
. (_) 

87 

CLAIMS 

We claim: 
At> i, pret.an , ccmpristng 

1. A Isolated angiostatiiyAwh8r@ia agiostaaa is a 
protein having llB eaclothelial eell proliferatioa iB:aibitiag 
aetivity aacl he:vi&g a molecular weight of between 
approximately 38 kilodaltons and 45 kilodaltons as determined 
by reducing polyacrylamide gel electrophoresis, and~rem 
tfte angiestatin ftmher has an amino acid sequence substantially 
similar to that of a plasminogen fragment beginning at 
approidmately amino acid fltHliBer 98 of a marine plasminogen 
molecule. 

Ao go\Qkd prtlfeitl, Con'lpri&Tn9 a pr-crl"tin ha..nng an OIYfTn.~~- __ · 
2. A~ angiostatin A Claim 1, Y+Vhereia the '"" 

&giostatin oOBWBll approximately ~ngle egioBs 1 through 4~reg;on · 
of a plasminogen molecule1Aond ha@g antr-arigi~ie ac:fftftly._ . .· .. 

A proitTnof 1 _~,,,- p~tn· 
3. !ffte ;tngiostatlDft Claim4~ wherein theAamiBO 

acid seqaeaoe is a plasminogen fragmentAilerived fmm human 
plasminogen, murine plasminogen, bovine plasminogen, 
Rhesus plasminogen or porcine plasminogen. · 

A ~., 1 or havrng a begtnrung 
4. !FR& ;tngiostatill( of ClaimA 2, waereta the 

amino acid sequence is selected from the group. consisting of 
SEQ ID N0:2, SEQ ID N0:3, SEQ ID N0:4, SEQ ID N0:5, 
and SEQ ID N0:6. 

A pr~ or~ 
5. +he ;tngiostatiDA of Claim ~' wherein the -· 

. . . 91 t:. h"h· . . . n1astn111C1Den .a..-men+ has Th ··-· ·ftftg1ostaae is eapa e o tftl 1t11=ag ang1ogenes1s) r· ··-.:> .... ~,, y 
enesottJe.\ral eel\ proli.('tratfor. n->hTb'A'rYJg ac.1'NT'*'f m a btrlme ~cf"1he1Tctl ce 0$Sa · 
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~ 
..-ctt<t.., 6. +a& Angiostatin~ of Claim i;;iwherein the 

aJgiostatia is capable of inhibiting Jingiogeeesis related· 
diseasesJ~-ti?e gt"~ of a cancer. 

A proflit'l 
7. ~ l{ngiostatin.A of Claim 6, wherein the 

afigiogeaesis related <Hsease is cancer ,_rs se~d Tl-om itie cyoup cOl'&Tsf"in,g of P~ 
cance.-, brwoet 02r1cet"", colon cancer and turg ehi"'"'· 

. .. . . , ·· · • ·· · ... --....... . leotrde mciec.Llte ha"lng a seqJAehCC- 'that" codrs-<& 
A c:o.mpost&t'l ~P"'~' an· · .· 8. ~ isolate "~glostatin, whe.reift tMt angiostatin 

G is-a, protein having antr-o 
0 

"' • • • • • • • 

activity,. taB4 having a molecular weight of between 
.approxi~ately 38 kilocl&ltofl:E# and 45 kilodaltons as det~~£~<l qcjd sequence 

~.- -~rftiQfl 'T"'il~¥J~g~fj~~~/~=-~ipe:·~~ e~ectrophi•s,QftIJd~l~kereiB 
-~ · • Y the a&gtostati:B oomai:a ~proximately ~1.cnagle regions l 

through '4 of a plasmino~en molecule1• the protein being 
capable of biadiftg lysine; e:nd the protein being capable of 
inhibiting ftftgoogenesi~. 

with an angiogenic mediated disease comprising a"""" .... ~""' 
to the human or animal with the .angiogenic m · ed disease 

0 an effective amount of angiostatin, whe · angiostatin is a 
protein having an endothelial ce . roliferation inhibiting 
activity and having a cular weight of between 
approximately 38 kilod ns· and 45 kilodaltons as determined 
by reducing pol lamide gel electrophoresis, and wherein 
the angios · further has an amino acid sequence substantially 

o that of a plasminogen fragment· beginning at amino 

•e->'· The method Claim ~' wherein the 
angiostatinFnl'ains approximately kringle regions l through 4 
of a plasminogen molecule. 

