ile Gn Arg Phe Leu Pro Asn

G y thew@ tadProg Cea 288 wabldkcOdir 620 ghS ctg cac gty gac ace 144
Trp Asp Tyr Arg Gln Ser Glu Leu Leu Arg Glu Leu His Val Asp Thr
35 ' 40 45

agt ggt act cag cga att ggt agg aaa tac aaa aaa get cga ttc gtc7ﬁ§§eﬂf§§§r§eﬂ?4
y

aga ttt cct get aca geg oca gga get okt ceg titg gge ceg tea gtc 192
Arg Phe Pro Ala Thr Ala Pro @ly Ala Leu Pro Leu Gly Pro Ser Val
50 55 60

ctg tac aaa aag act gtg tte gta gag tte acg gat caa ctt tte age 240
Leu Tyr Lys Lys Thr Val Phe Val Glu Phe Thr Asp @Gln Leu Phe Ser
65 70 75 80

gtt gee agg cee agyg coa cca tgg atg ggt ctg ckg ggt cot ace atc 288
Val Ala Arg Pro Arg Pro Pro Trp Met Gly DLeu Leu Gly Pro Thr Ile
85 20 85

cag get gag gtt; tac_ gac acg gtg gte gtt ace ctg éag aac atg gct 336
Gln Als Glu Val Tyr Asp Thr Val val Val Thr Leu Lys Asn Met Ala
104 105 1i0

tect cat coe gtt agt cott cac got gte ggo gtc:." tece tte Egg ada tet 384
Ser His Pro Val Ser Leu His Ala Val Gly Val Ser Phe Trp Lys Ser
115 i20 125 -

tee gaa gge get gaa tat gag gat cac ace age caa agg gag aag gaa 432
Ser Glu Gly Ala Glu Tyr Glu Asp His Thr Ser Gln Arg Glu Lys &lu
130 135 140

gac gat aaa gte ctl cce ggt ama age caa ace tac gte tgg cag gtc 480
Asp Asp Liys Val Leu Pro Gly Lys Ser Gln Thr Tyr Val Trp Gln Val
145 150 155 160

ctg aaa gaa aat ggt cea aca goco teot gac cca coa tgt ctt ace tac 528

Leu Lys Glu Asn Gly Pro Thr Ala Ser Asp Pro Pro Cys Leu Thr Tyr
165 170 175
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7 Septenber 2004 WD 01/68109 PCT/ USOL/ 05076 cca gag ttc caa get. t ,aac
atg cac ago atc sat ggo tat gtt 1920 Pro Au Phe An Ala Ser Agkﬁppgﬁwﬂﬁhﬁ4
Hs Ser Ile Gy Tyr Val 625 630 635 640 ttt gat agc ttg cag ctg tcg gtt
tgt ttg cac Sﬁg“ﬂ#%“ﬁca tac tgg 1968 Phe Asp Ser Leu G n L®GTZEP1/09806 Cys
Lau Hs Gu Val Ala Tyr Trp 645 650 655 tac att cta agt gtt gga gca cag acg
gac ttc ctc twctagt etytwettda 2 6ac Tys debrakesucSets Mal 18 )eAl @.d R,Ihr Asp
Phe Leu Ser S¢al TRhaePlfer6B6 6052460 Qet chlgge AACLACAsh Iser @323 GAC aaaatg gtc
tat gaa gac aca ctc ad€%2064 Ser Gy 18yr Thr Phe Lysikbs Lys Met Val Tyr
G u Asp Thr Leu Thr 675 680 685 ctg ttcccc ttc tca gga gaa acg gtc ttc atg
tca atg gaa %écg c‘?g? CEeIFPREE PED IPREIScrTtEF e Ebw aThgaw/aloPhe shiet Ser
Met G u Ant Pro 890, U758 ‘éad‘tcﬁgg?&éu&é’ %ﬁrtl'?j’gg}’gér%&éﬁei’ae tca gac ttg
cgg aac aga ggg 21 6 Gy Leu Trp Val Leu Gy Cys Asn Ser Asp 'Leu Arg
Asn Arg QY afQ5ceblQad tog AR Aa0r@Caedeta tdhp &l a2 taf agt tgt gac agg
gac ‘att ggt matc22S Metmifhel AR FEULLE Yok Ve Vil %/:L[g Egé'g:l 8%59%9 Asp
Ile Gy Asp 72521630 735 tat tatagac aac act tatpgaa gat att cca ggc ttc ttg -
ctg agt gga 2256 Tyr Tyr Asp Asn Thr Tyr Gn Asp Ile Pro Ay Phe Leu Leu
Ser Ay 740 9P45rP582n &g car Wrcat togaat get taggegmyecd tig ge€ «€qy &4 toa aga
ccc cct 2304 IKYS B TRRIEIF | Br@AF BroAse dsiSdier e MiraAd nldwmt Ser Arg Pro
Pro 755 760 85 agt gcg ago:ﬁét cca aag cot %©8g gtc ctg cgaz2egg cat cag agg
gac 2352 S ro Lys Pro Pro Val Leu Arg Arg Hs G n Arg Asp
REREY =t ok Sidet g nE e TR
2400 Ile Ser Len Pro ThrsfPhe ™A n Pro gsfsl u p Lys ?AS Tyr Asp 785
790 795 800 gat atc ttc tea act gaa acg aag gga gaa gat t%t gac att tac ggt
2448 Asp | ftet Rite Ser adhretaty Tda dgtScd yedgda AsR FeaRShRad ke TYE:8 Y
Tyr Val Asn Arg Ser Leu Pro Gly Leu Ile Gly Cys His Lys Lys Ser
260 ‘ 265 370

gtc tac tgg cac gtg att gga atg gge acc age cog gaa gtg cac tec 264
Val Tyr Trp His Val Ile Gly Met Gly Thr Ser Pro Glu Val His Ser
275 280 285

att tkt ctt gaa ggc cac acg ttt cte gtg agg cac¢ cat cge cag geot 812
Ile Phe Leu Glu Gly His Thr Phe Leu Val Arg His His Arg Gln Ala
290 295 300 - '

tee ttg gag ate teg cca cta act tte cte act get cag aca ttc ctg 9260
Ser Leu Glu Ile Ser Pro Leu Thr Phe Leu Thr Ala Gln Thr Phe Leu
305 310 315 320

atg gac ctt gge cag tte cta atg ttt tghk cat atc teot koo cac'cac 1008
- Met Asp Leu Gly Gln Phe Leu Leu Phe Cys His Tle Ser Ser His His
325 330 . 335

c§t ggt ggc atg gag get cac gte aga gta gaa age tge geoe gag gag 10586
His @Gly Gly Met Glu Ala His Val Arg Val Glu Sex Cys Ala Glu. Glu
340 _ 345 350-

