METHODS FOR TREATMENT OF ANG OGENESI S CROSS REFERENCE
TO RELATED APPLI CATI ONS Thi s application clains
wonromroesse7t o US Provi si onal Application No 60/ 808/U811®5/029730
filed August 20, 2004, and entitled, "Methods for
Treati ng Angi ogenesi s Mddified by Vascul ar Endot hel i al
Gowm h Factor and Lactosyl ceram de,” which is hereby
i ncorporated by reference in its entirety. BACKGROUND
Angi ogenesi s, the sprouting of blood capillaries from
exi sting ones is required during enbryonic devel opnent
and wound heal i ng. Angi ogenesi s involves a series of
steps, wherein endothelial cells degrade their
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| Pl gaaticehr, the role of neutral glycosphingolipids is not known. Lactosylceramide is
a member of the neutral glycosphingolipid family and plays a pivotal role by virtue of
serving as a precursor for the biosynthesis of gangliosides such as
monosialoganglioside GM3, disialoganglioside GD3 as well as globotriosylceramide and
LacCer sulfate. While these glycosphingolipids have been shown to impart diverse
biological functions, LacCer by its own right, has been implicated in cell
proliferation, cell adhesion and cell migration; events that are collectively required for
angiogenesis. Most importantly, LacCer was found to induce PECAM-1 gene/protein

expression’’; a pre-requisite to initiate angiogenesis.'®"!



in the process of vascul ogenesis and angi ogenesis. 2

Aberrant expression of VEGF has been reported in
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LacCer stimulates the transcriptional expression and protein expression of PECAM-1 by
recruiting PKC oand € and PLA2.*? Increased level of LacCer has been reported in
plasma of patients with familial hypercholesterolemia 23 and in calcified and un-
calcified plaques in the artery of patients who died of myocardial infraction.?**

Similarly, increased plasma level of soluble PECAM-1 has been reported in patients



Since PECAM | expression may be a pre-requisite for
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coronary heart disease, tumor metastasis, inflammatory vascular disease,
inflammation, ischemia-reperfusion injury, hypertension or diabetes. In addition, the
invention provides method for treatment of disorders related to tissue degradation
related to angiogenesis, including, for example, intrauterine growth of a fetus,
systemic sclerosis, wound healing, ischemia, reperfusion injury, diabetes, coronary
artery disease, tumor growth.

Provided herein according to one aspect are methods for treating a subject

suffering from or susceptible to angiogenesis comprising administering to the subject
3



pat hway i nhibitor. In one enbodi nent, the angi ogenesis
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In one embodiment, an animal model such as tumor xenograft is used to
determine the therapeutic capacity of VEGF pathway inhibitors or activators.

In another aspect, method for determining the therapeutic capacity of a
candidate VEGF pathway inhibitor for treating diseases or conditions involving
angiogenesis are presented and comprise providing a population of cells; contacting
the cells with a candidate composition, and determining effect of the candidate
composition on one or more of PECAM-1 expression, GatT-V expression, tube

formation (e.g., in vitro angiogenesis assay), or LacCer level.
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PECAM-1 expression, GalT-V expression, tube formation, or LacCer level.

In another aspect, provided are methods for determining the therapeutic
capacity of a candidate VEGF pathway activator for treating tissue degeneration,
comprising providing a population of cells; contacting the cells with a candidate
composition, and determining effect of the candidate composition on one or more of
PECAM-1 expression, GalT-V expression, tube formation, or LacCer level, wherein
an increase in one or more of PECAM-1 expression, GalT-V expression, tube
formation, or LacCer level indicates that the candidate composition may be

efficacious.
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e; (IR 2Ry cortaprraphpringentsy ea%By?ra ARG 18 1oFBY o & 9F {gmmibered
- Pr QR@N G refddiaMdlimeRts, KandR{ #Rjciidd tb T 4 §hriollidB; morpholino,

2- hexadecanoyl am no- 3 3- hydr oxyoct adec- 4, 5- ene,
cheltkipyombplitse PipRIiGRe erazaqrslobentdTing. pref err ed

in h' &1ﬁ5al§?ﬂ@%’n{x‘m 1f>1?(§r cH oﬁnas t Qs dRLROMSapdutit R thods of the

I nvention R)-1I- p - 2- decanoyl-am no-3-no f
hol iinentiomersyamyire ¢ ﬁjﬂpjwpy -2~ decanoylamlno 3-morpholino-1-propanol;

{1 ans 2 AR DN Sl 0 Ardisadssangy| ani no-3- hyc

0OXyO0 ery rinb ofi de, Gb6976,
(68 HGphehyleiIth:)daée'camgyllan’nnm}Bﬁpa:t&:n@BNB)-propmlphy | - arachi donyl

LL\E&O@FFW@F ‘?"a“ A;Dg F’]ﬁéﬂéﬁ?‘gg’ ﬁ?pﬁlrlr?l(‘:hl ori de and

N- aqemyfphbhlmyxhe{aa&an@dmno-smyﬂmbym:tadehnmdne,r s include

ol oty e Zohsn e Y s AT i -pbenyi-2-

Co N bid§lasiiid-S&logphbRiio- U-%ﬁ)phﬁbl(bﬂ’DMB)’@bﬂﬁ&)ls (R BRYdpyablidino-

the invention_far ét i vation of angﬂyg S] ikgcrll.‘fyde

t he 2rbexadsranaylagng-prliydrgryastidery® eom iﬂ%ﬁ. BEUOTCR, «

Rl, R2, aRfeciady phit@redSAliReS caSpslRas for hedin@ROMEhods of the
invention are (1R,2R)-1-phenyl-2-decanoylamino-3-morpholino-1-propanol (D-

—t

PDMP), trans-(2R,3R)-1-pyrrolidino-2-hexadecanoylamino-3-hydroxyoctadec-4,5-
ene, chelerythrinbe chloride, G66976, G66850, bromophenacyl bromide (BMB),
methyl-arachidonyl fluorophosphonate (MAFP), pyrrolidine carbodithioicacid,
diphenylene iodonium chloride and N-acetyl-L-cysteine.
Other suitable inhibitors include PECAM-1, LacCer, or VEGF pathway
antibodies. Also included are VEGF pathway peptides and RNAi molecules.
Compounds suitable for use in the treatment methods of the invention for

activation of angiogenesis include the L isomers of the following Formula I:
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O her suitabl e VEGF pat hway inhibitor or activator
conpounds can be readily identified by sinple testing,
we 20n6/003827n vitro testing of a candi date i nhi bPC®DMUS2005/029730
conmpound relative to a control for the ability to
inhibit or activate the VEGF pathway activity, e.g.
inhibit or activate at |east one pathway nenbers'
activity by at |least 10% nore than a control. The
invention further relates to nethods of detecting and
anal yzi ng conmpounds that inhibit or activate VEGF
pat hway and exhi bit theygpeutic capacity to treat or
pr event the above descrlbed conditions. Preferred
det ecti on 8ﬂf§hods includg both in vitro
and in viv 1983ays ermne the therapeutic
capacity of*agents to.,nodul ate VEG--responsive cells.
Preferred in vitro ection assays according to the
present invention 'gg 2ve one or nore steps associated

e ) U S SRR B ™

popul at i OthepuitdbiSF RSB Edy\fhibitdrios acvﬂvh'hr ME@Bun@s) can be readily
addi, ng E known or candi date VEGFipat $h|§%lor to d
t he ideafified bysymple desting i Bevi¢re (s o 41 1BRibyieg qompoun
DI @At tb B c&iR] WGl abaltptoathibi BPactiaune ﬂfé)vmtat ﬁz{tmviy Rvity,

the effect of the known or candi date VEG- pat

i nhielg dibiter agtiyateadlepst onepathway mambers) rasfll‘fl?YéME ieaﬂ 10% more
adhegiQon@eipr €essi on of one or nore of VEG- pat hway
menber proteins, or tube formation. That assay can
effectiv @h‘i/mmlgn fathehrelages o giethpdogf defeetingrand apaiyzingy

i nhipl, g)&lfnd?fhaf"l M3 2 VEt@ VARSH y¥nd EPEb# AREBpeutic capacity to
respectively, pat way activity. Referenceglhereln

t o dredtsr arecremtdhs above-desoribg@EpnditensnRyeleredalgtection antlanalysis
sim I

1) t e?ﬁod?ﬂ{ %‘?ﬂg V\étﬁ 7?};1 rotagd enl}l?v aakg%x\flc eqocie?érnlglmg é}llﬁoﬁeieraf)e%ﬂt? capacity
rreasxﬂamltslmmﬂﬂptesmcﬁbmnswevﬁ@ pat hvvay As

descri bed i.n re.detail bel ow, ot V|tro .ass

of “the | PrEERdn HeSeRriotaats rohafas belfrioed BRRfTimone
ol @aelbesore @tebh&sm With ¥ESH ~161a€eﬁ$>athWajaﬁtSmwySaysTMude the
in VI&*Q assa ? present invention can be

cond®f “@%WRS HE%‘H any popul ation of cells

responsi Yg t Oculiafi E%s popitdtief oNYEGF r¥spahdivedells with VBEH,

or tissue, or a substantially gurlfled fraciion of th?_

lysate. Bhit adsidingadeenp of exgias (RO patheay *ﬂf% Pt tseells;

enpl oyedsj n t AB,BSRENctivIAE btiiecified cell molecule in the VEGF-related
step; and

4) determining the effect of the known or candidate VEGF pathway

inhibitor on the cell, such as cell proliferation, adhesion, expression of one or more of
VEGF pathway member proteins, or tube formation.

That assay can effectively measure the capacity of the VEGF pathway
inhibitor or activator to decrease or increase, respectively, VEGF pathway activity.
References herein to a “standard in vitro VEGF pathway assay” or other similar
phrase refers to the above protocol of steps 1) through 4) when the specified cell

molecule measured in step 3) above is VEGF pathway. As described in more detail
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e.g., cells associated with vascular intim,

particularly primary and/or imortalized endotheli al
wandoemnenrh nmuscle cells, as well as certain | FOTMWS2005/029730

cells such as | eukocytes. Preferred LacCer |ysates or

subcel lul ar fractions include VEG- pathway. The in

vitro detection assays of the invention can be adapted

in accordance with intended use. For exanple, as noted

abowglowl §th&3% vASABsal O8INEe IvaitioW EasureRd it BspetiBEDeS
in certajn gene and grotel n ex ression |l evels and _cell

f undialesHiss in ﬂF"r’]MEGthﬁ ted AUV | Theg droa55axp B e present
can ;RenfiRdiah be Ejonﬂhctéﬁ Gith AarkyQn PepuldRn TR A1 rrééﬂgns@\%l th LacCer

proliferation or adhesion in response to th

VEGHclusing & lysatreafsteh eells gnijssed, pee subgipntigliy WE@II iwtﬂnmaf;/the
' nhi ﬁaﬁeoguﬁﬁléﬂﬁcg Je%})omo&&ng hat %gﬁggg}ggm@%gmgégmuae

teste
e n‘p Iecgy, edllmscwamdl vattaeis¢ule intipen patticulatly prémay aad/poimmgriahized
0o EhaqERL fa SRR U Ree QLACk, WhFES BRLANb A0S
tob f'ldl PRSP RS ances,

are lqﬁrkbé}mdfsnhdfewed hacCes ﬂysumbbﬂub@ﬂuhnﬁamsmcmwww pathway.
conpri si est co

Coove. * bafe gu i SR st dehRRof SR ol APraance
t 0 twith insended fise. | For sxkdhple,as asted daowa,ndhad dben foithpiVEGRY
|nh|b|tor an be identified as exhibiti esi .
ot IRt T e SR A ey el fanctions.
gr ef&‘hﬁi gll&;@tdnﬂalﬁyn Vibb agsay @bdve chinbe ROdifiedat;stepB) & include
preferably st. abo 20% greater acti

r el areqawwgﬁ PFQ? SR SF a%l@%lae,m resnanssitp e %%?i‘yEGF and to

pr ef@icahiny aft effe8stithaVBaY patay AB¥%itoP&Pthe 661V Gundtibn. 88 known
100% 150% or_200% greater activity relative to_the

contor gandidage VEGE pathwey ighibitorfgsied igithe asgays san hasngrjoysH as a sole

act | 18Paddh@ Holl R AN GIOpath
et e Ch L Ry bt s

e. g.inhibitprgie badested. &mﬁenstm@nﬂwnwag aeﬁemrp peédrapdwet

For 1y
con IR e RO bt he LER PRI GR o 1Py
or faboet bwrwithoutadyEEthe CEGF eathpawmibnom tithi medivmelh such cases,
revi ous r G . .
Sl (PRI hulR okt RO s SISty
res pxymshﬂzmng at leasc &t 10 pdrbemt gisstenyacenipt xeyaeide shhmsomm more

Lrezl?;% ﬁlg/r lt:&la %él%‘(gllt E{J; y ab %&g}}vﬁgﬁegstgvg%ﬁ? € con o assay, a8 still
mﬁ r Qﬂdref)ﬁfeaiﬂlylatafas’t shaet 303@,010%, 36%) QA,WQ%;,G h@n?e 15(]|% or 200%
the activ rel ati ontro t he. ecul.e

o dB4e Pt PR HEcBRAHI & P et BT g W an

her ihvatible assays can be used to identify

VEGF-r esponsi veness in a_ variety of cells or tissu ?
i ncl udi ng'he invention also provides assays to detect a VEGF-responsive cell which

cells may be used, e.g., in an assay of the invention as described above. For example,

a potentially VEGF-responsive cell can be contacted by LacCer and then a desired
cell molecule or function in a VEGF-related protein as discussed previously is
measured as a function of the amount of LacCer added. In most cases, the cell is
deemed responsive to LacCer if the assay employed shows at least about 10%,

preferably at least about 20%, more preferably at least about 50%, and still more
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cultured cells (i.e., primary cells or inmmortalized

cell lines) and organs. The invention also provides in
woRvw/aseays to determ ne the therapeutic capaeCTyuseiosa29730

known or candi date VEGF pat hway inhibitor to nodul ate

cell functions inpacted by VEG-, e.g. cel

proliferation and adhesi on and gene and protein

expression | evels of VEG- pat hway nenbers. The

nD n 'p}e%rgﬂy Gelkdst QBH&‘E%%’ Br ?(W% é}ﬁhge e vy &el@@f\l'estB b RBntrol) of

he test aninmal, or the cell function may
| n d mheetuole@kgor celh ﬁunahon mzﬂrm@eé by die @@ﬁaysmrgﬂé@ﬂﬁeéel@, uEhe assays
as .
o5 PR Mon P VECEIRGLRANRR ViRl Bcclibhl @Rik, ipouding
pro Ichmercdatalls (u earmnmmwéls oningsortedizdd <a§ Tines) gd organs.
r enodel i ViV sa .
i nventi o EH% in velblon alsa po 1(%? in \)f\éo a%% %%p n%vﬁ\ggfée tggrapeutlc
nee deghcity-of a lmosnlr eandidateC EEGR patheapmilibitentd snalilatevell functions

t ted t |
géii@ﬁ%tﬁdﬁyﬂﬁéﬁ%&;r@&mﬁésﬁ? o SYDAES GRSy, >

s I8ve VEGIesdti mdniibefd, Hihe neoitord relhfusctidnaitabl
?/SE?)@%SWI Wﬁbﬁ bitor im dmi t1 ed.to the o bl
o D e DrETRg Lo RoLARan ot 15 SO Elion P DE SRS - by am

ot hefivagiet butLicA1PRRLENTE Suchs Bngiofliseh UCH ﬁmctioﬁ@ihb)tCBaﬁ ge suitably
ot her VEGF pathway_inhibitors to be tested. In

enb&éﬁaméh%%@ﬁhws[ fclpde. ¢ ge Vireeler slmolsrationAng, afﬂeﬁmqnﬁs well
a g%ge&maqmﬂ@ﬁgmgssay is conpared to a suitable
contr ol %b , a shan}operated animal ) in which the
assay i s TBediioraserys pkthe aresent Bventioncai be medifigd g number of

t RONE 2 S5l FoPE B BfceMEFendobieal o!fmé'ppésérﬁ'in\;eﬁ’tlon, the
the tést subject. A varlety of test subjects can
enplvessekiubjseied focamnlasis §5 avesverhingitsa following rerheyial fom the animal or
pri %@Ja? m‘é? b iOHSird 0 96 Bl élﬁ%di#ﬁtﬁué 'tﬂéG\/E(é’ﬁ nhibitor is
above, etection assays (elther In vity o or in
Vi v @)imuas’terbrbtodbmdmmﬂeamthenas a so]ue detiveagéns by ingfombination with other
VEGE- ansi ve cell s Sues. an L FUr [
¢ he *SLEXPEPRINS (EFrPusbbr HEGRERRSOY BCR oA Bl ove
by nestgiudn mgsttehﬁodnmems; deyivinf oftthe YEGF ipatheay Iimﬂntanﬂh a given in

functions in VEGE-rel at.ed path ent
oo Wy i vorited S RGP RS 4 S Ednefaled REGHER which
and thy 4384y i &dridudigbthe Sirghasithe@ittabsay btiﬁﬁltm)fut #ashihisetigg the VEGF

det ecti on S nmbi nati_on .the in vi
and/PORER IS ¥5)s'~§f‘a§?gt)suwefth VagFRE o ctaa%mbe‘aimptloyed
l nh| tticlarl§ ARAmEals6h 4 18bIR] Rfhdtosl Vatioa AR sd thy like/
etection as. desired. Such broad spectrumtestln%e
n

p r ovi des Asdatef Pbavs) the defartion geseys (pithed in visp obspaing) ean

\r/T{,IIt trclgntlﬁte%ﬁgﬁlg? Qﬁsdgtsdaﬁet& BY OBGIFABspoAivelds, Hshleh hat ik OF Mther,
thepassays can detect useful VEGF pathway inhibitors by measuring the activity of

target molecules and functions in VEGF-related pathways. Thus, the present assays
can measure activity in several cell, tissue and organ settings.

Significantly, use of multiple detection assays (e.g., a combination of the in
vitro and/or in vivo assays) with a single VEGF pathway inhibitor can extend the

selectivity and sensitivity of detection as desired.
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t hereby enhancing efficiency and probability of

identifying VEGF pathway inhibitors with therapeutic
woapmodse? This is especially useful when | ar geCnusb®ss29730

of conpounds need to be tested. For instance,

l'ibraries of VEGF pat hway inhibitors can be nade by

standard synthetic nmethods including

conmbi natori al -type chem stry nmani pul ati ons and t hen

tested i Buahaeddbp¥itiuth fdilgiprovedts ba@dtioAlsivantage) Thus, for

many of the VEG-rel at ed stegs aég.ﬁd mqﬁ%ream (F
VEGEXHHRIeniAYiIogaYE pdpeinyrndiop fen slavgy rp gltiple analyses,
nol %@b@%ﬂﬁﬁl@!m%%kﬁcwfn@ﬁ §4d (RESbIRLT RERITRHRE 'V‘E@F pathway inhibitors
downstr éam of VEG- pat hway. Accordingly, nodest but

si giwith thesppeutio eﬂpg@@/ i hisveeypegialbtiveaipl when rgeyumbers b

reg 'cﬁﬁl &ﬁlﬁs ﬁéedrtﬁﬁéj{ek ? leoztuﬁpingﬁ,%b&?l@é ﬁfe\f]fﬁf' ?e{tﬂ\kf&gmflﬂltors can

one as eterm ning t apeutic

cap&e ma;ie bY standaraynhaticmethodsinglding comlgnatesinltxpe chemistry

ang1, 0050550 0 o iRlaaR Lo GRIPIR R sRRASIT 11 N9

pre- Atent L evels of  an I 0genésis I h a subject;

adni ni st additignalyt imemagfahe VEGFJfryla‘eﬂ ftepd dre tdcamsinesim”ff VEGF
VEGE_pat hwa bitor to.t su nin

o oa PRl AR PR elooy il SEREES anclUl S Sl BT R hcive
I n doenstréamaif WEBGF paﬂlvﬂagc meaaémg]y mbéesahgls@ﬁhmﬁlchanges in

o N G, oty i o sty Restle shats.

pre-tr eato.mtimg ficlorRQspect, hdod®fur deternsihing tHe therapeutic capacity of a
angi_qgenes are determned |n a di.seased tissue.

Ot RO pBEYEY THOPLO FRYSATEIHoIEES T SIRSLRPRSGF fprmining
BRI Bre-fbaatEit Fhe Nt gr_gla_géﬁesmﬁWsﬁKﬁthdﬂﬂﬁlﬁteﬁng‘;bﬁhﬁﬁpéulﬂEaﬂy

effect of concentration and tine Egndent action of
VEGetigeivermsnpt of sRNECH padtiveyinkl PRS0 uipcs af determining a post-

exPhRsHieaMeldl oﬂﬁéﬁ%@nes{sﬁ tl‘lg%{llll)___ﬁctV\@l{ @nete'irﬁﬁﬁi%@n% fdchease in the
ng/ ) f

di fferent concentrati ons of

Ahr @ngiPgangsis fudikatgd thatthe N&&lhwthwwmﬂ@blmrss q leagiong Inl atlﬁlated
VEGG Bﬂm%gt;ag 8&‘%}@%&* aRd 559 mssof%ﬁgggcefnegls are

real actin Berved as intern ont r ol
to chEukmemuauhqaaﬂnmuw of cDNA. (B) quantitative

(r:l:fller :nl @ﬁ%eﬁ aspERls %P 1%6 Yn%gl’fho\ﬁea digc% Jeﬁ rbgfégl(; 0 PEEI;K/IF I‘c’el Iyn

HUVECs treat ed MAth VEGF (25ng/n1) for different tinme

poi ' PECAM | i n HUVECs

tre E"@ﬁﬁgﬁd}ﬁ@?&@ﬁﬁmﬁs of VEG- for 4hrs.

Bot t om p&ipate BdhowS thc Bfedd 6NSint @mtisn andqmmej)a‘nﬁma&t@n o6 VEGF

pr ot ei re st ern.bl ot anal

D RPN RN 8 B, R e e QCh AN Rte were

(25 tRdyith afffREtAMcdnt@ids ©5 VEGH-(0 B3 a@mil) for 4hrs. Total RNA was
extracted from cells treated with VEGF and equal quantity of total RNA was used for

real-time RT-PCR. b- actin served as internal control to check equal quantity of cDNA.

fs+)
—_

(B) quantitative real-time RT-PCR analyses were performed to precisely determine the
change in gene expression of PECAM-1, in HUVEC: treated with VEGF (25ng/ml) for
different time points (C) Western blot analysis of PECAM-1 in HUVECs treated with
various concentrations of VEGF for 4hrs. Bottom panel shows the densitometric

quantification of protein expression. (D) Western blot analysis of PECAM-1 expression
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panel shows the densitonetric quantification of

protein expression. Figures shown are representative
wohomxpe2i ment s repeated in triplicate yiel di ngCsiusedoan29730

results and the values presented in the bar graphs

were nean SD. Figure 2 shows that VEGF stinul ates and

D - PDWP inhibits LacCer/d cCer biosynthesis and

PECAM | expression in HUVECs. (A) Cells were

et gP@kdrndlelie thAP&uRE ofWEOF (25K gmnah PECANME 1 @}ééreslé’ﬁl./ Bdttom

for 24hrs at 37C.. Next, the cells were washed_and

i nc ppisl B@we ghe dsusitematric\gpanilication of PRI expressigpFigpiys phgyn are
Nex 5%% i ﬁ!ﬁ&e’dqg lieA1elvikRfR Al 20 PesiBSind th
conﬁpﬁeue a)t@%g%%%%%ﬂt% e itndi Eg)tled %’li neﬁ%i ntlearvasll S, ne e
cel valussnresentedingbe han grphswaiemeay ¥ BDPBS and | i pi ds were

extracted and LacCer content was determ ned as
descr i edFignreNeshews &lat VEGH stimuletep andDs EOMByimhibits bacCer/GleCer

con : i Cl- e .
TG Bl58y PI dElhe Bn
nno lgbeigd pﬁibt[gcmpalmitdte @1 1C/mud)visic 2iays ptr €1 Wext, the cells were washed

respecti vel . h. POk 1 [
oS bl o A i LRSS o Bty B 5
Openg/aphesesldédind incibatdnevasebhisnued at 3AEr At the dicettd winich

VEGE (25 naglml) at ti i nterval iLndi gated and t
ool SRR MastegTies AmELY R PRy AR f8hE a8 Bl ang
Wi t MLadEdriobitertehs ddfernhiatd viestrioy in Matetialt hadiMadetifls WeGhn. The

B) W b l.ysi f. P i '
HvEREa) PO Oh SRS R s hasE D pE S Ao Blgser Ganel
f or BYehasd Were 20/76 aRUm Yrdtéif,Hnd OV rthdl/g\rétin( Epegtively. Each
for 4hrs. n = 3; * P < %0 vs. vehicle contr?I- BS
or " DRk ProRergecis o msgn 3 8.0 GRbeS ST EIPOT TGS pRFLCBER

Ly s . . .
ot Sy B LT e s A g

and tivfe@rtervals iglioate)l and thd belwl sphatesdwhindieatp eellsithat wsreat-frsated
Wer e .Jr. I P (20 1 f.0 j i
f ol |de9i@t@/%c@w% i el uisf ?EBQF@) JVstsn blgt analysis
VEGhof PVECEM-hegaessioh il HUMECE tiested wéthivatyingaondenthtions bf D-PDMP
P< Q.05 vs. P +VEGF. Fi. h t hat LacgCer

spe %?rfg?)c"éllnf ?Hﬁwg‘tﬁ%ge%m@ wgéﬁr\éﬁ f°5?‘as- fa %é’gﬁ< 0.001 vs.
for maﬁa@ma@agpmnnps@ *ia 2 <lﬂLdgE§:szEG(F/(¢) redPEGARITLPCR analysis of
expresst on was peritorne I o _denpnstrate a I
PO EET RN N o A o A e VL @5 G for s or
treqh&th s 8 VBGFRg/nl) o NRR] 08 BeSii&il: caifs treated

QA cCer o(lr,!I at 2% f)o§ 4hrs. Sﬁ}g)ge uenctl ;@% :

||
| 'ys A D-TRYIE (G Nieaniy. Srlove T HGHABTAE: Tl s BE< 0401 vs

det &g clﬁﬁ%eéér, +@BRY (DS §d. Mhideborrod ++¥ pL. G5 R: DPDMISVEGF.
VC - vehicle control

Figure 3 shows that LacCer specifically induces PECAM-1 expression and tube

formation/angiogenesis in HUVECs. (A). PECAM-1 expression was performed to
demonstrate that LacCer specifically induces PECAM-1 in HUVEC:s. Cells were
treated with LacCer and its homologues such as DGDG, GlcCer or C2Cer at 2.5pM for
4hrs. Subsequently, cell lysates were processed for Western immunoblot assay to
determine PECAM-1 expression. [n=3; * P <0.001 vs. VC — vehicle control
(DMSO)]. (B) Western blot analysis of PECAM-1 expression to demonstrate that
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(DVMSO]. (B) Western blot analysis of PECAM I

expression to denonstrate thatlLacCer specifically
woypmager7t he i nhibitory effect of D PDVP on PBCANS:005/029730
expression (n =3, * P < 0.001 vs. vehicle control; **

P <0.05vs. DPDW treated cells). (C Top panel

depicts the effect of LacCer/VEG- in inducing

angi ogenesi s in HUVECs and LacCer specifically

I eVEERS spebificdIRbyPiskedrite ighibisy eMéct &ﬁmpﬁn MECKM-1 expression
i nduced an goﬁgnem s. Bott orﬂp% ﬁanel sho

Uit £t SRS BresTe RROR F B 4 SoFnRrRP fgted cels). ©) Top
d €s géfﬂep&glc%riﬁeeé'ffecféfﬂﬁ&@m&* in Pﬁdﬁ@ﬁ? Hﬁgztf%en&?sqh ',[—HWECS and

vs. vehicle contro ** P< 0. 05

s LagGerspseifipallycayerses g inbibioni qifctnd -PDMPonVREF induced
Panglei Bhnesf! Bblcf fhe BRHROSHE el Ao Sl ln @l BEHEnfon o

ressi on an
an g d@grebaésun@er r‘mnamwl Progeputeg sseetion (R7ayTi Koi9- Gl vas‘@htyle control

e L
ey AR o SR By bl v

t r eetpecsior hdsangiogenekis i:n BUVECy.<A) Rememim@uoGidet aSaly o§ PECAM-1
(B) _Shows t he,ef VE y [ .
ang|eX HERES %“sce}l%wlﬁ@g alonﬁ gf:rﬁLg% i {ebl teH tﬂ?%gicbtg(%fn in)
PPNEblbWe&/b‘;GﬁcmhaduCQﬂh hnufleo greGile€ersfor 411&:9\(5(‘5 3xieP<0.00 et @nhtrol

i rc]“'ll\s{f SR ‘%y%%?gfﬁ%é{f"?g 5 ”%ﬁﬂfg@@(%&ﬁ %§er cafd. )

