;e3e _VWW Z&[ pr6”T 127 NOV 2002 WD 99/ 61590 PCTNS99/1 i 780 - é@STNEN&H\?%%U
AND COWVPCOSI TI ONS USEFUL FOR MODULATI NESI S USI NG TY

KINASE SRC . Reference to Rel ated Apm"mmmmmﬂﬁhl s application clains th2e
benefit of vi si onal Applicationcieri al No. 601087, 22 '

29, 1998) \/\A%%?’?lseg‘fncor porated by reference, as are all ref e?g%%:desg%%gd
herein. Technical Field The present imviention relates generally to the
field of nmedicine, and relates 10 specifically to nethods and conpositions
for nmodul ati ng angi ogenesi s of tissues using the protein tyrosine kinase
Src, variants of METHODSANDeCOMPBOSETIONS ISEFUhdnOREMODULATION

Angi ogenesis is a procOFANGIOGENESISABSING TYROSINE KINASESRES t he
growt h of 15 new devel opi ng bl ood vessels into a tissue, and is al so
referred to as neo vascul ari zation. The process is nedi ated by the

infiltration oReferasee eRelatedAnplicatiognd . snooth nuscle cells. The process is
bel i eved o procepg, g, Ao 0BGl ub MBS VS s, ‘FISRREL hBpfiaRiohsa) from
pre-existing vesse s)a €-NovO devel opnent of "vessel's can RP LM YoM
precursor cel | No (5987200 ilsdsMay 2901938 ivliitings inoatporated ¢ Irefegarite 285 &l AF ge
in dianmeter. Blood et al., Bioch. Biophys. Acta) 1032:89-118 (1990).

Angi ogenesi s i Efeagngespited B§TeMpr ocess in neonatal growth, but is al so

i mportant in WelMidicBERelgng and in the pathogenesis of a large variety of
clinical di sea—e_‘l“ﬁ@m%s S ing tissue inflanmmation, arthritis ) tunor growh,
di abeti c reti nopafteypreseme irlvantiaierpiates generatly by the Giekisofuinadicinet, iand rethtes he

B T e e

Sci ence) 23S: 44y Zﬁ&?@?t}rrosﬂ@%iﬁ&@@ﬁﬁ!v%ﬂhﬁtsgﬁrﬁé,aﬁdd/n@&éierﬁcidsrbnég&lhé or
mat ure tissues, although it does occur in wound healing and in the corpus

| uteum growt h théml e. See, for exanple) Mdses et al Science, 248:140%$-1410
(1990). 30 It ﬂag been! proposed that inhibition of angi ogenesis would be a
useful therap TOHBSt rict i ng tunmor grow h. Inhibition of angi ogenesis has
been proposed by Adgiogenbdidistd process of esqrSeasilarizafioh AB&NInGoles GeUdrofth £Ch
as bFGF ibasi c fibroblast growh factor), (2) neutralization of angi ogenic
nol ecul ed sud§Wadevslppingeblaed ¥essels into 2 tissyg, @nd ipglsp roformed, tgasatgo-

PCT/ US99/ 1178Q,.z ant ] InES: i b ' i1n
receptor a~-~i &%%%ﬁ%ﬁn'i 2?11% ?ﬂegszlsc'éeaearﬁgts%ﬁ?g 56}4:91;@%%%%&{ gag‘%}d'
angi ogeni ¢ st ismooth mukdls c¢list t Elie plocest égpeliered te priceed! imanye ohe ofi thras evays:

Fol kman et al._, Cagcer Bi ol O~é%\ 3: 89- 96 §, 1992&, have descri beo% sever al
endot hel i al cél§ VFSSEIH SRR SPTPRH B REF-€XIsiRg VEsFiSy ‘?:‘B?Y"aa‘é RIMENt; Qi HHeRetSor )
basement rrenbrcaﬂ%riwheegfﬁ%lcdr%ﬁ &l ?fa%éulé‘g’hglbﬂ%t,%ﬁ"e’iisﬁhgrsﬁiaﬂsveﬁéﬁ‘gﬁi derived

angi ogenesis inhibitors atel et factor t'hronmbospondin, arthritis drugs

such as 2P penicolargein diemetar Hdad e a0 Bidch: BioplivsaAicts, 032189+ bigs(1990).

al pha-interferon,, and the like that m ght be us to (hhibit angiogenesis.
For addi 1 onal  prARRStET i B P Pratss bR el il bn AR pSHAT

Bi och. Bi ophvs$n wiiha healingOind: i8 Ghel pdihegentdis 409 Mrge viiiswsofetlimcal disefesf ence )
248:1408- 1410 ( .1990), , I ngber et al . ., Lab . Invest. , 59:44-51 (1988))
and United Stdfdudipgtissye ‘Ng'f’é‘.“"é%‘z ,agﬂsFls'EPm ,SQQ‘BEh' 5’,‘@_@9?73‘4‘)9%,“‘2’@2, 352,

5. 758, 230 and nacffif dgtheratiB By Geotdiulhrtibiibh o i HrirAMHIANR EoHaRighesCr 1 bed
in the foregoing references i hvolve the Src protelns. For angl ogenesis to
occur, e2fdot hdhesd clinidal snamifettations assodistpdawiith anglogenesis aré eeftfredtmasl vessel
basenent nenbrane in g.simlar, manner, ugsed b [ ri,ng.invasi on
and net ast asi 8"§¢'8FHHT ?{ﬁ?ﬁ“ﬁ-t %ﬂ%aﬂggﬁl'p 31%@‘25{@ Qgsgﬁaf\"gf?&e%ﬁésnesi s
depends on t hg gdHefdlRCdbkait i QEYIEBNMARSE tibsuks, 41thodgh MSddds beedt inawehddu! ar
matri x proteins. Brooks et al. Sci ence, 264: 569-571 ( 199

e I Qﬁ :
Furt hernore, healingsanddpshe eapeniateut somahnsielec See. 5or exammnle. Mosgstassis) of
angi ogeni ¢ vaggul lihee 1314 Mdohgt ed by the interaction) which would be
i nhi bited by gégl%’ggg&#g%éﬁ}%@sdgg? the vascular integrin a~.~33. Brooks et
al. , Cd80, 79: 11t5hasbeédl plopbSdithat. inhibitionr afcangidgengsis tvohkisbd e awsefub herapyd

that the bindi.ng of. natrix netall oprqtei nase-2 ( MVR- 0 vitronecti

Focept or (a8 reRitin biaar E5p Py LMIGET L Sredodsies s bben PisRgsediier By

i nhibit the emhybiabh 6f talehat bPRaRfiopthict M6leBilesChUtASR bHEP b&icibrblast Cel | )
85:683-693 ( 1996) . Summary of the Invention The present invention is
directed to nBeOYtatfeer)of2) meuirdizetien pEangioganicsmelechles: guchsasrhy wierpfsmtisr e,
also referred to generically herein as Src. Conpositions and nethods for
nodul ati ng angi ogenesis in a tissue associated 30 with a di mwnmmﬂmﬂmm'on
are contenpl ated. A conposition conprising an angi ogenesi s-

anount of a Src protein is admnistered to tissue to be treated fi@ss+a

di sease condition that responds to nodul ati on of angi ogenesis. . The

o " . . . N .

(




2 7 NO V 2002 WD 99/ 61590 PCT/ US99I 11780 -3 active protein fragze]nmv
reconmbi nantly produced Src protein or protein fragnents or fusioftp ?ﬂ@z
thereof, or gene/nucleic acid expression vectors for expreSS| ng a Src
protein. WNQ¥/EGRYW Src protein is inactivated or inhibited, 941788 i on
Is an 5 inhibition of angi ogenesis. ere the Src protein i s actrve or
activated, the nodulation is a potentfation of angiogenesis. The tissue to
be treated can be any tissue in which nodul ation of angiogenesis is
desirabl e. For a(agr ogenesis_inhibition, it is useful to treat diseased

tissue where BRIQF anfibedies:d3) usecef mbibiars BhVIEonseE fecemer et M)y ti ssues
i nclude infl amﬁﬂn%&\ f:f fheli3PLAIFr E% aHFfo%@ﬁr@%ﬁﬁmht I BRY SR e&‘@gﬁt@ I ng
ten

rest enosi s, trssues is use ul r eat
patients wit hhassetmmcbattennbn ami F\dsikniantduet e GasicaoBio ggur 38996 OI992)) Hake

i mbs from di abetjc, or ons. Patients with.chronic wounds t hat
do not heal &Fﬂc?%w&a e ‘Eﬂﬂg‘g g fffspo?ﬁﬁ fbﬁ‘@fﬁ ﬁ’&cr]'é%{g%c?lrlﬁg';ﬁ%s(?ul ar cell
proliferati Onmﬁﬂb‘?tof‘el%é’xﬁ%ﬂ BémBahs Qrﬂ-n@?é} @ﬁxﬂi{o?@ta%gxoé‘t%n&\@ﬂerordsl%n al-
Particularly preferred I's the use of Src protein containing a nodified

amino acid se@nyndenaegmerxnb@uorsepamet e&peﬂalmrparbpsmﬂm,laythmgefdu_lgs
rodi {1104 10 SLRLEReANTahiS SUPIARSH BRI RE" G0, HERGE! BBFaRLTGn, The

present inventlon conpass armaceut’ cal conpos
stimul ating aagithgéikesha chighebé asegeo mnmttedngwgehessg uEor additiosal pgopdsed ral or
non ?0 viral gene transfer vector contarnrn a n%&Ierc acid and a

phar maceut i c aRhibItars Qi ANgILENEsIS: SPe Bleod &alis el 83%89-d1%avi ng
a nucl eqg acuggr 59 MESkes @PEIOdSé]anfeOQ4§"1309—1%9@99@) figbér QU AL ghvisflavi ng

any am no acl e at codon 527 except tyrosine, serine or tnreonine.
Al so envi si orfidckd4-§1 41988y mutélmtcd:étatasd?qwmltlosam 0%, 88518, lbll Pém BihB2.3¢knesi s

in 25 a targ non= vi r.al ne
t ransf er vec%?@gﬁa'}f 2??135 ﬁéc&%pgd gl%gﬁ(?\féﬂ H’g%r‘rtrg 8."& ?’},gé?geyl}gsé%cept abl e
carrier or exqesditRatin @@f&e%&ﬁé eéferea@esdmbam NHe Srmpr@teemsc aci d segnent
encoding for a src protein having no kinase activity.
For angiogenesis to occur, endothelial cells must first degrade and cross the
15 blood vessel basement membrane in a similar manner used by tumor cells during
invasion and metastasis formation.
It has been previously reported that angiogenesis depends on the interaction
between vascular integrins and extracellular matrix proteins. Brooks et al.,

Science, 264:569-571 (1994). Furthermore, it was reported that programmed cell

20 death (apoptosis) of angiogenic vascular cells is initiated by the interaction, which
would be inhibited by certain antagonists of the vascular integrin «.8;. Brooks et
al., Cell, 79:1157-1164 (1994). More recently, it has been reported that the
binding of matrix metalloproteinase-2 (MMP-2) to vitronectin receptor () can
be inhibited using «,8; antagonists, and thereby inhibit the enzymatic function of

25 the proteinase. Brooks et al., Cell, 85:683-693 (1996).

Summary of the Invention

The present invention is directed to modulation of angiogenesis in tissues by
tyrosine kinase Src, also referred to generically herein as Src.

Compositions and methods for modulating angiogenesis in a tissue associated

30 with a disease condition are contemplated. A composition comprising an
angiogenesis-modulating amount of a Src protein is administered to tissue to be
treated for a disease condition that responds to modulation of angiogenesis. . The

composition providing the Src protein can contain purified protein, biologically



Brief Description of the Drawines 30 In the drawings formng a pﬁr%m%
this disclosure: FIG 1 is a cDNA sequence of chicken c-Src whic 02
conpl ete codi ng sequence with the introns deleted as first described by
Takeya et ahygofipisbg 32: 881 890 ( 1983). The sequence is accessdhfookispugh
GenBank Accession Number 2 7 ~ov zoaz WD 99161590 PCT/ US99/11780 -4
J00844. The sequence contains 1759 nucl¥eotides with the protein coding
portion begi nning and ending at the respective nucleotide positions 112 and
1713. FIG 2 is the encoded am no acid residue sequence of chicken c-Src of
t he codi ng seq n
c-Src which asyglwré S gﬁ@? F@gE&GrCCE)anghaﬁlt 1%;5 ré’ﬁdgtéd gr&%@g’gﬁﬁl{gﬁ ﬂgxk% FFH
Sci. , USA, 88o1@ubsidn frodtns (hem,lor) gencimelsegeid egpressomyeaosi for exprassinggh
GenBank Access$on Nunber X59932 X71157. The sequence contains 2187

nucl eoti des 'w 'brr otein coding portion beginning and ending at the
respective nucl eotwiige BRSSici RB&inl RdindétilaledBft infditkd Ghe4ndcﬁuatzm igagoded

am no acid residue sequence of human c-Src of the coding sequence shown in
FIG 3. FPG s5inhibitien phargiogenesiactWherei tha S6¢ peaiein Jeadive @rasugtedRBE or VEGE

as described i Q the figure indicates the
results of an &Oﬁém%?ﬁ(? Rgtegﬁ%ti ﬁopﬁééﬁﬁgﬁgfol d activation of endogenous
c-Src by either bF&Etiimeanhe\Raked a'dmebdmt)t Q85uP O vihiuh wbdiiatord bOargiogdeResishe
ki nase assay bl ot probed with an antj-Src antjbody as a | gading control for

equi val ent Sr clsaﬂfd"@'{;]@ dontaagiogengsts inbibitiqn, dt jsasell i, reats disgasedstissue where
retrovirus-ned chi ck
chori oal | ant oi a(j:é}%rt\:(?cﬂ %%V?@W%lﬂﬂéﬁ%}cﬁgﬂf ﬁx@gﬁ{}?h&%@pﬁ?ﬂﬁe ol'd

chi ck CAN® wer gssezpsiiddumorReicGadases Atigsaed under@ﬂngmtsadnesis carﬁthb lrke nsmes rol

RCAS- GFP (Green FLuorescent Protein; a fluorescent. i cat r.ot ei rR
retroviruses or bfiPBpleguationy its usefyl fo.fregt Hﬁ‘e%fﬁdf’g’g’é I8 P4HE £ i ed
as shown in Fi ﬁer&é pilot BirE@RAGS BN iR firdBs ﬁb&t&%&rcqqrﬁﬁasc&mcnk np'a‘hé%ts 6B
corresponding to each treatnent taken with a stereom croscope. FIG

i |lustrates thwithehrani¢ wahndsipaedsinonhes apd Sreseford mt&@tbcmﬁtlfngmﬂammmease 25
MAP ki nase phosph | at | hows ti Ssye extr of .10 day-old
chi ok Care | et VR Rae Bophiio] ad AR Rag ERAGo S LB Hiat 8 V™) 1 ect e

Wi th cSrqSA retroRartidslafippref8rrb@ s the UNE oﬁwgﬁocélﬁrconmﬁmgatnmmd Shhowas
i t nmunopreci pitated from equi val ent anounts of to aI protein ext ract and

subjected to a‘%?’ql BEQRERGenas; gRfcmRed- Berpine xSwveral particauatly upshyl gnodiftodSeST £ usi on
protein as a : erred to

nitrocel | ul ose. %iﬁ%{)da&slgofﬁéeﬁgsggﬁ%ﬁgqg&ﬁgggE’g{eﬁ/sat es were al so
measured for endo’@bmpusexﬁqumluosmﬂmrgdcampmed)y phanmacelzicat tmmgosmdmfoan

anti - phospho- ERK nt i b%}(’:ng 7B shows 10 ?%Y old CAMS that were infected
with either not %ﬂ?‘%b’h?é‘i‘rﬁ%ﬂa@% USSus CAMEHS B IS 861590
PCTNS99/ 23780 vanllgfehcetrahs@r veysn) cdatd¥hingey Rucllic a€idtand)a pHarmRcecaseayed in OCT
and sectioned at 4 ~cm Sections were I mmunostai ned with an

ant i - phosphor yAcSeRIADIERRITIEA OF ISEEAPIqNNeSAIdERYRG eI ACH] RAViNEs3 nuclaistasid segmedlet ect ed

with a goat a

mges vere cancoiiy tofe Shofipith SR B REEATHRE 3R} AR aci T IR AR Bhgon
illustrates trﬁ27sedcemttymmeeqemmeaemredmmc Src actl vity during VEGF) but not
bFGF- i nduced angi?%genes.is. . ne E yer ‘%Hg ﬁ'g t 0 RCAS-

2S 1 or control & CRHBIONE I’So%ip e‘b‘t‘ca ﬁ??‘g‘?ml’%’r 05 dRHBH a&gx&ggx}?@ﬁ m

i ncubat egsf or aa&r?éi%drﬁtﬁﬂi’dn tsbub @Bnprising laArd? 'of 7RNGAraP fe PR AR vebroP FGE or
10 VEGF. The |l ev angi ogenesi s was quantified FIG "8A as descr| bed
above, and remoa@@n@aalmlcmnw@rwé raiaaprescutically ageepahle iearrieior igxeipient;

anti -Srcant i oany A B bk EalRe cEldSostin® dRiRind Bt R ARRE il T ¢

as conpared t monkiaksetacdeityrtents. 1S FI G 9 illustrates the results of

retroviral del] ry of RCAS-Src_2S1 to human
Iir\xle% Hescn tion of the Draw]in S

30 In the drawings forming a portion of this disclosure:

FIG. 1 is a cDNA sequence of chicken c-Src which is the complete coding
sequence with the introns deleted as first described by Takeya et al., Cell, 32:881-
890 (1983). The sequence is accessible through GenBank Accession Number



tunmors. FIG 9A is a mcrograph that shows human nmedul | obl astoma tu NOV 2002
fragment infected with RCAS-GFP (RCAS- G een Fl uorescent Protein) exglr7e55| ng
GFP exclusively in the tunmor bl ood vessel s (arrowhead) as det ect ed ¥

opti cal sec\vf)&@ R%with a Bio Rad |aser confocal scanning ni &GJée3d1780
(bar=500 ~.m. 20 FI'G 9B depicts data fromtunors treated wth topical
application of retrovirus, which were %Flowed to grow for 3 or 6 days after
whi ch they were resected and wet wei ghts determ ned. Data are expressed as

th h ht f tarti wei ght) +/ -
Sev of 2 oot - 10a8Rs. hecsetialasariais Tro Rugeuils vl he Bidtein GRigpgiion
medul | obl ast ongeg; BHIRE Snd uﬁahga{ fhe &%Y@%Jclééﬁh@%oixh@nsem AR Mlﬁr =3S0

~, m. The | ower "panels are h magni fication views of each tunor show ng
the vascul ature oFIGa2fs thclrmwded muamcld(rmdmmummof chikeken rcr Srweiof ahie

I ndi cates blood vessel dis ti n RCAS Src251-treated tunors. FIG ZOis
a diagramill u%({q“éﬁ f%\exgze égﬁpl Qn map of the RCASBP (RCAS) vector

construct 5 30 Detgig. eslnsmspl\nmeqaen@foﬂﬂiumahrwsmtwmhAs fiaafdeamﬁbsar@ Ani no

Aci d Residue: An amno acid for med_upon chem cal st i_an drolyr sis) of
a pol ypepti de Braepningesess}.d &r ad: §(,1 1149413, 66991) > TheN o v
2002 VID 99/ 615&%5950%&%43}&2%3@, @ﬁﬁﬁidkbﬁé’ce”%r?blﬁnﬂ{e? ABREENA Y7 Frehe

L" isoneric form wever, residbes In | someric form can

substituted foseqaence lconnainsdlaﬁixmcleesdedweth lzks plrmmy cavdlnmpomalhegmnfngmndi onal
property is ret L ned t he pol R t.ide. . NHi fer the free am no group
present at theS"SHeEY ‘Bélr 8’ %B%q %&H‘?c}ég E",‘E%élkgefers to 5 the free
carboxy ggoup presfents tthé Bcqied eiNo had Mésiiie sefuencd of YiRAhIdSrci dF theepi ng
w th standard pol ypeptide nonencl ature (described in J. Biol. Chem,

243: 3552- 59 (19698 sequenselspewd imF1G@73CFR 1.822(b)(2)). It should be noted
that ail am no agig: rehhgifies RURACADYrnESRNEICHCE) PRER & Prckolml ae

whose | eft and right "orien ronI's 1n the conventi I rection of 10

ani no-t er m nusdeseritedrin Exyimipts 41 ke toﬁpottimarofnheﬁgmeoﬁadicam tmmmsblegohm ng or
end of an am no acid. residue sequence I ndi cat pep tld% g }grther
sequence of orlﬂ—é!tr—#ﬁ’faéﬂ%ﬁﬁ‘)h&”@cﬁhﬁ fold acyiyation GP PHYIE-STE BY &it ertlan

linear agsay Eae afflelpdifonh BURion R ;lgxg i§ theQiRas Ez{}ﬁﬁlopﬁr(}%@fw‘lﬁ\e

bonds between e pha am no gfoup an Xy group o IS conht i guous
am no acid resanohmlsSrcFampbmd}eas asboadixrgoboharmefqn equivelest St and Igleeontentr ay of no

A e R TR Gl e R T S
|to 2;: . 52 CL; gez e&g&g&@en@srs RShBRARK ABribdNantole/ RiemBlanB {TAME as TERribYE ki C
Example 4. Nine-day-old chick CAMs were exposed to RCAS-Src A (active
20 mutated c-Src) or control RCAS-GFP (Green Fluorescent Protein; a fluorescent
indicator protein) retroviruses or buffer for 72 h. The level of angiogenesis was
quantified as shown in FIG. 6A with representative photomicrographs (4x) in FIG.
6B corresponding to each treatment taken with a stereomicroscope.
FIG. 7 illustrates the retroviral expression of c-Src A in activating vascular
25 MAP kinase phosphorylation. FIG. 7A shows tissue extracts of 10 day-old chick
CAMs that had been exposed to VEGF or PMA for 30 minutes or infected with c-
Src A retrovirus for 48 hours. NT stands for no treatment. Src was

immunoprecipitated from equivalent amounts of total protein extract and subjected

to an in vitro immune complex kinase assay using a FAK-GST fusion protein as a
30 substrate, electrophoresed and transferred to nitroceliulose. Aliquots of the above
whole tissue lysates were also measured for endogenous ERK phosphorylation by
immunoblotting with an anti-phospho-ERK antibody. FIG. 7B shows 10 day old
CAMs that were infected with either mock RCAS or RCAS containing SRC A.



