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surface of the blood vessel increases the ease with which fluid flows. Without a

smooth internal surface, blood vessels would become obstructed due to the formation

of thrombi or other blockages at “sticky” locations on the internal walls. Complete or

even partial blood vessel blockage would cause restriction of blood flow, thereby

compromising the viability of living tissue served by the vessel. Thus, endothelial

cells represent an important structural component of blood vessels and also provide

blood vessels with a smooth internal surface.
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30 surface thrombin receptors may be involved in tumor metastasis and angiogenesis.

For example, studies have indicated that thrombin receptors can serve as binding sites

for tissue plasminogen activator, a molecule secreted from metastatic tumor cells.
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30 Thus, there is a need to identify additional compounds as inhibitors of

angiogenesis.
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30  administration of desulphatohirudin to a human or animal with prevascularized

metastasized tumors prevents the growth or expansion of those tumors.
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“Cancer” means angiogenesis-dependent cancers and tumors, i.e., tumors that
30 require for their growth (expansion in volume and/or mass) an increase in the number
and density of the blood vessels supplying them with blood.

The terms “treating” and “treatment” as used herein refer to reduction in
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Eeaﬁieama SR tHels ecnes;é adel ant gehAFfaucohamb efthe sﬁbjgjé,zﬁ&h@fl n
scherichia co ur.gpean, Pat ent
25 34 99migjstration, anghihe iig? -ohjrS<isagt %Qﬁﬁ@i\gg SQ%EFB 6{58&1’%? F?gfﬂ&%‘te
NO amd&f3. " Stewevéd) @n %or%@é“%ve?&?mﬁ&”orl‘@ff@ﬁde Sfplogenesis-
215). Simlarly, desu phatohlrudln HV2 has been

ex phiingpnaunEge pey individyal cast pay befdgrmnedhy ok of ayginary skill
15§1 R6% udAglodi} rotiine BAJeAR¥RBRE er eVvi si ae (European

I. The Pharmaceutical Formulation

30 One aspect of the invention provides a pharmaceutical formulation for treating
a patient in need of anti-angiogenic therapy comprising a thrombin inhibitor in an
amount effective to inhibit angiogenesis and a pharmaceutically acceptable carrier.
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Patent No. 200 655, PCT-Application No. 86/01224] and
des- (Val ) 2- desul phat ohi rudi n has been expressed in
Escherichia coli (European Patent No. 158 986). 15
According to the present invention, the term "hirudin"
is intended to enbrace desul phathohirudin, a hirudin
variant or a desul phatohirudin variant or a nutant

t hek eQdtive A@&mect i vel y, described in the literature and
in particular a desul phat ohirudin conpound or a

nut ant ek eadt fab Y aird\ N &s &fd@@axtaeﬁd g’bﬁss‘ wdt@cfor hirudin vanants

n1croorgan|sn1stra|n cont ai ni.n ges for
deduvpbran slonedigndpxpressed frmigrrbial %@?t%évchas hio) Gmited 0 E. Col

de r 0 b, Eteehh T
s St o B o o s v

5( a,14B6) lack thc;-gy@haﬁegp@xmqqtgr @?upﬁyg‘yra nd 28é g/e{e\}zaq:rg@re designated
desﬂ Jﬁgﬁh theﬁ‘h.?ﬁed' dif oléQﬁl@ t%{)ﬁfoﬂf&tté]?&n'e Sarh&biBRgical

suc o s and | ow nol ecu
pe pnchda alsal:cem\uwr suiphiated ihirhdihg. tmnsglphap@t@rm wagiant HV1 has been

eyt 08 Gl B S el oy 3

a ISaé‘&zlrdngmes(Zye&evksmt (By®péan)PatenENG,0168 342,00 665225683, 57 854

Val Qul
S0 SR Sy bRt Fld Far Pt i
Pr Qo%@lrﬁj’eﬁn Paento. 423 46&4) afid in SSe&ha)@@chsrBré\&@a@Eyr
0 U Xag. 5 in ich a
e patgpt o 20958 RE Tyavniicatcii, Sp 2P and g e e" )
an deeéma@hlr&ﬁn hs BeBR eiRERbdddR EsérRsickib @okAEurdpean PatentGlo) 158
HV 1), or b) Xaa at 27 is He or Au and Xaa at
36989).51 and 62 are as defined ina) (HV1 5 nDdlfled
a), or c) Xaa at 36 is |le or Glu an! a,at 27
1551 and &9cosdiag fosthe pressns inveniiony the fgpm ' fh‘gﬁ F.l%tandgsi to %beace

d) dé@lﬁ)h@ﬁlolﬁ%d‘le‘ alH&ru@in vg'léht 8hldes ﬁ?hﬁbbﬁuﬁm Phian€ok addar 2

are as defined in a) . or 10 e) Xaa

at t®1eof,gespeiively, mpn@nddn &aélteaatuwnd separuwlaaﬁdlesép@ro@mdm
as c&ﬁééuﬂﬁ drd u@a)nt (hhbl'\éof obtdRbd fr&fl a@ansf@ﬁnéd)m%l%@rg%ﬁlsxﬁ%tram

IS sel ect ed ron1 roup conS|st|ng y
d verifgining INA @hichAgges for a desulphatoh1rudm ora mutant thereof. Such

20  desulphatohirudins are, for example, desulphatohirudin variant HV1, HV1 modified
(a, b), HV2, HV2 modified (a, b, ¢), HV3, variants of HV3 and des (Valy)-

desulphatohirudin. Also included are synthetic forms such as hirulogs and low

1

O

molecular weight peptide-based thrombin inhibitors.

Preferred desulphatohirudins are those having the formula I (SEQ ID NO: 1):

25  Val Val Tyr Thr Asp Cys Thr Glu Ser Gly GIn Asn Leu Cys Leu Cys ()
1 5 10 15
Glu Gly Ser Asn Val Cys Gly GIn Gly Asn Xaa Cys Ile Leu Gly Ser
20 25 30

Asp Gly Glu Xaa Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Xaa Pro
30 35 40 45

Gln Ser Xaa Asn Asp Gly Asp Phe Glu Glu Ile Pro Glu Xaa

50 55 60



Leu-An, Qu-du-Leu-Gn, Gu-Tyr-Lys-Arg,

3 u- Asp-Lys-Arg, du-Lys-Leu-dn, Ser-Phe-Arg-Tyr,
Trp-d u-Leu-Arg, A u-Tyr-Leu-d@ n-Pro and

G u-Tyr-Leu-A n-Arg 15 and Xaa at 27, 36,47 and 51
are as defined in a) (HV 1 nodified b), or having the
formula Il (SEQ ID NO 2) Leu Thr Tyr Thr Asp Cys Thr
Agweichdy Gn Asn Leu Cys Leu Cys (11) 20 1 5 10 15

Gu dy Ser_ Asn Val s. Gy Adn dy. As s, Qys lle .
Lod) Bt 36,36 oad 4 aresgih s et § X e HiS700 AGH 375 By omide
Th;esﬁugcﬂ_*gy,qéﬁ @H{(IWIC) &ys Pro 35 40 45 25 GI n Ser

H s Asn Asp Phe Qu Qu lle Pro Qu

Leh) Bpaet 2@@»‘ @Esor@uesd Xat a3 9 anghe2 P’@raﬁﬂF%Pefi £ a)(é&(b

I D Ile Thr Tyr Thr Asp Cys Thr Gu Ser dy
5 Axgsﬁeﬁ%)égpq/s Lou Qys (111) 1515 Qu Ay Ser Asn

Valc) Kyesat GF is lloyar G yndiXpp atd, 43y §1 pde62 aseagaisfingdin 9 (HYE
30 Lys Ay Asn G n Cys Val Thr Gy Qu dy
ool 1o Y 52700 As W ser s pen en G
Aspl) Rixeat @ is I ar Gih endKea 27, 3, 61 Ml@qaﬂﬁﬁne@m%ﬁ%@)
65 iWch 40 a) Xaa at 47 is Asn and Xaa at 63 is
Ty PO °%r 8 b) Xaa at 47 is Lys, Arg or His and
10 Xaa) Xda a631 isLeliyor Aspiaizd Xmckit DV 36, 40) andod2 are s dédinedhin ap GV S
u Asp and Xaa at 47 is Asn (HV2 nodified b), or
haV‘iOH@iei‘Fngf ormula IV (SEQ ID NO 4) 5 Val Val Tyr

Thf) )&%&t @ﬁ séi@dtecﬁ'r&n@% grédp/cosbibtingof Gle Ty Y HuTeHHLEY Glu-Asp-

S Asn Vi
Ly g, Blediskeesip. -GQOL@QA@SGIU%SPAEg@g;zL@y@_Gm
A SerBi- AUy ep ThE-LGL MBI Gu GV LERGLRPR ARITIRTOr-135 GO Are

15 and Xaa at 27, 36, 47 and 51 are as defined in a) (HV1 modified b),

or having the formula II (SEQ ID NO: 2)

Leu Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys m

20 1 5 10 15
Glu Gly Ser Asn Val Cys Gly Gln Gly Asn Lys Cys Ile Leu Gly Ser
20 25 30
Asp Gly Glu Lys Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Lys Pro
35 40 45
25  GIn Ser His Asn Asp Gly Asp Phe Glu Glu Ile Pro Glu Glu Tyr Leu Gln
50 55 60 65

or having the formula III (SEQ ID NO: 3)

380 e Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys (11
1 5 15
Glu Gly Ser Asn Val Cys Gly Lys Gly Asn Lys Cys Ile Leu Gly Ser
20 30
Asn Gly Lys Gly Asn GIn Cys Val Thr Gly Glu Gly Thr Pro Xaa Pro
35 35 40 45
Glu Ser His Asn Asn Gly Asp Phe Glu Glu Ile Pro Glu Glu Xaa Leu Gln
50 55 60 65

in which
40  a) Xaa at 47 is Asn and Xaa at 63 is Tyr (HV2), or
8



GQu Ser H's Asn Asn Gy Asp Phe u GQu He Pro Gu Qu
Tyr Leu Gn 50 55 60 65 15 or having the formula V
(SEQID NGO 5) Ile Thr Tyr Thr Asp Cys Thr Qu Ser Ay
@n Asn Leu Cys Leu Cys (V) 151015 du @y Ser