G C Sasw the Effetif VBEGR/BadTeE m(ﬁoﬁiotl’iManilﬁgenédis’ i FIVECsund the

vitro, a a er.f or med b .
Iar i q%% & ﬂ‘ 035@(816 g%%ee?sg ﬁ&e&;‘lgéeea with
D'VBQE@F (ﬁg n@ﬁﬂ Qoﬂﬁﬂns MQD-PEE@:(ZOT M)3&@®min’; Illoed By &5ubat10n

vs. F VS.
S WY HGTALS pgfeﬂg GG e o@eacee«fzéw&g%ﬁa@gv o

Si R%&%eﬁ&fstaﬁ %%%%oxﬂiémdegﬁ{b-gd YarlidrAh=Dep PC:tOSOOI vs. vehicle
i mmunobl ot anaM)éSI S perfor med to denbns rat e

s peé@lﬁﬁ%l’]ﬁ% oPMSRA Y é"kﬂﬁ Q-0 o1sy KGR a1 Lagkes; *Tfﬁ%ﬂ 05 vs. PPMP +
{151&1:‘—9@%90 6012\/s \y‘%(%!r?es of HUVECs and | anes 34

re oéded W t h ) cells over expressing

h uman Eur\é 5 hBs MW@%H({;@E% F GRSy @%r@s‘glo\‘i"ugﬂg GIR&UA directed

i ndi cate concentrati ons ex si RNA t ar gete
agapganst Bahan GalTSC(AxDepidts smqmumiﬁ@;t a@ﬂwmqrfp@n@%mdempnsﬁate

si R [
Cr aer Ry o e B Ak A e Yt (9 el
p r oﬁﬁ]\fEGswcbllams B mrainaley xatth GHO Han(Mahtals opershprssmg yman
n r act ho [
%‘ tﬁl‘ g gﬂ) 2—@%@ S ere 1 nsrﬁracé%dsvg%l fha cg%eﬁ tc‘énci%n{r V?\.ﬂ)lfll L &e duplex
n or siRINA ﬁfgewdtagalhst(}m'f V) saxipbled siqoenca (gitive cortika tsiRNA) or OF
qu a% 1golf S ?atnhﬁé} one ext aé{8%rs alf]tey\t@ansfectlon cells were harvested lysed, and

GalT-V protein levels were analyzed by immunoblot probed with GalT-V antibody or

b -actin, as shown in the figure. GalT-V expression was expressed as % conirol, when
normalized with b -actin expression and the relative quantification values are shown
below the imunoblot. (C) HUVECs were transfected with either scrambled GalT-V
siRNA (100 nM) or GalT-V siRNA (100 nM). 48hrs post transfection, cells were

lysed and Cer synthase enzyme activity was performed as described in “Materials and
13



bel ow the i nmunoblot. (C) HUVECs were transfected with

ei ther scranbled Gal T-V si RNA (100 nM or Gl T-V si RNA
wO020@/md4e7 48hrs post transfection, cells wereprPCyasen05/029730

and Cer synthase enzyne activity was perforned as

described in "Materials andMet hods". The data shown is

representative of two identical experinents yielding

simlar result. (* P < 0.05 vs. scranbled Gl T-V si RNA

Or  WetRdd@N The dkth Shvhh 16 rGBTBRSIVe R BFo ﬁl@nﬂicaﬁéxb&ﬂﬁérﬂ%yi@lﬁing

Gal T-V blunts VEG- i nduced PECAM 1 expression an

angisteiianessvls (f R 44 fcs serqmbled HATNGBIROIA efal 9619 o

PECAM | protein expression in HUECs that were elther

t r ansf ecg@are\ﬁ demoniniga thapalengingoffGl T-¥hlnts VEET induced PECAM-

scr q@k@&mﬁaﬁi&% e i FURATS! @) ImARAcYIstGAtIFds amﬁEl@A% 1

W t hout VEG- (2 g/m) for 4hrs.” Values indicated in

par emtéie expsessipe mcf@HHECs thet were eifisr tansfegigd with SEOX\pegific for

pr °k%?f‘\/'o‘%¥&£ﬁb1¥‘@ O@gg'u%&%%ﬁh ﬁfvdnﬁi or (:vﬁixout VEGF (25
Depi ct's angi ogenesi s assays In C at were elt

t r amg/igy foe dhrov alneGaidical¢d s parihthesis sx@rqaarmnaéme sipRMSion of PECAM—

E 0C |) 4 %’éo em?é(/e]ts ; aﬁt H(fnr}{ahz"}édtvﬂth\@%ﬁn %EPE%%Q‘%%%(%%&&WS&W in cells

I'Ve ‘measur e
f or nist were. eltleieraasffmﬁmﬂt GadTadsiRNAar seremblsd BN followed by

cpreegpr LR O Ry fer G Pp B abmbteS pltreent of be

]S *  Horfnafox) /5]1&3 aézﬁtegwgﬁonEg shieyimeint aferelregeAit in du‘phdfmaﬂs ary
or .Lac I nduced an enes
PR RO oA B THEP a0 P g AR R PR < 005).

oty Lt hova iR ELAN s BERGRS ot et rﬁ@é&g mduced

for mmgiogmesis §1&)}HUVECSW@@pr¢tt%dte@With aithefl S5 QAP DR 1hrtor bftehuman
"Materijals and t hods" section

quarfde] Aok s SRR P R P8 RE g Lot (25 pAfor

0.0 Qﬂars\éﬁd th\éﬁe Bib@ kSmaseH afsﬁgs tvBRlcaied 8kt \iS estiibdagh theBMaRkials and
0. 001 vs Fi gure 8 denonstrates

DVBO, .
th atM%tbféls f sfékordB) PEEAWMPaT’Iﬂé??UIV%aﬁa sk pébefoamgidg@ried) 5P <
i N\ dof Qs. vElENe QM@OI dmﬁ]rec}éﬁéfdeeﬂﬁér E’ﬁ@ br ﬁMSﬁm*qi @61 O(W' JsVEGE).

VEGF (25 ng/m) [B]; LacCer (2 [d o
(rh PECANWg)Jre[SEHeni%gtﬁte\ﬂf_}%ﬂk IRk BEISE@AM( fzﬁallé’fo 1ﬁ<ﬁﬁ§§1§g1c[g%ﬂlesw in
for 4hrs and then in vitro angi ogenesi s assays were

per fitrar RGN ’Ja d4twissithes giiplated with YHGFS28 n@/mh) [Bdrlacgerd2.5

yi TAG) & e BEPLERN. (PN TR (Pl B P O for 4

[ l\l\/@hﬁﬂﬁmnqsmjamg@s’d assdys were petiamed asgleseribédpadiat. Resylts shown
fe athlé{e%fc'e ﬁtoliho ?&%géén&em; Q’?o%eﬂf Bl é’ dwa%@%lgﬁ{ﬂé sﬁﬁlgr rf%uéts.

preventlon ogenesis re ons.

treatment nmethods of the invention generally include

adm nistering a therapeutically effective anount of
DETAILED DESCRIPTION OF THE INVENTION

As discussed above, the present invention features therapeutic methods for
treatment and prevention of angiogenesis related conditions. The treatment methods
.of the invention generally include administering a therapeutically effective amount of

a VEGF pathway modulator (e.g., inhibitor or activator) to a subject, preferably a

patient in need of such treatment.
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a VEGF pat hway nodul ator (e.g., inhibitor or

activator) to a subject, preferably a patient in need
wohomwess2treat ment . It al so has been unexpect edpgTfused029730

that VEGF is a cell signaling nolecule that can

nodul at e vari ous angi ogenesis related conditions. That

is, changes in cell levels of VEGF pat hway nenbers

alter the devel opment or severity of those diseases.

Mor e parfiiasb ha he¥n uhdkpORASIPRAA hAEXREE isidelt sfgaumg théladule
i n VEG--responsi ve ceF VEG= functions as a signal,

nol detian mestulaty ‘@@pum?@@sesuﬁd@éﬁl eepdiiogg T %tSeﬁsangeS in cell
gf Y I@%l‘s %F%E@fp%g d nleﬁlb@ﬁ raﬁéﬁh@&evel\{g@gntr& ke oFHRRS diseases.

VEGF-rel ated pat hways"). VEG--rel ated athvvas
i mpdbsire partiewldrby it hat been anpeqi@ﬂy Eouad thatying\E -responswe cells,

ang ﬁétﬁms J{h ﬁxélﬁffﬁ% lﬁ& ol &erf&gn{ég Efée?tafn%ll h@gsce r

synt ase I's as or i gi nal Cer synt
was (qometlﬁneersbfmd tcchfama as ‘éVE@Edelatad) stepsli oV EGBr-dgted pathways”).

S O\ A G s P o

br ain Laﬁéemnmymihthmad Headin fom §.a¢@ar gputhaGails Ts RN1Ga: Prighally,

e LR e PRUBHTR B ARG LA oF SRR Qi Chens

t r ansgxpenr 91483MGQbNeithgMnuﬁ9&ﬂ (BBiol ik 5B) 2130 83570 83577.)

~ 68 %1 rat brai ase.

Thi lopLREtrag At e s ine et tndcrmen PP Calz ) YR enty,

bi ogireAatish added £6\E ticWhal Bask vitested the pﬁb%cé(bl@lg&tﬁér # hat

Gl T-V is a bonafide LacCer. s nthagg%ﬁg gaé g/%f? r11
Chagelastperbirapsteegsg (GlreoRiolagit iy 20)has ? mology to
HUV%E% of 734 Prai¥ Th&Cer Bntii84. OFhid B O8f syhithAdel s @rd® GBI TV OBased
RT- PCR and Northern bl ot anal ¥S| s (Kol makovaA.. and

Chatpert ﬂ)l@@eslcabngcfwgma@ gfadies | wawgys} thatisatd)is 2 bonafide
ACC ?;5%'2511 G ihds® (i din S FRAU SRS ('Jlﬁ&eﬁi’\?: SA @W% atb 1.£0b$ i Press). In

t 0" specl |ca l'y designate the H?Jv enzyne.
V\herPBNECsaﬁi@lTﬁbls theumajondiae€érsnthese based ypam RE—PQ&anrd Woghern blot

Gal -gna ﬁﬁ/ ova 61{ %{1 atﬂexﬁee%sggé&gﬁﬁgﬁ%t E&ﬁsiﬁPress% ACF%rFImgly

" Pr ovi a po ype rs to-obtalning,
ex ampfhm mahm;unlpgwe)hamkedrtge tetne Gle—\/’ pegpecitiendly d&'shgiate the HUVEC

pol ypept i be rradeb | .

dev gﬁgﬁbedaﬁﬁf% A R SUIE SERTS er%%%m'%%% (garlT l\ia%r%’al”{ P]% we bave
pol ygfedd ides ao8sr shethabt ai ned from cultured cells. The
cul tured ceIIs for exanple, may conprise an

expr ESSI ti}}égg)e . fbﬁfsﬁgoﬁtai'ﬁﬁ@@ﬁ)réﬁnﬁﬂé%ﬁﬁ Br

encodlng I's and/ 6r ‘subj ect's may
tre m%:mmh@pdwwmaah@mlwemd@ﬁ@we mage by any known o later

ant 'd@’?«%& %g%mcﬁentl éaﬁ%cﬁﬁﬂh& 'P@P!:)&q{pﬁ }g{/yggﬂﬁﬁes may be obtained

(=

cheno era ene ]
from cultured cells The cultured cells for example may comprise an expression

construct comprising a nucleic acid segment encoding the polypeptide.

Cells and/or subjects may be treated and/or contacted with one or more anti-
angiogenic treatments including, surgery, chemotherapy, radiotherapy, gene therapy,
immune therapy or hormonal therapy, or other therapy recommended or proscribed by

self or by a health care provider.
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i mmune therapy or hornonal therapy, or other therapy

recomrended or proscribed by self or by a health care
wonoeosiodes27 As used herein, "treating, preventi ngComus2005/029730

al l evi ati ng angi ogenesis” refers to the prophylactic

or therapeutic use of the therapeutic agents described

herein, e.g., VEGF pathway inhibitors. As used herein

"angi ogenesi s" in sone instance refers to conditions

caused bys @edmetent, Efleatife, iphsbRipas aDévialgnn@bgenesis” refers to the
angi ogenesjs. That is to_aberrant increased or

decPERBYacts Rithsggws use ot Hietapeiic agents fesgribed herein, e.g., VEGF

| ncpagnsfindfibRoenesi s, include, for exanple,
angi ogenesis is related to _cancer, coronary heart

di sease, As uspdrherpin Hagigainesis’) i spmerinsteneeefpsste gpugditions caused by
di s fiﬁs@a%%t 'fg&mh QLR 51 C RS aB8rdnf ridfe¥sed
hypgfit%gdﬁes(# gn' or [da et és_%%ﬁg}éescp%% tlly%r?g&? éjl?z;lllt e 1o

i ncdecxersed angiggongsive Sonditions releted teeingreassd hugiegenesas ingbidagfor

tre : _ NGNS hadl _
B el BT e R, Yo s,
ex aiqflammatirg yaeutiedissass, atflapmaition, risgdham@erepayfusion injury,

i ntrauteri.ne of. h of a fetus siem c sclerosis,.
wounPhrfher et HhesfoirBirths 1Tl SMGeded SRR gre

cor gsfaeyd @rHeediryastcigaeated WithMEGH pathway illibs@s. Conditions related
conditions related ta decregased angi ogenesi s.are

C o1 B destrised etk andlier 7 BREu S HoE SReDrRn B eefteg o

act inabRfise growidbr PRtubwastémia ReleroVisGroynd hbakig, isshehe, "

as used. herei n, scri be ggoteigf and Otherﬂiigﬂﬁlin%d“
ol EPGFIBYOR Futyghiabeied SRR GHeRy SsgRieruaIor gofAlt | Higsgqonditions
cel k§lated @ deB6ad®Alafgiopdabiifure RGO tb heledC4s@bing Yrohtb@&Eh VEGFE
and PLA2. As used herein a "reduced |level" of a

pol PEEPAY adivagEs-f ragment s or variants thereof refers

to a | oWeyEERIRLAUPT AASVESKERRANRY nf¥imIRR” 86 hdtd heleMBscribe
val ue of expression for a particular cell or subject.

" Sulpeteing 4ngl dther pignsling anplecwlsr hat gre gesponsivedo YERF siimulgtiogof

a ' VAF hat are
e R e
pr ef er ablay y 3 felie e rediRBY RVECbf £ PAPEPEDS, Br Bhdrientd brGBriants

they are naturally associ ated. An "I sol ated .
pol yhiraf axfers e lawsr them ayestesrapeciedserag el layeryalue of expression

pur igh S8 RAl¥ BLESEAbkde. The term "subject” includes
organi sns whi ch are ‘capabl e of suffering from

angi ogenesitstaffialWaritied? wheaubar initiieobRridfiata golypeptidepor

adm nistration of a npoungeor conposi tio g t he

| v GHEPERH Ot SR BT RRITe R0 e ATCLFTR A 320 € and more

Pr efofdt&88ly 90% free from other components with which they are naturally associated.
An “isolated polynucleotide” is, therefore, a substantially purified polynucleotide.

The term “subject” includes organisms which are capable of suffering from
angiogene.sis or who could otherwise benefit from the administration of a compound
or composition of the invention, such as human and non-human animals. Preferred
human animals include human patients suffering from or prone to suffering from
angiogenesis or associated state, as described herein. The term “non-human animals”

of the invention includes all vertebrates, e.g., mammals, e.g., rodents, e.g., mice, and
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human ani mal s i ncl ude human patients suffering from or

prone to suffering from angi ogenesis or associ at ed
webteai®238as descri bed herein. The term "non- humraT/US2005/029730

ani mal s" of the invention includes all vertebrates,

e.g., mammuals, e.g., rodents, e.g., mce,

andnon- mammal s, such as non-human prinates, e.g.,

sheep, dog, cow, chickens, anphibians, reptiles, etc.

A mashadmbis, &h@@lh&f-bﬁﬂaannnﬁlte%ga§§sm &, dag, cu&e&hl&@ﬁ@ n
refers to a clinical or other assessrrent of

c on@wphiBiang fephiles, 4 ect based on observati on, testl ng,

o e LTRSS AT By B St B BRI Gt

or gwkhacksorherlor the Rbmiitich F4RES based lof \6Biervation, testing, or
exanpl e, i nmunol ogi cal techni ques, PCR techni ques,

i MEREESERGES. quantitative | mTunoassay, Western bl ot or
LIS SR T ST B s PL Bl JOore
may déelopbd msmyack Iﬁditﬁdi‘ﬂ of dstehpiiig, expmmce»davqnlfe: exlample

swabbi ng V, hl ebot ony. Sanpl.

o Papgtal iR e e SR SRy BRH e

was fhiggoasdly OWssterd bt GAEEISAQ Quailucahaé RITeRGR) @nd/or Northern blot.
" Thera eutl cal | [ﬁ{fect ive anmount” as used herein

r ef gP% Eﬁ% A GPIgifimagent which is effective,
uponsmleo |t i.pl 0se. a r h

cell or 13 us%mgfe orrnﬁI lgs Igallyqae o%t ngeg] ﬁ%lﬁt& %éc?r%o} &da :1391, P¥y
of bWwabhixgd bmp!;y, wmge cmphleb:aonﬁys Satrdpies inelydaidsstdrstnples, blood,

ted f t t.
Con PO B SBTRa HGy moitay BRELANAT st ered, for
ex arrpl €, “'ﬁ?é‘? @ﬁcﬁﬁgr Eﬁfecﬁb@&rﬁ&fn‘t‘é’%ru@éd %reu% reéers to aﬁ ﬁmount of an

i ntravasc resected tuno
by lagfmawatCh@meffeABVm spah smglfapnmultqbie dowramn”hps’trattem to the cell or

refer,s ta_an. o onuc otid
nat ulrlbé?cl ,yln ot in. prolg %{fﬁ- %h? gblll e pa Paga disorder

as i 1§VHéd r|c TR
pr oteywad ﬂmyaxﬂa:etbdﬂﬁﬂaéybsemdelo(fhuah&emabl e of acting as
a point of initiation of synthesis when placed under
condi t i oflempesitigmis dwogmm@m maypbe adnpipisierad, Bxexamplon

pro g%kgél?lm%yc glu atd gﬁ?dzi?’, @mltsﬁﬁét{'%lge tdh Iggé%teglhﬁ?&ﬁdeg, orally, or by

str presence o
nuclirdelatides and an i nduci ng agent such as DNA
pol ymerase and at a suitable tenperature and . The

primer i4spredihsreimithp tery gan@%trieéﬂw@anpa@%%wﬂwhether
ef T ioCdueifynanlta®HR ih b befidddBstrilioh diERY R pldatORsy ¥ BbtcallE which

is capable of acting as a point of initiation of synthesis when placed under conditions
in which synthesis of a primer extension product which is complementary to a nucleic
acid strand is induced, (i.e., in the presence of nucleotides and an inducing agent such
as DNA polymerase and at a suitable temperature and pH). The primer is preferably
single stranded for maximum efficiency in amplification, but may alternatively be
double stranded. If double stranded, the primer is first treated to separate its strands
before being used to prepare extension products. The primer must be sufficiently long

to prime the synthesis of extension products in the presence of the inducing agent.
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doubl e stranded. |If double stranded, the primer is

first treated to separate its strands before being
waoge/28s2pr epar e ext ensi on products. The pri nePCTS005029730

sufficiently long to prinme the synthesis of extension

products in the presence of the inducing agent. The

exact lengths of the priners will depend on many

factors, including tenperature, source of priner and

t he Tys 8xa@f lehdifs TRk 1R ner RISt REMMySEBCtbi dlh@l@ﬂlﬁg tentherature,

particul ar nucl eic acid sequence also inplicitly

enc@W§%§§G§H@bﬁ@@h@@ﬁﬁﬁ@ﬁynﬁ%%if|ed varlants t her eof

Compi b AT et AR Ao 28 h a8 aqgnseglso mpliicy

exPlehdontpadses Sk HMtREly nRRRGdd atidtt thered @) Aegineratedsddon
substitutions may be achleved by gegf %%]ng sequences

i n WelsERtions andgompleseaaiary spqueceH AR f gFquence cxrligitly

(or n?dléa}edcef%eﬂeau;ﬁ dSstRShieloblGfsubltinhion’ mgi b Q@ﬁ’ev@ﬂ‘gfr énerating
deoxyi nosi ne residues (Batzer et al., Nucleic Acid

Res sequemees oghih the thyird rasition REonstog more splectadi(pr allppedens is

260 sgﬁg 8}%&3&3{?@ g%sz ag%lsﬁelo'x hos‘?ﬁe r@éldues Q@altzer Q?Jlll Nucleic Acid

Pr obes, ermnuclei ¢ acid i $ use

i nt Kes. hhﬁq@f@élﬂ%lwqmsuge pleal., & B, ChemR60:2605-2608 (1985); Rossolini
oI| u |

"o l%?ﬂ a %Jgo? %élfﬁpbe@ n%bp 9!1 Yl@gﬁ;) eﬁlte t(?ﬁx nq?:—ggcraté:ﬁ{] 1§'§saed
i nt entexlabemgw!ty wltlhgeme; DN A, mENér ollg»naclgﬁidynaelﬂ pofynugigatide.
acid residues. The terns apply to am no acid pol yners

i n whi chThntemas “pebiveptidei n “Belﬁ@P ande'praein” 318 uggd m'femhangeably
art Ihfefe RBlrefets WIPIB%}ne?bfr;ﬁﬁth aQll rRide&Y. r’l% @é}ﬁg 'aﬁgy to amino acid

natura y occur am no acid, as wel
nat gpobyinieys in @dlmhmn gr maferpcnineacid yeeidyas ﬂ% aﬁ\ﬁ@lal chemical mimetic of
non
hor & BirtioRndnle SAGHAY b BT A ARIE aPOUY D np R BEEbring
r ef ensnd apid préymers sbnafatugh1lS. ocRating dioio adidGeBNESS
4,683, 202, and 4, 965, 188, all of which are hereb
i ncor por A6 aspddiprain the teme (polymarase chain fegctifay KRR 11%‘1*5 to the
| ncr&asdd gfbfsepgtomse %@gtw?a &R5.28 %ﬁ&ﬁ@@@ 184, af of Fh8E bre
sequence in a mxture of génom ¢ DNA w t hout cloning
or phereby incatporated bgefgrsack, Hisectddito metheds for insreagigRthe concentration
pro
fes 3#% éslerzﬁn?éﬂgof aqu%%f %b@%%%&n@%&g%& é%’em{;rg\%%l\rl}x %1&191?[ cloning or
cyclpasfieftionhds RER hsteep thegérngéRER praduciand émmdéicatmgl raediict”
ext en are.co J These
wher &t nglm re%uétan (ion}plo%nai ?gt%s%v % Rlnpeacﬁréleg HF thg ?éﬁ steps
seg I“l‘ﬁ’ﬂér&tlﬁitloﬁmﬁmedhngtaﬁe ettaisipatars@mpdae e’ﬂlesé\termsaﬂtompass the
hereln the_ terns, "rest on, endonucl eases" and

et AR E S st ST liion Bt G AT BT censts ES ocmore
of whiselequehcedoubl e- stranded DNA at or

As used herein, the terms “restriction endonucleases™ and “restriction
enzymes” refer to bacterial enzymes, each of which cut double-stranded DNA at or

near a specific nucleotide sequence.

As used herein, the term “recombinant DNA molecule” as used herein refers
to a DNA molecule, which is comprised of segments of DNA joined together by

means of molecular biological techniques.
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near a specific nucleotide sequence. As used herein,

the term "reconbi nant DNA nol ecul e" as used herein
woebmre3®zo a DNA nol ecul e, which is conprised 8€T/US2005/029730

segnents of DNA joi ned together by nmeans of nol ecul ar

bi ol ogi cal techni ques. As used herein, a nucleic acid

sequence, even if internal to a | arger

ol i gonucl eoti de, also may be said to have 5 and 3'

ends. | n AN dsbdEheréin) d mehic avid sxequanué avenDRivtamd] ¢wailagger

g |r S g(g thg%ﬂﬁwg %39 ma?g,$8r ef (r)lir;a%% dzg’s nSﬁ‘f Sﬂ'lgeﬁﬁlulp asllnear or 01rcu1ar

t er nbNa@l rﬁ@ycu'leﬁﬁis@@fe%le&ﬁo‘:ﬂtsfa%)&fdrﬂa&to dsrbamgCupsleidNor 5° of the
procgeds in a 5 to 3" fashion alon

t he trand. . ..
The PlORTTRR SRd SFAETT I FEHENESY ?C&WhaD?A éﬁ’f‘t transcription
t r anseédedd @y’ @3’@a§hﬁdﬁlﬁ%ggmNﬁrsﬁaﬁkﬁ nﬂfe@irélﬁoteﬁﬁﬂteﬁﬁhncer
5" or upstreamof the codin I on. However %ncer

o erpmeE Hhcl igtot R oBR & SERRASTE WA BTFU AP @iFog or

of 1 iR FPh&Eo e SEBiBh. ﬁGQeer'P RnEARL Menh @ AR exert their effect
Transcription term nation and pol yadenyl ati on signal s

ar e Ve atherilogatedd’ of tharmsemetghslement pad de gpdpe FegignoAranggiption
usedteﬂl%ﬁﬁicfﬁ’an@ olgedegﬁ% s‘?@ 1sql‘?e l%@éfécf‘ﬁ o@d%tl‘é%'o?lﬁle coding
sequence encod a gene refers DNA sequence
conpegioing t he codi ng regi on of a gene or in other

wor ds t he DNA sequence whi ch_encodes a gene product.

The codi it Wedherinsmpligenysieatdshaving agueledesequsipe gcoding a
genogdng rdehib\td SDRIA s%&ﬁ&@@é&n;ﬁ@ﬁltg e collng rf@g%rﬁofsatg%he 88in other
enhancer s/ pronoters, lice Junctlons pol yadenyl at.i on

si gnwpgs thetRNA smyncsew irercgdes genopiedysto kg gadingregippmay be
codi B B cRferdc DN o ASMIDINE #66H SuRaBIE EHittol PEMBRS such as
initiation of transcription and/or correct processing

of t¢rhapserspmoryotRI/splieamsaionppolyslanyletion sigedls, etoy, may be placed in
codi t

velfie ROl b btk IcBoh BERK B foclb bipnRlt BSE nitiaton
spl i «):ferajnsumptwmami(or icotrest peaessigg ©€ the @rimery, RNA transcript.

bot WAL Bho e Sl Beby et i Bleo Py PRI bR 8 ifegion may

t er n@ontditla@dogenabs’ erﬂlanqefsfmaﬂbter"sj gpticd juhgtiohs, Initeltvlalﬁng sequences,

context of two or nore nucl c aci r RO

s eqUETIASEIYIHER S S H s o bR L e spoRshots and SKogenous
subsgausnd@nertdiat are the sane or have a specified
percentage of am no acid residues or nucl eotides that

are t h e SHweerfus “slentic@l6r ipdlevttti“tdymtitg,ﬁﬁm the abhtyxt®F B0 qtGhGre
75% 006 08 p ARl SR IROL Yy OUSho uBERL b
subsequences that are the same or have a specified percentage of amino acid residues

or nucleotides that are the same (i.e., 60% identity, optionally 65%, 70%, 75%, 80%,

85%, 90%, or 95% identity over a specified region), when compared and aligned for
maximum correspondence over a comparison window, or designated region as
measured using one of the following sequence comparison algorithms or by manual
alignment and visual inspection. Such sequences are then said to be “substantially
identical.” This definition also refers to the compliment of a test sequence.

Optionally, the identity exists over a region that is at least about 50 amino acids or
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maxi mum corr espondence over a conpari son w ndow, or
desi gnat ed regi on as neasured using one of the

woabdemassng sequence conpari son al gorithns or byCcmasums/029730
al i gnnment and vi sual inspection. Such sequences are
then said to be "substantially identical." This
definition also refers to the conplinent of a test
sequence. Optionally, the identity exists over a
I eghleckiBéin lengtt od B&S ﬁreﬁé’tﬁblf/ o®f) aaegiawthacik dS-100 amino acids or
ornucl eotides in |engt or nore preferably over a
r eghesieotidesmlengths 100 amino acids or nucl eotides in

| t h.
sequence dert e BparaRaaidng sBish ag¥ aff Eierpnsg poauence
S e quﬁf/\lﬁaﬁeﬁf SeqUeaces areadmpiibd.rWhai ﬁsg'lg& seqn‘iﬁmeé’lﬁ&npanson algorithm,

arlson algorithm test d reference ences
ont PR TEPEICE ERIFHERS &7 CPlsEB ATV SP DR cogrdinates are
desjanabed, if hdceRBGLHRAEYnen Wl di s thf?gﬁlr@*)z&@xhbt&ﬂ@ Bte designated.
progran1paraneters are designated. Defau

par Reuk proseampaianeiets gan laﬁussfi (5 pligxRatiye Pyamg Cé?g e degjgnated.

be ggsiQnale Qomﬂ_zﬁlﬁm?'eﬁ?&ﬂﬁﬁ heh QAR AkICS B} p%kﬁﬁ’t"sb(ﬁdémet iB&fiities for
cal cul at'es the percen uence identities for the
t esthedestsrapenses Iie@FIa‘t tovke feferqne sqaaence chisrd WtheBiggEm
basggwﬁgm&he program paraneters. A "conparison

as used herein, includes reference to a
segnent gf< @ﬂpﬁr@&ﬁwﬁiﬁoﬁ/ﬂ Qs feedinerein) inctikes @14 to a segment of
positions selected fromthe gro onsi sting of from
20 %y BT thedymbesof, gaewowwoaﬂgﬁﬂc ted drpm W% group, §%P<§}SP§8 of

abo ghmHQo 600, 3B aBRR 50 B MUCIDOZMERAMENTALEBN 0B ® about 150 in
conpared to a reference sequence of the same nunber of

conthigh@$89ys8e mathescompeied (@ hetarghse seqygrgeod ghegpmge number of
° pt b&ﬁ%&us@ohﬂ&%@rﬁ&@e W&qf?énc@é drg Bﬁﬁﬂillyodfh QM%’EHBQSSof

arison are wel known 1 n art.
aI i ghgnarent @ﬁseqwqe@rf@regnmmsoe@rmmﬂ bmwmaﬁletﬁét Optlmal alignment

S b Bge SoflomiltsblVin bEFAapABTRLSY i SON SO elgortim
L heofmish &gwaahg?gfﬂmrgﬂ Qdathi 2T|4f82)§19&l13)ew triaomelogy ahgn;nent
o1 iR o) SR f Wl Mt B 45,8 T AR ol e

AC aellmﬂSﬁty méthdsl ¢ PealSén &Mplm(nl PRB) Nalhy&oadxrﬁcuﬁ]a$.iAz,eSd:2444

R b bR AR eq ey 08 e algalims (G PharmT,

PackagetA, ﬁﬁﬂHtAS:IS’& ﬁGH@\Ml@bnsﬁi GuieticOI Szt BakegdGenetics
Madi_son al i ment. and v

|
i nsEemfaﬁG{%laé7%§°§%°er%nﬁ%4ﬁ°np 3t be&?%mﬂwakﬁ@eavwd
Bi ok a1 ikspeitioh @lee L g, AburrenElStocdll @DMBLBRLEBBRIbEY | Ausubel et al.,

eds. 1995 supplement)).