20 tail" honodetic cyclic peptide) or it can contain a heter odetz?rﬂw 200
structure in which the ring is closed by disulfide bridges) |act br1 dges
t hi oesters, thioam des, guanidino, and the |ike |linkages. Protein: refers
to a linear gio@xi&p nore than 50 am no acid residues connect esf8ed/A78d€
other as in a polypeptide. 25 Fusion protein: refers to a pol ypeptide
containing at |east two different pol ypepti de domai ns operatively |inked by
a typical peptide bond (" fused"), where the two domai ns correspond to
pepti des no found fused in nature. Synthetic peptide: refers to a

chem cal |y prodygededaiyi, eiAMTwee aﬁse_@[ea.e&gdy&geﬂvw ke gt Bedida¥d Rept i de
bonds that is free of naturally occurring 30 proteins and fragments
thereof. B. Genkpal. Sesiingavese immungyringsy witkan antiphosphonylatedERK apsihedwl | y

to the discovery, that angi-0genesis.,i ' t VI.OS} ikpase Sre
protein, and t h@ewaﬁﬁglgﬁ(gﬁé@?? tgﬁsqgé a%gkg&%ﬁjd\n é éggi‘ %@'%Egég‘g‘?
Ptr1'/US99/ 117 8shnjmpdtedaseeshdayy piitiboddi rRjoresdeteimages weee odpruredadn ¥ eodled-
proteins for potentiating or inhjbiting angi ogenesis) respectively. This

di scovery Ps i npbPt eamerpEREREEH ISt he rol e that angi ogenesis, the formation
of new bl ood vess | i ' :

ti ssues associ at e?@'tﬁllygf%gé@e%?ghg% %ﬁiqg%er?éexgtﬁ?fgrg%% ogeﬁglsr}g\swg (t)}r?: 'ﬁugsue
growth) it is cesibEGH-mdhced aigidgenesingNogedaysild chicd CAMsewgre expoked tot he

di seased tissu r h. ere inj LSssue requir ngi o esis for

[ st grow n- SREANE a5k o ot REES GF By det. e P tor 9 RS e fhen
angi ogenesi s angcidagidedy aR2a0Rio8all 75Kdtes HEdk iptdseAdidonitiehes of BFdfesre t he
growt h of new bl ood vessels is the cause of) or contributes to, the

pat hol ogy 18ssocYBEEd The level of angiegsaesisi waguantified 5{G; 8A s deseribesyebavei and
reduces the del 1 oS f . i - Qhd DLt | pgenesi s,
one can 1 nter veeer e niifie HoRhErrapnliod) 98 Hhen Wi EALIMALAGH 8070
cases cure the showaasFIGESBIpFHS. &€ shovesa bloa peabed avithl anvanti-Sic satibadyated

neovascul ari zation that will 15 Pgnre%tji t. fro%n i n(gi bltst or%/ nodul ati on. of

angi ogenesi s i fOMHEB P EXRFEISHATHOLI IR (1 SRAYPUBLEFIS FLtqmrAied (] mock
inflammatory dijp@assss restenosis, and the |like. Wiere the growmh of new

bl ood vessels is required to support growth of a deleterious tissue)

i nhi bi ti odSof angiJgerfeBiustrates therreshlis of refeoviriab deliveny of REAS e 261 4¢ hemand
thereby contriQuie t eduyction.i j e y '
requirenments. 7l M@Sacr%f}e% {ﬁcq ﬂ]é‘!erg%r%%m%}*mﬁu%n‘g@ %gﬁ'@ﬁ%@%@@ﬁﬁ Jz)irri zation
is a continual fraent gifedted withoROAS-GFR(RCAS-Gresm FhgsresvehePwteinp etprassing
mllimeters in thickness) and for the establ iéhmsnté‘%]; solid tunor .

met ast ases. W @’FH@“@}Y@W‘B U ‘“Mbﬂﬂ@o‘_t?sif’é%_ Blowhe P 3 drieded by OHE%Hli ng of
tissue) potent 's@éﬁd?ﬁhgo{vitﬁ%%fégﬁzﬂﬁﬁbé,c%ﬁﬁa!cﬁts‘éamﬁnﬁ‘%ﬂ&ﬂoﬁébpe%émbﬁ phi)cl ude

treatnent of 25 patients wth ischemc linbs in which there is poor
circul ati d@d i n ke 9B ddpicts datm foirmlowsners tgated twitly topinadi applination A getrovirus,

el and t her cRgEh Satt BbRr S0k BRs R dals PREE Wfor" AN PRl 8"

proliferation and wieghtfdsetmined aDh@rire dXpResi®d Aot mMéar Eianpé & Githor Weight | on
are effective in part because the therapy 30 is hiﬂghly sel ective for
angi ogenesi s arffoRothe S0HBE tBmer Haitiang Weigtil ads 8EM A 2splisatese §16a9G depjicts
angi ogenesi s i ngl . s | | i i on
of U2 T Saue i nof o eonte ohEloriths JhRRS AR RO A duBRATSEHb A A8 1)
all of wh2gEh ankp agbryesi(sargris0qanke STherlewerf panelsaute hyghSmagmificatdomyiews of

each tumor showing the vasculature of each tumor in detail (bar=350 um). The

——

arrowhead indicates blood vessel disruption in RCAS-Src251-treated tumors.
FIG. 10 is a diagram illustrating a restriction map of the RCASBP (RCAS)
vector construct.
30 Detailed Description of the Invention
A. Definitions
Amino Acid Residue: An amino acid formed upon chemical digestion

(hydrolysis) of a polypeptide at its peptide linkages. The amino acid residues



2 7 NOV 2002 WD 99161590 PCT/US99/11780 _g_ Wth the exceptl on qua
wound heal ing, corpus luteumformation and embryogenesis, Z eved
that the majority of angi ogenesis processes are associ at ed vvlth a
processes. V&B@?fﬁép%gly) the present therapeutic methods are s"e?Téﬁ%%S"Wﬁ%or
t he di sease and do not have deleteri ous _ side effects. 5 C Src Proteins A
tyrosi ne kinase Src protein for use in the present |nvent| on can vary
dependi ng upon the intended use. The ternms "Src protein” or "Src" are used

to refer to t r fornms r. ne, ki.nase. Sgc _prateins described
hor ey el ¢ hordest bedhegein 3re Predirabl R he L X i RBRGc tod | HoVersr. i B°
refers to any @ "B"Visdth@ie/fodin ¢ BBsudbtithied fof Q@i INaMitioCatid péskiel aé fong as

angi ogene5| s. Assays to neasure potentiation of angi ogenesis are descrl bed
herei n) and arthe desireddfupesionghpropasyl inectaingd by ibe pplypemidsi niNHs referssiodbe ed

ohoreater . andribnind uflPRARGHEES; 4ol elrfilh of2 rbAePRRE] SDARFENY

src is adfed tie thee cifboap gaoupspebainat eccaps@fyetenaihua 9$ aypdigeptitd it kdaping
potentiation is the CAM assay _ using RCAS viral vector_as described in the
Exanpl es in ww@hst@n@rmgly@g@n%nqmm@ (desceibed iw d- BiploEhemi g 3po3409
points. A pref ts tyrosine kinase activity as
wel | . Exenpl ar@ééﬁﬁn\g%hg‘\r{gdg; g?ﬁ’?}swgg@?{? 'i bed in the Exanples, and

i ncl ude Src-A. 20t stould haubledethﬂradl zpnmbelcul resefuerssquancesnareabpresentsd kdrginof

fornms of Src Wmch ene5|s s to asure

b bi 01 on of BagrBganadese letCanuaft datibnos in (i Eonea el GRectie of
construegpas lapfthd-teHhindd tercaﬁb%x?~texﬁuxﬁ@§"'sFdﬁﬁ&%drea%wﬁaﬂ the be§1 g?r enli
angi ogenesis is at |east ower, preferably 25 % | ower)

pref erably 50 o¥@h@mino atid residemsaguoiice] indichtenacpeptide bexcbtgen @MShC‘BrscquesceZS
added to the a saﬁ stem .The 8ref§rred assay for neasuring inhibition is
the CAM assa_y 8 “Sa{ﬂ”?%'fm 8EY01Sas described in the Exanpl es in which
the angi ogeni c i Ipdpehiides afefersab adidddr &M OF AchiRG 8618 tef@icdlcdnnddidd Bf difer ed

i nactive Src protern exhibits reduced tyrosine kinase activity as well.
Exenpl ary i nagnother sy pepsidethwinds between ekecalpbeaminp grouppodmerheoxy sioup ohcl ude
Src-251..30 A f the present invention can be produced
in any o 5?.a va?ﬁtfe%u%g%"%ﬁ&%g r‘;’{Lﬂdrld('iep‘udi ng isolation fromnatural sources
including ti ssuegemjmluast used rhyemeeierﬁadormnhedﬂ%\r X' s siofenthan @bout 50
purification) and the like. Src NOV 2002 WD 991 6159Q PCT/ US99/ 11780
-9 protein caﬁmHF%'t‘F“l’JéeS&‘lS’?llcaﬁ’éFC‘qdrP@l‘Pdhe Biher 38 1B ARNRSAUR- a gene t her apy
systemto the ti %&ﬁc Béptidat efe?e?& R gbﬂﬁcﬂ hﬁ%ﬂge.xsﬁl?gssﬁ‘ﬁb?urgrtﬂa{ﬁh&udé@ the
tissue. A gene ehcoding a protein _Ere pared by a variety of

met hods known s¢veraltaenide and;Srm mraetypwabmnt@n i Sheeyclicpepudeeansbe aéticadsto

I hi |
cnown 2 ncl (e o0l eyt PoriEr B oo SRr R RlercleRk Bink hughl 3.0% e
l'i ke speci es) waich theeingeiselozad byeﬁsiiltﬁde h@dgdsonmhmmnagescméesz&m,m ng met hods

fromany tissue expressing. the prot referred Src for use in the
invention is g"ﬁ"éﬂ des. aﬂ”aB%H%"eiaﬁ ﬂ;‘hgk Hgﬁﬁé manmal i an or avi an honol ogs

desi gnat ed c- Srcpréilant | ettrakd ¥ 1es ﬁ'ﬁ'fyeéif o ré RS (Cantin® - ackPrebiduleconbi nant
DNA Ml ecul es and EXpressi on Systemns pression of a Src Protein The

i nventi on deseennsewdone ¢p she mhet apin ﬁéds’émes of particular use in the

pr esent ventio S a Src
D otern herul | RuighBRiels S 0 o Ofndpins EONERGE A IRISE MG B ot o
(rDNA) | S nol pelypgridenidmadss epesatdenslinkedt igda ftppicabpeprds bomd Offussde), wirei n.

the two domains correspond to peptides no found fused in nature.

Synthetic peptide: refers to a chemically produced chain of amino acid
residues linked together by peptide bonds that is free of naturally occurring
30 proteins and fragments thereof.
B. General Considerations
The present invention relates generally to the discovery that angiogenesis is

mediated by the tyrosine kinase Src protein, and that angiogenesis can be



DNA nol ecul es (segnents) of this invention therefore can conprise sequences
whi ch encode whol e structural genes, fragments of structural g@ng<N0W2i02
transcription units as described further herein. A preferred DNA segnent is
a nucl eoti deypesgisgpce whi ch encodes a Src 20 protein as defi negdrhasoeniyge or
bi ol ogically active fragnent thereof, The am no acid residue sequence and
nucl eoti de sequence of a preferred c-Sffc is described in the Exanples. A
preferred DNA segnment codes for an am no acid residue sequence
substantially the same as) and preferably consisting essentially of, an

am no aci d 25 pRaidka HEHRS: StheP AELVODS ifabvefc &@fen&smrp@teﬁaa&&g@r Src
protein described herein. Representative and preferred DNA Segnments are
further descri b@dnmmg angiogenasipl igspectv@lyani no aC| d resi due sequence of a

Geoxyr i bonuo el o s dtcaRey 1 Bfbinterk S6PER of s, HIF UAZAREBERRET D,  Codes

for the protei fbmﬁh@mf dew thiawmelt wosedls, gsiays mra meetyegmeiseqmcd%eedehdﬂed in
terns of the amino acid residue sequence, i. protein ar polypeptide)

for which3it ctwbes associatyd N 32GGM@@W@E%@‘F@TIWQFSELﬁHGlSS‘H)gm’\V[h

i nportant and f [ ancy.

That is, for l\ﬁ% hesﬁpwgoaﬁﬁhg aég gﬁéégeagﬁp gk‘lﬁgﬁgﬁﬂg“ e hfs@as%cgﬁe&?han one
codi ng nucl eot groevtit.r iWheat 1ﬂjomdaﬁs)su£8&quﬁedanglogemmsdesngluatgeo\athpardthdauhp,r
amno acid ' residue. Therefore, a nunber of di fferg(ﬂt LLg| eot i de ,sequences
may code for alt3s ﬂ%ﬁ‘rPP'GLPPé%Ote&H?WcPrdHPH‘OF%Q%%‘IE%E]ﬁ RIS 1BHE | de
sequences are Eé%pﬁ%%& ggm{,‘tﬂnctl onal 'y equival ent since they can result in

t he production o ane am no aci d residue sequence in all organi smns.
Cccasi ondll y) a nBhhiasd e epiowdr éfamaw blood yeaselnis the causeiofi dif oentribytebhw, the

incorporated into.a given n ot i.de s uence, such met atj ons
do not aff ect THEPISBAFCEH O SRERRATHRS Somprba i ahatieparet telert it any
pol ynucl eot i dededéterivifs! effeersasti tlle Hisey¥enBy iiBiting fangiogbitesi, PAE Lin h@éﬂ@deeiﬂtl de

of pol ydeoxyri bonucl eotide, i.e., RNA or DNA, or analogs thereof. In
preferred embdde giseass, ameloraleethe S&W&P%I*’é‘édﬂéom Gapestqyee therdisegse.a segment

of dupl ex DA |- pforfle DVARBOTRAL el OB SREV AL BB R vl | s

bi ol ogi cal net ho single anded 1erre
segnent s 1are rirendﬁcﬁdmbmhﬂmnqnbmdukahomnﬁangmgaicsndumgudmﬂwunmtom;yﬂhﬁes| S

met hods and re nbl nant a ro hes ferably by clonin b oI rrerase
chain reactio g’ﬁ%ﬁ?’gé‘f’ﬁ‘ag‘s@fE%dé“B%qsﬁ énd tgcf ﬁg X¥ €in
can easily be g&MMH"Sﬁh&@‘EIM Vel Baeqhiesd i ajpg&n gfr@me&améleaerfbb@nssue
phosphotriester nethod of Matteucci et al)

103: 3185- 3191, inlriditiveaf, angioggngsisgwHL Tasiae éhf kigpd n@ml:s tmﬂtermge anchthgeryt i on)
| ar ger DNA seqig

Bitite to reduction in tissue mass based on blood supply requirements.

20 Examples include growth of tumors where neovascularization is a continual
requirement in order that the tumor grow beyond a few millimeters in thickness,
and for the establishment of solid tumor metastases.

Where the growth of new blood vessels contributes to healing of tissue,
potentiation of angiogenesis assists in healing. Examples include treatment of

25 patients with ischemic limbs in which there is poor circulation in the limbs from
diabetes or other conditions. Also contemplated for treatment are patients with
chronic wounds that do not heal and therefore could benefit from the increase in
vascular cell proliferation and neovascularization.

The methods of the present invention are effective in part because the therapy

30 is highly selective for angiogenesis and not other biological processes.

As described earlier, angiogenesis includes a variety of processes involving
neovascularization of a tissue including "sprouting”, vasculogenesis, or vessel

enlargement, all of which angiogenesis processes are effected by Src protein.



can readily be prepared by well known nethods, such as synthesis9df NO Vo 20820
of oligonucl eotides that define the DNA segnent) followed by hybridization
and ligati of j gonucl eotides to build the conplete segne tive
met hods ingﬁlec?gmgéd& ation of a preferred DNA segnment by PCR W‘{%@%&&W of
25 oligonucleotide prinmers used on a CpNA |ibrary believed to contain

menbers which encode a Src protein. O course, through chem cal synthesis,
any desired nodifications can be made sinply by substituting the

appropriate b for those codi ng the native amn acig(resi.due
Sequence. Thi s itk HEEFEPRG A HATGHRT vigihd Henlings OB MGUR IR $1%50 ¢ ne
production of &hBryégénediss itk bbReveatihacheé nfajily oPlafigipp&icsis Hroddess arded
herein. Furthernore, DNA segnents consisting essentially of structural
genes encodi ngassosnted yyit disease arpogeses.u reondinaly vthepmsentehgrapeptisymethods

subst  t ut i ons. S SREATEIFIhOIRER? 5B chiheh WIS HHEBIAMIEEHGE | G oni ne-a
Src CGene & SrcCgethe Rrereiie cl oned froma suitable source of genom c DNA or
messenger RNA ( MRNA a . variety of biochem cal nethods., Cl oning of these

b
genes can be conddd %{%dewaﬁﬁgpf%e%ef g the PFEFHJAYTHE AP B8R in the 5
Exanpl es and 3&?@&&&@ bBn tCinfnled BQUT T8RS 1ddfnsM8e¢ BioteiRT bES SEOT archiedd R0 2
Src gene suitable for use in the nmethods of this Invention can include
genomi ¢ DNA orrefasde giysaricasformRpi\yrosing kinageobre proieing desomihed ihgream.\eithfr om a
tissue believed t Xpress. { proteins. A preferred tissue is human |ung
tissue, aIthodgﬁcgﬁesogfﬁéﬁvesﬁoﬁﬁﬁbl e tissue may be 10 used. A preferred
cl oni ng @t hod i nApl“uetivet $re proeir rtdro o aty af & Wivdery o fartns ofsiropratiandar d
nmet hods, and isol ating the Src-encodi ng nucl eoti de sequence by PCR .
anpl i fi cati on WFRFOWAIREANSOBERSHIIc| ABRYUE® PEISHES ROGRHIAHAN O aPSOBHNGES @kt i de
sequences desCy.l LN i i redac Cl : be
15 dont 111 od Sehaed ek qand Sre ol B bl Codtruk G HERAE AR IoRARIOERE
nucl ei ¢ aci d tagtive ifi thatieveh ofrengiogknesis iinay laasoiDF ghicatat,i prefepabiy @5 hagreatenn t he
nucl ei ¢ acid sequences descriped herein. O her thods of isolatjn nd
Cl'on ng sul ¢ alPd TENE TAEEMI 40 RuEFaFE taniaorob Y Enats 28 8 R stided 3o B
skilled 15 thesahtsysdm. EXRE BreFerpdt Y8 Brsmefuling B6endidans uE\E\AMhﬁﬁw e

(rDNA) containing a DNA segnent encoding a Src protein can be produced as
descri bed her &isig RQASayital yectar 3s desceRest isthe fixemplosian sdychhidie gngiggeniel by

operati vel i.n, fr o X Df 1.hl: i nki ye 0 i ng DNA
opgont - Thus) e BT 65 S bt fOfhe® KBl lve K BREGH! N
conprising at ekbibib tyrobindkiragé sctndiyds wéll.a Ertnplast adive Secpeneias areot 25

normal Iy found together in nature. The chqice of vector to which the DNA
segnent is op&esribgd|ip the Framplae Addaciyds ety as is well known in the
art) on jde functq,pn OfR b @t "0R%drE &lAneofa Vald tO@if&ng\Sx&rgl.% ir§@)y and
t he host cell to ﬂe) ft’i‘llragltﬁlwsef or r‘%d‘% A vecrt or s’ﬁ?t%b?e t?or use In pfde{ctl)nci ng
t he present i rwldcit inhubit sngivgenesist Asagyalib enaafurdiinkdbition @f ahgiogensbisaad i on,

described herein, and are not to be construed as limiting. A protein is considered

inactive if the level of angiogenesis is at least 10% lower, preferably 25% lower,
and more preferably 50% lower than a control level where no exogenous Src is

25 added to the assay system. The preferred assay for measuring inhibition is the
CAM assay using RCAS viral vector as described in the Examples in which the
angiogenic index is calculated by counting branch points. A preferred inactive Src
protein exhibits reduced tyrosine kinase activity as well. Exemplary inactive Src
proteins are described in the Examples, and include Src-251.

30 A Src protein useful in the present invention can be produced in any of a
variety of methods including isolation from natural sources including tissue,

production by recombinant DNA expression and purification, and the like. Src



30 and preferably al so expression, of a structural gene included Ln Mr?
vector DNA segnents to which it is operatively |inked. Both prol@a?ys @Zd
eukaryotic expression vectors are famliar to one of ordinary skill in the

art of vect uction, and are described by Ausebel) et ¢ 002
WO 99/ 61590 8%&?38/ 11780 - 12 al. ) in Current Protocols in PN%V%?:%;Z&

Bi ol o~y) WIley and Sons, New York (1993 .and by Sanbrook et al., Molecular

Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory) ( 1989). These
references al so describe many of the general reconbi nant DNA net hods

referred to herﬁofﬁn Bad Qé&?g g?%éﬂf BNk By IhtkddRlicn ﬁ?ﬁhg%:h_eitﬁ‘&hbsdg)l%téi‘n to

procaryotic replicon, I. sequence  having the ability to direct
aut ononous r epl the dissuerofanerestivhichnther expréssehde peetombindattisBA nol ecul e

trach 1y, i tic host cell .bacterj al t
ol 1)t ansfor med AHERE SRR SiF Broli kah 6 piepffiby R Biel9 ot SheBoay v,
addi tion) thosepnanbagi aRNiHe ihtiditionNs hod® 1 @neerdyBtlimfitiHg inaRlsi @pirdal Ber

include a gene whose expression confers drug resistance to a bacterial host
transfor ned t hesxawipich therpgsurad hiskery tofiSrais well knows iasinghisds ajeardety of domedngs

h f i icilli X Cl i h . h
el ude a. pr ocaFBaranPagT dgiste ire it R Sitkfes He e OaE, SRR b

capabl e of di r eglénedusingecBNAr @6%ng Mmethdde ront af tissie @Rprebfing thnplowdinom of a
structural gene in a bacterial host cell) such as E. coli, transforned
therewi th. A prRSASEed Sre forruse ip the yiveptiangis @rcsiiular prasein, sephhesgthsym

sequence that Rer il fIghd GesiinafROR 90! YOHRAARSABRFdrt@NRARIRA ORed 0 ocCur

Pronot er sequences conpa are typic y provided
in plasm dOvectDr sRecombaiani BN A Molenilesrand riprassion iSystenist fos Bxpressios @f tai Sm  of
a DNA 20 segnent t he present invention. Typical of such vector plasmds
are pUCB, pUC9) p and pBR329 avail able from Bi orad Laboratories,

(Ri chmond, CA)) pRTingiioh k& ites 9etdl \Huble Sk seqaitePo dadickdl w30¢h L and
pKK223 avail abl e from Pharmaci a, Piscataway) N.J. Expression vectors

conpati bl e wi t Ipresghtinyention. cEhdss sequeafasringiipde sequenses Bhiginprcodp lacSriprotein

Uhe. prosent 1 nvRhef Sholubeala i vifs B selnbe JaRoaplar PAARISHALL,

the art am§l ar enéléailésodidevebiopsicomuated feroeprdssioalof Sp¢ipe@sin, Typi cal I'y) such
vectors are provided containing convenjent restriction sites far insertion

of the desired DNANAJRAREulesT{sRemens)I BisRVEREER theeiore CRSCOMBTIYF FRERACEH 30
(Pharmacia)) p p i Wal LBSH ) pTDTI
(ATCO) #31255) I PRAE el Rlch ol S3E:, ShaRleRi TR scrs: 1M Bocer i bed

i n the Exanpl esianseriptiohemnits ke desgkibed Gtrther bsmeimessi on vect ors. 2 ~NOv
2002 WO 991 61590 PCT/ US99] 1.1780 -13 A particul arl referred st em for
gene expr ession i rf* PIf er&?nbé% s%ﬁmet"ﬁilssgf’“‘i}%oﬁftafgﬁq%ﬂg VR gm@é%sea Sécl i very
conponent 20 t hatproin dshiefiabd héreih, top biGlbgivaly ddiiee GRBMehOtHebedff | ssue of
interest. Suitable vectors are "infectious" vectors such as recqnbi nant DNA

vi ruses, adenovi r Jdeamip@acid\esidue sequense andmpelpotidecseguencsedrapreteried GRIsr ess
the desired prqgf géga iBa; h@x?%x ?égres whi ch all ow i nfection of presel ected
target tissues. ar¥| cuPar y preferred is the replication conpetent avian
sarcoma Vi rus ( RCASprefersar Dbiddsdgereai nodebHomar aminoceld residiecseguancat utilize

reconbi nant viruses or viral elenents to direct.expressi.on nmay be .

engi neer ed. Forsm{l%fhevﬁ?g}? %siaﬂgp?égﬁ@%c?ﬂg“% QLR ¥i°(§na€ég’t“l9r§‘fldthe
codi ng seggiencesiduetseREntd 8P hbARNIEr&S cotrgsHoRSing Qo ANSRAGDBRY BésRribed
transcription/ translation control conplex) e.g., the |ate pronoter and
tripartite | eadeveineRgpiesantativgiandqrefered ONye seemans anecfirber desseibedin that o

t he adenovi rus ggen by in vitro or in vivo reconbination. Insertion in a
non-essential région of the viral genone (e.g., region E1 or E3) wll
result in a 15 r eQashmimnicid irésiduet feqtience oY  pbdteinaorcpoatgyephide iofirectlyr retasedng
the polypeptide, in infected hosts (e.

) ( g., see Lo et al.) Proc. Natl.
Acad. Sci.. USKi2 B¢ 28etis cogsdo eheg@wryr.lb%%rcr@&quagwy SEANEDGS OF thi HrUFTals

7.5K pro er . e c . . d.
S PO ) 7 B gt %b??gf‘%e‘i‘gé’ﬁ‘i‘?ﬁwé?ﬁ%f tSicherfta %%’“efr \qb?'gls?é,\lﬁéldgt%@?—@sm

(1984); Pani caldefimd ialtemsRofothe ahnd acidoesidueSequencd)34i¢., protein or polypeptide,

for which it codes.