Asn Val Cys Gy Lys Ay Asn Lys Cys Ile Leu Ay Ser 20
20 25 30 Gn Ay Lys Asp Asn Gdn Cys vVal Thr Ay Qu

ES Yb)yﬁia %mw 1s||51)§& Rigo Fr)rﬁ&nﬂpxﬁ&t@AI i ’lSﬁBI(HHiZSnoﬁﬁ’fbdG),mgoG %5
p Phe Gu. Pro ro du r u.
0 Kt iR o A At 8] s N pohed B),

characterized by a shortening of the primary
structure by 1 or am no acids at the N-term nus or
by qexavmthegfon@ﬂah\/ﬁﬁ@mm @b acids at the
£-termnus. Particularly preferred desul phatohirudin
conpounds are those of formula | in 30 which the Xaa
gr oMpkValTyr Bler AlpfCysddr GhaiSer Gly Gde Ashbeweysdau{eysof (IV)
forjula 11l in which Xaa at 47 is Lys andsXaa at 63
is Tyr. The nost preferred hirudin is
desGlyGiytSehAsmdalrCysNGlg L Glyngsnt Ines Gy diellen Gly Ser  whi ch
Xaa at 27, 36 and 47 are §§lch Lys, Xaa oL 51 is His
and Xaa at is the peptide 9 residue
163 UASYGHLUIGN-GB Asn BROCYEVal dilib Gilf GRiGly dhr PloeAsnRrent i on
relates tg the hlrudln @rlant Refluqibm or
Leu- hi rud%5 al so descrrbed as [Leu',
Th r@]w&%ﬂml Ahas19Asp Pé GLOGIY [BPrd @i Glu Ty liealGlh s
described in sequence nunber 4 of FEuropean Pate g%
EP-B 0°824 712 and "8 in Formula ¥4 (SEQ I D NO **b) .
Leu Thr Tyr Thr Asp Q/s Thr Au Ser Ay G n Asn Leu
Cys Leu Cys (VI) 1 10 15 u Gy Ser Asn Val Cys
14 yor@awng;lyfmwliwsm@m(é Peu Ay Ser 10 20 25 30
Asp Ay GQu Lys Asn Gn Cys Val Thr Ay Au Gy Thr
Pro Lys Pro 3540 45 Gn Ser H's Asn Asp d Asp Phe

A JleG 'y Tiyr Ehiphsp QrsulhE&Glu $orGly diln éism Lelsﬁyese V)

1 5 10 15
Glu Gly Ser Asn Val Cys Gly Lys Gly Asn Lys Cys lle Leu Gly Ser

20 20 25 30
GIn Gly Lys Asp Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro

35 40 45
Gln Ser His Asn Gln Gly Asp Phe Glu Pro Ile Pro Glu Asp Ala Tyr Asp Glu.
50 55 60 65
25

HV3 and variants of HV3 which are characterized by a shortening of the
primary structure by 1 or 2 amino acids at the N-terminus or by 18, 10,9, 6, 4 or 2

amino acids at the C-terminus.

Particularly preferred desulphatohirudin compounds are those of formula I in
30  which the Xaa groups are as defined under a) or the compound of formula III in which

Xaa at 47 is Lys and Xaa at 63 is Tyr.

The most preferred hirudin is desulphatohirudin HV1 having the formula I in

which Xaa at 27, 36 and 47 are each Lys, Xaa at 51 is His and Xaa at 62 is the peptide
9



15 A further enbodinent relates to hirudin variants
havi ng del ayed action (e.g. PEG hirudin, described in
Eur opean Patent No. EP 0 345 616). Anot her enbodi nment

of the invention relates to hirudin and hirudin

variants, which, conpared to the natural isoforns or
variants, are truncated at the N term nus and/or C
teﬂﬁ&ﬁu§Gh¢nﬂ4ﬁQkhﬁr enbodi nrent of the invention, a

hi rudi n variant has 80% or nore honol ogy (am no 20

aci d i desrotey pmbstier afﬂkaﬁvehﬁ@f 1Rlakes @ th hirtidih nanalihneﬂudan,

hirudins used in the present _jnvention ca ared

sy Rt epihimin alsodegeribed apld gt ¢ A1 0% Flesb‘ﬁ’é‘f"i?F’é‘fﬂe% firudn,

r ecomieh i’é@@fxcnb@cpi‘ﬂ%ﬁiéﬁ&, nudibeP¥ of Bitbpdah ?BteﬁtrN’cmHP@ 0824712 and

Accordi n ‘3 ngesent i nvention the term"nutant"

& efigform M(ﬁrﬁ NOifit-ei ns) exhibiting antithronbotic

activity which differ fromnative hirudin or 25

desul phat hohi rudin by sinple or nultiple nutations

(clpeufiti 20PPR et stefy GR2Aafng GR1ell. The (v
Elgﬁ or %t@}g nmut ant s |ch ?:an b%%pregglred by D

nethods knovvnﬁn the art e @0 site-di recté

o<l ALV RN, G TR S ML lOB 82

10cerevi si ae. ZN ter nat i veI y 25h| rudi ns t had0 may be

i A A DEBRETLOR 8 Vel TalaS ok PRSP Pre”) 257 6

car boxyter:nsi nal am no ad¢dbds, e.g. thes fragnment

i St e ¢ By A v G B BHCR R Bles o

h|rud|5@ (e.g. those yth up to 1Goto 12 anmi no 49
acids, sonme of which are comergial]y all ), the
1501 ot ei nAnpphe embpdimept felates fehimdip V*Wéf"ﬁ ?V%%BWT@ 2gipedg e

th rliﬁdlhlpudn{‘ Iab&hf)&f in EuPJp%ﬁrﬁ“Jt&ﬂ NohEPOBUS 61 6)D iARbther éinbodlment
i ncl ude | ow nol ecul ar wei ght pepti de-base t hr onbi

| neif Bhetigyestiomyelates dq W@@wd@quémagpnw% compared to the natural
ggdfa‘ﬁls RS nfs e reﬁ at A8 'l\biehﬂﬁnﬁs anddrlc t@ﬁnﬁ‘i@é |in another

er st ood one s ed 1n the art to include
t hreotodiment qﬂhlndJnvqmtlgn,\m hitydigriarians hpo8(% pemeredwmology (amino

giﬂ%%ngi[bd% ac‘“‘“‘%&scr. gyl ar wei ght bel ow 1000

ose | n the review paper

vc\jielaless OT'P%QEQ rgl %ﬁg% resentﬁhg&{tl &nl’t%gﬂ“épéf?@d sgﬂtéetécﬁﬁy, .8,

| nichemiadllyom pteféalily hy requnbmaattecrlmsluv@oBl&/ isalatisn franpleeches.
95/ 23609, WO 95/35309, WO 10 96/25426, WO 94/29336, WO
93/ 1806Acandiny\f0 thSpesch6Biverdion tietcnp SmntafA refers to ploteins

L5y 8 suicggnol seig hich bt ey Rf by

25 68 @esdphathbhihdilby siple @D inuftiple mﬁ’taﬁﬁlsr(c@ HulopwanrRateat Nbsaa 352

¢ noLBend 2B 0 MELIA Erd e S Mg e 8B PrParer by
g alfettdas MY In AR )ﬁrtl&%( Jehte MpBEtb@ AR gEMB) 18dRnEliXe explddsed in

- (R) Cha- Pi c- nown as inogatran; see
microbial hosts such as Escherzchza coli and Saccharomyces cerevisiae.

Alternatively, hirudins that may be utitlized according to the present invention
30 are hirudin fragments (i.e. those with at least the last 8 carboxyterminal amino acids,
e.g. the fragment consisting of the last C-terminal amino acids of the known sequence

in hirudin), biosynthetic analogues of hirudin (e.g. those with up to 10 to 12 amino
10



I nternational Patent Application WO 93/11152 and the
list of abbreviations therein) and HOOC- - CH2

-(R) Cgl - Aze- Pab-H (known as nel agatran; see
International Patent Application WO 94/29336 and the
list of abbreviations therein). Particularly preferred
thronmbin inhibitors include nelagatran and

Xi rgeldegaineap whglhﬁd’coﬁﬁm’iillmaﬂﬁﬂb)ﬂﬁé pioadin MABc2yayd loev
useful in the present invent.ion. .A novel class of

sy ARpleRu{aE wstaht pepbide-Rased b‘B Y% that inhibit the

thronbin catalytic s eand |b|t specif.icit

the ani §FF ?iT‘?‘il(ﬂ“i‘?ﬁlbék‘Bé‘i”ct%rs leﬁ‘ﬁﬁr W‘?lgﬁtc?ﬁ%fc{?%ased
Theg@mbAThhigRSs. ‘Fﬁé fefl “lofi rﬁdléd&@bi' wex@@ﬁéiiﬂﬁé—bﬁed (tirgmisin
active-site specificity sequence wt

t
S GRS UL ISBReropd P OB S ettt &% 14 e Bombin
gl Xﬁﬁﬂgt&?wftﬁ ShdGSurpepieQink Sed Sndyok Gnth ¢ eHidulapWelight elow

recogni tion sequence such as that in the
h| 1969, nn@rlcblsim thoss, dembpd indhengviewaraperbyi Glaggsangn Blood Coagul.

o g&i%r%g(??% ] gl@lv/ifsi’ Qgﬁfég&?jcbs&g S, Pat. No. 4,346,075

Pr dnt@‘natidfyeratw]ApphmouwWﬂ%ﬂ 14 52-WOSH5(R3682, WO 28134309, WO

P B 597 PR BRI By g P

hi INed] G#8TBOB81208, 359 @d6,i641 779 185 3B0)1SR6ATT &42 525, 195 219362
t §2%%%?3?#59?éﬁmﬂbtégﬁs{%;%g%ﬁi 8P 4R 5 aci o

;33: 1 optelaeq 46 Sferilay wa R il i BpRbineiods
Pakids€ kihown ?anwﬂrex;@k ag ‘tgalrdny’ ammmm kghtlms &Ihi(ﬁl ndytte
conventi gna ther € acl.ds.