I J,Qv'TYJrJ Cf. A comro~ol'I eDmfrl$;11g' t:m TSolatt..d ""t.l~ofidf- l'flOle.c.tA ~ ·- ".;;J_ ... 

. . f frl1 --..- ~ onf;-anoTe>'JU'tC. a 9fl9"t."ce 1'1Q'f c.t1de$ {Or Ol'l'j1"9~ p~c,11-m ··-···-.:1 .. v 

4CTffi.ify 
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cowapo,v.+ron i CH"q 
10~. The methoe of Claim ffi; wherein the11~~~'!.e Q ;:,~ 

amino acid sequence tit selected from the group consisting of '1t.w?"g 4 hegr11n1"_9 

SEQ ID N0:2, SEQ ID N0:3, SEQ ID N0:4, SEQ ID N0:5, 

and SEQ ID N0:6. ~ has ,;.,,., vutYo ~olo#re.l1al Ult 
~ 1 ft C:::. to.1m 11 ~ 1'1e C.o.-.,poSTf-l'Dn • • • • CJ119i~ r It'\ 

\....,.../' pro1;/u«t;on Tl'lh;bm,,9 a~"trv'Hy M eL :0"711<. e.n::Jot11e./1a/ a.ell a«'ly. . 

determining the prognosis a disease medi 
angiogenesis comprising the step of det ining 
concentration of angiostat~n, wherein· an · tin is a protein 
having an endothelial cell prolifera · inhibiting activity and 
having a molecular weight between approximately 38 
kilodaltons and 45 ki filtons as determined by reducing 
polyacrylamide el electrophoresis, · and wherein the 
angiostati rther has an amino acid sequence substantially 

o that of a plasminogen fragment beginning at amino 
. 

~'f'l•cri- e/O."l- /3 ." ~ C.0'111f0•1f?tt?lll. • • • • £ ~,.,,., <!A#T"' S,. £ /M"!J ~ ~ • 

method of Claim 14, wherein the 

"IAS-f- ...Cc:t..'7~ /#- : 7"'.e- C.Olf'l/'0SffTP'1 • • •• -the. ~ Ts CAf~l.{.e.. r(1! ~Y»-~'M!J Alt.~7-~­
rrttl.l'il 11()/1~ ~LSU...f 7.., 4 c.&/{. 
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An ,Jehc:( of~ cm ,,...,_ ~on;·pti-sTt'ij , •••• cequence i'f'IQt t:.ode• -lW 

•?. ¥'!. "lsela:_teel angiostatin1Awhereia angiostatin ¥.Hi-
. h . Qtttf- 4fl9!.J.,rc.1 • t 11 1· .c • .. • L 'L •• protein . av1ngAaa 8Rtl-Gt1Uh1a1 ce1 pro 1t8rat1ea 1nu1u1ttngi 

activity; -&ft&. having a molecular weight of between 
appro~ately 38 IQ.ledaltoas and 45 kilodaltons as determined 
by reducing polyacrylamide gel electrophoresis, and JnhereiH 

the Mtgiestatln faftheF k:&Et an amino acid sequence substantially 
similar to that of a plasminogen fragment beginning at 

0' approximately amino acid a1:1ml>er 98 of a ml:Hi:fle plasminogen 
• · • &Ohemfl i+te w.eiar rs ca~ble Of c~l'IQ 

molecule, lfor ttse tft a ffteEl.lee:m:eftt(A'*'e a11~cft\ prwcm t0hen presetrf rnihi' cc«· 