‘cee cag ctg cgg agg aaa get gat gaa gag gaa gat tat gat gac aat 1104
Pro Gin Leu Arg Arg Lys Ala Asp G¢lu Glu Glu Asp Tyr Asp Asp Asn
355 360 365

ttg tac gac teg gac atg gac gtg gtc cgg cte gat ggt gac gac gtg 131582
Len Tyr Asp Ser Asp Met Asp Val Val Arg Leu Asp Gly Asp Asp Val
370 375 380

tet cec ttt ate caa ate cge teg gtt gcc aag aag cab cce aaa ace 1200

Ser Pro Phe Ile Gln Ile Arg Ser Val Ala Lys Lys His Pro Lys Thr
385 330 395 400
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805 810 815 gag gat gaa sat cag gac cct cgc ago ttt cag aag aga C N
2496 G u Asp Qu Asn An Asp Pro Arg Ser Phe A n Lys Arg Thr Ar7gsC F?ﬁiﬁg
825 830 tat ttc att get gcg gtg gag cag etc tgg gat tac ggg atg agc gaa
2544 Tyr PheWPIWHO03 Ala Val Gn Gn Leu Trp Asp Tyr Gy MBET/BENAOSRTG 835

840
aga
Asn
€gg
Au
ctc
gga
gaa
ttc

tea’

Phe
gaa
Pro
aaa

845
aac
Arg
gaa
Phe
aac
ccc
gac
aaa
ttc
Tyr

59 7 Septenber 2004 WD 01/68109 PCT/ USO /05076 tcc ccc cgg gcg cta
agy et gtAgadatc0ge GA0gH! S 6he G4 g%éga% eij‘% 4 QedNego A ?—_finaeu Arg

Al 2 Tpnvais RiGiry= Gl 3l AT cluAGD: 859 285 org6iht 46 a00sadd 010 gtc ttc
ttt got gac ggc t496 ttc acg cag 2660 Phe Lys Lysisval Val Phe Arg
Ala Asp Ay Ser Phe Thr d n 865 870 875 880 ccg tag tac cgc ggg gaa
aaa 9B Foskre AF FIE POFIF PEU EAB 1ak pgt B85Starattd hae oGt C tt g
2688 *H % E’éﬁ%frﬁeﬁfr HYSPt ¥ BIY° F95 TeoTan kewader gcg gaa gtt
aac Tyr lle AP Ala Gu Val &% Asp Asn 900 495 atc atg gta act

aac 22¥ 3% gé@cg@tcgya;tt@;: ﬂ&ea;ay 3910 g tct cgt ccc t at
t ac g0 3:1306rLlin Ay Mhetar %gcﬂg %a eﬁhe ;C,f Pr ’*T‘yr Ser
Ser Ser Leasd|le Ser Tyr r@;0915 9 25 gaét‘lsgat cag gag caa ggg gca

cctcga cac aac ttc gtc cag cca 2832 Asp Asp Gn AQu Gn Gy Ala du
Ar g Hi s 9A8F rFaPheedvakt @Ea dRr-t933:9938 B0 asabocyadt ag agagact i8¢ ttt tgg

gtg

cag A&atTYEa%hrat“{zP Jeh e Pheg8e ThashroGiys Bha IApgprdhry=Tyru Phe Trp Lys

Val dn H's H s*™fkt Ala pro 9453850 955 960 460

tca gga atc ctg gga ceot tta ctt tat gga gaa gtt gga gac aca ctt 1440
Ser Gly Ile Leu Gly Pro Leu Leu Tyr ¢ly Glu Val @ly Asp Thr Leu
465 470 475 480

ttg att ata ttt aag aat maa geg age cga ¢¢a tat aac ate taec cot 1488
Leu Ile Ile Phe Lys Asn Lys Ala Ser Arg Pro Tyr Asn Ile Tyxr Pro
485 430 495

cat gga atc act gat gtc age get ttg cac cea ggg aga c¢tt cta aaa 1536
His @ly Ile Thr Asp Val Ser Ala Leu His Pro Gly Arg Leu Leu Lys
500 505 510

ggt tgg aaa cat ttg aaa gac atg cca att ctg cca gga gag ack ttc 1584
Gly Trp Lys His Leu Lys Asp Met Pro Ile Leu Pro Gly Glu Thr The
518 520 525

aag tat aaa tgy aca gty act gtg gaa gat ggg cca acc aag tce gat 1632
Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser hsp
530 535 540

coct ¢gg tge ckg ace cge tac tac teg age teo att aat cta gag aaa 1680
Prc Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Ser Tle Asp Leu Glu Lys
545 550 555 : 560

gat ctg get teg gga cte att gge cct cte ctcratc tge tac aaa gaa 1728
Asp Leu Ala Sexr Gly Leu Ile @ly Pro Leu Leu Ile Cys Tyr Lys Glu
565 570 _ B75

tet gta gac caa aga gga aac cag atg akg tca gac aag aga aac gte 1776
Ser Val Asp Gln Arg Gly Asn Gln Met Met Ser Asp Lys Arg Asn Val
580 585 530

ate etg titt tet gta tte gat gag zat caa age tgg tac cte gea gag 1824
Ile Leu Phe Ser Val Phe Asp Glu Asn Gln Ser Trp Tyr Leu Ala Glu
595 600 605

aat att cag cgce tte cke coe aat ccg'gat gga tta cag ccc cag gat 1872

Aspn Ile Gln Arg Phe Leu Pro Rsn Pro Asp Gly Leu Gln Pro @ln Asp
610 615 620
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aca

du

ctg
du
gcc
Asn
ttt
Al a
act
Au
atg
du

ggc
Tyr -

gaa
Asp
gaa
Lys
aac
Thr

gac gag ttt gac tgc aaa gcc tgg

A u Phe Asp Cys

Lys Ala Trp Ala

aaa gat gtg cac tca ggc ttg atc

Asp P OLF&09Ser

Gy Lau lle Qy

~acc ctg aac got get cac ggt aga

Leu s yahl @ccAban Hes ok Yol &Gty Vad adblaeValar 983 400

gcc tac ttt tct gat gtt

Tyr

Phe Ser Asp Val

965

Thr

%’&8&4

ggc ccc ctt ctg atc 2976 Asp Leu
Pro Lein Leu |le 98BCHEBN1OH t gccgce
caa gtg acc gtg 3024 Cys Arg Ala