15 poieateied aietis HOQEHaHs ORIt BRaNED Hi R GLe Eodairt goe
(‘s pabmafonaViEhiee Mppﬁdaﬁoxawcﬂ%/l ﬂsd aadi g1 15t fabbretiatdtis therein)
pho (ghon c acid yrophosphoric acid.

Re preEORCatGRee- (&)% -P iHj&kngwa ap Hlebg:ixtfqnciyp International Patent
ar %@gﬁ&%& WG 945950128 HeIESt BOreVRAGRRS LS. Pikoutly

uenesul fonic acid), | ower al kanesul f oni ¢

aC prbferied tlrhmbin inkibiters él;f}l!i‘m mqlagata@ agy ximalaga@pn. Qher argentine
20 ;aPQ&V&YLés%%@e%eﬁﬂﬁ%@ﬁes@éﬁh%&aﬁu@ﬁ' d, lactic acid,

steari c acl I C aCId tartaric

aci d, 91‘3('8 sﬂntﬁ&% \}fehﬁ({e's fas l?&h qemé@d t{2P ﬂﬁib@trthe fhRfnbin

conpoun used e I nvehtion 0 contains free
C acaﬁdxtyd sﬁegmdv nqd'ablt spesifivity for theranion-tanding ¢xesitadWEE) ofiplath

ca box »
e iin, Elerh b L Blieg ki SORIAC R af ubhd Basiticty
Wi tdguernee Mgmm restmted)AanO(scxsd)hsbesd, (8) zgpqurgcrd: linker of glycyl

25 gg{t%ls S?ﬂ#']%g fé gé? Feggtga %1:32 m rgcd(%n%on secfil%nce such as that

p halrtﬁamidﬁgccta:ﬂmusmg B B et Ianigalto cHirulo %-1 [(D-Phe)-Pro-Arg-

ni t rogen-cont ai ni n se ver, .as .t cont ai n. at

t hirooip sy rse Thar s Lgr ape e e g C-

9 r féHﬁfnal Hxﬁa»ﬁ p’e?ﬁd@é-ﬂq}sbl@u thelpBftapaptie @5-Phée)186-ATaIPkS Gly; and
har macol ogi cal |y acceptable salts 15 are preferred. A

pbﬂé(ﬂfﬁ%léutl cally acceptable salt” is a salt that
retains_the biological effectiveness of the fr
30 aci ds ahi¢ hiyadiasompoynds usgddp fheiimvenbgmedisdn s dree E‘%ﬂ“ fug also

NOf) the form of their salts. As they contain free amino group in several amino acid

residues, the compounds can be in the form of acid addition salts. Suitable acid

11



bi ol ogi cally or otherw se undesirable. One problemin
devel opi ng a dosage formcontaining hirudinis its

poor stability in aqueous solutions and in powder

form The poor stability can be seen 20 when hirudin

I's anal yzed by chromat ographi c nmet hods, such as

reverse phase HPLC (RP-HPLC), MONO Q net hod, or the
PRER&N oA BIB AL in Bn'éﬁbacbﬁiﬁﬁzfé@%gcél#@{tm'ﬁs #2th-cdnventional
colum is used (Merck = Li Chrospher, 100 RP- & 5 kpqipz..
Solthepneutically ageegtableridhi ReAreseriptifednorganic acids are hydrohalic acids
ac QLR Iab hydr&dniEHcekid), b8d 980 sulku¥ic ¥did, sHOSMHRAE adid afd 0. 5%

a niumacetate in 25 acetonitrile/water (25:75). The
el wyraphosphorirecihr Reseesentatys oraasicrgids ar i Rarisylar Zgregplignic

m A @')tdg Flsug-lb?s HRhDAL S Bhid bk ?@ol%éxe&lfokﬂ%@fd) Qb &2 Bikanesulfonic
t1ne zero % sol vent and reachi ng

46%:&1@ [sudms raethmesﬂfom amdt‘nus wsll ag\¢arbgxylic mlﬁs sieh Fapptic acid,

solv olu al

sol¥ ﬁlwg’ pa%ﬂﬂbaad Clg’%ﬁéédcsa?gblaﬁ%{/%? Zﬁﬂmuc ?('Irlld %{gr)l&mc

be asidalA¢sleaveoyr, FHelcEmpindaised3i tiprinveitinn hisjcdndains free carboxyl

15 L 8 L P sl A e

10Metd0E @S peiae) msﬁﬁhnlh!{so(ﬁe lixath%rgyof sBaswith inofghicen Drgim'c

IS 50rr1\/II—|CCI]\IH4|n 5, andsoI%/entBls alt
859 diup, PQ‘GSS“}S‘H Calbas Gr e GFI %fab&m%‘%&" salts

at JeRHN o REmdhid bEa F;l?a@ﬁ)lcdkigldwy acJeb@We ofg’ithi?., rﬁlﬁ‘rogkn-éontalmng
m/mn. The binary ution for the fir

|
coksca o R Ihe ST oL eSS TS i AP GEPP P enino

%muég B LR al§5 ke B tﬁé’ £rm b0 iriik Kalt€ SPhadfistofogitaly k& Sptdble salts
00% B after which the colum is equilibrated for 2

15 ni aepsefermed. tA éplsatmaqeuﬁt@llt asrapieble salt” 152 galt thatyetains hrbigiesical

an aﬁ%wexésg gﬁﬁg L:é/ a d’sba!nh %%%%oﬁﬁ& lﬁfeﬂ "corﬁbcfdﬁg'aﬂd that is not

I'S can e used (Tuon
Clbwiczg:ctaﬁylosethemnseomdembl@eam dat ed Forms of

Reconbi nant Hi rudi n* Bi ochem stry, 31:8291-8299
(1992) ) On¢ probhtmnmbvdhmngia @smfenn Potaigiag SHuER dhitfiRger

R S 5 e i S e

20 Na@lhen hinAlin is&nelymltbycchﬂimﬂmgmphfoanetﬁocm such as rep@s6 phase HPLC

25

30

o0 PR T ABND Qg BbEBROPAI AR "o aeeTum
prosehag afie AoactLGnOREBE R !

ON@iEHFOPHENTBORPOLS § heu.iny. Sobeit A mmﬂf)lanmonillﬁi aretd ides a
110N

freeze-dried ti

co ﬁiﬁt‘?“émf?éwﬁ?'p G@Pﬁgﬂ %‘b&’ é@‘éﬁ“ﬂ ‘%ﬁgéﬂ?&{‘%ﬂ“&ﬁ a4 € fyar .

fr Q&%&ntﬁ[&/ﬁﬂe@ﬂps’ﬁ I THe @Tutioh istpeefoiivaedd ﬁﬁ@usﬁg/a ﬂ@v rate of 0.5
produced by fo an.aqueouys sol uti on of

th
ng/an. e'ﬁhesblm eklﬁe?]wfarlglggérqﬂl%t ﬁtérq ng af fim; zero With 23% solvent
B and reaching 46% solvent B after 24 minutes. After 2 min at 70% solvent B the

column is equilibrated for 7 min at 23% solvent B.

MONO Q METHOD: The stability of hirudin can be analysed by FPLC (fine
protein liquid chromatography) using a Mono-Q column (10 gm particle size, 5.0 x 50
mm, purchased from Pharmacia). The method was developed by Ciba-Geigy, Basel.
Solvent A is 50 mM HCOONH, in H,O pH 4.5, and solvent B is 50 mM HCOONH,4

12



conventional manner. The potassi um phosphate is

pref erably di potassi um hydrogen phosphate. It 20 may
be used, in the solution before freeze-drying, at a
nolarity of fromO.1 to 0.5, preferably from0.1 to
0.3. Suitable sugars include, but are not Iimted to,
mannitol, trehal ose, sucrose, sorbitol, fructose,

gl UaeBe, pHBIst a%e c{uhlaﬁimﬁ?ﬁﬁﬁg off ookl tﬁi_?geﬁh& @exd)esingd flow
sugars are nannitol an re e. a 0
sugate of h-4iplanigo (e Pwawwi?twéorftL%E%Q a&l@}sﬁgcmg?‘*'z@‘)%%f 20%B
SUCRIARed 1 MiRAMGEEdient FRRCEIW Bab 79% B)fweE |1 0 EﬁuﬁltésQa:Wﬁunutes at
wv) and preferably from5 to 20% (
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b efmﬂenfoneexmnger galurgn (249 xbemforiain fron8Dibngx isisesh Sakypnhd is 20

10IOIr I)S(CILPQE}}%O {01 %r?tqa RN §§E§ ‘N ‘i?c%f‘aséé %lﬁﬁcin for § min
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ong peri o
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sol ‘W%ﬁ? dP’B“%table for long periods although the
stabili in so on I § not

st abi | | £)EFRURR °SP aé‘é%"é‘ r‘ﬁs%%toﬁ%‘imég&efﬁgﬁl%%rluglﬁlsm .

et Nb S04 35301 B 1N gAtdveding1@come cthbbdithepy cfthecireseatyintation
used in the productlon of standar.d a

16y @1 adeieE PORRAEF SR aS O TR Hirudin, poassium

ad %Bépﬁﬁté ahd £ 5ugad SA H¥Bze-dHa cEMpoKitiAVT ﬁlﬁiﬁv@lhoﬁ may BEproduced
al so be used immediately for adm nistration.

corbySermming af aqupgLs spwverh?f theinggagients and, ﬁiﬂﬂ éfeF%?rW% ltam a
an&%gg&gﬁhﬁﬁ%*y acceptabl e prodrug," i.e., a

compoun at may be converted under physiol ogica

condi ti MWe &assmn @%ﬁ/&k&é bﬁefér?ol% Bﬁ)oéﬁ’fr‘&hh RO SPIBSBE. Tt

or to a p rnaceu Ically “acce sal t_ of _such
20c omprylhedisedPimoilie sajutiondhefdse fipere Ylflg,éaa molagigy ofdiam fid to 0.5,

the art. Various forns of prodrugs
%ﬁg mﬁ%@ﬁﬂ?ﬁ@:%?t For 15 exanpl es of such Srodrug
der I vat S%?a%ﬁ s%%ﬁ's drrcﬁxrde ?i%n%t li@Rted B SihShitef, E’r%ﬂgéééﬁﬁl Crose,

edi ted I'sevi er, 1985) and Met
in sﬁlbltgh;rﬁ‘hnggp, gl\mdse, mﬂtosqa lac8Be axgg@xtrmg dT hegyeﬂgx}ecksugars are

X\]{ gr%%élé 1&% }aral'hal ggfé]\}éé g&ﬁe %%r u]i%%@)lu dg%) bé‘o;éeﬁgel?@%ng may
25Kr g sghas t Il\ramsbem caméntrhndﬁwf digans 6, SO%MtlmndEpreferably from 5 to
20% (w/v).