_ __, , A ~ tSf ~f P~'Mg • ••• a ~II a "'cbJt- • vec:tor c.ol1~ , 

'·f6.~ J:-S". '171'he ang1ostatm;;;1fila1m l'J_, wherein the, """''enrdc '"'9-lec"'e •• 
· ~ ht.WM.!J Otl ontr'""4n9rogc.nrc: a11d Cerrfo.rt11'1.9 encodes -(Gr Cln 

angios~ti°"eoataias approx1mately-.kringle regions l through 4 
, . 1 r4het°e1"1 1tte ceC ( N ~le. • • • • lil".9io'"'"BtQt'rt'1 ,,,_nr.7,, • 

Of a plaSminOgen molecule/I\ "" lo tH' U 
1 

.ohUCf'1 _,,,£ .e/Cf'WSS10l't U rn .,,.,...0, 
~ tt¥ert '}~~,, c..ta.Tm Ir : ~ "1f.'ltloel -.f c.lo.1 -

. - Meit\o.d of • Clt:tl'WI I?; er IG • 
"~;... 14 ~. Thel\an.gwstatia40r ase as a med1eamen~ ef 

• . • . !yafDl'ide "'IUPI~ UIUJdU (or 4 h!ftiflfff'19, 
Clmm 18, wherein the Fuino~ ac1a sequence JB sefectoo from 
,the group consisting of SEQ .ID N0:2, SEQ ID N0:3, SEQ ID 
N0:4J. SEQ ID N0:5, and SEQ ID N0:6. 

~ lhSett clt:l.tms 1'4 Jc .2 o 

I An -~:r" self.Ottvdy b]rldr119. .,.,, • • • • 
\..,....1 ~1 ~. 4 oflfl'Bgtosmtm w-&efetfl ang1ostat1n tS-& 

protein having aa eaEloth.elial eell proliferatiea iaeihitiag 
activity and having a. molecular weight of between 
approximately 38 kileElaJ.toas and 45 kilodaltons as determined 
by reducing polyacrylamide gel electrophoresis, and IWfteretn 
the &Rgiostatia nu1aef fte:~ an amino acid sequence substantially 
similar to that of a plasminogen fragment beginning at 
approximately amino acid aaftleer 98 of a ftlsriae plasminogen 
molecule1, for the ma:e1:1faeture of a: medicftffleat fop treatiHg a 
httman of ftftime:l ·;:itk ae aagiogenie mediated flisett:set 
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Ari 4rrtrbe>c:fv ca~ble · of selecfrWly b'il1Ch~ -to 
~tJSiO&kittft\ ~1\'\ &,::afllrig Qf"l'fr-ta1t9~ ac:twt+y I arid 

.J.2. .2:i. ~The ttse of angiostatin of Claim 20, wherein 
the angiostatin~tontains approximately kringle regions 1 
through 4 of a plasminogen molecule. 

plasminogen, 

· a119r~ ~,.. 
~ Ol"J.l hCUI " bc91M~ 

23. The -aee- of Claim 2 i,, wherein thef\amino 
acid sequences selected from the group consisting of SEQ ID 
N0;2, SEQ ID N0:3, SEQ ID N0:4, SEQ ID N0:5, and SEQ 
ID N0:6. .-.- __,.,_ 

__,..r..,eerf cla.tm .:Jlf : 1"c a.rrtrheldy of ~I~ .2.1 "' 2.z. ,.,lt.u.r" the .,,..q,.,,..~ue--,.:.;-~ 
MS ..l.M. v~ C>'tdo#v-1741 ~ti ph1Ffu'A"f1D" ,.,,,,..,.T,,,"' .--, 

- 60...,...e, utd•t#ICftAt e.ut "''"'Y. . 