20 79:4927-4931 (1982)). O particular interest are vectors baggd m ne
papi |l oma virus which have the ability to replicate as extrachfonbosoma

elements (Qayymdiset al . ., Mol . Cell. Biol . , 1: 486 ( 198gcriusos/Shgyt!y
after entry of this DNA into target cells) the plasmd replicates to about
100 to 200 copies per cell. Transcripto on of the inserted cDNA does not

require integration of the plasmd 25 into the host's chronosone, thereby
yielding a high I evel of expression. These vectors can be used for stable

expression by in(?]nuﬁll'lﬂ?ﬁtaﬁ‘t 821 96 Rabn TRk of| tle 8ot GRE il JRhagRyL he NeO

gene. Alternative the retroviral genonme can be nodified use as a
vect or capabl &heff isj ﬁlrrmohu@f tige ammochcnctsatsedlgo mukeqxpneass inare diantdne coding

pol ypepti de- encaqdi n n. ot| e host cel Cone. et ., Proc.
50 Natl. AcadMIQgod oRer L8151 of Besiite ARAMES grBssi on oy
al so be achi: eY&ihdéS'ﬂQ:réfBQU%'rMnﬁaePro@'mﬁfﬁéﬁt, nulcédtidei seguerieby mlay)fcoaé fﬂrtaed to,
the netallothionine Il A prom)ter and heat shock pronoters. N 1Y 20e2

WD 99/ 61500 - padicmiar auS®oacid resiigie seauenae.| ypuch @nglepmlmmcmeeare @ﬁnmdered

cytonmegal ovi r t r

pronot or - dri vg‘ﬁw mydip “ﬁ&é‘%‘* P‘F ngsz“t ‘ﬁgg?"ﬁm‘&‘ﬁ é)(élﬁi\/%aén%aé%’ﬂ ng
human ovari an aﬂdﬁéﬁdud’@ﬁud@ﬁem sl wdgaeﬂkmscet)bcésuddauygaeﬁémy:lmy vafiant of a
adenovirus-nmedi ated CW pronoter-driven herpes sjnplex virus TK gene

ther apy 5 wasPHGRMOF PYUBEINE T8y bp LAGORROTAGH dhigrs gRieh visCleRtide mvcw. ven
therapy. (TongoGlvdl sichimed b?;ﬁ’sf 4giABPacHs M Cotiitld YelpdOiRnfei 49 ply. chi meri c
p w eveI

pronoters for gene fherapy Ications, whic
expressilén fol | oferhckeyc adid icany poll_uh@edtidveir mmkcucesad(fmgrmt avbahdrdebe a

descri bed. (Su ukj et al 199 Gene Ther 3-1893 10 For
long-term hi§ l’%’?‘ﬁleﬁf‘%%?‘%&ﬁ %‘fyr‘g%‘!ﬁlﬁ?“ﬂﬁnf eprrgltqél ?‘fsl)])ﬁg éﬁlaé'al)g%r essi on
is preferred. theﬂafoherlntpba&rétsexﬂaocﬁmh@ssumaxekeséx@rxﬁomém@Ii\s mOME dbrtn ¥ A al
origins of replication, host cells can be transformed with a cDNA

control | ed byseggnbpf dupiex B eis&i RN segmant epléhanghsfop geriggn moleguldiot er and
enhancer sequ ki t n sites,

ete.)) and a @gfbﬁﬁa}ag{%@@rk a%l%%g%nﬁt?ﬁegpﬁyovefsy%}%@gl ect abl e

mar ker il9 the reDNaﬂbisafgmmtsmra$>mdilce®byearmumtmm%meum ihcuding cheshizal i on and
allows cells to stabl tegrate the plasm d int onosonmes and
grow to form ¥ 8&°SW%°4;@8JF?P’E@HMB@PBTOSHE§ Bﬁ% 'é’gﬁ'a{’nﬂégmf“ﬁt%f ell lines.
For exanpl e, ;Bairxheﬂéfsé‘ghatnh?eabﬂ&r{ W@R}' DNRfsedmems @lﬁht%& bﬁ!se@fr £9rccel |'s
20 may be allowed to grow for 1-2 %s in an enriched ia) and then are

swi t ched to aprotdinean gasilyrnbaisgnthesi ehegticaldeeltiquns. wgmlmk}e be used,

el uding but o hnddilid b bPRELATS 51 TPUGK HhEMS shyrigdingskippse

(Wgler et al
phosphoR0bosyl981as using aetofraredosvingtesis etethdds. r braddisd.. ladea N ScegmenitiSA,

48: 2026 (1962 a adeni ne hor| bosyl t ransf era Lowy et a
i 2 §1o dahlsaily GicreRareq,y helD RAGvEH: MRfAEidS,y BRh 45 DYRHESIA GF ArErots oy ¢

cells res peCtél}%hMcleotﬂé thal défid fﬁ%t@ﬁﬂ' ie%,ﬁxeh?%%@@@ %y%'&fxﬁfzﬁilé}gargﬁnes can
be used as the basis of selection; for exanpl'e, the génés for dhfr, which

confers resi sligation of ligenusteotidssatocbuildytye @ometelesegmwOoAltmuve methods
include isolation of a preferred DNA segment by PCR with a pair of

25 oligonucleotide primers used on a cDNA library believed to contain members
which encode a Src protein.

Of course, through chemical synthesis, any desired modifications can be made
simply by substituting the appropriate bases for those encoding the native amino
acid residue sequence. This method is well known, and can be readily applied to

30 the production of the various different “modified” Src proteins described herein.

Furthermore, DNA segments consisting essentially of structural genes

encoding a Src protein can be subsequently modified, as by site-directed or

random mutagenesis, to introduce any desired substitutions.



Acad. Sci.. USA) 77:3567 (1980); O Hare et al., Proc. Natl. Acad. Sci..
USA) 30 78: 1527 (1981); gpt, which confers resistance to rrycop@lion 2024

(Mulligan et al, Proc. Natl . Acad. Sci . . USA ) 78:2072, ( 1981 )); neo,
whi ch conf e 993598t ance to the am nogl ycosi de G 418 (Col berree@alsawimswt
al, J. Ml. Biol. , 150:1 ( 1981 )); and hygro, which confers resistance to

hygronycin (Santerre et al, Gene) 21T -NOV 2002 WD 99/ 61590 PCT/ US99/ 1

| 780 -15 30: 147 ( 1984)). Recently, additional selectable genes have been
described) nanely trpB, which allows cells to utilize indole in place of
trypt ophan; hi 8D, Clohi ha&rlcl@me cells to uti i ze hi stinol in place of

hi stidi ne (Hartnma . USA 85:8 1988)); and
ODC (orni t hine d a?r’%&%%i:? %fg‘elie Wﬂ% rSmc‘bﬁ‘I" F%‘gf:% gﬁ?@"?’ﬁq?dlﬂé Yr ni t hi ne
decar boxyl ase fixiet ®NA amea 4) B0k QERbY) bibbndasiEilthidheds. ibhing Ve Gk ogue
L., In: Current Communications in Ml ecualar Biology, d Spri n& Har bor
Laboratory ed.gengs damgi) gondiered pedondingap the geusnral mgmpésré«rsanb«zﬂ frothehuman gene

t her apy a f e | origin. (Wlson, 1997) din. Exp.
| mmunol . on?dfoamep%“r?%"éé& E’é‘ ‘E%a‘q , 1996) Bi oessays 18(12):999- 1007;
Robbins et al.) I%%fes Bhaw!aﬁ:cdc;ds'l?ﬁﬁblon&fg 4 )5r3gerer Juitableetor heg apgdimethods
potential of gene transfer and antisense_therapy has stinul ated the

devel opnent ofofisyn¥eagon car includegengmiq PMA joF ghgssenger BNA &‘F‘Rﬁf‘s)s'ﬂébe
(vascul at ure, 1 I 97 15
110; Fel dman eﬁghgw%%gg‘%?lbéa?d?%@agcﬂ%ggh %‘2?3 : g&?g r@&} Rfassaf FA et al.,
1997, Car di ovgweferrB sissu5§ Bpmab uOrissBeckittmughlany oidSpitdble cissuanay be
82(3):293 305; kéadney ) Lien et al. , 1997, Kidney Int. Suppl . 61: S 85-8;
liver) F 9r , 1998 Hum Gene Ther. 9(14):1975-81; nuscle, Marshall
et al., 1998 Curg Fre@med S8hRE - méRyd 1Mesaﬁgpx@pardti6nftﬂq| dDNA fistadty @iy

tissues) a critical target for human gene 20 therapy is cancer) either the
tunor itsel f, seandardsoethedse@nd jispdating. the Ruerguensling nq@w)demqu@aﬁbﬁ PGR:s.

o) 250 Rl AR sl Sha i SPoCLL ¢,
t he met hods ofseq&mmr&s@medlhmﬂmt iAdleeradtévely,i thé IdysndaﬂsmNhedomwaWbe

Retrovir gen d |very has bheen r ently revje Feder spi el
Hughes (%99 ‘éﬁB@iésoiaﬁe P BF A 85 gmnmli\sera% 36ﬁ°’&’é§6$‘?315é‘§a

particul ar, thgjg bﬁﬂxz'aﬁé%ﬁﬁklﬁwd!"u&x‘dg A@bﬁdda@foﬁ?&bﬁ&ﬁas“e@%' the ﬁEaéera%m el et
al., Proc. Natl. Acad. Sci 4931 ( 199 Federspiel et al. ,

Proc. Natl. Aseqiiendsidescrited hegein] Othar nedods pf isdatingand atloning swjtable src

i ncludi ng ALV nuri ne Ie kem rus are. f.urt.h scri bed by
Svoboda. (1008 TR lsis aSH{ 8 Rally Whorrbinh Feikubbriithednou ¢ o

expressi on syt elBxpsiob&eteagli | y adapted for practice of the nmet hods of

t he present i nvention. For exanple, murine | eukema virus (MV) systens are

revi ened?®y Kar adaFesempinany DNA mpdtsulecirPNA Reqntainingch P4 ssamerisnending 2
28:7-30. Adengyl bigeif R 68 prothcsy 8§ 86&riBb® hbeYl. ©We Palitular, an expressible

rDNA can be produced by operatively (in frame, expressibly) linking a vector to a

src encoding DNA segment. Thus, a recombinant DNA molecule is a hybrid
DNA molecule comprising at least two nucleic acids of a nucleotide sequences not
25 normally found together in nature.
The choice of vector to which the DNA segment is operatively linked depends
directly, as is well known in the art, on the functional properties desired, e.g.,
protein expression, and the host cell to be transformed. A vector suitable for use
in practicing the present invention is at least capable of directing the replication,
30 and preferably also expression, of a structural gene included in the vector DNA
segments to which it is operatively linked.
Both prokaryotic and eukaryotic expression vectors are familiar to one of

ordinary skill in the art of vector construction, and are described by Ausebel, et



2 7 NO V 2002 WD 99/ 61590 PCT/ US99/11780 - 16 Von Seggern a? NeOv'
Gene EXxpressi on Systens (ed. Fernandez & Hoeffler) Academ c gss

Di ego, CA wbRRsdhapter S, pages 112-1S7). Protein expressi@ir/gaohefgs have
been dermnstrate to have effective use both . in vivo and in vitro. For
exanple) efficient gene transfer to-hanan squanous cell S carcinomas by a
her pes sinplex virus (HSV) type 1 anplicon vector has been descri bed.
(Carew et al., 1998, Am 7. Sure. 176:404-408). Herpes sinplex virus has

been used foralgq'aet:ﬁrrrémfrelroc&@ it Mol # OB 10pY S WRilBy 4rfiOSdIs, ﬂfewahrk gré@ﬁ
Neurovirol. 3 (Su argete sw Cl de vect ors usi ng
been tested cmxdslm Sambrooisres al. ( Moltanarefloning giboratp Maauad Cl“cbidrSprmg

8{8):96S- 77) es_ sinl rus r has beep .used

cancer gene t}ﬁ%rg’ﬁg?‘a A8 o ggé'\cﬁll %‘Emeg a I\%’SW%&[ magy Opg’gﬁ)‘”ﬂ n.
Sure. 228(3) x@@(ﬁngﬁl}amD’NWhﬂth‘éﬂﬂ'éféﬁedmyEerbﬁﬁn devel oped to extend the

I ength of tine of transfection, including HSVI AAV (adeno-associ ated virus)

hybrids $or tredniong emebngimest aguitgbip yeqtey ingludss a pracagyoticgplicoppije., 3
2 2
3(12): 813- 823N 1§ e Hivihg! tzxé 111'?5@%5’1‘?&'? agf%)ﬁln‘agggeﬂh StidH ”mgifii%ﬁ:gcgﬁ.r aﬁ?’

because of its e genone. I'ns et ure
Am 7(3):S7S- df&)xe r%mmbmhmndDNkA nmﬂecdcebm&cdmmmmall& iwiarprecazyquicdssi cgl, pur i ne

nucl eosi de pyrophos hor se h bee escribed. f se.as a tumpr directed
Gone. Lher apy HEk oA bacietal B Call. GAmsIorEea herRiifan SehaPHEREHS WY 640 657)
20 Adeno- assqgqb@hSel tHe aHS 1 4dafiioh, Iﬂ?o'%e *éﬁx%ﬂdﬁ'ﬁe?ﬁs’ !hlﬁﬁﬂxcfuﬁlé aYSiBcdrfoduman gene

therapy, however AAV requires a hél'per virus (such as adenovirus or herpes
virus) 10r opeplicoin a‘lspincwma(mnar\dmpacmg%r@ ¢onfera dmed resistaped lssa ( Snoeck et

Bi ot echnol . el Lranpibes déieiin, "TEA ek ortl afbgrrbopdiichiedinl fre P
reconbi nant A#déehbs aﬁféreeﬁstdmc:blalnqdamnﬁdm regratydline syst em much nore

prom sing. (Ding_ et al 1997) Gene Therany 4:1167-1172). |t has been shown
that the AAV rre&“‘é’?%de‘itiaférfg‘!‘éf‘d&@e B PERRHIALC [eRHGAT 5an Mdsor BElIAe &r cDNA al | ows

ecotropic re n cells.
(Qng et al. ;pw%p%?llc HO@?%#%W???@ r@c}félg%%gg s%%ﬁ{nb rt]iént Eg?apy usi ng
an AAV &ct ortraesiptiemse i sthuctmal gwdedntaylpa@tep@Bh@ﬂ ChtlsSlmbeﬂs Eiemhnst rat ed.
(Qazi |l bash et al ne ,Theran .67S-68 fer

Vool ar cel MERolRES R VEL 6 BIORRL:F 28 SRENoLn sl HERHS FEmelBy 1097)
Car di ovascul PNResequehee Bl peritits bxﬁ&a\igmmﬁeﬁblﬂﬂmﬁlﬂﬂcﬁﬁmcﬂﬁn@ @ui tabl e
vector for liver d| rected gene therap &y (Xiao et al., 1998, J. Virol.

72(12) : 10222 occur. 7Pmptmuwg9mn@s witit/backsoiak hostsoare typieally pavidedict or s
h b d h
nave Deen SeUPBRLARL SRR CARRRLHRAGRNR Y R kG DI L1e

During 22 al s¢gri@A&f thie presdth énvention( A)yp&3D of7 juchA&vtor ldsonids drap®GB, so been

Crahetor to AU REDY Cand RHACID oVali e, b, Bt Laborgbies, ichmondofad ¢ °
1998, J. VirgRsETvalidbld fron%?%régén (Saf'Bi ,'@Af*l e bﬁLraaalpmdzz%Qmatb&erapy

vect or systens which I ncorporate useful qualities of each virus to
create a nonfronehamacéa, Riseataway, NsJ render ed functl onal ly integrative vi a

t he internedi at eration a QVi uc Feng et al.
1997) Nat. Bi ot éﬁﬁ“&f‘%ye‘i‘%’(‘“‘gﬁm aibls 3Y i Bl At 5’“’&"&5@’}3’ thoteen” ;)
(8): 6242534) . cdipatiileWathf verteBite GAREEAT hlgo befuse@twrdrhﬁmam&oma@fm been
adapted for targeted cancer gene thera (Bilbao et al.) 1998, Adv. Exn.

Med. Biol. 4Bwlepglesofjthe praseptdnyestion: i tig pell expressien HeFtors arq Well bi t ed

Cnsgari et - aloqw B8 PSast 4 o SAHAS fm SLBEN BERAERH QTR ol

transfer of widhdvdcyqre apsbprovide @bntining vervhniadyreseiedomsitessforlnsertiehlof| ung

cancer has b en des e Schyl.er et  al 1998, Hu any

9: 2075- 2082 eﬂﬁsge‘iQ}iAég - ut)@%i@ﬁs‘ﬂﬂ’ev%c&l{féﬁecpg?fagegpgéyﬂe | acement
) - p

t her apysgredi &ﬂnQ&’xa)ﬁ??W@i B2d ( Iﬁ%ﬁhtﬁhalahrolecm&g iessanty, pfbeel . 25(3
Suppl 8): 33 AdV ated gene transfer of % i nh |b|¥s endot hel i al

cell differ eh‘iT@Cl #3125, aRg'QiQEr(ém\ilgozqm R&:d. th(t mrdcn‘rcfhwemr dascribeddgns, Gene
Ther. 5(6):7 de of nmel anonma anti gen gp75
as i mrunot heré %wg\s{#’ a{J Qﬁ% tﬁggﬁa Elggﬁ)ggtgbeen descri bed.

(Hi rschow tz et aI ., 1998, Cene Theranv 5:975-983). AdV facilitates
infection of human cells with ecotropic retrovirus and increases efficiency

of reuoviral 25 infection. (Scott-Taylor, et al., 1998, Gene Ther.
5(5):621-9). AdV vectors have




been used for gene transfer to vascul ar snooth nuscle cells (Lli ﬁbﬂa ,
1997, Chin. Med. J. (En@) 110( 12):950-4), squanous cell car in st

(Goebel et al. , 1998, O olarynol Head Neck Surg 119(4):331-6), esophageal
cancer cel IwWOoPBersAru et al.) 1998, Int J. Cancer 78(3):366- 711<}'§/Uﬁﬁ9§£l?‘ﬂ9i al
cells (Nahman et al.) 1998, J. 30 Investi .~ Med. 46(5):204-9), glial cells

(Chen et al., 1998) Cancer Res. 58( 16)1. 3504-7)) and to the joints of
animals (lkeda et al.) 1998, J. Rheunmatol. 25(9):1666-73). Mre recently,
cat heter-based pericardi al gene uansfer nediated by AcV vectors has been
dermpnstrated. ( Md¥ partisulagly. prefergdgystem for geae axpressigmin the coptext ajOYis2002 WO
991 61590 PCT/ US99/.11 78 dv
aystemui t h ¢ MERrgh iitudss e v oy cqrmbngie, s Ry BRURP s ierfief o

AdV- nedi at ed rgegitateaissive gRintgesne Suipbisedcwts are VinfeetioGBuveiors sichads. |

1999. PNAS |.USA) 96(2):355-60). Al phavirus vectors have been deve| oped for
human gene t h&sCRmPiBamb DN A Yipisey, aseppYims IR Yesfars whigh ace gngipsered ¢ o
transfornatio r i ndbi s
ViTus and Sent ErP ST B RSP Brop 38l e Rt W RINPion B8 pr oc.
Nat|. Acad. Sopreseleti8d)argét 4965 4B@ﬁ)culall\kyrm'yfeupatlhﬂm fepHeationrapspetept aviam

RNA- based systens have (Varnavski et al.) 1999) Viro O
255(2) : 366- 75)2C¢HR Y lrd'é?h@%‘#@%@‘gﬂ?de'b‘:ﬁ?ﬁi ning sinbis virus 10 vectors have
been used for celNah@aGAd Ll §Rtahed tHAD uliliicoreboiBinameviises of virahBleéntéito

1998) Int. J. Cancer 80(1):110-8). Retroviral vectors based on hunan foarry
virus (HFV) aMiectstxpvespionmayebesngjaersed.h&ongyarmplet yihen %mgwﬁmyg@s et al.

dosi gnedi or SRl G, R CeAHAsqubRE Adifpentie il e PP E°

4(11):1270-7) adm@mbmaamxpnumi nmstgtionrmga’obmmplsxang ptrhertaqu:romgtst emis have
al so been used.as. v cgs for hl,ﬁg Evel eSSI%F gl\/annl % et al.) 1998)
3. Virol. NetHiParEsader Sequenes il chmeric gigmay, eh S5 SCTSATFOME 7)) Gone
delivery int Oamravﬁhygea&ﬁe 6¢lih Sithadr REeNo TeeknBifARnD| Bisbifiohhf agener ati on
20 of Sendai virus based vectors. (Nakanishi et al., 1998, J. Controlled
Rel ease 54( 1) net-essentialregionef tee visak genomeclsah) eegion Bl roxEd o illeresuinings

non-di vi gi ng r Gene
thor apy 5t "oy SEFHbifagf Slrh bk F ke g ABEIE oF eRAUEHCER RS n

i munodef i ci etnfyctad hoss (d—lg\/)seba&gdn eealt OPrdecaNalle drca@5ScdesUSADEdl: 36653665:an
et al., 1997, é@%gan CGene Theranv 8:2261- 226_2%) Sust ai ned E gr essi on of
genes deliver Rt oAlterpativelpgthe acrimayiryse fip K\ promoter gl Ps Useds(C 8- s¥eheen
shown. (Kafri Nﬁfctéét et a11919x7& 'N%h A&netei. 1B6R) 7317%133741%2\1@8@ MaRReELal.

concerns are predom nant I proved vector devel opnent is proceedi ng
rapidly. (KI ml.eYiral., 4939%8)64119&4)1’ dﬂamcm(elz)!l' oProeONa. ApahrfohatiSh of t he

H V30 LAR ando. ety tbe §oaR0r bR dard A GTIBHLPRLARSHY, LB Gl o1 ©f
54(2):118- 28) aThmﬁatvhesmn&tha:vermqtabrmvrwt@lm aal&xﬁﬁétﬁﬁmby(ﬁnd'ﬂlctén’ibamd
vector are now better under st ood.

73(3) : 1828- 34 (Sarez|et aj. nmt_@l_rﬁg@lvebﬁé%w&i?) SQOI‘?‘W@QF fe@&rog\@le&%‘t 590

PCT/ US99/ | bed.

(for exanpl e %Q? aré& &ﬂgg‘:hy %8@%9@@@%rqgIaB&JtZI(O?Zt?Qgg%}Sg%tb%ﬁ/leelggflfrIet ©
.) 1998, J. TMnscinpuo?iZ(f]mg nstied ZDMIdbesanotaleququ inregg@n of they plasmidl. 72(

11):8 3-7 1 dKau et al 0 2 167-

Efficierft tr a‘r%(ij GL“‘WEH'?BWCP s CW@ E}%%éiﬁl ?feq(x Lcswn %

vectors has b@gffors QQ:W'Be u@@f&'s%l@%x@ksﬁoﬂ@ﬁ%cldﬂﬁ@ a Gele@raiB efarkdrOinGhe 935
45; Myoshi et al., 1999) Science 283(5402):682-6). Efficient transduction
of nondi vi di nejasmidaisuchess @emug@npne‘\ttmwsbrefthereéwagral/sm%ne( Fampe

l entiviral ve e W th
using HV bas’g1 \5"38??‘? SQ’ %nogg(% g&bg,tﬂ te %ﬁ%‘g}éﬁg ﬁ‘at Eir%ce&it?}g}flci ﬁggﬁ%%

4( 3) : 354- 3S7) the PobgeptidesencbBingniustdatida sequencarinhdst oelts Qﬁmarmel eBroccel | s by

73(3) - 248 - o) REhnAERt bbiy UsA oS TORRTRE cftison RIEeveL Spirdhian apy g be

capacity for ichf®ed adinPWadditik pesmotche Shclbdifil | Bit voRSindfed 18] grRdvant ages have
been addressed. Far exanple) in addition to sinplified vi r al packagi ng cel l

| i nes) M ni - vinetgllothianing BA promeser; ansiheat ghack pFamoKEy pes virus) her pes
sinplex virus type 1 (HSV- 1), and Epstein-Barr virus (EBV), have been
devel oped to sinplify mani pul ati on of genetic material and generation of
viral vectors. {Wang et al., 1996, J. Viroloev 70( 12) : 8422-8430)
Adapt or pl asm ds have been previously shown to sinplify insertion of
foreign DNA into hel per-independent Retroviral vectors. ( 1987, J. 20

Vi rol oQ\/ 61(I 0): 3004 3012) Vi raI vect ors are not the onI y neans for

Y T o " o S o o v o o o o o




25 Anticancer Res. 18:3241-3246). Gene therapy of the vascul atluyeNOVR208RS
have been denonstrated using cationic |liposones. (Yang et al., 1997, J.
Neur ot r aumgyd 9d/60s9@81- 97) . Transi ent gene therapy of pancreapctrivsorazs@l so
been acconplished using cationic |iposones. (Denhamet al., 1998, Ann.

Sura. 227(6):812-20). A chitosan-basedd4vector/DNA conpl exes for gene

del i very have been shown to be 30 effective. (Erbacher et al.) 1998, Pharm
Res. 15(9):1332-9). A non-viral DNA delivery vector based on a terplex
system has been desenilyneidng-(e§innsuetivall of. cyto&advirus 3CMB) proitiot@2yersuyi Rows
particle coated |iposone conpl exes have al so been us to 7 N O V 2002
WO 99/ 61590 PEROORHOYITUSARS V) mméf’ﬁoé'é(”&éﬂ&’fwﬁalﬁg?%s? ??ﬁ PERC WErapy in nyidey7
Bi ochem Bi op wj : : : y direct
tunmor injecti gﬁgeﬁ%%w ra era%%é]eéggl %ﬁr%ﬁgg%ﬁ ﬁgﬁg&te%}%ﬁgﬁﬁéeeﬁ%g%gpgene has
been denonstr adenbvi(uSheediged EMY ptogeter-duivem hetpesesiipixeyinusdT K 2@ng B&yapy

Pl asni d tion is i tant for direct jpjecti -
Corn ot a1 idgng fbe 310 T8%Hme oge ety i RSV SR dntBPT (BB Bhet o s
have been adam_gqrglgp,egbfﬁﬁml}d 14%(2?,?3@75.@&&: dRIRCSH imefiEiPFométsns RF gahe )

1996, Hum Gene Ther. 7(1 ( 7). Thus) a wide variety of gene
tr ansf er / gene thdrapyappplicadensr whinhdcatlofes dowdevsl axpressonkiodawed pytinducible. These

mvent s on. By etk ke PRRlsFn b, P Bk ptos ol GAAR 8L Pt YERIn Gen o

bi ol ogy techniThefipytR18855£89).an operatively linked src (either active or
I nacti vezq)i nto the sel ected expression/delivery vector, nmany equival ent

vectors ¥br the pioadengermys highwigld psedctipn 08 FecoBRInagh PrUcigb¥atie ed. 15 E.
Met hods For 1 [ | Sci L PMENRTE | | Ta] g

nmet hod for t %%{%{)g& %}Efe@?&a%aﬁ%égﬁéis Iﬁgﬂ?ﬁx;ﬁ@.{éf&ﬁé&fbgﬁ@@ﬂ?@éﬁ lgvivtuﬁ] a

di sease processigins afaeplidatiom, haahdelishmndizytransformed evithng sDNA tomirdlledye whi ch

depend upon angi ogenesis. Cenerally, the method conprises adnministering to
Lhe 11 ssue as3BRIORFIE SHPrassion EPttel ELPTRATER (o » BFOBURLM] SAENSET G0N Pos  t i on

conpri si ng anapgi _%H%éénﬁﬁﬂa%@iphmty?a%ﬁ%&esefet@),%&19 APdeRlcBible RiarirC! Al C

acid vector expressing active o nactive Src. As described herein) any of
a varietlf of mensiopsd) atmive pthgaelectablepnarkedinothe seapanbiinead ptasmadiesnfersan suppor t

T oeoeo ol ot e dS Torselntion AnE apREs bl Sl inraE e aivhi BRURE, V€
i nvade upon apEioRgRBings Shd Blew to fORM fodt WhIth i heratead baateredidig dxpaideg

present invention in its many
into cell lines.