As used herein, the term “antibody” refers to any molecule which has specific
immunoreactivity activity, whether or not it is coupled with another compound such
as a targeting agent, carrier, label, toxin, or drug. Although an antibody usually
comprises two light and two heavy chains aggregated in a “Y” configuration with or
without covalent linkage between them, the term is also meant to include any reactive
fragment or fragments of the usual composition, such as Fab molecules, Fab proteins
or single chain polypeptides having binding affinity for an antigen. Fab refers to
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As used herein, the term"antibody" refers to any
nol ecul e whi ch has specific i munoreactivity activity,
wohedsvess2or not it is coupled with another conmpoumg2005/029730

such as a targeting agent, carrier, |label, toxin, or

drug. Although an antibody usually conprises two |ight

and two heavy chains aggregated in a "Y" configuration
with or without coval ent |inkage between them the

t er ghtigen dinSithgTRaghients 0 Ak Dl heRing Ehe térfetHab viddldcuRE N feks 1

fragrrents of the h as Fa

ol Exgime of antibg sbwafesﬁﬁewlaf% hé?@ afﬁ%ﬁ @gﬂ}e&lsgvy chain
havizRgohighgléiith Afafviiéd skhib@ibiringodetivi n‘Faﬁghtdﬁleflﬁaﬁdes

toant| gen bi ndi ng fragnents. As used herein, the term
Fa Begregaias f 8 heagy erdgon@ dishtehpigleongponin knotas Fab), as well as

lnﬁfs méﬁ&rﬁeﬁkﬁ}n& @@m& Bfo M@ﬁdhaseglﬁelﬁ%ftth@aﬁlbeéy {iGmmonty

eavy chain and/or 1i1ght chain and ch exhib

bi n&hewp ack(plpd, whethpedny of theabeve arrmqvahe%v @rg@negmleglyof

one heav one | i ht chai.n own as Fab

oo AP D v e kbise i R DR g Witk

br apgMicsletiERéSoratifddefany.i body Y (commonl y known as

F(ab) 2), wheth any. of the above re cova

non- covalBhiery ?eﬁpéaetweg BetFigig goaéﬁelsa@@ile@ﬁ@e&ﬁth
| S 98RaBhAl afl ndBbA6Hal %ftibYdiES A bildifotolifkad ifafuhbdebufif
antigen or antigen famly. The term "anti bodies” is

us e dARsRISE lsOD u@ﬂ@a@em ‘antihodics’ Hate fragaepnerpolymers of those

pol Yrﬁﬁlﬁﬁ@élo‘tﬁl‘ﬁg nﬁﬁ&ﬁﬁg Qlﬁé‘hurﬁ&ﬁf 6rbﬁﬁliaﬁ§ed YeasiSti i brhAlnd buhn
i ntact i mmunogl obul in nol ecules, also included in t

t er moleghles Bofiagmeentsthereqf; asdensrasheyrarqeliopersiostheir abiliyde Sateract
vor SnBahO R R EG ek, AR ok b IRTE Bbic desirod
t heeidfity usingtherig vite askryy descrabedthorsim of by analngows methodst after
t
it MBS i nbBouRt B oo EL AR I e ibrding o
usi kgowinelitieal wastimgmethedsy s descri bed her e| n or by

| t ho
Eher aneuthEEimasEs ofhe FheMtineRibh D Fyiep g VEGE peityyy
acc icticbers g KVIBGR, CEGFR CAEGF pathwing PEEtAMdS The

anti bodi of .the instan nvent| o a a| S
VEGE pat TPt rte s Tabglom vpense opalcsaso st 2. & timeri
pat yBymadted MYy hurthhE n@ﬁlhhl’ﬁﬂﬂ)é g% @{urﬁae smgwhyﬁal a@ﬁ’@ddy, or fully
nmonocl onal reconbi nant, , a chi ric._or

hundBAY; Ghimery, RimRze ki papforabl Yecompigiely faman antibodies

Si NgLaesiid or Bp1eREhhs wﬁfchfiﬂbhdd)é r&pERiel 8drhistt B L |, therapeutic
humani zed, but nost gr ef erably, conpletely human

ant itiseaeatolhuman pafienispind spre d@grmsrle apnligptiongmInyelated
| nclelfigdinRRe HeSltiRAP M 68 {Rple@b 2 foxfh. - T herapeutic

Therapeutic Methods and Compositions

The present invention provides for both prophylactic and therapeutic methods
of treating a subject having, or at risk of having, angiogenesis.

The instant invention further provides a method of treating angiogenesis in a

subject, which comprises administering to the subject one or more doses of a
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treatment of human patients, and sone di agnostic

applications. In a related enbodi nent, the anti body
woameme3seoupl ed to a toxin. Therapeutic Met hodBCamg2005/029730

Conpositions The present invention provides for both

prophyl actic and therapeutic nmethods of treating a

subj ect having, or at risk of having, angiogenesis.

The instant invention further provides a nethod of

t r eqhhhidhcaBhIRBRARE S iThinShbbR 6ffectiv1ioGBdLe BREibSMSsis in a

adm nistering to the subject one or nore doses o

aphéﬂWﬁ@e‘B?rPg)aFea@B&ﬁ@WW%eﬁ? the invention effective

to reducq s3RgRASH Qﬁé trrh r%]ogakasﬁ@aatea BRERDYarldg8driaho

the angi ogenesi s. used herein, the term

"an gmg'gmgs,s rqf@ tab@th ﬂéﬁ aspmBlemataend symetomatie phases, and to

aN0lRBERESkibioreRlsTE ! Gl borblify ROHTRCARBAIEr ARfstasis,

synpt omat 1 ¢ “phrases, Ead T o |ncrease angl ogenesi s

( e gnflanwastoryrvascobir dmeasy, on dimbeteg) iand desecasad mgiogenesis (tissue

%ﬂﬁ i nfl ammat ory vascul ar di sease, or
d| abe % a%d decreased angi ogenesis (tissue
deg r adat |“Ab§rran't mm%rgemsis, s gsaigerndsiefrd todscrempedlanpirgenasis (e.g.,

refers to incr e ne e.. C
Cor Shiech ool TRRE Bu @R Rt parnmSBRY Hsamar disgpp. o
vas crhzi‘tzefes)wnﬂ ﬂaﬁea,sed)dingﬁb @b@tse(assuamtgmbﬁm@as e d

Corm ir anoneecit e b et hac gl BrepBieelm o

adm adhsdistatioe 6f aaﬂleﬁpédme lagde w4 panagedMappncaao@alt acmﬁmstraﬁon ofa

appl jcatiqon or adm.n ation o her apeut i en

to & erﬁlgﬂ&?l%ﬁl?@aﬁp.agwbt tisgyg 9t cFlﬁh%eJ% “%t"fﬁ‘éﬁ‘g ‘W?c?‘ risk
has, of Bkvih aBérrant Sgidpbndiaywith the@hﬁfoﬁ@tﬂtcu@nﬂaap aBeasE Selieve,
with the purpose to cure, heal, alleviate, relleve

al t eAlter, Feamgdyyamelineats, Spprote onakisetdheinfetion erahe symppioms of

| nf egfeb@ih. N thbRBeutid ARLR mlu%s b i€ 5t 1Mted Ao, HESHRP Qb dies, or
agent includes, but I's not [imted to, peptides

ant i finsgieats themof,fsmg meqlecyles Hipidsoand nuglgiciacidp)as é@ﬁcgbed herein.
l'ipids, apd té@fﬁe‘%ﬁé&lv@%ﬁ&m” &?er%sacc{ds%%%r BEb&t That Fé,féﬁfﬁment to

term' effectlve anount™ refers to a dosage or anpunt

t hatreduse guinfieasedlgt amaint efhngimgenesis freresdsio anhhoramftsymptoms
angl l 3 4 dqraf i 0 I n

2" PAEHGaL S oSNkl AUBLLALIAD . OB MR

e. g.anglogewesis.or hi gher angi ogenesi S. " Phar maceut i cal I y

accept abl.g, exci pj.ents or cl es’”
cxcanpl o TR PGy Retoph G RsFnRsof RRORT i . for cxampe,
Addiwitenénlihg, ghaeeol, lethangl, aellsdditivneldy, asiilidty asbstances, such as

wetting or emulsifying agents, pH buffering substances, and the like, may be present

in such vehicles.

The therapeutic methods of the invention generally comprise administration of
a therapeutically effective amount of a VEGF pathway inhibitor or activator to a
subject in need of such treatment, such as a mammal, and particularly a primate such
as a human. Treatment methods of the invention also comprise administration of an
effective amount of a compound of Formula I as defined herein to a subject,
particularly a mammal such as a human in need of such treatment for an indication

disclosed herein.
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wetting or enul sifying agents, pH buffering

substances, and the |ike, nay be present in such
woehiopkesr7 The therapeutic nethods of the i nveRCTmS2005/029730

generally conprise adm nistration of a therapeutically

effective anmount of a VEGF pat hway i nhibitor or

activator to a subject in need of such treatnent, such

as a manmal, and particularly a primate such as a

human. Tpneatie® BF VEBER RSS9 inHibiRrd M ®B emPldyéd MGhe present
conprise adm njstration of an_effective anount OP 1 zbov
%@F above,

c omsetmenignethegs pyinaple tegling 68> St iR vy agsay 3p

par i e ATRAEBIE VN RS iRDRRs.| PreRB8E VEGF At
tre%?ﬁ%%@h?o? an indication df@glosedshe?ein.A vgﬁﬁet;y
of Vtdptosineludethpseithdsiconspin apagpapel beelions, ddererally peeferred for use
pre ' had W thefollowin Foftnula I:
5t i febERbRRbodIEE HaHenTh i Soh SR el
identify suitable VEGF pathway inhibitors. Preferred

VEG- pat hway inhibitors inclgge those that contain a
propanol backbone. GEnerallyépreferred for use in the
treat nent net hodR-af [ L,on are compqunds of

the foll ow ng For@ykgﬁgﬁg{#% ?%#n R and Rl are

i ndependent |y seRected fr the group consisting of

hydr ogen and straight-chail d or branched Ci1-C al kyl

with or without a substiééﬁﬁp such as am no, hydroxy

or mercapto and further whérein R and RL may be taken
together to forma 5 6 or 7-nmenbered ring substituent
such as RpkkRl R Shd @, ar@ﬁfdﬁﬁhﬂhélﬂ&selbab@ﬁ&ﬁ iROdrbuconsisting of

pi peri di no, azacycloheptyl and the like; R2 is )

sel dfwaer ind irigh-ggeh otkmshed Cnts BkyIHgRIEHopta substituent
st r ajesa5had, BedofsPor rftezbapdd il fudher WhErein'R hRIPRE mPEe thlen

t hree doubl e bongs; and is selected fromthe group

congpgsthentp form a fr Gerghmemhered Hag Stbstifpen syrdds epuolidnp,
al k ' . W 40t I . and
y?ﬁxo CCL 0. Qhio¥o gii'ﬁLT, ?Ig)%nﬁlﬁ?, a?é&glf)?éﬂgﬁ a8d BRHMS;

aryl s lgas car Bbocyc aryl” (e eqyl , or
subst i t uRéd salegted omhthagroumednsistieg ¢fdranched qreirgight-chained Co-
phenyl re .t qtuent. i J Cl- C4 al koxy,
oners U5 S BRTLpUSPRSoliL a2 ko

am no i n R selectbd fromrthergrosp betsistingofistraightychsined ebbrgndbed Cs-

Cl- yl.. Sui.tabl e coppound f Formul a 1. above and
o o SR B 7 PR B e ROl R Pl AP oo arv
by KeguwphddyD ok dubiseifuteal arglanctbes catboaychie dryl (equn phomytl whies the

sources. See. fo X le, Abe, A e [ ., 992). J.
o1 osHeimentis halg o Gtk petipiEhedioygp-Gy ibre iR pihing or
Li pisgbdiaged #8ndHbnEdH the 2hiid sabstibuenBimaA suitdblP Bl T1-G 4 alkyl.

Li pid Res. 32:73; g
P Suitable compounds of Formula I above and other VEGF pathway inhibitors

can be readily prepared by known procedures or can be obtained from commercial
sources. See, for example, Abe, A. et al., (1992) J. Biochem. 111:191-196; Inokuchi,
J. etal. (1987) J. Lipid Res. 28:565-571; Shukla, A. et al. (1991) J. Lipid Res. 32:73;
Vunnam, R.R. et al., (1980) Chem. and Physics of Lipids 26:265; Catson, K. et al.,
(1994) Tetrahedron Lets. 35:2659; and Akira, A. et al., (1995) J. Lipid Research
36:611.

VEGF pathway inhibitors also include, for example, SU-1498, G66976,

G66850, bromophenacyl bromide (BMB), methyl-arachidonyl fluorophosphonate
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Vunnam R R et al., (1980) Chem and Physics of
Li pi ds 26: 265; Carson, K. et al., (1994)
woebtrsahesdr onLet s. 35: 2659; and Akira, A et al PCTU$2®5)29730
J. Lipid Research 36:611. VEG- pathway inhibitors al so
i nclude, for exanple, SU 1498, Gb6976, 56850,
br onophenacyl brom de (BMB), nethyl -arachi donyl
fl uor ophosphonat e( MAFP) , pyrrolidine

car padireh) ip9ireRdihdarbaniieRydie iepHeRyleny ibddrkith OK1bAE A0 W-acetyl-
N-acetyl - L-cysteine. VEG- pathway inhibitors also
i nclLoY&tei®or exanpl e, PECAM |, LacCer, or LacCer

synt has ?Vﬁ@ﬁ:iﬂ%@lﬁaﬁ nnitoly ADBALS, th %ﬁﬁ'ﬁ’é%e, BECML 1] ¥Cer, or
anti bodi es include LacCer synthase %;aglm_w Vi) .

ant iLBeSeir synthase antibiodies ey fragments Aharend. lay @oigleadiss include
ant R AARERRSU TN Bl BT b e (o i astE PR Mauced n
ant visodinggessisitfbe dorfratioGadther exemplary atibediefufonessdn the methods
i ncludi- \/) a . .

R PRacH A ettt Sl Aoy QR 20 bl Myepees inctuding
met BGAQ VOEEQVLRSAY AKRNSS VAT rarsl TGMIGHIT-es-RIPECNEKNSTENGT.

t he f ol | owi..ng. LacCer. nt hase .(GJ) T-V/ VI ) seguences: .
HUNER&%&F%R?%@W%@%P ﬁ%f’i °%§E“§§E'E’%? Bpgym %ﬁ&%‘} odics specific for
PTI eGoitbiiRg Lad)er 6yifiihke RAIKWAVD)IsBfuk6&s: ( 169)

PFR PVLFRHLLP(1 86 316
PEM%&%&%&P “Gal T- VI I(DEPTI ?DE(S (9)7)
PENETSPEROM116)L04) PYLP(107) (107) PCPEKLP(1 13)

143) PCGHWRP(149) (154) PRWKVAVLI P(163) (163
(PFRd:ﬁEﬁE“ ?""(@%5 |)FFLHL| P(1 80§ ) (169)

(160) PRWKVAILIP(169)
(169) PFRNRHEHLP(178)
(178) PVLFRHLLP(186)
(316) PEGDTGKYKSIP(328)

HUMAN GalT-VI PEPTIDES
(97) PENFTYSP(104)
(104) PYLP(107)
(107) PCPEKLP(113)
(143) PGGHWRP(149)
(154) PRWKVAVLIP(163)
(163) PFRNRHEHLP(172)
(172 PIFFLHLIP(180)
(311) PEGDLGKYKSIP(322)
(374) PELAP(378).
VEGF pathway inhibitors also include, for example, PECAM-1, LacCer, or
LacCer synthase siRNA molecules. For example, 5’-CGG AGU GAG UGG CUU
AAC A dTdT-3’(sense) , 5,UGU UAA GCC ACU CAC UCC G dTdT-3’(antisense).
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(311) PECGDLGKYKSI P(322) (374) PELAP(378). VEGF pat hway

inhibitors also include, for exanple, PECAM I, LacCer,
wonodsaesar synt hase si RNA nol ecul es. For exanpker/us2005/029730

5'-CGG AGU GAG UGG CUU AAC A dTdT-3' (sense) , 5, ucU

UAA GCC ACU CAC UCC G dTdT-3' (anti sense). VEGF pat hway

inhibitors also include, for exanple, PECAM I, LacCer,

or LacCer synthase peptides or fragnments thereof.

Exenpl aryege bihd;a%iﬂhmktsdlsmotiﬁt&udepfdr eXdni}fe, PECBM-1, LacCer, or
synthase (Gal T-V/ V) peptides: HUVAN Gal T-V PEPTnES:
( 1153cGeemymtiase pepfidesorsiasmentiiherspiadirempisy pepfiges include the

PR : B178) (178
PVL FRHLL%&ggfgyng%%%h%E@T%ES?%(lBZ)S) oA
ESNFTYSP(1 04) (104) PYLP(107)

Gal HUNARNFGHMIES
(10 13) (143) PGGHWRP(149) (154
Pm@ﬁﬁgﬁlﬁg@) (163) P)FRNRHEHLPEﬂzg E172)

Pl FR45) PRKLGBHWRP(13) PEGDLGKYKSI P(322) (374)
PL@@@E&%&E@%@&% ul peptides include peptides o

cause p i pase A2 (PLA2) activation is
r eqiaopEHFRNWRHEEILP(178p | nduce PECAM | expression (Gong

, N. ' et al Proc Natl Acad Sci USA. 101,
649@)1-7@1&3}?‘{5%%5(])(‘?&}%) herein it is presented that PLA2
i nhi(dii6) PESDAGRYKS$IP(338) e VEGH LacCer induced

angi ogenesi s in human endothelial cells. The use of a
PLA2 peptide that can mtigate PLA2 activity

HUMAN GalT-VI PEPTIDES
(97) PENFTYSP(104)

(104) PYLP(107)

(107) PCPEKLP(113)

(143) PGGHWRP(149)

(154) PRWKVAVLIP(163)
(163) PFRNRHEHLP(172)
(172 PIFFLHLIP(180)

(311) PEGDLGKYKSIP(322)
(374) PELAP(378)

Other useful peptides include peptides of PLA2 because phospholipase A2
(PLA2) activation is required by LacCer to induce PECAM-1 expression (Gong ,N...
Chatterje,S et al Proc Natl Acad Sci USA. 101; 6490-6495 2004) and herein it is
presented that PLA?2 inhibitors also mitigate VEGF/LacCer induced angiogenesis in
human endothelial cells. The use of a PLA2 peptide that can mitigate PLA2 activity
and consequently PECAM-1 expression and angiogenesis in a subject. Exemplary
sequences of a PLA2 peptide includes peptides having the sequence CC(P)-x-H-
(LGY)-x-C, wherein histidine (H) is the active site of the enzyme.

Other si-RNAs and peptides are envisioned and one of skill in the art having
the benefit of this disclosure (e.g., sequences and screening methods), would

understand how to make and use other such si-RNA and peptide inhibitors of the
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and consequently PECAM | expression and angi ogenesi s

in a subject. Exenplary sequences of a PLA2 peptide
wonadedes7 pept i des havi ng the sequence CC(P) - XPEH/US2005/029730

(LGY)-X-C, wherein histidine (H is the active site of

the enzynme. Other si-RNAs and peptides are envi sioned

and one of skill in the art having the benefit of this

di scl osure (e.g., sequences and screeni ng nethods),

WO U B GINGIRTGdyAIdr Bt sTRKA s a1adl b S@asﬁﬁch@i ussngqhe SJlloRhid
and peptide inhibitors of theVEGF pat

o P BTocs; AR (gD, AASEaATOPEa Dot Nl 00fide, Nv_o00as2
fol | Pt AgSaaMeneass, NV IR 635306 001025969888 001025368,
(Gal'T- V1), ”"NM 008816, NM 000442, %PECAM )X9 NM 077435,

NM oML Q?@WNWQ@QWQSW O(NIW—@@ 4263, XM_497921,

AR A WO . RB8 B2 38 (RS pyikec

( VE@J@OSQWd (INIMZO G0E0Ce mamorqtﬁtmyefmce fin theie entirety.
her eby 1 ncor

he-t her S OERREBLER USRI ERh, b BEknc Bl cahBe
c onpdmirdsterad toresubjdnt iniasy eff sederslovays.sEdyjesahplen ‘dEg}F phthway
seve

act i {’/‘?{JP‘B‘F g%ﬂlvﬁat@f 8*‘&‘:}%%3%%?’%83/ e %Bé‘ﬁz%ﬁg °a‘%:r?Yeé‘{ {1‘8 onset ofor
pr etediice tH&%evBﬁls}etbf athrgoted caddition. Wifeﬂmﬁ\rfﬂy iat WE@If pa&thway inhibitor
targe ondltl Alternat pat hway

| onn opde e Giing Hecpret eniewd coMiombar o of a

t ar get ed AC@dadhérnt 0bmpdint ot ERlRiiniStORH Gl dlbj‘e@t’) eftiéer alone or in
adm ni stered o a subject, either alone or

contSPRRERER Witk preRaness diepenticrgrnih gt PE““&‘@‘?HP%“ copapagition in

pharfBaesvits sénveRTIRARdxkipRit, 1.6, phhiadéeliclyt 4tceptable organic or
conventional _excipient, i.e. pharmaceutical,
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r eci f r
accep k @Ftee& %g{a?é} eSraét%Hfrl]l%?lg g ecﬁmfl v@?egﬁ#bélﬁa#A n?/ theyéene (glycols,

wat egelatlaalhcttosoimylo@nmagrwlsmumdaraw ede sidibicacidi Viscous paraffin,
pol y e% ﬁefag){ Xcilg moPo egaesrlmd d%%;cgﬁc? S, l%%étﬁr?i?fatty acid esters,

mag umste
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TP edpﬁépafvﬁﬁﬁs%ma‘tﬁlaiersp?]vemﬁg a%dnﬁ;némﬁl&ﬁeﬂ@,&saﬁi B idfluesingusehotic

| esire xed Wt uxi. I 1 ar ent .g., . .

| Ubrireiaie el e udinasandior fiomas sufisflicerpd the tike which
age oot 84TetbSdubsiyareset with ifieSacti®f confpolmtBNCi ng osrmtl C
pressure, buffers, colorjings, flavorings and/o

aromatic Sgﬁbgqngﬁ)é@gn%m@y lgq]]gepairqgefomedﬁparenteral admmlstratlon,

particularly in the form of liquid solutions or suspensions; for oral administration,

particularly in the form of tablets or capsules; intranasally, particularly in the form of
powders, nasal drops, or aerosols; vaginally; topically e.g. in the form of a cream;
rectally e.g. as a suppository; etc. The VEGF pathway inhibitors or activators may
also be administered via stent. Exemplary stents are described in US Patent
Application Publication Nos: 20050177246; 20050171599, 20050171597,
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do not deleteriously react with the active conpounds.
Such conpositions may be prepared for use in

woaomeezal admi ni stration, particularly in thectasmoso29730
liquid solutions or suspensions; for ora
adm ni stration, particularly in the formof tablets or
capsules; intranasally, particularly in the form of
powder s, nasal drops, or aerosols; vaginally;
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For l,?ﬁp’g%t lén@f9Ul§i Igﬂ‘gﬁ%sél%&hd% And 8RBT, or oily solutions for

For at’1ors for | atTon admnistration contain as
exciagingmstetion imrthefoamof vasal drepspaieas acgel by apielicd dufeamasally.
sol i ) i ni . .
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|t PARSENRrgR BB SR syl ity BeABAld: Seno
admididesty A tisagicakbsite ad. & afterialloceamgioptstyh W EGR pdtbway inhibitor
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adm RIS SPY B $€Sci d for vagi nal
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the therapeutic agent(s irectly at a surqgical site
e.g the,present fgeafment %eg‘ﬂéﬁ %’sﬁﬁ%gﬁ?ac XQ/%@Qnﬁchﬁ 9gent or can be used
i NhiiR b AbindRY il AR hEERliSsrededdy, e\sS Prodlicdl}180%a antioxidants (e.g.

Vitamin C or E) or other compounds. As used herein, modulator refers to an inhibitor

or activator of the VEGF pathway.

The concentration of one or more treatment compounds in a therapeutic
composition will vary depending upon a number of factors, including the dosage of
the VEGF pathway inhibitor or activator to be administered, the chemical
characteristics (e.g., hydrophobicity) of the composition employed, and the intended

mode and route of administration. In general terms, one or more than one of the
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A VEGF pat hway nodul ator (e.g., inhibitor or

activator) can be enployed in the present treatnent
worbdsmdss2as the sol e active pharnaceuti cal ageRCTMIS281029730

be used in conbination with other active ingredients,

e.g., probucol, known antioxidants (e.g. Vitamn C or

E) or other conpounds. As used herein, nodul ator

refers to an inhibitor or activator of the VEG-
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and age qhehhiaitis bihRfuhds SAhd ménuaﬂl Bi‘e@hﬁdbl}f’ddnﬁﬂls{efbﬁ@ﬁa

for a given protocol of adm nistration can be readil %/
as c dratenatesng yvatcprsaleblg korm, 4. R pPhaemageptiqady agpeptable sal

Con\@géa@q@amﬁ g&cﬁ% aﬁtsﬁéﬂas%ﬁﬁﬁo@gank%fdsdda@ieg gaqt gg with

rega oregol ng gui del i nes. Suitabl e dose

r andwdropiglyriden eiflfatbe of phgsplamkt, dr asrgjy mgamq)acacb@ﬂ;htlon salt such as an
100

A7 OTRLES, e SR el S BBEaBRAM
pr otocﬁ ﬂata@dutwrudnmaumls otk irblentidnmlsy car inglude astad salts, particularly

pha i,cal | y .accept.abl e, sal 1 .Y an. acj
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e. g.suctBashyidgmesin b ebdsiumm walf; atonidim sp:llts) swhah emaminfum ar

as an ic acid dition.s an _.acet.ate

ol et At i oren oG iy B R, e,
Phardfrpﬁﬁytaugfﬁa{elﬁm .acceptable salts of therapeutic
conpounds of the invention an J lude

salts, parafsiead HoLPaihgay Ipo‘ﬁ@ %%1# ‘PE Uofs ﬁnggct‘é{ators) exhibit

SOd'siéﬁiﬁiﬁhttac%tyﬂﬁE@&ﬁ&dﬂ&b&ﬂ;&bhfeﬁ'ﬁlﬁﬁhdsﬁk& PRIEHLIEhEVEGE
salts such as a_nmgnesium.or calciumsalt; amop

sal tpthsigy inhahitos inkibie ool Brplifeeation Reatgast Lherdnie m%%fﬂli‘q],y at least

olr oA IR G ShiRFR bR 2 §3) [ BreRBOLY, 8% VG Pdth®ay activator
Cl ne
i activates cell proliferation by at least 15 or 25%, preferably at least 50%, relative to a

suitable control assay. In such an assay, between about 0.1 to 100puM, preferably
between about 1 to 50uM of a desired VEGF pathway inhibitor or activator is used.
Exemplary cell proliferation assays include counting viable cells and monitoring

activity of specified citric acid cycle enzymes such as lactate dehydrogenase.
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or phenyl al anine salt. Preferred VEG- pat hway

nmodul ators (e.g., inhibitors and activators) exhibit

weigricksseant activity in a standard cell proliPerasrms029730

assays. Preferably, the VEGF pathway i nhi bitor

inhibits cell proliferation by at |east 15 or 25%
preferably at |least 50% relative to a suitable
control assay. Preferably, the VEGF pat hway acti vator
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I NCuRtimB IR 168 Edm‘ir,ol @Jlﬁre thzft(i’s" prépett arf-iddibhed ufder BB dame
typically foll owed washi ng; and c) measur.i

i nc 6P1skias pothe ggsay ﬁ'é ‘EﬂtéP%B’@F wglude the ogientipd V‘Eﬁﬁdmﬁmy

OV elnHitiRk of 4cHRathe! ”ﬁ{e'n‘{éﬁsdréinélt Gﬁfﬁer #hietdd ﬂyusregerﬁlhﬁéthdﬁ
prepared and incubated under the sane conditions_as

t he ingdusling teichlegpestip agid (Hed) meripifatien gflabelebDNH: @yfiliesy followed
VEGE Q&ﬁt‘ﬂ}%@%n k) D.Elﬁgt% &, (ﬁﬁ&érxe@tdSS)rBzo ){”ﬁn !E?%W ROEE mm.

can be achi eveo several net includin

tri €9y Bec¥Hi Gh%ateneb, STeA). (19188LEpi { dlivammot 20435 dpratisclosure
| ol l owed by scintillation counting. See

re(mﬁ% Hh%%sg, Bi ochem Bi ophys. Res Conm
( 199 1) 1Réfefehdes }ﬁ'&at ﬂoar‘jstamdarcﬁn vato Gl prélife@ddn &ssay” od other
Bi oche for disclos ng t hi
oo SPkRRaRaREets Mastty T SRR DR B S bl e
pr optdf@redtckamplass ayefﬂ molifotatied assaynaskddortidisracoth masody cello

o 1550 PRS0 Syt Fofl | BEBASE o

u S € pradéYol in§olv eyt phriih ASMCsGREdr8ing Aiveihed Behéds@td aultuying

those optajned froma human, cow or_a rabpit. A
sui £3p¢ & microtitre plates in a suitable medium such as Ham’s F-10.” A desired VEGF

pathway inhibitor or activator is then diluted in the medium, preferably to a final
concentration of between about 1 to 100ug, more preferably between about 1 to 50ug
per ml of medium or less followed by an incubation period of between about 1-5 days,
preferably about 1 day or less. Following the incubation, a standard cell proliferation
can be conducted, e.g., incorporation of tritiated thymidine or lactate dehydrogenase
assay as mentioned above. The assays are preferably conducted in triplicate with a
variation of between 5% to 10%. See e.g., Ross, R. J. Cell. Biol. (1971) 50:172;
Chatterjee, S. et al. (1982) Eur. J. Biochem. 120:435; Bergmeyer, H.V. In Principles
of Enzymatic Analysis. (1978) Verlag Chemie, NY.

