WO 2006/023827 PCT/US2005/029730 METHODS FOR TREATMENT
OF ANGIOGENESIS CROSS REFERENCE TO RELATED
APPLICATIONS This application claims priority to US Provisional
WANKeAEMINo 60/603,016, filed August 20, 2004, and entitked/ tsbetisads 3o
for Treating Angiogenesis Modified by Vascular Endothelial Growth
Factor and Lactosylceramide,” which is hereby incorporated by reference
in its entirety. BACKGROUND Angiogenesis, the sprouting of blood
capillaries from existing ones is required during embryonic development
and wound healing. Angiogenesis involves a series of steps, wherein
endothelial cells degrade their basement membrane locally. Next, the

endothelial cells migrate into the connective tissue stroma, proliferate and
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angiogenesis and is of considerable interest, as it is known to augment

coll I j j %lﬂ—ﬂ E‘RSH atients with limb and
myoaéi;r%llsa% %%%%%ﬁ%@%v% % uceg r?eo-vascularization
has been dettFaRkretPTiatrs RIiRsHis14S Srapisipnadtnmbisaling NAGHoRTN16,
metagtaskgng Althooghmestitdadirshoserio tuartlOR ke ka0 MEEEE by
in angjogenesis, .little is kn in regard to the mechanisms underlying
o cHSERGa e CaDRR S G LS TNAE 4RSS
glycaRgsmmEbRI S TeBekiEol s iEBtosylceramide is a member of the
neutral glycosphingohpid family and plays a pivotal role by virtue of

serv ETﬁErsor for the biosynthesis of gangliosides such as
monkggggcg%gg I0side GM3, disialoganglioside GD3 as well as

globotriosylawiagrngeisaihs seeutes oiliacd covhlivich Eomgijistrpriayislipitded
haveibggre 5 m%b m&q&mj_ %g@ﬁawdi@miml_' bfuﬂﬁﬁi@ﬁ&géﬁlﬁqw@yﬁ&ﬁfs of
ownr t, nas been | icat nc roliferation, ce esion. a ce
S e S ST RS TR FPoc e B Toat rs te
impordeitiglial selbanigrats fotariictooimdoiec REC e hgeprolgeotsiand finally

expregaiRndds i SxpaRiSte Lo MHReANAIRGRRSTSL WA and is of
2006/02382 PCT/USZOQ5/§ﬁ2§730 The sprouting ?f new capijllaries from

pre-ESXHITT BloBIFTak S8 1S EAMGIED M ARG B EPHRECERFEPSAdIATO M Grporimenta!
endothielidd vdis putist wite liegisndreyptredetypicceve fitdrindhisatt (VaiEr
disegrfRediResdiRbensinihietial ol facirt (MEGE Bas hecrlmplicated

retinopathy and tumor metastasis.>>

Although most studies have focused on the role of VEGF in angiogenesis,
little is known in regard to the mechanisms underlying this critical phenotypic change.
In particular, the role of neutral giycosphingolipids 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
TacCer sulfate. While these giycosphingolipids have been shown to impatrt 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-requisiie to initiate angiogenesis. %!



in the process of vasculogenesis and angiogenesis.2 Aberrant expression
of VEGF has been reported in several vascular pathologies such as
inflammation, complications of diabetes mellitus, cardiovascular diseases
Wanaemga2imetastasis? VEGF binds to its receptors KDR/FERAVUEI005/¢29730
mediate its effect on angiogenesis in physiological conditions and in
human atherosclerosis. 4-6 Platelet endothelial cell adhesion molecule
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the in vitro angiogenesis assays.

Lactosylceramide (LacCer) is a member of the glycosphingolipid (GSL)
family. LacCer is ubiquitously present in mammalian tissues and plays a pivotal role
as a precursor for the synthesis of complex GSLs. Y Moreover, LacCer has been
implicated in critical phenotypic changes such as proliferation and adhesion in
mammalian cells.”>%! Recently, in 2 pro-monocytic cell line (U-937), we have shown that
LacCer stimulates the transcriptional expression and protein expression of PECAM-1 by
recruiting PKC czand € and PLA2.% Increased level of LacCer has been reported in
plasma of patients with familial hypercholesterolemia ** 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



vasculogenesis and also angiogenesis, and since LacCer can up-regulate
PECAM-1 expression in U937 cells, we rationalized that LacCer may well
play a second messenger role in VEGF induced PECAM-1 expression
and angiogenesis inhuman endothelial cells. In this applicatoin we
disclose that LacCer is critical to mediate VEGF induced PECAM-1
expression and angiogenesis inH VECs. Consequently, there is a need in
the art to find diagnostic methods, treatments and method of screening
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of pre-treatment levels of angiogenesis in.said subject and before

determinatinrof ppsteireRivetievels of angiogenesis in said subject. 3 In
yet another aspect, there is provided an in vitro method for determining
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In another aspect, there 1s provided the use of a VEGF pathway inhibitor in
the manufacture of 2 medicament for determining the therapeutic capacity of a VEGF
pathway inhibitor to reduce angiogenesis in a subject, wherein said medicament is to
be administered to a subject on which an invasive surgical procedure has been
performed and wherein after said administration, said subject is to be examined for
vessel growth.

In yet another aspect, there is provided the use of a therapeutically effective
amount of a VEGF pathway inhibitor in the manufacture of a medicament for
determining the therapeutic capacity of a VEGF pathway inhibitor to reduce
angiogenesis in a subject, wherein said medicament is to be administered to said
subject after determination of pre-treatment levels of angiogenesis in said subject and

before determination of post-treatment levels of angiogenesis in said subject.



or more of PECAM-1 expression, GatT-V expression, tube formation, or
LacCer level. In yet another aspect, there is provided they use of a
therapeutically effective amount of a vascular endothelial growth factor
(VEGF) pathway activator in the manufacture of a medicament for
treating a subject suffering from or susceptible to tissue degeneration. In
yet another aspect, there is provided the use of a therapeutically effective
amount of a VEGF pathway activator in the manufacture of a medicament
for determining the therapeutic capacity of a VEGF pathway activator to
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lactosylceramide, T resent invention also relates to methods, for
the&gféeﬂﬁ&m capacity of a candzdate 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.

In yet another aspect, there is provided the use of a therapeutically effective
amount of a vascular endothelial growth factor (VEGF) pathway inhibitor and a
VEGF pathway activator in the manufacture of a medicament for treating a subject

suffering from or susceptible to a disease or condition involving angiogenesis.
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and analyzing compounds with therapeutic capacity to treat such
conditions. Also disclosed are methods for treatment of proliferative
disorders involving angiogenesis and related to angiogenesis, e.g. cancer,
coronary heart disease, tumor metastasis, inflammatory vascular disease,
inflammation, ischemia-reperrasion injury, hypertension or diabetes.
Disclosed is also a 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.
Disclosed are methods for treating a subject suffering from or susceptible
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of a VEGF pathway inhibitor or activator (e.g., modulator) to reduce
‘angiogenesis in a subject are providing and comprise performing an
invasive surgical procedure on the subject; administering a VEGF
pathway inhibitor to the subject; and examining the subject for vessel
growth. In one embodiment, an animal model such as tumor xenograft is
used to determine the therapeutic capacity of VEGF pathway inhibitors or
activators. Also disclosed is a method for determining the therapeutic
capacity of a candidate VEGF pathway inhibitor for treating diseases or
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administered via stent or catheter.

Also disclosed are methods for determining the therapeutic capacify
ofa VEGF pathway inhibitor or activator (e. g., modulator) to reduce angiogenesis i &
subject are providing and comprise performing an invasive surgical procedure on the
subject; administering a VEGF pathway inhibitor to the subject; and examining the
subject for vessel growth.

In one embodiment, an animal model such as tumor xenograft is used to
determine the therapeutic capacity of VEGF pathway inhibitors or activators.

Also disclosed is 2 method for determining the ’éherapcutic 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, GaiT-V expression, tube

formation (e.g., in vitro angiogenesis assay), or LacCer level.



In another related embodiment, the diseased tissue is one or more of a
fetus, lung, heart, liver, vasculature (for example, cardiac ventricular
microvessel formation to increase collateral blood flow to the heart or
other tissue)or nervous tissue. In one embodiment, the level of tissue
degeneration is determined by PECAM-1 expression, GaiT-V expression,
tube formation, or LacCer level. Also disclosed are methods for
determining the therapeutic capacity of a candidate VEGF pathway
activator for treating tissue degeneration, comprising providing a
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In another related embodiment, the diseased tissue is one or more of a fetus,
Tung, heart, Iiver, vasculature (for example, cardiac ventricular microvessel formation
to increase collateral blood flow to the heart or other ﬁssde)or nervous tissue.
In one embodiment, the level of tissue degeneration is determined by
PBCAM-1 expression, GalT-V expression, tube formation, or LacCer level.
Also disclosed are methods for determining the therapeutic
capacity of a candidaie VEGF pathway activator for freating tissue degeneration,
comprising providing a population of cells; contacting the cells with a candidate
composition, and dstermining 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.



a standard in vitro VEGF pathway assay as defined below, more
preferably an IC50 of about 100 pM or less, still more preferably an IC50
of about 1-10 pM or less in a standard in vitro VEGF pathway assay as
defined below. Such compounds that can inhibit GalT-V activity are
generally referred to herein as "VEGF pathway inhibitors” or other similar
term. Compounds suitable for use in the treatment methods for inhibition
of angiogenesis include those of the following Formula I: OH. R j
N-CH2-CH-CH-R3 | NH O=-R2 6 WO 2006/023827 PCT/U82005/029730
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inhibits angiogenesis by at least about 15% or 25% in a standard ir vitro cell
proliferation assay. Examples of such an assay are described below. It is generally
preferred that the administered compound exhibits an ICs; of at least about 500 UM in
e standard in vitro VEGF pathway assay as defined below, more preferably an ICsq of
about 100 uM or less, still more preferably an ICs, of about 1-10 uM orlessin a
standard in vitro VEGF pathway assay as defined below. Such compounds that can
inhibit GalT-V activity are generally referred to herein as “VEGF pathway inhibitors”
or other similar term. ‘

Compounds suitable for use in the treatment methods for inhibition

of angiogenesis include those of the following Formula I:
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I-pyrrolidino-2-hexadecanoylamino-3-hydroxyoctadec-4,5-ene;
(IR,2R)-1-phenyl-2- decanoylamino-3-morpholino-I-propanol (D-PDMP); or
trans-(2R,3R)-1-pyrrolidino-

wyheoadeganoylamino-3-hydroxyoctadec-4,5-ene, chelerythgpbgehleyidesso
Especially preferred inhibitor compounds for use in the methods of the

invention are (1R,2R)-I-phenyl-2-decanoylamino-3-morpholino-I-propanol
(D- PDMP),
trans-(2R,3R)-I-pyrrolidinlo-2-hexadecanoylamino-3-hydroxyoctadg—:-c_-4,5-
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following AL (765 SBRIUB SRR T SIS a8 "Bt Cor
N-CH2:GHyDHIRS ikibhOuGIR freetviordils Ponis aRParhet RBstitrded efid echere
as degethndaheyenRNSIEHIRDIS, WekfRat W AINBINIOL G5 AGHYALS:

compounds can be readily identified by simple testing, e.g. by in vitro
testirt SPFEAATRLE FHARSE BB STHTHELHGE 86 W darislaor the
abilitpecurdthiticil i etivatetih est B@Eqiathway activity, e.g. inhibit or
activate at igaghone RAIAWRYMBTRRERS ACHHIYAY Reas! 4076 MAt8ered

than a control, The invention further relates_to methods of detecting and

analyZy REHFRG RS HRRTshibIEE Ra st ARE G EEPTR AR St Sarmbfiine,
theraphéuticrgapacityiperidisaboazpresiedtiybridpove-described conditions.
PrefegeaAaineiion ANt anaie &ﬂ%ﬂ@%ﬁﬁ%@ﬁ%%&&%ﬁ%ﬂﬁ?@%&a YR

assays to determine the therapeutic capacity of agents to modulate
VEG BLYERIRE G &7 RIS 95 Aerb A Frecrreryietyon aehoineckaramclo
the presentinventdecinvoiemoriemirpholiaciepopasiciated with

VEGEglaled RalDaysy RUSH 2SR R AR U6 BGnor;
1-phenyl-2-hexadecanoylamino-3-pyrrolidino-1-propanol;
l—morpholino-iz-haxadecanoyiamino—3-hydroxyoctadec~4,5~ene;
I-pyrrolidino-2-hexadecanoylamino-3-hydroxyoctadec-4,5-ene; (1R, 2R)-1-phenyl-2-
decanoylamino-3-morpholino-1-propanol (D-PDMP); or trans-(2R,3R)-1-pyrrolidino-
2-hexadecanoylamino-3-hydroxyoctadec-4,5-ene, chelerythrinbe chloride.

Especially preferred inhibitor compounds for use in the methods of the
invention are (1R,2R)-1-phenyl-2-decanoylamino-3-morpholino-1-propanot (D-
PDMP), trans~(ZR,3R)~1-pyrrolidino-2-hexadecanoylamino-3-hydroxyoctadec-4,5-
ene, chelerythrinbe chloride, G86976, G&6850, bromophenacyl bromide (BMB),
methyl-arachidonyl fluorophosphonaie (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 molecuies.

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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following steps 1) through 4): 1) culturing a population of
VEGF-responsive cells with VEGF; 2) adding a known or candidate VEGF
pathway inhibitor to the cells; 3) measuring activity of a specified cell

wooleeuisinthe VEGF-related step; and 4) determining the gffegis@bdfigrorse
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 hereinto a
"standard in vitro VEGF path assay" or other similar phrase refers to
the above protocol of steps 1v)\§#rough 4) when the specified cell molecule

measured in sﬁépﬁhg@ﬁviii E@F pathway. As gescribed in more detall
S2005

8 WO 2006/023827 PCTIUS2605/029730 below, other in vitro assays of
the invention measure ad nal specified cell molecules in the
VEGF-related steps or patfiways. The in vitro assays of the present

invention can be condudéted-kith nearly any population of cells responsive
to LacCer ity B RarmoRSueh dedttedrmtitsseribedrebayabstantially

purified fragjige afithge aate panitablkarter J88RRRSMERalathal T Maily

be employed in the assay include, e.g., cells associated with vascular
intiméd,eﬁg)éﬁg%ﬂi}l S Eafid Wim%ﬁ&?ﬁ?&%f%ﬁa%}ﬁgﬁf§| AR sEtRound
musalbatizd $) asonedl ds dertdititnionohibitellscBush ths VEMEqabesy activity,
Preferiedil 8t GRIaales R hcelnanfactians: Q&M? ﬁﬁgij?a&%m)é"ﬁ%e

a

The in vitro detection assays of the invention can be adapted in
accolHE R intended use. For example, as noted above, it has been
found that YEG#venianifestsolkinges ietedod] denararcidioidinng

exprezipn. NS ahtheal AGKRRFeGH BiiSWIASARAARI RO RISAGy o

above can be modified at step 3) to include measuring cell proliferation or

adheSi3hIPrELHb 18 idesrihed sPpéitonsnBrederersidrirarianding ambetsof
the \iEBfodpatiivaytiothibitaroarihie: oplb hunstian dftbenkrownhenpandicaiety

VECE gaay. Aot fesierlindli 2ssfys can be employed as a sole

active agent or in combination with other agents including other VEGF
pathway infifREFe i Herdeksonrifsanistdingds s emicntis vaaten drgive
perfosneed Math @eps associated with VEGF-related pathways. Such assays include the

following steps 1) through 4):

i) culturing a population of VEGFE-~responsive cells with VEGF,

2) adding a known or candidate VEGF pathway inhibitor to the cells;

3) measuring activity of a specified cell molecule in the VEGF-related
step; and

4) detenﬁining 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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suitable control assay usually comprising the same test conditions as in
the steps above, but without adding the VEGF pathway inhibitor to the
medium. In such cases, a candidate VEGF pathway inhibitor can be

widentfieas exhibiting desired activity by exhibiting at leastyaboub0s/029730
percent greater activity relative to the control; more preferably at least
about 20% greater activity relative to the control assay; and still more
preferably at least about 30%, 40%, 50%, 60%, 70, 80%, 100%, 150% or
200% 1greater activity relative to the cantrol. An activator will have similar

activit§ oW URTVANGR 4 RRFht BRI FreRitTe S4itonAl teepkitetisd
VEG sespiensivie: cEllOFhidhedettpmaydievage dlle ¢, viransassay ihé tiesent

in|\5/e Qﬂg&%@gﬁgg Qgﬁh,?&é{g@mﬁ Qb4 Wl}%ﬁlﬁaﬂgﬁq{}t@iﬂ responsive 1o LacCer

VEGF-responsive cell can be contacted by LacCer and then a desired

cell nisiéme o iR clsveiraly pdissiel st Protait heruriBed Gagion of the

previgsly. iSuiasiasteEasspdiunalicslohtioeane untphiyed ¢ome adaethclnde,
most cases, the cell i emed re ns'\égdg1 2r jf th .
emplg' ad Shows At gsgvgfg aﬁgﬁg%}g}g&%’rﬁfer&%ﬁ%i%s 5%?1??%%%%?3

prefeainbelideans: sssth mpsge sale st Melbre FHHO DUDBROEIS 37h as
PCT/1d52005/0297%30d prelarabinial deastahokt Fa%oas 0 SEFOR Rway.
the aCti.V ity eelaryx\zlz%t%gteggglgrgslg o t;'] %ergr?‘!e%(llel Sh %”agént%%onq adordance
determined by the a%says prowcfggi%ereln. The assays can be Gsed to
identiKjtlyREEsd 8iso TSy ermasddnaa npideose.delias beers Surad, thee g
gtrJ]ItU_ﬁﬁﬁhﬁe_M@g@ﬁ%&ﬁ%&@aﬂwﬂ%ﬂ@%ﬁ@wﬁM@ﬁgmwﬁms"
e Inpvention roviges In vivo assays to rmine t er utic
bt R L C R Y kIR el
functioessuiing ediiauolife @ pr adgevion iproirerstithtkaiidrehelioh anddo
o . o e oot
monitore n suita ma e pre-existng In tne test.animal, or
tho o8 SRR THo B DRSS ST A 1 Gorars. b 5 P LSRR A e
such asivgioplistyc@dtichiisotivik efiat ezamtb nduitiglythes Saddnisiivese
methaasinglud e &gedVasahiarinalinRrsliie ation Ad-90hesionasy eluas

vessel remodeling. The in vivo assays of the present i@/ention,c n be
‘modiﬁ%‘aaﬂ%eé‘??ﬁﬁiﬁé%f‘%’gyscg? e PSR ATIE PR AR (e steps
embadirme s wittoet prdsenthnVERTOrtitivey wdskitdrsulifecteditomahatysiscises,

assayed, g e/ i4p WA%&?WJ{ om Hhesaniaa Y exhibiting desired activity
by exhibiting at least about 10 percent greater activity relative to the conirol; more
preferably at least about 20% greater activity relative to the control assay; and still
more preferably at least about 30%, 40%, 50%, 60%, 70, 80%, 100%, 150% or 200%
greater activity relative to the control. An activator will have similar activity on
activation.