DNA sequence that codes for angiostatin, wherein · statin 
·0 is a protein having an endothelial cell prolife ·on: inhibiting 

activity and having a molecular ight of between 
approximately 38 kilodaltons an · odaltons ~determined 
by reducing polyacryl gel. electrophoresis, and wherein 
the angiostatin fu as an amino acid sequence substantially· 
similar to of a plasminogen fragment beginning . at 
appro · ately amino acid num~er 98 of a murine plasminogen 
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DNA sequence codes for an amino acid sequence selec 

the group consisting of SEQ ID N0:2, SEQ ID N . , SEQ ID 

N0:4, SEQ ID N0:5, and SEQ ID N0:6. 

28. The compos· · n of Claim 25, further 

comprising a vector conta· · g the DNA sequence encoding 

angiostatin, wherei e vector is capable of expressing 

v angios~tin whe resent in a cell. 

composition of Claim 28, in a 

of d~tig ct&119i~n rrotcl\'\ 11'1 c:i so11.,..,r1e., -the. 

d-1- .J.6. A method,\eomprising,. implanting into a 

kamaa or non hamaa ae.imal a cell oontaiaiag a veetof; 

·wh.ereia the vector ooatains a DNA: seqtteftee eHeotii~ 
. · · h · · · · . h . an+r-4..gieg~re. 
aag1:ostat1:a, w ere1:n ang1ostat1n ~ protein av1ng 4aa-

e&dothelial eell proliferatioa inhihi:fte:g activity, aae having a 

molecular weight of between approximately 38 kilodaltons and 

45 kilodaltons as determined by reducing polyacrylamide ·gel 

electrophoresis, and \vaereia die aagiosmtia farther kas an 

amino acid sequence substantially similar to that of a 

plasminogen fragment beginning at approx~mately amino acid 

aameer 98 of a .ma~e plasminogen molecule, kr.-fterein the. 

vector is eapahle ef ~pressiag aagiosaitia ·.vhee: present in the' 
......... 111:, ·-C.•llJ?("'"t&"i"'j : -.. eowtS-1,,T"'!!j dt s•""'ple • • • • __,.,.,,.dy; all'ld 

~ "· e1~1 ..,,,,~ r .... ~. · · · ,.,.,,.,,< .... ,,,,..,c. · 
A . of de~ t1t1119;o9i-11rt f""'hr" ,,, a s.r.pt• , 

~ M. +ft& method I\ Claim 30, wherein the 

angiostati~c~tains approximately kringle regions I through 4 
of a plasminogen molecule, and kQS Atttt-~~Cfl7C. adtrf;/y, UwtfriS1"j s 

a.. t!o~h;;,;,., cz... Stl4Wlfl,,c, 9Cftfe..t.fl.o/ of oonf0.7117"' °""'7•~:; 1 ~ 
/"O'k-1n "°.,.,.,, """ ~sr•~ .,,,~rn-$f"-~'fJ, IJ1~J 11Hf't.fJ Y 

/,, o/Jt.ef7,,' *1e. fl"e~£11C,.C. ~ b1"'°'1'n9 IJef,,JCUI q119;o.,/af'IH ,,...,._,.,-,. l 

..,c1· .,.,,.£ .. ,.n.11o«y , *'M'WJ,r e:1c.h.d7r&J ~"f7c:--~ "'""''" SA#Nr c. · 
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. ~":f ,Jf dV''-'1~ P....,,..•Tn #ft4g 

~q M. The method of Claim Ji, wherein the11DNA di. &e.s;.,,""""3 
seEfaeaee cedes for aa amino acid sequence selected from the 
group consisting of SEQ ID N0:2, SEQ ID N0:3, SEQ ID 
N0:4, SEQ· ID N0:5, and SEQ ID N0:6. 