29



protocol involves preparing ASMCs according to

standard nethods and culturing sanme in mcrotitre
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a suitable control assay. Preferably, the VEGF pat hway
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pref ?@Jl%g?&etéc%%lal?ﬂ% or nore relative to a suitable
5a
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invitro cel hesi on assay or other simlar
and scintillation countmg See examples below for disclosure relating to preferred

cell adhesion assays.

A preferred in vitro cell adhesion assay measures polymorphonuclear
leukocytes (PMNs and/or myocytes) or platelets and increased endothelial cell
adhesion before, during or after contact with a desired VEGF pathway inhibitor or
activator. The PMNS or myocytes can be collected and purified according to standard
methods detailed below. The PMNs or myocytes are then labeled by incubation with
a suitable fluorescent dye such as fluorescent Cell Tracker dye (e.g., green) or

Calcein-AM. At about the same time, an endothelial cell monolayer prepared in
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phrase refer to an assay that includes the above steps

a) through c). The detection in step c) can be
wachiomessd7by a vari ety of methods such as ni cr 8€TMI8Y005/029730

particul arly confocal m croscopy and

fl uorescence-based photom croscopy invol ving FACS;

automated cell sorting techniques, i nmmunol ogical

met hods such as ELISA and RIA; and scintillation
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t o anapewon@@ﬂ@ phejeaicsegitnhy Sgphgexzoples wmﬁleéollaw 370C.
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phosqgtfaltr@dbmﬁcfcerdenbesmh previ¢usBSJescritgf aretheds. c¥delesg. Afhatterjee, S.,

th ted th
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whi ch fol| owfy Pa;fgll cularly preferred are Gal T-V assa
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W t RaRES6E QideifKd Q(ﬁﬁﬁﬁh RRgcie! fred §s ICQ@@ 1Qiflracellular adhesion
Chatterj ee, lione, E. (1987) Bi ochem

S.,
Bi opgleculends Mac- Q@Dlls%CDggdL@thapé ﬁ?lé“ém (1991)
S. Bi ochemyoffiOfb¥Fed RESy S nventiSr imRifles the following steps a)

through d):
a) culturing a population of VEGF-responsive cells preferably to

confluency in lipoprotein-deficient serum medium, e.g., about 1 mg lipoprotein-
deficient serum/protein/ml of medium or less;
b) harvesting the cells preferably in a suitable dispersive buffer, e.g.,
cacodylate buffer;
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Additionally preferred in vitro cell adhesion assays

i ncl ude i munol ogi cal detection of adhesi on nol ecul es
wonodsMss2asi ng speci fied anti bodi es, parti cul aPCy/US2005/029730
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The in vivo assays of the invention are particularly useful for subsequent

evaluation of VEGF pathway inhibitors and activators exhibiting suitable activity in
an in vitro assay. A rabbit model of restenosis accompanying an invasive surgical
procedure such as balloon angioplasty is preferred. One suitable protocol involves
administering to the rabbit a suitable vehicle or vehicle combined with one or more
VEGF pathway inhibitors of interest. The amount of the VEGF pathway inhibitor
administered will vary depending on several parameters including the extent of
damage associated with the surgical procedure of interest. In instances where balloon
angioplasty is employed, the rabbit will typically receive a candidate VEGF pathway
inhibitor in a dose (e.g., i.m. or i.p.) of between about 0.5 to 100, preferably 1 to 20
and more preferably about 10 mg/kg body weight of the rabbit. A preferred dosage
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2) contacting the cells with a candidate VEGF pathway inhibitor or activator;

3) analyzing the cells for LacCer level and/or for the expression of one or more
of LacCer synthase, PECAM-1, PLA2, VEGF or VEGFR.
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are described in US Patent Application Publication
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period of time (e.g., after an initial period of treatment) after the administration of the

compound, e.g., 2 hours, 4 hours, 8 hours, 12 hours, or 72 hours, the level of
angiogenesis is determined again. The modulation of the angiogenesis indicates
efficacy of the treatment. The level of angiogenesis may be determined periodically
throughout treatment. For example, the angiogenesis may be checked every few
hours, days or weeks to assess the further efficacy of the treatment. A decrease in
angiogenesis indicates that the treatment with an inhibitor is efficacious. The method
described may be used to screen or select subject that may benefit from treatment with

a VEGF pathway inhibitor.
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efficacy of the treatnent in a subject includes
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specific_ste
P agents knownpln the field, e.g., detergents and proteases). After one or a few days, the

growth medium is removed from the petri dish and the cells washed with phosphate-
buffered saline. The cells are then primed in a suitable medium for about 1 to 5 hours
at which pointVEGF is added to culture. The amount of VEGF added will depend on
several parameters such as the particular cell or tissue type being tested. In most
cases however, the VEGF will be added to the culture at a concentration of between
about 1 ug to 1 mg, preferably between about 1 g to 500 ug, and more preferably
between ab01‘1t 1ug to 50ug per ml of culture medium. After exposing the cells to the
VEGF for between about 1 to 60 minutes, preferably between about 1 to 10 minutes
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methods. Specific examples of suitable control experiments are described below.

The present detection methods also can be used to identify VEGF pathway
inhibitors or activators obtained from biological sources, including specified growth
factors, cytokines, and lipoproteins that modulate VEGF pathway activity.

The present detection methods further include assays which measure the

activity of specified molecules in VEGF-related biochemical steps. The
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Methods are also provided for measuring the activity of the VEGF pathway

enzymes. For example, in one approach, the VEGF-responsive cells are incubated
with VEGF and a potential VEGF pathway inhibitor, washed, and then harvested after

about 1 to 60 minutes, preferably 1 to 10 minutes or less, after exposure to the VEGF.
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protein. A preferred nethod for detecting ras-
| oadi ng h¥ascleendethalie] gewth fagior€MECE bhgsdeen lslphéf’etedalp angiogenesis

( 199'Jszocgtéﬁqﬁm cgﬂ hlet Zﬁghse, %&Eﬁg féatﬁalr@ﬁ’i ﬂb@féb ded

for measuring t t|V|ty of
enzyimBsmmptory ‘@xcaﬂqm diseasgsang menqmnt@a@h Hcrwwer the mechanism of

pot ey oA RRYH Bk e b Fi BEHOBh Ao b oot cBamice

h ar v@at@d) ahbdemowh ol deinonsiraGOtherinveolvassnt pf kdcemin IWEGF ihduced
col 1pesed e SRR Bl ERTRHGR 0 OBl WisSion (Garr-
st antmmdmSDWE’@GH‘hg;egien@dﬂemmgmmcﬁﬁmmbxta'degﬁ liklueddePECAM-1
BB ST S0 SRS v
D
rod ugatasyRerpRpdyEghase th At N PGF duges

NDNi §;@Fds§len g&%&h@l‘é@é&ﬁs @ﬁte&ﬁinhly%@ﬂe'pﬁ&{oﬁph&ﬁhaﬁg%§ WefeTevefied by

LacCer but not by structurally related compounds such as glucosylceramide,

digalactosylceramide and ceramide. In a human endothelial cell line (REN) which lacks
the endogenous expression of PECAM-1, VEGF/LacCer failed to stimulate PECAM-1
expression and tube formation/angiogenesis. However, in REN cells expressing human
PECAM-1 gene/protein, both VEGF and LacCer induced PECAM-1 protein expression
and tube formation /angiogenesis. In fact, VEGF but not LacCer induced angiogenesis

were mitigated by SU-1498, a VEGF receptor tyrosine kinase inhibitor. Also,
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preferred proliferating cell factor for such analysis

is proliferating cell nuclear antigen (PCNA). In one
weuidsabse7 appr oach, the cultured cells are i ncrOoawse005/029730

with VEGF foll owed by a VEG- pat hway i nhi bitor and

then washed with a suitable buffer. PCNA in the

cultured cells can be detected (and quantified if

desired) by using a nonoclonal antibody that is

capafi@ypiccerggided PBCANI-P Aésign ﬁﬁlﬁangﬁ%heélﬁ wds mitfBede@oy

anti body). See Sasaki, K

14: Brein binaseFH@KROR Ph%?ﬁ@ﬁ%e%é@&#é@b%@&mff%@» VBEFL.acCar
by gndfadd Bioamis dx gméﬁ&{ RaTel lﬁ}ﬂtnea%th%ohaﬁécu%mqn&&m (PDTC)

cytonetery or inmunohi stochem cal “viSualization of

f i x@d NFekB inbibiter, diphenylgae ivdprivm Gkl NAAIRERpxigdase phipitor and N-
fact QL Ik ' ' ted i
nas Ry iph O BR b U B reolh BRI R Cor goncrated in
co nWECiIhikea@dgndqﬁleﬁalabﬂmw serveds| aammparientsignalinguiaiecule for

di S%@if&?le@éﬁsmg t?é(t%gl%g ISilgnvo i\?;ﬁcﬁ%randttﬁ%ere ﬁt@ ﬁ@eﬁo%din
gI y @aseporhmay bqomsdﬁxl ssmiu aagiogantct drsgs| forefueinr diedict ao@er dnd in vivo.
is not known. To denonstrate the involvenent of LacCer

in VEG- i nduced angi ogenesi s, we used si RNA nedi at ed

si | eqiftivegie®f LacCer synt hase expr ession (GITV/ VI) in
HUVECs. Thi, ene CI n e i nhi bit

i nduced & el odk Csird s e bods heciic o
we LgeGE ﬁtﬁ\b\:{ﬁﬁexhbdm Qlﬂﬂlhd'ﬂ% vﬁcamwt;am D&:C3r synthase, LacCer,
nor phol i no- 1- anol nhi bi.tor of

Lac EECANh oESQF‘E}%‘b’sIWfE‘é?da"rﬁ“g%Al%%ﬁ? thesseViiptyfnhibit the
si gNkfivigTa WEGE bdtBadedenelem MU 80k ehEeN dntibodies useful in the

expressi on and anglogene3|s Interestingly, these

phemestlads dessHberisscinatealescabed merg TBY hel@¥Cer  but not by

structur gkly 151‘31 a«’i&hﬁ l&qmrﬁiﬁc&%ﬁm&% (GalT-V/VI) antibodies
gl ucosyl cera di gal act osyl cerani de "and ceramn de.

I'n apévificafor witimating VEGIF—duded b viso prgingenowy/whe fosmption; [Qher
e nd %?grrﬁi@#%taﬁé%&g%%ﬁﬂe o thE rcildhd des%/fﬁiggglgﬁﬁlc‘:ﬁé aﬁt@'ohlgéjspemﬁc

expression an
for rfa:tGaiﬂf#mpgpm@esawnsasmddmb@r | n REN cells

expr. / _ba

e GRS R AR NSRS ol Reritf PRV MRS G

f or rmaktharntibsti¢sageinbinitie méthodsaletcribdHidreib ate antibodisafific for
i ndy [ esi s. wer at ed by SU 1498, a VEGF

r eceépt % losp&,gggpﬂg Sypthase éa?lﬁ]h‘%/&?)t AR5 0, VEGF/ Lac Cer

[ ndq@gmmm.lvmrm on and angi ogenesi s was
m ti %ﬁt edR[Lﬁ protein ki nase C (PKC) andphospholipase
B tors. Furt her, VEG-/ LacCer induced

PEC/(«Mg) PEXIRL GSEIVPKIP(BS) | nhi bi t ed by
-pyrrolidi necarbodi thioicacid (PDTC) an NF-kB
i nhKMQ)é’iR BV ANE(168he i odoni um (DPI) NADPH oxi dase

i nhi péd) PHRARITEMCT ¥d)-
(178) PVLFRHLLP(186)
(316) PEGDTGKYKSIP(328)
HUMAN GalT-VI PEPTIDES
(97) PENFTYSP(104)
(104) PYLP(107)
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L-cysteine (NAC) an antioxidant. These results

i ndi cate that LacCer generated in VEG--treated
wendwihsgdral cells nmay serve as an inportant sSiPgmAISRNG/029730

nol ecul e for PECAM | expression and in angi ogenesis.

This finding and the reagents devel oped in our report

may be useful as anti-angiogenic drugs for further

studies in vitro and in vivo. Antibodies Antibodies

usef(ydy;_)ip@pjgﬁpgqe%yods described herein are antibodies
specific for V pat hway nenbers, including, VEG,

VEGHKES3) PGEEBVREB(I4Phase, LacCer, PECAM | , and PLA2.

Espe¢i anti bodi es are those which
inhﬁgéﬁbm@g‘g??%(?sﬂof a VEGF pat hway nenber. Met hods

of J&6RPERNRGIEFHIA(BEi es useful in the nethods
des%’?fﬁ%@ﬁ ﬁjkgggéﬁre descri bed nore fully bel ow

Exe ary antl es include LacCer synthase
( RAl@FNPEGPLGKYRSI(3R) speci fic for mtigating

VEG; | 33 -3\ Vi tro angi ogenesi s/ tube formation.

a he(?’%g Eﬁ‘g‘?gﬁ)'ant i bodi es for use in the nethods

descri bed herein are antibodies specific for Gl T- V

pepti de uences. i ncl.uq%i@?O IGA(P\/Y (ggLRSAYAKRNSEV

e | GUHOE R RO o BlTPA BN BB B0E e g and

in td%?—_hﬂﬁl?ﬂ pﬁiﬁﬁﬂb? fSﬁlerl;eGﬁﬁ_ chigihg istan@wreamhlbibm DA techniques. Such

specific, for_ the follow ng_ LacCer synthas )

( Galchimgaipipd Bymaesdmongeippal a@@l@%&ﬁﬁ%@%‘@@)&mﬁmﬂt

PERITHA técﬁﬁigﬁés‘l&bwﬁﬂ #6b KB ahpRIking hehodPBIKN dih RobBinson

69) (169) PFRNRHEHLP( 17%&#17@ PVLFRHLLP(1 86) (316)

PEGST akintesnationaigppiiemian Noa P ¢ T SBE19329%- S ke py al. European Patent

PENFALGREAEA 4844 éﬁ%ni%&}y(@(ﬁﬁ’Eh{o%%)PaPeﬁPﬁﬁlﬁ’:ﬁﬁo&ﬁm,@&ﬁﬁbrrison

P P]g149) (P154) P AVLI P 6320

et al. European Patent Application 173,494; Neuberger et al. PCT International
Publication No. WO 86/01533; Cabilly et al. U.S. Pat. No. 4,816,567; Cabilly et al.
European Patent Application 125,023; Better et al. (1988) Science 240: 1041-1043;
Liu et al. (1987) Proc. Natl. Acad. Sci. USA 84: 3439-3443; Liu et al. (1987) J.
Immunol. 139: 3521-3526; Sun et al. (1987) Proc. Natl. Acad. Sci. USA 84: 214-218;
Nishimura et al. (1987) Canc. Res. 47: 999-1005; Wood et al. (1985) Nature 314:
446-449; and Shaw et al. (1988) J. Natl. Cancer Inst. 80: 1553-1559); Morrison, S. L.
(1985) Science 229: 1202-1207; Oi et al. (1986) BioTechniques 4: 214; Winter U.S.
Pat. No. 5,225,539; Jones et al. (1986) Nature 321: 552-525; Verhoeyan et al. (1988)
Science 239: 1534; and Beidler et al. (1988) J. Immunol. 141: 4053-4060.

Completely human antibodies are particularly desirable for therapeutic

treatment of human patients. Such antibodies can be produced using transgenic mice
that are incapable of expressing endogenous immunoglobulin heavy and light chains
genes, but which can express human heavy and light chain genes. See, for example,
Lonberg and Huszar (1995) Int. Rev. Immunol. 13: 65-93); and U.S. Pat. Nos.
5,625,126; 5,633,425; 5,569,825; 5,661,016; and 5,545,806. In addition, companies

such as Abgenix, Inc. (Fremont, Calif.) and Medarex, Inc. (Princeton, N.J.), can be
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(163) PFRNRHEHLP(1 72) (172 PIFFLHLIP(1 80) (311)

PEGDLCGKYKSI P(322) (374) PELAP(378). Chimeric and
wouomyizzd nonocl onal anti bodi es, conpri si ng beCi/usxwven2973o

and non- human portions, can be nmade using standard

reconmbi nant DNA techni ques. Such chineric and

humani zed nonocl onal anti bodi es can be produced by

reconbinant DNA t echni ques known in the art, for

exa [ :

XL ) A AR R el R0 A5004 Bhihasing

et adchntﬁagymmtmﬁsdwcmélabmtl on 184, 187; Tani guchi,

, E
[ETET e e O e
al . gEKéTatédMsmg’&stBﬁmuplb referioddi to as | gmnrieﬂkselemg én Gﬁ@ﬁ@mach a
Cabi | | 567; |
Eur GRES PRHTE RPN PRIpoqis i e o cy, ¥ gfda B aide
( 198@)seBetictrura campletelOiftinahGhlbodyirecoghizial the(s?lﬁs Epitdpe OThis

0= Wscharion is Jsiibeddy st an(iion Biglethnblgh 298005

Nat | .  Acafe te6 FmohéofondintiBddl 2 Bsed et TeERto @h adtibody obtained
(1987) Cane. Res, 47: 999-1005; Wod et al &}9%%%
Nat dog S3ubstantiafly hamogenrens sRBMAtD of |ant1'1°ﬂ%8f © iRgiyidual

CanGgfibddits twithBhe BitidR 2)identibd1 lek ?assﬂal e ﬁa]t@t%ﬁ}) occurring

Sci ence 229: 1202-1207; G et al. & 986 BloTechnl es
4:  Pyuatiopg fhekmay begpresontin agnall subpetmpf tipqntibosdyarolequles) 1
(1988hobidhdd [aﬁ‘hb%aﬂss héél% sﬁgc'i_’ﬁca}@ HP:W aéhuﬁ&n@ |ant11§6ls@e§§ﬂ which a

Science 239: 1534; andBeidler etal. (1988) J. | munol.

141 portiog3f thodeavy@adet kighs Fhaim isridentient tYithow h@@olag@s to
par tcbﬁ%gg@ﬁd%(ﬁ %ﬁ&@%@th Entitdick A&5RA %ﬁté:patrﬁc%?atr gﬁé&ﬁes of belonging

human uch anti bodi es can roduced usi ng
t r aregparticulai amtequya;tasmresubdmmlmleéh@fen@mme@éhmam@) 1
endo en

oSS EHARB AR, SR SRR grived fom
c h aianothexrspsciesse belofiging mmnqhblsa,nnh@dybdasg oruuticlhdssasawell as

(9%l SRS ks 487 oS0t Syl
5, 548ee3 0. PhINad48 16, 5817; anVIP@IROIES ak | Rabe. datlAhgRIN B, USA 81:
Incﬁsg éﬁﬂﬁﬁé%@ﬁal'f ) and Medarex, Inc. (Princeton,

ged to provide hunan ant i bodi es

di r ect ed TagpicRsHt menSRImACiRBodEd dag @e mia8é Bignd B5PAIOGY which
simlar to that descri bed_above. npl etel y hupan

ant iPERSHpEsIneneglons] @pidhodies o For exampley Iean%lﬂnﬁlzﬂ&@bida% of the

invention can be prepared using hybridoma methods, such as those described by
Kohler and Milstein, Nature, 256: 495 (1975). In a hybridoma method, a mouse or
other appropriate host animal is typically immunized with an immunizing agent to
elicit lymphocytes that produce antibodies that will specifically bind to the
immunizing agent.

The monoclonal antibodies also can be made by recombinant DNA methods,
such as those described in U.S. Pat. No. 4,816,567 (Cabilly et al.). DNA encoding the
disclosed monoclonal antibodies can be readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of

binding specifically to genes encoding the heavy and light chains of antibodies).
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generated using a technique referred to as "guided

selection.” In this approach a sel ected non-human
wouosakesral anti body, e.g., a nurine anti body, PCE/USS®E/029730

to guide the selection of a conpletely human anti body

recogni zi ng the sane epitope. This technology is

descri bed by Jespers et al. (1994) Bi o/ Technol ogy 12:

899-903). The term "nonocl onal anti body" as used

her q,lﬂraﬁgsf aﬁtﬂ%\l&w@ Br Qdi’fvé Q&ﬁ%dﬁ Fl%?hélﬁsdal%cf Qe gen rated and

substantla I'y honbgeneous pop Ion of anti bodi es,

. e.screpired using iphagdulzsplagtechbiguéses gwist deiseribiefl én Y SpBatalp.Bn804,440
are I rally occurring

{,%gﬁéﬁ g@ﬁ a‘ﬁé%"é’tpatf &:oe&;@%?éski to %aﬁﬁé 1&' ‘?Subset of the
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mor 1785 gp of FREBRUSS Py CFarToph R e bt Eane, can
Wi t beQiccdnailishedgning réwding wchmq:ms@ rkdom irSthé) . [Fof insiafice, digestion
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bel GABPRBSEU™S] BiRg PP, PrBiisss a&vaai estigy atg dptorigekin

wWhi | 18tetdaBofkiad Miemdepliedtioh PableaabiING ) WO 4/ 9888, ipaBlishvd Dbc. 22,
or honnloaous to corresggfdlng sequences i n_anti baqodi es

der i W& anf Hiw-FabNoet -3 4205 Bapagy digeshiome angfbediestrjeatiyproduces

ant i RAd¥enfibA aftigh bﬁidﬂ@fﬁ%ﬁxemﬁscaﬂ&i ¥abdPagilcAGBROR WitRh single
such anti bodi es, as as they exhi bit the desired

ant a@leafrrshm@naeﬁ andtayfes(l Fe fipgment Repsipgeatmen yieldsgrfragment
and (bt &g e:nadomblﬂz> ﬁéjﬁtes Nt & stilf\epble §Férossu§ﬁ1g8§nt1gen
6851- 6855 (1984) present nonocl onal anti bodi es
can be nﬁﬁemmthﬁgnahywpn8@ﬁ@qhexﬁhe@ﬁmpﬂ@ﬁ@@e@wmnmwﬁw
&?c! anfl 5&1 Qe § dFa%ﬁb&ffé'é ff dudTRP RGP nticen or epitope
Rg

ant| |es 0 & i nvention can e prepared usi
hy brsupd@ﬁuheseslhgid shailsmﬂvoass mﬁmmmclbw (uy)zxam glrab, scFv

and M tﬁ'e l‘fke fncl[hlﬁl% eﬁt%g'ﬂgu% sQ)f ﬂlel?:l Adge%%t retain
g b b x

met HO ppropri ani nma
typi th@.hﬂlktyl tasm'ind rt}md;pamﬁcharmgensmrmp’mmdag Fagemampteofregmmtst of

o AP PRSPl g ST T ASAGE i Fetpst within the

nmon Qﬁéa&ﬂ@ of ﬂ{a:ttél’ﬁﬁ‘dﬂnﬁﬁodfsﬂos Gagidht RrdbRd Sudtyanti®6diedint #iagments
such .as se descri

hod U. S. Ppat. ,
4, 81°6m B3 ?%?eﬂmqﬂ@f Wrymwaéﬁ&aﬂiowaeﬂ%d o siepteisgend
NNt PiRAAcoatrighs the @SetisodB sl EorfiEia dhd Exah@qys ah&ﬂ: geﬁ&al methods for
sequenced usi_ng.conventional procedures (

usi ®°®CFWH@%PP@ EIeIRBERtpadies f%‘rsée%fé‘ﬁ'é{lﬂné afﬁwty (See Harlow

bi ncﬂnﬁg,aﬁ@@ﬁl'nf)bcﬁég MaBQr ﬁﬁmﬁﬁ CSld Bfirl Wll&ﬁgns New
||g chai ns of antl odi es rarleSO ant di es Or

act i Yerk 4H&8hodiso #rtcé@ﬁ%mtbméhes@ew Hdeagibady altﬁéqgmfmﬁ thereof”

are conjugates of antibody fragments and antigen binding proteins (single chain
antibodies) as described, for example, in U.S. Pat. No. 4,704,692, the contents of

which are hereby incorporated by reference.

The fragments, whether attached to other sequences or not, can also include
insertions, deletions, substitutions, or other selected modifications of particular
regions or specific amino acids residues, provided the activity of the antibody or
antibody fragment is not significantly altered or impaired compared to the non-

modified antibody or antibody fragment. These modifications can provide for some
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screened usi ng phage display techniques, e.g., as

described in U.S. Pat. No. 5,804,440 to Burton et al.
wandc2B27Pat . No. 6,096,551 to Barbas et al. POTAISRG08/029730

nmet hods are al so suitable for preparing nonoval ent

anti bodi es. Digestion of antibodies to produce

fragnents thereof, particularly, Fab fragnents, can be

acconpl i shed using routine techni ques known in the

art. ad&f%nal rpsapaﬂy,&ucldasge S dV8/2dBEMR6 afias EEbIe df &isilfAge bonding,
papai n. npl.es of Aﬁaln di stlon are described in
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f r agnment As wedherais, thé gehh j*@htibbdyly' or “#maibpdis<Tean alsa rdférdo a human

t he dboBialond pirteed e o e s G G gy fhose

specdekived forh lngeen sat@ lo£rapbits) btaeturdiyrantiyeaitin Gnmbiis gidethiisscan
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act | §1R e R PR TRt (¢ fham Therefore

" ant thd o Bimbd SRRz tdodies inThChctBods JTad 1ﬁ€enﬁ61d serves to
fragments can be made by techni ques known |n the art

and ‘eun e chace ke mebodyndayimsteret! {0 Hbmancyillaveke an undesirable
accopahiig rdsPosBe nMethods set forth in the Exanples and
in general nethods for producing antibodi es and

scr eeni nglupaniapdbrdies afsecansroaprprared usipgany ofhet technigue( Kwaples
Har | gue c@gﬁg%sﬁegh%@ma&%ﬁa anﬁb&d%?%dﬁ%ﬁnﬁn%@d@%se dRkifed by

Sprlng cati1ons
i ncl Qeledt aki Mvinpclotrd Amebnﬂmsgn@ Caticgn Thaserdy Adan R.dasgn 77 £1985))

th t
e S Eoler B RE iuftn, 2HPESY: (1oABIAR e Bfivgdiog (and
descfiragnedis th&reoﬂaadsxmpﬂn@,e pmdudzd:d&sm@ahagel\bsplagl 1ib®a41e6 Equgenboom

1 GRS, S ARY AT BRERISEDNy oo

sequencedumianwdtibodicalsalcambé mtﬁzhmmmm gendgedo snimals. For example,
del eti ons, substitutl

t
o e UGS ikl G el AT reBInE L Brmsnansihedics n
aci dgsgonsd 18 wamuniitn Hieshdeh desRfibddMisdey e.8f, JdkoBoaR et 1QHOC. Natl.

or
Acad Sci. USA 90: 2551-255 (1993); Jakobovits et al., Nature 362: 255-258 (1993);
and Bruggermann et al., Year in Immunol. 7: 33 (1993)). Specifically, the

homozygous deletion of the antibody heavy chain joining region (J(H) gene in these
chimeric and germ-line mutant mice results in complete inhibition of endogenous
antibody production, and the successful transfer of the human germ-line antibody
gene array into such germ-line mutant mice results in the production of human

antibodies upon antigen challenge.

43



anti body fragnent is not significantly altered or

i npai red conpared to the nonnodified anti body or
weanboismaske7f ragnent . These nodi fications can pr ecirds2608/029730

soneaddi ti onal property, such as to renove/add am no

aci ds capabl e of disulfide bonding, to increase

bi o-1ongevity, to alter secretory characteristics;

etc. In any case, the antibody or antibody fragnent
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binding to itsS cognate antigen. Functional or active .

r egildn4 teshnalegy ta manipylne the DRW ey ecaging Ahe erpomp golypeptide

 dent ifi . . . e .