For example, following the introduction of foreign DNA, engineered cells

20 may be allowed to grow for 1-2 days in an enriched media, and then are switched
to a selective media. A number of selection systems may be used, including but
not limited to the herpes simplex virus thymidine kinase (Wigler et al., Cell,
11:223 (1977)), hypoxanthine-guanine phosphoribosyitransferase (Szybalska et al,
Proc. Natl. Acad. Sci., USA, 48:2026 (1962)), and adenine

25 phosphoribosyltransferase (Lowy et al., Cell, 22:817 (1980)) genes, which can be
employed in tk-, hgprt- or aprt- cells respectively. Also, antimetabolite
resistance-conferring genes can be used as the basis of selection; for example, the
genes for dhfr, which confers resistance to methotrexate (Wigler et al., Proc. Natl,
Acad. Sci., USA, 77:3567 (1980); O'Hare et al., Proc. Natl. Acad. Sci., USA,

30 78:1527 (1981); gpt, which confers resistance to mycophenolic acid (Mulligan et
al, Proc. Natl. Acad. Sci., USA, 78:2072, (1981)); neo, which confers resistance

to the aminoglycoside G-418 (Colberre-Garapin et al, J. Mol. Biol., 150:1

(1981)); and hygro, which confers resistance to hygromycin (Santerre et al, Gene,



enbodi ments is desirably a human patient) although it is to be t
that the principles of the invention indicate that the inventi 3??“520\? 20921
effective with respect to all mammal s) which are intended to be included in
the term " paoeadrs90 In this 30 context) a mammal s under st oOBECTAISPILI780 e
any manmmal i an species in which treatnent of tissue associated with di seases
i nvol vi ng angi ogenesis is desirable, -particularly agricultural and domestic
manmal i an speci es. 2 ? NOV 2002 WD 991 61590 PCT/ US99/ 11780 -21 Thus the
met hod conprises admnistering to a patient a therapeutically effective
amount of a ph3QildT 6tA8E. | Recentlyr addidonabsgiestabie penes davebeemdesaribed; namelei n

or DNA vector for e essin Src..protei,n.in 1.CJ .he s of the
invention. 5 T{{Eﬁdlﬁ'g%éﬁlp%%ggs foo?"l Zﬁemg%?ﬁl%f)lsa?% gﬂ%ﬁ"@ﬁ“&i%ﬁ?%ﬁ%ﬂei n
depend upon t hglidvay ¢eliefto ubiBzédhisfisalrin paiee of histipine € Haytinaaset b, sProcbditlf ur t her

vl eh angi oBetbaice. T ted CeREn SphEbe: forhisting deearhgise! Bitos o

in ic angm@é%gem’ ’ sis are

ameliorated. T I : ause adverse side
Mf&gﬁgﬂﬁzg@@% ugey&%mfa@ d%&rb@{)g%e ibitorS

effects, however, pervi scosity ndr ones) pul nonary edena,
congest i ve hea2{(diflaotomet)yl)aPdlL-ernghinge KkBFM@ ibficEbhlpgue he, HodCureensi | | vary

with the age) gondition) sex of the tie nd e nt of the disease in
the patient) aﬁamggmlcﬂg qsexgéydp{;c@é{ B&i‘?%@%@gw El'tar iIOﬁbofﬂmfyheéfart . The
dosage can al sggbﬁ»adj usted by the individual physician in the event of any

conplication. 15 A'therapeutically effective anount is an amount of Src
protein, or nucl eThe punaipal veetarsnepnteseplated forvimman gengdhergpy arg derpyedtfeom,

sufficie to oduce a.de t abl 0 i €S54\ Sy 11 4.t tissue
bei ng.t  dBt ed, BB orfe 3P iR o LGl s Bl A RRRETh S

angi ogenesi s cgn 1996MBafesdags 104125:000-2667 Rabbimdas al.| 1998, hPharinacolo They, ot her
met hods known to one skilled in the art. 20 The Src protein or nucleic acid
vector expr ess3Y:3Hd7srIhegherapeuticpoienpial efigangitapsiece and apdsenss terapy dips

i njection or by i I i i be
treated can ty%ll"ggﬁﬁ%a{?edeg%fégglggbgﬁlﬁ@%gé%%ﬁk %@1939@%%%91 %g?nﬂﬁytso? ration)
and t her ef or e tissudsp$tasaflitare, tSrephasdt by, 1997; FuadomsChnnPhirsiacal. i1d(2)cH7-

el aPoniB S Tl Heldvost o100 7; Camiovasc diees SV 4BF Y Rsel Cer ln 087, 2 ¢
i ntravenousl y,cAratowéa.eg'eg.omgi;hs'é-eb;nﬁae?cree%wI1999dycir§.uﬂae§ats@(@%tsos;

intracavity, transdermally, and can be delivered by péristaltic neans. The

t her apeuti ¢ cdripmeyi tliemet alqnt987 nKidpen IS Supplo6&iS85d; liver) Eerey geald, 1898 or

expressing the,Src.prot.ein | nvent i qnal | dm nishered

her avenous! y iR GepechiEr oG9 ER M. MEstal A "oPkChEr apn, Geper,
“unit dose” wpsy. UR$EAIE0I5Y. 9h AHEHISH 16 ehede tiEvAEARLE iRl ROFRTBL huMAn @knd he
present invention refers to physically discrete units suitable as unitary

dosage 89 thdherapy isceanceraehiherihe tyeer isseHi ayagociapd tissyes. (Rummgbaupy B4761590
PCT/ US99111780, - I t ! néd afdokV ; LeaH dto

produce the der5'|-r'e%—§h1a'raAnt?c21 B S g?eﬁp?gg%?? @c%é%c%tsl's’ofgggt r‘O'rT—WlT‘%‘T‘?' NEdY rai'htggjr'g%?u??)zd

di luent; i.e., cd8pecific)examnplesiof virel gdne thevapyvetarsystems moadilynadaptablecforeagent

is adm nistered i.n _a si e sage intravenous|y..lLqcalliz dmnistration
can be acconpl%§ %WC@C@%%%%F ri’?%sé?‘j 18?‘."'}5%9-“@"%5%?%??Fﬁ"hﬁ‘ggﬁ@&’gé& vira
anatom cal | y igeaé ablpféry AR BeenFRfntly reviewad by Fedérepitl &idOHuSRds Q99N Of
t ar get or?an systems, Tteperfusion in a circulating system or
2 Methods in Cell Biol. 52:179-214) which describes in particular, the avian
leukosis virus (ALV) retrovirus family (Federspiel et al., Proc. Natl. Acad. Sci.
USA, 93:4931 (1996); Federspiel et al., Proc. Natl. Acad. Sci., USA, 91:11241
(1994)). Retroviral vectors, including ALV and murine leukemia virus (MLV) are
further described by Svoboda (1998, Gene 206:153-163).

30 Modified retroviral/adenoviral expression systems can be readily adapted for

practice of the methods of the present invention. For example, murine leukemia
virus (MLV) systems are reviewed by Karavanas et al., 1998, Crit. Rev. in

Oncology/Hematology 28:7-30. Adenovirus expression systems are reviewed by



cat heter based tenporary occlusion of target regions of vasculgt]unev 2002
associ ated with di seased tissues. The conpositions are admnistered in a
manner conpeihbiseowi th the dosage 10 formul ation, and in a twereswuirsoal |y
effective anount. The quantity to be adm nistered and ti m ng depends on the
subject to be treated) capacity of thé-subject's systemto utilize the
active ingredient) and degree of therapeutic effect desired. Precise
anounts of active ingredient required to be adm nistered depend on the

j udgenment of VdeS¢ugeai add Negerow th Gefic BRprekdion SSte@dqbd.i Rétnandéuat . However,

15 suitabl e dosage ranges, for system c appli iqn are disclosed herein and
depend on the"??egﬁ?re /’tﬂag%{ﬂﬁ‘?iprﬂe?p rs_&flﬁ%‘ﬁgo’ég’gp é§$é- &@Bfel‘r_és.plaé?s hﬁﬁ*ﬂi)st ration
are also vari ablﬁotenyexr@esgiroh%tfghﬁ%aw bédh &éih%sﬁ'gte@%ﬁh‘gé%@&ﬁ%s@%hpmd

by repeated doses at o our interva y a subsequent injection
or ot her adniinivivorand iorvitrdl Fer exaniple) gfficicongéneusansigrrto ravmancguamensucsilon

sufficient to maintain cgncent.r aii ons 20.4A the Dbl oold in the rargges

speci fi el forrdHRamas Py BeRA YPleX VI, WPEJ. ampliGap,yqe1ar; Bas DESD Angi o
eg_nesi s | nhideidrived. @are@t @DCN998,SAMNS J| s%»g[ t176404408) VHett ¥imlexlviF@ases)
referred to as angi ogjeni c diseases. Suc I seases | nc?udet,.&bu?ﬂﬁare not

linmted to) ihas beamnsedfgr geneoransfes ta tachner¥ousmshsrean. aléipinsoet- 3l nmifdé, L.

i nfl ammati on, i C i g\ 5 I | ASe$ TR rs
nssoot at ed wASAE: Bhie. 37,5657 TaHST A8 SRSLRARPAST- TR ROBER °
di abeti c r et itesaadadihsolidnemens (Simley @t alic 1997, Heml Gens Ther.CHB):D65TY).
proliferation in atherosclerotic plaques and osteoporosis, and cancer

associ at®d diFEResSiBplex (YiHs f¥pesh VEetor iasdesn used for ¢anken Sonst PR eg,

angi of i brona fi i apggige ISQRE 0752 and the
| i ke cancer s%mih?hf%&rmég%ll&r gpélée}gégazé'ull)gagrh ] g#‘%ﬁ??@gﬁ ’Mf)umﬁgr ow h.
Thus, net hodyestbisdiave beenbiavelopgid dgentesd the lengtht ofstime ofissosfiectiond indludingy

di diitd | t es. t f.t di d d [
he d sease, HSYIAAT TadeRbRsofipm bR Ty s F J64B88 WeniBiueCBRRRER: "t ne
invention  2j 7196V MOOMMO R6EEAC T/ US99/ 11780 -23 contenpl at es

inhibition of angi ogenesis) per se, in a tissue associated with a disease
conditi¥n. The ¥recinia vifusdiagiboeredensiaped fomhumar gene thetrpyHmcadsgrof itshe ext ent

of inhibitio i d e Nr.es 0] . e a
vari ety of men’fr ogéslﬁ)\['% {'ﬁ%})s}gnm‘ln&oaﬁ'éelr@ 2§’a O Gkof WP NCK ’pg(éﬁgﬁfzgs)be
treated is afhymidimekidade-deteted anctidih @iran gxmresims perihomiteosidel bited is
inflanmed tissue angjogenesi s where there i s neovascul arization of inflaned
tissue. In t RYOPRYSRbAIVIATE hav brARISERRRI-IOF 35085 A HMBT Hitsee £ BEBR¥nesi s in
arthritic ti S&&S kPeifmin 28 al. N 1999 ATIARM Gehd Thehi9Niccey-gspul ar rheumati sm
in inmmune or non-imune inflamed tTSSuUes, 1n psoriatic 10 tissue and the
| i ke. 120 anot heAdensi-asseciatedryirus 2e(#tA Vhhasi brenaleseriied for wse suhumgamgenet i nal
tissue of a ﬁ@ti enh with a {,eti nal dj Sease . su h.as d'eabe.ti c rgti nopat hy)
macul ar degelTSFaRY 1 BRVENET oY 5T 2 b‘? BHCORE GAEH $HadeRRiriy ¥ a9Pe t o be
i Phi bit t edI i tSyifr@sl)ifBﬁbpdrhﬁS‘éSlic’hﬁghQﬁﬁ@ﬁ&iagiﬂghﬁlrmaﬁ‘tMiﬁn icBllN g MG et al.j zati on
of retinal tissue,

1997, Exp. Nephrol. 5(6):514-20; Rabinowitz et al., 1998, Curr. Opn. Biotechnol.

9(5):470-5). However, in vitro packaging of an infectious recombinant AAV has
25 been described, making this system much more promising. (Ding et al., 1997,
Gene Therapy 4:1167-1172). It has been shown that the AAV mediated transfer of
ecotropic retrovirus receptor cDNA allows ecotropic retroviral transduction of
established and primary human cells. (Qing et al., 1997, J. Virology 71(7):5663-
5667). Cancer gene therapy using an AAV vector expressing human wild-type p53
30 has been demonstrated. (Qazilbash et al., 1997, Gene Therapy 4:675-682). Gene
transfer into vascular cells using AAV vectors has also been shown. (Maeda et al.,
1997, Cardiovascular Res. 35:514-521). AAV has been demonstrated as a suitable
vector for liver directed gene therapy. (Xiao et al., 1998, J. Virol. 72(12):10222-




15 In an additional related enbodinent) a tissue to be treatedéLZ ﬂﬂvgﬂmé
tissue of a patient with a solid tunor) a netastases, a skin c

breast cancer, a hemangi oma or angi ofi broma and the |ike cancer) and the
angi ogenesi WOt98/6H80 i nhi bited is tunor tissue angi ogenesi s whePETAUR/HT8G
neovascul ari zation of a tunor tissue. Typical solid tunor tissues treatable
by the present nethods include Iung,“ib‘pancreas, breast, colon, |aryngeal,
ovarian) and the like tissues. Inhibition of tunor tissue angiogenesis is a
particularly preferred enbodi nent because of the inportant role

neovascul ari z&)i 8AVpresyersihave baen demenstrated) for upe imBeneniberapy of brain tissues

neovascul ari z n Ss d in the
requi red nut r%ﬂ%?}% 3en§r%ga§rv lrllg %ﬁg‘ﬁ Mﬂ%’e@gggr{ %.tOA(JI t@ga%?%@éresses
and ul ti mat el 2):169476¢ Dueiagreeal.01098,r @end Therapy 5(Ht820-T)g AL Viveetotuhave. also

Stated in other words) the present invention s)rovi des for a_nethod of
i nhi bi ting tuMesn sRIRATeE WithradeReYIBK YSFars KAGY |f9fggfi’1§rfﬁ?raah8f6'§elh’§5|a§

accordi ngst o tt%ﬁil A }ﬁﬂﬁaﬂ*@}sﬁem %&U;‘ghﬁ'ichelfsh%r K\%‘Eﬁbtoél P19V, 9e9ird E

met hod of i nhi nor "gro racticing the angi ogene3| §°
met hods. 30 Tﬂé(ldtﬂﬂ%ﬂ)are al so particularly effective against the

formati on of net ases ause. (1) their formati on requires

vascul ari zati on e’ﬂfr H&?V‘rpﬁ}fé}r %%“8 ‘F“ﬁ‘a?y Wﬁ@Oﬁ&%@%ﬁ*ﬁtﬁhc’aﬁ%@Pf%mes can
exit the primagefufl yiibitie?Bf edch) vibdiGb cr&iid amohﬁnegaﬁve Ad¥ hECRNERdefedi T ©
requi res neovascul ari zation to support growth t he net ast ases. 2 7

2002 WD 99/ 61MtlmWyUswatmaoa tipgintermgdiatd gensoationbefcd ratreviral prediesrent i on

Cuch a5 RbrvehtldRERE Ehim {157 dia Bloitnblpel JHHE06: 2, i, &L 2y o7 °°

control of estFARSERSHIE®B):624-3a%t Bt poferfull hew a@dftratioh o gemthefapyngRg®aesi s
inhibitor is typically conducted d?l’%l ng or a?téer che%ot heragg al t hough

it is preferabfsp adspiedHphrargeied Fencen genestharapyy (Ellb%’gﬂr?én 1998 c AdunExpy apy at

hauci g angi Sd BT 45138594F SingBpleEABPBE AN forkiing 39 g ebuth)
nutrients to bhaubcuméeousitamoe nodulesdfiimanm prostratescancerf eeils e(Adgarizdial.ni st er

h hi b f wh olid |
boen 18 Foroe a8 o conee TISTR aB) Ay Sieetied st fnsie el e W avont
met hods appl yf ﬁatieﬂ@'\@i'tﬁ hmneéd hb&{fﬁ’rhaln‘%@ﬂf}t?ﬁ‘g%ﬁfchnzﬁié B¥gh deeﬁlseat glegan

also apply to thhibition of tunor tissue growh) to inhibition of tunor
met ast ases f oetnalt,i 1998, HuthandGenegTherapyoi:26775-20823b| Thitsaime ganses hasesenghosi s

0,8 Pr0oe=2 Shiaphhs BRELoyShal i Al BkASh AN bRl SHafa. o

angi opl asty wi9gg) SeifpeDficdl N25SUSiHpSs 8):98- nnguwmaaiawd ﬁe tfiin§fep bf p53 and
proliferation of SMC s duri nﬁ restenosi s can be consi a process of

angi ogerfdsi s RIS emgom#mlme @dﬁﬁyntlﬁ@np?@swogﬁéﬁﬂﬁ)&V"’?héR’éF’BP’e9t alhe
invention al sgogg0 I'eg(SB iy l3’4? 'Rﬁ'en%ﬁur[lfﬁ{ gfh‘?éd é)g*?é’ssld?lhéfbx’n{:'a.ﬁ?m .
s1n ol 1 owi ng

angi ogenesi s acco ‘the "pr'esent ne at1 ent
angi opl asty pamigenlgpes as Enmunodhctapylfonnmtastaastmciamma) hashdsa betnt desartilad.

tyrosine kinagse is t) ic | dm, ni stered atter e rocedure
because the c@f’fﬁ‘?ﬁ?‘yw Y?/% &m&%&%&gtﬁ% ﬁ i{% “P’&/o{fdor

from about 2 pgnabefs with el@m iCFr oV S ahdm&@dsbyefmienap@u&eﬁmail rst 14

days fol | owing the procedure. 25 The present nethod for inhibiting

angi oger®dsi s infection.i Ssait-Taslasc Patledl 68; iene dheradE) @3 hd) + AGN) vegiass hawsr ef or e
for also pracgl.ghag {‘J}‘:ﬁeﬂgttﬁﬁgf%r {'astcﬁﬁ%% Vﬁl &&s&@gél 968 af; 'i%')at@lﬂn .

di seases, conpilsés CO |ss ne5| S'i's dcturri
or is at riskMedrJ.(fwaly 110(¢2): %0—&) esqumpmscdl] cmcmomarueﬂs t@oebel et al., 1998,

t her apeuti cal ef f i ve anount nactivated Src or vect or
expr essi ng SOMM %‘ﬁ %"fl mﬁ?‘b‘g@ﬁ?élcé“ &e % Plessi on
occurs as ear 7 Ay | (NG hMYad e apeuti c
conposi tion. A%dl???o%%w?r—_aﬂ—_%érrgmé%ﬁgd m)t lﬁésNC%m @&fs 99| %tlbg I‘MBG L

PCT/ US9$0117 Slnvestig. Med. 46(5):204-9), glial cclls (Chen et al., 1998 Cancer Res.
58(16):3504-7), and to the joints of animals (Ikeda et al., 1998, J. Rheumatol.
25(9):1666-73). More recently, catheter-based pericardial gene transfer mediated
by AcV vectors has been demonstrated. (March et al., 1999, Clin. Cardiol. 22(1



exposure to inactive Src protein is preferable for 7 days to 2%)2002
preferably about 14 to 28 days. 2. Potentiation of Angi ogenesrs In cases
where it | L{able to pronote or potentiate angi ogenesis

adm ni strg@%zﬁﬁo an active Src protein to the tissue is uslé?ngllu.sg%lé’sorout es
and timng of adm nistration are caonarable to the nethods described

her ei nabove for inhibition. F. Therapeutic Conpositions The present

i nvention contenpl ates therapeutic conpositions useful for 10 practicing
the therapeug,| Lho ' ' ' 1] of the
present i nvﬁ,‘h’ﬁ%ﬁégﬁ? z'i ﬂﬁgﬁ%!@@ﬂ&?%ﬁe}églvl %@gﬁg’ﬁgg*‘gpé@?y?@}@@}; her with
a Src prot eigenetic \etsients sligvabfoe thé Ad¥pmedigied gegulible tppatgene efpresiiacin bed

herei n) dissal ved or_ dispersed therein as an active ingredient. In a

preferred entiber (RHEIN Qt%vtlﬁg?awg}:ﬁ%ﬁg)i-s not i munogeni ¢ when

adm nistered to ' | . As
' Aﬁ)mk%(ﬁ(;rs favd B@@Pd%fdp@&“forf ﬂfr%%ﬁggé'xﬁﬂgﬁ%y@f ngHOchQ S

used herein) the“terns armaceuti1 cal ly accepta gically
tol erabfe" awith packagiig cdl linesrsuithblefer trimsferafation svithhexpressioarcassettes

Fepr esent 1 riitatindonare i Sachis v s SABRKCRpePr ST UR Vi Coom &
manmmal W t ol t 19980 pRicO duel iA(HAdPSciU,nUSAiF rgahdsgsnw%)'. NemeiepahRf fects such
as nausea) di zzinéss) gastric upset an e 11Ke. e preparation of a

phar macol ogiftexivicusyeplican BN A-hased spsiems haveaalse beeni dryelopedrivarmiivskicitved or

di spersed thereiqqel $7:Vel | . ian. - he t naot Jimted
based on fop‘ﬁuﬁgt@ ?binaﬁ%% %%q?{/%sbﬁz#} gg}ﬁ%%s’ﬁ? i{/oggrkg'rlgg%ﬂzélﬂgﬁgesg"eoé% vggé

i nj ect &bl e ojettoes have béeguised $orl cull-spesifionargespeige amsor detivveilfima aalli,d f or ns
suitable for | ytiqQn), or ensiqQns, in liquid prior to use can al so be
pr epar ed. THQ%rM&tM%ﬁ&Réﬂz)fﬁgbe emul sified or presented as a |iposone
conposition. T 2 W alel(¥eal @fzn‘i@ ' Rl Leh are
phar maceut i cal :%tgﬁ;é'gg?%%@g bgﬁéfgé)#%g??b e 'WI'¥'[§% m@%‘gﬁéﬁ@‘fﬁg’?’e" | Igﬁt and
in amounts gene¢ derapy vect®S. (Erebridge ¢tealt, OB p Hutmap GanelTiggapdes25ibed her ei n.

Sui t abl e exqi.pLents are, for ex I ter al i ne, dextrose erol)
et hanol or ?ﬁghl nﬁ'%mt‘?ﬁ?’iang‘hggelnhm%s&#q ?‘?rrrc’“écd%‘? B5T5 Hyerapy 'o@k‘?\éﬁ%"d, t he
conposjs i onegan, 1997 aGend TR 481MYURYe-79f Recombinant murine cytomegalovirus and

promoter systems have also been used as vectors for high level expression.

(Manning et al., 1998, J. Virol. Meth. 73(1):31-9; Tong et al., 1998, Hybridoma
18(1):93-7).
Gene delivery into non-dividing cells has been made feasible by the generation
20 of Sendai virus based vectors. (Nakanishi et al., 1998, J. Controlled Release
54(1):61-8).