Ld00p,6aa gaa

1dn du Phe
LyseSer Trp 1010 10&% 1020 tac tta

Chf gag ¥ 1025089 108%81040 cag

Bigf Slgdelga BfcT™3168 G n Met
Hs Ala Il e 945. 1050 1055 sat

3216

Asn Gy

get ct g srbteilut heaCin Ak debktasgatlegng: 8CA s3AG120Cnt @G BR7

Leu Phe sehe Thr Il e Phe sdsp G u Thr

gaa aat gtg gaa agg aac tgc egg gcc ccc tgec cat ctg 3120 Tyr Phe. Thr
Asn Val ‘%FLﬁaAr?cAEW % gEcal SEEPFE B

gag gac "CE*Bct=Tcty § IﬁéageéaY?lt Sfs E‘%‘b

Asp Pro Thr Leu Lys Asn Tyr Arg

tat gtg.afg.9al:.25 cggé%. gi{f‘t 2:9%L-CRY

Val Met p.[lIhﬂeu 3?5: ﬁgﬂ. edP.'I.n %egégr’é %Z

Sept ember 2004 WO 01/ 6&109 P

agc
Met
gtg
Phe
ctc
Tyr
gtt
Ay

atg
Ay
ttc
Ser
t at
Pro

gga
Ile

ggc agc eat gaa sat atc 3264 Gn Arg Ile Arg Trp Tyr

59068 1070 60 7
/ USO1/ 054376 caa agg etcssgga tgg tat ctg ctc

Leu Lau Ser

Ser tAspg€l tacAstr kte ak@hcli80atk085: cat ghegaatdcacaic béd agp@agga cac
agt Sgr #lygtyrathr 8hg) lyadii83we M4y ¥alSEyr Ble Asb sThPheuSerr Ay Hi s Val

ay
I

tc t1t
cfrte
Joac el
att t9ggs0S Data gaa f
Trp Arg Ile Gu Cys Leu 1125 1130 1135

tt
Phe

ggt cte tgg gtec ctt
Gly Leu Trp

705
_atg
Mebt

tat

aag
Lys

agt
Ser

ata
Ile
785

gat
Asp

gag
Glu

tat
Tyr

aca
Thy

tat

aat
Asn

gcg
Ala
770

agc

Ser

ate
Ile

gat
Asp

tte
Phe

gec
Ala

gac
Asp

gto
val
755

age
Ser

ctt
Leu

tte
Phe

gaé
Glu

att
Ile
835

Val Leu

tta ctg
IL.eun Leu
725

aac act
Asn Thr
740

att gaa
Ile Glu

gct coa
Ala Pro

cot act
Pro Thr

tca act
Ser Thr
805

aat cag
Asn Gln
820

get geg

i

aca 3360

%

(g?alggg tq

Gogl

gagg tge cac aac
Gly Cys His Asn Ser Asp Leu Arg

710
aag

Lys

tat
Tyr

cot
Pro

aag
Lys

ket
Phe
7580

gaa
Glu

gac
&sp

gtg

gtg
Val

gaa
Glu

agyg
Arg

cct
Pro
778
cag
Gln

acg

cct
Pro

gag

Ala Ala vVal Glu

tat

gat

agc
Ser
760

ccg
Pro

cog
Pro

aag
Lys

cgc
Arg

cag

Gla

840

agt

Ser

att
Ile
745

ttt
Phe

gte

Val.

gag
Glu

gg=a
Gly

age
Sex
825

cte
Leu

?igz%%g@ﬁa e Gt

o Ser Lys Vval

tea gac tig cgg

tgt
Cys
730

cca

Pro

gco
Ala

ctg
Leu

gaa
Glu

gaa
Glu
810

ttt
Phe

togyg

715
gac

Asp

ggc
Gly

cag
Gln

cga
Arg

gac
Asp
785

gat
Asp

cag
Gln

gat

agqyg gac
Arg Asp

tte ttg
Pha Leu

aat tca
Asn Ser
765

cgg cat
Arg His
780

aaa atg

Lys Met

ttt gac
Phe Asp

aag aga

Liys Arg

tac ggy

Trp Asp Tyr Gly

59

845

Val Arg Ly&5Lys du 1090 1@95 1100 gag tat68§aa atg goo gtg tac aat

Val Tyr Asn Leu

aac aga ggg

Asn

att
Ile

ctg
Leu
750

aga

cag
Gin

gac
Asp

att
Ile
acc
830

atg
Met

Arg

ggt
Gly
735
agt
Ser

ccce
Pro

agg

tat

tac
815
cga

Axrg

age
sSer

Gly
720

gat
Asp

gga
Gly

cot
Pro

gac
Asp

gat
Asp
800

ggt
Gly

cac
His

gaa
Glu

g%t oo aaa

2160

2208

2256

2304

2352

2400

2448

2496

2544



att ggc gag cac ctg caa get ggg atg agc acg act ttc ctg gtg tac 3456 ||
Ay Qu His Leu Gn Ala Ay Mt Ser Thr Thr Phe Leu Val Tyr 1146%1’%1111"{%@04

ago aag gag t%’t cag ?et cca ctg gga atg got tot gga cgc att aga 3504 Ser
Lys G u CysG HOAS o Leu Ay Met Ala Ser Ay Arg |le Arg PCHESILDSU61165

gat ttt cag atc aca got tca gga cag tat gga cag tgg gcc cca aag 3552 Asp
Phe G n Ile tHorchl agSerg Wty ddanady badgyt Gul ahbRyoAl GagPEey l¥s 4d 70,4175 1180
ctg gee aga %ttt Fratrd dlatles Jgardrcarqirla ah gAccIOPLAGN acs 22a8d 3600 Leu
Ala Arg Leu Hi s83®%r Ser Ay Ser83de Asn Ala TrpsSer Thr Lys 1185 1190 1195
+1200 gat ccc_,cac tcc tgg atc aag gtg gat ctg ttg gca cca atg atc att 3648
Asp Pro His SEr22f B9 B9 I9)E § |°&%§a1 b 9EH AP BIPr FoMetc Bbe chhe 1@05 1210
1215 cac ggbc‘ssaIflf: at'g ‘acc cag, g0t %%PE@@%JB%P@P&@ fart PhpdhmGdnctc tac 3696
Hs Ay Ile Mt Thr An Ay Ala Arg A n Lys Re Ser Ser Leu §Yr 1220 1225
1230 atc teacgaggt tic ahe Al O-d 8% aH 6L tee aac tgg_cag 3744 -
|1 e Ser G n #2besdd eyd h&gg nﬁ-%@u@e&igy& ﬁéi)L %%;%%Agj%gﬁa §§§ n 1735 1240
1245 agt tac cgs ggg sat seee acg ggc accsbda atg gtc ttcgddt ggc aat 3792
Ser Tyr Arg Gy Asn Ser Thr Gy Thr Leu Met Val Phe Phe Gy Asn 1250 1255
1260 gtg gac2gcEct %ﬁaggg are Fhogazagrsadc atd aty totaawtcoic e0gaadt glag 3840
Val Asp Al a %erti@ $r9 Y8 Vil sCiBsAR P Pl Mas VaPripr ke 1d=eadal 1265 1270
1275 1280 got cgg tac Qe cgt ttg cac®®a aca cat tac®dgo atc cgc ago act