R S e

ex prasglualy (pral fazeent GereoBiscchimerteaagbedyeor poizdy ghain (or a

apparent t il it 450 ' . he iar i .

e g e ferborplich o B 360 kb B B B I G an

enc adtibgly) Which nonthiogy partiomoft anlotigenfbirdimesite f{ozind harhuniin

J. rr. i n, .Bi otechnol,. .3: 348- 1992).). sed

ner diwoy Ry B R RS i Shine otk R Lebiend Bt

ref er toTa gbnyima aaninhtieahantbatlyoresidudsfroanomead naoad i body .
Many non- human anti bodies (e.g., . .those derived from

i ceonplimenagly lhmmrees eapts (ORS) o1 Soake (iR e
humanpst ecu@d’b\(,ilver:] tepliSeCRNregitivg ffohﬁtﬁletr?@ mM’Ed@B'RE] abd ?oﬂoﬂ(fhﬁﬁmman)
responses en_adm nj stered to, humans. Therefqre, the

LS 0 TBREN RIS HehinkerBdo Bt dsDHSEcER HH SRS 2.
t he d RuenidvelofSspERstylaad hEMmRS orlthetafpepdifiger) atso@B instances, Fv
anti body adm nistered to a human will evoke an .
unddemesiore(FR) mRsities eidho-hianan apfibady at6fepBesdi ysogpspgndingmon-

be pheRA&HES Hithaa¥d HMifd6died &Y AIsEYontai¥AMREEFhigh are found
techni ques for human _nonocl onal ~anti body production

i ncIngiflerithihe eecipdent pntihody pgr icgiedmperted CDR op fampwerk(sequences.
oo, AR08 iR o ha by St
86- dbir¢r 88dyrye whighismoaduinendi pmcticsn Hurhanizpdwntibpdies are typically

t her,eqf ..SQ. US| j .

|1 oriipieh Rt ALy B PEOR Yol th AR, Bl R¥spiues are

( 19Shibstitiead ysresitiuaslfrom analogbis. sitBs inlrodepP@itibbdids. HubRhird
Human..ant i bodi al so n be obtained framtran ni

i ROt geerily o 3R poRibe i Patfody s B EGp frc.

pr odysieally thatlof 2 heper zmiibbdyh(mﬁneh ef e Nattd mdszfsszsd 1986);
response to | | Z (o] e n SCri he se .

e R et sty St b oy SR Tl O8RS gy Biol. 2:
2551593596 (16993) Jgkobovits et al., Pbture 362:

255-258 (1993); and Bruggerpann et_al., Year .in .

| mmrunol . Methesls feriygapizing sga-hpippg atibgdies 31g Wi"r[iﬂ%?% H\fhe art. For
?el edxbAPle Ofuntdd e BAHHIARY cAHAR\BENnNBd HechRirtY t6 e BEhR of Winter

J(H) gene in these )
and co-workers (Jones et al., Nature 321: 522-525 (1986); Riechmann et al., Nature

332: 323-327 (1988); and Verhoeyen et al., Science 239: 1534536 (1988)), by

substituting rodent CDRs or CDR sequences for the corresponding sequences of a

human antibody. Methods that can be used to produce humanized antibodies are also
described in U.S. Pat. No. 4,816,567 (Cabilly et al.), U.S. Pat. No. 5,565,332
(Hoogenboom et al.), U.S. Pat. No. 5,721,367 (Kay et al.), U.S. Pat. No. 5,837,243
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chimeric and germline nutant mice results in conplete

i nhi bition of endogenous anti body production, and the
weuswars2al transfer of the human germ i ne aneCibagy005/029730

gene array into such germline mutant mce results in

t he production of human anti bodi es upon anti gen

chal | enge. Anti body humani zati on techni ques general ly

i nvol ve the use of reconbinant DNA technol ogy to

mani pyh, af £, 1S, RS @,@@9,@(5@991@9&%9&@1@ 198, BIR. 6,130,364
ol ypepti de chains of an anti body nol ecul e.

P )

Ac c diakiobeyiity et a.)ranfddhS- Patl NoopASG3 7 A Mmsgantigbl ant i body

(or a fragment thereof) is a chinmeric antibody or

anti body chain (or a fragnent thereof, such as an Fv,

Fab, Piazinaceuticaldtdmpositivins gad Kliésndi ng porti on of an

ant i body ' i.ns,. oF t.i -antigen . .
o1 i g aF Sufi pERANE e ARG & Aha BRBR b EBeutics described
i nt dgrat mdy berfoomtlhed intaparmpdentidal aothpositions areldiegirevided in kits.
antijody. To ge ate a humani zed anpt.i bod si dues

£ ot mbergpeertt Sty Brreanet b sralbe e indicg! Rt fono

( CDRapo-phrtiales e dgivent (human) anti body nol ecul e are

repl aced esidues from one or re. CDRs of a donor
(non- hunﬂﬁ‘% Pél‘ﬁi‘? BORPafiieally asceniEbie qaEeE nis RH resoemigskand
desiih@edes Atphaaiacdtibaliygcdphdleaniteidl SdohpSsifiéh & vehile, suitable for
certain level of specificity and affinity for the |

t ar g@fnnamwpows S6E Present amERYon tpanmale e RapipRjnclude
r esiigeBor@blid fier NURBR, ARiidIOAY1vahiQr bRRpATRE g R4terial, involved in
correspondi ng nonhunman resi dues. Humani zed anti bodi es

may “AFEHE oINPT EE gukiect fgAnt Fomaae przane@r Reition ef the fody, to
the hembPoreit oGP h WY dy! Fhch REmiPRAE bE dactt ¥Rt in the sense
framewor k sequences. Cenerally, a humani zed antibody

has adheing compatiblegritlribe abrringredicnts efthe farmulitior and net énjyrious to

fro j [ n-- ' .

P B S Bl S B Tl bl B AR pceptionlly

whi cleceptabls c@DRry ipslindhy eszasm shch@s kictobs; ghioowe aRRsucesserhimshes,

are substituted by. residues. from anal. us .sites.in ..

oM S b 0 doFRb SR, LS BF R Tarked FR! & sodium

c ontcatboxmheth@asliulasepahiliceliulad aad caluldsd adyate; postaed tragacanth;

region, (Ec). .typically that of human anti body (Jones

o il R B rend Sy ST s ks P, such

glat s @eaﬁﬁ?bill, 38%0113933 ??ﬁll&‘fﬁd96 Weégﬂﬁseﬁifn@édﬂﬁ oli@k?ir, coraliilind soybean
truct. Biol. 2: 593-5 . t hods for . )

hurrefb gﬁymjs’ﬁmhwmleaﬁs%éawﬁiglwgc |gfypmmb}tﬂ= Ppgnitol and

ar t .polyRthyR%a BRLE; eI BIMhZR th3NS14A0 Qﬁ(ﬁs‘iw U agar; buffering

generated according to the nethods of nter and .

co- IBPRESEch assrrgaestm hydroxifgandrabuminym hydroxideralginig agyl;

Ri e YRRk waler; isd¥Hid/faBine; Ringer’s solution; ethyl alcohol; phosphate buffer

solutions; and other non-toxic compatible substances employed in pharmaceutical

formulations.

Wetting agents, emulsifiers and lubricants, such as sodium lauryl sulfate and
magnesium stearate, as well as coloring agents, release agents, coating agents,
sweetening, flavoring and perfuming agents, preservatives and antioxidants can also

be present in the compositions.
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332: 323-327 (1988); and Verhoeyen et al., Science

239: 1534536 (1988)), by substituting rodent CDRs or
wODRRegesprences for the correspondi ng sequencesPpPai/ua2005/029730

human anti body. Methods that can be used to produce

humani zed anti bodi es are al so described in U S. Pat.

No. 4,816,567 (Cabilly et al.), U S. Pat. No.

5, 565, 332 (Hoogenboomet al.), US. Pat. No. 5,721, 367

(Kay et Qﬁxa)nple's'o%haﬁﬁioeuﬂﬂ&ﬂy 2ccd bl@%ﬁﬁ&ﬁﬁnﬁﬁn&lde) water soluble

U S. Pat 598 (Kucherl apati et al

Pat . autn@mden‘fw@cl%esciosim%%W%f%m%hydavch}mda*ﬁ&dwmﬂfate, sodium

NO. QethBQuife! scfdt‘@rl Qe ha ﬁk 11)«: oﬂbs%[dﬁécﬁﬁ&lgﬁks, S\(ljch as ascorbyl

Conpositions and Kits The nol ecul e,

nuc| ealweitate; bﬂltylﬁmhyalmxwmwe (B%é?s)a b@mareéélyérémpmmBHT),
here

CorpS SRt s BhE dobgih o U B RY ah Blta choating agents
phar sveb esitiirialcid) ethyferedtanomsteapetid 2ol E®TAYzodwtob tartaric acid,
medi cal C. r .0 nano-particles for deIivery.
The 0 hO% Clﬁaarnﬁé%egu ically acceptable carrier” is

art recogli‘nrmelziuars@f theqnlresehﬁsm&npdsmmulnd@thbsecsaitéb]e for oral, nasal,

accept 8 £ BLEC| Sl EOIROSLLLN, Sl MEN, choe SULi ABLE

% 0 nN@iwatlparentthid adinfstretich. iThe forei@lationihsly @hvadntlg be presented in
iller, diluent, excipient ol vent _or sul atjn

It et gosage o8 nsbnes Pestiapnd 1y 9y Mrians HoN ERREh i W of
subj Pitdrmage The {rhev @Fb@tﬁé RgRdic thft QA b@ébnﬂﬁnédhﬁﬂiﬂi}‘mer

t o anot her portion of .the bod)éFI Each car ier

nust Materialip w%m gogly @Sﬁ%efogvé Nalbeeperaffy op hat- yagrat P

Wi t hedriRound Bt %Ibmwaitheﬁb&nﬁfefﬂeaee&ﬁmyl @Itbpsheamddxe@bemem
injurious to t atient. Some exanples of materials

whi cthlwm%wx}leraw fromnahert bperrendfq %boafc@@@f B gercent of active
carr 1 eealann gtelfﬁsoly &Hﬁ%éut SPEIRnAS abéift 76 PEicerl] HEP PR IGMY from

sucro such as ‘corn starch and potato
st ar aiout E&parednbioaboutdd percentder i vati ves, such as sodi um

car boxy ”%ﬂa% LR kbl es%tf ul éHlJCQ) oé’}ﬁ&lsqg hluiéltf?ess%ep of
Sy il o dppit

acet at e; ant
exci mwgmtosmmmaaen ammmbomncemplmd»f ﬂmmpassnthmyﬁon with the

Waxe ng,‘ (}p%ionalﬁg e RF %}r(])lflet ac?: séry(f OLiRORS ?r‘fj %e?x}erlala ﬁt%f

safffat ame ol ey O HMEGY n

soy bﬁﬁﬁiulatlbns age prephr&] byundformly apdl ﬁmma&ﬂbeblgigj&@dhto association a
polyols | ycerin, ni.t ol ..and .
Dol 3 St a e B el RSk o UG ety Ay poy @5{3@ solid
et hytartians) rcatbefh @dahen, Wubletdary) gh@g@%hspmamh as

magnesi u QXI d and al.um nut;?le‘?&d XI de;

nic, .
acid; pyr ?Igé) %IEYGHU?%%}{HG aﬂlgmlsﬁaﬂ asébe in the
sol urdrﬁrbfca;smé& cadpeRNAalls, tAHNaes R¥Bhgs Pl flaSeled bhd) Ssually

and ot her non-toxic conpatible su st ances enpl.oyed in
phar sHeEQsE endagacia or tragacanth), powders, granules, or as a so utlon or a suspension

in an aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid
emulsion, or as an elixir or syrup, or as pastilles (using an inert base, such as gelatin
and glycerin, or sucrose and acacia) and/or as mouth washes and the like, each
containing a predetermined amount of a compound of the present invention as an
active ingredient. A compound of the present invention may also be administered as a

bolus, electuary or paste.
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formul ati ons. Wetting agents, enulsifiers and
| ubricants, such as sodium |l auryl sulfate and

woageassszm st earate, as well as col ori ng agent 8CT/US2005/029730
rel ease agents, coating agents, sweetening, flavoring
and perfum ng agents, preservatives and anti oxi dants
can al so be present in the conpositions. Exanpl es of
pharmaceutically acceptabl e anti oxi dants i ncl ude:

wat er solihbifl @edde ¥R R iniEbh 2 0P Qﬁﬁlgisﬁatﬁﬁ' (Eapsules,
cystei ne hydrochloride, sodium bisulfate, sodium

rret ABPletsy il dragessi RAWdsTs) SrRmwesAnd therfike), ithecactive ingrsdientds mixed
ant i Jak-Tgi M lo t

Py oy At Shor P RufR0 b VbR BE LA oot Bt e o

| ecidi¢algium ph@ﬁ@mte,g*ad/pm@ of ﬂzﬂ fpﬂwmg d‘dbpsrmreatendeas; dudhlae

ik I Ei.€ aci

et hy éﬁg&gllg@r{;s%esu? 12’? o B gace %9%{31}0? ’a?%%m ac‘%&’bufdefs’ sucli as, for
t ar twmpleawmxmhﬂlypﬁbﬂwse, Aginales, g@'lahlt, belyi/mquayrrohdone sucrose
For RS bR B PR SRR BE AR, PR g,
buc calcjums U%hrbmra@updbtato ion tapioal stardh, a:igmlb ﬁhﬁ,&féﬁﬁmtsﬂfd@tai altl]d sodium
rectal,, va and/. or arent ra stratlo T

o relrtopt B ol S0 Aba MR b P e sk A leralons, such as

dos &gﬁmﬁﬁbﬁﬁ@ﬁdmﬁfﬂ)éoﬂ@o@fd@ﬁ%ﬁﬁ% AF¥ntERMcHTR] fweﬁanw ketyl
known in the. art (ghar mac The anpunt of

actl
i ngrieahelan tgiva?mk%?ﬁn AESHBF A O 35 kel i} bemtonite clay;

nat ib@dantsOsubh © EhitS Baldiuiil sh@ltals, HRASRERT QEmt¥sblid polyethylene
general |l y be that ampunt of . the conpound t' hat produces

a t rdycepetndium lprd sylfatecandbmityres theygel: ad colsing gaentse & the case
per cihpsulel) tShl @RI YilldVktel phi ARG AIRBhABGHEns %a%%ﬁs‘é%@ﬁlpnse

to about. ninety-nine percent of active ingredient
pr eftuiisHng agenisniolid sompssitinns e similar tboway 7150 besnsplayed as fillers

DSty RERRGT 1@1? gllécf &Qtiﬂb:%leg' QsiR §1ﬁ:ﬁ %%m{ngnt? Qsoﬂétos?é%r m11k sugars,

percent. reparin I ons

conpevelliag highimmdécytie Wﬁigbt Bﬂ@ﬂl}'ﬁne lgb'lcnlg amdythie ihk@
associ at ' oﬁb@ﬂm?}ﬂﬁé %gdr%%’by com%?egﬁgf értrggldt he ﬁﬁ%r?aﬁls/ w1th one or

i nventi on ona
NDI enae @eBSOryyingrdicss Cé]m;sesséd’ta@ﬂens ataglbe p‘r‘dp&red using bmder (for

forrrua are ared. b a_ndlnt

bri ngf fei %e?a L gg%?’g?@’fogﬁl%%yg ﬁfﬁ%’ﬁ??g} X"l‘ e lﬂ?ltgﬁﬁ

i n?/qgédemanw ﬂhlnlteigfﬂn'g cfozrc]mmpler @ﬁumf stil‘;:]il glyyolste bt €l0sh-linked
solid carriers r th, and then, if _ necessary,

ha PGPS e RV GRETR PG plded ables
sui trad)l @ rhadle b9 madldiaghi I dusthBleinh indBinixide bNthe PewlgEdefpound
capsul.es, .cachets, pil] tabl ets, |ozenges (using a

f | avBpisegean g igiq diluent

The tablets, and other solid dosage forms of the pharmaceutical compositions

-

of the present invention, such as dragees, capsules, pills and granules, may optionally
be scored or prepared with coatings and shells, such as enteric coatings and other
coatings well known in the pharmaceutical-formulating art. They may also be
formulated so as to provide slow or controlled release of the active ingredient therein
using, for example, hydroxypropylmethyl cellulose in varying proportions to provide
the desired release profile, other polymer matrices, liposomes and/or microspheres.

They may be sterilized by, for example, filtration through a bacteria-retaining filter, or
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sucrose and acacia or tragacanth), powders, granules,

or as a solution or a suspension in an aqueous or
woameagsreous |iquid, or as an oil-in-water or PCT/US2005/029730
water-in-oil liquid emulsion, or as an elixir or

syrup, or as pastilles (using an inert base, such as
gelatin and glycerin, or sucrose and acacia) and/or as
nout h washes and the |ike, each containing a

pr edstifddmpdrarhgARURng fen® if HEFBMNEF ¥rild BRidROBDER  ons which can
invention as an active ingredient. A conpound of the

pr esrisseliedsintstenie watst> af someothen semils injecdabiemadiun imgledigtely

el e ; [ :

i oy Tnd3EEdriodeions P A Iy OB e pal g agonts and
pi | |83y Wrod g cempositdnmtbatsheygelaasa thesicayedngiedichti() eiply, athe

acti ' ' J » i e . .

oo i ort pBRt el ikl bt REC qprionaly. i dlayed
ci t mpanpen Exainged aficorbeddins @ingtosifionsthidtoan baysed include polymeric
follow.na. fillers.or extender such.as starches

| act Doy ind siefes’ T acitve Tlkiedicht oo K BpcrienGapsulated form,
aci df afiproptietes with udorasere bbthe ebapjdleribed excipients.

car boxynet hyl cel | ul ose, al gi pates,. gel.ati n, pol yvjnyl .
i ol bt Efeseeln e adiisio e epimbiel g inventon
as | gholader phbﬁgneﬁéﬁicﬁllﬁ@fcéﬁtﬁbl@ e SithsS miéitjﬁﬁlulﬁﬁnsa glﬂﬁtio&g,a r,

cal ci um car bonat e, _pot.at r..tapioca starch, alginic

aci GUSREBos Sy ed BPUE. Tnadiien b i ite pisreslicpt the iquid dosage
sol Ubin@yindyedontac ingrt afeit SomBotlyuRe iPAE aftf dubh as, for example, water
absorption_accel erators, such as _quaternary ammoni um

conpfB aigssolzats: JolRpilizieesnts agtgmulafiers.uchuas ikl alcokalyigapropyl
al cQiiholaetHy1GhitoRAS) ety RREAS BEBY LalcdhBE BERSbehroatd! pfopdRne
kaol i n and bentonite clay; lubricants, suCh a talc,

cal &lysal d Sdutdens slypakods (in pergewar eationsesd| grepndnut, corn, germ,

pol I . i

g e SR i) BT, Lol 1205}, pBEiylng siycols
capsnf &ty apidigstersof serbita, hidsmixtures théreofhaceut i cal

conposi ti ' ' . li.d
composi t Fanges ity Blishef B S6mpbtil i LM IRHIR adali such
fi | laemstting agafts, emnBiffiag dad subpeading epants, pwetming] Asvorag,ng

suc xclpients as.lactose or mlk sugars, as well as
higﬁ°@%P%§ﬁﬁ§P“ﬁ€?ﬁﬁFmBXT Sﬁﬁ?F%ne gIScoIs and the

li ke. AI lSaipleﬁdi%n’miy‘l ddéition thethdyctio © bFEhERms) maggomhdharp@;ding
option Wi t ne _.or Npre accesso i ngredients. .
ComgRaUREE o SEAPIRIS, SHRIAEY PRy RS Kl Horeisgibitol and
exanpib@tan 8dré nticrooiystalliele CIMRE RIUNTRIM Wetah§lroxide IR tonite, agar-
| ubri can iner%dsiluent, pre§ervative, di si nt egr ant

( f orehanfFreacantBpind mixtures tsregfy col at e or cross-1 i nked

sodi um cabRMIMTRE BYthe PRIrMEA8A) cortplsfiRAEo AR InVEntdh for rectal or
dlspeLS|namagenL. Mol ded tabl ets nmay be nmade b

. ) y
ol dPsigaliAmEnsiion mee beaigsanted ag 2 sippositoay,othighaay be prepared by
POVWGGLRE oROFRAME dompounds of the invention with one or more suitable

nonirritating excipients or carriers comprising, for example, cocoa butter,
polyethylene glycol, a suppository wax or a salicylate, and which is solid at room
temperature, but liquid at body temperature and, therefore, will melt in the rectum or

vaginal cavity and release the active compound.
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noi stened with an inert liquid diluent. The tablets,

and other solid dosage forns of the pharnaceutica
woanpars2rons of the present invention, such a®CT/US2005/029730

dragees, capsules, pills and granules, may optionally

be scored or prepared with coatings and shells, such

as enteric coatings and ot her coatings well known in

t he pharnmaceutical -fornmulating art. They nmay al so be

ol At 6kaRfaifdfs SANPHR iR W GRLAAbIL 88 vh ngkaase

of the active Ingredi erein u3|ng, or exa

hy d radministro e ated lhylludQ:EdSBaniemgnpmS \paﬁaylswlqo payrss formmer spray

to %rgﬁélga%%fé prglta%ie% 34 Lefl 8r oLg ﬁa? grreg(é L rngtge Sérgbeﬁe roié]gete

St erili zBdsagy foris rfoﬂk@taspicel, orftnahs:demtal @ahninfstramgfbfa compound of

bact ria-retaini ter, orb corporati )

o o 15 o aenraiap S RS PafRy eafiegions, eels,
co np@lsu&nsp;ﬁmcheh ihinkAantd) Thelh@iz e bydpount nﬁﬂy e Inhﬁed/\ﬂlﬂafstenle
or songp.other sterile |nject abltﬁ%rredl um| di ate l}(,
per GRS M RaTRAS SN F5 R s BB B Qg vatives,

COﬂtbﬂffEstﬂ@Edp@Néﬂ?@th&gﬁW&r&Eﬂﬂreﬂay be of a conposi t I on

that they release the active i nglr edi ent (s). onl 134

pr ef er ent Papipiments, pagtes ireagmsnd gpls Mgy coptaipgig addition 10 an active

gastcbfap&hﬁ%tfﬂﬁ@invéﬂtﬁﬁtexc@%tsoa%ah h¥/anithk) 28d 963eabRkats, oils,

manner. Exanpl es of ]glﬂ ositions that can be

us e dVaxee P nw%ﬂa&a@%ﬁ esgledyaiivaga elyethylgee glycols,

act ifRohdd WeRHnRE sifige aélh Sthc Bfd kiflc B1i8L, Q¢ ﬁl%&@z%ﬂ‘llel%ﬁd

form 1f appropriate, one or nore of

above- deE@WM%@ldesmyE)pmﬂogtalmirmﬂuddloaé%gcenmunmf thigrinvention,

or al gf@htﬁ 's@cthra‘rélﬁdcﬂﬂe Q{ shﬁlcca%mjglg %ﬂﬁmﬂfl dtr&&de' Qﬂaﬂﬁllsﬁﬁates

i nclu arnaceut | ca y accept erul S| on$,

mi craoémlyamdmpowml arniguss 0§ﬂsmbstm¢ss Spraysi@m additionally

eI [ it e.a d en he ..
cPlin shllpBE phored shee Bbiatel PSRRI wnd Wiy

usedmsubsﬁth‘ed aydrocasbomb, sash asﬂmtanexmhp’opanewat er or other

sol vent s ub|I| enul si.fiers, suc S

cthyl o SERSISTRRshBTARe e dacdviitigg ot bioviobie oRolcd

et hylcliveedtad @mﬂdﬁﬁkii(yﬂ th@bx@@hﬂinvetﬁleﬁ 2/the bediz Sﬁkﬂﬁiosage forms can

par OF EtaPY S in Gbpes i ERRRoR g b HE g edii Apsorption

cas teﬁlian@éirﬁl czﬁﬁﬁm kd @)mcrgisyﬂ@mk of 18 cb@pNHIAEreEthe skin. The
al cohol yet hyl ene ycols and fatty acid esters of

sor Bt & S“‘ﬂé HHX ﬁ%%elﬁ"é@gll@é’b’ &8her ppvidipgpa rafq opfrolling membrane or
di | i patdg tﬂeh‘l%tl% AmpoIAPRAS! folyPs nfafik &lgep | nclude

adj uvants such as wetting agents, emnulsifying and

sus p endi Rghthglarie formylagienseesiemintmenta\erilers, sobbiprsy qufldhe like, are
Per LglcBgemhded El?ﬁé?ﬁ%\;%hli{%easgﬁgatso?théﬁl%&%ﬁ! ons, in

addition to the active conpou may contain
suspendi Hgarmaceutlcal compositions of this invention suitable for parenteral

administration comprise one or more compounds of the invention in combination with
one or more pharmaceutically acceptable sterile isotonic aqueous or nonaqueous
solutions, dispersions, suspensions or emulsions, or sterile powders which may be
reconstituted into sterile injectable solutions or dispersions just prior to use, which
may contain antioxidants, buffers, bacteriostats, solutes which render the formulation

isotonic with the blood of the intended recipient or suspending or thickening agents.
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agents as, for exanple, ethoxylated isostearyl

al cohol s, pol yoxyet hyl ene sorbitol and sorbitan
weoebt@rm3s2m crocrystal line cellul ose, al um num PCT/US2005/029730

nmet ahydr oxi de, bentonite, agaragar and tragacanth, and

m xtures thereof. Formulations of the pharnmaceuti cal

conpositions of the invention for rectal or vaginal

adm ni stration may be presented as a suppository,

whi ch nma

of the | renpReoRalial Rkelleth doRR oGS ROy Rploved

noniin thetmralmgelémh qoinpptigonsof terinveatien mdnéﬁ Waity gthafadpolyols

exa I . .
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r oommixemgahataf) egetbbit olls, qudhchs ativdrait) ynd mqubhtomgaaiqaastfbrs, such

t her ef or i) melt..in the rectu r_va avi t .
and PeE g eFeoBE Mg e ot EE dor SRR R geet contng
pr e&ﬁzﬁéridls’) vedhtak Queithih ithaminsenbicelolf ehefrequiredigartielb size in the case
adm nji stration s includ essaries, tanpons,

cr et SPEEIES: 2 “Sef‘géﬁgac pray formul ations

cont ai ni NGeselohpesfidrsMay ald cofittinkedpints such BEprageivatites) etting
approprlate Dosage forngs for the tqpical or

1 oA R ISiGTRE AR déwerémgag@sﬁﬁmﬁ&wafof thsjagtion of

| NV eRfctddoahniifs WHS bE eNERI by BPMBNSion f VhHEEY Unbibadia Bl AR
creanms, lotions, gels, solutions, patches and

i nhasifimgal ages, Seteryaple e EhiergPuiaolPheanl soriepcid, and the

St erieert 9}&2%& b Rssicdbit b AcRASM:HBAR lagélﬁsa de}a a§‘§tfg%{%t &ahen
carrier, any preser vat i Ves, bu ers,

pr opdldrigar @dtﬂhﬁahkenﬁy thsecompesitionscln apigionprelprgsd 9bsorptlon of the
p aSt ctaﬁlﬁ‘go i S@éﬁgceﬁ &rﬁl eclﬁ&'i%'t Bbout [ trﬁg HcldsRA of gge?l'% that

€ CO 'S 1 ventl excipients, suc
anl rﬂ::[layabsbfmﬂgmldbiseahﬁmnmn nmnloseara‘taﬂsisgelqmr affins,

; E) Ia;/ gth h ylt re %e a;?ag n o%gelr tﬁ%rggo%lg (gl'?erébfé@l{ df\é%?uégé itis dﬁsuable to slow

aci cthe blasdorptian df the Mgdmndmbcnaneuumrunmmtshﬂaremjécuon This may be
Powder s a‘&f?“fﬁ’r ncota|n t1Lon h terial
conptEEP ﬁt"i‘lB S“Sé%?Esrl%‘? rﬁ?’%* e 3‘§‘°rp ous materia
| acti@shg poad \Gateﬁdolmbﬂitﬁ ’I&G irale oﬁdb@diﬁ)ﬁthﬂbmlyaiirﬁg(ﬂﬁﬁ depends upon its
calciumgsjilicates .an m de owder ,

%}aﬂfh E“a

{ he@ieafgissalpnacvhi S B e gysiatife form.

cust ARGhMiveOR24yed BbsorptidH Qha pérenterally-administered drug form is
chl or of | uorohg/drocar bons and vol atil e unsubstituted

hy drase@ipplished bisdisslving o5 suspradingtre grugdn Aol Tsudeder nal

pat ches rlﬁ\é@taﬁl@ Qepd ﬁﬁﬂs VAL 39 ?orﬁﬁngt}hfé)!deﬂéa@gﬂe matnces of the
controll ed] del |ver%‘é§e a conpound of the present
gr

i nvefybiestrompounis ip Jable pgm§eﬂuﬁlb¢sfp@1yéaa;ﬁdmolﬁﬂa@llde
by dbgﬁ%qg\ﬁég Be m%rmtﬂi SRRt POy AL 2H @ TR dfitnd PSP BEKmer

medi u
employed, the rate of drug release can be controlled. Examples of other biodegradable

polymers include poly(orthoesters) and poly(anhydrides). Depot injectable
formulations are also prepared by entrapping the drug in liposomes or microemulsions
that are compatible with body tissue.