In other efforts to enable the transformation of non-dividing somatic cellis,

lentiviral vectors have been explored. Gene therapy of cystic fibrosis using a
replication-defective human immunodeficiency virus (HIV) based vector has been
25 described. (Goldman et al.. 1997, Human Gene Therapy 8:2261-2268). Sustained
expression of genes delivered into liver and muscle by lentiviral vectors has also
been shown. (Kafri et al.. 1997, Nat. Genet. 17(3):314-7). However, safety
concerns are predominant, and improved vector development is proceeding
rapidly. (Kim et al., 1998, . Virol. 72(2):994-1004). Examination of the HIV

30 LTR and Tat yield important information about the organization of the genome for
developing vectors. (Sadaie et al., 1998, J. Med. Virol. 54(2):118-28). Thus the
genetic requirements for an effective HIV based vector are now better understood.
(Gasmi et al., 1999, J. Virol. 73(3):1828-34). Self inactivating vectors, or




2 7 NO V 2002 WD 99/ 61590 PCT/ US99/ 11780 -26 auxiliary substa??sveﬁcﬂ]ugs
wetting or enulsifying agents, pH buffering agents and the |ike& whi'C
enhance the effectiveness of the active ingredient. The therapeutic

conposi ti onWA I¥H&%r esent i nvention can include phar maceut i cBfT4/S99/11780
acceptable salts of any salt-formng c onents therein. 5 Pharmaceutically
acceptable salts include the acid addition salts (forned with the free

am no groups of the polypeptide) that are forned with inorganic acids such
as, for exanple, hydrochloric or phosphoric acids, or such organi c acjds as

acetic, tart ar Fendifienad prskagmgqrellHines hpye beeg descrihsd ({far gxample faitfery et al.,

carboxyl groupgog@ny alizg. I?Q(ﬂgbé‘yﬁgo;fﬁﬁ*&hg ra@.@rli998.bﬁ2\‘r?§gl li‘?%?lé)?%ls o

exanpl e, sodium potassrum 10 anmoni cl um or oxi des) and
such organi c bisdisetad., 1988 bp¥irelni7ael 1) B463rdt hadaKawleet ak, 49981 Mirologyet hanol ,

hi stidine, progaine ti ke, Physiologically tolerabl riers, f.or
the active i ngﬁ@éﬁidﬁqﬁ gﬁ\%ﬁ" f{%{%mf% &ﬁ}gl% B/'""@B%%?sa?@ @ﬁsﬂﬁqﬁeﬁh by
carriers 3gre SHEVi veRiorél H@ObtenSAbWh] MGugidadt af.0N999, rHiA, Generdher.i FI(6):935-
addition to the active ingredients and water) or contain a buffer such as

sodi um phospha#& Miyeshi et d|.0090 aScignce 28324025 88%-0d| ificiear trapsdugdon pf hot h,
h hosphat e LRe. e '

cuch 2 PhosPhAbRn PG B LN BEpo PRIV RLEABAF vaREe

pot assi um chl ohasdeseh déeotibeds ehichahindmirgd eafetygloycerhs with usingddI'd basddes. 20

Li quid conpositions n al so contain ]iquid phas i ition to and to
t he excl usi on YFCIHAL &?QCS%WIMI)P%& ﬁéﬂ&m g&&lz‘gﬁ%gg}oﬂ rﬁa‘é%‘lé@ are

gl yceri n)jovegeid@inf mindl BloREmeRéhRAE 86llsty FIVAREL1¥RIHAE beéd sidwi, Si ons. A
t herapeutic conposition contains an angi ogenesi s-nodul ati ng anount of an

Src protein of (Johestgn elsant 1998y &nViroh 7363): 249118 ci ent reconbi nant DNA

Cypi carly. tor mit oy oo oA e i affiultfo ARG sl oPASRBBRY cont of

Src protein peDNwiiglifed Ofheklimitatibrr mdedi§adoamayEp bavé bevn. addressedyHorper cent
Is aratio by weight of Src protein to total conposition, Thus, for
exanpl e, 0.1 wekdgile.paraddisiontg symplifigdayigal packaging mellilimes, Mdni-vie Veears of

total cofRosi tidfved i BaRHRARS A0, NERLNiBbIEk Ve YR PISVaTa) St er ed

depends on the properties o expression vector, tissue to be
treated, and tBEpst¢inkBarcvinss (EB\G), ihaws been developicd t2Gmplifyomagipeagion -of gemd:tic

Article of Mnufacture PCT/US99/.11780 The i.nventign o,cgnt | at es an
arti c! e of nan’ﬁlf%?@?ﬂ?'éi %«%F@H°Ps°fa"ﬁag%¥?fédk‘&8‘}ﬁ & ﬁérﬁl\ggr —pw O ng a Src
protein of the70(12rB42208430ANAd4pto1ChiasRids MRVEbeda tpie o vt o Siapkiggi ng
material provided with appropriate |abeling for the disease 5 condition to
be treated andngerpaR ohderaigniPNA g helperoindenendant Betrayinali vestops 887 .nly
mat eri al oThe ¢ hGRh4. t in an article of manufacture is any of
t he corrp%gi ti Gn'rowr t%ﬂgfdg'r?’gts)‘é%tgﬁlbhvent ion suitable for providing a Src
protein and for muVahkeeciors areanqihhe oplyanédns dbil sffexting gembtherdpyr as sevetdscri bed
herein according 10 to the discl oseddi ndij cgt I ons. Thus) .t ?e coHBosi tion can
conprise a Srch ~Yiraivectgrs have also been described. A targeted non-viral gene delivery
vector based on the use of Epidermal Growth Factor/DNA polyplex (EGF/DNA)
has been shown to result in efficient and specific gene delivery. (Cristiano, 1998,
25 Anticancer Res. 18:3241-3246). Gene therapy of the vasculature and CNS have
been demonstrated using cationic liposomes. (Yang et al., 1997, . Neurotrauma
14(5):281-97). Transient gene therapy of pancreatitis has also been accomplished
using cationic liposomes. (Denham et al., 1998, Ann. Surg. 227(6):812-20). A
chitosan-based vector/DNA complexes for gene delivery have been shown to be
30 effective. (Erbacher et al., 1998, Pharm. Res. 15(9):1332-9). A non-viral DNA
delivery vector based on a terplex system has been described. (Kim et al., 1998,

53(1-3):175-82). Virus particle coated liposome complexes have also been used to



a DNA nol ecul e which is capable of expressing a Src protein. 2?7 w ih@eof
manuf acture contains an ampunt of pharmaceutical agent suffici&nt
|ntreat|n ition indicated herein, either in unit or

dosages. 9%3&2%3@ ng material conprises a |abel which i ndlggjflyg sV‘H@muse
of the 15 pharmaceutical agent contaibged therein, e. g. , for treating

conditions assisted by the inhibition or potentiation of angi ogenesis) and
the like conditions disclosed herein. The |abel can further include

instructions f use and _rel ated infqrpation as be required for
ket s ng. | THE S R ARG e LoDk OfustE. BRantE. BTt o o
the pharnmaceupqg@):1ppent. 20 As used herein) the term packaging material
refers to a material such as gl ass) plastic) paper, foil) and the like

capabl e of hol di Ggnosr @hﬁlmthtﬂal?b(by mggmmq@hmeﬁmmf mvxrag gt vecton¢scoding

exanpl e) the packaqi mat er e | am-hat ed
envel opes andgﬂﬁlémg g“%a(g‘ﬁlg%ﬁ %ga Bs%ia%écfé&hexg g%gr &%mﬂh—
conposi t son i Tidray 0T251186) lmésma DN AGiREpaaeit is idfporanPf@fdfece thjection
enbodi ments) the packaging material includes a label that is a tangible

expr essi on demilﬁlttﬁnﬁ@rtﬁ@%éh{“e-nl%%@um.e_m 669): ﬁ%ﬁ?hdﬂeﬂ@e@md t he

use of the p

fol |l ow ng ex;ﬁn%){@sﬁe‘gg*ogﬁaﬁgq’t%gﬂ I séc?é xtcﬁl n%gljr(ie}r?@@g&’(ﬁf aﬂg houl d
not) of coursa,, 1996¢ tlust. rGend Her.ST@0): li@:ﬁal?)y limting the i nvent| on.

Mor eover, such variations of th i nventio g}gnow known or | ater devel oped)

whi ch woul d be wHiY$ ﬁWldQVaﬂWG GEBINSIQL SFHF dHEJapY MEStPIIRISY QONPBUCLS 318 ¢ he
purvi ew;9f ongod inl BE altNThE® VREfor4r@ &m%&a&alf@%@d lrt thel Rbthotd bf¥hp the

-

scope of the present invention hereinafter clained . Preparation of c-Src
Expr essi on Cdwesent tventdpn-@y the ép@rppﬁgetwlwplﬂ%%l@& f@@rmlmmt s useful in
nodul ating a n cDNA
i s mani pul at gng §2§B%§g@r P '¥’0° éf etféﬁiﬂ‘%gi%gesesé P‘gn&{:onst & }r{; gameﬁ'ﬁgb%

sequence encadiingetivey inté t-selepred (ekpreesxon/delmbmgeraaus,)mainy e&ftﬁﬂa]entSFeﬁtot§ shown
in FIG 1 (SEQ ID NO.:2) with the encaoded agn no aci d resi due sequence 10
shown in FIG OQ“FSEQY‘FOBWG piesent iveaHeR gar bp BeReERted sequence is translated

from t hes cDNA nuglk&gld e RRdiibiionNsr Abgideenekisl 3. The nucleic acid sequence
correspondl ng to € nuclerc acrd sequence of human c-Src cDNA (SEQ I D

NO. : 4) and encodéw iam¢niion peovidesefor dw@%@rlwmduﬁtlwe@mnwsem%om
respectively . in FlIGS. 3 an t uen COdI ng
15 equence tiEger oot SR et piRErsci PRl R RGP RE e s

Wl d-type as mvehksua&vlﬁcmwﬂam upén Bhyiegendsis.- SrsnemwAshe/\nremoﬂr@wrsek Mit at ed
c-Src constructs were prepared by site-di rect ed nut agenesi s _as descri bed by

Kapl an et al .adminjgiering to the.tigsuesasaasized 7oA disqase H‘?ﬂ‘%"'&% 8K cendifigN.chnst r uct s
f f t
or encggli ng . E&gﬁgn onﬁéﬁs %9&2%@2#&515- u'lzﬂxlngl"h‘?ncﬁﬁﬁ RedSsRfpr fx@ﬁx g esen

i nvention 20 ar escri et al. l'an et a descri be
various nut amdem-&ctvmsempmsﬁsganﬁlveemcindeﬂ'epSmt eins of useful for the

practice of this | For eXa an et al. depict. several
products of chi n%‘rd(c}'eéq‘?’e?”é(s it ‘[’rﬁé&' P?Elrsges,lor P%Fﬂﬁgﬂanyc‘xeand
Src251. Two @)?g&%ﬂltﬁme@f cdir shpfort dhigibpeesis On MvbdeadhdR s IHE10EIRE Skial ©
described. As 25 previously discussed) one category contains Src nol ecul es

that i ncreas WAl 8l faBIcstivhssuRUIOINS REH 3N dicclike Bssye incthideblopdt ei ns.
Wi d-type Sr %&éﬂ%n%%ﬁe\ﬁ Qﬁéoég&@&hﬂﬂf. are shown in the present
u esl's. e

i nvention to Irnduce angl og e preferred nutation of wild type c-src
whi ch functi ons Tha patiers treatet extordingito rths presénttioventionabiitsithgnyt o i1 nduce bl ood
vessel growt Qm 9mgerxl1?sr1§fdgsrx%b’yng 513%2313 ptaucnt although it is to be understood that the
principles of the invention indicate that the invention is effective with respect to all
mammals, which are intended to be included in the term "patient". In this
30 context, a mammal is understood to include any mammalian species in which
treatment of tissue associated with diseases involving angiogenesis is desirabie,

particularly agricultural and domestic mammalian species.



30 weight in vivo is the Src A nmutant having a point nutation at Cld
(aa) residue position 527 changing tyrosine 527 to phenyl al ani 2 W&U

is normally a site for negative regulation by the c-Src kinase) referred to
as ki nase C®6ohssn CSK phosphoryl ates aa527 in the wild-typerera)odiweso
protein is inactivated. 2 ? NO V 2002 WD 99/61590 PCT/ US99/11780 -29
However) in nutated Src A, the regul aRdr-y tyrosine converted to
phenyl al ani ne thus conferring upon the protein a constitutively (i.e.)
permanently) active protein not subject to inactivation by phosphoryl ation.
Mit ations in src Tiseh@hthddemmiveyadmmisierveg tohe papani theraposticaly or y
effect 5 on angiogenesis, inhibiting gi esis instead of  stinulating
Tt CGuch mit at AiEva mRoal i aystalo He D abEIE CompoRPR EPBRLIEH STt ns

havi ng mut ati ogrofelttbr BN 9€ctéiot exahesahg Qrefe %?(Stbiﬂ inYprat&cifg R methsdy 60 1O
as dom nant -negative Src proteins in that they inhibit neovascul arizati on,

i ncl udi ng t hatthe éavMghtiomg from endogenous activity of Src as well as

cor ta n it at  ons 5 SapfdEctApbist oy o ierielon BE ackre Sl BhachEud o

function as a fdafiofamd pmﬂ.tandeuy\/pbzbncrye&peeicribedtmﬁhér FRereini t Thd doskgeoCk
bl ood vessel growth) and for exanple) therefqore decrease tunor weight in

Vi vo. Such pr FRIUNESHELE MEe e 10-B3pdugs e desirgdreifery da whigh agigiogenesi§ apdani ch
only the first r C t | acks
the entire Kki n%éé%ﬁ%@ég@gﬁaﬁdsgﬁg&ﬁ{atse%lﬁe@fgo cgré é&?i?er r e q}%égs |¢?§§é§ dead"
src protei n Asheeld ot be smdarpeias to saushadBrrse §ide effeftsrhowevernsuch ashi ch t he

| ysi i d d 95 ted int thi oni ne.. Thi i nt

it at fon 1P ¢ FEPRHESUSASAGRS: BUEMERANSTA SanRG s deat g Potlihe

ki nase- dependqie, SBénetAINC theOdSsape hall @dnt Wit IBE Bl condltionaRgk bLiikepatiént!

signaling and proliferation. 20 For exanple, for the mutation at resi due

527 ) as | ong 2ad exieat phthaldisease inthatnatieninandcai be readily dleterminaddy engrefsi ne,
th h at I

o o BTG o SSERE chAER b B B A b PP e

protein wth aveesifraag cagipliv&jonangi ogenesi s promoting nmodul atory activity.
25 Wth respect to the point nutations) any nmutation resulting in_the

desired ##hi bit orfy t@Fa%Fﬁlq?HVaﬁf@FS}V%éWPW‘t19 ap AMOHRE @Frﬁf"a?%lclﬂo?f pucdeic geidpj g
i nvention. Fu Qe N
(mutation or f%P g‘gj 3?12}‘@8{})5&‘\5/\#%%& e{sf"giedn;g g?naﬁlgqg |rg&9:§g?gﬂant|é;em c
epi topes, fl uoncﬁhldmmh of angiegedesizrinahd a@ssus beimgpurested, nie granpangidgeeesisar e al so

contenpl ated, so on as the red dul at|n 30 effect o

protein is i nt’%‘lf’t“ ating SMPugy. ON&%?" 51%%@ candge %@Ffﬁ%@@%@hﬁ
TABLE | Src/ Mgk @kdciBedShéreln e thyosth &l mehod RndWig k® DRE SRilled Gn HeCart: active
stimulates SrcA (T527F~ + active stinulates 5 Src527(point) + active
stinul at@@ Src25The Sreprneiperinvgleit acid Seeor expIagsangejhe-Ste paeeineanibehi bi t s
Src( K295V - i nhi D ve t e
preferred expragg'gr?l%)t%r%% 3 ﬁ’é‘?’?uc‘fy E g?‘%gés;‘é"gﬁ & %érad‘r%lg@ﬁ{sliqnn?/%&n? i|"gén ?\étill?%@

RCASBP( A) conshe tisstie (095€arbddedNChn ypicallyite fxepsed i cie beiytiy sysenbiased on a
series of replication conpetent avian sarcoma viruses w th an enhanced

Bryan pol ymer #d@irisgrationoand hsreforedis mmast gfteny gated by jatraygnous admingsiraton 9he

envel ope 15 ¢l S I n

Vot hods. i n ol o B alte £y i EHRES S5is O s ol ginels afs SIRMBNER b7 g
J. Virol2561: :mmzum c(ﬁnkmtmrﬁ dﬁetpkmvcmﬁﬁsc;an\/bt adxﬁahktaﬂedrm&whously,
13(4):2604-2613; Itoh et 1996 el o~ t 2:291- 300, and Stott et
2y 1908) Bi SHAAIOGEAY. PHARUERAY. TG BB bY dICRN I BobHe AL
(SEQ I D NO. : 1)kan Be @élwRred By F&@stﬂﬂc@ﬁéaﬁélhed sequence listing) and a

restriction map of the construct is depicted as FIG 10) referred to herein
as RCAS. The ori ghhﬂlcraaeumzsqmp@m@n&mmgg auireIpsain oL mpyeic peigh vector

Schwart zber g, r ol r r. iy g of
a src cDNA seq errelue]léf{tbg SE&BPE% gﬁ bt\é% Hg%ﬁ‘m&/%@p é@%g{rlr% rlcgﬁ}&f{ "thé&}swsceérgt ng a
| i nker c3t ai ijegiohl@f alunftSdd3s} Bir-d&l@hmlc r Thé terni Mot dosee vlieatwsedinuni que Not

| site in the 5' end of Src 251. Src hasfa um&ee Clal site at the ﬁ
Di gestion of STerepes o therapeytis ¢ompesiugmyof th Bt Uiyentigisrefgrs &9 piyst éjnent

whi ch was t hegisklefalfd shﬁﬁtﬁc Ta?%n@ﬁ dosBdel for Ak Wp&ﬁ% urft Bhtdhidg @ver hang
allows for ligation wth a Cla I overhang that w'll not be recut with Ca
|. The src constructs suitable for use in pract|0|ng the 30 present
invention are readily obtained in the above vector by first digesting the
RCAS vector containing Src 251 with Not | and Cla |l (in a DAMt background)
to allow for insertion of a simlarly digested Src cDNA. Therefore this
initial RCASBP(A) construct containing Src Z51 was further used to subcl one




2 7 NO V 2002 WO 99/61S90 PCTNS99/ 11780 -31 Src constructs as(giqsﬂlgi\[bgnﬂz
above and in Kaplan et al. ( 1994, The EMBO J. 13(20):474S-47S6], into
RCASBP( A) whaogyshpt |-Cla | fragment generated through the $ecgrnSei17s0
construction. To produce the desired c-src nutations in the cDNA, standard
site-directed nutagenesis procedures2gamliar to one of ordinary skill in S
the art were utilized. PCR priners designed to incorporate the desired

mut ati ons were al so designed with restriction sites to facilitate

subsequent clpaietdnfih®Pguantif bf scrthRInREiA @fcullicy @npredidahedediidc acid
sequences are deleted fromthe nucleic acid consuucts through PCR

anpl i fi cati orih¢rapawsicitest aasseciaion WEh kiolaauireAIINEN LB Ac STTHT. ehyduds)
human and the |i - kgt b w
Conatructs. in AAQnSBlenea cfioodicferd W SRaR L Atk RS BB |
anpl i fy src. rimcdvenousiy. Hecalizabadministimsond can he aceoniplahed bedirectanjectigneorof
this priper adds, .a 9E10-nyc itope ta 0 the carboxyl. term pus of the
subsequeht S&’é’ ‘E'ﬁ‘ﬁgtaﬁﬁﬁﬂemégmrﬁ’ﬁééyngogmdn@%@?rﬁ%r‘%’t‘%lﬁ‘éé €after anino
acid 2S5 1 of pSiefoctuldfBbe bR iR gdiorEQe sydtentsOReperfition iﬁ%iﬁdulﬁtiﬁ%%h&n?@o' nyc
epi tope tag: VDVEKLI AEEDLN I(ZSEQ ID'NO.: 6). Two separate P were carried
out for each ceater bassd tamgowiryriocelusipr of fargetiegions bf ¥assulgturaassopiated ryith
constructs c rilsstsr ﬁctt edesby PCR were al so sequenced by PCR to confirm

predi ct ed §%c? ence™of clones. W] d-type and nmutated Src cDNAs for use
in the expressi QhesyofiposRion$ ate@inpihRfeedd in HuRnhérosdnapacibRONV A S doéaded abl e

from Upstate Biotech Laboratories) Lake Placid, NY which sells avian as

vel | aslthumaforsiudation @nd 4y artherapeutically alectivermouat.i JAe QyanHiy 40 &8 f or ns.

Al ternative i L : r i4n roteins
of the pr eseﬁ@?xﬁég}ﬁ? {Egﬁqgtaggsqehgrfdégge{g%g?ll}j’\g/ﬁrtgi&v[g%?égf ga%%ﬁ%l?iglﬁobed in US
Pat ent Nunbessbjéct A95ys6Blo B)lidetBe 4dhe iBgreBienl.46)d degBRNfINFrapanid efe670, 488.

2S Alternative . nethods. for the delivery of the Sr dul at.or r ot ei ns

i ncl ude del i $8¥SF of PRRise gmoug W‘Y%"é“ﬁféﬂl‘JF?‘a’fe%\f8 gt 85“31
described in oH%@ﬁidge&xeﬁi%é g’éa&iaén&%dad}@l g@&llla‘(% ¥adl iniveiuaPNAoWes@! T as
naked DNA as described in US Patent Nunmber 5,S89, 466. Del |_verdv) of conswcts
of thisl3 nvesuifable desage sangepfon sysiemiciapplicabon awe disgipsed dsrdinAndfepend opal
vector as degeridiedof Dy diidfo L Y ARAEYeANRL 20D RELAWaBR o ARyl T
vector preparations are al'so Injected ifmtravenously tor systemc delivery
into the vaséul &e thpified Dyeseinneyd adminiaratioal fellowed Y refdehed tdosesi 4t @ae of

i ncreased neovasgul arizati &%ag | ocal i zed .i njection of .a tunor) as an

exanpl e.  2MPrahgusinsesyals bsagysps IBSFHiPRGE PIEY SAMIMSIANAN, ;i ¢ 1 o expressed

proteins ar eA_@t’eﬁﬁti@Qlt@t, eoRioaS idiPivetRl iiNREWntNENSaT: 1 aldiRWnNGnehBGASE ON
and purification of fhe selected Src ?rot ein by nmethods useful for delivery

of prot28 ns & thedllgesk it thgdangesseeeifiech farendve theeanirsease comempisteddel i very
systens, such a desggr g i ?- g af Nunbers 4,356, 167. 5,580,575, 5

5, $42,935 and 5?643, Q'% of A KE hesk nd protein delivery systens are wel |
known to those iihibitidh vdiraygidkendsisiin impertamt tin & oarietyeofi dischbes, eefpras®i n

and/ or delivery of .the Src prot (éi ns of Iugg resent k.nventio.n

2.
Char act er i zaRPEPBTHHC HiseAstht PUSh BHeRRT ERIUERo PYOUF INGh ‘B%“Gd%rﬂﬂﬂmawm A.
Preparation gfofdefs &ialQritiifeRgnRalimntaR RfahMEdHERCHRohit BRicaRK K
chorioall antoic nenbrane (CAM after normal enbryonic angi ogenesis has
resul t @8 i n rheymiatismeandpsoniasisvedisarderb lagsodiatedswish $nappraprio§<aTdgPRPORBe been

shown to be induced.in respaonse . to specifi V. I r nts as
descri bed bymlyg?‘?)lb\‘?fc‘! ﬁssgﬁ SEF. as ﬁﬁ‘?ﬁq ese(ﬁg%ai@goﬁe%b&gg% (é%ﬁ%srﬁ%tér?ﬂ%ggt al .