3888 Ala A, e ' ro.Thy His Tyr Ser lle Arg Ser Thr 1285
1290 1295 643 ?&%pﬁ% %ﬁﬁ%@ﬁiﬁ?ﬁé&@ﬁ é sfffe L £ gc* g gag
ttg atg ggc tgt gagistta aac agt tgspgagc atg ccc Talrar g Met G u Lau
Met Gy Cys Asp Leu Asn Ser Cys Ser Met Pro 1300 1305 1310 ctg gga atg cag
sat aaa gcgQ9at @atcergyess tea goagicatl $:aaed GRC ch€@ad384 gte cag cca 2832
' Asp Asp Gln Glu @ln Gly Ala Glu Pro Arg His Asn Phe Val Gln Pro :
930 - 935 940

9

aat gaa acc aga act tac ttt tgg zaa gtg cag cat cac atg gea ccc 2880
Agn Glu Thr Avrg Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro
945 950 955 . 560

aca gaa gac gag ttt gac tge aaa goo tgg gee tac ttt tet gat gtt 2928
Thr Glu Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val
965 970 975

gac ctg gaa aaa gat gtg cac tea gge ttg ate gge cecc ctt ctg ate 2976
Agp Leu Glu Lys Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Ile
980 985 990

tge cge gec aac acc ctg aac got get cac ggt aga caa gtg ace gtg. 3024
Cys Arg Ala Asn Thr Leu Asn Ala Ala His @ly Arg &ln Val Thr Val
g95 1400 1005

caa gaa ttt gct ctg ttt tte act att ttt gat gag aca aag agce tgg 3072
Gln Glu Phe Ala Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp
1010 1015 1020

tac tte act gaa aat gty gaa agg aac tge ogg geoc cee tge cat ctg 3120
Tyr Phe Thr Glu Asn Val Glu Arg Asn Cys Arg Ala Pro Cys His Leun
10258 1030 1035 1040

cag atg gag gac coc act ctg aaa gaa aac tat cge tke cat goa ate 3le8
@ln Met Glu Asp Pro Thr Leu Lys Glu Asn Tyr Arg Phe His Ala Tle
1045, 1450 1055

aat gge tat gtg atg gat aca cte cct gac tta gta atg got cag aat 3216

Asn Gly Tyr Val Met Asp Thr Leun Pro @ly Leu Val Met Ala Gln Asn
. 1060 1065 1070
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LeuGyI\/EthAsnLysAIaIIeSer AspSer Anlle Thr Ala Ser 1 %
1325 . tcc cac cta age sat ata ttt gcc acc tgg tct cct tca caa Jisgepeééb 8?4
H s Len Ser A%dﬂs?mﬁ’he Ala Thr Trp Ser Pro Ser A n Ala Arg_ 1330 1335 1340
4032 ctt cac Ctc cag ggg cgg acg sat gcc tgg cgs ccc cgg gt §CHYSPG¥64080
Leu Hs Leu dn Ay Arg Thr Asn Ala Trp Arg Pro Arg Val Ser Ser 1345 1350
1355 1360 gc¥ragzay gbg ctydoottptcay gty agactetaggecay a&aggacgagiacaagzgi ¢ aca
4128 A a QY*@u9TE I‘}E%'I'G’nTWaFe%?l Bey Mk flyyeerThm Wal abystwval Thr 1365
1370 1375 ggc atc8€t acc cag ggc 1@ % aag tcc ctgl®dc agc agc atg tat gtg
4176 dy Ile, T Lysoer Leu Leu Ser Ser Met Tyr Val 1380
1385 1390 aq%‘;gifa e ° thay

B23E§e9t gg>ecc ct
4224 Lys G U Phe iL’I'eeﬁ VAl Se @@&@ ﬁ Q%QA% %ﬁg §‘=rh?§LeuC1§9%

1400 1405 ttt ctt cag -gac ggc cac acg aag gtt ttt cag ggc aat cag gac tcc
4272 Phe LengGan #spafd yobiggTiie hyts cdakaPlog God 8oy eldShaddala ASpyger 1410
1415 1420 t GBudie TecMet glgtwplane get Lat gygaeo GO wugrid gid rteracg cgc tac
4320 Ser TH#%Pro Val Val Asit& Ala Leu Aspe® Pro Leu Pheiibs Arg Tyr 1425
1430 1435 1440 ctg aggatc cac ccc acg agc t gggcg cag cac atc gcc ctg agg

ctc 4368 L SPrGe THE 99 A 3Ps999 boAlcha LedroArg Leu
1445 1450 15.%%%;29“9& Pt §§ §63 5V g%;aijly %ab IR Agaret®w s £fga G u Val Leu
Gy Cys Au Ala An Asp Leu Tyr 1460 14 <210> 38 <211%*%467 <212> PRT
<213> Por ci ne: Q0538 dVety Gab deBlsdd thd a4t SE5 2TDTe: Vi Valy Ble Lay Oys Lau