The preparations of the present invention may be given orally, parenterally,
topically, or rectally. They are of course given by forms suitable for each

administration route. For example, they are administered in tablets or capsule form,
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enhancers can al so be used to increase the flux of the

conpound across the skin. The rate of such flux can be
woanieroadd2ed by either providing a rate contr ol PCHgS2005/029730

menbrane or dispersing the active conpound in a

pol ymer matrix or gel. Ophthalmc fornul ations, eye

oi ntnments, powders, solutions and the |ike, are also

contenpl ated as being within the scope of this

| NV eRtihieRionRRALIARREH 16 RIn, GRARAS isiRfitorP fetd. Ririnistration by

invention suitable for parenteral adm nistration
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i ncl ude vk Pl’mase@f‘byaféﬁﬁc adptihig@dton Sdéhiniterg sysiemivally,”

propyl ene col, polyethyl ene glycol, and the ]ike),

P et edrmicrafogs o st Yetelr o1 850 i igen the
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ethyl oleate. Proper fluidity can bhe pmintained, for

[ [ f, .
exarfsPiEl neRyoRsystgaesugh thabih enterg thegralipntisysters gy s, is subject to
| eCirhthudlisR¥ind Bfier e PRBABE, Sor@kathPI6, SiBAUInESE ABAdidtfatisn.
size in the case of dispersions, and by the use, of
sur f act arfhe compasds Banproaiministered ialumaans and efhersngmals for therapy
adj . . Y, [ n
e A e A R R P
of tsheayaettally igfavagieallyopagentirsliss intrayistomabinand tepically, avhy
i ncl usj of. var.i af | t.er | Nt i hunga
age rﬁ%gd,d&gb?lﬁ%%?g{rsr’ﬁ ? gl,%pés gﬁrcg@f% b%%{:ﬁqurao@ %fbglﬁ%‘l\afny'p henol
sor bi ¢ a®egdardebltivaotte k€adnhinistratjonakscted) ¢had@sipoatsisef the

i ncl ude .i.sot ani c ,agent such as. r di um
chi dPTSSRt IRYERGOR S iy e wied in RIS Rate  fofim, Shtior the
addiphagihcefical agpositiail o thatprastntGfivehtien, brej fediadédinto

TGO PR s RGP bH R kv to those

al urgrRKIMiAeRest earate and gel atin. In sone cases, in
order to prolong the effect of a dru it is desirable

to sl ow tif8ahfesareievebiridhe aofiye Metrgien él#htg BBERSHE s

or i BipBdTHSEW fis intdri6h LAY be TAHE sBRY toldtAS SOMMUnE HOHe active
by the use of a |iquid suspension of crystalline or
anoripgredient gy ip gfective to achieve the desired therapeutic response for a

particular patient, composition, and mode of administration, without being toxic to the
patient.

The selected dosage level will depend upon a variety of factors including the
activity of the particular compound of the present invention employed, or the ester,
salt or amide thereof, the route of administration, the time of administration, the rate

of excretion of the particular compound being employed, the duration of the
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havi ng poor water solubility. The rate of absorption

of the drug then depends upon its rate of dissolution
wohowl23gzn turn, may depend upon crystal size aa@/US2005/029730

crystalline form Alternatively, delayed absorption of

a parenterally-adm nistered drug formis acconplished

by di ssol ving or suspending the drug in an oil

vehicle. Injectable depot fornms are made by form ng
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or  QhfduiETihe RBPohMThais Y 1EHERARSE EMdcti®Sto febdice a therapeutic
admnistration _is preferred. The phrases "parenter

. al
admicPait Puchian sffeetivg dosearilsraerallytspendripar Bredpqtyrs desgribed above.
Us e pefafly, InttR2Rsus FRE §bcBincd A3t iR doRipoRhRT tHid¥@bention for

enteral and topical admnistration, usually by
i nj acetion, whandsedior the dedicajgdiangeesiq effectsayillgange from about 0.0001

intr ' i Ly '

o YRR Yo kB SE c hER1R1 1) e ettty oo

i nt 0eap dbad S0 mytpeakizparahy, and stﬂhtpgneipmfpp@b]bf,from about 1.0 to about
transtrache sybc , ' . .

it nORPEE Peper Y SR Pam QPR Wik iy o prstomensiqor
and associatedtdéseasal | nj ection and i nfusion. The phrases
"system dm ni.stration . Yadmnistered

syst eni ci’? ‘?eﬁ{re‘djh‘ﬁé’fﬁgﬁwg :agllly %oﬁﬁfn%tgg P ComPound gnay be
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subj ect to netabolism and other |ike processes,

. or
exanpl e, Véhilsdtis apwiiztonaRPRPDS gt 1he ResH EVEBTTIA At
MBY iRl bRhe iEd plefriBNRBREmMMHerthd @impdihd B SpHafthaceutical

therapy by any suitable route_ of adm nistration )
i nclogappgtion Mpipoverdhephaymacsatiqs), conpepitiensdpseribed ferein may be

administered with one or more other active ingredients that would aid in treating a

subject having a HIV infection. In a related embodiment, the pharmaceutical
compositions of the invention may be formulated to contain one or more additional
active ingredients that would aid in treating a subject having a HIV infection or

associated disease or disorder.
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spray, rectally, intravaginally, parenterally,
intracisternally and topically, as by powders,

woi2oderest2s or drops, including buccally and PCT/US2005/029730
sublingual ly. Regardless of the route of
adm ni stration selected, the conpounds of the present
i nvention, which may be used in a suitable hydrated
form and/or the pharnaceutical conmpositions of the
present 'I'Hé/ Sitibb@Rs arﬂrc% %F(QQJ gﬁh@&d'ag B&cribed above, can be provided
phar maceutical |y accept osage forns by
convekits, with Isultvb mnmlckmwnd o‘rbeltmé@searm feagits, fin prder th gonduct
art .. [ n
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be \particeldr monE®assay wistl aduitatdelabeto amt otldr padkagaticageats and

It Rg;néag t(&t\am I CH 8% or§ %ﬁdretﬁ% 1lbe %ta %qlm%\l/u%f)atxsrs]a}e%sd&cfl as tﬂose
C onplesdribéddabove, I’d:dn b@dﬁldﬂétechﬁhiﬂgﬁhésb kitd. I'Rha phamlhbrmubal bempkgltlons

toxi c o th atient. The. sel ect.ed dosa
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i nventj on eqP or the ester, salt or ﬁﬂf

t her283Fody ORg TRt t@ HEPt FRTVRIAEIQETISS Of reocatvrdigpase. The
admcBhtainb@badkikit Bll'kﬁsﬂeﬁieﬁ mfd 2R 6614ih,F0r &bmbREone or more
parti_cul ar conpound bei ng enpl.oyed, the duration of

t het?fditionab Agtive dngrrdients theigvo Bli‘i‘ﬁﬂ%‘n%ﬁ Sybdset haping absirant
usednhiBedne@i nation with the particular conpound
enployeé the age, sex, weight, condition, genera
health and prior medical history of the patient being

tr efﬁﬁ&xc g?shﬁdiﬁ R O L A Wi

arts. clan or v nari an”havi ng ordi nary
skill i nVﬂﬁﬁ mthwatyaﬂnbmmlswmdlgd% iforienampladPES AMelk, LaeCer,

the L%Eé%% S 2PN s‘?ﬁltxlﬁgl?oégéﬂ?eﬁ RGN R C@Eﬁ%"&éﬁ' /A€

required.” For exanp siclan or veferinarian
coull@sGCAIT AdGse sleT—3f (sens€)q lS‘;lHRId @IskaQChACUr(ME@ UQ8hG dTdT-

enpl ed |n t ceutlc osition at..le
v et R AP BRI R A B PR e Sy e PRNR of any
desumedfiVEGE@@&&mgnﬁmﬁect and gradually i ncrease the

dosage until the de i red._effect aghi

general , gﬁ u%%tl{eéed? dheytgpmy yﬁa é’ételg‘?re‘%?e EIIFE%A&EH %‘I’ s tpgelective
I nv Gﬁﬁdc@lﬁﬂewl defrab@tioh RERNAIRUN 06durd M@ eROMAQHIE otrBrbvel freign
the | owest dose effectﬁwg t o .produce, therap utic

ef f VAS Qe 1TAHREA)e ipfugad RAkN Braspeds Vi MS;? et free

UporgskRNA, fvifch airsctélds GbiREA: ABMMRIsmES BREAdilMar RNA sequences.

i ntravenous and subcutaneous doses of the conpounds._ of
t hi Aliegaiirely.RNAipgan be initiated by the hand of man, for example, to silence the

expression of target genes. RNAi molecules useful for RNAi are sometime referred
to herein as small interfering RNAs (siRNA).

By “reduce or inhibit” is meant the ability to cause an overall decrease
preferably of 20% or greater, more preferably of 50% or greater, and most preferably
of 75% or greater, in the level of protein or nucleic acid, detected by the
aforementioned assays (see “expression”), as compared to samples not treated with

antisense nucleotide oligomers or dSRNA used for RNA interference.
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a patient, when used for the indicated anal gesic

effects, wll range fromabout 0.0001 to about 100 ngy
woenockizssagr am of body wei ght per day, nore preberaiskoos/029730

from about 0.01 to about 50 ngy per kg per day, and

still nore preferably fromabout 1.0 to about 100 ny

per kg per day. An effective anobunt is that anpunt

treats angi ogenesis or associated di sease. If desired,

the effecl] yeNAdalite do8Quece mﬁmeﬁdy ebwmea%% TBkehBRNA
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COﬂpOSIt S O the I nventi or nmy at

conval e b P GRS BT oftne bR SR
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pr ovebdﬁaglel zE‘tr!ﬁisEﬁpthrit@ BRINAARIE tlafiidtiod ¢ath qﬂ&eﬁn@bep bivddgical
necessary reagents in order tO conduct |nnunoassa%
C

as cREGEHY: sellplafisharacteristie OKPIOPY R SHIOLHE RBRROLYRF; stc. can

depengifiched pribAt8 iMAJdhéifHh SRNATURORASSAWYn U6 H celp bt drézi?ﬁs%a In
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was harigther @n@dan@t,tah suifq l@eaontr@ ancapwrridroersed siap yalue, level,
suchg, | fé}ﬁﬁ%ﬁﬁ%ﬁg}oﬁa @Q%% roiied &Ec&?&%‘ﬂgaﬁl%% H%‘ 4Sontrol

t hese UL cal conposi t i ons- can
i ncl erchegnal nelhomgmam; exhibitiag.Kfor &iatplss nadingplagitse In yet another

tog eérrrl]b dld%ntt q ¢ ﬁ?aﬁafe&%}xér qA ?t ?P%Hﬂat% t1:1‘1013 IF ane)(}eféned value, level,
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o oot AT PRGBS St
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By “small interfering RNAs (siRNAs)” (also referred to in the art as “short

interfering RNAs”) is meant an isolated RNA molecule comprising between about 10-
50 nucleotides (or nucleotide analogs), which is capable of directing or mediating
RNA interference. The siRNA is preferably greater than 10 nucleotides in length,
more preferably greater than 15 nucleotides in length, and most preferably greater
than 19 nucleotides in length that is used to identify the target gene or mRNA to be
degraded. A range of 19-25 nucleotides is the most preferred size for siRNAs.
siRNAs can also include short hairpin RNAs in which both strands of an siRNA

duplex are included within a single RNA molecule. siRNA includes any form of
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VEGF pat hway i nhibitors also include, for exanple,

PECAM |, LacCer, LacCer synthase, or PLA2 si RNA
wounbemabses. For exanple, 5' -CGG AGQU GAG UGG CUBCAAS2085/029730

dTdT-3' (sense) , 5,UGJ UAA GCC ACU CAC UCC G dTdT-

3' (antisense). RNAI nolecules may interfere with any

portion of the nRNA of any one of a VEGF pat hway

menber. As used herein, the term"RNA interference”
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SUf frhSdiRORNW. iSRABAERRINALY RI0APagedls 9Ethe BRRMA SREMEMGEN also
to direct target RE\{GCI fic RNA interference (RNAI)"

neardscludessmadlihairgia RNARNGhENAS) cangd egpresiion construcisicagipered to
tri ggefesd ARNARS tmﬁgéﬂpﬁan 6f sHRiRGA s t@ﬁ&%&ed@%mwefas@nwéq D)

machi nery or process. Various nethodol ogles of the
i nsthaemoteth gedhis ithomehtie beigamispted at esition A poe ¢ SsthyvidyEr i ng

a \éﬂaﬂ &Y £hmin % LHE. %P&F%%%}%L gfélggts gl%rtﬂcfﬁ%ﬁtt t4 fold into a

sul tabl e cont
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contoiosSarbiritnin® e sFRNAPREL AKRAA hifbouids e At 2123
i n toioeleatides. (Bafmthelkap etahpivicnse 29QITORESE2002);LcorEal, (2002).
conorBP Misesinl B a8 Npir Bidhp 0 BRI bogiron ot al

pro qmazy,,su@ta;:}?audebez)mupm;l Spi [2002) ls@prpeYd ralri(Z0p2 7 BugrhiAi

N

pr Ot“Siﬂglel fbded sRiafllineiGRl RAA ndldelles’ ’C(eésLshRNA molecules” or “ss-

characteristic or. property, genot% fhenot etc.
can SHENA”). ss-siRNA is an active single strande iRNA molecule that s1lences the

corresponding gene target in a sequence specific manner. Preferably, the ss-siRNA
molecule has a length from about 10-50 or more nucleotides. More preferably, the ss-
siRNA molecule has a length from about 19-23 nucleotides. In addition to
compositions comprising ss-siRNA molecules other embodiments of the invention
include methods of making said ss-siRNA molecules and methods (e.g., research

and/or therapeutic methods) for using said ss-siRNA molecules.
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determ ned prior to introducing a si RNA of the

invention into a cell or organism |n another
weonhadisent , a "suitable control™ or "appropri &C®US2005/029730

control" is a value, level, feature, characteristic,

property, etc. determined in a cell or organism e.g.,

a control or normal cell or organism exhibiting, for

exarrple normal traits. In yet another enbodinent, a

'sui t abl g qantHeRln, tl%rternf"‘ ?E&Maﬁl?ﬁi?brﬁﬁiéts’r@“spécﬁicﬁlly detects”
predefined val ue, | evel eature, characteristic

pro pefensyo the whilityrof ammpleicagidimoleale ta gybridizerta atieosh peiosimately 6
‘seqyan vé&i &é&id@@éﬂaysaﬁpﬁ%@l@fégl;ﬂr y to a target mRNA

sequence I'rect specific RNA interference
( RNA ) " ﬁé&argettghm’ it ¢1@nsmﬂlambme@§81w sdebeselastively inhibited or

~ ot bRl OFEGH B AER  THEL RO g5 hiErdty A feaving the

i nt atRIéAlolﬁ memga gbmd @Mﬁs)RNAalhes (13 ar@fteelrfrcmi ant engingete ®RNA

art " nt S nmeant ol at ed
A PREPEELA sl ATTvofef. Phe Bortiah B et off dbiek Six S the
n ]9 c gem petesrsérds arnaﬂglLseﬂdel sttendahatl io geplemtitarh, d. @,hmupabl e
0 irecting or nediatin ter er ence. e
< GPEPEABRY: [ARE G AORR 18 I APORA I JuTe P REAGS, e
mor g AT iRRAgetdeRAt er than 15 nucleotides in | engt h,
and nost ng eferably greater. than 19 nucl eotides i n

| engt h t A&t tpeential el arleted {P FreEment prybmanpggmens of
”R'\l"z\ng@%éh%s@ sPhasede VAGFRARVa) mehfedd oéhes hRPhbid ﬁﬁ)dhc&s by

the nost preferred size for siRNAs. sIRNAs can al so

| nclinfeiting Bl epPssisnn ORKASLAJmER; o thib By eptien isiesstcdfo amethod
si R'}nggﬁﬁhgéoﬁefcﬁné fhe bif@tn Wc&ﬁbcﬂm@ i nmib@ts ENAynthesis or

I hcl udes form of dsR
( spespressicul ¢fpne premore @f the , Y BSIFR, dpefear smm, PECAM-1 genes

par _

o BRI 6, ER 0 SRS AR gl o
al t enlablitiBiNG ablmaveddhlbﬁgr sglebtl‘@rhy tagetingVEQ}F(paﬁlmav megqebidk DNA
byth |t| Iet ion tit /[ . s

al t &f 151 gnrgp ngagy g Sulcr:1 I eeo]iep%lcalngl? g&?%%p%n’ splicing or

aI t efaailamf(ﬂm;enm ITmeI eedubece ad ¥BGF) NEGER) hacCen syngiasé, de

ra THCAV 2 PR i e CORBT AR B2t {ogT P geasoes

RNA)(GaHnVB, RIvE Dess e dNenbendize n(PECIAIML) RN 01486 NIS 001025370,

ol oy e ogsd 6%‘“°X¥w2%%°6%pm€ﬁ§'}®%5@7dm%gﬁ’éehﬁ%w%

non-¥Eery atshops) 9&»@@19791218 ABoesmdAmg 9008) DEad 16, ’M 1002019,
occurring nucl eotides or eoxyrlbonucleotlde

Col I(¥EGFRS ryd NM_000300+BGIG5EF % APlARshisheare Bereby agorperatgd by

anal eQRned infhly editdgNAS of the present invention need
only be sufficientl’y simlar to natural RNA that it
has t he &VAijis g remgrkably efficient process whereby double-stranded RNA

(dsRNA) induces the sequence-specific degradation of homologous mRNA in animals
and plant cells (Hutvagner and Zamore (2002), Curr. Opin. Genet. Dev., 12, 225-232;
Sharp (2001), Genes Dev., 15, 485-490). In mammalian cells, RNAi can be triggered
by 21-nucleotide (nt) duplexes of small interfering RNA (siRNA) (Chiu et al. (2002),
Mol. Cell., 10, 549-561; Elbashir et al. (2001), Nature, 411, 494-498), or by micro-
RNAs (miRNA), functional small-hairpin RNA (shRNA), or other dsSRNAs which are
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medi ate RNA interference (RNAi). RNAI agents of the

present invention can also include small hairpin RNAs
wO2eNASSe7 and expressi on constructs engi neer eBCTWS2005/029730

express shRNAs. Transcription of shRNAs is initiated

at a polynmerase Il (pol I11) pronmoter, and is thought

to be termnated at position 2 of a 4-5-thym di ne

transcription termination site. Upon expression,

o S a8y O IR 8
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or nﬁﬁa%hBN%r)‘ IR’ 15 |rﬁ@ﬂ90ds Sf MAkiag bdiy SRMAMGbRcigES b dethods
si RNA nol ecul e that silences the correspondi ng _gene

t ar 8- erparhsad/etierereytic sethods)farung said g Aiglgpules ng sSIRNA
SS- #lofie TP RGN RHARR aRupler g&rﬁlsﬁﬁé)é'ﬂ PR strAft 21d cBfplementary

nore nucl eoti des. Mire preferably, the sssi RNA

ol eeliserseistiands theanpteRser srand EgiontoqmRls BT 8 taregt
addifpheR «f Qe SATRAM,! P@fé?abﬁpfﬂérsﬁ%dégréﬁlgﬁéﬂﬂeh it BEY RSt

ot her enbodi nents of the i'Avention include nethods of

mak lqagt Is 3i of 3dwsesiaRiia endpltbestendsnyibichde neiadist €.eg for which no

re

o DAL ) 4 D2
"sp easld‘uas:taicm)s ahqmarqrdtpﬂl@ds afithe' dyplexi Wheo atrinds drstanneaded.

ref %re era y,ttgee si | I t cﬁe hid ariéhrgél}efr§m %ﬁ&g IH%b oF tﬁo?e &ugleotldes,

hybridrze cas appr oxi consecu
nucli.eoedct eBarﬂfcompﬁSHm[)60mudbdeS ac Indcledbldé hml@) Meae"

[es n i,S 1.0 be ver
| nortatyhS SENAIREERRE B g g hein aB b by Chnay 17 18,19
Thi g0s11l, EIIQBJ’TEL ks, 28027, esezhy mrsoqiueaumdeg i feehaﬂ\&a, eferéihene of
t ar get e RNA that 1s creat [ an o
eng%wesgggfﬁ m@&sfﬁm@mlaplewn%ryé%ﬁg éffmfﬂo%f BINFe: e 85%

por bhaN9s%, ta00RN EorbleBerip b ¥.gS h&VmES, 2, Ineormsmatched
precursor is an anti-sense strand that

c o nEPdertideE). ¢ targetgegion, spqhyas @ st &emon taatiﬂslff%ra by atdgast ongpase
B2 Yhtwbéh the wRRPe A8 nRfaniBlefe, BIYCh 8Rbdt ‘i’@g"toxﬂfoniﬂi‘i@mg the gain-

of the target gene. This i nvention i s generally
r el af-8enctien mpighemend the ethensiraad isridaticadfor substantially 1dentlcal to the

first strand. small interfering RNA molecules

In one embodiment, the expression of one or more of VEGF, VEGFR, LacCer
synthase, PECAM-1 are inhibited by the use of an RNA interference technique
referred to as RNAi. RNAI allows for the selective knockdown of the expression of a
target gene in a highly effective and specific manner. This technique involves
introducing into a cell double-stranded RNA (dsRNA), having a sequence
corresponding to the exon portion of the target gene. The dsRNA causes a rapid
destruction of the target gene’s mRNA. See, e.g., Hammond et al., Nature Rev Gen 2:
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angi ogenesi s by using the VEGF pat hway nenbers' genes
and their products by inhibiting their expression. One
wentwasent of this invention is directed to araEtisems/029730
conprising contacting the cell with a conpound that
inhibits the synthesis or expression of one or nore of
the VEG-, VEGFR, LacCer synthase, PECAM | genes in an
amount sufficient to cause such inhibition. Wthout
bei ng ohqm(;!o@@') Qﬂarf) he&QleY Del 15 4851206 (ztolo@ﬁ bbth RGMIcRURA
t hrough sel ective targeti ng VEG- pathway nenebers'
DNA ingorpgratzd hareip by rqurenm@&eﬁgnwye%t eps in the
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|h nd e@smmhg m%WNA 5 of ﬁlﬁﬁlﬁg ﬂie@gd@g ﬁﬁliaaﬁllelﬁlithf(lT:clhods (e.g., research
ono | S an nt ce S ut vagner

and az&%eaﬁwsraemzlyeth@& for T ugiRg the S&ﬁe@ lepyles. |

225- 232; Sabadry thb AR0AH)siRIGE AestecwRY, the é‘sEBlRﬁﬁglncﬂ&Q)e hak B length

nannallan cell's, RNAI can_be trlg ered

1- nulea gequg 0-5 o1 maﬁmu@ﬁ@@eéfM%rﬁmqfeer’éﬁq BrsiRRjAmpglecule bas a

(si Rdibm frgﬁ'aﬁoﬁtlsﬁllS nuél%&@i%}; ’Evﬁ@h‘roreq%lai*erablylﬁle s§-§1&1\§3§1%olecule
El bashir et al. (20 ture, 411, 494°498), or

i s ot T KAy 19-H Pt TonasSNA TR lrlomRgitho fvention
sh
( %&Q&e aogeaﬁéncg WS@M&{)&%@W&%@% b Bir¥di WRNA

usi [fates wth rase I'll pronhoters
( Zengqesncato. dn(e@@@’ggt-spmﬁc R4l ihterferenceIRINALR Bsdefﬁaadl térsioni.e.,

. - : e

oy S8 SRRty BBy g o
( 2008) the RNt fraciBhary ecj;moéss Th2 @s-siBDR: 68 ¢uld cadiel designed such that
(20 ur.e Bigtec 448
(20005 PRE RSy o agepdu AP gbmoitaly lspmgrel
?/g g/g‘gluﬁltﬁionaban HeZﬂ&@)wiﬂig[\ﬁﬁe nidlectié 2o BbfdaseStability amd/or enhance

, Proc . Acad. Sci_. . USA 5515-5520
The bt sctitBit g okl SuosEHions i HEarB Ty ERgtand or
ol egklbe snadé toSredibds BPHhe 6atls@F the@frandS TN ’r}:xmﬁ“[@d iBaAksst prleferably,
maki ng sai d si RNA nol ecul es and t hods

(e.
r es SRHOEMORNPGL-Cr AUPRIREET PRoSARAS, ?SPWF qsgﬁlﬂ@sgare&mup) The
si RNA B bELURRA: mdY §d &MIroxy! group in order to facilitate RNAA, as there is no

requirement for a 3” hydroxyl group when the active agent is a ss-siRNA molecule.

Featured are ss-siRNA molecules wherein the 3’ end (i.e., C3 of the 3° sugar) lacks a
hydroxyl group (i.e., ss-siRNA molecules lacking a 3 hydroxyl or C3 hydroxyl on the
3’ sugar (e.g., ribose or deoxyribose).

The siRNAs of this invention include modifications to their sugar-phosphate
backbone or nucleosides. These modifications can be tailored to promote selective

genetic inhibition, while avoiding a general panic response reported to be generated
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nol ecul e of the invention is a duplex consisting of a
sense strand and conpl enentary anti sense strand, the
wanvicgesre strand having sufficient conpl enent &CY/US2008/029730

target nRNA to nediate RNAi. Preferably, the strands
are aligned such that there are at least 1, 2, or 3
bases at the end of the strands which do not align
(i.e., for which no conplenmentary bases occur in the
OPPGsy SN A ik SR ceBY BMorb AL, nfAiRUESRRBE bOintrdducéd B thébases to
resi dues occurs at one or_ both ends of the duplex when
st r anefsctaiReNAmfin fhe@ction offoas gpmgre onfeeeBPURNAZMRSSecul e
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nucleﬁtide(s), a target region, such as a target

regi®h that differs by at | east one base pair between

the w | d Aljhpeghaavd pait?mquﬁh&eaklmutﬁb@weerﬁhé ¢iRY@! and elgd target
conprising the gainof- function nutat.ion e

o hOFEiGE FRtioTe Riu Feasob e retiEet ipdgpfigh. ¢ SRl Flgeuts tha
t o tdagtafd dofife defre@BLinsdBEdtioh i @E bRfubie cRNAsHY Rieglatdy hsed for
one enbodi nent, the expreSS|on of one_aor nore of  VEGF

VEGHHe pyrgesesf this ipyensior Supmatificatigns incide.dof arg npiliiied to,

use lﬁﬁta%hs Fﬂ%ubm ShRIRAS %vﬁeﬁfemﬁoﬂﬁﬁedhg&%&wﬂng& i8ntionally
RNAI l'ows for the selective knockdown of the

exp r@%@dué?ﬂ §pe<>aﬁq eweles gEHBRNAS thet pandre| ugedtpfighibif "lﬂé exjrgssion of
SPeCirel &q&m P RIEGHRE %am&l@t%%g,%\lﬁggw 16 QUSHAAGn detail in

into e stran havi ng a
seqd@mumkﬁbrrespondlng to the exon portion of the

thet ar ga et Ra S bR Tyl R Rl b Retonee
Nat uspecifieVin Ganera2, siRINA torit@inin@ @Gbgleotiieaepiendee ﬁr@aﬁ@éto dlportion of

485- 49 001 h t

T N T T

pr oCiethuscnshd HRNA uad drIirgét geneis abt eiNAted te prlactivie mlgypra;eﬁt

o i tionlhus i Siehior e T S8 estace QS PYLDE e oleghe sefigaoe
95( 23)atidn3 W0 mid 64 expbOBS jlue tbrendic BNARioaf stitath Ifolymorphlsm or

i nventjon enconpass any si RNAs that can no ula
sel edelufienars giverggaeoiPrsrample sRNASFReRes v ns, ! N etions,

VEGRRd strafe@Rint ifidASR1atitéfoAM {arg¥Rif8ence have also been found to be
effective for inhibition. Alternatively, siRNA sequences with nucleotide analog

substitutions or insertions can be effective for inhibition.

Moreover, not all positions of a siRNA contribute equally to target
recognition. Mismatches in the center of the siRNA are most critical and essentially
abolish target RNA cleavage. In contrast, the 3’ nucleotides of the siRNA do not
contribute significantly to specificity of the target recognition. In particular, residue 3’
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The si RNAs of the invention include "doubl e-stranded

small interfering RNA nol ecul es” ("ds-si RNA" and
woO00sghes23t randed smal |l interfering RNA nol ecubes/Us2005/029730

("ss-siRNA "), methods of meking the si RNA nol ecul es

and nethods (e.g., research and/or therapeutic

nmet hods) for using the si RNA nolecules. Simlarly to

t he ds-si RNA nol ecul es, the ss-si RNA nol ecul e has a
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t he p3kikighbharll 8y thesbdifeRded (.19 hoMBlky=H &fi®na&d Yositions/total # of
phosphorylated (i.e., conprises a g}rosphat e,

di prrosigiarsXd 00) pptionplbrsapliranethe seoupior themumber of gapsgptreduced

Si RNAQ/SREnDR o gdpé ditRgMdeddr oup in order to facilitate
RNAi, as there”i's no requirenent for a 3 hydroxyl

group whdhe ebrapasisen ofseansaens and defeminatioppfiperesinkidgntity between

Feat -1S] | t 2

7 5 i PR T S Rl i 95

(i . embodinest, RiAligwhet gbresatédaver agertiBportigridhedeqeamealigned
hydr.oxyl on the.3'. sugar . I cr e
S0 R ARG e Sy HOBE s o i e o
nodilbdat alignaeat)t A ptefigied, mmeamitipy exsyoipdd &f ddack hiigneneat algorithm
nucl eosi ges,. These. nodificati ang can.he tajilpre
SRt e PR aR oh el SePhgs P Ao By A St g
geng 990) padel Nam.eﬁa@.rme Usapmzmt-asgm?eif@e mseihélétaelﬂb@ng Altschul

si R in_sone ce . eove i ficationsg can be .
it 1ohos e N avad Seb U oS Gy 78Tt Suthamaled gt S phgtporated into
act i{ROBPA SPPHeogRdmd WESiof NG BEARSEHUE BZALNE0) T.heolsBIgNAS 5:403-10.
of this invention can be enzymaticall roduce

1 Y. P or .
total |y &naposherienbodimeninthnadgnment isoBHBEGEPY miﬂﬁgu%ffa:mgopﬂate
of thpSaddPerithi 1BthEAR dBBrmoneY RS ik ahgtt ofthe/Bighéd deuences (i.e.,
vitro. For siRNAs t'hat are biologically synthesized,
an agippetidigoment). glo obtain gapped alignments for comiparison purposes, Gapped

BLAST can be utilized as described in Altschul et al., (1997) Nucleic Acids Res.