The 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 exampie,
a potentially VEGF-responsive cell can be contacted by LacCer and then a desired
cell molecule or function in 2 VEGF-related protein as discussed previously is
measured as a funciion 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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assayed in vivo if desired. In other embodiments, the VEGF pathway
inhibitor is administered to the animal either as a sole active agent or in
combination with other active compounds (e.g., probucol), including other

wéBmGpatayay inhibitors to be tested. In most embodimentsepgtiviys@ho73e
the VEGF pathway inhibitor in a given in vivo assay is compared to a

suitable control (e.g., a sham-operated animal) in which the assay is
conducted the same as the test assay but without administering the VEGF
pathway inhibitor to the test subject. A variety of test subjects can be

emplBipErabbatticathrBpwn apineal 08t crhaneedb Hresagsiviydielitiva fioy gontrol) of
rodenrts angdhe M%mmgas&ﬁ@@dﬁb@@a&q]%@@w &%iéﬂﬁﬁ.i'TMﬁE@says
or in vivQ) can.be. con in a wide variety of VEGE-responsive cells, .
M SN e N N N N
inhibivisthy evibdSesipdnbe edthirypmetadietdrelbitudgsaherderctions in
VEGF-relategs patbwiay aish Br dBei PIaRent A3 S8 YR utAhBagIdeaakvity

in several cell, tissue and organ settings. Significantly, use of multiple |
ere BIPAL B0 PTG RceRMMET TGP R AT, IR U gy
with argingtd WEGISPatiawall mblifiteticamd atinddhendgtoetivitymih

sensitity:0bH pIRalgMaT SRy M2 ORI Qe 3R6red cell function suitably
PCT/US2005/029730 , Such broad spectrum testing provides additional

advaMEGREPFIIE RS R RHsIe i rs eS8y JUBF o8 RRdtiafceth o-e- by an
efficiémtigipestogivehpultipleranaly sesyzitdestyy el &ncigpetficiemcy: amchbly
Y rOb%QgQQécﬁfni %EE'IX&%& %ﬁdé?é . %ngﬁmpg&{%&{@% Qﬁ)(?y&i{ésian ag well

capacity. This is especially useful when large numbers of compounds
need ¥ BYTHERREBF instance, libraries of VEGF pathway inhibitors can
be made byibtandarchsyapthdticemethodsviaaioo g bomblifaibhial dyper of

Chemay (9R0HRH 340 02,06 eCLiaal e D ARERIC WD MR, e

~ Additionally, many of the VEGF-related steps are "downstream”

pathWesre b erisfer fartids dsasspeth iy e FdiecimenatpLEnm he aaimal or
that areagetivevidoifdatheanrodtvd Efbpaithyvay HACCRGH pelywipaaiabibut

SOl NN YECERIUMANBLIMY can beeaisiorsd.as teadily
testable signals. According to one as ept metnods Tor determining the

therafREYRCERpRISHY (572 PYEEE) PRy S SfBi R Ratice irtaRigeriedis

in a syhjectinamprstcRiemNngRreriRAMERbievely ahangiogenesis i

a SUng,gth%adyﬁggf},igg,%gpe% %%hs%ri%?eué!}%%ébf (e.g., a sham-operated animal) in which
the assay is conducted the same as the test assay but without administering the VEGF
pathway inhibitor to the test subject. A variety of test subjects can be employed,
particularly mammals such as rabbits, primates, various rodents and the like.

As noted above, the detection assays (either in vitro or in vive) can be
conducted in a wide variety of VEGF-responsive cells, tissues and organs. Further,
the assays 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 aciivity 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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effective amount of a VEGF pathway inhibitor to the subject; and
determining a post- treatment level of angiogenesis in the subject. In one
embodiment, a decrease in the angiogenesis indicated that the VEGF

wieaihwyaysiwhibitor is efficacious. In a related embodiment, the-rus20es/029730
pre-treatment and post-treatment levels of angiogenesis are determined

in a diseased tissue. Other aspects of the invention are discussed below.
BRIEF DESCRIPTION OF TIIE DRAWINGS Figure 1 shows the effect of
concentration and time dependent action of VEGF on PECAM-1 mRNA

transcription SAATA?E tHRF SUP AEXUB ATRY eI ORktoTeA s aasiie rd e fife d
with eiffensiatieonee ntsatiarishofinEr@Eon(@n Sficigithl piofodhiauTiptabfiNies,

was GUiaetaLliom. cRlSJAad WIROE: At eia\an L lRl ior

¥
RNA was used for teal-timé RT . b-"actin served as intérnal contro

to chedk dstraratiasimrss cBeA cirhlksaeit eradrpssambep ok
analysegpwesk pedasmedsdtodpeeisaiymetanmning tie/RimpgawaydeiiBitors can
expression af PECAM-1. in HUV. eated with VEGFE. (25ng/ml) for

dite S s S Sl e G Y R
treat@inHeleIscud benisivd isrerikdr ferenfips. Bottom panel

shows the dersiQmMBriGaUTIivETM hROIRH: XOTessiRRedR) WESIGEN

blot analysis of CAM-|,expression 11 WO 2006/02 7 . )
oS e R el eo SR S eiops dhat e gorive
on PEQRRrER g réEsibratButocpafbleih aved e dohsitmriehanges in
CUATYERSHIGRI Y RIeiA LRI BORBRIIO e aNPWAAIE sEgRrsentative of
experlment re ated In triplicate yieldi lar. resujts and t value
e e B e R R A Ry ot
stimWVAEE peftiviay IREING inkibies bagiCemiGls Gar siiipsy pohwsiss defdmining
i P RHRSoloR HROCER: i) SRy RIATILEAg L b i anciay
WI pamlae | r Ars. a . Next, e cell]s were
R AR CEF BT e R CISEh S AT B 2 post-
NextW&@E@ﬁﬂr@lm@%wa‘ddﬁﬁmﬂi@t%&ﬁmmmimﬁraub_drais@ﬁﬂhe
At the indicaled TR ISR RUE ARG WAEAMICEHIMRRNID RS

and lipids were extracted and LacCer content was determined as

descABRIRRrgtefia SR ISR Al S LR SN Eb R AR TS O);
vehicleitredied icalldydord agter (panel A) and GlcCer (panel B) mass

were 21-76(5'%9'4@&{3@%@&@%&7&&%9&@& RLRIgin, respectively. Each

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the effect of concentration and time dependent action of VEGF
on PECAM-1 mRNA transcription and protein expression in HUVECs. (A) Cells were
treated with different concentrations of VEGF (0 ~ 30 ng/ml) for 4hrs. Total RNA was
extracted from cells treated with VEGF and equal quantity of total RINA was used for
real-time RT-PCR. b- aciin served as internal control to check equal quantity of cDNA.
(B) quantitative real-time RT-PCR analyses were performed to precisely determine the
change in gene expression of PECAM-1, in HUVECSs treated with VEGF (25ng/mi) for
different time points (C) Western blot analysis of PECAM-1 in HUVECs ireated with
various concentrations of VEGEF for 4hrs. Bottom panel shows the densitometric

quantification of protein expression. (D) Western blot analysis of PECAM-1 expression
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point represented is a mean S.D of three separate experiments
performed in duplicate. Open spheres (0) indicate cells that were treated
with VEGF (25 ng/ml) at time intervals indicated and the solid spheres (v)

wbdigrie: aels that were pre-treated with D-PDMP (20 M) followeaskBs/a29730
incubation with VEGF. (B) Western blot analysis of PECAM-1 expression

in HUVECSs treated with varying concentrations of D-PDMP for 90 min,
followed by treatment with VEGF (25ng/ml) for 4hrs. n = 3; * P < 0.001 vs.
vehicle control- PBS or DMSO; ** P <0.05 vs. VEGF (C) real-time
RT-Pefetemnzstie smprooapl VERNK agprbsadhimMovrres tanReitonth
eithepMé Gow2 hsighhofasdhisaf feasGeir (otei anekita Gipi2h REsMl)are
or 4hrs. In some eriments cells yere. pretreated with.D-PDMP M)
for O AT ey VLT e T s Sagni b e b

VEGRVEersanidde hebmapop s wetiiciePontrol; *** P< 0.05 vs.
D-PDMP+VEGF. Figure 3 s that LacCe ifically.induces
PECAM1 TS e e S I S M 28 cer iecer
PECPhiMyhtbsgisesd BRGAM- pertorssied oHEBMHOAsita Sl trac@bolically

specificaly 'Jﬂf#{@@ BMM @ ﬂ@i’ﬁﬁ»ﬁﬁ@@h&gg{lmrﬁeﬁ%mlwmre washed
LacCer and.its homalogues such as DGDG, GlcCer or C2Cer at 2.5M for

ahrs 2 BeBeRiRsHy SRdH Ty S & STERTL LR o W B mY R SbTot
assaytotete midae RE DAVRce xpossidndhat € AR 0licesd il

vehiglg.contrelnd e ikntB e siRL0 Riatanalys ﬁ%?&fv?e%%;cted and
expression to demonstrate that 12 WQ 2006/02382

PCTAISFB GBS 786 SetsrensasdemeafybpisiasaneMatemnd rydre s
D-PRMB b NaREQRMSDE yrodsiverth celB;) TP aglen(bas] o hisldrtdiur Glanel

™ P 300D PME MRS 681 dG) T AR oRANGHERRICES: @%’9&?%&%

LacCer/VEGF in inducing angl?ﬁeneas in HUVECs and LacCer .
spechHiRTRESETEadsh &R b RN EHEE SPER B SMP BT TRYE &d

angicgphiesis CpailenRale) mbiws s duandiativew eas VBGE ([ aigdulpat

formation as described, under " erimental. Procedures" section (n=3; *
B OB L R T P e Ro s B, G B hEleh
cells it B FOXB. 05 vdDfahe8)vFigumtstod evith e B Eesforbiof analysis
PPME: sRAERE T U dRHeREEBECAM: i @RISR 0o aRR-ARHONER eSS

in HUVECSs. (A) Western immunoblgt assay of PECAM- | expression in

cells it PG UGTHE Toramrectl Ha et RR b IIESET finy <0001 vs.
followeitklpy dntealZBi® or WIS Q¢ Cer0dS GLOCHIF (T)4tuisitne R BPERady00d
vs. CanHRMAEIRNA RGN n SV FolaAlRA GRISVESINZS S0 Y& 4hrs or
PPMP + GlcCer Cells). ((%) ,
LacCer 2.5 uM) and (25ng/mi) or 4hrs. In some experiments cells were pretreated
with D-PDMP (20 pM) for 90 min, followed by VEGF/LacCer for dlws, p=3 ; * P< (.001 vs,

VEGEF/VEGF+LacCer; *¥P<0,001 vs. vehicle control; *#* P<0.05 vs. D-PDMP+VEGF.,

Figure 3 shows that LacCer specifically imduces PECAM-1 expression and tube
formation/angiogenesis in HUVECs. (A). PECAM-1 expression was performed to
demonsirate that LacCer specifically induces PECAM-1 in HUVECs. Cells were
treated with LacCer and its homologues such as DGDG, GleCer or CxCer at 2.5uM for
4hrs. Subsequently, cell lysates were processed for Western immunoblot assay to
determine PECAM-1 expression. [n=3; * P <(.001 vs. VC — vehicle control
(DMSQ)]. (B) Western blot analysis of PECAM-1 expression to demonstrate that

12



Shows the effect of VEGF/LacCer in promoting angiogenesis in HUVECs
and the inhibitory effect of PPMP on VEGF induced angiogenesis.
HUVECs were treated with. VEGF (25 ng/ml) for 4hrs or D-PDMP (20 M)

wiob&Ramigz followed by incubation with VEGF (25 ng/ml), Gig&GesdzdaMy730
or LacCer (2.5 M) for 4hrs and in vitro angiogenesis assays were

performed as described earlier. (n=3 ; * P < 0.001 vs. vehicle control PBS
or DMSO A; ** P< 0.001 vs. VEGF or LacCer; ** P< 0.05 vs. PPMP +
VEGF; # P < 0.001 vs. PPMP + VEGF). Figure 5 shows that the silencing,
of GRPFCer agsiEealiy P ratEs SR A PecERct o) At M A RRE aff-l epgssion
Depigts iyntun@ablatanadyiis partormed t1déoDsHaidP thatspedificity)dop
the rabhit ' n -V -2
Huu%%%d§é’1§‘%§£?f%*%@é%g@%@%%@%%ﬁ??ﬁﬁer Cs aud
expreddistPRsEisH eI 1 rhbtraeE HErb Lt ARAE B I ith indaced
indicaigeenRtentitdionamel diapleke st targpiechagRin s Gbd Folsation as
Scraﬁé?'egeéﬁ@%%aﬁe Q%%Qe%%ﬁr%%@&{z?éss's%%%& 2?:;{:% z@é‘%{e&?%“hk“@conmz
alone. KFext, rs arter transfection cells were harveste yseé, anc?

Gal FallspFoRiriied/ass WErE enfagzedrenictheais sobiol proBedsviteresaT-v
antibody or . b -actin, as shown in the fi GalT- ressjon w
epressea 1B LR T LR DG P e B
the reiptivsioguadtfigatoresialo B ARCshgWw N dstsimvinthasiphimetsiot of EFCAM-1
A N Y gt ks A
or - | v n S po ansrectio ,ge .S* er sed an
Cor N D SRR P B At A2 o T AYbe o
and cEBsWE 2008/028 8 E1P GHleB200 310207 80 Sive thidds + Gin etdialls). (B)

shovids.d GR'GRIRMER M@ eNticRl RXPHRGRER SRS SIR AL the
result. (* P < 0,05 vs. scrambled GalT-V siRNA or OF Ion%). Figure 6. .
demBTRFaRe SRS TN PR, PO BT RS e L et AR vit
exprégsd(Zing/atpfaginesi D PNRAZOSMAYH #mim olblbivarddly Sisubhtion

PECOM Riolein xiiesrien 1D H-Rea et wergiireutiansiantag,

with SIRNA specific for GaiT-V or scrambled siR (neggtlve control) and
treatBRPRFRGSISRIERGLY VERSHYI 38 ARy ToTd Mo /aitits iRt CatBt v vehicle
paretdhesi SES egbisisiiative: @xpressiamitTT Badcd; protemnd 69 ets Rtvi

norn\%i %d#\/ﬁi@({bglcgg.I(g?ﬁlpﬂeg,igg%?ngiogenesis assays in cells that

were eithér transfected with GaiT-V SiRNA or scrambled siRNA followed

by treatmenjith MR ShegliamiferoraT(C:Repicts quaptiRNvedirected

mea%ga{x%@ Eunatnglfl &Iati‘la“-v. (A) Depicts immunoblot analysis performed {o demonstrate
the specificity of the rabbit polycional anti human GalT-V. Lanes 1-2, cell lysates of
HUVECs and lanes 34 were loaded with CHO -K1 (MT) cells over expressing human
GalT-V. (B) HUVECs were transfected with the mdicated concenirations of duplex
SIRNA targeted against GalT-V, scrambied sequence (negative control siRNA) or OF
(Oligofectamine) alone. Next, 48hrs after transfection cells were harvested lysed, and
GalT-V protein levels were analyzed by imumunoblot probed with GalT-V antibody or
b -actin, as shown in the figure. GalT-V expression was expressed as % control, when
normalized with b -actin expression and the relative guantification values are shown
below the imunoblot. (C) HUVECs were transfected with either scrambled GaiT-V
siRINA (100 nM) or GalT-V siRNA (100 nM). 48hss post transfection, cells were

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



formation. The aforementioned experiments were repeated in duplicate
and immunoblots shown are representative of them yielding reproducible
results. (* P < 0.05). Figure 7 shows that PECAM-1 is necessary for

whantrizGF induced angiogenesis. (A) HUVECs were pretreakedosfiityse
either SU 1498 for Ihr or anti human PECAM-1 mADb for lhr and then

exposed to VEGF (25 ng/ml)/LacCer (2.5 AM) for 4hrs and then tube
formation assays were carried out as described in the "Materials and
Methods" section (B) Depicts quantitative analysis of tube formation. (n =

3), * Methqyioliby SatpatiRie dolsitspeRiire L VatidatRer sSSP s ei=e p
< 0.0i11s MBGF)P K g1evS. deminatiaies thaRihe adFaldECAM-1 fails
to induce angiogenesis in vitro. REN (WT) [A] were either stimulated with
VEGF (25 Righid ¥ [Bprenitetey (risiewireo] 6rREN P EEGRvdyqed REfHd M-
'VEGF&%%MﬂHﬂdeI)g%geﬂ&@ eﬁfﬁmb dcé.ftlr@ mﬁrﬁmR | iRy HTPRORRLSIS
assays were perform scribed earlier. ts sho ere are

from FE8EEBYS é?ﬁssrll?ﬁlé’ﬁeg@%#(%ﬁﬁg Fﬁet?%%a aens)?lgéclligﬁwvgv%r%l Ar TR for
DETGHED @ESCRICEIRINAGRPHR marENanONaed widk os sdhoabyveRte
preseaiinveriion ﬁ@ﬂ&%%ﬁh@é@ﬁ?ﬂ&ﬂi@?%ﬁi@ﬁﬁﬁﬁ%@@%aﬁﬁﬂ of PECAM-
prev ntlongsr)! aqgloljgenegs %ezla%e gndégo % Th%ggnatrg%ngsfpsetgg%s{nggns
the inVEREBH YEREFATR ANEIaEE mnfg‘ferrr% AR SOBRET S ASETR
amotint kraEGFpdthndyith CHliTaleiRE Y ointibifdedsiBEEY Steyed by

subj %ﬂ%ﬁ%ﬁ%’}ﬁ}fﬂ&tﬂ%&ﬁﬁg@&%@f @Yehtreatmentaddt Wsurement of be
2006/023827 PCT/US2005/029730, It also has been.u egoected{ly found

that VIEGHEGE A e Sraige B T At eEa TRRARA MR RS R
angiogemesidoreihted: sonsiticagaiieal ibsroshirsrinroditievetslsf VEGE05).
pathway members alter the development or severity of those diseases.