, Am J. Pat blillary pf8lifefafion id Aliferosclofdde praqeesing patepordfis f aineaaterck enbryos
for subsequent induction of angi ogenesis and. inhibition thereof, Ten day

ol d chi ck en®sgciatedisordars afush ds SPEHTUMRATR: SIS PBIOF rpejastases #8EIEbIomes. ang

i ncubat ed at n OQ:hupd di - :the shel |
at the end o?eat%%gmég%brgﬁlf{%’g't %ﬁ%@gormiéhzﬁgkérl Sgggﬂ]va\l,i t t?ﬁgﬁfjts:ge}{cg#éggmg%l I
crafts3@riftreglire mebyastularizition tofsuppoer simorigrewth.i c Co. Racine W). A 20
second hole was, drille n the . bhroad side of .the. e in.a region.devoid of
embr yoni ¢ bl oodTg‘éss %?tg"%e‘t"é’lcﬁi’ﬁggn APROETRTS Y Bilsé’g‘%ﬁqs?%ﬂeé P?gtlhe%‘a‘.seaﬁfegat ive
pressure Wascghditdnesméiforhles sﬂhf)@h&fﬂdf th® liBeasehiing hdéRatinE @Poh thel diseahM
(chorioal | antoi c menbrane) pulling away fromthe shell nmenbrane and
creating a feanseongibute s cereenf theidisezskl 1a oneenehodimenst the ipvaiok 1.0 cm
square wi ndow was 25 cut through the shell over the dropped CAMw th the
use of a small nodel grinding wheel (Drenel). The small w ndow al | owed
direct access to the underlying CAM The resultant CAM preparati on was then
ei ther used at 6 days of enbryogenesis, a stage marked by active

neovascul ari zati on, w thout additional 30 treatnent to the CAMreflecting

o o - B Y T




enbryoni ¢ neovascul ari zation or used at 10 days of enbryogenesis where

angi ogenesi s has subsided. The latter preparation was thus used2if NGW 2002

i nvention 2 ? NO V 2002 WD 991 61590 PCT/ US99/11780 - 33 for inducing
renewed angwo®eResios i n response to cytokine treatnment or tumgfr/gsyeaede as
descri bed bel ow. 3. CAM An~ogenesi s Assay A. An"gi oQenesis |Induced by
Gowt h Factors 5 Angi ogenesi s has beer®3shown to be induced by cytokines or
grow h factors. Angi ogenesis was induced by placing a Smillinmeter (m”m) X 5
mnm What man filter disk (Whatman Filter paper No. |) saturated w th Hanks
Bal anced Salt &ahethplates (#iB6Tbn Gf Beflogénesinfprsdeanla e BEodilB&Swe@N ai ning 2
mcrograns/ mlliliter é; glm ) reconbi nant basic fjbroblast growh factor
(bFGF) 10 or v@iseass £pneHemt Haeiexfeng af RNGIPERREHS 1Tha tLisFucy ‘ﬁﬂbﬁ)ﬂ%@n‘i‘?rﬁé}ef“
Canbri dge) MA) AN it i Oy d egi on
devoi d of bl oo%P@gtsﬂgg?s arllﬁfe%i ﬁig t\?\ﬁl’é%\%? r\S}/Eetrh é&ﬁ,%@%{g&*&g@%@&;ﬁ&h#rp & C her
concentr ati onsmethodgs.om h factors are al so effective at inducing bl ood
vessel growth. For, assays ere inhibition of angi ogenesis is eval yated

W th i ner Svenous. TR a8 PBEHlged ADRYBT. S isss 6 f FHGtER ob f itiareed Gitue

i nduced with Iz ﬁhﬁ/qﬁi*gioggxgiis% beEfdibited {s AneRkd siksud MMoBedBRi Wilre there is
Angi ogenesi s was noni tored by photonicroscopy after 7 ours. B. Enbryonic
Angi 0 eg_nesi shepyasoghrizptiaspel mflamed ftissuce v Whist ¢lagg theymedrodcontegiplates

angi ogenesi s inhjbit o n .nat . f ti . e e .
neovaseul at ur o HIoRGEESa BodeEl B i (AR, ich & S BB E chronj
described. At drficslasiiRgmatismdayishrmmpieodt nor-imbho inflammed shues ainepsoridee goi ng
de novo growm h_and thus provides a useful system for assessing angi ogenesis
nodul at i gﬁ by Hssee ap¢ thsrlicei ns of the present invention. The CAM systemis

prepared as deSCrfnb%ﬂﬁg‘r?&?ﬁ&ﬁeﬂbohﬂﬁerﬁ?(&g%g@ b%g?ég‘ew,\‘,ﬁ g FehiRy tfsﬁxe]?@fr g ormed

at enbryonic day 6 rat an at day 9 dulation o

An~i ogenesi s gmtikbtawith @dretinal tdiea@Afchss ajabetc é@kvp&hyhmaaﬂaredngenéraﬁmm or
protei ns on angi ogenesi the foll ow ng assays were.perforned.on 10 day old
hi ok CAM pr o BPRERBIRE elaepgmE and s HabSheRETE b BhE iR is FBR i0eioocr | bod
in Example 1 vgphgeh@isivBére@Rerk Bé Aedvascutdiizaliem of retimat adsheged fibrobl ast

line, DF-1 (gift of Doug Foster, U of Mnn. ). This cell line as well as

30 primaty chi ck lamsr3dditiqnal eated embodiment Aosipe tobe Feded s hgmer issue of
however the DE- b or e, "%m i &t L L tants were
col l ected from J%@Ehﬁhuﬂgﬁtha[ggg%'p?o ucgirgésérgls?dd ;éarlllgésﬁ iaﬁdrgagk‘gﬁq{c l(:Eeag CLM

medi a [ conposilenangioR0omagicfitrome and pipd Bkeecaneer, \and theDiiygenedis o bei d,

gl utam c aci d).Bﬁi c{é\r/EM 2 7 No v 2002 99/ 61590 -34“\)!EFCT/ U899é11780
vitamn sol uti’ ?!e i TRPT HISRHE INBIOEFOGH WICTS [REF AL PERYASRE e Gh ek M B ed by
ul tracentrif ugakien TepicdiGolidrumoh Gskuss atat2ile BYCGhé proasenthifigiRodzdnelané haiged
viral pellets were resuspended in 1/100 the orig]:enal volune in serumtree

CLM nedi & al inghereay bieast.sqodpre darypgeaoryarippeand thedikgdissues s dakibiianofser i al
di | uti f . Vi ' | eqt i di
gt eon 11 uor eodSp BhR anilopResé S b HarittdsnR bt GiIcHesh BALRAE e ICDC! N0

primary chi ck impbrigm rolebsicolvhsealasizatioat plagy in tumou lgadvestl. fInrthed 8bsédceofirs. The
titres of viral stock .that re ohtained fol |owi ng concentration rouytinely
s e apiaia e tegpired

exceeded 1 OB IPOVasgulapization of SumoF s, e AuBay sk dges et Qh3iA the faguye
corti sone acet i bOR WIRLHT) dohdet 88difloMBriwil rdftedsts SPMRIBaYeT ©

prepared in 3 ngy cortisohe acetate for 30 mnutes I1n 95 et hano The
di sks wel%e dr ibecbmes meckativi resultifg avnkitiinglofithd temen soaked on 20 ,ul of viral

t ock disk fqr 10.minutes.. T di sk ied to th M of 9
70 Gy ohi ok o 5E i pOEL SR 4% et ISOLPIEpes T Meliblod ar 37¢
for 18-24 hr. idiiBitin®ithi6F néBvalcubtF2atén EXMiﬁtiﬁ%@l@ﬁéﬁadﬁ%g@n@gd?%gﬁﬁnéto

concentration 15 of °'5 ~,g/m to the CAM i vol'unme o

ina?2
appropri at e vileupresensahethegisarSimilarly, the invention provides a method of inhibiting

tumor growth by practicing the angiogenesis-inhibiting methods.

30 The methods are also particularly effective against the formation of metastases
because (1) their formation requires vascularization of a primary tumor so that the
metastatic cancer cells can exit the primary tumor and (2) their establishment in a

secondary site requires neovascularization to support growth of the metastases.



addi tional boost of virus to the CAMtissue. After 72 hours, tgz NOVE 2082 e
har vest ed and exam ned for changes in the angi ogenic index as term ned by
doubl e bl ing of the nunmber of branch points in the yi ng
t he di sk. ‘E&’%ﬁ&se assays, the tissue underlying the disk %Eﬁ?@?gt ed
in R PA 20 honpgenized with a notorpged grinder and Src inmunoprecipitated
from equi val ent anbunts of total protein and subjected to an in vitro

ki nase assay using a FAK-GST fusion protein as a substrate. For the

i mmunof | uor escence i ‘ [ e ' ' frozen in
OCT) a cryopr esg?l vaaf%k\&/ig{i gélg%%[tééﬁ e;pﬁﬁb{-% nﬂg&%lél"g@a{e?ﬁhé;é%t%g%%%f g’re 1 mnute)
i ncubat ed i n method @i cahjugdh With stettiefapies sublpus cotventionat chbmoderapycubat i on
in primary rabbit anti -Pho,sphoryl ated ERK a}nti body as descri bed preyiously
(Eliceiri et drected aganst golid| tumpy and for gaggral-ofmestabljshment pfgpetpsigsesddiei n pBS
and det ect ed W ik : - SEGA ' k j f Endo
e~~nous Src bayhgl@&a:'atgédj\e/%%—&%h?sses@qt@ ‘f]gs tZ'P %dg@??%gc%nﬁ&dgﬁﬂhﬂ gt:'?@?rg on Src
activity5in rhcmbtiterapy, 3dhaughiiviyerefeiably tchinhitit hngipgepesis aftps awegimen of
performed. Tissue extracts of 10 g%y ol d..chi ck..CAVS t ha. h(?d been. exposed
to bFGF or VI PETApY i times where, tg tumEp fissue, willbe Fesponiing, 1a. the 1oX{g, o

I mrunopr eci piasgaufchyf frﬂﬁtiﬁﬂuhgé@%@@iis 8RBV B tHeQralisiphaifed Blo@ﬂd;up;{}?iaﬁ@t ed
to an in vitro i mune conpl ex ki nase assay, usin 2 ~NO 2002 WO

: 'S a FAK 2
991 61590 PCT/MURIKS| to7Hhg tumer dssye.f §a peditipa.olt 43 nreg@rr%fi udminixter the
el ect r ophor esgg: I r L Cenli t he assay
are shown | n%ﬁgl&gg%s\ﬁl%@?@hﬁ ﬁ‘erﬁ%%d}edglseﬁé S?%%Qr thgf:et slo\llx;ﬁpgn{ogsg g%/‘%ez%ér%% in the
i ncreastll demembyedoés 8 ipeophglaxisiaghingi hétestadeb-G- or VEG- treatnment 5 as
conpared to untreated (nock) sanples that are.indicative of baseline Src
StV by i i ne RiEELEs PisgRIaRed R GeeRe S bre SayBRi kAt o 2
fol d i ncreasehdmetitdo@amans aﬁmg 18 GiHiditibY oP t@fENtissul grH@thCAMintibRioaPV e
ki nase assay bl ot was al so probed with an anti-Src antibody as a | oading
control for &P EleEAstasS formaiion gml twragegssion 1 egtablished dumeofs.

Ret rovi rus- Nedi 3 gl CH0R FARESSIranogh Seifoll $HIc) ERRRRS the oni ck

CAM The fol | ow Nng-assay waS p orned t o assess mut ated Src
protei nES on phRglifegeioadh® thetiisne aCly sie ef pepdutaroudaanshhrinab segpnaly day ol d
chick CAME were exposed, tg RCAS- Src A or _RCAS- GFP eﬁ)r essi ng retroviruses
or 15 buf f er 3RBPPASYLBRch AAMPERhGSUCHRSS 9f APBIOBIaSYesthS BUSFaLBB B The

results of {BrstirBRtdK dRIsMORQHRing Bedibdosis UAn WARLRsitbiRd | pidkeddiorandi ogenesis

was quantified as descri bed abO\I/‘ Represent ati ve photom crographs (4x)

wer e taken wangiogenssisrwlich &ripBibisgrbby shesprosant imetinds, BiRrefRse cthe neveatigdgenous
Src activity S. a L 0geni.c i f. Xl . . t, 20
Cans 1 et d AP RATTEL PR n o Pes 00 L Siroachent heEBALETST

mut ati 20 at @id presen ingkthisiinl dapiasi tbiiowing 2bgioptastyaptogedisen e Foo ishibition

phenyl al ani ne_resulted in an enhancenent gi nduct iéﬁag) of ,a%%i ogenesi s of an
angi ogeni ¢ i REESSIEROSIgpiedRachiyated yrosine ¥inase sy Ricalbe Admpystged aneq g at ed

angi ogenesi s aj 8o Ialﬁg r{:ﬁ-gée‘a@ﬁtbeicﬁhsfstﬂﬁ'e &i6h r@eéelﬁ wall 0 E@k ok Gest@sis25 C.

Retroviral Express Src A Activates Vascul ar MAP Ki nase

Phosphor yl at typicatlyefoefffoar abaut 23p abgutd8 dayspand thore typicalyfor abowrthe UBGF and
PMA on vascu:ﬁlr NAE léol r}asgcpho?sf@[l\or yl ati on was al so assessed foll ow ng the
assay proced élgy?j %l MR CBFE " Snd herein. Tissue extracts of 10 day ol d
chi ck 35 CAVS efhepeésehomdthbd for infibhingadngidpenes inog eissuatassoctnedavitall e
concentration) for 30 mnutes were conpared to those infected with Src

A- expr essi ngdisease sonpditigns #d therefose far alsy pragticing the, methads dpr Herpiepbeld from

equi val ent ag&lﬁéeﬁeﬁg-ﬂﬂ%@ldis@ﬁs@&,eéo%ﬁ?ﬁtﬁ B5daditg SHELE G ShidiPafglogeResd LT O

i mmune conpl nase assay using a - o
is occurring, or is at risk for occurring, with a composition comprising a

therapeutically effective amount of an inactivated Src protein or vector expressing
30 the protein.
Inhibition of angiogenesis and tumor regression occurs as early as 7 days after the

initial contacting with the therapeutic composition. Additional or prolonged



2 7 NO V 2002 WD 991 61590 PCT/ US99/ 11780 -36 FAK-GST fusion protein a
substrate, electrophoresed and transferred to nitrocellul ose. ZTEeNW:sﬁSﬁZS
of this assay are shown in FIG 7A where untreated CAMs (NT) exhibit
base-|i ne amdogerseus Src- nedi ated vascul ar MAP ki nase phospharGazeoa1rso 5
Both VEGF and PMA resulted in an approximte 2 fold increase over baseline.
In contrast, Src A enhanced the actrvdty approximately 5 to 10 fol d over
that seen with untreated sanples. Aliquots of the above whole tissue

| ysates were al so neasured for endogenous ERK phosphoryl ation by

i mmunobl ot t i ngxpastife tannative Sphpophn iERKierable fotly daygs 10 6swesks, prefdrhldly 7B.
For this assesgmegt) égcﬁagl old CAMS were infected with either nock RCAS or
RCAS that expPRULdE YS:After two days, CAMs were dissected,

cryopreserved i npCOCT p&@n@ﬁi@hi(ﬁMi%n&igcm Sections were inmmunost ai ned
wi th an anti-phosphorylated 1 ant1 body (New Engl and Bi ol abs), washed and
detected with a Hoeaseawhererhistdesirghla @ PERQIY &F PACHHAEINZIYZCRATS.body. 15

Fl uorescent i es re r o0l ed-. . (R Inst.).
The. phot o cr SURSHEPRal BhedE e bR site s BaR o iRl
A-treated pregafigd bosEniaBiMsEste tcompacdbleconthe ahahodd désetibed hurein@bspei foement
for Src Activity During VEG, but Not bFGF I nduced An~io e~~nesis 20 To
assess the ef fERitigh. Src nodul atory activity on growth factor induced

angi ogenesi s, gt h?péfgééuﬂwm‘%ﬁﬁi%“§ were perfornmed. Nine day ol d chick CAMS
wer e exposed to tor preparation that expressed the

dom nant negati v&hSpresenntimtenton caftemplates ttherageuic copipbsfonSnusefP 65M as

L L

addi tional 72HaqiERni MvédiBnROBABNSE PhiNioldBRANE Bolerabler&drrier 10detier wilia $revel
of angi ogenesis, quantified as described above, is showmn in FIG 8A

Repr esent at i vBropHbobNeQeroeppainof CBXEySiRtha e PIPIFN@S describrst kereiak dissalvadn a
st ereom crosc e 8C illustr. bl .oty P, i . i 3.9rC

anti body to S%pglé%?%eﬁmlfr & aéx%raé:églé%? rgqlggf clnzéﬁpe?%r% tgﬂlsb? g%: ec%l’ t(1:1§I | s as
conpared to nielapkitRadomiiokision Theot iasidogenit wiea ainsiajsserdd 36 ai thatmalbaye

i ndi cate that both bFG-_and VEGE treated CAMS in the presence of RCAS- GFP
cons G 457 nduREBRAHLPAICBGEN ATPYYE PUTPOSEST N O Vv 2002 WD 99/ 61 590 '
PCT/ US99/ 11780 - ¢ ytddehertifi; (R riflshRARRLRAIPRLOSEHRS] SpiRRTogiallp MOCk or
untreated CAM preparations. The expressed doninant’ negative mutant” Src 251
was ef f ecti vetodgrablgharsi gramgnavEtrvarintorsedicrgnlyi asgheie sefer packmpositiensel i ne

| evel s white not. effective.at inhibiti . - i i Ls. The
phot om cr ogr a%gerghgﬁ%n rfmﬁlrffgeggB ep'ilsgﬁ d&ﬁgﬁﬁé&%ﬁé ?’?dm?‘gﬂgs%gg&lgéglgom in
FI ﬁ b_8A. Th:/J\;malreﬁblrs_QVd Eapably oﬁyaaﬁm?miogrto_o?ﬁ@gié& manﬁiﬁzlfl_aehlhcm tlmgic ogﬁneg is
i nhi bitar, en .angi ogenesi s i s i nduce t : icati.ons of the Src
prot ei ngoof tH’ﬂogu‘?"ﬁ’v&%t“i“@?f“\ﬂplf’Whﬁflﬁ‘é’ig“‘&h\é\%f?fé%ﬂﬁgz & ‘%ﬁ%‘f’s‘ﬂ%“ﬁés@sirﬁed in
the Exanpl es Qaloygaheigontenpl ated in the present 10 invention. 5.

Regression of "Tunor Tissue Gowh Wth Src Mdul ators as Measured by In
Vi vo Rabbit Eye MedpriepataticnyofThphasimaeelpgict! @mposisionl irbeentains getdigt h

f -i nduced ‘ ' b ved | E
7 uctur 65 ac BGRRIR paNeq g” ARetSf RERT whl ubLHiRd SR BRRR BB o) <
grow from t henctibgidited Rseo6h famutdtionh Tygscatlyrsuch cohmpositivup pteyprepavpbsgd t he

center of the cornea, which normally does not have a bl ood supply.

Stinmul agérs onjegiablecsitbercas liguid sRiutions oyFuspengiqash BKEVeEqselid fosms seitabiey

i nduce the gr Vess " tRE chs f n

Ant agoni st's o@y\%ﬂaﬁ%nge%ﬁ\ggéﬂsc?ag%bﬁZlghtﬁoﬁ r'E(ﬁe tggr ﬁé%;ms:an?ﬁt @?P &?E'qulf owt h of
new bl ood vegwepasatRa danaisottbeeemulsified of Ipecsemtedena lifnsemetdompositiora under goes
angi ogenesi s thrqugh an_invasion of endpthelial.cells.fromthe rimof the
cornea into the ’ﬂb’ﬁHV%B\gr%fé’ﬁﬁé‘&g%&‘%ﬁffh’é@exﬂpé%%@lﬁhcwcg @‘ag_ﬁ%qe\‘@?a{ly

visi bl e. The jabitie S¥EIMAEbIATRIRh R8HE i r8diPAOMII RS aBBuA® s¥itapR fepdel for
the direct observation of 'stimulation and inhibition of angiogenesis

fol | owi AQ t heisg amthertherapantic ohethedsplsasribeddieraint |Spitahlecexpipienis agodorea of t he
eye. example, water, saline, dextrose, glycerol, ethanol or the like and combinations

thereof. In addition, if desired, the composition can contain minor amounts of



A. In Viva Rabbit Eye Mddel Assay 1) Angi o~nesis |Induced b~ CquNIuVFngors
Angi ogenesis is induced in the in vivo rabbit eye nodel assay " with growh
factors bRghonE1sydEG- and is described in the foll ow ng sect ip3usss17@s
Preparation of Hydron Pellets Containin~Growth Factor and Monocl onal

Ant i bodi es Hydron pol ynmer pellets ce@b6aining growh factor are prepared as
described by D Amvato, et al., Proc. Natl. Acad. Sci.. USA, 91:4082 2 7 N
0 V 2002 WD 99/ 61590 PCTI US99/ 11780 -38 4085 (1994). The individual pellets
contai n 650 agxifihryt iHs@h@Wtsich as wditngePanalkiE)ivg boems, H19 buffering Eﬁén&
(Carafes, Marion Merrell Dow Corporation) to stabilize the growh factor
and ensur e i 88d Seolike whichsenhppgeothe ieéfestivangisrifi the activesingredisat.addi t i on)
hydron pellets . j_ni [ I - G5&i ng 5
retrovirus as p?{é‘gidgﬁgﬁp@r“g&c‘?@ﬁﬁ’%@&.ﬂ ‘{Fﬁ*e‘@B%?TQﬂe‘t‘g%é‘rﬁ{éﬁégféFﬁu n specially
prepared Tef pharmapegsidalintacteprabla saltsSofrany caltdonning lcothponems theedin. sur f aces.

Approximately 12 ul of casting materjal .is placed.i.nto each peg an

pol yner i%zed ﬁb@mmcgmcaﬂx ageeprahle salthigeyde B 3 §3%wen s#lisfamisd Wﬁ&@a by

ul traviol et j :al i f ' i BRSH S

previ ously dg@g@%g%gfﬂ%gs ?f ‘ﬁ@?@?‘%&‘%@ﬁ?ﬁ?ﬁnﬁﬁ%@% ssue %g(\:/{/tﬁh Wth
Src Modul at oas fAs ekdmpiar bylddoghlGht roe mphosptoris ecidsrensubh sagandn acids ad aoetic,

chi meri c nouse: hunman del | ner ated. b epl aci a portion of skin from
2SO D mouselaat. ARG e ket ovaiSdpredjEh e B SRR ase: human
model s prepas od RAHFEN o inbraiid 88%E si@tas, Tor'@mpt, Rbium,Jpordshivf, 15

I nvest., 91:986-996 (1993). Briefly) a 2 cml squaré area of skinis

sur gi cdl0l y rammeaiini, ealeiamSgl formo hydrogisles andeiuch ofgaaigehasahas r epl aced with a
human foreskin. The nouse i nest hetized and the hair..renmoved fr a5 cnk
area on each!>ePTERY §ipg,dr ?‘Hﬁ%{f’"ﬁb a‘%%‘%yﬁ%ff‘"ﬂ"eeé%‘%w‘@{ls‘é%%%iHﬁa‘r‘al%&?ﬁg‘?cu| ar
graft beds ofike2 cnZ are prepared by renoving the full thickness of skin
down to the fascia. Full 20 thickness human skin grafts of the sane size
derived from huRaysiclegigailyatolerablesdarmiers fer e Actve mgreslienteargoveibkeasingnd
sutured intogplacep. I .y e - A ' ' tured
to the ski n.thgflagt?ogé?ﬂﬁgg{)?f}Ilg{gge‘:%?l}s{%ﬁgeo%}ﬁ%l @é‘g&gg”@é@é‘%iaﬁgm@ﬁﬁ‘ . The
M21-L hAnman mifefial3nin adeitionl tonke activdifgdichisarmlawiter asradonmifma daffer sibh | i ne
(ATCC HTB 26; a"~i 3 negative by inmmnoreactivi.ty of tjssue sections with
mAb LNVB09), 4fri0dife phesp P@r%_nhwéwmqaﬁp (YAl sinrplogisl ¢ B8 BAH ¥

grafts on thg pfdsphdid-68ffeRAdShiife.© sﬁﬂlﬁmﬁmmﬁwﬁer&amﬂsﬁgaﬁ é&l@z}iﬁ/ﬁﬂe‘réuﬁﬁ VDA

23.1 cells is injected intradernmally into the human skin graft. The mce
are then obsaevkuffargaltpas well agsaks such asl sodinmy prd \porassfumnshlotides (dextresean
tunmors. 30 i.s established, retrovirus preparations
of the presﬁﬁl%tﬁggﬁ?@Eglg?{cgggg?ggl}ﬂﬁj?ect ed into the nouse tail vein.

Fol | ow20g a 2- 3Ligaikcgmpositibnstdae aisoncontaiss liquidi phasksan ddditiah e @dd koytheei ght

and hi stol ogy., The effect expressed Src.proteins of the present
vent  on orEcHEI Hovaer < Hadhti ot staadaiiern) i o e theRhso0

PCT/ US99/ 1173BeraBf dils dubh ¥ lcbRofResd 885 wafer iredfiuamr Ti ssue Growth Wth
Src Modul ators As Measured by CAM Assav Tunor growth depends on

angi ogenesi s ( FbItherapguticg@mmposisionreontaias a1 angiogegasis-modekEngamgunt of angg4p) .
| n fact, r . [ o ' to the
ant - angi ogaroreREgt iR segRERivehial, dr Bcitl Mty INARRBlELA 5,
Theref gfe) wectxravierprss\ie effectivelanoas of Soc pfoteingiypipalie fosniytedied i very of

ki nase-del eted $Src 251 woul d jinfluence the %r oagg of a. human .

medul | obl astOREIR BR@meunt oh atykeass O Jyelgii PEEceplL Ao TCBiBIHN PY BFg A doEGE and
very little qbheditadomptition O4MWeight percent is a ratio by weight of Src protein to

total composition, Thus. for example, 0.1 weight percent is 0.1 grams of Src

protein per 100 grams of total composition. For DNA expression vectors, the
30 amount administered depends on the properties of the expression vector, the tissue

to be treated, and the like considerations.