Lau Pro Laur1id Ayléiulfis neu Gln ala Gly Met Ser Thr Thr Phe Leu Val Tyr
1140 1145 1150

agc aag gag tgt cag get coa ctg gga atg got tet gga cgc att aga | 3504
Ser Lys @Glu Cys Gln Ala Pro Leu Gly Met Ala Ser Gly Arg Ile Arg
11585 - 1160 1165

gat ttt cag atc aca got tca gga cag tat gga cag tgg gcc cca aag 3552
Asp Phe @ln Tle Thr Ala Ser Gly Gln Tyr Gly Gln Trp Ala Pro Lysg
1170 1175 1180

ctg gee aga ctt cat tat tee gga tea ate aat goc tgg agc acc aag 3600
Leu Ala Arg Leu His Tyr Ser Gly Ser Ile Asn Ala Trp Ser Thr Lys -
1185 1130 11385 : 1200

gat cce cac tec tgg ate aag gtg gat cty ttg gea cea atg ate att 3648
Asp Pro His Ser Trp Ile Lys Val Asp Leu Leu Ala Pro Met Tle Ile
1205 1210 1215

cac ggo ate atg ace cag ggt gee cgt cag aag ttt tee agc cte tac 3696
His Gly Ile Met Thr Gln Gly Ala Arg Gln Lys Phe Ser Ser Leu Tyr
1220 1228 1230

atc tec cag ttt ate ate atg tac agt ctt gac ggg agg aac tgg cag 3744
Ile Ser Gln Phe Ile Ile Met Tyr Ser Leu Asp @ly Arg Asn Txp Gln
1235 1240 1245

agt tac cga ggg aat tec acg ggc ace tta atg gtc tte ttt gge aat 3792
Ser Tyr Arg Gly Asn Ser Thr Gly Thr Leu Met Val FPhe The Gly Asn
1250 1255 1260

gtg gac geca tet ggg att aaa cac aat att ttt aac cet ccg att gtg 3840
Val Asp Ala Ser Gly Ile Lys His Asn Ile Phe Asn Pro Pro Ile Val
1265 1270 1275 1280

get cgg tac ate egk ttg cac cca aca cat tac age ate cge agc act 3888

Ala Arg Tyr Ile Arg Leu His Pro Thr His Tyr Ser Ile Arg Ser Thr
1285 1250 1295
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Gy Phe
4404 62
G n Leu
Pro Gy
Phe Val
Pro Pro
Asp Thr
Ser Leu
Ala Gu
Lys Val
Lys Gu
Ser Tyr
190 Ile
200 205
210 215
225 230

Ser Ala Ile Arg Arg Tyr Tyr Leu Gy Ala Val Gu Lau Ser 0,25 30,
7 September 2004 WO 01/68109 PCTI US01/05076 Trp Asp Tyr ‘Agtenherdfd
Leu Arg Gu Len His Val Asp Thr 35 40 45 Arg Phe Pro Ala Thr Al a

Al a LB®P681%ey Ay Pro Ser Val 50 55 60 Leu Tyr LPST{U§81/0Fbis Val

A u Phe Thr Asp @ n Leu Phe Ser 65 70 75 80 Val Ala Arg Pro Arg

Trp &t cdd Yedogleld Sy of¥ Qad ke 1de 285 R0 @D N A a A Uy yal Tyr
Val Mal aMabeThnulmn 43t oBs Rydbip Aled 24060165 230 uSElokl s Pro Val

H's Ala Val Q3poVal Ser- Phe iB899 Lys Ser 115i4l20 125 Ser Au Qy
Tyr GQu Asp Hs Thr Ser A n Arg Gu Lys u 130 135 140 Asp Asp

Leu $i%0998 $t9 89 St @ ITFhetdfra \dak tRepEonatdnkey $46 t£60 35& 160 Leu
Asn X% CB; ge%ﬁﬂnﬁﬁsa 5 2% 511567 PEB oy SClpelloTHRr g Se265 170 175

Leu Ser Hig'R/al Asp Leu Var®lys Asp Leu A#%Ser Ay Leu 180 185

Ay eacdLdid el \ak gégsttﬁigc L0 Gy (Ser :Eeg Thr. Arg Gu Arg 195
T $eNeAS Red @x Hos Helip R m‘%ﬁihﬁg dLS b Phe AT g%fpﬁ%e At G u
220 d yzdoys Ser Trp Hissfer Ala Arg Asisssp Ser Trp r Arg Al a Net
235 240 Asp Pro Ala Pro Ala Arg Ala A n Pro Ala Met His Thr Val Asn

Gy 245 250t25&CTyec Vad oisneghr erdSent bew thy @oll otclely dieadd wg&ySabdos Lys

Lys Ser

26(-epphiso e Gln Gly Arg Thr Asn Ala Trp Arg Pro Arg Val Ser Ser
1345 1350 1355 13606

gca gag gag tgy ctg cag gtg gac ctg cag aag acyg gtg aag gte aca 4128
Ala Glu Glu Trp Leg @ln Val Asp Leu Gla Lys Thr Val Lys Val Thr
: 1365 1370 ' 1375

ggc ate ace ace cag gge gtg aag tec ctg cte age age atg tat gtg 4176
Gly Ile Thr Thr Gln Gly Val Lys Ser Leu Leu Ser Ser Met Tyr Val
: 1380 ‘ 1385 1390

aag gag tte cte ghg tec agk agt cag gac gge cgce ege tgy ace ctg £224
Lys Glu Phe Leu Val Ser Ser Ser Gln Asp Gly Arg Arg Trp Thr Leu
1395 1400 1405

“ttt okt cag gac ggc cac acg sag gtt Lttt cag gge aat cag gac teo 4272
Phe Leuw Gln Asp Gly His Thr Lys Val Phe Gln Gly Asn Gln Asp Ser
1410 1415 1420 '

teec ace cec gtg gtg aac get ctg gac coe ceg ctg tte acg cgc tac 4320
Ser Thr Pro Val Val Asn Ala Leu Asp Pro Pro Leu Phe Thr Arg Tyr
1425 1430 1435 1440 .

ctg agyg atc cac ccoco acg age tgg gog cag cac atc gee ctg agg cte 4368
Leu Arg Ile His Pro Thr Ser Trp Ala Gln His Ile Ala Leu Arg Leu

1445 1450 1455
gag gtt cta gga tgt gag gea cag gat cte tac tga 4404
Glu Val Leu Gly Cys @lu Ala @¢ln Asp Leu Tyr
1460 1465

<210> 38
<211lx> 1467
<212> PRT
<213> Porcine
<4p00> 38
Met @ln Leu Glu Leu Ser Thr Cys Val Phe Leu Cys Leu Leu Pro Leu

1 5 10 15

Gly Phe Ser Ala Ile Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser
20 25 30
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Val

285
295
305
Ay
Ay
Adn

. Lau

380
390
405
420
435

450

465
Pro
Lau
Au
Thr

I'le
300
310
Adn
Met

Leu
Tyr

Ser

395
410
425
440
455
470

Tyr Trp His Val Ile Ay Mt Gy Thr Ser Pro Gu Val Hs Ser,275 280
Phe Leu Qu Ay H's Thr Phe Leu Val Arg Hs H's Arg d n7 eglée"gt& 2004