The solution before freeze-drying is preferably isotonic. The pH of the
solution before freeze drying may be from 4 to 10, preferably from 6 to 9 and most
preferably from 6.5 to 8. If desired a citrate buffer may be added to the solution

30 before freeze-drying, e.g., by adding citric acid. The molarity of the citrate may be
from 0.1 to 0.5, preferably from 0.1 to 0.3.

The concentration of hirudin in the solution before freeze-drying may be from
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"Design and Application of Prodrugs”, by H Bundgaard
p. 113-191 (1991); c¢) H 20 Bundgaard, Advanced Drug
Del i very Reviews, 8, 1-38 (1992); d) H Bundgaard, et
al ., Journal of Pharmaceutical Sciences, 77:285
(1988); and e) N. Kakeya, et al., Chem Pharm Bull.
32: 692 (1984), each of which is specifically

| NQOr P30 hifnt) profiribly Frymr28fte28hmeg/miThe amount of
desul phatohirudin in the formulation is preferably a
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may be repeat edl m ni 0
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contrast t.o cellular death as a result of inhi b|t| on
agﬁ'ém%)tﬁaelglém s. In the context of desul phatohirudin,

the re ithetor of @Haim@ettivelly
10, A\, g&n%oélyvag?ﬂﬂ% iPenfiGABhy BAR bt of l’p e

f ormati on vessel s.” Prefer abld)éfn % ) {
ef facdptable lan@uggenesccsnpqwnd fiat Ay, basRRyFrtedgfder physiologica
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aboclﬁ’ cﬁﬁyaesu ?Jl g’tqg [ ru [ nf:%x‘él?& ki | %%oragpm .body .

wei gbdp tzﬁbie $ahef pahicempoundo Peodmugsreayisiigenfif e ISig ioptine

0. 00Q1.t o about,. " .
Ki | ts&nwmy% ?}&ﬁrt arltogI 5 pa%)glizﬁrgﬁfh%wé ﬁncﬁ@é{r lélt e art. For
1507 ee‘x%ﬁi@k ¥f Juc® modaigmenv@weg Bée, fiay ckamplbo Design AP rodrugs, edited

desul phat oh g :
pihl;éﬁtﬁlmﬁéaﬁgﬂpﬁxp }égsk)?rg#z@%?g% 0N BBy OUoll BE p. n;;w 396,
t 0 QAP4hy ROWIEeH P bl pmambms ri98§))erb) 14. TenthoelnafBidg Design

wei ght of the patient, and ref

1 raplivelapene, ey HEEHBTEC SRR G th Eayeepld Chata S

bodyy ‘9@%9&?%,49}11&5&1 Satbens", bylHt Bmaaﬂ p1D01 3w 1ghe91); ) H.
n

per Ce

oot v b SO BRt.

Y.t 0 Rei &S @oed)l ¥ind e Idkeyd, et al.,
0. O‘f{l%%m&b?(? ?% %%cwucaf& é%%}de 72n ﬁogé?l pr pfnabl % e
aboﬂhenD Po&rmtBullyBe-H93E6R4),Gach owhlcl%s S@C‘@&ﬁi’/ BiGPrPeE ﬁ%:Fe‘e‘“

er gﬁg use a compound, or a pharmaceutically
c %&%salt or in vivo cleavable prodrug thereof,

for the therapeut Bn Y REBMbBCreativel
treat rrentﬁ 38}0 fdgiuyhgﬁ’%{m(gh@he%rrgﬁgﬁ I|1t I?s no?'?ﬁl I A

oF or Bw), atfedvé single anit desedit may bh repeatadly ABESET PR PIE AT 8-

practice as har eut| C Dt
on OB BER LI AoGT VERS %%I on t %ghfi&up%%d ayt *

phajdseamithe ﬁ@hm(‘sﬁﬁﬁ@ﬁﬂchtdﬂe witlatepend upon a number of factors, such as
the patient and the type of condition, disease, or disorder that is responsive to
inhibition of angiogenesis. The amount of the desulphatohirudin, however, is a
30 quantity that is effective to inhibit angiogenesis, but insufficient to cause substantial
cellular death by a direct cytotoxic mechanism, in contrast to cellular death as a result

of inhibition of angiogenesis. In the context of desulphatohirudin, the required
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20 conprises desul phatohirudin or a desul phat ohirudin
variant, or a pharmaceutically acceptable salt or in
vivo cl eavabl e prodrug thereof, as defined

herei nbefore in association with a pharmaceutically
acceptabl e solvent or carrier. By "pharnmaceutically
accept abl e" solvent or carrier is neant a
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acet at
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noRgmeous. As will be readily appreciated by one of
ordinary skill in the art, the 5 choice of sol vent

w Id g@rgnd on the desired sol ubility, the nature of
t he desul phat ohirudin, and the desired rel ease

15Char act £ 4r84rii6 Sse aTJb%lp%ﬁml of a pharsiedcuatdilyREepaBle salt of MA&vivo
formul ation will gy Eﬁndlng on the %ﬁr?of tanﬁr
(s sleryrblsrpradsne fhereoh dordbs RBFPRELY toRImBEHATREMPRAYAC
th %reg‘tfﬂ Bf m ﬁ‘s'}nclu hunis A€ inbAfhl fydbihdited iichcordance

fornu ., solution, suspension, etc. g Thos
of Wit scmdard aha}m@mumpal ipractieasarmhareAseyival sprapgfitipR efccording to

sugh grﬂ& {Bhéht oPt Aol RLMRthd i asf ;ﬂ?wﬁ&pi ﬂ%h@éeﬁtwa@%ﬁﬂsﬁﬁﬁ that

a QBT F et O Ut T ¢ ornmul ation. Thus,
20 a moomprise$ d&olphanhlrudlmo}i muphaﬁommlmpmfa@rmha@mceutwally

T

t hassacimtivnt wicH a plaimnmumcﬁg nt@ptabld sph'emth)e cdraermmByation i s
about . 0,.01% me, t o about

fr fo]
(v ?&])ang?celflteﬁa”ﬁ Pﬁ'ﬂ;%hle omvegh%r Cgﬁ:beé bs ( 3 Bli(ahr%%eﬂggal vgtﬁcle
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i's adde to a carrier, i n.suc
25 o masere mibehe e rnigistr i iAoty G 1 dSpuTobitdin
NO GAMbut 2 Aksi}Shy uRd&8¥81E BRBgRAl difdciibr itaadtigatla RelBgAousS
solution, water, or a mxture_thereof Carrler§@0n¥1whwh

i nolaners wWatenp obihe othenepranonents afthe phaymaceyfical formu
di ktqse& Sincdet ergents, coloring agents, wetting or
emul sitying agents, pH buffering

Suitable solvents include, without limitation: alcohols, e.g., monohydric
30  alcohols such as 1-butanol, 2-butanol, 3-methyl-1-butanol, 2-methyl-1-propanol, and
ethanol, as well as polyhydric alcohols such as propylene glycol; ethyl ether; ethyl

formate; ethyl acetate; methyl acetate; isobutyl acetate; isopropyl acetate; methylethyl

15



agents, preservatives, and the like. The
desul phat ohi rudi n, solvent, and any additiona
conmponents are added to the carrier and m xed. C
Formul ati ons The pharmaceutical fornulations of the
present invention are not limted with 25 regard to
the particular formused. A nonlimting list of
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in &l ts of citrates, acetates, and
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25 TV\E@%EZNO l'ilﬁfﬁ?tufu[éi B rhGlsed\B hossiting Mist of prefertddi detinery forms of

esters; polysaorbates; polyoxyethyl.ene ethers 0.,
i s A S AR b iz and

ColBntronb gél@a@éjfon%ﬁhoﬁ&su&ﬁés' rRidioSplitied. Fek $ysRiOftinginistration,
and conbi nations thereof. 20 The amounts

t
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ati ot hér factors.
30 In general, the pharmaceutical formulation may include one or more additional

(@]

components. Such additional components include, for example, antimicrobials,
buffers, antioxidants, tonicity-adjusting agents, and detergents. Antimicrobial agents
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Those of ordinary skill in the art routinely consider
such factors. Thus, the amount of any particul ar
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CJ\

or for parenteral administration (for example as a sterile aqueous or oily solution for

intravenous, subcutaneous, or intramuscular dosing or as a suppository for rectal
| 17



fatty acids (for exanpl e pol yoxethyl ene stearate), or
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30 coloring agents, flavoring agents, and/or sweetening agents (such as sucrose,

saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredient in a
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propyl ene glycol, sorbitol, aspartane or sucrose, and
may al so contain a denulcent, preservative, flavoring
and/ or coloring agent. 25 The pharnmaceutica
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30 parenterally-acceptable diluent or solvent, for example a solution in 1,3-butanediol.

Suppository formulations may be prepared by mixing the active ingredient

with a suitable non-irritating excipient which is solid at ordinary temperatures but
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dosage regimes, see Chapter 25.3 in Volume 5 of Comprehensive Medicinal

Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990,
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30 pertinent texts and literature.