25(17): 3389-3402. In another embodiment, the alignment is optimized by introducing

appropriate gaps and percent identity is determined over the entire length of the
sequences aligned (i.e., a global alignment). A preferred, non-limiting example of a
mathematical algorithm utilized for the global comparison of sequences is the

algorithm of Myers and Miller, CABIOS (1989). Such an algorithm is incorporated
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cl oned exogenous RNA pol ynerase may be used for

transcription in vivo, and a cloned RNA pol ynerase can
woeomsgess2rn vitro. siRNAs that are chem cal ly ®CT/US2005/029730

enzymatically synthesized are preferably purified

prior to the introduction into the cell. Al though 100

percent sequence identity between the si RNA and the

target region is preferred, it is not required to

pr agdth g ATIGN propemt(v&@ion 3 0RNMACHY Retdfafe GOGkefiedeailiBnment

sonme degree of nodification in the sequence can also |
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Exa e. 7. The target .RNA cl eavage r i.on gui by
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F he haprsageliaed b ibingl Adnion grofame bBSicutanpdiions ticlnde
var inghli@ifstioh R810 ddeett CPR 183€T3r a0 degteest@ i EXSSCE,S0% formamide
mut ati on, strain pol norphi%mk or _evo] utjonary )
di vepliprrddy washing xta'wfﬁeéﬁeew NA3Z B8]0 aREgidigption at 70 degrees C. in
| NS eixddsets 50 AeLBls @18 4x 80 59bBhBarkiab RlloWell 8 wakting at 67
relative to the target sequence have al so heen found

to Isegiees@dnilKESEoFhe hyhridirationdempsratite ferhypudsantigippisghto be less
se | e G 1 :

noarf rad B PIR PPt E: [P IE il

not tahpergomsi(Tmd nbthe hytyids wketa Tovisdefetmined acgerdinigyo thg following

tar ael o5 331 tl};bln(ag %es ?ﬁrgén %ﬂg gai.ksq%lﬁ 2! ;?121& g%%rés}{% dt.%?%#e%f A+T

si RNA™are nost’ critica sen
RNA tatepvégelf GHO bases)t Fadybridstbetv@ien 8 ehd4! bade paissfin length, Tm(

of  Meees S R B R R AR R cOINE BEEIN & the mpmber
: he oFibRNAirsthe hmmeang[imh]i i‘ssheamnmemzmtcffrszdimgtimﬂgé? :hiecal
for q%’fig%"%@\ﬂ‘eﬁ @@%ﬁj&ul’%?&%@ﬁgg%d%ﬂ@fiw? Fe&g}mﬁ,@é of stringency

det ebopainesh BYpaAMYRBE® §BABRtonaRk poddal inFambriok, J., E. F.

algorithnms known in the art. To_deter nia %rattcbrﬁl\fa%{lﬁe&tﬂd

i derfttitich. 4 & pnintie, 1982 Melpglar Cloning: A
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., chapters 9 and 11, and

Current Protocols in Molecular Biologj, 1995, F. M. Ausubel et al., eds., John Wiley
& Sons, Inc., sections 2.10 and 6.3-6.4, incorporated herein by reference. The length
of the identical nucleotide sequences may be at least about 10, 12, 15, 17, 20, 22, 25,
27, 30, 32, 35, 37, 40, 42, 45, 47 or 50 bases.

In a preferred aspect, the RNA molecules of the present invention are
modified to improve stability in serum or in growth medium for cell cultures. In order

to enhance the stability, the 3’-residues may be stabilized against degradation, e.g.,
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sequences (or of two am no acid sequences), the

sequences are aligned for optiml conparison purposes
woeom/023gaps can be introduced in the first sSegUEMS2006/029730

second sequence for optimal alignnment). The

nucl eotides (or am no acid residues) at correspondi ng

nucl eotide (or amno acid) positions are then

conpared. Wien a position in the first sequence is
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is part sequence al i gnnent sof t war e
pac kangér cytiine ru@dlﬁedzfitrﬂge §-pesitinn) @, Hbeniae) propyl uridine, 5-bromo

co ”pl?rfdn{ég a@em)&?e eﬁl‘(‘iyoq guanosines modified at the 8 position, e.g., 8-bromo

guanosine; deaza nucleotides, e.g., 7-deaza-adenosine; O- and N-alkylated

nucleotides, e.g., N6-methyl adenosine are suitable. It should be noted that the above
modifications might be combined.
The nucleic acid compositions of the invention include both siRNA and

siRNA derivatives as described herein. For example, cross-linking can be employed
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sequences, a PAML20 wei ght residue table, a gap |ength

penalty of 12, and a gap penalty of 4 can be used.
wonemiess2t han 90% sequence identity, e.g., 91%C92%2005/029730

93% 94% 95% 96% 97% 98% 99% or even 100%

sequence identity, between the siRNA and the portion

of the target gene is preferred. Alternatively, the

ss-si RNA may be defined functionally as a nucl eoti de

seq%@ﬁa tﬁ@ﬁha%a&muﬁés%%ﬁe%n@sw ERkxdhRL, th TcfRRARMSfe in
%lbrldlzm with a portion of the target gene
tran

e bpgst Thus, the invgpidominelndesisiRNK dwawe}s Hat pﬂqh@e AiIRNAyhaving
EDT O%Qm?%g{eﬁﬁﬁ’ s(t}an f%gclgﬁ 9519 %ﬂhc apﬂﬁp fvl/djétfaﬁhé 48 cxfogéilnked.
u By g

12-16 ho washi n t1ona
pr ef 'Ehenewbnhylbalsmnzlammﬁérddmatm@amgIalme-nuclelc acid moiety

o I RN e LBl B 5580

de g r me kk@Mqﬂit@iﬁéXﬂ&O& derivayibesi iol msawmo:maﬁhnpmvedeﬁuleematake or

in 4XSSC or.. 50 .de C

f ol | e s@hﬁm %Fga?fm%‘?eso"gé‘}ee%?ﬁ&‘g Sﬁ#"%@é@‘“’%ﬁs compared to
gy b Ir ihdi Icé’xﬁdﬁp@fdlntg&ibRNAﬁdrbl as:fildsr tfayimg |t1:]ﬁ5sﬂaNA: %nmveb th the cell, or
e less t Oa I 0 entsou e

dogr B0 5wkl AL e R VA rvaHty CuBBAaR e SOFeRpGRE SIRNA.
the hybrid, where Tmis determ ned accordl ng to the

foll owi ng equations. For hybrids |less than 18 base

pairs in 4%?@“1%‘311‘????(6“8@&%‘8@1“@‘? mg@ﬁoraﬁgiﬁe BrgRcsdeteat i their
of Gefardipses). For hybrids between 18 and 49 base

pairs in length, Tm degrees

C.)=81.5+16. 6(1 ogl d Na+] ) +0. 41(% G+C) - (600/ N), where N

is thgANes of bases in the hybrid, and [Na+] is the
concentration of sodiumions in the hybridization

buf f er ([TeaPresewinvensnds furthenillvytrateddyyithe HHawingranpimiting

of si )“_n? gency conditions for polynucleotide

hybrlg ation are provided in Sanbrook, J., E. F.

Fritsch, EX]MMPLE\/hni atis, 1989, Ml ecular Coning: A

Labor at or ya'EXp%écgrg%eﬁekfn%dlﬁ% R &naob‘%*é&d‘” XIHIe data

Press, Co e&gglp” ng F8r's

and @pplemoit alPritablead; @/Mrcfdbmmm@ ol ogy, 1995, F. M
Ausubel et al., eds., John Wley & Sons, Inc.,

sections (2ell]ﬂnlattd Hufab udpilical vein pnrloﬂteda‘ail daﬁsr (éILﬁ\/]E(y) and

refer th .of medentic |

Cequenpnein At g Aoy P phtRised fEm hitis,

22, @BalkadKille3MD)ARd wake, cullified HEGM P mé(ﬁuméﬁpmméi&d with 10 %

bases. .In.a preferred _aspect, the RNA .ec t he

or oSt L‘?Wéﬁ‘i“rl’o&b§?- gfwﬁﬂeﬁ%eaﬁ?fﬁelﬁowa e iR BN Pig P )

Ser Uwhieh laclts cad6pshbus PEOANN] feRpresfhnland RENUMEShPBOA M1 efpressing
human PECAM-1 was kindly provided by Dr. Steven Albelda, University of
Pennsylvania Medical Center, USA. REN-WT was grown in RPMI 1640 supplemented
with 10 % FBS. REN (mtrhPECAM-1) was cultured in the same medium with G418
(0.5g/L Gibco).

Determination of LacCer synthesis - At the indicated time intervals, cells
were washed three times with PBS and lipids were extracted and determination of

glycosphingolipids by HPTLC was performed as described earlier.”
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to enhance the stability, the 3 -residues may be

stabilized agai nst degradation, e.g.,they may be
weebmokesd7such that they consi st of purine nucPeoisems/029730

particul arly adenosi ne or guanosi ne nucl eoti des.

Al ternatively, substitution of pyrimdine nucleotides

by nodified anal ogues, e.g., substitution of uridine

by 2'-deoxythymidine is tolerated and does not affect

the effi ﬁfe&?@aﬁ& %&c& E%Jtﬁis@ raa%myF%e GUAAY B?Lac@é?semthase

absence o dr oxy signifircantly enhance t
nuclieeadle nrcebat@iwﬂt\éEGF Wlah@e@uﬁmplwngu E'Qerlagipee as a

medijy otldg.?ugg} EHRIH HEBL Rfanfidls B £560: ol (NEBL Affict PE

RNA "D eas

nucl eotlgtg aagy%% @%@Wﬂsﬁ& a!nﬁfw fmnb%e

| ocat ed posi‘tions ere spec
act isiRNA ,secmeg:e fort HugnaRiGal T-Nead N4 [Giglefli‘atﬂc WCGG,SSIDSNnOAF 038663]

LS T3 N R Tl Rac s

Par t(sehisd)a5’t YGU UAASHOS ALY CAE $Cali dTdAed’ (aytisense) respectlvely

i nc nodi fi e eot.i de an r
nucreBe g (s s ERe s " AR ATUHEA UG
b ag kfm@ edmadif3 ’Qﬁbnrﬁ]é)pﬁnmtﬁ@@UdﬁSU AGe AUl?bﬂGU;rd @TdT-

nodi f,i cations to the osphat e- su ac or .
exarp(eBtisepsey rﬁ?&@ﬁﬁ@dﬁ%@? were e %tecE‘F’lﬂh ﬂgﬁ?’aq“pgﬁﬁ using
My dgofRahfiteqthvitdgbh)Clolsheing brotRaBdu lsma b9 kheamdbiufabRgEN
or sultur heteroatom In preferred ackbone nodi fi ed

ri bonucl gl d¢fnd R@vepmﬁhmﬁﬁﬁe PATROL IReﬂCtﬁﬁEERTJPmR Wk
adjacent ri bonucl eotides is reﬁgfced by. g SGmer

gr ougsriorned withhBiogkaddErden s dem e g RstsT PhiFs ‘ﬁ"rr%
sugah Rl fnkpehtdd Ibﬁﬁll%&;hﬁ&h%lgﬁ $nd E}hﬁmeglzecﬁfblﬁ no BLASEf(Slgﬁapore)

repl aced by "a group selec from
SR, mnmﬁsequmz f@rPEQAMxﬂqﬁéﬁSeﬁOHow |(%>r\mrd)c% al kyl ,

al k %Acgbl‘?b‘%@a“bﬁﬁ $3,9 gév%xéé) 5 QL% o@AGéITdGTG’d:ﬁ@ACATC 3’

pre erred are nucl eobase-nodified nucl eoti d
. e.1pspeithelyBirgoriiiremimepneniforvgdat | east one

A d of
o R A WA Bl 2 e o £ el

to UD@C'RTCA@GA&‘GGAA’E/T@&AE@@AG@ Tr3é redpetiveln Sbermal cycling

nodi fi nucl.e |ncI d t .ar
i m?og%&%{@ wete zils&elgows ggena@ n nteéﬁ né; rqH o in, fellci'&%é by 40
5- pagiles ofampslifigation 2t Y42CA08, 6OIC/40sapy VZWIIninnespecﬂ}vblyoFmal

uridi ne;. adenosi, d/ or . |nes nodi fied at the 8
posi Fiegrion wagcarr %?@ﬁi)& aruﬁz deaza nucl eoti des,

e.g., 7-deaza-adenos kyl at ed o
i ot | Rty TR A gse% e S Reghvedy 19 % SDS-
It shoGE dndBei@inefrrtdRtnittdaelhadse imbrane. The membrane - bound

primary antibodies were visualized by horseradish peroxidase — conjugated secondary

antibody using chemiluminescence kit. The films were then densitometrically scanned

using Molecular Dynamics Image Scanner and analyzed using Image Quant software.

In vitro angiogenesis / tube formation assay — Iz vitro angiogenesis assay was

performed using a commercially available kit from Chemicon Inc (Temecula, CA).

64



nodi ficati ons m ght be conbi ned. The nucleic acid

conpositions of the invention include both si RNA and
wei2iNA2sRri vati ves as descri bed herein. For exaopius2005/029730

cross-linking can be enpl oyedto alter the

phar macoki neti cs of the conposition, for exanple, to

increase half-life in the body. Thus, the invention

i ncl udes si RNA derivatives that include si RNA having

two conp r | & ol . .

the two SPnaaridls: 208 pBlGefufA Spilel (ipihte o

i ncvaldesswese BAyifesshdras watn ¥ 8. Rademily ¢ teshwas-usetlosivduaie th

noi et y canj ugat ed i ' rmn . a
poptriF A HaHRARE ot 2o b Plifea nlon®
ik [tyjng si RNA derivatives in this way may

i mi&%&?@h% ar uptake or enhance cellular targeting

comy it RECAYHT S B ORI o3 7 (o

tracing e Si L Vigd & e i . .
Lhe. st SbiTs b i ' RGATT Aptdfof fiddeiink B} Bbaring
c or RS\ itigvasiotNAnceAtdetivns nEVIEGF (&80 hgmdothdffeent tiarce

i ncorporated by reference. herein i.n,their enti
EXAM&%E%S-T “’p&%ssae Pe'?*ﬁRFé'ﬂ?"i%B‘ﬁmf‘%e }? bhreteﬁ%rFSSHnl"Sié%éP‘éé
by hiraNA Qb NGRNArRxpriessioniof GEEAMFD wvas obskx¢Ad/Fhén HUVECS were

Reagent s - d erjal s and .nefhods .ca nd

i G ST BT i A P By et RSk e
ht t pA)/Sinflgde ShahBUYBCS Mefe tREGd Weth 2.5 Ghiinil WBSF fol-@iffemnt time
unbiljcal vein endothelial cells (H %:3 an

oGP AN mELPT AR GRRN A REREA AT - erbdopigesed

f I Onh S HFBY RFemb¥ihi€ by hl-finfe RVIEC YETTS) FakthdrUpRCA MO
EGMt m rmedi um suppl enented with 10 % fetal bovine

ser RrAEIFBg)essiop FanpEReticioving meubaiiop with VIEGFL39 pgtp) for 4hrs
exp glélgglr%grgj 'mé“%@\y%% JN% %%lélzﬁ&%%%e Xpr e@g I Ng jhfarn‘gﬁous fme
PECAn#valaREClAMyd Iproter expiesiian viap nRximabpidhen (Figuse 1k,

Uni versity of Pennsylvania Medical Center, USA. REN-W
was grown in RPM 1640 supplenmented with 10 %-BS. REN
(mrhPECAM 1) was cultured in the same nediumwith 41

8 (EXAMPEEskto). Deternination of LacCer synthesis -

At the indicated time intervals, cells
VEGF Stimulates LacCer Synthesis and this is Abrogated by D - PDMP

As shown in Figure 2A, treatment of HUVECs with VEGF (25 ng/ml),
significantly stimulated the de novo biosynthesis of LacCer [(Figure 2A, panel A)
open spheres] in a time- dependent fashion, which occurred early at 10 min of
incubation but thereafter continued to be higher in VEGF treated cells. In sharp
contrast, HUVECs pretreated with 20 pM D-PDMP [(an inhibitor of
glycosylceramide synthase; which blocks the synthesis of glucosylceramide (GlcCer)
from ceramide) and LacCer synthase], mitigated VEGF induced chCer biosynthesis
[(Figure 2A, panel A) solid spheres]. VEGF also stimulated the biosynthesis of
GlcCer [(Figure 2A, panel B) open spheres] and D-PDMP pre-treatment inhibited
VEGF induced GlcCer synthesis as early as 10 min of incubation [(Figure 2A, panel B,
solid squares)]. On the other hand, the level of GbOse3Cer, a product of o~
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were washed three tinmes with PBS and |ipids were
extracted and determ nati on of glycosphi ngolipids by
woRlls@23823 perfornmed as descri bed PCT/US2005/029730

earlier.19Determ nati on of LacCer synthase activity -

The activity of LacCer synthase in cells incubated

w th VEGF was neasured enpl oyi ng UDP-[14C] gal act ose

as a nucl eotide sugar donor and gl ucosyl ceranm de as an

aCC%?Pa%sﬁ%oﬁ%?ﬁﬁd(’fb?@yﬁﬁésﬁé iR celkIrehidg Gath VK, RAREnd without D-
V si RNA thesis and Transfection - The si RNA

seq@%ﬂ&ﬁ% nop$PwR). cDNA [ Gene Bank Accessi on

No. AF038663] according to the (N19) TT rul e was

5'-CGG AGU GAG UGG CUU AAC A dTdT-3" (sense), 5 - UdJ

UAA GCC ACU CAC UCC G dTdT- 3' (antisense)

r esgeAMPEBA  Scranbl ed (negative control) si RNA used

were 5' - AUG QUG AUU AGA CUG UAC C dTdT - 3' (sense

5'- WMHC#@EK@@MLB@WNSW%W Ps and Reversed

resq)gcm gly. HUVECs were transfected with si RNA

dupl éxes using Aigofectam ne (Invitrogen), follow ng

pr ot ocol JF&%HPJHa &M‘VECM%Q@MP Bl0-3 exertb AE

Reverse Transcri ptase - Real -tine CR was
per fcongeptiatignidapaddent R&ldolﬁl@ﬂf N@GFsb}léltCédrPEﬁfAM bexnression (Figure

ItO:IC hz%;&\/%é ﬁlgg@mgg syn heS| Z g(%l?lr@% i 1%1?1‘) E%\g@tnﬁﬂl t0Hoed by
(Si rigabuioa) TG oty sepinegstef GECABEAREN A gndrotein

E?L&gﬁeﬂ@d%‘&@%@%@ r e’sgzct ?\r/]gl y. For

b - actin primers were (forward)

5' AGGTCATCACTATTGECAACGA 3' and (reverse) 5

CA s TTGAATGTAGIT 3' respectively. Thernal
cycl conditions were as follows: initial

S W Aol e s

resmptmsiaiyndﬂgh@enesist ensi on was carried out for 10
mn at 72C. Western | munobl ot Analysis - 25 g of
protein M&nrlﬁi‘éEQsewielbWCn‘ﬁht%vﬁﬂﬂﬁlACE BOHG drePyceramide (2.5 pM

transf ni troc

bourft lﬁfqrﬁgﬁsﬁ% B‘ffl gg%%? gxpres 10 a&n %e A ;%5 W?e%peratregment of
hor SI(ﬂUVE(jshltb) B’-mMﬂa‘slﬁ)wed dbp Rjculgibe dflth laTed dDdFDGr Crodnide
usi ng..che ence it r

HonoRIEHE Prretnbe houan Ese st P MB Ph O firkd FPcave

| Mg pResist (®Tgusd) BiB)?diﬂaﬁg‘ngénélﬁd (mgufdmgep@smtf asdFigne 8B). In

In vitro angio enesi s ubefor ion assay -l.n vitro
angi C@@'é*ﬁ*é éatheég cily 1n(fuced PECAM- express?on an)é anglogenestis

independent of the presence/absence of D-PDMP and VEGF (Figure 3B, C- panel b and
Figure 3D). These observations suggest that VEGF induced PECAM-1 expression and
angiogenesis are tightly associated and regulated by LacCer.
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performed using a commercially available kit from

Chem conne (Tenecula, CA). Statistical analysis - Al
wazemy3seer e performed in duplicate or triplicateuamds/029730

val ues were expressed as nean S.D. Student's t test

was used to evaluate the statistical significance of

data. P <0.05 was considered significant. EXAMPLE 2

VEGF | nduces PECAM I nRNA and Protein Expression The

ef f egi ANfPIYEET on PECAM | expression was deternined by

I ncubati ng HUVECs wi th various concentrations of VEGF

(5- %Ngﬁ/iﬁﬂiﬂ’tsf@lﬁ(;ﬂ"iﬁé&&??kd&'l\r@ ekpYleSdiotPdrtt ankRbfesié@fd &

dose- dependent increase in the expression of PECAM I

mRNAyprsssd hpLa¢liA expr essi on of PECAMI | was observed

when HUVECs were treated wwth VEGE (30 ng/m_ for 4hrs)

as det er Af wasdousyl thas areireatmantf HEMRC s iy FEME @) uM), a specific

Sim: 'ﬂ”}é!l_;g& t it e .

for %{'ﬁ@%r’f %r tB ? nme pol %%@F}lgsﬁﬁ%?‘ﬁn{gﬁ%&gg%&%%w indffel
exprRECAM expressidnsaad gaglogenesis (Figuterdd\, Bid.ageenrevesied the inhibitory
t her gaf I - 1d T i
1 B) APt R PR sERAY e Byt ol o] aletdicheele E 4, B,
f ol | GleCerglsomevetsed the mhititoly offeGrof PBNPrwgithiegard tor PREAMN-1

(Figure 10). ‘\Wen HUV wer e hpcub Wi VE

hg! R o e e P PEAS Bl bl Pt

ex prles e Thiwalkeserfinding| sugdestdhat Y EGFRargeting of DhcCele XAtk Eis Britical
VEGF, St tes LacCer Synthesis this is Abrogated

by 0 PR RSO HAMRRE SHOVECEat ment of . HOVECS
wth VEGF (25 ng/m), significantly stinulated the de
novo bi osynt hesis of LacCer [(Figure 2A, panel A) open

sphWﬁﬁl ti me- dependent fashion, which occurred
ear | in of incubation but thereafter continued
to i gher. in treated.cells. .| rn contr.ast
HovERarCsP Bt (RN 58 SR e BER VIR, SPisfidEpua
gl ycaigidgemsisini de synt hase; whi ch bl ocks the synthesis

of glucosylceramde (dcCer) fromceran de) and LacCer
synt haselTo intebtigyad velebthée CheGenid ypee tfichiyciEquirddito sig it e SHGF

Fi gure el A).solid spheres]. .VEGE al .
st rdieeee BECABED P ioheut Engfestboks siepmaga s Vogene expression
panelsid)sirape dusiph el tdd faFithnian VR VP estdre ahiiedblot assay using
i nhi bited VEGF i nduced d cCer synthe,si? as early as 10
m n o lysates pepIehitpiyg SeRaTaiepeRaLFion s, E Byt and a mutant CHO
SqUadefSink ovdPRxpirbRing [AET-ViiaRdied tHaEtht RV psllcl6RPeaRCR kutibody

a product of agal actosylation of LacCer, synthesis in
cel | @c@rspepificallyiropsic GalfrY mvith 98 apparsabizeleppmppeight of ~55kDa

(Figure 5A). Moreover, transfection of GalT-V specific siRNA duplex (100 nM)
markedly decreased (~ 70 % GalT-V) protein expression in HUVEC’s (Figure 5B).
Moreover, the activity of GalT-V enzyme in these cells also decreased ~62% when
compared with scrambled siRNA treated cells (Figure 5C). Further, the effects of
VEGEF in GalT-V silenced HUVECs on PECAM-1 expression and angiogenesis were
investigated. No change was observed in PECAM-1 expression (Figure 6A) and

blunted angiogenesis (Figure 6 B —panel D and Figure 6C) in LacCer synthase (GalT-
V) silenced cells treated with VEGF when compared to scrambled siRNA transfected
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was simlar (data not shown). EXAMPLE 4 VEGF | nduced
PECAM | Expression is Abrogated by D - PDWP and
weevmwreeesd7 by LacCer Pre-incubation of HUVECS wWetCH/US2005/029730
D- PDVP (10-30 mM), exerted a concentrati on-dependent
i nhibition of VEG-induced PECAM | expression (Figure
2B). Pre-incubation of HUVECs wwth D-PDMP (20 mV for
90 min followed by incubation with VEG- (25 ng/nl)
al s d
i R o R A s
5 LMrm@p@bl?Hqﬁéﬁﬂleyprp@m@rascb@gmmemﬁm y effect
of D-PDVP on PECAM | expression and angi ogenesi s Wen
HUVEBSAMRELE § ncubated with @ cCer, DGDG or C2ceranide
(2.5 nM each) for 4hrs, did not induce PECAM I
ex p PECAN irejujaddor WF/LW@ dndueed angiogengiint  of HUVECs
with D-PDWP followed by incubation with d cCer
or Cacer erinyestigate vagthenPEyAMskisaheolytplyiresuired {pr é@@é@accer
of  IhdalFan 1flog YRGS, Vwﬁg g%%&’ﬁ%@ds PEIRS AU mbdcRith Fantibody,

3B) "and an geneS| S f and Figure
3D) followed bynincubation mﬁc@,@F i [gocCdri I@é’iEQAM-ﬂ mA(Ewnekpantibody)

o BB R Py ST SRR SHATEREI B aeddifid ot
{Jﬁ. 2 :signié‘lcamt@ 15&1?2 amgl@)wmslT(lﬁggmre GBs panelitel ,dlasd gl bgdet, to
o o spiariend P e R PR i B S G A AT Bl

6 PBM?OﬂH&beﬂ)dr@GVE@RENC{MC’Bd:eHEMIphWy oaserabids

ta Rglteg%qlgeﬁgt I?rg’m ass edmll\%éﬁﬁ;pr(a%o%%he &Herqland 2.5

S peGbcbmplettitiuiiah PECAM-1 ¢DNROSH di@fedrin fdﬁnﬁﬂrﬁﬂh&%ﬁpressmn vector
resulted in mtigation_of VEGF i l_gfgduceol PECAM:

ex pPeRNAGH Iy e gdg MY ipLomaterfQr eonstputive eXpr’ésd‘éb‘?f PECAM

I eVvefa3 %qnéf&eedl i RIER Wayld efhihedER ?Mrmacm) as”lﬁlékﬁ@ﬁly
PECAM- | expressi on an enesi s (Fi

G cdewribebh 1n BUNASEA orHeV SR Bres led (e Biom - ipiuctures in
Wit Rpd ﬁ%@an%&ggﬁ%%shy 3;5%3@130@) PR RRPhREKARSI95 FBS treated

(Fi gure 4A, esser extent as conpared to
cells (Figure 8A) . On the other hand, in REN cells transfected with human PECAM 1

gene, VEGF/LacCer induced tube formation in the in vitro angiogenesis assays
(Figure 8 E,F) when compared with control (Figure 8D). Therefore, the results from
these experiments reveal that PECAM-1 expression is necessary for VEGF/LacCer
induced angiogenesis. In addition, it was observed that pre-treatment of HUVECs
with VEGF receptor (KDR/Flk-1) antagonist SU 1498 followed by incubation with
VEGF but not LacCer failed to induce tube formation /angiogenesis, suggesting the
requirement of KDR/F1k-1 for VEGF to elicit angiogenesis (Figure 7c,d and h). These
observations suggest that, LacCer is downstream of the KDR/FIk-1 in VEGF induced
signaling pathway leading to PECAM-1 expression and angiogenesis in HUVEC’s.

68



LacCer. Thus these findings suggest that VEGF
targeting of LacCer synthase is critical in PECAM I
wexmeaasi2on and angi ogenesi s in HUVECs. EXAMPLECT/US2005/029730

LacCer synthase (Gal T-V) gene ablation mtigates

PECAM | expression and angi ogenesi s To investigate

whet her LacCer is specifically required to nedi ate

VEGF i nduced PECAM | expression and angi ogenesi s we

Ssi | EWP lgT-V gene expression using si RNA dupl ex

di rec or human Gal T-V. Western i nmunobl ot assay

usi p te
pr epgﬁho%ﬁﬁ; %dg{%umtléaeﬁ/tgn%% cgl | I'ine

S\C/) Ie;/ . Ie)c() pfllgé %’é‘laﬂlql%i_t_o\g?(gérf t@/% ES/M e?b%@ﬂ; hated7h €50 rﬁm)ér&i PLA; nahlbltors

ecificall reacte
wi t BPBALOTHM) wid MAFR (a@paa)eabsomﬂé@‘?ﬁmaqﬁ:@r glﬁlicediPECAM 1
~55kDa eo r t
oS AL 1 RGO b0 BBl B T i

7 0 B Galifde dﬁ)qcmupp@mt)aw}mamipawd inthH@kYEtBat WéEe g@ﬁtei ‘8'@) yehicle

ctivi t
al 58 08%@?1‘4%@2 62955 gﬁ“ I 65} e ces cr ang n%%kﬁ%umng
t r e HKerhnd @lLlAs alﬁd:ﬂhgﬂd fage dof@n stream Bigﬂahngtehentaa fwﬂmﬂlﬂstc@ér can recruit
G&Eﬁ&\{@' enced HgVECs on .PECAM | expression
andtoa‘H 18] REFEIIAR P?ﬁ%elngﬂsl\lo change was
observed in PECAM | expression (Figure 6A) and bl unted
angi ogenesis (Figure 6 B -panel D and Figure 6C) in

Lac se (GITV) silenced cells treated with

VE Cﬁwﬂ@?@par ed to scranbl ed si RNA transfectedcells
(Fi B el hese re V|dence

{ na HGlsRCer 58 &’F?Aé‘ﬂ\?&ﬁsssr% b RERi vt

expr essi n an . H L .
PECAM | %PPP%WV ‘é@%“’%uceg&'ﬁ”& DH oxidase

ang mgﬁneemm) FNE-kB mtblga@@mmwcammwd VEGF/LacCer

absol ut e| f or. VEGF/ in .

o LN S i b2 i Bl A E Rl NF-+B

Mo N eghressh (SRIFRBSYA ohlk |d@M@ﬁbﬂBjndn0CDib&bSuﬂ@sdggéshthME@GF
or LacCer. | n PECAM I q%%qr clonal anti bo

ot R Ry SRRSO b Er ooy fipeesnely paded LacCor can
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EXAMPLE 11
L-PDMP stimulates PECAM-1 expression and angiogenesis

It was previously shown that L-PDMP is a potent activator of LacCer
synthase'™*°, Therefore, it was determined that there is an effect of L-PDMP on
PECAM-1 expression and angiogenesis. When cells were treated with increasing
concentrations of L-PDMP, it significantly induced PECAM-1 expression (See Figure
3A online data supplement) and angiogenesis (See Figure 3B online data supplement).
These observations show that PDMP stereoisomers are involved in the up and down

regulation of LacCer synthase, PECAM-1 expression and angiogenesis.
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synthase, can alter phenotypic changes such as cell proliferation in previous studies'™

22 and angiogenesis/tube formation.