0
Ser Leu Qu lle Ser Pro Leu Thr Phe Leu Thr Ala G n Thr Phe Leu
315 PO WEBIP Sept ember 2004 WO 01/ 68109 PCT/ USOL/ OSBTBUNRNSAG D Lau
Phe Lau Lau Phe Cys His Ile Ser Ser Hs His 325 330 335 His Ay
G U T8 skl ByrValg A1 s¥ala1W teuSedu SXF Al Qe @l 23400345 350 Pro
Arg Arg LysssAla Asp Au d weG@ n Asp Tyr AspsAsp Asn 355 360 365
Asp Ser Asp Met Asp Val Val Arg Lau Asp Ay Asp Asp Val 370 375
Pr o 2Phe&hp| ro@he Flup A2¢ Fr8&cfly\alla MuaPioy sed ¥y Hire §¥rovdlys Thr 385

400 Trp>3%al Hs Tyr 11 e58er Ala Gu Jué@ u Asp TrpAsp Tyr Ala pro
415_Al . Vi Pro Ser Prao_Ser Asp Arg Ser Tyr Lys Ser Lau Tyr Lau Asn
430 Ao %‘rn‘%%

a

JoRIE S %egrgésprﬁm 1578 ®¥7sS9 a Arg Phe Val
445 Ala Tyr Thr Asp Val Thr Phe Lys Thr Arg Lys Ala f9e Pro Tyr Qu

460vSEm1E Mgl 50 A o YrBrQp Lt diUrdyteFaYy Gl M3l 1@ Y Asp Thr Leu
475 480 Lau Il e l4x Phe Lys Asn lgss Ala Ser” Arg Rgo Tyr Asn lle Tyr

485-490 495 Hs Gy Ile Thr Asp Val Ser Ala Leu Hs Pro Gy Arg Lau

Lys
Thr
Lys

500615352540 GlyTvr psp Jhr Miad YaduvdlyshrAsen Mt alnodekl m1alau Pro Gy
Phe 515 520 ©¥25 Lys Tyr Lys I¢p Thr Val Thr iwal Qu Asp Ay Pro

Ser As% 530 535 540 .
Ser His Pro Val Ser Leu His Ala Val Gly Val Ser Phe Trp Lys Ser

115 120 125

Ser Glu Gly Ala @Glu Tyr &lu Asp His Thr Ser @Gln Arg ¢lu Lys Glu
130 ' 1358 140 :

Asp Asp Lys Val Leu Pro Gly Lys Ser Gln Thr Tyr Val Trp Gln Val
‘145 150 ) 155 160

Leu Lys Glu Asn @Gly Pro Thr Ala Ser Asp Pro Pro Cys Leu Thr Tyr
) 165, ) 170 175

Ser Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn Ser Gly Leu
184 185 190

Ile Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Thr Arg Glu Arg
195 200 205

Thr Gln Asn Leu His Glu Phe Val lieu Leu Phe Ala Val Phe Rsp Glu
210 215 220

@ly Lys Ser Trp His Ser Ala Arg Asn Asp Ser Trp Thr Arg Ala Met
225 230 235 240

Asp Pro Ala Pro Ala Arg Ala Gln Pro Ala Met His Thr Val Asn Gly
245 . 250 255

Tyr Val Asn Arg Ser Leu Pro Gly Leu Ile Gly Cys His Lys Lys Ser
260 . 265 270

Val Tyr Trp His Val Ile Gly Met @ly Thr Ser Pro Glu Val His Ser
275 280 285

Ile Phe Leu Glu - @ly His Thr Phe Leu Val Arg His His Arg Gln Ala
2920 295 300

Ser ILeu Glu Ile Ser Pro Leu Thr Phe Leu Thr Ala Gln Thr Fhe Leu
305 310 315 320
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Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Ser Ile Asn Leu G u Lys 5 StUi
555 560 Asp Lau Ala Ser Gy Lau Ile Gy Pro Lau Leu Ile Cys Tyr 7L%5? teggher 2004
565 570 575 Ser Val Asp Gn Arg Gy Asn G n Mt Met Ser Asp Lys Arg Asn Val
580 585 590 IWQ“E@%F"%he Ser Val Phe Asp Gu Asn G@n Ser Tr quwsoyaww a du
595 600 605 64 7 September 2004 WO 01/ 68109 PCT/ US01/ 05076 Asa Ile G n Arg
Phe Leu Pro Msaady peAspy @1y Beundd pelPrhe Gyl M6 164 645x62@:9Pr0 G u Phe
G@n Ala Ser Asa Ile Met Hizs Ser |I1e-Asa @y Tyr Val 62538630 635 640 Phe
Asp Ser Leu Gn Leu Ser Val Cys Leu Hs GQu Val Ala Tyr Trp 645 650 655.
Tyr 1le Leu ®8&rCNaflat t&lla eniiphValadpe PRt dlefeSctvs\alla FhecRhe 660 665
670 Ser Ay Tyr Thr PA&? Lys HIS Lys MBt> val Tyr G n A9 Thr Leu Thr 675
680 685 Len P T he Met Ser Net G n Asa Pro

690 695 700 ‘l? 3% HSP M"‘lﬁ“ Gﬁs% AEH PP g Asa Arg Ay
705 710 715 720 NEt Thr Al a Leu Lau Lys Val Tyr Ser Cys Asp Arg Asp Ile Gy
Asp 725 73Qed3byxTydp Sy A5 MeASAp Tt VYT a6 WehSRp|d16 R0xdd ¥aPhe Leu Leu
Ser Ay 740 74%0750 Lys Asa Valvslle A u Pro ArgoSer Phe Ala G n Asa Ser
Arg Pro Pro 755 760 765 Ser Ala Ser Ala Pro Lys Pro Pro Val Len Arg Arg
His G n Arg SRSPPro7Rige 75 Gln 730 AdgeS®eVal ate Rye I¥hrHiPHRroGys Brod u G n Asp
Lys Met Asp 3*fyr Asp 785 79(3°995 800 Asp Il &°Phe Ser Thr G #0Thr Lys dvy

Gn Asp Phe IASpV lgls ¥yr gl_g Sa§0£a8&191 g}u Glu Asp Trp Asp Tyr Ala Dro

405 410 415

Ala Val Pro Ser Pro Ser Asp Arg Ser Tyr Lys Ser Leu Tyr Leu Asn
420 425 430

Ser Gly Pro €ln Arg Ile Gly Arg Lys Tyr Lys Lys Ala Arg Phe Val
: 435 ' 440 445

Ala Tyr Thr Asp Val Thr Phe Lys Thr Arg Lys Ala Ile Pro Tyr Glu
456 455 460

Ser Gly Ile Leu Gly Pro Leu Leu Tyr Gly Giu Val @ly Asp Thr Leu
- 465 470 475 480

