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CLAIMS

We claim:

An prefein | comprising
1. 4 Isolated anglostatmqwhe;em—at%teseafms a
protein having er—endothelial-cell-proliferation—inhibiting
activity—and—heving a molecular weight of between
approximately 38 kilodaltons and 45 kilodaltons as determined

by reducing polyacrylamide gel electrophore31s and w;mgrem
the-angiostatin-further-has an amino acid sequence substantlally

similar to that of a plasminogen fragment beginning at

approximately amino acid aumber 98 of a murine plasrmnogen
molecule.

An feolated peotein, compriging a profuin having an amms%qﬁai& i,
| angiostatin ; Sleim——wherein—the
angiostatin-containg approxunately:knngle regiens 1 through 4 pegion
of a plasminogen moleculeM and having antr~angiegenic adwr*y

3. The angiostatinAClaim‘z wherein thejpmine
acid-sequenea is a plasminogen fragmentyderi human

plasminogen, murine plasminogen, bovine plasminogen,
Rhesus plasminogen or porcine plasminogen.

A n { having Q bcg'mm
4.  The gngiostatinf of Clalmﬁ Whgem—ehqng

amino acid sequence is selected from the group consisting of

SEQ ID NO:2, SEQ ID NO: 3 SEQ ID NO:4, SEQ ID NO:5,
and SEQ ID NO:6. '

A protén or 2

5. The ;mglostath of Claxm I, wherein the
angiostatinis ibitineaneiosenesic pasminogen fagment has T
endomelral cell yroﬁ-&raﬂoﬂ ‘anb‘Pl-Tng acl"vﬂy ™ a bovime endothetal cell ascay.
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A pretain ord
pregtein 6.  The gngiostating of Claim I, wherein the

angiostatin is capable of inhibiting angiegenesis-related
dfseasw; growth of a cancer,

proten
. 7. iFhe angmstath of Claim 6, wherein the g of prosit

cancer 4/ celected from the group conarstii
cancer  bregst” cancer, colen cancer and {ung Jincer.

A compesttion” comprt wng, an TN | Isolatec Bng; iostati

U fis-g protein havmg an-endothelial-cell-prol s 3
' activity, mad having a molecular we1ght of between
approximately 38 kilodaltond and 45 kilodaltons as detgrmined

ﬂbg_ reducmgmgolyacgl_amde gel electrophores1s, algd gv-hesem
a p10x1mate1y4

acid sequence
Bubstorflly smilag

’chreug-h——4 of a plasmmogen molecule, Ehe—pfete-m—-bei-ﬂ-g

with an angiogenic mediated disease comprising admipistéring
to the human or animal with the angiogenic medidfed disease
N  an effective amount of angiostatin, whegeifi angiostatin is a
protein having an endothelial cell-proliferation inhibiting
activity and having a mol€cular weight of between
approximately 38 kilodaltons and 45 kilodaltons as determined
by reducing polyaefylamide gel electrophoresis, and wherein
the angiostatid further has an amino acid sequence substantially

simijarfo that of a plasmlnogen fragment begmnmg at amino

.‘. N N L0 o e o
- " vy e - » 5 v..l " S
&

b@:————‘Fhe—meﬂied——-G}a-l-m—Q, wherein the
angiostatinmf‘ains approximately kringle regions 1 through 4
of a plasminogen molecule.

?. A composthon ecomprising, an 1Solated nucleotide molecule having

a4 sequence that codes for angwstatm protein hay anti -angTogenic
chi‘w-f—y .
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amino acid sequence is a plasminogen feagment derived from
human plasminogen; murine plasminogen, bovine

- I inoan. o ata Y- al T aabha¥a¥ad-la
wp Ny ks - - —aw -~ 17T - -~
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ComPoﬁ;f‘?on €orgq

o¥Z. The methoed of Claim 16; wherein thqzﬁzdgeaimiﬁe

amino acid sequence i# selected from the group consisting of having a begianng
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5,

and SEQ ID NO:6. — has iw vutro endothelial cett
> 4 cloawm 11 Q The composition .. . . angieskatn pretein h v dethelial
|\, profiferation MhibHing activity m a boviie endotmelial cell assay.

cancer, arthriti

acular degeneration and diabetic

— ibert clecim (2 : e um,aé:?f?on . . . MIbrfrNg dhe growth of & concer

-
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determining the prognosis of a disease mediated by
angiogenesis comprising the step of deteemining the
concentration of angiostat_in, wherein angiestatin is a protein
having an endothelial cell proliferatieri inhibiting activity and
| having a molecular weight of between approximately 38
— kilodaltons and 45 kilodaltons as determined by reducing
polyacrylamide g€l electrophoresis, and wherein the
angiostatin fufther has an amino acid sequence substantially
similarfo that of a plasminogen fragment beginning at amino
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—>tnsert clawm 13 ° The composzfron . . . . & colon cancer & a hang cancer.