More particlifify7 toRuS BRErFimekpde reary fouRt gt VECT mduced
VE GEngspaniive CHIEY BUE Grefpreatinnd vith aidigrill isie furl éhtoedfeiciuman

chan ' [ .St ' r '
Ve AEHAD £ I U R R 90 AR 2 5100 fx

path s iBerihe AHet) GrRBHS Famthirtaeeiobehads Hperials and
nomevieialiiraxisied (B3 Bipiter duaniiareyniieheisns fatowen qHgIBRME <
SRR AL T i s et St e AT S
273: 135704;394 & ke-plonad:atlaraip hacs ercynhasaiiativas iR0eshesis in
Gl S A F N P S ICIMN: stimulated with VEGE (25 ngf) [B]; LacCer (2.5
pM) [C] or REN (thPECAM-1) [D] with VEGF (25 ng/ml) (E) or LacCer [F] for 4hrs
and then in viiro angiogenesis assays were performed as described eatlier. Results shown

here are from set of experiments performed in triplicate yielding similar results.

DETAILED DESCRIPTION QF 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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information analyzed from the Gen Bank revealed the presence of another
b 1-4 galactosyl transferase (Glycobiology. 1998; 8 : 517-526) that had -
68 % homology to that of rat brain LacCer synthase. This LacCer

weynihasasas termed GalT-V. Based upon biochemical angfunGianah2orio
studies it was suggest that GalT-V is a bonafide LacCer synthase

(Kolmakova A. and Chatterjee S. Glycoconjugate 3.2005 in Press). In HI
VECs GalT-V is the major LacCer synthase based upon RT-PCR and

Northern blot analysis (Kolmakova A. and Chatterjee S. Glycqconju%%r;tqe
3.2005 in Pralseyhas seeremseRrotrclriomd it STvE herlbsisvalirgnaelsime

GalTind: enspreifisrllslasignatednsilvECoatizme  Thitérehuegasénnel]
sure.wheth enzyme.is GalT- GalTl-VI w . I
o T e B B e
exanfste prEESn, iharprReRHEBRysEptisaad tHeip ST FEFReRE A FDE:
madebgrnvda Psigiamarielonaditiochamical teakinicingegsor
exar?s%l eét%h eeP % B’gg E} Sfei”ﬂ%\é W@é?ﬁgd §{8 nsl’ o L‘.’&'if@ﬁ% “a?c <-1r ha%hways”).
cultufdd® ce’ﬁis,, f&r example, may comprise an expression con_struc? _
compfisie eatedarelbraritiseehermrenceting teaspelsipgtdesicems Bhd/or
subjects meyche ieaiad:aRdiPreontAs ol Vithyamnese imMOfgisws originally,
angiggenic treatments including, surger matherapy, radj r
gen%@%ﬁ%ﬁ?ﬁﬂﬁﬁ&ﬂéﬁéﬁ@& r(%%%ﬁ%?%ﬁg?tgﬁa,ny & e#) zg%ra@é;% :
recotitAded BBprEScr i hosaitat By § BadhaartPProtidct3 I RAG7.)
200?&%3@%?@&&/&%&@%@%8 ﬁé@w@ﬁt&ﬁé@ d}ﬁlnemameﬁﬂn SuREQueRing f
or alleviating angiogenesis" refers to the pr actic or therapeutic yse o
the t%?%@%%@%%%ﬂ&g}?b{éeﬂl é'%iﬁ"%%g E%T‘—gerbcaetél]fvevaﬁy |ﬁ?1%ﬁ|%rs.
As ugelddveptirstishgiogEhesisdinns 6A98;iBs i cE o thathed céiditlsmology to
causggd; Ry-poalatatia Wstancesr! BRelARLARMoRsRESIS: ERAtS WBased
aberrant increased or decreased angiogenesis. Condii ifr,elz;}f[,e%g
incre%ﬁﬁ%?@é@h@ﬁ&qﬁﬁﬂ?ﬂ}eﬁt?%sé&wﬁ5\‘5?%5%%%@5 J58 Pami to
canceseCersyminsheuissask, @dmm&ﬁmomﬁamﬁéwmw In
diseqse it apmal s HRT KSR SR LR po R YPEHER SRR thern blot
diabetes. These conditions related to’increased angv[l\,%%gness are

referdlVEs AerBIRKAR e fraalRE st VeoR Walh dv Ay iibitsTs Accordingly
Conditipitnigiatetht wedactaastthaigioGalesis ipelifidal)fdedgmmn tie HUVEC
tissug Je0eRGT QR ‘5L A GHe B other the enzyme is GalT-V or GalT-V1 we have

referred it as LacCer synthase.

“Providing a polypeptide,” refers to obtaining, by for example, buying or
making the polypeptides. The polypeptides may be made by any known or laier
developed biochemical techniques. For example, the polypeptides may be obtained
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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intrauterine growth of a fetus, systemic sclerosis, wound healing,
ischemia, reperfusion injury, diabetes, coronary artery disease, tumor
growth. These conditions related to decreased angiogenesis are refereed

wo hetainas being treated with VEGF pathway activators. "YEfafx200s/029730
pathway" and "VEGF pathway members" as used herein, describe

proteins and other signaling molecules that are responsive to VEGF
stimulation of cells. For example, VEGFR, PECAM-1, LacCer synthase

and PLA2. As used herein a "reduced level" of a polypeptide, or frggments

or variants AthBiebssier SR e ST SRR QU aHAHa Rk pEnsaE S T ettt the
lowepiopliitacdeoptessioniciarapactitelar-ael arstuliectiv@ukstantalWEGE
purified’ whe in the context of a a polypeptide, or fragment or
varia‘r%t tﬁrg?g%ﬁggsére at least 60% free, preferably 75% free and more

preferably G695 FdERENTBHNGERSH POTEME IR RSP HesradEipnitcraiRd by
assogiateted Aninisalaies palpanclegtgaiciss. tTase{oe srauhstantialy or
purified polynucleotide. The term "subject’ includes organisms which age
CapaE ST MR T ngiion HHEE HEIER SERIRDS RIS
from SFRENRkRe ARERESERITE &F 'Sleiofh 1P AT ST beitiolisotsh dnyendispiasis,
suchiagahishanaac-nayRemahANMAlo D IR rdpdMAnARmels

include Bman Patents sulipring fram.or prong 19, SUterng oM. s ur
angloﬁgness or a_ssoma_e state, E_IS escribe ergam_. _ ete .
"nonshisraehtahémblse hefghBeric@ Iilbr e pribvedy velribibnuatcSomiigions related

MaM\@dSreRsdd FQHIARSR, Sne S SRRk MR RAREIAZIRATis related to
PCT/US2005/029730 non-mammals, such.as non- Lé%an Prciﬂgates, e.g.,
C.

shee‘ﬁ’,ﬁ %tﬁr,l%%%?‘(%l&ea ngfusa?xgﬁ%]f:a%cs?r?esﬁti%%I,medt retSod Tor
"predigtniysirndiagnodislyicascosmareriein defass. timaelmisaho T istegpnditions
asseagmenhabihe candiion.Qta suhiasthesatem absanalandeingE aF

circumstances. "Determining a level of expression” may be by any now
knowl BY REPERYRNdeveloped assay or method of determining expression
level, for eXamRple paitvmyhold ICEGieptthpyessBIER tes hswid bersin, describe
imm L%Ei&é‘i%% fa WRPHALYE: ITURHNCAR A WERIRRAOVRGE B fiation of

|

guantitative RT-PCR, and/or Northern hlot. The level may be of RNA or
prote‘fﬁl.ls‘ For example, VEGFR, PECAM-1, LacCer synthase and PLA2.

As used herein a “reduced level” of a polypeptide, or fragments or variants
thereof refers to a lower than average, expected or an actual lower value of expression

for a particular cell or subject.

“Substantiaily purified” when used in the coniext of a a polypeptide, or
fragment or variant thereof that are at least 60% free, preferably 75% free and more
preferably 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
angiogen;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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A sample or samples may be obtained from a subject, for example, by
swabbing, biopsy, lavage or phlebotomy. Samples include tissue samples,
blood, sputum, bronchial washings, biopsy aspirate, or ductal lavage.

waherapgyiically effective amount” as used herein refers to gi-ameldid §lo-30
an agent which is effective, upon single or multiple dose administration to

the cell or subject, in or in prolonging the survivability of the patient with
such a disorder beyond that expected in the absence of such treatment.
Compositions described herein may be administered, for example,
systeiicaryITtrattrh 67 305 intray S5EHEF af g, tHerPedenteruiteionad,
orallynghiyasnk iapatiene:As used herein, the term "primer" refers to an
oligonucleotide, whether occurring naturally as in a purified restriction
digest or prodRitkRL Spniprticaing on Aiesnoringa sabrsbiarinTeies & pelnicst or
initiatigRksnikas b emplipcesk Ragecoasit onsbiRudich exaiaesis of
a pri@%ru% e&%ison product which is complementary to a nucleic acid
strand 1s I uced, (i.e., in the presence of nucleotides and an inducing
agent such“adahifipalymeradexprekiah amsutbble emnperatureancthplefier
The pri | ly., Sl tranded for maximum efficiency.in
i e e AR R
strantiEguple Pl feriaiqie: FeBghpaspdrrinee s ienBeiie being
useditnfireR&HE VSRS dp dIgEA, thenptiiner RIUBCReasiicierthyAong:.

to pri e he.s nthem xtensjon products in the presence of the
indué?%g%‘é%r%?ﬁ%e 6’6}’63%%’27 PCT/US2005/029730 The exact

lengths of thespiskesssuvilpide papdosbaiaay fﬂ)@ﬁws;zwﬁdﬂgxﬁgm@ewture,
%R}?Qlﬁéﬁ&“&&% ISGndicgied, a

sour ' t
partigﬁgb%ﬁf@éﬂg%%ﬁéee%%{g%?gwm%%c encompasses

consé:??%é’l&?’%ﬁ%ﬁﬁ@d‘@%ﬁaﬁ@%ﬁé?%?%@ Sy dHEeste codon
substitutionsy,and COMBICHENAI% SEMHS Q&S&mﬁé’ﬁ%ﬁg{,&%&%&%& an

explicitly indicated. Specifically, degenerate codon substitutions may

achicEt BiHgh Herifiy e SuguSHES Frigpiiel: drsardainsenticn Brisnesber
moressBjlettacotan pllaodansdsustbatitisjed tvithamixedinaacnantiorier

deoxyinosk I r.et al leic Acid Res., 19:5081 (1991);
Ohtgﬁ%?égiﬁg%%%%%aéi%%eoi%ggz%f&%%%%h?f@%) Rossolini et al., Mol.
Cell Probes;@:8d:981({ @24jhed her¢irman el edgnatitkisd, f@dxample,

systemically, intratumorally, intravascularally, to a resected tumor bed, orally, or by
inhalation,

As used herein, the term “primer” refers to an oligonucleotide, whether
occurring natorally as in a purified restriction digest or produced synthetically, which
is capable of acting as a point of initiation of synthesis when placed under conditions
in which synthesis of a primer exiension product which is complementary to a nucleic
acid strand is induced, (i.., in the presence of nucleotides and an inducing agent such
as DINA polymerase and at a suitable temperaiure 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 exfension products. The primer must be sufficiently long

to prime the synthesis of extension products in the presence of the inducing agent.

17



interchangeably with gene, cDNA, mRNA, oligonucleotide, and
polynucleotide. The terms "polypeptide,” "peptide" and "protein” are used
interchangeably herein to refer to a polymer of amino acid residues. The

WS HBARRYA0 amino acid polymers in which one or more apiGRSIfs/n29730
residue is an artificial chemical mimetic of a corresponding naturally

occurring amino acid, as well as to naturally occurring amino acid
polymers and non-naturally occurring amino acid polymer. As used herein,
the term "polymerase chain reaction” (PCR) refers to the methods of U.S.
Pat. N6 83050 141688imeR vafl depoe3n sruibstofshiariuliag rerpirgture,

incorprated wisisrenea:diseaieditampaethods for increasing the
concentration of a segment of a target sequence in a mixture of genomic

DNA withotdnideimtisonspindieaiba pasiededressinciheqeenes alpcipplicitly
prodegtoapsisannliicationprodisia vatentaihieors\dianRkembkt edabn
compo nds.aftir t\a/o or more %ﬁles of theanCvl?iisElge gsgfudegeatur (t:l%n,
anne G LA 2RSSR P e it THdSd Terms encompasathe tase
wherindivatet s diSeiha ysifictiorrdtondvivhorensstrn ephisviddnezererating
MOresJAIGRLSRAHENCES. i1 YR (FEE e IeIER IS cERAIIMN codons is
endonucleases” and "restriction enzymes" refer to bacterial enzymes, = .
cachiBPHER BiR AUSHI St ARG BF TSR CHSHE AudisirieAcid
sequBneel R E@Hey Sintsthe dovln T BobrRbima 26D RIATAOECUIRES i Rastedini

hereig refers; 4 ﬂ%s?@?%ﬁl%ﬁ??% e Rfised afiseaments of DNA
joined together by means of molecular biglogical te%ml%%es 18 \Q!O_dl
§=ﬁ ofide.

2006555532 9PH NJ & 2508 H20 435 SREPRATSAY Rl

sequence, eyeRifinteinalin & lRrgetRliggnucieatide .alsRdnayRe-saidig
have 5" and 3' ends. In eltherg linear o cir%ular ﬁNA molecyle, discrete

elem BRI FSF R A VST BEATY TR AL ESINSr SRRITRE RRWIHEAN S
3' elepnibmiss ThishichminologyrreRsotsatibrEsicut iat andisin Whemised puwesc of
inag éer?ésg%% BIRG R RNA SHAR I8 ATeMAtES AR A)RAGEH:

Bif)
elements w iﬁg irect transcription of a linked gene are generally located

5' or ARFER AP BN AR RO FEALL RS RETRR 2BHRRACE PERMRNts can
exert their effach@enivaeRinraier3-atdRe.Rromatarairme neRdlhe

coding tggion-Jranscrition derioatienapd pobpRemdUar gais e
hereby incorporated by reference, directed to methods for increasing the concentration
of a segment of a target sequence in 2 mixture of genomic DNA without cloning or
purification. As used herein, the terms “PCR product” and “amplification product”
refer to the resultant mixture of compounds after two or more cycles of the PCR steps
of denaturation, annealing and extension are complete. These terms encompass the
case where there has been amplification of one or more segments of one or more

target sequences.

As used herein, the terms “restriction endonucleases” and “restriction
enzymes” refer to bacierial 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 joinad together by

means of molecular biological techniques.
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region. As used herein, an oligonucleotide having a nucleotide sequence
encoding a gene refers to a DNA sequence comprising the coding region
of a gene or in other words the DNA sequence, which encodes a gene
wBrafidsbsge coding region may be present in either a cDNA-QHE8HMYENIS 730
DNA form. Suitable control elements such as enhancers/promoters,
splice junctions, polyadenylation signals, etc., may be placed in close
proximity to the coding region of the gene if needed to permit proper
initiation of transcription and/or correct processing,of the primary RNA
transcript. APt RRERR-thBElRG I SEISRIERIPE] ﬁlﬁ‘%r\%@tﬁ r§?rthe
presesignueititidendy nentaimnidndbgentuadhhaxsdrsfienidiecs; spliceilar
JunctioRe, IRiSLYARIAGSEHNERESS ROMBHENY AU BRIONALEEIP oPE A e

comblnatlon of both end ogenous and ex?%enous control elements. The

terms dﬂﬁ*ﬁ‘i@é@’b?‘&eﬁ@%‘ﬁ?“‘iﬁeﬁﬂ?ﬁ% woRtsstdPaRs gPFhBrEsHaERNC
amds}ﬁasdae&ﬁp@@ﬁd & Segubnaatnelsr INwaretdnlte seguesces athancer

subs ue h t r i amino
o L i

optioMafyeesust thoosdinggs B0 IoBI5YE:: SOLANGSF %Wi%?ﬁwwéh%r effect
specifiagh m@ Meatélan samepesaGandaligneiine doeimerion. Transcnphon
Corre O e s Veﬁac?ﬁ ";9%‘”30” "Ys%ggi"’éa‘%éadﬁs'%@w%guf%} 8 coding
measured. usmg orte of the' follow g sequence comparison algorithms or
by ma&®P&igl- alignment and visual inspection. Such sequences are then

said to be "subsianiially aq%ﬁh%ggkcleo%eﬂ%%gg RBE AR Ercoding o

comphment of a test sequenc Option el entlty eXIS over a
regloﬁ%W%faﬁéé%Néb%&‘EWW%% %ﬁ"ﬂ@%%@%‘?@%ﬁn other
PCT/u52306R/030Y &’d&luéme |eaticlesntbdeng tine brodiie. prateratihe eagsmomay be
region that is, 73:10 cﬁﬂ*ﬂ%xa%'do%?é pEIRoNd ‘{%b?enc%%oﬁgfe%%%%u&

comp%rlson typlcal one sequence acts as a reference sequence,

wmcrﬁvégtl@fé@{n@ﬁeé@s@ﬁe]@e fpetiers, polvefcogisipasiamlire ﬂ‘@e @awﬁmwﬁ in

algorighses pieﬁtzﬁaotd@t@ (RABE SPMICITARS RiR eeiRd tDiRAnaaRPUE AGtiation

subse uence coordl tes are, designated..if necess %dse ence
A Transery

algori mpro aor%anararﬁ% g%panr}ge S ]f’eé’ Al progra
paranﬁ’émfmiwém@mg}mne rHaYee lpéhamt@-@ééhﬁ prestatinyrating, may

The SESHEH Qﬁd@@éﬂ&ﬁr%@é%}mﬁ@t@@ BptalGHRteshENBBRERN sequences,

seque tities for
a ofyackeny at&on signals, etc., or 2 combination of both endogenous and exogenous

control elements.