- Leu Ile Ile Phe Lys Asn Lys Ala Ser Arg Pro Tyr Asnm Ile Tyr Pro
485 490 495

His @ly Ile Thr Asp Val Ser Ala Leu His Pro Gly Arg Leu Leu Lys
500 505 510

Gly Trp Lys His Leu Lys Asp Met Pro Ile Leu Pro Gly Glu Thr Fhe
515 520 ' 525

Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser Asp
530 535 540

?ro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Ser Ile Asn Leu Glu Lys
545 550 555 : 560

Asp Leu Ala Ser Gly Leu Ile Gly Pro Leu Leu Ile Cys Tyr Lys Glu.
565 570 575

Ser Val Asp Gln Arg Gly Asn Gln Me{: Met Ser Asp Lys Arg Asn Val
! 580 585 580

Ile Leu Fhe Ser Val Phe Asp @Glu Asn Gln Ser Trp Tyr Leu Ala Glu
595 600 605
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Gu Asp u Asa An Asp Pro Arg Ser Phe @n Lys Arg Thr Arg Hi s 2 25
830 Tyr Phe Ile Ala Ala Val Gu @n Lau Trp Asp Tyr Ay Met Sex 7('386896"%@52004
840 845 Sex Pro Arg Ala Lau Arg Asa Arg Ala G n Asa Ay Qu Val Pro Arg

850 855 860 PHNEOILYHM ys val Val Phe Arg Gu Phe Ala Asp G yPC@@sopb®7dhr G n
865 870 875 880 Pro Ser Tyr Arg Gy GQu Lau Asa Lys His. Leu Gy Leu Leu Gy
Pro 885 89QsBe681n/asepLENBEPr3004 nglb%ﬁ%gg WL HR076 Tyr 1le
Arg Ala Qu Valsi@ u Asp Asn || eibkt -Val Thr @zdys Asn 900 - 905 910 Gn
Ala Ser Arg Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Pro 915 920 925
Asp Asp G n BFeP g Fre@ip Ala S&F psPrideAfey Eisss@saledhen Rl GenvRro 930 935
940 Asn G u®thr Arg Thr Tyr 6Phe Trp Lys Val €8 n His His Metesla Pro 945
950955 960, Thr_ %eu qupGG u Phe As @/s Lys, Ala Trp Ala Tyr Phe Ser Asp

val 965 970 §75°PA&FH %UG%‘ ErEWSrA‘E‘g &l ngzﬂy Blsgfin @F@ A3 Y| ¥2@ yPro Leu Len
Ile 980 985 990 Cys Arg a Asn Thr Leu An Ala Ala HisséISy Arg A n Val Thr
Val 995 10@9: :005.euGdt @i cPaiNan ey ePlPehgeuTQE-.rlvlzg ﬂi’lggpﬁéslo Qu Thr Lys
Ser Trp 1010 1 1015 120 Tyr Phe Thr dgsu n Val G ugg n Cys Arg Al a
Pro Cys H's Leu 1025 1030 1035 1040 G n Met Qu Asp Pro Thr Leu Lys Qu
Asn Tyr ArgSPh&lri ByrAlter Pheelvd G45 14856t IGB5TANGTH wed Whr \fah et Asp Thr Leu
Pro Ay Leu Val M#i73Ala A n An 16680 1065 1070 A A8Arg Ile Arg Trp Tyr Leu

Leu Ser Met GBQ, Ser Asn u An Ile 1075 1080 1085 .
Leu “Phe Pro Phe Sgr Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro

290 695 700

Gly Leu Trp Val Leu Gly Cys His Asn Ser Asp Leu Arg Asn Arg Gly
705 710 715 720

Met Thr Ala Lew lLeu Lys Val Tyr Ser Cys Asp Arg Asp Ilae Gly Asp
. 725 730 735

Tyr Tyr Asp Asn Thr Tyr Glu Asp Ile Pro Gly Phe Leu Leu Ser Gly
740 745 750

Lys Asn Val Ile Glu Pro Arg Ser Phe Ala Gln Asn Ser Arg Pro Pro
: 755 760 765

Ser Ala Ser Ala Pro Lys Pro Pro Val Leu Arg Arg His @Gln Arg Asp
770 775 . 780

Ile Ser Leu Pro Thr Phe Gln Pro-8lu @lu Asp Lys Met Asp Tyr Asp
785 730 795 . 800

Asp Ile Phe Ser Thr Glu Thr Lys Gly Glu Asp Phe Asp Ile Tyr dly
805 ) 810 B1l5

Glu Asp Glu Asn @ln Asp Pro Arg Ser Phe Gln Lys Arg Thr Arg His
820 825 830

Tyx Phe Ile Ala Ala Val Glu Gln DLeu Trp Asp Tyr Gly Met Ser @&lu
835 840 : 845

Ser Pro Arg ala Leu Arg Asn Arg Ala Gln Asn Gly Glu Val Pro Axg
850 855 860

Phe Lys Lys Val Val Phe Arg Glu Phe 2Ala Asp Gly Ser Fhe Thr Gin
865 8170 875 880

Pro Ser Tyr Arg Gly Glu Leu Asn Lys His Leu Gly Leu Leu Gly Pro
885 8390 B9S
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Hs 5er Ile H's Phe Ser Ay H s Val Phe Ser Val Arg Lys Lys Qu 090 .10

1100 G u Tyr Lys Met Ala Val Tyr Asn Lau Tyr Prody Val Phe @ u71%epgerﬁlle6§%04
1110 1115 1120 Val G u Met Leu Pro Ser Lys Val' Ay Ile Trp Arg Ile Qu Cys
Leu 1125 1130OP14%09 e @y Qu His Leu Gn Ala Gy Met SerPGHESIMI®he Leu
Val Tyr 1140 1145 1150 Her Lys Gu Cys A n Ala Pro Leu Ay Mt Ala Ser Gy
Arg |le Arg Tyrlfiz 4d6Q14 k66 vAS Pe1hRs sk 1the nlbrvall @Sl By G n Tyr Ay Gn
Trp Ala Pro Lys 1170924475 1180 66 7 &eptenber 2004 WR,01/ 68109