10 The 3 and 6 day DAOY nedul | obl ast oma tunor growth assays m;fﬁﬁﬁ(/ofdﬁd
in the chick CA Messentially as previously described (Brooks arv’,
1994). 5 x 106 DAOY cells cultured in RPM 1640 containing 10% fetal calf
serum wer e WAMMEHIN seeded on the CAM of a 10 day enbryo to RFIEHSAR2E1TSROY
tunor fragnents. After 7 days 50 ng tL{7rDr fragnents were dissected and 15
reseeded on anot her 10 day enbryo and 4’ncubated for another 3 or 6 days
with the topical application (25~ci) of either control RCAS-GFP retrovirus,
RCAS- Src 251 or nock treatnent. Using the whole tissue confocal inmaging of
i nfected tunor9. aArticleyof Manpfacsee able to deternine that there was
significant expr i : %}ﬁéﬂ t . i 3 nor
fragnent with thiegéét g‘gf@%‘?& £<';1l;§)cf)roac Bﬁ% @%@eﬁﬁgﬁfﬁgcﬁﬁm@i%ﬁ?ﬁgﬁmre
perfornmed in aotmitdrefobprovidingartre premimvofithe dmbentihe Ammasiticle efahameitaresol i d
tumor mass (Brooks, et al.),L 1994). The | t.umor wei gh fter 3 qQr 6 days
ver e conpar ed SATRSISEHPRGRIBINGEMRYRRIalRY BV‘IAEFFQ Wﬂ'g‘r WORPPT a%%%&ﬁ‘lﬁ F‘)tr ﬁ?ﬁ)a’s%? ght

det er m neg f or.qRagfdndb YéPrealddesf 4 P%mng)céﬁﬁlﬂi Apenf EOMAIRB] WitilCAYM paRhging

produces active angi ogenesis 25 (F allow ng us to selectively target

t he avi an- der imatdrialunor vascul ature by using an avi an-speci fi ¢ RCAS

retrovirus. FIG depicts results fhat sh Lral. | i of
RCAS-Src 251 to hﬁﬁaﬁp%erugcér%ﬂ%ﬁl %lnar?lﬁfeg%cﬁlrﬁ%&&& r%gg}F ggg{e{um)r
growth. FI G Sbnfpositond ottt prestut irviehder suirblet foa tprowiding o Sveprowint did CAM of

chick enbryos as 30 described above. Retrovirus containi ng RCAS- GFP_or

RCAS- Src 251 iganulatsddnio 3 phasplacagically aecsp@pblenformyasdeseriksd hepsin gecosding « han
50 ng. Aypepr j j h 678&11';5 A&dn rqek b

i nf ect edld\j/vi t h%R%Sa%bilé&g?gg{ecgg?%g '(1‘3&—;3 ?%vea sdsg@cl us%@gg?esggipgﬁe?‘nmrt he
tunor bl ood vesBNAsmoléule whigh\s zambled QPSR PCTHroedn/ The 8dicledof

(arrowhead) as_detected by.optical sectioning with a Bj | aser. conf ocal
scanni ng mcr &%‘Eaé:%(rﬁaﬁox—léﬂ)‘ﬁ~%mo'ﬁ%é? Pbgﬂg‘ﬁg caﬁ 8§?ﬂ‘§kgﬂ%§ﬁf?&ﬂ§8#g treated
as above that rnatifig aldoaWwiidntiAdiBstedvhérin, Zithér fh ey 6r Aultdile dbuages. t hey were

resected and wet weights determned. Data are expressed as the nean change

in tumor 5 wei ghtTherpaskaging meeriah compeisessy label; whichdndjeatss the usespfithgr 2

replicat gs. tanificant, | t : t 3
Gays (o B byt s0af BnBlitd dergle ) T e e ol AMLAdTy B 7
st er eomi cr ogr apitibitioh orgedrtiabibmef engioganasis sarsiuthgilikel dopditionpdisciofed dierdime

enbryos were K ith an 4, S. Stereom_croscope ay =350~cm . (Lower
pane?/) A hi ghtﬁ’ﬁa'ﬁ? ican fHrher fégﬁa%f‘ﬁﬁl“éfﬂ?sg?r B%Fc?‘PDdt {?ﬁ?g? @ﬁmaﬂg& #fmay
vascul at ure ofpe@a&ilirddUHR mdrReiifRt aThe i&ﬁﬁ?()ﬁateﬁial ckian@ndeovdneaskr{sy ¢bcat es
bl ood vessel disruption in RCAS-Src251treated tunors. The results show t hat
del i very of RERSEOM: &E PhAYNERticab age. pr eest abl i shed nmedul | obl ast omas
Vossel o T G ony R fefdn FERGET Bilpind halErdideR: RS BAARE e b IR
W thin the spaphasaoé, saper,ofoyls andriis 1ilBYapableypdrioldihg withi fix¢dimeansas soci at ed

bl ood vessels |n aninmals treated wiith virpus containing Src. 251 were,
severely disr @bmcawai Rt iﬁ"“ﬁu%é’l"a@aﬁpél?eeﬂa w&&qtmﬁwwgggbﬁgc Ph

control ani mlgfysé Flafs, 136nateliGvERBEs Adithe il Rofatherd 18Q11E Gkt S Shoved
GFP localization only inthe 20 tunor vascul ature wgests that the
anti-tunor ef pbarmacoricat cenipesition instuding tha [phgradebtical @gentr ¢ 251 were due to

its antisangi ogenic _properties. The foreqgoi.ng_exampl. n oppanyi ng
descri pt%sgn are ?’F P[FSF?E‘?FW@@‘&}?& Suths chgg%gg ﬂ%%ﬁrgfﬁéﬁ&ﬁgtl}’%g.ﬁﬁseggr esent
i nvention al senigiblé@kpressiditddsciibingdhé Boriempeof khe irdelecsf! tharlufaceurelapd giet ed,
since the deposi tfed enbodi nent is i ntendeg Lgs a 25 single illustration of
one aspect of U$ehef ihg\rharmageution) aeent qonfained WEFSIN. i s functional |y equi val ent
is wthin the scope of this invention. The deposit of material does not
constitute an adm ssion that the witten description herein contained is

i nadequat e t oExamples t he practice of any aspect of the invention, including

t he best de thereqf,, nor is it to bhe construed.as li.jlti t he s e of
the ot te t nahe 3ol cxfmples el FORE IYEidHore sbiafifh ifsrBREES
various nodi f hetof @68rsef bé Benstro¥eas kmiﬁdﬁllﬁdﬁﬁiﬁhgmhd mveitibae MbfaoRerdRdch
described herein will becone apparent to those skilled in the art fromthe

f or egoi ng des ¥nidsioms of sheyinvgnyonyinom knoveosiatssdeyelopets Wiphowaeld be withie. 2
7 NOV 22 -41 Wiat |Is Cained Is: 1. An article of manufacture
conprising packaging material and a pharnmaceutical conposition contained

wi thin said packagi ng material, wherein said




phar maceuti cal composition is capable of nodul ating angi ogenesisyiN( 2002
tissue 5 associated with a disease condition, wherein said packagi ng

materi al GPHRGASeE @ | abel which indicates that said phar nngeguidedahso
conposition can be used for treating disease conditions by zrtodul ating
angi ogenesi s, and wherein said phar-n#ceutical conposition conprises a Sxc
protein or an oligonttcleotide having a nucl eoti de sequence capabl e of
expressing said protein. 10 2. The article of manufacture of claiml

wher ei n sai d e urPiedt 6f dnd skilddll dQhe UR abE Co P& bmsideradi o §4 withiadihe atoptg

pot enii ates angi ogenesis. 3, The article of manufacture of claim2 wherein
said active ng]emré’éeér? inventieg Berginafier otpi@edr t i cl e of nmanufacture of claim 2
wherein said tissue has poor 15 circulation. The article of manufacture of
claiml1l wherein said tyrosine kinase Src protein is an inactive Src protein

and sai d noddl aPreparatiohidfic:Srcdiupresgiondnstru@s the article of manufacture of
claim$S wherein_said inactive Src protein is Eéc 251@% Src K295M, 20 7.

The art iSC! e of Fﬁﬁﬂf‘?ﬁ’f‘_ﬁﬁ _éheo‘f"pfﬁsélp CS“‘W_F\’&FSeH‘Sﬁ an Eim?q ing ANGIOBARGS, and
sai d conditi gr? xtr:lfcga&st Of ihk inseseht mPEMITAL eigdc RDNK iid hﬁfljp%latéﬁ‘ﬁxcﬁfrkéﬁécﬁh@é

manuf act ur e Inn 5 erein sald tissue is a solid tunor or solid tunor
met ast asi s. 8n eXpression canswuctfveptanuf act ure of claim8 wherein said

adm nistering is,.25 nducted i n conjunction w.th chenot herapy, 10.. The
arti ol e of manufBEERNE satercs sncetipdrerodipetisg:  SoPERtolSL ke BiS8€ e and
sai d condi ti @nsho®nli8tFIGORASEQ INIINDEL) With ehd ARPAED Ym0 /A4 Wésidue sequence

degeneration. 11. The article of manufacture of claim5 wherein said tissue

is at tlRe si thover incklG ZafSEQARINBI:dbt The sacaderd pretinipaquensei is taasiatefosi s.
2 7 NOV 2048, ¢ C%Aﬁgafgﬁ&é Gdsfiont 17208 1283 Uri$heHuctei@hdly ket N sai d

adm ni stering conprises
corresponding to the nucleic acid sequence of human c-Src cDNA (SEQ 1D

NO.:4) and encoded amino acid residue (SEQ ID NO.:5) sequences are shown
respectively in FIGs. 3 and 4. For the human protein sequence, the coding
15 sequence begins at nucleotide position 134 to 1486 of the cDNA.
Wild-type as well as a number of mutated c-Src cDNAs were prepared.
Mutated c-Src constructs were prepared by site-directed mutagenesis as described
by Kaplan et al., EMBO I., 13:4745-4756 (1994). The mutated c-Src constructs
for encoding mutated c-Src proteins for use in the methods of the present invention
20 are described in Kaplan et al., id.. Kaplan et al. describe various mutated c-Src
constructs and encoded proteins of useful for the practice of this invention. For
example, Kaplan et al. depict several products of chicken c-src alleles in their
FIG. 1, including SrcA and Src251.
Two categories of c-Src function to modulate angiogenesis are described. As
25 previously discussed, one category contains Src molecules that increase
angiogenesis and thus are considered to be active proteins. Wild-type Src along
with various mutations are shown in the present invention to induce angiogenesis.
One preferred mutation of wild type c-src which functions in this context with
respect to its ability to induce blood vessel growth and therefore increase tumor

30 weight in vivo is the Src A mutant having a point mutation at amino acid (aa)

residue position 527 changing tyrosine 527 to phenylalanine. This site is normally
a site for negative regulation by the c-Src kinase, referred to as kinase CSK.
When CSK phosphorylates aa527 in the wild-type src, the protein is inactivated.



15 intravenor~s, transdennal, intrasynovial, intramuscular, oref?ag V2002
adm nistration. 13. The article of manufacture of claim1 wher Qi d

adm ni stering conprises a single dose intravenously. 14. The article of
manuf act ur eWOISIEOM 1 wherei n sai d pharnnaceutical conposi t iRGT/VSAHINERO
conprises a |iposonme. 15. The article_of manufacture of claim1l wherein
sai d pharnmaceutical conposition conpr?ges a viral expression vector capable
of expressing said nucl eotide sequence. 16. The article of manufacture of
claim1 wherein said pharmaceutical conposition conprises an non-viral
expressi on vedloveveapabmutaged SR pk.cbeiregplataryotynesineseanvertedsioophenylalanine A use

or otein for 1 TNGnSErY R She BrolA M RRREBRRAY ot hoREAR i Bitlin, g
angi ogenesi s inot suliject 30 énreismionabyephosphdrymtidhsease condition. 18. The use

of claim 17 wherein said Src proteip is an active Src protein and sajd
nnadul ati ng pot eﬁf"“&f‘%%s g 88\%&9 een owpo have ther opposite,mpgulgtary é?gﬁ‘:tsai d

active Sre pr@heinBidgenai< ithib#Rg ahBfogetiBisahstedPoMrikfinipy €l SusRinthehdichzue.
has poor circulation. 20 21. ' rﬁe usé of claim 17 whexel'n said Src protein
i s an inacti vererefepedteeasminactivessst thutasidns.atBragins diaving trautatien tye penfes thiv2.

The use of cl ai,m.21 wherein said i.nacijve Src. protein i Sre 251 Src
poon 5. The Hiibitary My Rt rirliRd o ioRfrdeBhihel Sre rftoind n tha >,
condition is Heyainhibit idovasenlariBRibintisleding (it irésiuﬁing%m'Ehﬂogbﬁlﬁu@ﬁctNit?i m 21
wherein said tissue is a solid tunor or solid tunor metastasis, 25, The use
of clai m24 wREPES As Wall@s £ahaneed Seg agityity yesdting, Fomagrow th: fetarfeimudation ¢ h

T LSRRPY. TGl i 69 B b WP ond i Rz ©
retinopat hy, ds akieminam edgajvetvigh orspemacaolltisir aldhjgynerbddakasiood vessel growth,
and for example, therefore decrease tumor weight in_vivo.
Such preferred inhibitory c-Src protein includes the Src 251 in which only the
first 251 amino acids of Src are expressed. This construct lacks the entire kinase

15 domain and is therefore referred to as “kinase dead” src protein. A second
construct is the Src (K295M) mutation in which the lysine amino acid residue 295
is mutated into a methionine. This point mutation in the kinase domain prevents
ATP binding and also blocks kinase-dependent Src functions related to vascular
cell and tumor cell signaling and proliferation.

20 For example, for the mutation at residue 527, as long as the resultant mutated
amino acid residue is not tyrosine, serine, or threonine, the present invention
contemplates that the presence of an alternate amino acid at the desired position
will result in a Src protein with a desired active, angiogenesis promoting
modulatory activity.

25 With respect to the point mutations, any mutation resulting in the desired
inhibitory or stimulatory activity is contemplated for use in this invention. Fusion
protein constructs combining the desired src protein (mutation or fragment thereof)
with expressed amino acid tags, antigenic epitopes, fluorescent protein, or other

such protein or peptides are also contemplated, so long as the desired modulating

30 effect of the src protein is intact.



27. The use of claim21 wherein said tissue is at the site of cproN@Vy2002
angi opl asty 5 and said tissue is at risk for restenosis. 28. The use of
claim 17 wWagyQleisgpai d adm ni stering conprises intravenous, tpapgdeyiioso

i naasynovi al, 1 ntranuscul ar, or oral admnistration. 29. The use of claim
17 wherein said adm nistering conpri8@s a single dose intravenously. 34.
The use of claim 17 wherein said ph2irmaceutical conposition further 10
conprises a liposone. 31. The use of claim 17 wherein said pharmaceuti cal
conposi tion conprises an retrovrABLEEKPr essi on vector capabl e of expressing
sai d nucl eoti de sequence. 32. The use of claim 1T wherein said

phar maceut i cafrciMutasiont | onSiediyaetien: SEffgct 08 HSRRIOLENEHAWI ral expr essi on vect or
capabl e of expressing sai d_,_nucla%mé demfguaence. 33. A pharnmaceuti cal
conposition for stimulating angiogenesis 1n a target mamal i an tissue
conprising a SicAa{T5@2RE tr ansf eactivestiaulatent ai ni ng a nucleic acid and

phar maceyt i ca%‘ tabl e carrier or excipient; said nucleic acid having
a nucl ei ¢ aci 05%'8 ) encddi ngcH¥s SHMMES,r ot ein, said src protein having
any arn~ino agigsyesi due at colighuqe? exGgmbit§ or tyrosine, serine or
threonine. 34. A pharnaceutical conposition for stimulating angiogenesis in
a target mammSrci(tmncdt®sue -Con‘pl’m@[lﬂg a namhibits al gene transFer vector

cont ai ni ng a g &#ﬁ acid and ceut i. acceptabl e carrier or

exci pi ent; salg C" ic acid havﬁ‘ac ‘gga nucﬁlﬂlucyam d segnent encoding for a
sre prote| n a8y (pbiy C pr ot eijfadtiayi Ng aﬂ),ibagn no acid residue at col on 527
except tyrosine, serine or threonine. 35. A pharmaceutical conposition for

i nhi bit i g angi agenesis in a target marmal ian tissue conprising a viral

gene transfer V%ﬁ@%re?&fgaaex Hedfloft cOUFEN for U5t t MRl TRRHbh G

acceptable carrier excl ent sal nuc elc aC|d havi ng a nuc?ch acid
segn~. ent end!ﬂASBP(m)rccmsmut (ﬁE@tla Nthl\n r‘ilj:bmex;bu‘csmevaum isi hiaged 862 A

har maceuti cal .co tion for inhibitin enesis in,at et 30
Do s o t | ST bRl ALOR SORPRSAL MmN sk U 30 sBhEICe B4 ot ng a

nucl ei ¢ aci d polyrierase (BP) fbr iproved fitre, 2d-is 'S.Hcciﬁc for the A type envelope
15 glycoprotein expressed on normal avian cells (Reviewed in Methods in Cell
Biology, 52:179-214 (1997); see also, Hughes et al., 1987, J. Virol. 61:3004-
3012; Fekete & Cepko, 1993, Mol. Cellular Biol. 13(4):2604-2613; Itoh et al.,
1996, Development 122:291-300; and Stott et al., 1998, BioTechniques 24:660-
666). The complete sequence of RCASBP(A) (SEQ ID NO.:1) is given in the
20 attached sequence listing, and a restriction map of the construct is depicted as
FIG. 10, referred to herein as RCAS.
The original Src 251 construct was subcloned by Dr. Pam Schwartzberg, at

NIH in Dr. Harold Varmus’ laboratory. Briefly, cloning of a src cDNA sequence
for expression thereof was accomplished by inserting a linker containing Not I-

25 BstB1-Not I restriction sites into a unique Not I site in the 5’ end of Src 251. Src
has a unique Cla I site at the 3’ end. Digestion of Src 251 with BstB1 and Cla I
generated a BstB1-Clal fragment which was then ligated into the Cla I site on
RCASBP(A). A BstB1 overhang allows for ligation with a Cla I overhang that
will not be recut with Cla I. The src constructs suitable for use in practicing the

30 present invention are readily obtained in the above vector by first digesting the
RCAS vector containing Src 251 with Not I and Cla I (in a DAM + background)
to allow for insertion of a similarly digested Src cDNA. Therefore this initial

RCASBP(A) construct containing Src 251 was further used to subclone all other
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conposi t i onWO/63890nul ati ng angi ogenesis in a target mammal i aRCT/USTNI780
conprising a therapeutic amunt of a §LC protein in a 5 pharmaceutically
accept abl e canni er or excipient; said’sic protein having any amno acid
resi due at codon 527 except tyr05|ne serine or threonine. 38. A

phar maceuti cal_ conposition for inhibiting angiogenesis in_a target
mammal i an ti ssYe censipicisssiigsaibad abeveprnst i kanlan at pladl A eIhg_EMB%_

" Al Aok nad g 7s8). TG RCRUPROUR Ny DCREY Rnf EhidhRg ARIH 1

. A. A37?. A&YL. Afthe 8& Z83cohytrtion. Ao prédduceAh@Adesired c-src mutauons in the cDNA
;' 'ZA‘[ Of% RZ%_' E’\ %%QT aﬁe\{?%’]"@ﬁ? gﬁu@é{gﬁ gro%ecﬁxares 'féﬁrr]m]fg\ ¢ 16 one é‘ll'_dl ary K
a] c<al] c<q] calgahi Ve aliczeal qadpz g;}wargaeal ehicR] ifcahehe Ml @é&]r@@}xﬁnﬁio%] cajc
ay] ca] cRa @FJ8[ " w+%Bl { val gb] X] c”] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] c”*a] ca] cweqrea]seaiv;lg@qdc\a]tfemp&p@@r@a}ctfe@}lwpcﬁa seguentglonipg sigpsa) ca
I D5THr &n7;

"%azupke’ ZU] ] ce{]‘“? IR %{]Sc‘% ca ‘]dm UCI lc@a]dcgﬁ ax]ceg a]ec%Tletef(fla(]"é"‘% cal ca] ca
] ca] ca] ca] ca] ma]:le&]auid c(ais@@dts:&ircwgmm]:kadm;ﬁiﬁ’&&& tedhniques biasel) chiGhé khdwr 22933
3334[ 444P5t 55} xsnl d_Yke’ ZL% ca}c"a cal] calca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca]
ca] cal] ca] c" aFPAYA sequsnges o4 Fhiskera umanand the like demolegscef] 3 adsubBaness
T\ 7T77*81§p888§, 9902 Ew%o structs. <t Wr ngb] Xke" ZU] ] c] ca] ca]c aUc
a] ca] ca] c™a] ca] ca] ca] ca] L] ca] ca] c”a] ca] ca] ca] c”a] ca] ca] ca] ca] ca] c"a] ca
] ca] c”a] ca] ca] ca[n one embocxment of the invention, the 3 PCR prlmer used to amplify src

<<j ?DDDD$F) F6FGH AJJ! L
)Ca] JCa] ca] c’\a] 8”§+¥§aﬁ°bd§] gxl ]eggq%ﬁm % %equence higis DYk 33 cal cal
al ca] cal cal Capgmﬂm‘ﬁﬁ’wia@% Qwﬁ%ﬁyl&}xﬁﬁh@ﬁbﬁﬂkwﬁ&equem Src construct.
TWTuTTUZUUUVVWVWWW

aa" abaab/ bbzupje [V]] ca]lca] cal ca]c”a] calc
aU] ca] c" a] ca] ca] dhajfeliqwing é@}ww@g] gdded after ammo acid 251 of Src to generate

121 ) bl i SO ARy ¢ SPIRAApRRER s VONEORTREEPIN o) oy ¢
D00 C%falm o A vt a devE e Lo ateal exal oal oral caheal cha) Gal cal ¢
2] oa) ona) va) Sigiak psulh Ve i) Mf el Bp s Ui P SR Bt A g

SR itvaa bk caliggbeaheal ca

ca] ca] ca] ca] ca] ca] ca] c"a] ca) c™a] ca) ca] ca] ca] cal caU] calcalcaUca]c’alUc"a
_ TXwDHMZ] f vd; mutated Src cDNAs for use in the expression systems of the present invention are

oA h e B ST 0 AL A CApRabERl AU RGN ke o) o2

, 7TAhyEMh&: ap Yavhivasrve]l $Shemambeaaad akm&ld&hm]deac]l andl acdyaed afuediebiozsmbc”al ca
] c”Ma] ca] c™a] ca] c’\a] cal.c™a] ca] c™a] ca] c%cAa] cal cMa] ca] c”a] ca

8_z[ CG MRUNxs} wr PBINAHYS SEBression | VestPEs t0r uiss é‘a}}L@\%i]PéﬁngE‘gatPE 2re PEQteiRg ebihsa] cra

]caU cal c a] Gnvh& lud | vect p
a] ca] c”a] c”a] gra calcalca alxo ]nc e adenoviral Ras) orls:a}]sgﬁg‘]‘bed in US Patent

: H xr ngb\ Whc] Nﬁmb]:(sa] d%\] 36&]5013]304%] b 236" A PBAPIT ahmh P378)488] c"a] ca] cMa) ¢

N N A N | h
a] ﬁ~>6<1]5$1 ]Cxﬁ]c i%ﬁ%é]‘% ?’}:@8%’%%&]%%}’ ‘6\1 &]&,3}@'&% Lﬂqgﬂl}iﬁﬁtg]}éﬁ&]tﬁlgf clydea) caj cra) ¢
a] c"a] cal ca] cadived 6P 5 EBN?(\@hﬁaa] a@]ﬁalmio? Eteﬁ:' as %f\@bdd]wgg}@\ Vhc] XS e

] c] c™a] ca] ca] c*a] ca] c”a] ca] cMal ca] c*a] ca] cMa] ca Nal ca] ca caU ca]c"a

] ca] c~a] ca] cBjtent] Numbere, 67Sa?i14a§nd\égla%cof DN MA nigdel f\ifscrjakeyl EINA Jasa] c”a] ca]

S]A ?L]C gl\ g? LE]A C&eg?l]é%ﬁda &lc‘?%gjllgl(taﬁh J%@kg]@él %{ acl‘y of constructs of this

) tw'. $On} g~y inbelitiohi 1@]a]s§%9ﬁﬂni‘{edi}&ﬁiﬁéﬂ apRlcagibs AF aatied] aked) asbberbéd in
aJca] c™a a] ca] c" ca] c”a] ca] ca] c”a ]]ca] cal c”a] ca] c*a] ca] ca] c”a
] (t alF3 asadycsystem below. For example, vxral vector preparations are also

a] calca]calc C a c cal ca]
a) cal oal Ca]a,]g g:eg]afgaa\?k&gm%el@@ CRUERHOTRS HCFLLAE BE GBI RLAH

a] ca] ca] ca] cae]rea]soa}ntgaﬂabla]maimsac}tt{haﬂea&]dqa]ovﬁﬁhmm]m@dma] tedatisddcinjectidre 8f cal ca
] ca] ca] ca] ca] calg] ca!
7} egr WKk 8L~y t DIUFICFURY R FXRIRG] ca] c”a] ca] ca] ca] ca] ca] c”a] ca] ca] cal] ca] ¢

a)J ca] ca] ca] ca] ca] ca]ca]ca]calca]c"al c"a]ca]ca]ca]ca]cal! SBV?0~ qi F/
{upjd_zid ZU]calcalcaUcaU c aJc aUc a]ca]ca]ca]calcalUca]lc aUc a]Jc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

)8(|j XFa*| ] be: zuoj e” ZU] ] ca] c”a] ca] ca] cal] ca] c




UV] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 6E?UCRWO, H~yt oj e” [ \Z]/cND¥aR@fg] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca]c]ca]ca]ca]ca]ca]ca]c&al ca]calca]calcalcalcalc
a] ca] ca] ca%%ei I &L #10Y&H&HE' () - L#10% & () - L#10%& () -! §1¥T,U599m780
"10%~& ()-! iO%\IHNH& ()- 10%4& ()-csma?yW8 #109%&' ()- ! #10%H& ()-"'0
#10%)HOH& () - TLH#LOYHHE () - ! L#10%AA&'30) - LA#LOYR () - ?K {\:!L-#10%

& ()-:%10% & ()- 10H 10H 10H#I =109& () -! &0, #109%HH&' () -! &0, #10%H&' () - Z
zX6{\: 1" y#lO%&' ()-Oy#10%t & ()- @& #10%&' () - @ >y#10%&' () - @Q-#10% & ()-:!'L-
#1092 Z&' () - : 8z X jtrd @k ressed protems are also come dglated for delxvery thereof

10tt! (" 10% t& O)=TC1I0%& ()-!'(" "10% - y#10% &°() - @oPL: S, " 10%&
()-109& () - -follOﬁ/didg(c)xptdsswn&W rpﬂh@camaﬂ of' l:b@fmle(:gedoﬂ:omtéx)l by methods useful

10t t 98] dEL: S, 10% #10%: () _F, 10% 0% 0%&’ 1
109 () - D5dE1°"s ehiysg of 9&‘%5 PIP%Y(P)EB“}% (q)gb@lﬂ*% tnbd cides GF‘PS-")"“‘C

10%& () - 310%iefile s/e&m@g subHOE ldeSeritdd%h s Patéhi (\Dmnaé}slli’%&s(lm L5 58
10%& () - s @Y100% $10%& () - SHLIO%&K () - Hr &JEL: S, " 10997GLO%&' ()~ 81 100 & )