The terms “identical” or percent “identity,” in the context of two or more
nucleic acids or polypeptide sequences, refer to two or more sequences ot
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 compiiment of a test sequence.

Optionally, the identity exists over a region that is at least about 50 amino acids or
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the test sequences relative to the reference sequence, based on the
program parameters. A "comparison window", as used herein, includes
reference to a segment of any one of the number of contiguous positions

weEesinssiam the group consisting of from 20 to 600, usually-ahauhR038-3,
about 200, more usually about 100 to about 150 in which a sequence

maybe compared to a reference sequence of the same number of
contiguous positions after the two sequences are optimally aligned.
Methods of alignment of sequences for comparison are well-known in the
art. OpieRBfenigipReh: conERprefeRd oY eoh P BRdanDEIC eminscreids or

e.g. Mmyithedacalbgmology algorithm of Smith & Waterman, Adv. Appl.
Math., 2:482 (1981), by the homology alignment algorithm of Needleman

& WunschF9r MSIERS| comparisay HPRa s SRR T Tnfaimy s FRatrIae,
of Peataash et panctren cOigihrACHheD Oking Ss@qu&ﬁz@éﬂ-ﬂpaﬂsgﬁag@ﬁhm

Com%u%%g e%ﬁ lementatelsons glgﬁt%?e alg%lm HE P BECG coordmates are
FASTA IEe ETRIN the Wisconsin Genetics dfstw uIg%lckag

Gené@mgnwmém@s@m@psi SR DeFaEEithr mgbﬁﬁwetgr,serwSzgnawd
manpataligREeR: @Ekdm\éi;%i:é&:la'm&@ﬁﬁéﬂp& (SRE B phrbii QB E&@&%ﬁg’ﬁmed.
Moleﬁgjlar Biolo Ausybel et dﬁ'o%‘lgulgt Iement)g %e fities f
hereirt the tarn %np%gmr%qn 0 gnym e?:% 3 useﬁcéec prHues for
mmdm#e%a?mﬁgce&wwmf@m@mmmubmﬁmﬁlmm@n
compayhedisdch as a targeting agent, carrier, label, toxin, or drug.

Although an antlbody usually comprlses two light and two heavy chains

aggregatediincampargenficriemons el Sereiriseindepaferumiaywement of

betw@@mﬁb@mmwmawﬂ%wem%@aﬁ@@uﬂwf
fragl}arentg otgtlg&)usu lcogng S%t{g 83 Fah mal E@p ot%ilr})%.
or smgfn ain 0 pe avm ?1 gaﬁ‘r’elfsu?o an an| er?% m

refershisip® W@%G@D?@W@%}Wﬂg@%ﬁféﬁﬁmmﬁ of

fragm@ﬂf@m%g&%mﬁépmw@%ﬁa@ a?@i%ﬁlrﬂ v 8HRES tRretRgions of
antlb mole uleswhlc include, the vari ortions of the heayy, chain
A R e et

aggrelputnsstofie teavyisndaris hgtdl@miw(g:omrﬁﬁ@riwakhonwim #abyjhm
as wellsasaieramers which. C&éﬁ@%ﬁ%d iothe ﬂmpﬁ%@&%ﬂmgﬁm&ﬁ%

antibody Y (commonly known as F(ab)2). whether any of the above are
coval &ﬂ %%%MQNUHS& J( M)GI)Bloi , 48:443 (1%70) by the search for

similarity method of Pearson & Lipman, Proc. Natl. Acad. Sci. U.8. A, 85:2444
(1988}, by computerized implementations of these algorithms (GAP, BESTFIT,
FASTA, and TFASTA in the Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Dr., Madison, Wis.}, or by manual alignment and
visual inspection (see, e.g., Current Protocols in Molecular Biology (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

20



aggregated so long as the aggregation is capable of selectively reacting
with a particular antigen or antigen family, The term "antibodies" is used
herein in a broad sense and includes both polyclonal and monoclonal

waiiheeies7In addition to intact immunoglobulin molecules, glgo aehideesq
in the term "antibodies" are fragments or polymers of those

immunoglobulin molecules, and human or humanized versions of
immunoglobulin molecules or fragments thereof, as long as they are
chosen for their ability to interact with the proteins disclosed herein. The

antiegRss Biipe Fagteadiordn 84 BBy hedhtity Trh mpleralkf it sissays
descripreshetaifibalybyckralegohishielbacihafidrbwhigidheif thotivery chain

therapeutic. and/or pr. cil Wit re.teste. cording.to, known
cIinic"&gllggjgrs&t%f%E ?&%?ﬁ%%ggﬂhgé a%ﬁ%g%lbjlﬁéﬁsgé?%ég %s%r%tg i%%éeﬁlﬁ oﬁmalfrleeﬁaised
agaiRsEvEREToh anskiedyyieheap et eyt Gruronignmmn agEl patsiiay,
PECaMrlerd haianthesyandi8.aRotyshon steMaRosienaniBeeyMb Bafinonly
e.g.,,a chimeyic. or.humanized, fully human, non-human, e.q., murine,

g SRR Aoy SRR Shate e et el
preferaitgaedmplaig lys hemgnegniitod iepabkeod esivatble foc-atplieafions

WhiCB&%@U{&%ﬁﬁQ (;gnagégiﬂg{ﬁtion, e.g., therapeutic treatment of

human patients, and some diagnostic applications. In a related
embodimentetEantEbegienisdecd dapmdns readisnst reddprdidis both
Methatgphs Gempastions sbitopiaesdn kit innpionidesdiosibathn
prophylactic and the | ads.: at] ject ing, o
B S S e S S O
metﬁaan&fl?é%laﬂ%@ HidieYenaaidnan subjeaniAs CRreions gfigagunogiobulin
admiRigtetig doftheEub) eckana oMot ses dbaer TV AMBH0R 3Bkt
PCT 220033207 30 phaymaceulical camposition of (e IYGatoN. o res
effective {0 feduce anglogenesis in‘a St?bject, t‘ﬁere y treating the
angiégévysising $ha du ditie pesay Aeseabrd herifo geheanslrepscnciiodn ger
and ‘lesrask iARIegRISSISH: ipste-hgindhe asymplomatiaan@oording to
squ(tg)matiﬁrphq%ees%, andc,godglcreased angiogenesis (e.g., cancer,

(Y [¥) G 1! . . .
coronary e 8|seas§,n%umor metastasis, inflammatory vascular disease,

or diabetes)grtdiEnsiensticingioywvessicor dsstased against VEGF pathway
memesbers, e.g., VEGF, VEGFR, VEGF pathway, PECAM-1.

The antibody can be 2 polyclonal, monoclonal, recombinant, e.g., a chimeric
or humanized, fully buman, non-human, e.g., murine, single chain antibody, or fully
synthetic. Chimeric, humanized, buf most preferably, completely human antibodies
are desirable for applications which include repeated administration, e.g., therapeutic
treatment of human patients, and some diagnostic applications. In a related

embodiment, the antibody can be coupled to a toxin.

Therapeutic Metheds 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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degradation). "Aberrant angiogenesis," as used herein refers to increased
angiogenesis (e.g., cancer, coronary heart disease, tumor metastasis,
inflammatory vascular disease, or diabetes) and decreased angiogenesis
wdisshgeelrgradation). As used herein, the term "treatment"” iSsggfin8d,as2973¢
the application or administration of a therapeutic agent to a patient, or
application or administration of a therapeutic agent to an isolated tissue
or cell line from a patient, who has, or is at risk of having, aberrant
angiogenesis, with the purpose to cure, heal, alleviate, relieve, alter,
remeBRETAERGR RO TRRRE0R o erstienipise v D IR S RRIESTIRS in 2
infectighied, thasapeulisragriirplgdess.but is not limited to, peptides,
antibodies, or fr ments th reo1c small msqsler% algﬁ, |ds,,anéj ngcleg
acids, as descrsb eréln e ter cHective amount™ refers 0 a &osage
or anf@giNetheRss wmmw@ém@waﬁeﬁ@éwm@@ﬁ%mhﬁm and to
angiogeRasis o -iasuliin @@eﬂﬁ{@ﬁ%@ﬁWﬂm&d& apadientesigs,
achlem%a de |redat§é%o ISaI ogtgro&gét Sg;ahcpc\lzvgrr or high igher an |o§ene5|s
"Pharmaceutic I‘{/ accep Be ex0|p|en? or vehicles mrﬁh&e or fg?ﬁple
wateregzailagoglycerol, ethanol etc. Additionally, auxiliary substances,

such as Weﬁlﬁﬂr@ﬁt enpdsiiieg agenis Ritiuiierng %Qﬁ&%@%ﬁé@@é’t@sﬁ@% e
like, m%\y rese t |n éimh vehlcles he ther eutlc method the

invenfBieGS mr%aﬂ?/’ T SR G R SRR RS o PSRRI R re
amo@%‘@tﬁ&)@@&p@ﬁhdﬁ@%ﬁhﬁ@(@ﬁ%@ﬁ@ﬁ@ﬁﬁ@@) subject in need of

such treatmenisqiicheas admamMal.aRdPRESHaIY-RIRMGRU as a
humaréﬂ‘[reatmentgnﬁihods qf the inventian also ¢ {ngrlse administration

of an SRR AHSb B A TS RS RE B IR SPGB S RS EAERT &
subjettgrapautic atariit@am sl isyehasdl honfamia peedtofbobhs, or is at risk

treatrgeAiiar aBngicatinRAistosad Jﬁ@ﬁ%@@t&’\é@@ﬂ&@’@ﬁé@&z relieve,
PCT/US2005/029730 va,rlety of VEG athwaélnhlbltors can be

empl V&R TR Srad it hd RGO AT 4 BintHre rdhn prerieonel
standafectivnitiotzgspynas agefinechalen et icant ieaitki/tid pagifdes talbleiics, or
VEGH, palowoy b Ut ﬁsﬁ&ﬁé‘é%}{ﬁs@&@ﬁmm&i@b IQIS IRCHASein.

those that contain a propanol backbone. Generally preferred for use
The term “effective amount” refers to a dosageé or amount that is sufficient to

reduce or increase the amount of angiogenesis to result in amelioration of symptoms
in a patient or to achieve a desired biological outcomse, e.g., lower or higher
angiogenesis. '

“Pharmaceutically accepiable excipients or vehicles” include, for example,
water, saline, glycerol, ethanol, etc. Additionally, auxiliary substances, 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 fo a
subject in need of such treatment, such as a mamumal, 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 fo a subject,
particularly 2 mammal such as 2 human in need of such treatment for an indication

disclosed herein.
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in the treatment methods of the invention are compounds of the following
Formula 1: OH RIN-CH2-CH-CH-R31 I NH O=C-R2 wherein R and Rt
are independently selected from the group consisting of hydrogen and
wraigds.ghained or branched CI-C6 alkyl with or without a syRstiuEMs /029730
such as amino, hydroxy or mercapto and further wherein R and R" may be
taken together to form a 5, 6 or 7-membered ring substituent such as
pyrrolidino, morpholino, thiomorpholino, piperidino, azacycloheptyl and
the like; R2 is selected from the group consisting of branched or

straight-chairieg el TG E mefhwrn ishibiitibcaditcepipreb i firsiessnds;
and R3aignss &@tﬁ@h&romﬁb@ amg, eQNsisiingrah&iiaighbehaneddefined above,

branchecrieg |I§XIV% tho ‘tv %pet t rcsaelggtléprl%tef%as 81% El<§1§yl
X r'su uch a

such 48 4 cyc te ary Stitiite aryles
carbaulyibliorayptiaiathesh éhﬁylyommwsﬁ becithenst iSenaplirprefgrred for use
alkoxy, imRetbyiear oS drét MAIHAH QAR BId IR IR, BT 1
which the amino substituents may suitably be CI-C4 alkyl. Suitable
compounds of Formula | above and other VEGF pathway inhibitors can
be readily prepared by known procedif®s or can be obtained from
commercial sources. ﬁee for ex ‘%ﬁf , Abe, A. et al., (1992) J. Biochem.

T

111:191-196; Inokuchl , I v &ty 5K inid Res. 28:565-571; Shukla,
A. etal. (1991) J. L|p| es. 327 unnam, R.R. et al., (1980) Chem.
and Physics ofLipids 26:265; Cars n K.etal., (1994) Tetrahedron Lets.
35:2659; and Akira, A. et al., (1 lﬂ} Lipid Research 36:611. VEGF
pathway inhibitors also include for example, SU-1498, G86976, G06850,

bromophenagyl br mld met Iara h|d flyor hos honate
23 WO 2008 6?5@?6% &\%}‘ lé?/ﬁ’léﬁ ippsisting of
carbdﬂdmma@ra@tdqghbﬂ}dewé o domithed ChiSe dEcd vd thlcasatiydul 2 sybtiinent
VEGE,pRiRwahiNpaiar @lar ngkded RreaniRISmE MY -thal- 86 G8EL OF

together to form a 5, 6 or 7-membered ring substituent such as pyrrolidino,

morpholine, thiomorpholino, piperidine, azacycloheptyl and the Iike;
_ R? is selected from the group consisting of branched or straight-chained Cg-

Cag alkyl with or without one to three double bonds; and

R is selected from the group consisting of straight-chained or branched Ce-
Cap allyl with or without one to three double bonds and aryl such as carbocyclic aryl
{e.g., phenyl), or substituted aryl such as carbocyclic aryl (e.g., phenyl}, where the
substituent is halo, C;-C4 alkoxy, methylenedioxy, C;-C; mercapto, amino or
substituted amino in which the amino substitnents may suitably be C;-C4 alkyl.

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. et al. (1987) J. Lipid Res. 28:565-571; Shukia, A. et al. (1991).J. Lipid Res. 32:73;
Vunnam, R.R. et al., (1980) Chem. and Physics of Lipids 26:265; Carson, K., et al.,
(1994) Tetrahedron Lets. 35:2659; and Akira, A. et al., (1993) J. Lipid Research
36:611.

VEGF pathway inhibitors also include, for example, SU-1498, G56976,

(G56850, bromophenacyl bromide (BMB), methyl-arachidonyl fluorophosphonate
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LacCer synthase antibodies or fragments thereof. Exemplary antibodies
include LacCer synthase (GalT-V/VI) antibodies specific for mitigating
VEGF-induced in vitro angiogenesis/tube formation. Other exemplary

wahiihraigs.for use in the methods described herein are antipgq;%gﬁgggﬁ%(}
for GalT- V peptide sequences including

IGAQVYEQVLRSAYAKRNSSVND and IGMHMI----RLYTNKNSTLNGT.
Further antibodies useful in the methods described herein are antibodies
specific for the following LacCer synthase (GalT-V/VI) sequences:

HUMAK-B3 Pt rpgitieisyippiphpyle iptagym chloride and N-acetyl-
PTIKLGWKP(155) (160) PRWKVAILIP(169) (169)

PFRNRHE 78) (178).PVLFRHLLP(186) (316

PEGDTG K%@% %%y E%WE%WE%PE?I‘-’%@E%’ {&pAM-1, LacCer, or
PENEFOCSPyranse podhcdies Pragneftony e PEIenDdry 3tisbdBy include
PG GHWRP{ AN (AAT RIRM KYAVELR (1653 (AR R:EERNREEH LR EELL ),

(172 PIFFLHLIP(180) (311) PEGDLGKYKSIP(322) . (374) PELAP(378).
VEGﬁ’tﬁ%ﬁ?\%}%ﬁf’ﬁﬁﬁg})fé?s]f%%%hl%%l ug?:%‘?‘fS’Feé%%%Féz,“B‘ﬁ& i‘?lr-f?ﬁ_lﬁ(é%éﬁeg}"ds
LacCissgyith hseisiutivolzs stesifedpeSaiipley SHEGSAkGE: GAGHUG G

CUUIdG A TR ASEARRNSSWRY Al inAC GAGRETRiG T,
dTdT-3'(antisense). 24 WO 2006/023827 PCT/US2005/029730 VEGF

pathWHSIRHBRAY LR TR the rebeds byt 1ukibedss geoiic for
LacCibe Sylitivagd pefiicestionéré@guiekty ThexpohcExemplary peptides
inclugg o, dQwiRgpsackgEgynthase (GalT-V/VI) peptides:

(115) PERLP(119)
(145) PTIKLGGHWEKP(155)
(160) PRWKVAILIP(169)
(169) PFRNRHEHLP(178)
(178) PVLFRHLLP(186)
(316) PEGDTGKYEKSIP(328)

HUMAN GalT-VIPEPTIDES
(97) PENFTYSP(104)
(104) PYLP(10T)
(107) PCPEKLP(113)
(143) PGGEWRP(149)
(154) PRWKVAVLIP(163)
(163) PFRNRHEHLP(172)
(172 PIFFLHLIP(180)
(311) PEGDLGEKYKSIP(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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HUMAN GalT-V PEPTIDES: (115) PERLP(119) (145)
PTIKLGGHWKP(155) (160) PRWKVAILIP(169) (169)
PFRNRHEHLP(178) (178) PVLFRHLLP(186) (316)

WOERREGKYKSIP(328) HUMAN GalT-VI PEPTIDES (97) pey/isz005/629730
PENFTYSP(104) (104) PYLP(107) (107) PCPEKLP(113) (143)

PGGHWRP(149) (154) PRWKVAVLIP(1 63) (163) PFR.NRHEHLP(172)
(172 PIFFLHLIP(180) (311) PEGDLGKYKSIP(322) (374) PELAP(378)

Other useful peptides include peptides of PLA2 because phospholipase
A2 (PLA2)VE¢alaa8way flgbiiesakp adeler iy mrauele FECAM:Y, LacCer, or

EXPressios a{ﬁﬁﬁgb &pad@&u@gﬂ@teﬂak@m@mtbawlﬁﬂeyﬁaume
6490 495 2004),and re| entgg that PLAZ2 inhibitors also
mltlgate VESE ﬁacé&“m%"u aé anglog%eﬁe&s in human endothelial cells.
The EE&OAYN PrITpEBBHAERRAL can mitigate PLA2 activity and

consgquprﬁyﬁl@ﬁw -1 expression and angiogenesis in a subject.