The method of Claim 14, wherein the

MmSert ofan,, M4 : The com/oos?l'wn . . . . the vector Ts cafabl-c— oft exprecsng argre -
profem when presenf ma e cell '
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An metved of pn:l!lﬂ cmpr-«sm_g, . . Sequence that codes for
5. ¥7. plsolated angxostatmmwhefem anglostatm isa
protein having,i Bn_endothe

activity, end having a molecular weight of between
approximately 38 kilodaltens and 45 kilodaltons as determined

by reducing polyacrylamide gel electrophoresis, and wherein

the-angiostatin-further-hed an amino acid sequence substantially

similar to that of a plasminogen fragment beginning at

N approximately amino acid aumber 98 of a musine plasmmogen
" miolecule, lferﬂas&m—a-medtea:meﬂﬂ A%’%?g;hefmﬁc }?&.’a‘n‘ﬁﬁtﬁ"pfiimf"“ *hg ceft .

A method of expressing. . . . @ cell a vector

vector contans
6. 18, 1 wherein themmmde molecllle . .
profein having an anif-angregente and cenfu.rm;t encedes for an

anglostatm;\een%ams approx1mate1y kringle reg1ons 1 through 4

f a plasminogen molecule, A whergin the cell 1 capable . . . . angisstatm protemn,
~2 Ingert ne?w ug;:: I K & The metheol of/ Cloym 16 or 14, wherein The expression %W w?ffa

8 w Th method Claim 15 or 16

Claim—1Y, wherein the ,‘a.rﬁio%e’ac g%ac'ﬁ’fgfée%ase é'c’:'ggd from
the group consisting of SEQ ID NO:2, SEQ ID NO:3, SEQ ID

NO:4, SEQ ID NO:5, and SEQ ID NO:6.
—> Wngent claims ld % 20

i An antibod lectively binding fo
N ar 20. aése g% -angiostatin is-a

protein having an—endethelial-cell-preliferation—inhibiting
activity and having a molecular weight of between
approximately 38 kiledaltens and 45 kilodaltons as determined
by reducing polyacrylamide gel electrophoresis, and wherein
-the-angiostatin-further-had an amino acid sequence substantially
similar to that of a plasminogen fragment beginning at
approximately amino acid number 98 of a murine plasminogen

molecule, fer—the—m&ﬂufaet&fe-ef—a—medieamem—fef—ﬁea&ng—a

W st
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An antibocy capable - of selectively bandr
angiottatin protetn having andr-angiogentc af—ﬂfﬂ-y arcl

2, 2. ,\%e—&se—ef—&ngrestaﬁn—ef—@larm—%ﬁ- wherein
the angiostatinj contams ‘approximately kringle regions 1
through 4 of a plasminogen molecule.

.
B s wWheretn—nec—amine

acid sequence is a plasmmogen fragment-derived from human
plasmmogen MUEHHe P asmmogen bovine plasmmogen
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iostedtn protetn
oral h:? a_begmntng

23. Theq:s:'yof Claim 21, wherein thesamino
acid sequence is selected from the group consisting of SEQ ID
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, and SEQ
ID NO:6.

—>Tnsert clatm 4 ¢ The amttbody of Lllawn 21 er 32 whersin ro8T8ITA  profain

has 4w vitro endotielial cell plolsferatton mmb ng actwity tn
Sovmne wdaf"e!&l cell 43547

cancer, arthriti ar degeneration and diabetic

> sert- ctoim 45 T “atzbody of Clazm 21 oy 22 , wheretn the amgrastecttn profem s

capable of rahrbitrag the qnmﬂy of a cancer,

DNA sequence that codes for angiostatin, wherein apgiostatin
is a protein having an endothelial cell proliferation 1nh1b1tmg
activity and having a molecular _we€ight of between
approximately 38 kilodaltons and 45 kilodaltons as determined
by reducing polyacrylamide-gel electrophoresis, and wherein _
the angiostatin furtherhas an amino acid sequence substantially
similar to that” of a plasminogen fragment beginning .at
approxifiately amino acid number 98 of a murine plasminogen

ingle regions 1 through 4

—> sert claim AL ¢ Dhe 4nffbcd7 . a colon cancer, anot a /unj cancer
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DNA sequence codes for an amino acid sequence selected-from
the group consisting of SEQ ID NO:2, SEQ ID NO-3, SEQ ID
NO:4, SEQ ID NO:5, and SEQ ID NO:6.