To further determine that the target for VEGF action was LacCer synthase and not
GlcCer synthase we used PPMP, a specific inhibitor of GlcCer synthase. Again, PPMP
like, D-PDMP also mitigated VEGF induced PECAM-1 expression and angiogenesis and
this was by passed by LacCer. A more direct approach to ascertain the role of LacCer
synthase/LacCer in VEGF induced PECAM-1 expression and angiogenesis in our study
was to employ siRNA-mediated gene ablation. The LacCer synthase/GalT-V

expression was silenced in HUVEC and then compared its effect on VEGF induced
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may recruit various sphingolipids to meet the demands of organ repair, growthand

development. Our present study indicates that the use of antibodies against PECAM-1,
LacCer synthase inhibitors and /or GalT-V siRNA can mitigate VEGF induced
angiogenesis and well may serve as invaluable pharmacological reagents in anti-

angiogenic therapy.
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patients presenting with chest pain. Cardiology 1999 ;

9 1 : 50-55. 27. Zibara K, Chignier E, Covacho C

Poston R, Canard G MG egor J. Modul ati on of

expression of endothelial intercellular adhesion

nol ecul e, - I )rra . PEGAM | d .in rtic.

arch |esﬂ%ﬁéafﬁggﬁ%PﬁﬁE%}ﬁf@FﬁZéﬁ%ﬁgﬁﬁﬁgéﬁP“@&ﬁgé%kﬂyIL

Wi t NeWsdrle PP BrdilsékeMRAK RGO Thhatterihitionbf Waseatindbthelial

2000 ; 20 : 2288- 2296. 28. Indira Ghru??agav tul a,

Yas §roveh fasioss eTTeqngiin et vaBba et BB Cr UicspiomReBd

St exgdbuMiiat¥el etian. Aoy Roxpabek As.d0asebté.eri, Jr.

Engagenent of human PECAM | (CD 31) on, human . .

endot hel #hiChee$) Raikedl, Bumeanxith i & Requirgment of sphingopipn -

con ' di sty '

Q1 BrphaL et EoC! A SlRaRsaaLAGhLicl by M AR5 R

Nag dwskeder¢nce. S Glot yssst. 2804ni Ide 108%=H}8% hed

gl ycosphi ngol i pi d signaling domai n nmedi at es super oxi de
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59425954. 30. Chatterjee S, Ceveland T, Shi W,

I nokuchi J, Radin NS. Studies of the action of

ceram de-li ke substances (D- and L-PDWP) on

sphi ngol i pi dgl ycosyl t ransferases and purified

| act osyl ceram de synthase. dycoconj J. 1996 ; 13

481-486. 31. Dvorak HF, Nagy JF, Feng D, Brown LF

Dvorak AM Vascul ar perneability factor/VEG- and the

significance of mcrovascul ar hyperpermability in
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I nokuchi J, Radi nNS. Preparation of the active isoner

of | -phenyl -2- decanoyl am no- 3- nor phol i no-1I - propanol ,
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35. Pannu S, Wn JS, Khan M Singh AK, Singh |l . A
novel role of lactosylceramde in the regulation of
woipwmassesacchari de/interferon - g nmedi ated i NESI/US2005/029730

synt hase gene expression: inplications for
neuroi nfl ammat ory di seases. JNeurosci. 2004 ; 24 :
5942-5954. 36. Pannu R, Singh AK, Singh | . A novel
rol e of lactosylceranide in the regulation of TNF-O
medi ated proliferation of rat primary astrocytes.
| mpl VWéatis 8eeddy astrogliosis fol l owing neurotrauma. J
Bi ol Chem 20Q5methéBfor ireathg a%gﬂ]ect %foed\ﬁlgtﬂblﬁa dp sug—&bﬁlqg‘to a
A, I nokuchi J, Kuriyama M "d ucosyl ceram de sythase
i nhi $eassoricaritien WVelHaS FRgipgeRCHT comPNyEE gfBinisicringde te subject a
|n P, [

tﬁ-}erllg%lﬁ@eh#r%f Eﬂh\ﬁ rarlgﬁtogg‘t’ﬁ @kfg%cggtﬁ endoalgﬁal a&ﬁg %c'tﬁqgggﬁg)
M " Feathikenvishibdtorkat o Y, M zano A Lactosylceranlde is
essential for osteocl astogenesis nedi ated by
macr ophage- col ony-stinmul ati ng factor and receptor
activat or2.of fbehethod bhdkior 1 WBel’eingMWaée ﬁiwhdimemolving
2001 276 . .46031-46038.
& i AR P et ARt A BT R atory
|ndUGe&ﬂ$ﬁmhawnxmuma$e C (PKO) - dependent Akt / PKB
activation and phosphatidylinositol 3'kinase-nediates
PKC del ta phosphorylation: role of PKC in
angi ogenesi s. TﬁeiﬂethBﬂ of clhiat 1, wiefdh the ?@G@ﬁi&ﬂ:}ﬁ&% oéﬁhpn@@s the
P, Alellag LP, I H5 Ji ang ZY, Park]ﬁ obi ?LG%
Tak alaFerﬁ%“O’}\%tv}B nws offine St LI pectorylfigamide synt 252 (LacCler

Char gihese), ARGERRaglilay Seloteas] gecrwtﬁtﬁta;@drlr@ep@f OMEER), platelet
factor' % effect_on the activation of protein kinase C

i ts §rdpPeiaheell adhesinaslers i éli‘E%WDglﬁﬁmlferaaméﬁ {LgoCer), or
I nvestar 1996 ; 98:2018-2026. 41. Chae S, Pai ke JH,
Furneaux H, Ha T. Requirenent of sphingosine 1-
phosphate receptor - 1 in tunor angi ogenesis

denonstr at ed [ e

| nvest. E2;!100 %?L{f?ith%\lég%lgi% Vylte%%{ﬁél s cl pﬁ#ﬁ@qlﬂhslbmf e
A metompduidef Horraele ing a subj ect suffering from or
susceptible to a disease or condition involving

angi ogenesi s conpri si ng inistering to the subject a
t herapeuticalgy effectivel ampunt of a vascul ar

endot hel i al gro Nr(tac®BICH-REGF) pat hwayl i nhi bitor. 2.
The net hod ofR'¢Taim 1 %hereln t he di sease or condition
i nvol vi ng NH

O=C-R?

wherein R and R' are independently selected from the group consisting of
hydrogen and straight-chained or branched C;-Cg alkyl with or without a substituent,
and further wherein R and R' may be joined to form a 5, 6 or 7-membered ring;

R? is selected from the group consisting of branched or straight-chained Cg-
Csp alkyl with or without one to three double bonds; and

R’ is selected from the group consisting of straight-chained or branched Cg-
Cy alkyl with or without one to three double bonds and ary! or substituted aryl where

the substituent is halo, C{-C4 alkoxy, methylenedioxy, C;-C4 mercapto, amino or
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angi ogenesis i s cancer, coronary heart disease, tunor
netastasi s, inflammatory vascul ar di sease, or
wdizadsaner7 3. The nethod of claiml1, wherein tReTNEEHH5/029730
pat hway conprises the interaction or involvenent of
one or nore of |actosylceranm de synthase (LacCer
synt hase), VEGF5vascul ar endot helial growth factor
receptor (VEGFR), platelet endothelial cell adhesion
nol ecule 1 (PECAM I), | actosylceram de (LacCer), or
PL Azubsitutedgnipg rghicipthe amgrorsphstitigREmaY bF ¢ e Afisdror a
pat hyednab ARy REeptblaf @Epund of Formula | : wherein
R and Rl are independently selected fromthe group
consi sting of hydrogen and strai ght-chained or
branched sG - Cral K¥hod b dhifis Yhdriif Rtang 13 H&ﬁ&i‘n&d‘ﬁ%rm 5% or 7-
further wherein R and may be joined to forma 5, 6
or Tmemghebméd.- ring; R2 is selected fromthe group
consi sting of branched or straight-chained C- CO
al kyl with or without one to three double bonds; and
R3 i s selbect edhd mehod bizclgmdi, pherinsR sud Rigprojoined to form a

straij ght.:.chai ned..or .pbranched C - 0 alkyl with or

¢ PG R ASRRG REBHEE s e o S volihboty toe
substituted aryl where the substituent is halo, G-C4

al koxy, t hyl enedi o C-CA4 nerc anLno . ... .
orsubsti?Eted&Q%WW%mrﬁh&ﬂweh“@W@mgﬁgngg&%@F?¥Hgﬂ?mﬁﬁfneor
be GhorEéf alpkanlyl-2-decadoyiirainbmenoiphelalo- vpepappt abl e sal t
therZ&I. 5 . Th net?od og claim4 wherein R and Rl are

j oi Heeey-Fhpnflegaroylagipe-3-mo gragonantly. 6. The

met hoghe@{1-T-hekaicBnoyMAEREE Bifdriaid-1Rkopdnel; ) 0i ned to form

a pyrrolidino, norpholing, thignorpholino, piperidino

or azZRhepdrohaptsrrngyiagyno-7-pyraldinest HERPaBL ¢l ai m 1,
Whe1€inBrph8no vk B@hAyEmih OB EoR Yo dtReQAS -k, More of

| - phenyl - 2- decanoyl am”no- 3- nor phol i no- | - propanol ;

1- pﬁmwdlém&md%ﬁwlamm%hﬁmmﬁ-% -£1¢; § R BB hiphenyl-2-
1-p A0} THIPRNIPY b Wisd-
1 preoy Py 2EaAGK £ el B P b (PR RS Ryfrolidine
| - m2-fiexadecanoylamino-3-hydroxyoctadec-4,5-ene, chelerythrine chloride.

hol i no- 2- hexadecanoyl am no- 3- hydr oxyoct adec- 4, 5- ene;

| - pyrrolidino-2-hexadecanoyl am no- 3- hydr oxyoct adec-4, 5
-ene; (| R, 2R) The phibod/bf @aim 1, wherein the VEGF pathway inhibitor is one or

more of SU-1498, G66976, G66850, bromophenacyl bromide (BMB), methyl-
arachidonyl fluorophosphonate (MAF P), pyrrolidine carbodithioicacid, diphenylene
iodonium chloride and N-acetyl-L-cysteine; PECAM-1, PLA2, LacCer or LacCer
synthsae antibodies or fragments thereof; PECAM-1, PLA2, LacCer or LacCer
synthsae peptides; or PECAM-1, PLA2, LacCer or LacCer synthsae RNAI.

9. The method of claim 8, wherein the RNALI is one or more of 5°-CGG

AGU GAG UGG CUU AAC A dTdT-3’(sense) , 5,UGU UAA GCC ACU CAC UCC
G dTdT-3’(antisense) or fragments or variants thereof.
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decanoyl am no- 3- nor phol i no-1| - propanol (D-PDWP); or r
"5-(2R, 3R) -1 -pyrrolidino-

wa-2bmxaskecanoyl am no- 3- hydr oxyoct adec- 4, 5- ene, PCT/US2005/029730
chel erythrine chloride. 8. The nethod of claim1,
wherein the VEGF pathway i nhibitor is one or nore of
SU- 1498, 66976, G66850, bronophenacyl brom de (BWMVB),
nmet hyl ar achi donyl fluor ophosphonat e ( MAFP),

Ch1 or | de!Bna Rieaoah SIEsEs & Bt ek L BEAZ, ACer or

Lac EgsCalsyhiBaCahtivadpishpasicnt IhagVeEQULKIAMARRNSSVND
thereof; PECAM I, PLA2, LacCer or lLacCer synthsae

peplGeids V):dEMBdEknRL YBNINSTINGE(GRI-Yic Cer  synt hsae
RMWLE%ISTT@@SI@@PMKDNPTEWEWNSPECKMIFNBRLPS

one or nore of - -3

( e RTELGGEWIE) RBVEKEATLIRCPFRNRHEHE PP VLFRHLLP;
dTd h%rﬂﬂ%\&@gﬂﬁ %NETYﬁP ?&ﬂ?@%@h‘ﬁ%@éﬁ%@ PRWKVAVLIP;

t her eo wher ei n
PECEFRNRHERZD; PMMP&EQW:WMM SRPpoti(LGY)-x-C,

speci.fi QF o / Y, T- : .
RL YW@&IWGW&B% (ﬁm&ﬁ? (I(Lcﬂ), or fM&meﬁt@MMmaﬂtS
VL EMFeGISNDPAVFKDNPTEDVEYQCVADN ( PECAM 1) ; PERLP;

PTI KLGGHVKP; PRWKVAI LI P; PFRNRHEHLP; PVLFRHLLP;

PEGDTCKYKSI P; PENFTYSP; PYLP; PCPEKLP; PGGHWRP;
PRWKVAVLILP; F’IFR!\iRHEdrdL(Ff: clath B whitrefa; thdHEDA KK RBIAR, LacCer or

act LORCTEbE PR Ty fEmiom Aap R b L HEAT e T issVi®
;/ﬁgl(gﬁémcsAM F@M%?I&J&MHMQGTQGM@W)m 8, wher e: Se

o o DB AT PR EB TSR PR

I\/L ENST%EI%NDPAVFKDNPT\E/(‘IS\/‘@Eg)TP ADN Ig-IELCI;A\Il\)/PvlLFRH%IEII;LP

PTI REGEMKEY KSERARGNFITY SP; %ﬂ@@ B‘ém 'RWKVAVLIP

PE - X~
R AR P SR o

PEL Afherabchisidire Hii theotivg sic; ofitheenabme i Slapwphieonyarignts fhgreof.
active site of the enzyme, or fragments or variants
thereof. 12. The nmethod of claim 1, further conprising

i denti fyilag t fike methpdotclaim 1, firthepehnufrising edentifying thesubject as in

o G328 otqreaﬁ‘gerr]lg fotr Ia%réeésg 4P J: n'dﬂr%n miv?&eﬂlgﬁ)lggnesw

13.  The method of claim 12, wherein the identification compromises
diagnosis of cancer, coronary heart disease, tumor metastasis, inflammatory vascular

disease, ischemia-reperfusion injury, hypertension, or diabetes.

14.  The method of claim 1 wherein a VEGF pathway inhibitor is
administered to the subject orally, intramuscularly, intratumorally, stent, or

intraperitoneally.

15. The method of claim 1, wherein a therapeutically effective amount of a

VEGF inhibitor mitigates VEGF-induced in vitro angiogenesis/tube formation.
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13. The nmethod of claim 12, wherein the identification

conprom ses di agnosi s of cancer, coronary heart
wdizemagss27t unor netastasi s, inflammatory vasculbar/us2005/029730

di sease, ischem a-reperfusion injury, hypertension, or

di abetes. 14. The nethod of claim1 wherein a VEGF

pat hway i nhibitor is adm nistered to the subject

orally, intramuscularly, intratunorally, stent, or

intraperitoneally. 15. The nethod of claim1, wherein

a therapeutically effective anount of a VEGF inhibitor

m ti gat ege VEGHd IH&H&Pﬁf dgﬁm\’ﬂ WheeRNR VEER %ﬁ!h%/a% Hﬁmntor s one or

formati on. 16. The nmethod of claim 1, wherein

pat ey of eeied ion of cantpinndevithin apedicllidevieat ed on or

contained wthin a nedical device. 17. The nethod of

claim 16, wherein the nedical -device conprises a

bi odegr adabl eThs mpthb@/mﬁ;ﬂaim%. wiidrein thet thesticad flevideztiomptiFes a

wherein t device is a stent. 19. A nethod

forb&gF%?%§%$€gm§ &° therapeutlc capacity of a VEGF

pat hway inhibitor to reduce angi ogenesis in a subject,

conprising: perform vasi ve sur rocedure

on the s ﬂlgj ec-ﬁ,;e Etﬁ%’cﬁﬁgfs‘i? lﬁ ager?}ﬁgf’ ‘B%il?f\?&?/ R P B R or

to the subject; and exaninlng the subject for vesse

gr owt h. The nethod. of cl.ai wherein.t

i nvasi ve%gur gﬁ&’%ﬁth%' E%‘ff?’ém?gst@ﬁ%}leﬁﬁ%‘fucrcé‘mp?a YEGF pathway

The inEbiR e @ﬁu&'a@ Bﬁén%ms whequBjedt, Edigprisity ect s a

ani mal nodel e nmethod of claim?21, wherein the
ani mal nﬁﬂ@@m¥%g%9¥ﬁﬂﬁWFS%@Wé@?%*?mﬁfgﬂ“ﬂmhﬁ?%od f or

det er m ni,fdinkdd@ink AV ERREHHThWayCRRBR LY t}efsuﬁeé(Eé;ﬁ pat hway
inhibitor to reduce aﬁg ogenesi s in a subject,
O

conpri si AgpmigEedermibiesidopyessel geditent | evel s of

angi ogenesis in a subject; admnistering a
therapeutical |y effective amount of a VEG- pat hway

i nhi bi t 020t o Themsthd etdaimalfdwhereiarthd invastyesurgical procedure is a

post t level of angiogenesis in the subject.
n?ﬁ&%%ﬁl %d of claim 23, wherein a decrease in the

anglogene5|s

21.  The method of claim 19, wherein the subject is a animal model.

22. The method of claim 21, wherein the animal model is a tumor

xenograft.

23. A method for determining the therapeutic capacity of a VEGF pathway
inhibitor to reduce angiogenesis in a subject, comprising:

determining pre-treatment levels of angiogenesis in a subject;

administering a therapeutically effective amount of a VEGF pathway inhibitor
to the subject; and

determining a post-treatment level of angiogenesis in the subject.

24.  The method of claim 23, wherein a decrease in the angiogenesis

indicated that the VEGF pathway inhibitor is efficacious.
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i ndicated that the VEGF pathway inhibitor is
efficacious.25. The nmethod of claim23, wherein the
wonessiegat ment and post-treatnment |evels of PCT/US2005/029730
angi ogenesis are determined in a diseased tissue. 26.
The method of claim 23, wherein the diseased tissue is
one or nore of lung, heart, liver, tunor, or
vascul ature. 27. The nethod of claim 23, wherein the
| evel of angiogenesis is determ ned by PECAM I
expression, GatT-V expression, tube formation, or
LacCer | eyel . Th8mefolBE it fﬁ%h&%{nQBﬁ)El@ltféghﬁeﬂﬁand post-treatment
therapeutic capacity of a candidate G- pat hway
i nhileyelsoef angiogenesia ete dgtermigebigartbssased tlé@ﬁprl si ng:
provi ding a popul ation of cells; contacting the cells
W th a candi date conposition, and determ ni ng effect
of t he ca6di ddbemethopobélainnl3, vhewinghodiseasedtissie iPBE AdInhore of
express tI1-V e tube formation, or
cd‘e1 Ilhga\'/rtéIh%}ZEJlmmi’h)lgE}‘rlscfs{%{u9 ‘of claim 28, further
conpr|5|ng contacting the cells with VEGF prior to

contacti the, cel ] s th t andi ound. . 30.
The. et had of ToF Selipa bt ot PhaReRin i et o) Hnes R,

t he dudrininedby PEVRGE 1 akpredsidnh@atTontagtdsiog, fubefoehtiod, or LacCer
'tn%tge candi date conpound. 31. A nethod for treating
J€ct suffering fromor susceptible to tissue
degeneration conprising admnistering to the subject a

therapeutically effective anpu of a vascul ar

endot hel i%8t growethod éeé%ﬂ%mpva@aae tbea%wmcaga‘ilw\%aﬁndldaw
32. Vher fbitel Rk Fradthg akbiBERbds, th@phidiss ue
degenera?ahﬁefg rélated toglﬁgf%uterlnepgr%%xh of a
fetus, sysvddingapenidqtionioscelifound heal i ng, ischenia,

r epe{o&&%ﬁ% thb Bélié%‘iﬁ addaﬂ&l%tgéomﬁd%ftfaﬁainn artery disease,

tunor gro claim 31, wherein the
VEGF pat mmtzmmffesteﬁ ﬂtercendlmte eepapdsiiion on opgighere AERECAM-1

S y nt cﬁ(gre(s’%lo g‘:@fexgl%gstl ¥lG 88 qhgrf M?E% i LacCer

scul ar en gromﬁ factor
receptor (VEGFR), platelet endothellal ceII adhesi on

1912501 2 PSR o AR NSRS ot vt
pat VIBGF bt teabniacting thm:el.ls wstb ﬂnrcaﬂdldmmnnmﬂnmf For mul a
([

30.  The method of claim 28, further comprising contacting the cells with
VEGEF after the contacting the cells with the candidate compound.

31. A method for treating a subject suffering from or susceptible to tissue
degeneration comprising administering to the subject a therapeutically effective

amount of a vascular endothelial growth factor (VEGF) pathway activator.
32.  The method of claim 31, wherein the tissue degeneration is related to

intrauterine growth of a fetus, systemic sclerosis, wound healing, ischemia,

reperfusion injury, diabetes, coronary artery disease, tumor growth.
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wherein R and Rl are independently selected fromthe

group consisting of hydrogen and straight-chai ned or
woOneassohest7C - C6 al kyl with or without a substi POBMIS2005/029730

and further wherein R and Rlmay be joined to forma 5,

6 or 7-nmenbered ring; R2 is selected fromthe group

consi sting of branched or straight-chai ned C6-

C3oal kyl with or without one to three doubl e bonds;

and R3 is_selected fromthe 9roup,consistin of .

strai ght -thai ndg msthod b laime 3L, efereithig MEHE RatipyRyspmprises the

Wt hikdra B0 of RvéIRERS BP4HR| 2 nRPNEIa ARG 1R FaMideynthase (LacCer
substituted aryl where the substituent is halo, Cl1-C4

al ko¥thaped WEEEnesune yndotheliaherpwthdagiergeceptar AYEGFR), platelet
cubst . . . ¢ . .

Do el B maL D | PECANL PSR B L AR, or

t herBbA2. 35. The nethod of claim 34, wherein R and R1

are joined to forma 5, 6 or 7-nenbered ring. 36. The

nmet hod of claim 35, wherein Rand RL are joined to

form a py¥4 ol iThemethodwf plhimh B hovhetdn thedBHsHOpathvey activator is an L
pi peridino or azacycl gheptyl ring.37. The nethod of

cl ai m’ T&i%ﬁng?ﬁotﬁgm@EEF pat hway i nhibitor is one or
nore of the L isomer of H
I-phenyl-2-de%gg?ylanino-%-nnrpholino-I-propanoI;

| - phenyl - 2- he 13Q;33-mo f hol i po-1-propanol ;
| - phenyl - 2- he g92§§§%%ﬁ§%$ﬁ%gs-piperidin -| - propanol ;

| - phenyl - 2- heXadecanoy i no- 3-pyrrolidino-I|-propanol;
I-nnrpholinoA-hexadecasgg}anino-S—hydroxyoctadeCA

S- ene; ~C.R2
I-pyrrolidino-2-hexa8€canoylanino-3-hydroxyoctadec-4,5
-ene. 38. The nmethod of claim 31, further conprising

identi fyiwBerdinR SUW' @felin@perdeniie@ectid fonehb %ﬁﬁg chfisting of
ti ssue degeneration, 39. The method of claim 38,

wher BYdogenpéstraight-xigigeds brapghediCir s g ithor withepta gubstituent,
the sAPAELr vHertid X and R ﬁl@f‘yésﬁiﬁe@ kd Yormla & dF T HERIbRICH Ying;
stent, or_jntraperitoneally.” 40. A nmethod for

det er i ni Rigis selectedfeona e grup cengigtinieiof banched yEgRightehaired Co
act | yat é&ﬂﬁ%?%ﬁ&rbhéé%&@&&ﬁﬁb%%&;%ﬁd' n a subject,

conpri'sing; ~determning pre-treatmnment evel s of tissue
degener at Ros s¢lerted foanb fhe @roupadniistingto€ straight-ghained or branched Cs-

th er égqt%g{))l %L loywﬁfugu? Sﬁé %th%m&mle l?c;nd?an\é%g':l of gﬁb@%%’ed aryl where

activ
the substituent is halo, C;-C, alkoxy, methylenedioxy, C;-C4 mercapto, amino or

substituted amino in which the amino substituent may be C;-C, alkyl, or a

pharmaceutically acceptable salt thereof.

35.  The method of claim 34, wherein R and R! are joined to form a 5, 6 or

7-membered ring.

36.  The method of claim 35, wherein R and R! are joined to form a

pyrrolidino, morpholino, thiomorpholino, piperidino or azacycloheptyl ring.
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to the subject; and determ ning a post-treatnent |evel

of tissue degeneration in the subject. 41. The nethod
wohomlassr 40, wherein a decrease in the tissuePCT/US2005/029730

degeneration indicates that the VEGF pat hway activator

is efficacious. 42. The nmethod of claim40, wherein

the pre-treatnent and post-treatnent |evels of tissue

degeneration are determned in a diseased tissue. 43.

one or it ofiurBRd et hukind Y EGEpEfindy Rhibot S one
Vv as Gt hdreisthoL. isosiey oflispliengs2idechfoyldhino3ahdrphblmb- Icprapaniol;
43, ereli Lya cul at ur.e if3s one or nore of cardiac

entIr PN A HotP eGP SPRRALGR TSORHIEE eace

col | asiRhal2-hxaastaldybimihe-3 iR iiaripepanel; her tissue.

45, e net hod_of claim 40, wherein the |evel of

ti sshhegeysherdacrmylaningdmaraiidiaer PyonpreiaM |

eX pressipBblinc Rhda¥ecardlagiab -8 thydiot psetdRE-ABLdneN,  Or
LacCer l'evel. 46. A nethod for determ ning the

t herlappatplidinoahpxadecgnoglamana: Ihpdranyastadenzt 5§88 hway
activator for treating tissue degeneration,

conpri sing: providi n(ti:] a popul ation of cells;

cont acti #§- t h&hempthed off aldimz3 1¢ Bmdiexkenwrisiogpisaiifyingilie subject as
det L D f angi,date conposition on one
or ﬁ%%ﬂoﬁ%%%&ﬁﬁ%ﬂg%%%gﬁon, lnGal T-V expression, tube
formation, or LacCer |evel, wherein an increase in one

or nore P I [ T- r | O e
formati o%,g' o% E%?‘i(&re@% @REYP%{H&%(?%?&@%%’ ac'ﬁVat'éPfQ

c andidaatistered nypthe kitbjestiomiy, ifteanafséuladc imasumdrilly, Atergbhod

for .treat.] ngana subj ect suffering fromor susceptible

to dVHPSERSE: condition invol ving angi ogenesi s
conprising admnistering to the subject a

therapeutically effective anmoupt of a vascular

endot hel i*3 gf*dmt{ﬁ"dré‘é@%‘?“%ﬂ?’é@%f theRAnsURe capanly Bf & JEGE Rthway
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determining a post-treatment level of tissue degeneration in the subject.

41.  The method of claim 40, wherein a decrease in the tissue degeneration

indicates that the VEGF pathway activator is efficacious.

42.  The method of claim 40, wherein the pre-treatment and post-treatment

levels of tissue degeneration are determined in a diseased tissue.

43.  The method of claim 40, wherein the diseased tissue is one or more of

a fetus, lung, heart, liver, vasculature or nervous tissue.
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50. The nethod of claim47, wherein the inhibitor and
activator are coated on nano-particles.
WO 2006/023827 PCT/US2005/029730

44,  The method of claim 43, wherein vasculature is one or more of cardiac
ventricular microvessel formation to increase collateral blood flow to the heart or

other tissue.

45.  The method of claim 40, wherein the level of tissue degeneration is
determined by PECAM-1 expression, GalT-V expression, tube formation, or LacCer

level.

46. A method for determining the therapeutic capacity of a candidate
VEGF pathway activator for treating tissue degeneration, comprising:

providing a population of cells;

contacting the cells with a candidate composition, and

determining effect of the candidate composition on one or more of PECAM-1
expression, GalT-V expression, tube formation, or LacCer level, wherein an increase
in one or more of PECAM-1 expression, GalT-V expression, tube formation, or

LacCer level indicates that the candidate composition may be efficacious.

47. A method for treating a subject suffering from or susceptible to a
disease or condition involving angiogenesis comprising administering to the subject a
therapeutically effective amount of a vascular endothelial growth factor (VEGF)
pathway inhibitor and a VEGF pathway activator.

48.  The method of claim 47, wherein the inhibitor mitigates angiogenesis

in certain tissues and the activator promotes growth in others.

49,  The method of claim 47, wherein the inhibitor and activator are coated

on or are within a biodegradable biopolymer.

50.  The method of claim 47, wherein the inhibitor and activator are coated

on nano-particles.
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