Exem é) g@g é LA2 peptide includes peptides having the
sequ &%%ﬂ%a;{qﬁ Tfé x-C, wherein histidine (H) is the active site of
the efishPRWENAIEERNAS and peptides are envisioned and one of skill

in the36h hawing HBAe rp@gt of this disclosure (e.g., sequences and
screenln methods Woul understand how to make and use other such

o RGN Biffitors of the 25 WO 2006/023827
PCTM&Z@BBMS&SEEEQ pathway. For example, si-RNAs may be
constructed using the following sequences: AF38663 (GalT-V), AF38664

GalT-VI), NM 008816, NM 000442,
( n)iANGaET-VIPEPTmE

{97) PENFTYSP(104)

(104) PYLP(107)

(107) PCPEKLP(113)

{143) PGGHWRP(149)

{154) PRWEVAVLIP(163)
{163) PFRNRHEHLP(172)
(172 PIFFLHLIP(180)

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

Other useful peptides include peptides of PLA2 because phospholipase A2
(PLAZ2) 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 PLAZ inhibitors also mitigate VEGEF/LacCer induced angiogenesis in
human endothelial cells. The use of a PLA2 peptide that can mitigate PLAZ 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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(PECAMI), NM_077435, NM_001025370, NM_001025369,
NM_001025368, NM001025367, NM_003376, NM_001025366, (VEGF),
X94263, XM_497921, AB065372, AJ319908, D64016, NM_002019,

wY Befi2sand NM_000300, BC005919, (PLA2) which are hgrelYssnas 629730
incorporated by reference in their entirety. In the therapeutic methods of

the invention, a treatment compound can be administered to a subject in
any of several ways. For example, a VEGF pathway inhibitor or activator
can be administered as a prophylactic to prevent the onset of or reduce

the sdWsHtpahwatar§etetamiriiidiNArBRIAN s EaB SR elpwing

inhibijg&rBshe rebwiigtared/uing sbe caursernhatasgsses andivemoA

reatiet SR FATDSAIMINBIECG R AcBISheRe diane aLin
ation with'o P

com ne ormore therapeutlé agents, as a pnarmaceutica

com PRIt 935 ik RINE_ RT3 Lo MEnBOHEE 3G DVEHEF) X PRSP AR
acce9&?@6%3%3@13'531%Oéﬂl_g&@@é?l@ﬁﬁfﬂﬁ%@l@%ﬁ@@?ﬁ{?ﬂﬁ@i}!‘ﬁj@ﬁ@@@ﬁtﬂa',
enter. [ |ntra application ICh do not eteriously, react with the
gl R AR LA g
Suitable phrfhetentically actegtalflbcuvistiomsiucenisnt cowmppwtdivaitbel
to wajghizaitRalioas;@iGahel ¥eaetalie-0Us rep leRe/glyEYhsnway

gelatin, Jactose, amylose, magnesium stearate, talc, silicic acid, viscous
paraf oY AR EHOTAT P HPHRET LA A B ARG i et e onsetof o
petroethral fatbeaciy eftansgetridmodjmetyiaretiitelyea VEGE pathway inhibitor
polyvinypyrlidane. £l 1H & LoRRRAgSUGRI ERMAlENS can be

sterilized and if desired mixed with auxiliary agents, e.qg., lubricants, .
preservativesT B, EPLRRIE Y &g ARSI IR et leTAiRRs iy
osmaieniinessu reiftboriéersmon dimgsutiavgeing sanpliemakematiccomposition in

substanaes anf ine lkeaiichdannot dsletenasueast pibins anive

compounds. Such compositions ma%( bé prepared for use’in parenteral
admiMeERSTHS P aTH S HERARASF AT HHERYS AN RATRRIGTR <OYGHD A& Bt sy aRBlisaton
for orahtrdisti@liasiopatiesdadyiiih e fivenopigabléd amar sapsidelsterions to

int lly. particulaglyin the. farm. of | .
g, 8l o o el o, o

m a cream; recle
suppdsitbitestio wHensEEpIpiaRnydhtiprerabe stanalsrdimes diselbe
adminpigtere haia & anildExanaphasnsleris:oa0e saitedid WS diataniffin,

Applicaion Publication Noc. 20050471245, 20050171509, 2005011591,
hydroxymethyl-cellulose, polyvinylpyrrolidone, etc. The pharmaceutical preparations
can be sterilized and if desired mixed with auxiliary agents, e.g., Jubricants,
preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing osmotic
pressure, buffers, colorings, flavorings and/or aromatic substances and the like which
do not deleteriously react with the active compounds.

Such compositions may be prepared for use in parenteral administration,
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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20050171598, 20050169969,20050165474, 20050163821, 20050165352,
and 20050171593. The pharmaceutical agents may be conveniently
administered in unit dosage form and may be prepared by any of the

wethedsyyell known in the pharmaceutical arts, e.g., as deggaed ibso29730
Remington's Pharmaceutical Sciences (Mack Pub. Co., Easton, PA,

1980). Formulations for parenteral administration may contain as
common excipients such as sterile water or saline, polyalkylene glycols
such as polyethylene glycol, oils of vegetable origin, hydrogenated -

naph%ﬂ@é@h’é@%ﬁqaQP{@Iuwéﬁfn?ﬁaiﬂéﬁﬁé?‘ib?@@é%ﬁ%&aike?%ﬂﬂéé%éa@@ré
Iactldg,mlymgﬁ lactide/glycolide copolymer, or polyoxyethylene

polyoxypro ne cop rs ma useful ex ts tg control th
release of ceretg gpatﬁﬁrgf/ mﬂeﬁ 58 e%;%btm mt’i%itﬁ]reuse {t Vdosage

parefiversdrdativeby sypprseddiriy déteemddrodsvigll k@@é@aretk@p}m?mefmcal

partigles .QsRolG RIS ARRIRMARRI SRS IoN: Y S HRIBR AN LR P8RS
Formulatlons for_inhalation admlrgstratlon c%%égnn Aas excipients, for

xamBEotatfodd ok MBS &5 R SBItAbHI B FRARTR %?%’x%ﬁﬁfle
polymﬁwlexmpmmuyﬂmmw@mlmldé@ﬁwhmimdws
solutigis.iRfeadm g\ﬁg&ﬁt@ﬂ% HRghe,ormat BasRLEEARS nRbiRR R AR1IR IR Tike.

applied intranasally. Formulations for parenteral administration may also

inclufergRYCBeR SeRe e BRlEC P s amirRLt ARRTT RARB X FSARE R
rectat@ehiginestrapolyogyatityleragiolyorxragininachpiiistrationy Bthertul
de"V%ﬁ@éﬁ@FQ%A@ﬂﬂaPﬂ@?&%ro%ﬁgﬁrw\}%@x%E}@nb%&d'y ata

surgical site, e.g. after balloon angioplasty a VEGF athwvgﬁ)nhlbltor may

be admlmsf%%&Wﬂ%%P%?Wﬂ“@%@?"ﬁ%Wﬁ?W%ﬂ felgpe-vinyl
inhibiesoe egiolater)pegitbe enplizyechis, thelpebdinnfs@inyesitmethdds
as thg SQle actve RRAHNAGEHHGH A0S MAALEARRE USRH.ID CORDALIan

with oPher active ingredients, e.g., probucol, known antioxidants (e.g.
VitarSFEerls: 125180tk BRE SR HBEAISONS SRS SPHUPERS, TofcaamRds refers to

an Inbdhytmyeﬁ{y@ﬁ&m'i@di@f dher\Vdnohcpatiyvay dihednheenit ailpsabditime for
ill
orm c§n§r?%§£ﬁon gy mi%er J asaiadEQ %“2 ﬁ%’%@%ﬁ;ﬁ@&‘ ey V%QéGF

depending upon a num actors, |n

pathviagRRiise s PatHetb A da s Eion R ﬁﬁmlate for buccal

charagerisiiesi, ehethyerapbabicty) e dhedeampasisioneimmayetioanskihe

intended. mode androie 0L RGP R RN PSR IE St e
directly at a surgical site, e.g. after balloon angioplasty a VEGF pathway inhibitor
may be administered by use of sients.

A VEGF pathway modulator (e.g., inhibitor or activator) can be employed in
the present treatment methods as the sole active pharmaceutical agent or can be used
in combination with other active ingredients, e.g., probucol, known 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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27 WO 2006/023827 PCT/US2005/029730 VEGF pathway inhibitors or
activators may be provided in an aqueous physiological buffer solution
containing about 0.1 to 10% w/v of a compound for parenteral
wapinipiskgtion. It will be appreciated that the actual preferred afmaumsabzso
active compounds used in a given therapy will vary according to e.g. the
specific compound being utilized, the particular composition formulated,
the mode of administration and characteristics of the subject, e.g. the
species, sex, weight, general health and age of the subject. Optimal
admiNERHERTAYSEBHA GV aFHHIIs dohobeRIRtiSR RSP e B hsiplpgjcal
ascepigivesbydhosesikieshintbe artosiRgvconventisnalidospgenteral
deter@inaigggﬁggsts conducted with regard to the foregoing guidelines.
Suitdbie dose ranges may include from about 1 g/kg to about 100mg/kg
of body welgilbbs ahayeciaiutl fise thecaeiarhpoiites engvatiriastisp wrapounds

sE itadyqad ﬁ_‘&‘%ﬁ%ﬁiﬁ%ﬂ? arglpwgel e@J&@;a@ﬁb W@I%e?j@@ﬁ@_ﬁ_é@ﬁmolﬁa@ beﬁ}ﬁga
pharmaceuytically acceptable salt | acid addition salt such as
B D TR SR OB T o A G Bk a
phospheetsisticoriibeantirganis heispericition, selizbucmusabbeaibatatege of
malegtey fijar aifidal Uaitn Sk MRS PRRENpRRsITAY RCERRANL can be
salts of therapeutic or&goua%attfg invention also ¢an ir(lclude teetal "
salts™B4 cﬁﬁFSﬁ?‘“ﬁﬁj%Pﬁ St it A RsE SaT R e S st pation
salt; satipaiecethwitetagzdits fsubhcasia madpimsiurivdrbaldtanTagls may

ammanium Salls,SHEN ARATTQRILTRT, AR ABRIPYAmBoniym salt, or an

amino acid addition salts such as a lysine, glycine, or phenylalanine salt.

Preferred VEECTROBUiR GRSPATBER PABFS T B ORI Md iR st & 2
exhibitosigniticadtvattivibhiv afstand grd cefipralieiatiaiyassaysbie salt,

i) B ek o R AR, IR, SR LR o0 by o

least 0] , pre eraﬁy at least elative to a sulta

assayreshirefty seketey EiohH @)L Sor iR eSS stifeTisticn an

by atdeast kh.emRbiimpuictbiy-abdeasidii, Priglive-itialisuitadyable salts

PSRRI SSOR L B et UL st Rl s S

is uselalitrel stlinsediiep rolifdinansrt s palpssinelals ebalitmeptiapriatals

and meRikeURG AGiviPtaPRERE, Gititoaris cQRAZMaMSHGH 88

laCta%suggQXgrﬁo en&%&fn salt; or an amino acid addition salts such as a lysine, glycine,
or phenylalanine salt.

Preferred VEGF pathway modulators (e.g., inhibitors and activators) exhibit
significant activity in a standard cell profiferation assays. Preferably, the VEGF
pathway inhibitor inhibits cell proliferation by at least 15 or 25%, preferably at Jeast
50%, relative to a snitable control assay. Preferably, the VEGF pathway activator
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 100uM, 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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28 WO 2006/023827 PCT/US2005/029730 A preferred assay measures
incorporation of one or more detectably-labeled nucleosides into DNA,
e.g., by: a) culturing suitable cells in medium and adding 1) a candidate

wrB6ekQagbway inhibitor or activator and 2) a radiolabeled ngglgogsidgsz4esy
as 3H- thymidine typically in an amount between about 0.1 to 100Ci; b)

incubating the cells, e.g., for about 6-24 hours, and typically followed by
washing; and c¢) measuring incorporation of the radiolabeled nucleoside
into DNA over that time relative to a control culture that is prepared and

incubaredauise apsHESARTESS CRINIEEIS Rl vre asBwyecintentebbirtatided not
inclugle iheipatentiaNE e pathway inhibitor or activator. The
measurement can be achie by, several. methods .including
trichloroacétic acit ?FH% If)i%/agglepcl gﬁé%l%? gﬁ’e?élg gﬁf}}\gon filters followed
by scintillation cobrrierpd&lets ¥IEFORwarEdiStoBbatbroBmsbhys. Res

Comm. (1991) 18l:3ad.fhatietieRosachah 41 982hFHaile BIQCENS an
120:435 for disclosure relatinﬁ to this assay. References herein to a

"standard iARAHS BRI BB ARSI R X8+ or other similar phrase refer to
an assay that inclucddsihe thbcalz, step Soayibno6gh tinfdrmd pyefaire thliowed
example ofa gll proliferation assay uses aortic smooth muscle cells
(ASM%S)a, pag’lcugrly those obtained from a human, cow or a rabbit. A

suitable prBtocol5esIvas Breperignes Mieediekbriid gueleosidrtay PNA over
methhstsiakrdCatltring coambdilmictatiitopiated indistitakibuniedtbiename
such 's E ' inhibitor. or-acti i

then SR Ryl ey R Sl RN A b AR
abouPI T GCHisHE prof BRI BREREER Bdrliord oy Vet methsds
medikBhemiessiniowetchyiaiTioay batipippied Rbdedveen sl fiilowed

days, preferably about 1 or less. . Following.the incybation,a standard
ool e e G e A T
thymi&fi®) a8 latidu & ensteyiaroryehak € 33 &yrad Rieatrmddibbver diosure
assayssang frefisrapdy.conducted in triplicate with a variation of between

o o DS 8, SO TS A AR S
gimilar phrase refer to an assay that includes the above steps 2) through ¢}. One
preferred example of a cell proliferation assay uses aortic smooth muscle cells
(ASMCs), particularly those obtained from a human, cow or a rabbit. A suitable
protocol involves preparing ASMCs according to standard methods and culturing
same in 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 fo 50pug
per ml of medium or less followed by an mmcubation 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 lactaie dehydrogenase
agsay 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. I Principles
of Enzymatic Analysis. (1978) Verlag Chemie, NY.
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of Enzymatic Analysis. (1978) Verlag Chemie, NY. 29 WO 2006/023527
PCT/US2005/029730 Additionally, preferred VEGF pathway inhibitors or
activators exhibit significant activity in a conventional cell adhesion assay.

wiorelgsably,the VEGF pathway inhibitor inhibits cell adhesigs-by:addeasl 134
25%, preferably at least 50% or more relative to a suitable control assay.

Preferably, the VEGF pathway activator activates cell adhesion by at
least 25%, preferably at least 50% or more relative to a suitable control
assay. In such an assay, between about 0.1 to 100gM, preferably

between adei¢itioralsopvieared YESFau s opRifiasF Aehitsitens sxhibitivator
is ussigmﬁdaﬁ%m@@ aqeiaiedicell adhspe lsa@sammﬂmgg%mmF

followi i
Coer?a? SRR }l%‘qg eIeC{l i0n| ;bt 9{% %r%ergb eas?tt&;%yor

?H(oc es Wi eI w chroma
radudaetw}amm e§@7é¢h1<@sgl.t,x¢l@@msc%f?@bbh&@p\%@é‘%mﬁmﬁvam

enzymaligdehsl sarablevhineed @9%3@1@?4&9@@@4@&% B:EoRREHRG ihe
first population of cells with a second poegwlatlon of ep i%’)le“aj cells

detecTABRIGSHITRLASERY. RICR ARBARE ARSI, AN BRIl

fluoresseshabphaspsoiadetnti-oree VAGTatichabeinhefeiab ycdiferdntsed.
from the Iabe em ed in ste [ h

ponvEe e e LR L AR L SIE B RIS o
"standard iBvitro lebalingadurs nopuletion of BiRBYS FallaPsivally Fereito an

assaydieddneiuaes hrahmsie siepsiagibiabgh chobhricetaiiionviy) Step
c) can be achieved by a varie ethods S h as micr

oartcU TR S e RS B i A B S0 cpabl of
photomﬂém%ﬁq%h}ﬁ'ﬁng%GS automated ceII sorting techniques,

immunologigal m%ﬂa@@ﬁ@mb ﬁ%t%%ﬁﬁéluaﬂdfﬁé%s vﬁ&dass@muqi@mmﬁ of
countin oL disclosure atl t rre ce
n(% eﬁel xl?rgg BF ?\%efl cli,[r Og @ é.virll h C?h 'iu' r}% (@ma mescent

adhe® ssa g A prererred n vi aSion agsay measures

polyrfmprﬁi@nw@mgm@hhmw N@W@@W}b@éﬁé@r@ﬁw@ﬁﬂe@ém the
incregserbepfiptheliakselh. @Q@esmn before, during or after contact with a
desired VE%EF pathway |nh|b|t ctivator, T%e PMNS or Améo&/ltes can

be collected’and PEMFEREARES eﬁ’é"f LT APg frrst and secon tion 0

cells.