The amount of the component or components providing sustained release will

depend on several factors, such as whether the formulation is intended to contain a
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cancer, esophogeal cancer, eye cancer, gall bl adder
cancer, gastric cancer, head and neck cancer,

| aryngeal cancer, |iver cancer, |lung cancer, nelanons,
nyel oproliferative disorders such as nyel oma, neck
cancer, nonnel anoma skin cancer, ovarian cancer,
prostate cancer, pancreatic cancer, rectal cancer, and
t esinglidoss or3fultiple aesfes aﬁﬂﬂ&aﬁjestatﬁhty (evgi, &iscdshE) qftiesresuiting
|nvent|on [ rtl u te

. 1 t .
i ndPEydationo ‘:‘?@a gmg t\éﬁo(uiqj ef‘iQB mgliggxgof the environment

CORS$irsltdrpét aftfa iDwaich tWﬁﬁﬁacethioﬁdﬁﬁﬁulammrb,e abm&%éred For
cancer, colon cancer, colorectal can rec

casserpleiadesiable it low depsibeoreans, o84 Pf‘i???ﬁzé ain, pngd bladder,

5CanGRive DGV Oﬁ@osu9 ?&ﬁlhﬁhsn,qﬁﬁ?&ﬁ derRO fssay, i d., asehd:ﬁ;ﬁmand
Further, 1ncluded within the scope of t'’he prese

i n\begastitemornsgreedive ataghngosit: Phasmacshtie formulation. Those of ordinary

d e%ﬁkl@l'? ﬁIegP[Ir&Higl Qoﬂl&elﬂ (R MARBeREs RPPOVidiRE swBtained-release

cytot oxi c agent Such agents suitably include, but

aréommiatllonsntedto antinetabolites (e.g., 5-fluoro- 5

uracil, methotrexate, fludarabine), antim crotubule

agent s Genagally, theraseli astaunteof ashstainedstelaass compereré & g ch

b axe] ﬁ%ﬁ l 0%(WWDF th

10(3)/‘g rmuLatxo{i‘ ‘efa'q 8@%% L%rgrr?%g d(%o/?glé 3? Ig%?? r g’su?, ea, °

hy mbmxymmgon Itllsaparmularlmefmtrsd that the biocampatiblergarrier is present

car bopl at | xal.i 4 21 73),
an rh‘?’“g F?fe‘gntgbdo agﬁd‘%‘(’ﬁu boé’?%()&hva‘znor ubi ci n),
m tonycin, idarubicin,
?]; %@dﬁo rSégrﬂig'?fllnorryci n), topoi somerase i nhibitors

0 t Ot h r
Gyt o o TR RERRE BrerfBTEE S Eeh Taslod AppabMGE angiogencsis in o
- 15pr 9§tmﬂmﬂ3feém)3r60f domipsisiap fadminm&rmg td thalpanent an effective

gﬁ?uilljglg gg@@%&@ge&%ﬁ& ({f B ﬁ%?pg?é F%M.On gda 11s ﬁl? to treat a

en Bﬁ&ﬁﬁﬁfﬁﬁﬁ@fr&iﬁb&o@éxﬁ@ﬁ disedse Caridivordet! thaCle |tdestablé by] st least
provi di.ng I ncreased irhhera utic eff

S BTt B g obaTei aNepIoc BT AL e 4CForng from a ncoplastic

gr @itdde, liRN b RENMr proiFertfi Ferfideased BerleEit Rbhatimaastration ththél ﬁresent
| ower concentrat| ons of the anticancer, drugs co

20 t ocempositionnt Generally stgliwasprolifergtive disgases 1&?‘&6%“956’ &éféamas
aI Qﬂﬁno %gﬂ'ﬂéﬁlﬁﬁlag ah@mﬁﬁ‘ﬁlanﬂﬁél%@ bult A1s® LSRR rous

her apy adverse side effects associated with
t hmelanormascad other beniggssraw s emgd bierapigilydividngcsls- t han
normal |y observed with the anticancer drugs used al one
i n | ar gonliguitingexappiss obtalutio prolifastiyeslisgpses fg yeiich the present

C O' @ ol lls?‘u%@(?%ﬁlua? acﬁ@ﬁdpggi'agl and8 SdddeXafic ME czgtcér Bﬁm

erm "co-a mmstratlon i s meant
25r eéamcert bremyamdmmlsalrcamqen igolon gareer, nolowmabwnpw@pmemal

B e e R e e L S

adndcRicsiicef, &alyrigealaaiit, ilieat canter Slulg eember ﬁelanm:anpl e,
eadmnlster d toget her efore.or

t he en
PO b Ao SU B A ot e BBk AT RAR R LRk
di §h@dresVariiPsnest, ﬁ)rﬁst&e cai¥BE padeditic GRcer) eectdll Banders el testicular

i nt ravenousl y while the second agent is a[JI N St e(!iec{_r
30 | neanegiy HiseRsSP fcy whxquttp%lgrgfﬁgbgllv?ltlon is particularly well suited to treat

include those diseases selected from the group consisting of brain cancer, bladder

cancer, breast cancer, colon cancer, colorectal cancer, rectal cancer, head and neck
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or orally. The agents may be adm ni stered
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gr{O.ug}y |Vﬁweﬂeasef%délg?qt bsrfldfrgm ?grret[ n}usFHq%r? mtravenously

av ot &%11 .ERIROASHE nidy b B@nﬁ[stdré(ﬁsulﬁﬁxﬂahebﬁsl)t btesequentlally, as long as
desul phatoh| rudin. It _pust g‘i‘ﬁ?’%t& that i

|
pr 88¥ e SR iBmanperSufficient fo s 9 S effctve

' n%ﬂé@ﬁ?&h‘bﬁ@in‘%ﬁ@ﬁoﬁd Mho hgehisalsoay H-ifl an adhixture, as, for example,
adm ni stration_of formulation directed to a p or}lon

30 of in heingletaplef. hk‘é@@lwnﬂélaﬂ‘?é\liﬁa%ﬂ’ qne presbpay digecdly follow
S € 5&'&%&5@3{ of ih¥ $t}1&rbr tHeQEétts M8Y b¥ BR¥ PNy did,R6E can be

., Intratunor o
glven at one time followed by the other at a later time, typically within a week. An

example of a suitable co-administration regimen is where desulphatohirudin is
23



Local delivery may al so be nearly direct, i.e.,
intralesional or intraperitoneal, that is, to an area
that is sufficiently close to a tunor so that the
desul phat ohi rudi n exhibits the desired
phar macol ogi cal activity. Thus, when | ocal delivery is
desired, the 30 pharmaceutical fornulations are
pr eddenuziktered di@hi @.8 ted days priot tesﬂmhédtﬂasipn ofa ¢ydetoxro pgent.y
or intraperitoneally. 24 It is intended that, by Iocal
del i ver yAcobrdirggo fregsesaitlipvedtors suilzbtt méthodsmd edministgring the

| at j.ons, a.hi (5
docamuliE Rt pricdntt S gf PR R=RY @3 eiliert Metude apy roupeof i
Thesw aﬁﬁﬁm@tmtxen allat &ckuﬂmlafgedelivendrgamb ngmposition into a patient The

conce tions_.dgl.i vered rectl t t he .t
5 rREgt errg 1Qutes f’ﬁaéﬁ‘agl§ﬁ?tﬁﬂ§f gh? PRAFF th?sg ¢ gfl?gg%&le ’er e
i's deﬁé‘rﬁhr% daahefype af conbitioh Beprévented of h&atf.lﬂtandi’ﬁt thetangeecell
m ni mal  systemc exgloislure occu(g Second

ef fnoe%}es;ora Preigprdmethods e vivna mla}saeteonsw&d?i’ ‘g%’a@é’amed to,

t 0 iBi-HRESus GORERMaliSh, R erbneallidiinisttitiongintragsdulay €l y
fast delivery ensures both solubility of the drug and

| i tadménigratip intmRngael @dminssiraion, iH@creRdsy AHmindtiation iﬂﬁma“eﬂal
10P el Qb fmidRa6H ter% hid& &?Jtﬁ%}te% tsﬁbchaﬁle'(SJs anﬁxﬂ&ratlﬂﬁ ttARElermal

is relativel onl nvasi ve is ideal for
unrdebeey, amraérat:lmerbrr@m@@ﬁmasmmmwlq @dmmmon |iptaygntricular

t urmﬁaﬁu%u%g?n qﬂﬁ‘le{uﬁﬁ% § :IeP#EB{) Sintéyc\{"]nﬁhl 1ﬁﬁ%mal intraocular,

admni s
ph amtraaa&au torai,abrorﬁahralmhtaal; topisal, vHginah arqthrek pulmonaryadmirdgiration,

Eg u(l:I U%IPSI l?gg 0 I%%Egellaﬁ t arj%al Wl{)tg attggu assi stance of

trasoun or simlar

rrethod order, t.0. sure t .
15 initial bgggtgra? gd.n&l ntma}y am%ﬁ oup %x%ﬁﬁ Eﬁxm)er ogm'ﬁgs, %Hﬁt 1s
15 pedféresd thinsiesuseiof & eynmgmmtﬁetat et gmniar ddvicey baauspé ta aff¢ctof

tinme. Such. a dosing schedul.e.is det

on BRSPS p AR 6 i lics? fosgted Her b CoBRph may
t h@e afertidisystBmically Sueh e thedesulphamhiedin Slavelngibstandallyhe
patient, expect ed effects of the fornulation, and so

f offrAughgptdhe entissbloAdsre@Bnsi der ati on. The ampunt of
desul phatohl rudi n_adm ni st ered f cqurse, be. .
20 dependeadasinohe Faubln] Bay spep i eldlealy s faslie ic,
Subjesedd t6 a‘ﬁ?éc‘im,t porﬁdﬁ'ﬁoﬂmg fefwiaginRibRtoncdflafFlogendds is
i

t he Judgms of the prescribing physician. The. anount

f depergéwh%qvm%w Ipfal s IrCB RIS Spat s Op avoids
ofs&@rome e 399%%& GeshpPiDlikidR0 1RARS Ye-noted that in the