71',e, W1£-/'&-ioe/ of CJ t/l-7tfl1 :J.1 IN ,, g. 
~ A • • I •• 

so~~. n: eompes1ttea eompr1s11tg . a 
pkarmaeeatieally acceptable eJEeipieRt a&d aagiostatia, wherein A 11u.. 

angiostatin-i&-a- protein having iHt endothelial cell proliferation 
• • • • • • rn 4.. ,,,,.,,,.,,, c.nd11/1,etr~1 ~'" a11QY·. 
1nh~b1t1ng act1v1tyAaBd hav1ag a meleeular 1nei:ght ef bet7w'eea 
approximately 3 g kileclalteas a.Bd 45 kilodaltoas as cleteffBined 
by reduciag p9lyacrylam.ide gel electt:opboresis, aDd 1.Wlez;em 
the aagiostatia fanBer has an amiae aeid sequeaee sttesftl!ltiftlly 
similar to that of a plasmiaogea fra:gmeat begiaaiag at 
appi;oKimatoly aaiiao acid Btmlber 98 of a ffHH'i.fte plasminegen 

· molecal@. 
~ T,,.u.H- nc.w (Aa.F-'8 !JI -t- 1>3 • 

Ut~ ., .,,, ~£ ,,,,,,,,,,,,,. of • . . . '" A ltllttMl'IU!ll 

34. A The eoml'ositfon Claim 33, wherein the 
angiostati~c~s approximately kringle regions 1 through 4 
of a plasminogen molecule, and h49 a"'h-t.t."fl!f!rn'0 «c:hvrly. 

35. The composition of Claim 34, fttrtfter 
eemprisi:Bg a s1:1slaifted release mam. 

Ltse of*"~ omounl- of a..g~ ~" .•• m ea MllMl'llA/ 

a,;- M. A compesi-tiea compasmg aa anaheEly tliftt 
speeifieal,2' hinds !O egiesta&, wherein !lfngiostatin .ftt-il 

· n 6'.anh'-
4it' 0 'ed1(.dl r l II r' . . lll"b" " prote1nav1ag '- OR4l 04a e• pre;~fattea 1~ir1t~ 

activity, Alita haviu.g a molec~lar weight of between 
approximately 38 kilodaltons and 45 kilodaltons as determined 
by reducing polyacrylamide gei~trophoresis, and v.:herei& 
ft . . ti ff h amTriO- • I 'd Ge Mg1osmtla1:lrt. er as an~m1no ac1 sequence substantially 

similar to that of a plasminogen fragment beginning at 
approximately amino acid aamher 98 of a mariae plasminogen 
molecule. 

a' .' 7h£ t.c$C. t:t..C.~8 -Jo G/471¥1 • ~'f .,Y- 85° 
1 

>·et'1d s~~:.11x IYtJ = i1:" •. · ; .. : .f>C ._:~:t::j~--:: ;~'-
~se~ a f(o:s · . . .. . . . .. 
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37. The composition of Claim 36, wherein the 
aBgiostatio eoetains appreximately kriagle regions I throttgh 4 
ef a plasmieogee moleeule. . 

~ .,,,,~ llf6.MJ. c.-ta:;,,.,, ~r : "D7c. ""''- au.oiro1.,,,,,9 -1o CJc::;w, j,,. ,,. sr, """'~" -H,.c. ·~"lrl4:f7,,,. 
P"""fe,:WI lt1JU c>tdO #fe/F4 / ~II !"'° l'r'f4-A"t7o,, .,,,, kr6>"lf7i.4' i1C ehtr,/cf .,.., 4. 

' v 

b;Jvt11.e. ~Jt,./ o.UI tttlO"'"f. 

?J,1.. ~ .. d.e.~ -.lo C/A.?_, il't et"~'. wh.e.t' ... ,.,,. -th- -"'-""--' 

lrlU' °' da#IS'- Id' e.-«rf''-""' MJU1f711&.f£d hy ara97•f~'s. 

.--+ 1119'rl- M-"" d~ 51' : nw.- u1L. ifl.~"'9 .Je 

c. e.an~. 