References herein to a “standard iz viire cell adhesion assay™ or other similar
phrase refer to an assay that includes the above steps a) through c). The defection in
step c} can be achieved by a variety of metheds such as microscopy, particularly
confocal microscopy and fluorescence-based photomicroscopy involving FACS;
automated cell sorting techniques, immunological methods such as ELISA and RIA;
and scintillation counting. 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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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

wendpthsliglcell monolayer prepared in 30 WO 2006/023827p - 53005/029730
PCT/US2005/029730 accordance with standard cell culture methods on a

suitable substrate such as a slide or a sterilized plastic petri dish is
contacted by the VEGF pathway inhibitor or activator and labeled with
another fluorescent dye such as fluorescent Cell Tracker dye (e.qg.,

orangedorirrs PRIk stedag ool etam dnethadtion faiwielis avbsitmnsirmbulo atelifie

for b%%%%ﬂ@é@@gh&@&péﬂ@tﬁﬁﬂ@ SFMANLY S VEISTAIE RO P UTeS
at 37C.. Non- a&igaggg t cells ar th n washeng,awa t;‘éro the slide with a

physTSSHICAH) S ather BRI S RAFRSeRt Call Lracker
(PBS}yo@iermmssl| Thed Minoquantitateddydtdimdal defretivdtissotbisd

by usG, QA LRI SREMG GRS LR holle pFBfEPJB‘?«} AlANSeISALEE g?s‘%@c

the slide can be quantitated in several ways inc luding_ expressing the

numBEEETINRRY AsHE 2 heTe iR AR o hrotidrayy ik ahesiiegienly the
adhe Wﬂ\»@psz wafrRdguUl @ht&‘;ﬂdt&%uﬁﬁtﬁ@ﬁﬁmfmmj NERAOIE ILEQECHRY
visuaige grg{‘egé) WiograRhed By igr %CoxPsX &ﬁ%%&%&%@é’% e o,

evaluate spection 0 t ep Gtomicr rograph. See the e amp?es Which

follovitumhgti eﬁﬁhv%@@ﬁéa BFcslits Frn b gufiatshigseresi ey irsiuding
ASM @@ﬁ%m&fﬂlﬁiﬁ&ﬂ i m@a%&mlaﬁmmum gRseHped m&iﬂ@ﬁﬁaiy,

See hatter e S and t ione 7 BIOC e BIO

et TR e T e e e B,
181 55alived m@sh&mﬁqgrévéﬁﬂémmlvm@%m éfdﬂééhsrﬁm;ﬁhemwa@eted by
immuﬁ@aﬁfmabf@@tgﬁmm@gmsigeeml@w@&@wﬁmmwng specified
antibodies, patrti uI mon clo able of ificall th
adhesion ml%?n Cﬁa@’ %parte cafamy %/a{%r\gfqe%raga %&%t?ﬁvoﬁ‘% %Mlé] %
cytommﬁ@uwmmﬁmeamyﬁwmw@mesm@ g@ﬁipanbte, .

with apalysaigabae, \tﬁ(l@tmfgw%meﬂ hesion, molasyles Sukkhy
(intragellular ad es o cule I(CD1 Ib/CD1 8), LFA-1 an
selec% n‘éz%\c Bther B @’fgerg??d é’é’%’gy]%% Eg invention includes the following
steps a) thicidigaiiixyretitradry apopsiladioniol ME@Hndsgonsivadelsal
prefegallyidQ of adhesion molecules on PMNs using specified antibodies, particularly
monoclonals, capable of specifically binding the adhesion molecules. A pariicularly
preferred assay involves flow cytomeiry.
| The in vitro adhesion assays described above are compatible with analysis of a
variety of specified adhesion molecules such as ICAM-1 (intraceliular adhesion
molecule 1}, Mac-1 (CD11b/CD18), LFA-] and selectin.

Another preferred assay of the invention includes 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/m] of medium or less;

b) harvesting the cells preferably in a suitable dispersive buffer, e.g.,

cacodylate buffer;
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confluency in lipoprotein-deficient serum medium, e.g., about | mg
lipoprotein- deficient serum/protein/ml of medium or less; b) harvesting the
cells preferably in a suitable dispersive buffer, e.g., cacodylate buffer; 31
WY RQRAPO23827 PCT/tJS2005/029730 c) incubating the haryesiesh&ails:so
preferably with a detectably labeled molecule such as a detectably-labeled
nucleoside diphosphate sugar donor such as ['4C]-UDP-galactose
typcially in an amount between about 0.1 to 100 sCi; and d) measuring
LacCer formation as indicative of the activity of the VEGF pathway
enzyme. Inanost instertogshtherassed seljeprsfathplagtribdetaabdelabitladse

KnowRe ¥k (e Bt 309 RS S bR/ Biauach Witk b6 i s aak iR-A M diushstiiRRlg

for majntaining those cells in the assay, e.g., Eagles' minimum essential
mediurfriHRIERIREPI SR FoPRABRHH PRttt risre il QRS and
pathway inhjbitorseasariagtivattssinelutile: lhesdidipt efdhibitaltisastise 2FROF
5-fol gieater i 'lé)ition or activation of VEGF pathway members as
measured by F pathway enzyme assays or expression of the gene or
protein of tRePREHIHRPIHe hbersynEsRs pHafderaibed shpissril B¢ Engthway
inEigW@F&%cﬁﬁwﬁIﬂI{Saﬁhﬁkfﬂd p@ﬂbﬁlﬂﬁé&a&h&wbl' xﬁsiaﬂab&feid@rﬁaiﬂhg
inhibjtion or.activation, and even more. prefera t least -1 ,
S0 P T B e i S Te: e Rt PR ol
descht@danségi in the Examples. Particularly preferred VEGF pathway

inhibitors inelvele theepdhatsare wapadienobiane e Hicalvinitngie ne R that
more VEGF pathway e es. That.is..the identified V athwa

i T AT g e BB AOr BE erye S ERERRL

VE GPeitkns agmisbiiied b3 NGURF avbdatdesire ekpiva aiicotegioet! 8ffceny or
that %&Q@dﬁﬁﬁ‘qfﬁ%@?_ aféﬁ!ﬁgi[\ma@ﬂ@&&&” R0 bRt MEter lg@lﬁ@g lirflhibitors
enzymes. The in vivo says of the Inventign.ayr. articulayly. useful for .
S BB 2 SR A T AR o AT R AR AGBAE neonio,
exhibitihgvsuitatwttivily ot leastisbvityd0a s 59T aibbitiio dedaivation.

restenRRiS RIEPMAAMARGAR iNvASMaISIHIcRh ARG W e sigheas balloon
angioplasty_is preferred. On%};éutable protqcol jnvolves administering to

the rabbit arSIHEABIENRERIERE SRR IBHBECHI R BINE BPIR G axe capable

of specifically inhibiting one or more VEGF pathway enzymes. That is, the identified

VEGF pathway inhibitor is a relatively poor inhibiior of other enzymes.
Significantly, the VEGF pathway inhibitor should avoid undesired pharmacological
effects that could arise from nor-selective inhibition of other VEGF-related enzymes.
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 inferest. In instances where balloon
angioplasty is employed, the rabbit will fypically receive a candidate VEGF pathway
hibitor in a dose {e.g., i.m. or L.p.) of between about 0.5 to 100, preferably 1 to0 20
and more preferably about 10 mg/kg body weight of the rabbit. A preferred dosage
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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

wbtsigsio iy instances where balloon angioplasty is employeg thgdabbiber30
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 mgllcg body weight of the rabbit. A preferred dosage

32 WO 2006/023827 PCT/US2005/029730 schedule provides for
admigsistfatianides/BEERitracy inf GG E patimg 2intbiter pridingd4 hurs
condgieling andavasive SHEGIEALRENGE FHedaRd NEMSORINRMIRGL administration

adminjstration_of the VEGF. pathway .inhipitor for 15 days following th
Crg A U P B b L R AT B B G PR I other
pathwaneimkibily gy vasmbte 16:@Hpeth@dp inhibike ek fodlowiadottibout 2 to

invasiye, sUgicALRIALRd %&é@}f@%@g&ﬁéﬁ@ Dy HebBonOt N8 MEG,
pathway inhibitor are generally pre errg@?QSubsequently, the rabbits are

euth&hBe Y St BpRReSdrpRIG 0 FOI B RIR G, SRORSAISHhE SR are

The vetiselzsi ahég fosed Mhmmaﬁmmmmmﬂﬂy ﬂr@ﬁ_éemtrﬁ.re @éssel is
vascyiar RRAAIRE! R, med !%d%glﬁ@}ﬁﬂ}l%m@moﬁt@ﬁ%@@ %@Héﬁ@l,' media

procedures. The term "invasive surgical procedure” means a medical or
veterfdAFVRSEHARTRE serdrdidalaed greditdamage to the
endotheliurmieft@méasakimnpagitaoprecgduas’ pkgan Suellias dhe-kaastyliver

or NG SRl 3 S5l OSSPSR DB A 00

vessel, femoral and iliac art€ries and veins. The invasive surgica
procdIBieHEEI%e HseBaRTE RithederfHbtECR e Kitngy «0h2 1enbaifech 2
surgeedsAbdominathoraeis songary vasiel) dnorgand itepipywenhoiens. The
implementation.. (e.q9.. a va r.stent. or rterectromy. ..
(xR L e

descHB&Fnabisminsdesis et nategBlisugen. Nedogoemof arfaplementation
2005Q]7 1598300501 $16% 612 0ATHRAB 2D FOAERNRY; stents and

20050162474, 20050163821,200p01.8235%.and 200 %Ea 5%?5@%%{* ation
preferred invasive Stirgical proCedure 18 angloplasty. particutarly Dareon
angicpkistiophsfe IR 1HR 441 2&NVE 136 AR A0BPOE ARG e OYHABd on a
mampaleLtes Ropdimaies, Rateu iy 12 ivdraes 1otlent obestabitsor &
domestifscat d animal suchlas a é)ul% dog or i’;\ %a}t. Othe{ cre%ning‘i ol
et TSP VL MR PIRRTES: & APRIUARRE Haauoom ensioplasy
Preferably, the invasive surgical procedure is performed on a mammal such as a
primate, particularly a human, rodent or a tabbit, or a domesticated animal such as a

pig, dog or & cat.
Other screening methods for VEGF pathway inhibitors and activators includes:

1) culturing lniman umbilical vein endothelial cells (HUVEC) and/or human
mesoendothelioma cell line [(REN- wild type (WT)] which lacks endogenous PEC AM-
1 expression and/or REN (mt-rhPECAM-1) expressing human PECAM-1;

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 synthass, PECAM-1, PLA2, VEGF or VEGFR.
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1) culturing human umbilical vein endothelial cells (HUVEC) and/or human
mesoendothelioma cell line [(REN- wild type (WT)] which lacks
endogenous PECAM- 1 expression and/or REN (mt-rhPECAM-1)

wORIRasRg human PECAM-1, 2) contacting the cells with a gapdidaiesh29730
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. 33 WO 2006/023827
PCT/US2005/029730 The expression of the genes and proteins of
LacCer, Ladtepgyprsienel heepgsiend progis et Brsr\ECERYARIbe by
real-time ACR, MER, vever sevEaprscHpiasel CR-(Me pern iiet, sngsether

methods known 1o thqse of skill in art. emplary primer s nces
for PR ST FSh i B R e bor o A e rt
and (reversg) G AIGAGARGLRGESETBAGM Codt ASSRBFHYGH RSN
primers may include, for exam ,éséﬁ(lorwar )., ,
B AG I AT TICEAA R 5 chEAGH GOTGTGCTGACATC 3
CACTRBATGAT @M THEAATG TAGHT, RBirrespaitivétywhddthods for
detersiingrife hRFpRYISGRRA R SN EGRpaihvay inhibitor to
reduce angiogenesis in a subject comprise determining pre-treatment
Ieveléséf:g%&%‘a%%qﬁ% ?gd%ﬁ?]%%efﬁ’f@e&t’t apeutically
effective a - pat inhihj ) iect:

ameul s0h3 %@%ﬁrﬁr&%‘@gge%‘é&&é’&%ga B §%‘é’é‘?§é}§é§a ay

determining a post-treatment levi angiogenesis’in the

embdBIRER [ATEBIRANEioRTIPRES dh g GEALIE At dateniniae the- et
pathvigylndt bitgbisREicaciousietn adminiteaiambadipenicaleffective amount
pre-treat and post-treatme lev S f angiogenesis are determined i

D L B R e S LB Do
efficatigiorenesisdathvenbinrt als apfeerbaiingss idrenRrinindberagiogenesis
pre-tmalsaenieyakofierchshiva piaaraas s obeinods Wekdaevailfent,
the a (o Q- xpession Ievel ot VEGLRabuay members. pYsical, o
diagnasis, visual'inspection of issue, measur At of fumor regression or
growthisaesgdiiétns times before, during and after treatment, wherein the

measuremeNtnisnadiby 00 exaRi e AepaliRCE L BEEraIBY BISIRMRG Rent in

therapeutically effective amount of a VEGF pathway, inhibitor or activator
o e S L S e S et v 8 6 S PIGIORPE: o
periothehtdsanaibatyaitor verddngnistresonmdevhbol VEGF pathway members,

physical diagnosis, visual inspection of tissue, measurement of fumor regression or

growtih at various times before, during and after ireatment, wherein the measurement
is with, for example, a caliper) and then administering a therapeutically effective
amount of a VEGF pathway inhibitor or activator to the subject. After an appropriate
period of time (e.g., after an initial period of treatment) afier the administration of the
compound, e.g., 2 hours, 4 hours, § 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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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

wéeiaienngehperiodically throughout treatment. For example pt@us200s/020730
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 VEGR¢matingdy thwestbedadessred busrgptig Ziseased tissue is one or more
PCT/5200R23730) s ingdadhe: Metbedsidesapibechhiey by Hae

diseased tissuge i ore of.lun rt, liver, tumor, or vasculatyre
T 1SR G R DR e Sy oo PR PG e
GatTisvexpression, tube formation, or LacCer level. As noted above, the
present inveptipa.Nalbe sGROdSRE AR alintiaNd B8 ¥ ind-MEE ha
pathway inhibjtors_and activators with ther,a euticéﬁ? acit\%éo treat  or

eV AR GO R R RET A VU ek DRIy Sty et
be measened ingioretived seietal eneiitibhe rdire. Géférathysiatetlitheandvel

VEGE;telatastepaciscloserbergighave been found to relate changes
in VEGF pathway activity to angiogenesis related conditions. Detection
t

methods of HETRSATSHFE Toratiedf e IeR UEPE AEPRIdracEE e been
pathwayniiemiseeshibges ipAFECH astjwheacixiay tiomgieghoss msledeonditions.

SPECifig SIARS HbAhMR SRR RARAC I Mol Ml eS ISR WRIE AR vEGE

modulate cell angiogenesis. The VEGF-related steps are found in cells

respdtiSREYInGERSE: Aot et rlal anAreaticeaRete it o TR iR
line othprirasyre thtlraiofcefllsibizalesobitained formoditissedl engogaryithat

manifests a-gRape N NEAMAUE SR G ORLMAIRRU R Pl Gl

such as angiogenesis following contact with a suitable amount of VEGF.
More &HRAETIKa A 6306 28 IHPRBAYEES Fel Aos Sty imew sy e rfrrHsVaa F-
resposisiveedtamnaaliae: oe brda0)y Rxanupiéssi Oftamppfioachy alotitdaifiOkell

cells are, Sﬁgdc%%ixq%ﬁg g s%icﬁlhfﬁsaril%ig ltable growd %@ogqiigt%itﬁgrsgﬁia@%%m nt
cultures of cells, a desired tissue ororgan is obtamned from an animal an
dispef§&d4Ecording to standard

More specifically, one or a combination of strategies can identify 2 VEGE-
responsive mammalian cell. For example, in one approach, about { x 10° gells are
seeded in petri dishes in suitable growth medium. For primary cultures of cells, a
desired tissue or organ is obtained from an animal and dispersed according to standard
methods (e.g., by sonication, mechanical agitation, and/or exposure to dispersing
agents known in the field, e.g., detergents and proteases). Afier 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 mediam for about 1 to 5 hours
at which pointVEGF is added to culture. The amount of VEGF added will depend on
several paramefers such as the particular cell or tissue type being tested. In most
cases however, the VEGF will be added fo the culture at a concentration of between
about 1 ug to 1 mg, preferably between about 1 pg to 500 pg, and more preferably
between aboﬁt 1ug to 50ug per ml of culture medium. After exposing the cells to the
VEGEF for between about 1 to 60 minutes, preferably between sbout 1 to 10 minutes
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methods (e.g., by sonication, mechanical agitation, and/or exposure to

dispersing agents known in the field, e.g., detergents and proteases).

After one or a few days, the growth medium is removed from the petri
wdishoanskihe cells washed with phosphate- buffered saline. Fhe gelsa6% 730

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

conceniesstiba Bedammic srmeisdand Gaecl rines B B BERFIEH ST PRy

to 50Q gosyuksnaipreiasabbioketyieesiRRe g 48500 desrith@icatidthe
medium,i.1 %ft rex‘?gdiglg?ﬁth%rcells to trget VE Fd eﬁtween about | to 60
minu‘ﬂé%,‘bf’e &a y be Ween About o lﬁ) minutes” 35 WO 20 0 6/0 23 8

2 7 PCT/UBatoserarderret NEGE trespansticimarsmeliss vebs aprudschost sells

g/sledaggbﬁgtép\?ftﬁpﬂﬁﬁdy &ﬁ&h@fﬁ(ﬁiﬁ ugh, ?ﬁé@é&%@iﬁ@@fﬁﬁﬂﬁ&ﬂei%ﬁ@g@&m of an
elow. The cells are t ssayed according 1q any of the . methods ...
e R A R
VEGfeiespofishis selia(HiEBB0) cefsidefadiel 4edise cells associated with
vascular eRJothelit@ G.rels AasReRIAh Withthenes eialinm O b

organ or limb, particularly heart or kidpey cells. More igularly, human
R e ARG R RS0 B B e R ERA I e PEREH
VEGhopathwayhohifitorsBiEo Frcticdedigsefttred exthiivitngo ouhibiphlsitst &9%.

mod %L%Egtﬁﬁ? RiAP5BERGE Hiok '%}Q{Q%Uiﬁ SR AR brislaes Q@é&‘éﬁé’%}! or
following exposure to VEGF. Particularly preferred 5cagj;npoun s exhibit at

leastiRIAS Ht e AT TE TR TSt S P ATS P b SRUPRIS TR B0 % Br
more:eh@datirashavincibasd inttheaeivity poétheinbieeede {belativie to

a suitable control assay) at a _concentration.of. b en 1

000 T SIERR A B AR (AP e ot ut fBrease o
assajncihecatvitploewis molibufes vablauere iisliding atieeadsenfhesisy of

seveplieadily delrciableavsiaakiding teref-syniiesion, deanadiion
or storage; praotein modification, e.g., Ehosphorylatlon, or through an

allos RS R REIRS AR ML ST LR &s. In particular, if the molecule of
interest is ain pardiynie, IHrbéencdebNES ipathivay snhibitopssfrghiddetfhibse
that exbibitoapdactivitin A eNzIesAsAAS AescHRRdDSIAM bssay as

Preferably,"an IC50 in such an assay is about 20 M or less, more
described below, Preferably, an ICsq 1n such an assay is about 20 pM or less, more

preferably an ICs about T M or less.