Pre erably, t esul thatohlrudln I's adm nistered in
anpeeaesti pantest, th¢ tsrm deseladnonistogipn m@ﬂd@g regipnghsipinisagion, e.g.,

25 mé&g@.‘s[}h&éﬂ cgf{ %ﬁmﬁ;tloqrdldg ch“{obal h?r Ot Che bot tf(f)}%{é%léﬁfligéry toa

enty , nor e pre era (
rrgblogd tmsd Eavmg/tkag posion| Locrabd@weprrmﬂebabte}t fi.c.omiralvmgral.

pr ?%ai g / }(ygrp%lgob!go ]%dlé g}fi esi hﬁl or u[ifgapgnt?&eal that is,

ant dimsda tmteﬁ ﬁlfﬁdiéx}tlyfcﬂdmtcﬁd)mutor 0 ﬁhigﬂthg d&snlmbtohn'udlﬂ_&(hlblts
do%%&%r%afgggf?fﬁg ﬂgnalfagﬁvd&atﬂhssn tvvh?an ocal c?e'i]lvery 1sa egfréd glnal

30 pharmaceutical formulations are preferably delivered intralesionally, intratumorally,

or intraperitoneally.
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maybe adm ni stered. 30 The size of the dose for

t herapeutic or prophyl actic purposes of

desul phatohirudin will naturally vary according to the
nature and severity of the conditions, the age and
sex of the animal or patient and the route of

adm ni stration, 25 according to well known principles

of medi gijHRtentd th@txﬂ*fﬁkﬂ delivigy GEhpdsditly desfibRl pimemaeutical
| east one of an adm nj s

ad derpiudations, B élrﬁheracqné%ayon dh $ﬁs§ﬁp &i'aﬁind%'?y't\ﬁ, ¢ Tetier Al the

?ét $itd, a'f’ﬂe?é"ar@ fevene a&VanﬁEé’sQo AAIROSER bAREntELESAY ddlieted

Throughout this application, varjous gat ent

ere
there 1s less

ar énrp@ry@.t thedareetisife. nﬁfﬁ&eﬁﬂncaﬁtf deppiphatohipdigis logglize

her eb

f O IS. n
R

i ndogpéiiates itrpraved sinertbetargst siteds exposed te é‘tghéécqnﬁqqgranons of
g? Ig?lg l | Clagv?qy st qelty 4 eﬁu?c—is%%{hesoidﬁiﬂt%/ Ioeglé ﬁhlggﬁd §iRR or no

hose erein as
of dbgt@dwiaﬁ ef the déslulpﬂnallohmn beforedemsbing heectargatisite! pwrély the

h 10, The f :
B L o e T

10 FUkinh@s, lived tafersNatiaacisativaaimbéiscat i ons and changes wi | |

readily occur to those skilled in the art, it is not
desi r edwigh lbdalrhdmiblseratioty & i preferredthatthe p]xamlaceutical formulations

e 25550 P PO LSRR

eqdbMpAlteiHes td?ﬁ%rzﬁﬁy {ETRultReound, dralrhilad gqem&ihn ordeh@ ensure
Scope of th i nvention_as

th a@nqcbplpeﬁmentrr{éﬂqﬁéhed@ﬂa&%ﬁ 1 aéigunlstef&&%? Pﬁieﬁb‘“aﬁe given

15 ' Bﬁllef‘tﬂﬁes eithb iy didly or &6 a pridd dfdiase. SO0 B dosiRschétule is

25

30

hi's specification and in the foll ow ng clalgE are
©

| neastiy determginedfncorieyf prrinasy ddld pcthe gt ongedheppive theggndition,
' n[‘l%?r% d‘é o %1&6%933 Qpéidtitof thE %aglgxﬁi?ﬁ%ege&bﬁ effd8YordR: Bhulation, and so

prec resence or n of one or nore
ot ﬁmh,ﬁremkanesq considerptips., conponents, steps, or groups
thereof. 26 What is clainmed is: 1. A method of
i nhi bi t Threenzougt @fg@snéslixa@hiwdia adminigiered walb @b pouspe e dependent
adm I St.er] 9 for
e L e
d eehelj Wwfnﬂhnjpmsombmg@myswlﬁl. ZThe Breuntedfidoshipifatahimdim 1,

e R e A

2, Piffeeitdy,nhd db@ulplsdtbhjhﬂtn i ladxhinfsearai in\ae achiosmtas éronsabout 0.0001

sel ect ed fromth cons ti f adre ocor [

cafg&e o M&g@ %@g gfﬁ'aﬁs 2"8 %elﬁ?l r\%‘é

br F&ﬂ&ﬁt) Grble ﬁfeferﬁlﬁsl\ﬁloﬁﬁéboﬁﬁnm mg7iRd @FIZOQW ,st111 more

orectal cancer

preferably from about 0.0001 mg/kg to about 15 mg/kg, yet still more preferably from
about 0.5 mg/kg to about 15 mg/kg, and most preferably from about 1 mg/kg to about
13 mg/kg. Depending on the patient's response, additional dosages within this range

may be administered.

The size of the dose for therapeutic or prophylactic purposes of
desulphatohirudin will naturally vary according to the nature and severity of the

conditions, the age and sex of the animal or patient and the route of administration,
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10 endonetrial cancer, esophogeal cancer, eye cancer,
gal | bl adder cancer, gastric cancer, head and neck
cancer, |laryngeal cancer, liver cancer, |ung cancer,
nmel anoma, nyeloproliferative disorders, neck cancer,
nonnel anonma skin cancer, ovarian cancer, prostate
cancer, benign prostatic hyperpl asia, pancreatic
Cane&iding ROl mmqremcxp&a df medisihe. CEldr&xampia,cthc methbd may
The net hod, of cla rei.n said hat ohi ru
 npRRESS oy ofe Ol FRHOUR AR ar A g7y HpBR, 4 Vedlay
MO Qi fnirfdtrafidh, oPa niohthly-Adenini¥@dtioadE Sncddr Nidfd coxﬁposdﬁﬁs described
(Vval 2) - desulphatohlrudln 5. The nethod of claim1,
whdeEih sai d desulphatohlrudln is SEQIDNO. 1, 2, 3,
4, or 5. 20 6. The nethod of, claim1 mhg#ein éhe b d
Sphar mac &borgheut thsrapplicatiP Ry ariQus PIFR{S ArEie eq pynumber an

' njgﬁﬁﬁdaﬁéhs afe re?é%c&?ﬁ)hﬂﬂh&fan& haé MBheldiscldiares bNthkdeepatents and

rmaceutical formulation is_ systenically.injected.
8 peblicatienstaochesiby dncernpraed hinrsfaseice (el BREEHES dRfp tus)
f or, k8 dhdRE
a0 ohder (ot B Akt (AL of B arl 06
d esmlpmmm aso@the daterdf #his inventiop dassribed andelaimedherping
cytotoxic agent. 27 10. The nethod of claim9
10wher ei nThregpingtlescriptionyissensideredras ilystratinsronbbnf thepringiples of
a”g A bﬁlrﬁxexagﬁg&% oo/ hadi B 8 Shingoffl RbdiREur
racyc t opol sonerase I nhibitor,
or tcathowskﬂlad m uhe art,]nhs niSh@sue;i ﬂodmmbtfne oivantinto theme¢te| n
the antineta uor ol e,
or SPRIPR AR Erooss shifybis e aRNe) ncotq B Bt etk
t henodifichtions aad edw\la&:nagﬁm be resorteil ncfallsigiwithin the scope of the
vi nbl asti ne, a taxane. met hod, of ¢l ai.
15 ) IFER PO AeCHR P 255 ) &&?011%” TR o SeBRE do °°m8“‘smg’
nekpBRIAN inflLA6E " eRDGhNddRT vhasausd eathlscspednﬁmm yntf inathe

10 14. The nethad of claim1Q, wherei atin
ag&lowing claims preriptgnded (o, sRsGHY Hieipresense F‘aﬁegtfﬁpaﬁ“e% r&i@f@

OF cGrhpchérds, of teps! Bt tHBY fiPbt Plechildad tHOptéiendlde additior Gfvne or

anthrac cline I's doxrubicin or daunorubicin, 16. The
e fiegriothar featurpsninteReTs, PRIRRGNANIS EePE. 5 STauBHbersel
inhibitor is 15 canptothecin or its derivatives.
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17. The method of claim 10, wherein the antibiotic is
m tonycin, idarubicin, adriamycin or daunonycin. 18.
The nethod of claim 1, wherein the pharnmaceutica

formul ation further includes potassium phosphate. 20
19. The nmethod of claim 1, wherein the pharmaceutical
formulation further includes a divalent or trivalent

metwhat elaitéed ikhe met hod of claim 19, wherein the
phar maceutical fornulation further includes a sugar.

21. The nethod o | Al wher ei n .t he [ | cal
f or mul atli on Azg‘e{?f"ggfu '&B%%H‘gﬁg}f)ﬁﬂg%ﬂlpra aggrgg%%nﬁvgﬁ i|“%e
i N Adi@ster?ik ZpharriaceBtidaDfdrfiilati sredkipfiging am effectiveramount of
patient, conprisin%iﬁgwiﬁhzherigg a pharnaceutica
f ordestphatedrudin op2 A RGAQRAM R ¥ e anount of
desul phat hohi rudin or a desul phat ohirudin vari ant.