-9Y1109&5 () - &, 5412.)9&5 aid 3,643(598. (§)£her vecwt gid &rotcm dellvery systems are well

’ g% ()1 'R 9180 Sntol 4?10sc of orgma g]?lll m]ﬂ? arQ f&rollrs?:loty e Q(ﬁrléésion and/or delivery

| " #2X6b@ >&#J&qﬂﬁe Shc pIoRIOBRE prblefl HIURIE & () - " 10%&' () - 91" 10% () - 9! " 10%&.
") - 9HHIU & WUSb@& @/flo0 6" & ()- I &0@¢100 5" & ()-! &#10%;" ()_ | 8&#10% " & ()-14

&#10% " & () - 149 &inug : ted>Chick1Chgripalis ane $CA

9FT& () - 4! ol Z#109HH&! Y10%T& ( 10" 10"" ) -
10" 70} ofb! @#@gﬁﬁpﬁ-ﬁ% #100@ ()-L!" 10908 ()-G LI "10% 1 & ()-G
| Z#100678) () - 41 | ZARROROREL bar!!O Srkilbad A TR IRSERAKDbictmembrane (CAM)

1096& () - 101 | 10| | T011 ! @ T#10% | & () -
@ T#10% | & ( plterapquma vy qoic apzipgenssis das Tesulied imthe fopvasion 9f marursyiend ) - 5|

1001 t0%6 () T EDoeAEpET i T ten sheb Bt yRiGAOB R bkt | soa6 e

6 7dEST2! H " TOtoRinte Wb &iridr Bhfrm@Me@mE described OYEKitfovidhFet :0Y@Enire; 92963658 () -

O 1
L10%& () - (1987) and Ausprunk et al., Am. J. Pathol., 79:597 (1975). CAMs were prepared
15 from chick embryos for subsequent induction of angiogenesis and inhibition

thereof. Ten day old chick embryos were obtained from MclIntyre Poultry
(Lakeside, CA) and incubated at 37°C with 60% humidity. A small hole was
made through the shell at the end of the egg directly over the air sac with the use
of a small crafts drill (Dremel, Division of Emerson Electric Co. Racine WI). A
20 second hole was drilled on the broad side of the egg in a region devoid of
embryonic blood vessels determined previously by candling the egg. Negative
pressure was applied to the original hole, which resulted in the CAM
(chorioallantoic membrane) pulling away from the shell membrane and creating a
false air sac over the CAM. A 1.0 centimeter (cm) x 1.0 cm square window was
25 cut through the shell over the dropped CAM with the use of a small model
grinding wheel (Dremel). The small window allowed direct access to the
underlying CAM.
The resultant CAM preparation was then either used at 6 days of
embryogenesis, a stage marked by active neovascularization, without additional
30 treatment to the CAM reflecting the model used for evaluating effects on
embryonic neovascularization or used at 10 days of embryogenesis where

angijogenesis has subsided. The latter preparation was thus used in this invention



7\ 777*8p88dEST2! H " 108&s- " 109%6& ()- + 1096& ()-9 *z109B& () - 9(

10968 ()-&&' ! 10968 () - 9%A09B& () - 88@99: 9: dEST2! H 2 7 NOV 2002
"107&81096& () - &y5S109B& ()- 31096& () - &@1096& ()-&0S 10968 () -/

109%6& () -9:W0:99/61590; b@H " ! ZY#10%p& ()- $10% ()- 105 105 FOH/UBIELSY)-
3:g10%& ()-8 1096& ()-

) <<=>| 7@X6b@ 1 &9" 1" 1 109& () -!sf-#109@3B)-" 1 sf-#100& ()-"!sf-#109%& ()- Y#10%
& ()- 1 Y#10%g& ()- @ Ai B>CCODDMUR@! 10 10 '9°1"10%
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10998 () - & S! 10988} | 10998

0 -?0%5 ) % 110 (;&Zé( %g&%ﬁ%ﬁ%@ﬁdﬁ$d@é§&#%{%@d® cyeSi@ttes(orgrdWiBticiols, 10%@

+@0%& ()-vyy) Ml()@wbge)xesw(l\ca@/g&h(cyed B plagiagsa 6)miflimege (hin) X5 mm Whatman

gg%?f' §/) 13%2 UUVd% %!T#f 49&9 %LPF&% é&%%%t?&Yl 0% &I‘%ggail 10998 () - F. 310%

10%g& () - 910‘V@%1&c)on7m93§/@r&13(00 L&rand Island, NY) or HBSS containing
1098 () - | WAW Xz XXZYZz X9b@.| #109VK! () -t 1 #10% % %' () - s’ B fooae gg 155" 10
9%41& ()- ! @s'migugrams/miligiser(pggnl) yecopyipantpasic fibophiat iezowthfacos GEQE)- 1 0Y( -

fﬂlgooﬁ’/mF}ng §) Zfso 8%{%&9}&1&1 e /ll gép\( h @gtor (VEGF% (Glngyme Cambridge, MA) on
F'109& () -1, FtHO@AM Hf efther$d 0%n8I0( day chidk ¢mbryo in a region devoid of blood vessels
and the windows were latter sealed with tape. Other concentrations of growth
factors are also effective at inducing blood vessel growth. For assays where
inhibition of angiogenesis is evaluated with intravenous injections of antagonists,
15 angiogenesis is first induced with 1-2 ug/ml bFGF or VEGEF in fibroblast growth
medium. Angiogenesis was monitored by photomicroscopy after 72 hours.
B. Embryonic Angiogenesis
The CAM preparation for evaluating the effect of angiogenesis inhibitors on
the natural formation of embryonic neovasculature is the 6 day embryonic chick
20 embryo as previously described. At this stage in development, the blood vessels
are undergoing de novo growth and thus provides a useful system for assessing
angiogenesis modulation by the Src proteins of the present invention. The CAM
system is prepared as described above with the exception that the assay is
performed at embryonic day 6 rather than at day 9 or 10.

25 4, Modulation of Angiogenesis as Measured in the CAM Assay
To assess the effect of Src proteins on angiogenesis, the following assays were

performed on 10 day old chick CAM preparations. Five ug of RCAS constructs
prepared as described in Example 1 were transfected into the chicken immortalized
fibroblast line, DF-1 (gift of Doug Foster, U. of Minn.). This cell line as well as
30 primary chick embryo fibroblasts were capable of producing virus, however the
DF-1 cell line produced higher titres. Viral supernatants were collected from
subconfluent DF-1 producer cell lines in serum free CLM media [composition: F-

10 media base supplemented with DMSO, folic acid, glutamic acid, and MEM
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fibroblasts that were incubated for 48-72 hours. The titres of viral stock that were
obtained following concentration routinely exceeded 108 I.u./ml. For the CAM
assay using the viral stocks, cortisone acetate soaked Whatman filter disks 6 mm

10 in diameter were prepared in 3 mg/ml cortisone acetate for 30 minutes in 95%
ethanol. The disks were dried in a laminar flow hood and then soaked on 20 ul of
viral stock per disk for 10 minutes. These disks were applied to the CAM of 9 or
10 day chick embryos and sealed with cellophane tape and incubated at 37°C for
18-24 hr. Then either mock PBS or growth factors were added at a concentration

15 of 5 ug/ml to the CAM in a 20 ul volume of the appropriate virus stock as an
additional boost of virus to the CAM tissue. After 72 hours, the CAMs were
harvested and examined for changes in the angiogenic index as determined by
double blind counting of the number of branch points in the CAM underlying the
disk. For kinase assays, the tissue underlying the disk was harvested in RIPA,

20 homogenized with a motorized grinder and Src immunoprecipitated from

equivalent amounts of total protein and subjected to an in vitro kinase assay using
a FAK-GST fusion protein as a substrate. For the immunofluorescence studies,
CAM tissue underlying the disks were frozen in OCT, a cryopreservative,
sectioned at 4 um, fixed in acetone for 1 minute, incubated in 3% normal goat

25 serum for 1 hour, followed by an incubation in primary rabbit anti-phosphorylated
ERK antibody as described previously (Eliceiri et al., J. Cell Biol., 140:1255-1263
(1998), washed in PBS and detected with a fluorescent secondary antibody.

A. Activation of Endogenous Src by bFGF or VEGF

To assess the effects of growth factors on Src activity in modulating
30 angiogenesis, the following assays were performed. Tissue extracts of 10 day old
chick CAMs that had been exposed to bFGF or VEGF (2 pg/ml) for 2 hours were
lysed. Endogenous Src was immunoprecipitated from equivalent amounts of total

protein and subjected to an in vitro immune complex kinase assay using a FAK-
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GST fusion protein as a substrate, electrophoresed and transferred to

nitrocellulose.
The results of the assay are shown in FIG. 5 where the increase in Src activity
is evident in the increased density of the gel with either bFGF or VEGF treatment
5 as compared to untreated (mock) samples that are indicative of baseline Src
activity in the CAM assay. Both bFGF and VEGF resulted in approximately a 2
fold increase of endogenous Src activity present in the CAM. The above kinase
assay blot was also probed with an anti-Src antibody as a loading control for

equivalent Src and IgG content.

10 B. Effect of Retrovirus-Mediated Gene Expression of Src A on

Angiogenesis in the Chick CAM
The following assay was performed to assess the effect of mutated Src

proteins on angiogenesis in the CAM preparation. For the assay, 9 day old chick
CAMs were exposed to RCAS-Src A or RCAS-GFP expressing retroviruses or
15 buffer for 72 hour following the protocol described above.
The results of this assay are shown in FIG. 6A where the level of
angiogenesis was quantified as described above. Representative photomicrographs
(4x) were taken with a stereomicroscope as shown in FIG. 6B. Baseline
endogenous Src activity has an angiogenic index of approximately 50. In contrast,
20 CAMs treated with retroviral vector-expressed RCAS-Src A having a point
mutation at amino acid residue position 527 from a tyrosine to a phenylalanine
resulted in an enhancement (induction) of angiogenesis of an angiogenic index of
approximately 90. The enhancement of Src-A mediated angiogenesis is also

evident in the photographs shown in FIG. 6B.

25 C. Retroviral Expression of Src A Activates Vascular MAP Kinase

Phosphorylation
The effect of Src A as compared to growth factors VEGF and PMA on

vascular MAP kinase phosphorylation was also assessed following the assay
procedures described above and herein. Tissue extracts of 10 day old chick

30 CAMs exposed to VEGF or PMA (another mitogen at a comparable concentration)
for 30 minutes were compared to those infected with Src A-expressing retrovirus
for 48 hours. Src was than immunoprecipitated from equivalent amounts of total

protein extract and subjected to an in vitro immune complex kinase assay using a
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Aliquots of the above whole tissue lysates were also measured for endogenous
ERK phosphorylation by immunoblotting with an anti-phospho-ERK antibody as
10 shown in FIG. 7B. For this assessment, 10 day old CAMs were infected with
either mock RCAS or RCAS that expresses SRC A. After two days, CAMs were
dissected, cryopreserved in OCT and sectioned at 4 um. Sections were
immunostained with an anti-phosphorylated ERK antibody (New England Biolabs),
washed and detected with a goat anti-rabbit FITC-conjugated secondary antibody.
15 Fluorescent images were captured on a cooled-CCD camera (Princeton Inst.). The
photomicrographs indicate enhanced immunofluorescence with Src A-treated
preparations compared to mock controls.

D. Selective Requirement for Src Activity During VEGF, but Not bFGF-

Induced Angiogenesis
20 To assess the effect of Src modulatory activity on growth factor induced

angiogenesis, the following assays were performed. Nine day old chick CAMs
were exposed to the retroviral vector preparation that expressed the dominant
negative Src mutation referred to as Src 251 or Src K295M as previously
described. RCAS-Src 251 or control RCAS-GFP retroviruses or buffer CAMS
25 were treated for 20 hours and then incubated for an additional 72 hours in the
presence or absence of bFGF or VEGF.
The level of angiogenesis, quantified as described above, is shown in FIG.
8A. Representative photomicrographs (6x), shown in FIG. 8B, were taken with a
stereomicroscope. FIG. 8C illustrates a blot probed with an anti-Src antibody to
30 confirm the expression of Src 251 in transfected cells as compared to mock
treatments.
The results of the assays described above indicate that both bFGF and VEGF
treated CAMS in the presence of RCAS-GFP cont Jls induced angiogenesis over
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5 8B pictorially confirm the data shown in FIG. 8A. Thus, retrovirally expressed
Src 251 is an effective angiogenesis inhibitor, when angiogenesis is induced with
VEGF.

Applications of the Src proteins of this invention with other angiogenesis
models as described in the Examples below are contemplated in the present

10 invention.
5. Regression of Tumor Tissue Growth With Src Modulators as Measured by In

Vivo Rabbit Eye Model Assay

The effect of Src modulators on growth factor-induced angiogenesis can be

observed in naturally transparent structures as exemplified by the cornea of the

15 eye. New blood vessels grow from the rim of the cornea, which has a rich blood
supply, toward the center of the cornea, which normally does not have a blood
supply. Stimulators of angiogenesis, such as bFGF, when applied to the cornea
induce the growth of new blood vessels from the rim of the cornea. Antagonists
of angiogenesis, applied to the cornea, inhibit the growth of new blood vessels

20 from the rim of the cornea. Thus, the cornea undergoes angiogenesis through an
invasion of endothelial cells from the rim of the cornea into the tough collagen-
packed corneal tissue which is easily visible. The rabbit eye model assay
therefore provides an in_vivo model for the direct observation of stimulation and

inhibition of angiogenesis following the implantation of compounds directly into

25 the cornea of the eye.

A. In Vivo Rabbit Eye Model Assay
1) Angiogenesis Induced by Growth Factors

Angiogenesis is induced in the in vivo rabbit eye model assay

with growth factors bFGF or VEGF and is described in the following sections.
30 a. Preparation of Hydron Pellets Containing Growth Factor

and Monoclonal Antibodies

Hydron polymer pellets containing growth factor are

prepared as described by D'Amato, et al., Proc. Natl. Acad. Sci.., USA, 91:4082-
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sterile hood. Pellets are then sterilized by ultravmlet irradiation. Effects of Src

proteins are then assessed as previously described.
10 6. In Vivo Regression of Tumor Tissue Growth With Src Modulators As

Measured by Chimeric Mouse:Human Assa

An in vivo chimeric mouse:human model is generated by replacing a portion

of skin from a SCID mouse with human neonatal foreskin. The in vivo chimeric

mouse:human model is prepared essentially as described in Yan, et al., J. Clin.
15 Invest., 91:986-996 (1993). Briefly, a 2 cm? square area of skin is surgically

removed from a SCID mouse (6-8 weeks of age) and replaced with a human

foreskin. The mouse is anesthetized and the hair removed from a 5 cm? area on
each side of the lateral abdominal region by shaving. Two circular graft beds of 2
cm? are prepared by removing the full thickness of skin down to the fascia. Full

20 thickness human skin grafts of the same size derived from human neonatal
foreskin are placed onto the wound beds and sutured into place. The graft is
covered with a Band-Aid which is sutured to the skin. Micropore cloth tape is
also applied to cover the wound.

The M21-L human melanoma cell line or MDA 23.1 breast carcinoma cell

25 line (ATCC HTB 26; «,(8; negative by immunoreactivity of tissue sections with
mAb LM609), are used to form the solid human tumors on the human skin grafts
on the SCID mice. A single cell suspension of 5 x 106 M21-L or MDA 23.1 cells
is injected intradermally into the human skin graft. The mice are then observed
for 2 to 4 weeks to allow growth of measurable human tumors.

30 After a measurable tumor is established, retrovirus preparations of the present
invention or PBS is injected into the mouse tail vein. Following a 2-3 week
period, the tumor is excised and analyzed by weight and histology. The effect of

expressed Src proteins of the present invention on the tumors is then assessed.



T10%VE' ()-LSAEBL 10!!&$" 10%vE ()-"10%VE ()- ! 109%v& ()-1 109 ()s

109V&' () -f" 109%V& () - BV?dEBL 10!!-109%& ()-, 109 ()- s*910%& (37 NOV 2002
(10%V&' ()-L' 3"10%V& () - 9%Z109%v& ()-?0~ dEBL 10!'!Y7 10%VE ()-5 10%& ()- |
4109%VE’ () - WOIB9%420() - 010%v&' ()- @ nt 1098’ ()- q_=0!!" #109& ()RCT/YSINIIT80 r

& ()-L$ 10%& ()-F 10M 10M 10M 109 (% 810%VE ()-i HFgzX6_=0!4,y

TH#109& ()-:!fF-#109%& ()-!fF-#10%& ()= PTF- #10%& ()- #10%& ()-L! R #10%& ()-Lg
D/ mvi [ M=0! 4,y T#10% 10 10 10!, LO#10%& ()-!, LO#10%& ()-!,y T#10%& ()-:!0,y

TH#L0%EER ()-: ) 8dEMEO! 4, y T#ll 100648 (% #1098 ()-s
1094H& () 3- 100 Vi 'L‘"x.‘”’u.ﬂ' i AN é DH ER3SHE 0 v
s-10%4& () - " 109 - 9" ' (Dene 109 () - S10% & () JXdEM:0|4 y T#1

10944& () - L109%H& ( e - & () - L@ 109%44& () - 109%4& () - Fa* | dEM=O! 4,
y T#18010%& () - Tumm%t&w) dep(e@m%ﬂgiogen&si@mmn()ls»@z Weidner et al.,

10w 05 3SR LN, A0 I A O ST B
5 susceptible to the anti-angiogenic effects of VEGF receptor antagonists (Kim et

al., 1993). Therefore, we examined whether suppression of angiogenesis by
delivery of kinase-deleted Src 251 would influence the growth of a human
medulloblastoma (DAQY), a highly angiogenic tumor known to produce VEGF
and very little bFGF (data not shown).

10 The 3 and 6 day DAOY medulloblastoma tumor growth assays were
performed in the chick CAM essentially as previously described (Brooks et al.,
1994). 5 x 106 DAQY cells cultured in RPMI 1640 containing 10% fetal calf
serum were washed an seeded on the CAM of a 10 day embryo to produce DAOY
tumor fragments. After 7 days 50 mg tumor fragments were dissected and

15 reseeded on another 10 day embryo and incubated for another 3 or 6 days with the
topical application (25u1) of either control RCAS-GFP retrovirus, RCAS-Src 251, '
or mock treatment. Using the whole tissue confocal imaging of infected tumors as
a guide we were able to determine that there was significant expression of the
RCAS constructs around and within the tumor fragment with this topical approach.

20 Tumor resections and weighing were performed in a double blind manner
removing only the easily definable solid tumor mass (Brooks et al., 1994). The
wet tumor weights after 3 or 6 days were compared with initial weight and the
percent change of tumor weight determined for each group.

These tumors readily grow on the CAM and produces active angiogenesis

25 (FIG. 9) allowing us to selectively target the avian-derived tumor vasculature by
using an avian-specific RCAS retrovirus.

FIG. 9 depicts results that show retroviral delivery of RCAS-Src 251 to
human wmors growing on the chick CAM reverses tumor growth. FIG. 9A
shows human medulloblastomas that were grown on the CAM of chick embryos as

30 described above. Retrovirus containing RCAS-GFP or RCAS-Src 251 was
topically applied to preestablished tumors of greater than 50 mg. A representative
micrograph of a medulloblastoma tumor fragment infected with RCAS-GFP

expressing GFP reveals exclusive expression in the tumor blood vessels
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#10% & | S.# 10%wc1gl{t)(ﬂ% $&10%% rgxé tumclno gtg?t?ngl&efﬁﬁg +/- SEM of 2 replicates. RCAS-
Src 251 had a significant impact on tumor growth after 3 days (¥, P<0.002) and 6
days (**, P<0.05). FIG. 9C shows representative stereomicrographs of
medulloblastoma tumors surgically removed from the embryos were taken with an
Olympus stereomicroscope (bar=350um). (Lower panel) A high magnification

10 micrograph of each tumor showing the vasculature of each tumor in detail
(bar=350um). The arrowhead indicates blood vessel disruption in RCAS-Src251-
treated tumors.

The results show that delivery of RCAS containing Src 251 to preestablished
medulloblastomas resulted in selective viral expression in the tumor-associated

15 blood vessels (FIG. 9A) and this ultimately led to the regression of these tumors
within the span of six days (FIG. 9B). Importantly, the tumor-associated blood
vessels in animals treated with virus containing Src 251 were severely disrupted
and fewer in number compared to the tumor vessels in control animals (FIG. 9C).
The fact that RCAS-GFP infected tumors showed GFP localization only in the

20 tumor vasculature suggests that the anti-tumor effects observed with retrovirally
delivered Src 251 were due to its anti-angiogenic properties.

The foregoing examples and the accompanying description are illustrative, and
are not be taken as limiting. The present invention also is not to be limited in
scope by the cell line deposited, since the deposited embodiment is intended as a

25 single illustration of one aspect of the invention. Any cell line that is functionally
equivalent is within the scope of this invention. The deposit of material does not
constitute an admission that the written description herein contained is inadequate
to enable the practice of any aspect of the invention, including the best mode
thereof, nor is it to be construed as limiting the scope of the claims to the specific

30 illustration that it represents. Indeed, various modifications of the invention in
addition to those shown and described herein will become apparent to those skilled
in the art from the foregoing description and fall within the scope of the appended

claims.
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protein is an inactive Sr¢ protein and said modulating inhibits angiogenesis.

6. The atticle of manufacture of claim 5 wherein said inactive Src protein is
Src 251 or Src K295M.
20 7. The article of manufacture of claim 5 whercin said tissue is inflamed and

said condition is arthritis or theumatoid arthritis.

8. The article of manufacture of claim 5 wherein said tissue is a solid tumor or
solid tumor metastasis.

9. The article of manufacture of claim 8 wherein said administering is

25 conducted in conjunction with chemotherapy.

10.  The article of manufacture of claim 5 wherein said tissue is retinal tissne
and said condition is retinopathy, diabetic retinopathy or macular degeneration.

11.  The article of manufacture of claim S wherein said tissue is at the site of

coronary angioplasty and said condition is restenosis.
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a single dose intravenously.
5 14,  The atticle of manufacture of claim 1 wherein said pharmaceutical
composition further comprises a liposome.

15.  The article of manufacture of claim | wherein said pharmaceutical
composition comprises a viral expression vector capable of expressing said nucleotide
sequernce.

10 16.  The article of manufacture of claim 1 wherein said pharmaceutical
composition comprises an non-viral expression vector capable of expressing said
nucleotide sequence.

17. A use of a Src protein or a nucleotide sequence capable of expressing said
protein for the preparation of a pharmaceutical composition for modulating

15 angiogenesis in a tissue associated with a disease condition.

18.  The use of claim 17 wherein said Src protein is an active Src protein and
said modulating potentiates angiogenesis.

19,  The use of claim 18 wherein said active Src protein is Src A.

20.  The use of claim 18 wherein said tissue has poor circulation.

20 21.  The use of claim 17 wherein said Src protein is an inactive Src protein and
said modulating inhibits angiogenesis.

22.  The use of claim 21 wherein said inactive Src protein is Src 251 or Src
K295M.

23.  The use of claim 21 wherein said tissue is inflamed and said condition is

25 arthritis or rheumatoid arthritis.

24.  The use of claim 21 wherein said tissue is a solid tumor or solid tumor
metastasis,

25.  The use of claim 24 wherein said administering is conducted in conjunction

with chemotherapy.
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Thc use of claim 21 wherein said tissue is at the site of coronary angioplasty
* and said tissue is at risk for restenosis.
5 28.  The use of claim 17 wherein said administering comprises intravenous,
transdenmal, intrasynovial, intramuscular, or oral administration.
29.  The use of claim 17 wherein said administering comprises a single dose
intravenously.
30.  The use of claim 17 wherein said pharmaceutical composition further

10 comprises a liposome.

31.  The use of claim 17 wherein said pharmaceutical composition comprises an
retroviral expression vector capable of expressing said nucleotide sequence.

32.  The use of claim 17 wherein said pharmaceutical composition comprises an
non-viral expression vector capable of expressing said nucleotide sequence.

15 33. A pharmaceutical composition for stimulating angiogenesis in a target
mammalian tissue comprising a viral gene transfer vector containing a nucleic acid and
pharmaceutically acceptable carrier or excipient; said nucleic acid having a nucleic acid
segment encoding for a sre protein, said sre protein having any amino acid residue at
codon 527 except for tyrosine, serine or threonine.

20 34. A pharmmaceutical composition for stimulating angiogenesis in a target
mammalian tissue comprising a non-viral gene transfer vector containing a nucleic acid
and pharmaceutically acceptable carrier or excipient; said nucleic acid having a nucleic
acid segment encoding for a src protein and said src protein having any amino acid
residue at codon 527 except tyrosine, serine or threonine.

25 35. A pharmaceutical composition for inhibiting angiogenesis in a target
mammalian tissue comprising a viral gene transfer vector containing a nucleic acid and
pharmacentically acceptable carrier or excipient; said nucleic acid having a nucleic acid
segiment encoding for a src protein having no kinase activity.

36. A pharmaceutical composition for inhibiting angiogenesis in a target

30 mammalian tissue comprising a non-viral gene transfer vector containing a nucleic acid
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38. A pharmaceutical composition for inhibiting angiogenesis in a target

mammalian tissue comprising a 3 src protein in a pharmaceutically acceptable carrier or

excipient; said sre protein having no kinase activity.