A control experiment is generally tailored for use in a particular assay. For
example, most control experiments involve subjecting a test sample (e.g., 2 population
of VEGF-responsive cells or Iysate thereof) to medium, saline, buffer or water insiead
of a potential VEGF pathway inhibitor in parailel to the cells receiving an amount of
test compound. A desired assay is then conducted in accordance with the present
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 biclogical sources, including specified growth
factors, cytokines, and lipoproteins that modulate VEGF pathway activity.

The present detection methods further inclnde assays which measure the

activity of specified molecules in VEGF-related biochemical steps. The
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preferably an ICso about 1 M or less. A control experiment is generally
tailored for use in a particular assay. For example, most control
experiments involve subjecting a test sample (e.g., a population of

woEGGaspensive cells or lysate thereof) to medium, saline, RufeEQhs/m20730
water instead of a potential VEGF pathway inhibitor in parallel to the cells

receiving an amount of test compound. A desired assay is then
conducted in accordance with the present methods. Specific examples of
suitable control experiments are described below. The present detection
methoersuiser st e seitoitd dntipndEGIFomtewayaintweiions web as
?ctivaiéﬁﬁlﬁ’nﬁkiﬁéﬁ&@l_ ' Jé%é%é?iﬁl@%iﬁal éﬁwﬁ%éagﬁw@&ggsﬂiﬁ&gm@q acid
actors, cytokines, lipoproteins that modulate athway. activity.
The B e B IR RS A HEP R ERE KRSy TR e the
activigiligfiecifiedting ldmsieancterE Sthetatod Boskanhitd hyteidizatie 86!

WO 2006023827 £E RIASARE8/50:¢30), @@@ééﬁ&%%@i&ﬁ&bﬁ%t al. in

ducted by standard lab |
cher S LA e TRy G ey R e 189

n uclﬁcmmmmimmal@i@mwi mzqu;,mﬁw E gehe§etrOfhmbifesis,
auto @&HQ&!@&QX&% W GHANCEr GRURHRE-AGDSBAMBLCRENOHOSI ARG, are

- Western Bloté;f/brl ization, and immunoassays (e.g., RIA and ELISA

testsNCEOGIAAEH? SAFSiER-et al. in Molecular Cloning: A Laboratory
Manual (20xecncl 888t drchsat belieb akstFOB93 suteuhrentiFipiotelsain

Molegular BiglagysAohn Wity SuSops. NewY o7l io AIScUEinteiaing, be

to many of the standard methods, the disclosures of which are
incorparstagisHewingy FareTEn o8 thncsiittaYFies, ko rawsrifid ilEGE pathway
assaysisieasusk dhpmihihpokaaitasfibenngmes in VEGF-responsive

cells. The agiy,of 116, e02XIRS N33 REEA IAHGFLIO0S. MAWIAIEY orrvmes

following exposure of the ce VEGEF and/or a specified VEGF pathway

inhibflst Berbea Spnitode sindHe§e b¥noEdr nrh warabiersiditmieerd herein,
assays are RrogegisvhishipRenss g OnRiesaeamaanespdhrthaye cyclic

beer found o be madulated by YEGF paliwex nhibitors dlglossd fiefein
For example, incorporation of anucleoside triphosp até), particularly a

cyclierreeresgithietr pirbosibraas pericis (guameind hiseinsids Siprespiate
(GTRatR: oA R HRIQLRIN SUCHuAB N6 (ASREOIS RIS KRT&H irect

IOadigg%Cb 'oxgho 'IEEa_ﬁaggcghiphosphate {e.g., GTP) incorporation into Ras. For example,
in one approach, VEGF-responsive cells are metabolically labeled with radioactive
orthophosphate (e.g., > P-labeled) to detectably-label the GTP inside the cells. The
labeled cells are incubated with LacCer followed by a VEGF pathway inhibitor and
then washed and lysed in a suitable lysis buffer such as RIPA (see below).
Subsequently, the cell lysate is separated on suitable TLC plates. The TLC plates are
exposed to X-ray film and then subjected to densitometery, if desired, to quantitate
incorporation of the GTP into the Ras protein. A preferred method for defecting ras-
GTP loading has been disclosed in Chatterjee, S. et al., (1997) Giycobiology, 7:703.

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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binding protein can be measured by a number of distinct approaches
including direct detection of nucleoside triphosphate (e.g., GTP)
incorporation into Ras. For example, in one approach, VEGF-responsive

wis s netabolically labeled with radioactive orthophosphgatg. 9)053?%9730
P-labeled) to detectably-label the GTP inside the cells. The labeled cells

are incubated with LacCer followed by a VEGF pathway inhibitor and
then washed and lysed in a suitable lysis buffer such as RIPA (see

below). Subsequently, the cell lysate is separated on suitable TLC plates.
The TVorjsiasdidartesexppreperad d Bpfimbianigd e sladbie S8 Pa GE gel
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as protein. A preferr ethogd fo ecting ras- oading has been
discld¥8 e%“@fé&%ﬁ%‘g? 5ES .F((i%g%é‘%f?&%%@ﬁfﬂ?@f@é% KraHaess 4
also piesidedfarvterisuting thesdotisity of the VEGF pathway enzymes.

For example, d@aie1 3PP H-le MEREIESPARAYE &S AFedacRated s
with VEGF and %Eogtentlal VEGF pathway inhibitor, washéd, and then

harveR3B PGS P IR B IRt RS S *presarmsy celt arobirriordeachieds,
after exgfosedt @ridiftretvE GR 3 \MOsRO0GHORISR HloTEALSE OAGI0AS# M tigen

WholesealdysaisaAreiRRieshan danaubietet I Sianda e vecr
A table

SDS-PAGE gel electrophoresis. The gels are transferred to a sul
memtPHAR S g HESHIHBTR B HRA BRESEahed Wi emHwbleuirEGF
pathviNAdithe calinrad catdende: ddthr il este qudiatihyrddiratphy using a

IOroceﬁuﬁﬁaeﬁ*ﬁ‘31{{%%@%/%&f@&%ﬁ%ﬁ?&ﬁ%&ﬂ&ﬂ?%ﬁ%g;@%%’l@%}é’éﬁf

and VEGF pathway inhibitors include monitoring ex

proliGFSFactER S Bl b oRIrHarg Bo S oF for SioRa¥A emeen
is protitatatisigidetineuciparyantgety (RaMAjolsroaEnsiiakiBdpgirgariy the
culturgd ¢ rei d.with VEGE.follow g;cF. 11gthway
inhibit%gr{ gﬁ%gtrgg% %ﬁ%%%g ov%}ﬁ%rgacgs{uig%fé%ﬁjgﬁegrﬁ%%ﬁ%% the cultured

cells can be‘gstakecadethelishmemthdacirraditat) hsy besmbralionisn inctosigeenesis
antibaeysdhiedd s/ zrpable hspeaificallyindingasHRaMA Kedgndrs 10
antibady). See Sasaki et al. (1993) Cytometry.14:876-882. The PCNA
then G e e L e S B e
includifi o Ve omeensss invabirshibeshbingelpiliswsh2a tanraifedidell
sectiqngeVRsR WaapantireiRhereui factarMVaEibhas-been raplicaltdeq

e et i U N SN —
V/VI) in HUVECs. This gene silencing markedly inhibited VEGF induced PECAM-1
expression and angicgenesis. Second, we used D-threo-1-phenyl-2-decanoylamino-3-
morpholino-1-propanel (D -PDMP), an inhibitor of LacCer synthase and
glucosylceramide synthase that significantly mitigated VEGF induced PECAM-1
expression and angiogenesis. Interestingly, these phenotypic changes were reversed by
LacCer but not by structurally related compounds such as glucosylceramide,
digalactosylceramide and ceramide. In a human endothelial cell tine (REN) which lacks
the endogenous expression of PECAM-1, VEGF/LacCer faitled 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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inflammatory vascular diseases and tumor metastasis. However, the
mechanism of VEGF driven angiogenesis involving glycosphingolipids
such as lactosylceramide (LacCer) is not known. To demonstrate the

wigvelamgit of LacCer in VEGF induced angiogenesis, we pseg;siilvor3g
mediated silencing of LacCer synthase expression (GalT- V/VI) in
HUVECSs. This gene silencing markedly inhibited VEGF induced
PECAM-1 expression and angiogenesis. Second, we used
D-threo-l-phenyl-2-decanoylamino-3- morpholino-I-propanol (D -PDMP),
an inNEfBLerCusciupel PRA-h sepraieien Spfcuringrs sy \vin sutisgierdt by
significastixmiicated MEEhiveuesdREC AiVAL) BXiRssioardeeg VEGF/LacCer

angiQgenesi erestingly, these phenofypic changes were,reverse
B e B A T AP R S SRLand B

glucosyiBekBrivitibitodidukeendsytdedentard Ao etk gaidpsciridriterand N-

endofhelialcaiing (REN) ahighlppks 1Re-end00RaREE SXESIPRRfated in
failed to stimulate PECAM-1_.ex and

PECAM- 1, VEGF/L i
it i e e Mo B
PECREGANE nafprssieirsnd athngleifesin dThia d@dintrad CexrfE@is Mvtloped in

protein, SXRe IR, ARGIURSHeUMALIRRIARAI0aR N ISr ML IAGL MBS Bl W vive.
not LacCer induced angiogenesis were mitigated by SU-1498, a VEGF
receptor tyrosine kinase inhibitor. Also, 38 WO 2006/023827

PCT/ABR08&:029730 VEGF/LacCer induced PECAM-1 expression and

angiern?%ﬁﬁ%ﬂ&i&] '&Qﬂ?ﬂ %_ﬁé&lﬁ@d&k&ﬂﬁ@d@e&%% %ﬂﬁbgdﬁes specific for
phos&%%lg)ase A2 (PLA2) inhibitors. Further, VEGF/LacCer induced

PECANCT BUBraasRAmRAS ASHRE K59 pyRoidinkes Botfieitdason
(PDTEEC ANIN FekdBPIDADiBspetiphe pydfened oddmidies (BRToMARRHthildase

inhiboL ARG N~ACHMEEES EINREY %&%@@%@Qﬁﬁ% THERRES R in the

indicate that LacCer generated in VEGF-treated endothelial cells may

servéstheds AesghedRerin an et mes B BERG -1 expression and in
angiogenedizgerhpiia-finstibgisndrifiaicdagat syaevelaiatiiny /viirareodisnay

b i furth A DO
A L R A e
antib&eE apeeiecrdes (= wx: b waihodeAerriaedhers e, apiigies specific
VEGER GeBCcGesepyithrgeslcacmeidiRECAM-1, and PLA2. Especially

prefeqisd Sridiasare [hscalioh Db bR ACM L e KGR Gr

pathway member. Methods of generating antibodies useful in the
methBerheicatiedigtisrdin inrbopebabreiriidredfinipip argwatibodies specific for

the following LacCer synthase (GalT-V/VI) sequences:

HUMAN GalT-V PEPTIDES:

(115) PERLP(119)

(145) PTIKLGGHWKP(155)

(160) PRWKVAILIP(169)

(169) PERNRHEHLP(178)

(178) PVLFRHLLP(186)

(316) PEGDTGKYKSIP(328)

HUMAN GalT-VI PEPTIDES

(97) PENFTYSP(104)

(104) PYLP(107)
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Exemplary antibodies include LacCer synthase (GalT-VAT) antibodies
specific for mitigating VEGF-induced in vitro angiogenesis/tube formation.
Other exemplary antibodies for use in the methods described herein are
wiiiherigs,specific for GalT- V peptide sequences includingcv/usaons/029730
IGAQVYEQVLRSAYAKRNSSVND and IGMHMI----- RLYTNKNSTLNGT.
Further antibodies useful in the methods described herein are antibodies
specific for the following LacCer synthase (GalT-V/VI) sequences:
HUMAN GalT-V PEPTIDES: (115) PERLP(I 19) (145)
PTIKUGG RWERLT65)$)(160) PRWKVAILIP(169) (169)

PFRNREFHERES)14378) PVLFRHLLP(186) (316)
PEGDTGKYKSIP HUMAN GalT-VI PEPTIDES (97)
PEN#%’\?E%@%‘{%%@ )P(107) 39 WO 2006/023827

PCT/US)0TBISREERLA(107) PCPEKLP(113) (143) PGGHWRP(149)

(154)(55%@@]},1@? 3) (163) PFRNRHBHLP(172) (172
PIFFLHLIP%}SO F% ‘ﬁ%’%é EGDLGKYKSIP(322) (374) PELAP(378).

ChimehdaRFR FtHoclonal antibodies, comprising both human
and (R RIhERPRtions, can be made using standard recombinant DNA
techniques. Such chimeric and humanized monoclonal antibodies can be
produced by recombinant DNA techniques known in the art, for example

using methbBEHES G ERzsh Herrr b et omarame hothbrog and
PCT/hhh8ttaPmttidsiranncicahdeinsine andate rtcodptiaa Al 8dhiBres. Such

Tan'%%ﬁ%%@ﬂ&%@@d%&ﬁé&ﬂ{&%%%%ﬁg go%ggﬁ%%ecombinant
DNA techniques known in the art, for example using metheds described in Robinson
ef al. International Application No. PCT/US86/02269; Akira, et al. European Patent
Application 184,187, Taniguchi, M., European Patent Application 171,496; Morrison
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; Qi 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.1.), can be
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at al. European Patent Application 173,494; Neuberger et al. PCT
International Publication No. WO 86/01533; Cabilly at al. U.S. Pat. No.
4,816,567; Cabilly at al. European Patent Application 125,023; Better at

wal Ah2R8)srience 240: 1041-1043; Liu et al. (1987) Proc. %9 ﬂﬁgjm
USA 84: 3439-3443; Liu et al. (1987) J. Immunol. 139: 3521-3526; Sun at

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 at al. (1988) J. Natl. Cancer Inst. 80: 1553-1559); Morrison, S. L.
(198BpSeiwinced2id: h2M2s bRGF)dRs eiatidd 98tBictecleiiguizsdudi,

Wmt@ (S0 e@%nﬁi%tﬁ%@?d@%%b&@@?&é‘t al. (1986) Nature 321: 552-525;

Verhoeyan 1988) Science 239: 1534; and Beidler at al. (1988) J.
Immunol. 1@1511&195%! w%&@@%&wm%&f&%%&mmny
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nOﬂ-'@HfH&BdﬁﬁQﬁ&i@@%@G{ YinSidis AR antinesboisesead to guide
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Bio/ Tectprotisygiarl2iiBel-08) ofiwbdessm whilsribttomaindertitfotly ¢ en(Sdel
hereipyipfersaag ARHBREMOIRIRRGH SR A sHRARMAINMBOMRIEREA S om

population of antibodies, I.e., the |nd|V|duaI antibodies wjthin the

populABITARETFE ATRIPRRIBE 2 FBP HESEAPacH SETS Ay SBRAE Iy Wl tions
that rfragnieaiprdsecit anthsing| b sldpget diidh exhiblidbelyenmetbmitesnibtreactivity

moneglangl eriibadiesshersin shesiitalbnnidacehimenicaanibadiosdn

which a_portion of the heavy and/or light chain is identical with or
homAbYolE e 1954)
The present monoclonal antibodies can be made using any procedure which

produces monoclonal antibodies. For example, monoclonal antibodies of the
invention can be prepared using hybridoma methods, such as those desoribed by
Kohler and Milstein, Nature, 256: 495 (1975). In a hybridoma method, a mouse or
other appropriate host animal is typically immunized with an ilmmunizing agent to
elicit tymphocytes 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).

41



corresponding sequences in antibodies derived from a particular species
or belonging to a particular antibody class or subclass, while the
remainder of the chain(s) is identical with or homologous to

wePtisshoasing sequences in antibodies derived from anothgf-$RRSIRS o730
belonging to another antibody class or subclass, as well as fragments of

such antibodies, as long as they exhibit the desired antagonistic activity

(See, U.S. Pat. No. 4,816,567; and Morrison et al., Proc. Natl. Acad. Sci.