28. The composition of Claim 25, further
comprising a vector contajnifig the DNA sequence encoding
angiostatin, wherei e vector is capable of expressing
angiostatin whep-present in a cell. |

29. The composition of Claim 28, in a

- - aVall a - atoy=Val -
v g o enwranw - [T -
- g - -

of detecting angiostadin protem m 4 sample, -me
It 30. A method/\eempﬂmtg,—l-mpla&&ﬂg—tﬂfe—a-

aa-grestat—m—whefem anglostatm is—a protem havmg a-n-"“"g"g‘""'
-endothelial-cell-proliferation—inhibiting activity,and having a |
molecular weight of between approximately 38 kilodaltons and

45 kilodaltons as determined by reducing polyacrylamide gel
electrophoresis, and {vherein—the—angiostatin—further-has- an

amino acid sequence substantially similar to that of a
plasminogen fragnient beginning at approximately amino acid

ﬁumbef 98 of a m&&ne— plasmmogen molecule, Wwherein—the

"l .-comf"?srnj . '“mbfncnj & sampla « s 0. an{-r”dy, arol
6. de the fr‘.sma. . . . Mthe Sample

defectng angrosfattn profemnn 4 sample ,
28 34’ SL‘-he method /(Gh-l-m—%O- wherein the
anglostatlnAcontalns approximately kringle regions 1 through 4

of a plasminogen molecule, and hag anti-argicgesrc achvely, compresg *
a, comb,‘niﬂg a samlpu, $qgf¢¢f¢4[ of canfa-?n-mg 709!'“"‘::
Profern witth an angrestatin ?ftftrn—-sfuﬁfro btncltng amfroedy 3

b, ddcofrnj e f’tcuu of b?nd?hy between angioglafm fm'fz(:‘m .
ancl the acfrbodly , Maveby detectrng T e e 30y 1tH1E ple..

anc!
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27 or 28 angiestatm protern has
29 37. The method of Claim 31, wherein theDNA" “9™"™%
sequence-codes—for-ar amino acid sequence selected from the
group consisting of SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5, and SEQ ID NO:6.

The mefbod of Cl‘.ﬂo-n 27 or 28,

angmstatm-ts-a- protein having en endothelxal cell prohferatlon

™ a_ bovine éndotheltal cel! agga
1nh1b1tmg act1v1ty,‘aﬂd—ha¥mg—a—melee&hf—wyel-g%m

—/
) molecule,
= nrsest newo clamws 31 t° 33,
Use of an effcctrve amourt of . . | in a mammal
34 A fPhe—eempesr&en—Gla—rm—BS wherein the
angiostatin,\contams approximately kringle regions 1 through 4
of a plasminogen molecule, and has anfr-angiogerio actevrty.
o

a5 36. : : : .
speetﬁea-lzy—bmds—-te—ﬁagiesee&n-, wherem“'fngmstatm -ts-—a
. S am‘"—an:oee e .
protein ha sndothelial-cellp eration—inhibiting
activity, aﬂ-ﬁd—hax-i-n-g a molecular weight of between
approximately 38 kilodaltons and 45 kilodaltons as determined
by reducing polyacrylamlde gel electrophores1s, and wherein
the-angiostatin-further has anAammo ac1d sequence substantially

similar to that of a plasminogen fragment beginning at
approximately amino acid aumber 98 of a murine plasminogen

molecule.

—> Tnsert clasm 36 ° SEQIDNO_f :T

L4



94

— tnsertd new. elaim 33 : The use acaordmy 4o Claam 5,,.,, 35— wheveh the angewostatnn.
' pretern Lag emdothelial cell pvorrf:uxfroq mhrsTfng actwify T &

bovine edothelfal celt asehsy

2 nsert new CloFm 38 : The use accorsling +o Clatm 34 o 3" whevem The mromornad
U has a dmcase or conclefion medliafed by angTegentd?s,

—> Msert pew eloim3? 1 The use @ccovdling fs  Clainn 38 whevein the mamnal H3S

& cances,