523. The 2met hpge @Ethed af dair0l, whiseinesald shgiogenesis is associated with a
desul phatohirudin variant is 5 H/ 1, HV 1 nodified (a,
b) ,cellpfer profforatiyrdifs?sy (a, b, c), HV3, variants of HV3,
or des (Vail)-desul phatohirudin. 24. The nethod of
cl ai m 28, WhEh@&hamhedottldms wbhbrimthé calliilan piokifégEeldBease is
NO 1, 2, 3, 4, or 5. 25. The nethod of cl.aim 20
whese bt Tromiihesiates st of oo pEreaLaF T Pt oome
Vardafdit, brdin ERcalbrelt 84rRES erichlltagcet, Y bidh xricer, aglerectal Scer,

A pharmaceutical fornulation for treg@ gp%acancer i@i a
10pate;1é<pmqma1@@q1aﬁf, ieyph@gea}j%gﬁrpqygtcmﬂq{,lg laddgr cancer, gastric cancer,

desul PRAHRAL Lel NaMALdABincer, Bvé hite king c&%ﬂﬁﬁelzﬁﬁﬂlagﬁ

a pharmaceutically  aceptable carrjer. 27. The )
f ormmyelapraliferative disozdens, pack opuger.MERMElRYIRE SiheAnpHt QLAY FNCer,

ggg%&%@é ceancer,ztgaié :}?osgagl.% ﬁ%égﬁlkég? r?gflcrgd_ti@ 'cﬁﬁc%é recﬁa{l' tAde6f, and

rrsing a [ati on of claim?24,
f unt¢stiewlaroanger.i si ng a pharnmaceutically acceptable
solvent. 20 30. A nethod of controlling proliferative

15c€l1's ip a paidGah d%&'ﬂ?ﬁi 1S WRBreinAdidl RbbIRE IR d@ R ariant is HV1,
ef fective anpunt of desu phat hohi rudi n or a
de$IV bimedi6ibd b, HV2yHV2amdifigdda, b, ¢), HV3, variants of HV3, or des

(Val,)-desulphatohirudin.

5. The method of claim 1, wherein said desulphatohirudin is SEQ ID NO.
1,2,3,4,0r5.

20 6. The method of claim 1 wherein the pharmaceutical formulation is

administered via injection.

7. The method of claims 6, wherein the pharmaceutical formulation is
systemically injected.
8. The method of claim 6, wherein the pharmaceutical formulation is

25  locally injected.

9. The method of claim 2, wherein desulphathohirudin or

desulphatohirudin variant is co-administered with a cytotoxic agent.
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SEQUENCE LI STING <110> canyon Pharmaceuticals, Inc.
vu, cheng-Der Tony <120> METHODS FOR CONTROLLI NG

ANG OGENESI S AND CELL PROLI FERATI ON <130> M 44308 PCT
<150> 60/561, 741 <151> 2004-04-12 <160> 19 <170>
Patentin version 3.3 <210> 1 .<211> 62 <212> PRT
<213> Artificial <220> <223> Synthetic pol ypeptide
<220> <21> NhShodbitaim $AkErei) theé)cytofdxa) ageﬁtzgan a) Xaa

e o B ER hod, on 3851 e i 3, an
M SGREATHRE  38amchad (62 2ahi). Yaa 2t 27 i

Ile or xaa at 36, 47, 51 and 62 are as

deflned |n a <22 .
(27)..(62) <FBsme od g% am Maé"?'ieéegﬁla a’%P“"c?Z‘I?,%“ea‘ﬁ g-flagrpuracil,
mt ﬁZmoﬁleZgateE)&mdraéae_are as defined in a) <220>

<221> M SC FEATURE <222> (27)..(62) <223> d) Xaa at

47 1s | ll%. or Tge lr'lne:t Hof éalm ?(} w% rein tgé antnmcrogubuﬁa agerﬁ is

vincristine, vinblastine, or a taxane.

13.  The method of claim 10, wherein the alkylating agent is
cyclophosphamide, melphalan, biochromoethylnitrosourea, or hydroxyurea.

10 14, The method of claim 10, wherein the platinum agent is cisplatin,

carboplatin, oxaliplatin, JM-216 or CI-973.

15.  The method of claim 10, wherein the anthracycline is doxrubicin or

daunorubicin.

16.  The method of claim 10, wherein the topoisomerase inhibitor is

15  camptothecin or its derivatives.

17. The method of claim 10, wherein the antibiotic is mitomycin,

idarubicin, adriamycin or daunomycin.

18.  The method of claim 1, wherein the pharmaceutical formulation further

includes potassium phosphate.

20 19.  The method of claim 1, wherein the pharmaceutical formulation further

includes a divalent or trivalent metal ion.

20.  The method of claim 19, wherein the pharmaceutical formulation

further includes a sugar.

21.  The method of claim 1, wherein the pharmaceutical formulation

25  provides a sustained-release profile in vivo.
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defined in a) <220> <221> M SC FEATURE <222>

(27)..(62) <223> e) xaa at 51 is Leu or Asp, and xaa

at 27, 36, 47 and 62 are as, defined in a), or <220>

<221> M SC FEATURE <222> (27)..(62) <223> fl) and

f2), where . <220> <221> M SC_FEATURE <222> (27)..(62)

<223> fl) Xaa at 62 is selected fromthe

conS| st 2Ag of n@thpdmfitreating WWW{%‘C"@QP% i |3dppinistering a
h tivédrioull® (5} i

G ShiipopiiiTh ol i ut¥ifoivdininde Bt el Bpitbbirudin o

A wa-deyulphagbir@in-veriantand d u- Tyr-Leu-d n-Arg 30 <220>

<221> M SC FEATURE <222> (27)..(62) <223> f2) Xaa at

27, 36, 2%7 agfge ég}@& &f &§mdﬁf Wﬁé‘r@m's&d%sul;ﬂﬁ@ﬂhu&m‘vlaﬂlant is

Val Tyr "Th Gu G n_Asn Leu

5Le Oy 3V imédified (5b), a\@ 1\ rg%hﬁgds@‘, byg): %V@%@f im or

eu Ay Ser 20 25 30 Asp dy G U
Xageﬁé??lé%ﬁsu&atoyﬁdl%r Ay GI u @y Thr Pro g(aa )F/>ro
35 40 45 A n ser xaa Asn Asp Ay Asp Phe G U Ié
Pro -G u2taa T&n@ﬁo@@fcmglﬂ%where@ﬂlﬁ dﬁsulkf?ﬂiﬂ“éiﬁﬁ QD

NO.1,2,3,4,0r5.

25. The method of claim 20, wherein desulphathohirudin or

10  desulphatohirudin variant is co-administered with a cytotoxic agent.

26. A pharmaceutical formulation for treating cancer in a patient,
comprising:

desulphathohirudin or desulphatohirudin variant;

a cytotoxic agent; and

15 a pharmaceutically acceptable carrier.

27.  The formulation of claim 24, further comprising potassium phosphate.
28.  The formulation of claim 25, further comprising a sugar.

29.  The formulation of claim 24, further comprising a pharmaceutically

acceptable solvent.

20 30. A method of controlling proliferative cells in a patient, comprising

administering an effective amount of desulphathohirudin or a desulphatohirudin

variant,
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. <213> Artificial <220> <223> synthetic peptide <400>
2 Au Tyr Leu dn 1 <210> 3 <211> 4 <212> PRT
<213> Artificial <220> <223> synthetic peptide <400>
3 du Asp Leu @n 1 <210> 4 <211> 4 <212> PRT
<213> Artificial <220> <223> synthetic peptide <400>
4 AU QU LeU @ n SFUENBHIIETRG <211> 4  <212> PRT

<1TR132arbbh ihhfiabuti2d P, 223> synthetic peptide <400>
5 G w,T¢hengyBerATeny 1

<120> METHODS FOR CONTROLLING ANGIOGENESIS AND CELL PROLIFERATION

<130> M/44308 PCT

<150> 60/561,741
<151> 2004-04-12

<160> 19
<170> PatentIn version 3.3

<210> 1

<211> 62

<212> PRT

<213> Artificial

<220>
<223> synthetic polypeptide

<220>

<221> MISC_FEATURE

<222> (27)..(62) . . )

<223> a).Xaa at 27, 36 and 47 are each Lys, Xaa at 51 is His, and Xaa

at 62 is Glu-Tyr-Leu-GlIn

<220>

<221> MISC_FEATURE

<222> (27)..(62)

<223> b) Xaa at 27 is Ile or Glu, and Xaa at 36, 47, 51 and 62 are as

defined in a)

<220>

<221> MISC_FEATURE

<222> 27)..(62)

<223> ) Xaa at 36 is Ile or Glu, and Xaa at 27, 47, 51 and 62 are as

defined in a)

<220>

<221> MISC_FEATURE

<222> (27)..(62)

<223> d) Xaa at 47 is Ile or Glu, and Xaa at 27, 36, 51 and 62 are as
defined in a)

<220>

<221> MISC_FEATURE

<222> (27)..(62)

<223> e) Xaa at 51 is Leu or Asp, and Xaa at 27, 36, 47 and 62 are as,

defined in a), or

<220>

<221> MISC_FEATURE

<222> (27)..(62)

<223> f1) and f2), where

<220>

<221> MISC_FEATURE

<222> (27)..(62) .