PCT/ US01/ 05076 Leu Ala Arg Leu His Tyr Ser Gy Ser Ile An Ala Trp Ser Thr
Lys 1185 1F38 2121395249 @60 A3p RroPld By:Seer Bep HeherlkyserVialr #&p Leu Leu Al a
Pro Met Ile lle 195 1210 1215 H¥%Gy Ile Met TH25GA Nn Gy Ala Arg G n Lys
Phe Ser Ser .Leu Ty 20.1225 1230 Ile Ser G n Phe Ile Ile Met Tyr Ser Leu
Asp Ay Arggkglrtiﬁr%h(aéﬁu gi‘éééyggo‘“fzﬁ%" 89 FYPIAGAY HAenPSer Thr Gy Thr
Leu Met Val Phe Phe Ay Asn 1 1255 1260 Val®*Asp Ala Ser Ay Ile Lys H's
An ||l e Phe AshA d%0mR &d ber ohd 7941 rg..Iyr Ile Arg Leu
H's Pro Thr sklss Tyr Sergl I e\ggi%g ngﬂ%T%jr25 Q?Z%%Ef%%ghqig%g %&n’;’r g Met Au Leu
Met Gy Cys Asp Leu Asn Ser Cys Ser Met Pro 1300 1305 1310 Leu Ay Met Gn
An Lys Al a [The SBgrastspluSehe Gsp Qvk dlyEhalaAllee Sea Tvd 306 k32018325 Ser Hi s Leu
Ser An Ile Phe Ala Thr TP§F Ser Pro Ser &P® Ala Arg 133®7%335 1340 Leu His

Leu Gn Gy Arql Thr. Asn Al a Trp_ArSg Pro Arg Val Ser Ser 1345 1350 1355
1360 Asp Teu Glu Lys Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Ile

980 985 _ 990

Cys Arg Ala Asn Thr Leu Asn Ala Ala His Gly Arg Gln Val Thr val
995 1000 1005

Gln Glu Phe Ala Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp
1010 " i01s 1020

Tyr Phe Thr @lu Asn Val Glu Arg Asun Cys Arg Ala Pro Cys His Leu
1025 1030 1035 1040

Gln Met Glu Zsp Pro Thr Leu Lys Glu Asn Tyr Axg Phe His Ala Ile
: 1045 1050 1055

Asn Gly Tyr Val Met Agp Thr Leu Pro Gly Leu Val Met Ala &ln Asn
1060 1065 1070

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn Tle
1075 _ 1080 1085 :

His Ser Ile His Phe Ser Gly His Val Phe Ser Val Arg Lys Lys Glu
1090 1095 1100

Glu Tyr Lys Met Ala Val Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr
1i0s 1110 1115 1120

Val @lu Met ILeu Pro Ser Lys Val Gly Ile Trp Arg Ile Glu Cys Leun
1125 1130 _ 1135

Ile G_ly Glu His Leu Gln Ala @ly Met Ser Thr Thr Phe Leu Val Tyr
1140 1145 1150

Ser Lys ¢lu Cys Gln Ala Pro Leu Gly Met Ala Ser Gly Arg Ile Arg
1155 1160 13165

Asp Phe @ln Tie Thr Ala Ser Gly Gln Tyr Gly Glan Trp Ala Pro Lys
1179 1175 1180
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Ala Gu Gu Trp Leu G n Val Asp Leu G n Lys Thr Val Lys Val Thr

1375 Ay Ile Thr Thr Gn Ay Val Lys Ser Leu Leu Ser Ser Met Ty

1385 1390 Lys G u Phe Leu Val Ser Ser Ser An Asp Gy Arg Arg Trp Thr Leu

7%3?5 13%804

1395 1400 140%0™&802y G n Asp Ay His Thr .Lys Val The d n RHUSKASIH n Asp
Ser 1410 1415 1420 Ser Thr Pro Val Val An Ala Leu Asp Pro Pro

14220130 244 35 mgoryg%rﬁézg; bd:€ 1t 3sP0. T éerrTthr Byl a Gn H's
Ile Ala Leuideg Lau 1445 1455 - u Valiibeu Gy Cys 4 lizé‘éa A n Asp Lau

Tyr 1460 1465 67

Arg Tyr

Asp Pro His Ser Trp Tle Lys Val Asp Leu Leu Ala Pro Met Ile Ile
1205 1210 12315

His @ly Ile Met Thr @ln Gly Ala Arg Gln Lys Phe Ser Ser Leu Tyr
1220 1225 1230

' Ile Ser Gln Phe Ile Ile Met Tyr Ser Leu Asp Gly Arg Asn Trp Gln

1235 1240 1245

Ser Tyr Arg Gly Asn Ser Thr ¢ly Thr Leu Met Val Phe Phe Gly Asn
1250 1255 1260

Val Asp Ala Ser Gly Ile Liys His Asn Ile Phe Asn Pro Pro Ile Val
1265 1270 1275 1280

Ala Arg Tyr Ile Arg Leu His Pro Thr His Tyr Ser Ile Arg Ser Thr
1285 1250 1295

Len Arg Met Glu Leu Met Gly Cys Asp Leu Asn Ser Cys Ser Met Pro
1300 ' 1305 1310 _

Leu Gly Met Gln Asn Lys Ala Ile Ser Asp Ser Gln Ile Thr Ala Ser
1315 1320 1325

Ser His Leu Ser Asn Ile Phe Ala Thr Trp Ser Pro Ser Gln Ala Arg
1330 1335 1340

Leu His Leu Gln @ly Arg Thr Asn Ala Trp Arg Pro Arg Val Ser Ser
1345 1350 13556 1360

Ala Glu Glu Trp Zeu Gln Val Asp Leu Gln Lys Thr Val Lys Val Thr
1365 1370 1275

Gly Ile Thr Thr Gln Gly Val Lys Ser Leu Leu Ser Ser Met Tyr Val
1380 1385 13380

Lys Glu Phe Leu Val Ser Ser Ser Gln Asp Gly Arg Arg Trp Thr Leu
1395 1400 1405

Phe Leu Gln Asp Gly His Thr Lys Val Phe Gln Gly Asn Gln Asp Sex
1410 1415 1420

Ser Thr Pro Val Val Asn Ala Leu Asp Pro Pro Leu Phe Thr Arg Tyr
1425 1430 1435 1440

Leu Arg Ile His Pro Thr Ser Trp Ala Gln His Ile Ala Leu Arg Leu
144535 1450 1455

Glu Val Leu Gly Cys Glu Ala Gln Asp Leu Tyr
1460 1465
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