<223> f1) Xaa at 62 is selected from the group consisting of Glu-Tyr,
Glu-Tyr-Leu, Glu-Asp-Leu-Gln, Glu-Glu-Leu-Gin, Glu-Tyr-Lys-Arg,
Glu-Asp-Lys-Arg, Glu-Lys-Leu-Gln, Ser-phe-Arg-Tyr,
Trp-Glu-Leu-Arg, Glu-Tyr-Leu-Gln-Pro and Glu-Tyr-Leu-Gln-Arg
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<210> 6 <211> 4 <212> PRT <213> Artificial <220>
<223> Synthetic peptide <400> 6 Qu Asp Lys Arg 1
<210> 7 <211> 4 <212> PRT <213> Artificial <220>
<223> synthetic peptide <400> 7 Gu Lys Leu Gdn 1
<210> 8 <211> 4 <212> PRT <213> Artificial <220>
<223> synthetic peptide <400> 8 Ser Phe Arg Tyr 1

35 1OﬁI&;F 4 <212> PRT <213> Artificial <220>

<BZR3x28yN(ewt 1 ¢ peptide <400> 9

<223> f2) Xaa at 27, 36, 47 and 51 are as defined in a)

<400> 1
val val Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn teu Cys Leu Cys
1 5 10 15

Glu Gly ser ggn val Cys Gly GlIn gly Asn Xaa Cys Ile ggu Gly Ser
5

Asp Gly g}u Xaa Asn Gln Cys v81 Thr Gly Glu Gly X?r Pro Xaa Pro
4

Gln SSr Xaa Asn Asp Gly Asp Phe Glu Glu Ile ggo Glu Xaa
55

<210> 2

<211> 4

<212> PRT

<213> Artificial

<220> .
<223> Synthetic peptide

<400> 2
g1u Tyr Leu GlIn

<210> 3

<211> 4

<212> PRT

<213> Artificial

<220>
<223> Synthetic peptide

<400> 3
?qulﬁumn

<210> 4

<?211> 4

<212> PRT

<213> Artificial

<220> .
<223> Synthetic peptide

<400> 4
g]u Glu Leu Gin

<210> 5
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. Trp GQu Leu Arg 32 <210> 10 <211> 5 <212> PRT <213>
Artificial <220> <223> synthetic peptide <400> 10
Au Tyr Leu @dn Pro 15 <210> 11 <211> 5 <212> PRT
<213> Artificial <220> <223> synthetic peptide <400>

<2é Guu Tyr Leu dn Arg 15 <210> 12 <211> 65 <212>

<2 peRl3> Artificial <220> <223> synthetic

<233t ypepitfidaml <400> 12 Leu Thr Tyr Thr Asp Cys Thr GQu

r dy @n Asn Leu Cys Leu Cys 1 5 1015 Gu @y

<2 6 Asfth¥elc pyseigky G n Ay Asn Lys Cys Ile Leu Gy

5er 20 25 30 ASP dy GIl Lys Asn Adn Cys Val Thr Ay
<489 ély Thr Pro Lys Pro 35 40 45 A n Ser His Asn Asp

G1IEWrASR RRg Gu Gu lle Pro Gu Gu Tyr Leu
1

<210> 6

<211> 4

<212> PRT

<213> Artificial

<220>
<223> Synthetic peptide

<400> 6
g]u ASp Lys Arg

<210> 7

<211> 4

<212> PRT

<213> Artificial

<220>
<223> Synthetic peptide

<400> 7
g]u Lys Leu GlIn

<210> 8

<211l> 4

<212> PRT

<213> Artificial

<220>
<223> synthetic peptide

<400> 8
ier Phe Arg Tyr

<210> 9

<211> 4

<212> PRT

<213> Artificial

<220> .
<223> sSynthetic peptide

<400> 9
Irp Glu Leu Arg

32



50 55 60 d@n 65 <210> 13 <211> 65 <212> PRT <213>
Artificial <220> <223> synthetic pol ypeptide 33 <220>
<221> M SC FEATURE <222> (47)..(63) <223> a) xaa at
47 is Asn, and xaa at 63 is Tyr <220> <221>

M SC_FEATURE <222> (47)..(63) <223> b) xaa at 47 is
Lys, Arg or His, and Xaa at 63 is Tyr, or <220> <221>
<MNOSCIPEATURE <222> (47)..(63) <223> c) Xaa at 47 is
: . Sand xaa at 63 is Gu or Asp <400> 13 Ile Thr Tyr
<2 %mﬁy:saﬂhr GQu Ser Ay @n Asn Leu Cys Leu Cys 1
%lo 15 du dy Ser Asn Val Cys Ay Lys @y Asn Lys

3 I\ BrHegH Ser 20 25 30 Asn Gy Lys@y Asn Gn
S ffceie gegt‘c; u dy Thr Pro Xaa Pro, 35 40 45 d u

<486r M0s Asn Ash Gly Asp Phe Gu Gu Ile Pro du Gu
PR §F 8 60 Gn 65 <210> 14
1 5

<210> 11

<211> 5§

<212> PRT

<213> Artificial

<220>
223> Ssynthetic peptide

<400> 11
Glu Tyr Leu Gln Arg
1 S

<210> 12

<211> 65

<212> PRT

<213> Artificial

<220> . .
<223> Synthetic polypeptide

<400> 12
Leu Thr Tyr Thr Asp Cys Thr Glu Ser ggy GIn Asn Leu Cys igu Cys
1 : 5

Glu Gly Ser Asn val Cys Gly GIn Gly Asn Lys Cys Ile Leu Gly Ser
' 20 25 30
Asp Gly Glu Lys Asn GlIn Cys val Thr Gly Glu Gly Thr Pro Lys Pro
35 40 45
GlIn Ser His Asn Asp Gly ggp phe Glu Glu Ile Pgo Glu Glu Tyr Leu

Gln
65

<210> 13

<211> 65

<212> PRT

<213> Artificial

<220>
<223> synthetic polypeptide
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<211> 65 <212> PRT
Synt heti c pol ypepti de

GQu dy Ser Asn Val

3@‘?&

>5§ eHa
<293£l.3> Artificial
<2249 MI <5-FEA

0

Giryc_Genrddey Thr

<220>

<

s Asp Asn G n
#%@g”“% 40 45 G

<213> Artificial
<400> 14 Val
Cys Thr Au ser Ay @n Asn Leu Cys LCU Cys
Cys Ay Lys Ay Asn Lys. cys lle
Gy Ser 20 25 30 Asn Gy Lys Ay Asn A n cys Val
Pro ASn Pro [
A -G(93)Asp. Phe u, du
r?76‘§ éi"'<ii‘b§ai§t
<223> synthetic pol ypeptide

REhr Tyr Thr Asp Cys Thr Ay dn

B0 BT Wl P ke Y ool B3P 4P

<220> <223>
Val

35 40 45 A u Ser

%Pro Gu du Tyr
13586 <212>" PRT

du Ser

Cys val Thr Gy Au dy Thr

n Ser

<220m
o o
Zz(zza%% b Oxalal &)Rvms&mAs.ﬁu Ab® aTy63 i50%105r6@sp Asp A u 65

<400> 13
Ile Thr Tyr Thr ésp Cys Thr Glu
1

Glu Gly Ser égn val Cys Gly Lys

Asn Gly Lys Gly Asn Gin Cys val

35 40

Glu Ser His Asn Asn Gly Asp Phe
50 55

Gin
65

14

65

PRT
Artificial

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

<220>
<223> Synthetic polypeptide

<400> 14

Xa] val Tyr Thr gsp Cys Thr Glu

Glu Gly Ser ggn val Cys Gly Lys

Asn Gly Lys Gly Asn GIn Cys val
35 40

Glu Ser His Asn Asn Gly Asp Phe
50 55

GlIn
65

Ser Gly Gln Asn Leu Cys Leu Cys
10 15

Gly
25

Asn Lys Cys Ile ggu Gly ser

Thr Pro Xaa Pro

Gly Glu Gly
45

Thr

Glu Glu Xaa Leu

Glu Glu Ile Pro
60

Ser Gly GIn Asn Leu Cys Leu Cys
10 15

Gly
25

Asn Lys Cys Ile ggu Gly Ser

Thr Pro Asn Pro

Gly Glu Gly
45

Thr

Glu Glu Ile Pro Glu Glu Tyr Leu

34

Tyr Thr Asp
1510 15

Leu

Hs Asn G n Ay Asp Phe



<210> 16 <211> 4 <212> PRT <213> Artificial <220>
<223> synthetic peptide <400> 16 Qu Tyr Leu Adn 1
<210> 17 <211> 65 <212> PRT <213> Artificial <220>
<223> Synthetic pol ypeptide <400> 17 Leu Thr Tyr Thr
Asp Cys Thr Gu Ser Ay G n Asn Leu Cys Leu cys 1 5
3155 Au Ay Ser Asn Val Cys Ay G n Gy Asn Lys Cys
<2116 1esu Gy Ser 20 25 30 Asp Ay G u Lys Asn @ n Cys

<§P W.gxapu Ay Thr Pro Lys Pro 35 40 45 35 dn
<&er BSVASHAsp Ay Asp Phe Gu Gu lle Pro Gu Gu

<20 Leu 50 55 60 dn 65 <210> 18 <211> 19 <212>
<ERT seymsiamolyreptife <220> <223> synthetic peptide

< 903518
Ile Thr Tyr Thr Asp Cys Thr Glu Ser Gly GIn Asn Leu Cys Leu Cys
1 5 10 15

Glu Gly Ser Asn val Cys Gly Lys Gly Asn Lys Cys Ile Leu Gly Ser
20 25 30
GIn Gly Lys Asp Asn Gln Cys XS1 Thr Gly Glu Gly Igr Pro Lys Pro
35

GIn Ser His Asn Gln Gly Asp Phe Glu Pro Ile Pro Glu Asp Ala Tyr
50 55 60

Asp Glu

65

<210> 16
<211> 4

<212> PRT

<213> Artificial

<220>
<223> Synthetic peptide

<400> 16
g1u Tyr Leu GIn

<210> 17

<211> 65

<212> PRT

<213> Artificial

<220> . .
<223> Synthetic polypeptide

<400> 17
Leu Thr Tyr Thr gsp Cys Thr Glu Ser ggy GIn Asn Leu Cys &gu Cys
1

Glu Gly Ser Asn val Cys Gly Gln Gly Asn Lys Cys Ile Leu Gly Ser
20 25 30

Asp Gly g;u Lys Asn GIn Cys val Thr Gly Glu Gly Igr Pro Lys Pro
40
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~Phe Pro Arg Pro Gy Gy Ay Ay Asn Ay Asp Phe du
GQulle Pro 1510 15 du Tyr Leu <210> 19 <211> 5
<212> PRT <213> Artificial <220> <223> synthetic
pepti de <400> 19 Phe Pro Arg Pro dy 1 5 36

GIn Ser His Asn Asp Gly Asp Phe Glu Glu Ile ggo Glu Glu Tyr Leu
55

Glin
65

<210> 18

<211> 19

<212> PRT

<213> Artificial

<220> . .
<223> synthetic peptide

<400> 18
Phe Pro Arg Pro g1y Gly Gly Gly Asn géy Asp Phe Glu Glu i;e Pro
1

Glu Tyr Leu

<210> 19

<211> 5

<212> PRT

<213> Artificial

<220>
<223> Synthetic peptide

<400> 19
Phe Pro Arg Pro Gly
1 S
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