USA 81: 6851-6855 (1984)). The present monoclonal antibodies can be

madd.isamgsarfiagibsicunstivicinteihiceswertndsiana bagtiboeiesartsor

example.PRgcIRakaaipadissalibg, é!%%t&a&ﬁﬂgh@@@&e@@{%yamﬂm
r

hybridoma methods, such as those described by Kohler and Milstein,

Natuf@ BBEn £58- A %5- b W fmaliftietis h#ouse or other
appropriaterhoiteamnithalisady picadhitabimion irephvithniomdratatnizibhgdgent
to_elsithmphacitadiataniuce antibadaniba il sReRealbitd iR, cun
the immunizing agent. The monoclonal antibodies also can’ be made by
recoribffEAPEINIRIHERIaRting (RaraguFidee He & s eet iR opinstanag, dggstion
4,816G:a0 (Gabiletah) BNA. erenglagdnepdisdesatbmenosionat in
antibodies. ¢an, b, ¥§£§l%f1%%é%£eﬂuﬂp9a&§;9ﬁ8%%jéﬁ?i??x:éioﬁx‘;’ﬁ%'g'i?' .22,
procedures (e.g., aby using oligonucleotide probes that ar€ tapa fe of
bindid§épadieHy o e rfekd At dirkp i digrstoy efrtatikgdiciumiselsf produces
antibegiegpndda V42006823 Sd kil /L2005 8A0:430ks Libakies ingle
antibodies ar.active. nt(%llﬁod fr S also, can be generated.and
eret A S S B AR, P P g
No. 58048450 esERgpePTBiRsaias s ie4il papatde0s 685 1imB antaet
al. In vitro methedsas alsosuitabienion Rieparngeneyalen.aniibegies.
Digestion of antibodies t cr)%uc fragments thereof, particularly, Fah
e e e et P AN G e s et ogee
art. FemBezsesivdieivbranthndics prd forpmesaissivgl papain) = Xamfles efv
papajmglige stionRIfHR IR dig el Tl RRIRNGARPIGAINRES that retain
Publlﬁgtg}, ,Nc%. y% 4(29348, published Dec.,;é, 1994, and U.S. Pat. ¢
No. 457 B P AL A e A S ABE eY KRy BRI B RS ©
identiuitedirgerhioinudinyfrafivesyts] Chitdth £adii igpreantdyded ohithiititha
S!n%?n%ﬂﬂﬁ,%? Eﬁt'é‘@M‘%@?@%&Q%%J@%&%@%@éw@ﬁ&@%s
e Sca% éea gnrzrl]c%nby techniques known in the axt and can be screened for specificity and
activity according to the methods set forth in the Examples and in general methods for
producing antibodies and screening antibodies for specificity and activity (See Harlow
and Lane. Antibodies, A Laboratory Manual. Cold Spring Harbor Publications, New
York (1988)). Also included within the meaning of “antibody or fragments thereof”
are conjugates of antibody fragments and antigen binding proteins (single chain
antibodies) as described, for example, in U.8. Pat. No. 4,704,692, the contents of
which are hereby incorporated by reference.

The fragments, whether aftached to other sequences or not, can aiso include
msertions, 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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that has two antigen combining sites and is still capable of cross-lining
antigen. As used herein, the term "antibody or fragments thereof'
encompasses chimeric antibodies and hybrid antibodies, with dual or

waulliRle:antigen or epitope specificities, single chain antibogies&Mos 029730
fragments, such as F(ab")2, Fab’, Fab, scFv and the like, including hybrid

fragments. Thus, fragments of the antibodies that retain the ability to bind
their specific antigens are provided. For example, fragments of antibodies
which maintain HIV gpl20 binding activity are included within the meaning

of theatdiReal PaRRSIY R ERTRaR AT RSt 2SR pr s BBl o bdigntfug rraidiae.
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its cognatearkiganeFunctional or active regions of the antibody or

anibody Iragmen SRR mHBEESIR A Rergcolan o

the proteln lowed Yy expression estlng e expresse
polypefiaek gﬁé@ﬁ%&‘ﬂﬂﬁﬂ?%‘?@%&fﬁ@&ﬁ@?@ﬁ‘f%oé §|€i‘ﬁléa Besedersrbed by
the artaadieainsivslensitenspedifiandUtaga Esitef, themnRrclale, ackd (1985))

enco% h% antlb%%z(y g@gﬁ%&l{y fﬁ&m%@tﬁgﬂ%r')) Mrdag4d nb%ﬁes ‘(and

BIOtE‘C
ﬁagments thereof) also can be produced using phage display libraries (Hoogenboom

etal., J. Mol. Biol. 227: 381 (1991}); Marks et al., J. Mol. Biol. 222: 581 (1991}).

Human antibodies also can be obtained from transgenic animals. For example,
transgenic, mutant mice that can produce a full repertoire of human antibodies in
response to immunization have been described (see, e.g., Jakobovits et al., Proc, Nati.
Acad Sci. USA 90: 2551-255 (1993); Jakobovits et al., Nature 362: 255-258 (1993};
and Bruggermann et al,, Year in fmmunol. 7: 33 (1993}). Specifically, the
homozygous deletion of the antibody heavy chain joining region (J(FH) 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.
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As used herein, the term "antibody" or "antibodies" can also refer to a
human antibody and/or a humanized antibody. Many non-human
antibodies (e.g., those derived from mice, rats, or rabbits) are naturally

waligenisgty humans, and thus can give rise to undesirable fpRHES0s/029730
responses when administered to humans. Therefore, the use of human or

humanized antibodies in the methods of the invention serves to lessen
the chance that an antibody administered to a human will evoke an

undesirable immune response. Human antibodies also can be prepared
using any chbadyhwispnizeE s reqhlequest getshatioueeior hamsare! recombinant

mon@ﬁ@éhﬁm@ggd% 9{%@%&&@%@%&&9&@@&%&9@%@0&% Blgé)gmde

(Monaoclonal Ant les and Cancer Therapy, Alan R, Liss, p. 77 (
and Y85 }ﬁaﬁa‘a g ¥|mr‘?ﬂf‘1ﬂ§?1&°i°1 ys%‘*ﬁ%ﬂ%?@@ii’?nﬁaﬂ%ﬁn-hum

antibadibsitanda fragmahtestheeot) chlspmambibogrogwettiedsicigipliage
d'sp'%¥g+9é§{tﬁ§r£!§£08&ﬁ'a?99m flidiad, MQluRIOhdR LAt A Marks

et al., J, Mot. Biol. 222: 581 (1991)) Human antibodies also ¢an be

obta.ﬁa@crﬁe;m%gaﬁfewm’a@ ?f G EXEEAH RIndRg AUG AT HRoEARe
that casn@icshiibeda ful geperiniseho fhtmaniasiibbaies (pedipkponsdtiaty.

mmunizatien haeRENAGIoRPaTo8e EstelatabaUlSshaly Proc. Natl
Acad Sci. USA 90: 2551-255 (1993); Jakobovits et al., Nature 362:

255 SBRIETGYTI AP RIS FREAR STRRSVUZ RORIHR SRR 33pedn3)).
Speaiﬁma&lmztzhe rftanarygadiicelatornns thenantbDHy deaionah@bnjoiring

reglo n}hg%%@e%ﬂa asgﬁmmm@@%ggg %Mﬁ%fgﬂ%ﬁﬁéﬁ% Qe

comp etel ition of endogenous ant ction, an

succassitatlavelef @Fﬂﬁﬁpﬁn ﬁ%’éﬁféé}‘mfﬂh@‘%ﬁfﬁ% W’@‘@ﬁé’hﬁ?ﬁg‘r‘ B GeT Y
ge rnwfﬂmmdtqmm&eme@uﬂmmﬁhﬁzpﬁmmmmany antibpeidp pomn

antlggn challegge We 2cp O Iﬂ:s 5832%\; T/Uc§%9 ég%%gBVO"hlc nt%‘%gtynd
ally

humanlzatlon tecleques gener Invo e use o recomblnant

techri6iEgY itoten Apripinat antodyNm %ﬁa@ﬁw@ﬁ%@r BT FRIuCnCes.

polypesiidaichains.afan @ﬁﬂb@ﬂyambsmrésﬁ@ﬁdmadwmﬁma@@d into
form of.a non- huma ntlbod or ereo hi

antiboé‘i? Orantibody eflsnn or agr\‘m (=5rem¥l Sl%ésa?s %rﬁl{n arﬁgﬁj ically
Fab' ,wmmlhﬁ@rg%mmmmtp@ﬁ% @ﬁléhesm@ﬁmwbmmﬁ EBresines are

portiqpreh@Rd Bﬁm&l@ﬁma Sl BUNRB bR RO HRRHRGY

integrated jnto t mewark of a human (recipien nt ibo
ganﬁ% {{Q,S genera contzgn at eastapomr(]}é of an antibo. yco qgnt region (¥c),

typically that of a human antibody (Jones et al., Nature 321; 522-525 (1986);
Reichmann et al., Nature 332: 323-327 (1988); and Presta, Curr. Opin. Struct. Biol. 2;
593-596 (1992)).

Methods for humanizing non-human antibodies are well-known in the art. For
example, humanized antibodies can be generated according to the methods of Winter
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 io 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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To generate a humanized antibody, residues from one or more
complementarity determining regions (CDRs) of a recipient (human)
antibody molecule are replaced by residues from one or more CDRs of a

WPRREfRgRshuman) antibody molecule that is known to havedesieflsize7a
antigen binding characteristics (e.g., a certain level of specificity and

affinity for the target antigen). In some instances, Fv framework (FR)
residues of the human antibody are replaced by corresponding non-

human residues. Humanized antibodies may also contain residues which
are fdied eraditheiSirP dNe Sif it #yolriapati ntile, ithPoPte NG IR 8364

framework saguensesmd Saneraliy, ahumenizes.aaiibody, has one or more

amino acid residues introduced into it from a source which is non-human.
In practice, humanized antibodies are typically human antibodies in which
somePE R aesiterd Camgpiinibynddiis FR residues are substituted by

residues frof.anakpgRus Sl It 0 dRel- AR diGS fihiRERIZEdeutics described

antibodies generally contain at least a portion of an antibody constant _
regioReTERYDAY PR HAE P REFRERF SRR LTRPRRSHISS A Darpattide dyipits.
522-32f phaG)eiRedt imanatiehahaNatore: 3328232 cl 8883 atchnto

Presﬁ%&%&ﬁ@@%ﬁ%@r}?m'- 2: 593-596 (1992)). Methods for

humanizing non-human antibodies are well-known in the art. For

example, hURSaTASH BREBOGRE LY Hegtbk: sTEradE srtirrpesitRe and
methadinad:\d/kamanchcaiwarkessbid anesiel, abmplaitice GALhkR? frkble for
(198G R iesmann el alia WL §%ﬁ: Rt éjﬁ?%%}i angperhocyen gl
al., Science 23§ 195@?5_36 198&55_, y su s%tut‘ing To et.znt' CBﬁ_s o?%ll_n) 3 )
sequéAEELISP R teRelisshSrpsat e eRCh Fc ARt EReapRIBtRy involved in
Methegdsythabcambptisedhtospspdt e Emanizecanlibosiasoa ks tisBody, to
described in U.S. Pat No. A?QIJF%S 7éCﬁlgill .et al.% U.S. Pat. N@..
o565 T L saan of D PSRRI S5 Posdoeaus, i e
Pat. 9bbeing 3ymgpetiblesvitichy otisrirgsdivnof fiySomodti oo zsbrqDagris to
al.), UnSpitaieNen, 939588 dihabrilaRatt Rt Jeivb 3s RataMesuBichiip, 364
(‘]akoat?:gi\al iglf?:;[ & ; e?snigc u'[l%‘ s%ag'rsNo' g’z}sﬁ% 7sg é?/lgg%aaql tSI? : §¢; starches
Pharmacedtical Compositionsand (Kits The small moiecule, peptide,
nuclesach@igican dtaplbodiyothtersiprsbticsivioss dbe éis Herativemyush 2s sodium
formuaieelypiamhasmans Wicdl cameR e as:he-RreMdeddR kit gaddith;
pharmafeu cal formulations may also be %oated n medjcal devices or
onto malt; gelatin; talc; excipients, such as cocoa butter and suppository waxes; oils, such
as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, comn oil and soybean
oil; glycols, such as propylene glycol; polyols, such as glycerin, sorbitol, manniiol and
polyethylene glycol; esters, such as ethyl oleate and sthyl laurate; agar; buffering
agents, such as magnesium hydroxide and aluminom hydroxide; aiginic acid;
pyrogen-iree water; isotonic saline; 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
magnesimmn 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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nano-particles for delivery. The phrase "pharmaceutically acceptable
carrier" is art recognized and includes a pharmaceutically acceptable
material, composition or vehicle, suitable for administering compounds of

wheRkasskt-invention to mammals. The carriers include ”q%?fug%gmzwso
filler, diluent, excipient, solvent or encapsulating material, involved In

carrying or transporting the subject agent from one organ, or portion of the
body, to another organ, or portion of the body. Each carrier must be
"acceptable” in the sense of being compatible with the other ingredients

of the formuldomianef Rbarinjasisiselin atherishivonmtiSiimds éxdndpl @siief soluble

mfillteééﬁ%ﬂﬁﬂﬁﬁ,@a&k?@%é?o?fo%?d,ﬁ@?s@ﬁﬁ%?&%aﬁﬁﬁ%ﬁ@t&%ﬁ%h {éﬁrﬁte,ﬁoam
INcluae: s IS, SUCN as ose ucose an ucrose, starcnes, sucn as
corn JDEHARIATe SRL IR FEOAOLE: AR DO ORTS gt ssascoroy1
sodiumlwéasokytrietd hpbliiessoktties)uiodeatity delyioserac BT,
powdered{3986A AR HA; SXCIIGHS SHGRAP FREAR PHIEE

and suppository waxes; ails, such as peanut ojl, cottonseed olil, safflower
oil, seBHE B ORE ST BIPRTIEa TR B N SOt fatario acid,
propyhdoepbbycaicipolydibe $ilkeh as glycerin, sorbitol, mannitol and

po'yethy'en%&%ﬁ&ﬁﬁ@ﬁ%@&ﬁ%ﬁ'%}sd@%d%%usw@&%ﬁ@%z,

buffering agents, such as magnesium hydroxide an minum .
hydro?ﬂﬂé?lafﬁﬁ?ﬁéege?&;bﬁﬁ%g?ﬁl%é@hfé‘f&@}?ﬁ%é@éﬂﬁ@“mﬂgéﬁ%ah vaginal
solutiend/etipgtaleeialinphssphiaie thiffermabititienaxposhedhief ok {Q¥iented in
compajibl I ] I tions, \Wetting
A S U so%*ﬁ%%%éﬁg%u e ot
magnBRRSteESEIORRL HEAF S dBmrH e bereeralingg avit s carinig
agentsatsilat eiprigsflasiogin gangk pefming RN e IhesaRvativesaNd
antiox| I e nt in.th ositions. 45.WO

0061 GRS R L B BB S0 S e orcon
acce b REaRO%H Eves ifiem el ARy salub Rb eI oG EaRinS, Ragedwiaf active

ascorbigrediah, GrstaingyHroshiaridereadiv b &iswf teses0 it preferably from
dﬁ%@nd th% like; oil-soluble antioxidants, such as

metabig,l,g{ii ’ SOd;% ] gilijlf ercent, .

ascorbyl paﬁ r%?fgf'e,q;uty(ia &d ydroxyanisole (BHA), butylated

hydroxytolu&tRthB s prepasie ihgsedpynglatiane oriphacsiseopinchule thecsitipent

like; anehetakishelalingoAas Bisibiyd AGilkicAGHE plvienediasmifgn the

tetraaga?ggr%ggf cgp%%gé%g/, ?}% %irtcx)lL.’o%gs%rggsgg gﬁgtedients. In general, the
formulations are prepared by uniformly and intimately bringing into association a
compound of the present invention with liquid carriers, or finely divided solid
carriers, or both, and then, if necessary, shaping the product.

Formulations of the invention suitable for oral administration may be in the
form of capsules, cachets, pills, tablets, lozenges (using a flavored basis, usually
sucrose and acacia or tragacanth), powders, granules, or as a solution 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 pastilies (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.

46



phosphoric acid, and the like. Formulations of the present invention

include those suitable for oral, nasal, topical, transdermal, buccal,

sublingual, intramuscular, intraperotineal, rectal, vaginal and/or parenteral
wifinipistsasion. The formulations may conveniently be preseptqd i ko730

dosage form and may be prepared by any methods well known in the art

of pharmacy. The amount of active ingredient that can be combined with

a carrier material to produce a single dosage form will generally be that

amount of the compound that produces a therapeutic effect. Generally,

out of one Haselid dqsegedermnsthisharivyentiionifbraral ednonsainout (Gapsiieent

to abeswiuNEkHRBRE SRS acthged RReslient) piRferally IR APRYLReq
percent to about 7%&ercent, mo tprefer?z?ly from about 10 percent to

about™t B CE MR AHHETS S B ARG RE SET5Th Srsh g &ogfum citrate or

compdisificing inokpdetthedtepnf of thedilywitg: dibociatiaremizn wiboey or

complex.afdhe-Resantdey et Witlithe: camisand. Lriienally. Qia&a Qé, for
y

more accessory ingredients. In general, the formulations are prepare

unifo PRI TR RSB FRBRGr A alen 8RHih BPXymp Bl gPapencrose
preseaaﬁinvmﬁtgmhmdﬁhdﬁqﬂ@dsudtr&egymdlnélgim&giﬁ&@yg&ﬂts_,cmd‘ﬁﬂﬂgﬂ-agar,
both, g iheRARCBSAN: SHARINCLINE, RIGKSL E R URIRT (18 odium

invention suitable for oral administration may be in th . apsules,
cach SN FBIETE "RIPEMESETRISINeF A FRAFEM RSP iR 20rF Stfers such as
and mmmmﬂgamanﬂmmmﬁﬁwmu@@ E@S asgﬁiﬂémpreacetyl
SUSPERSINN otk 3 AMMEONR ALIR0 ARSAUR A S5, AN LN WAteS ﬁ%r

water-in-oil liquid” emulsion, or as an elixir or syrup, or as pastilles (usi

an indPECE, Sifdyp Sy ST SHATER CRHRCHFBRTE S-SR dRoAS YR8l or
as melivisastinmandyihalie, sdchixaoss aiBiaer:aRT coRIGTMINEE: THBY Bhse
of a cgmpaund of the presentnvention as.an active ingredient. A .
comp B A B o S S omprie
electPaFAPBRIREsHESs. SO cymprdiars 382 Yipiy YIS 2005Y52 b7 suriey ebtiglfillers
dosagestdrag aiihariey eation daoe haBminis ERURRAEARS MO @l8S sugars,
pills, dragees, powders..granul d the like), the actjve.ingredient is
mixeésvv\‘/gft agg*gg%rm %S?Iélpﬁ‘éerlﬁ%s g&?ggl%ngggyecﬁ 36 é tcgaerir‘l%gr's, such as
sodium citratdabletapeserunsdsHospiraessderito matding ot Foilbiig ofifers

or exighdetsesda iRSedients. Compressed tablets may be prepared using binder (for

example, gelatin or hydroxypropylmethyi celiulose), lubricant, inert diluent,

preservative, disintegrant (for example, sodium starch glycolate or cross-linked
sodium carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets
may be made by molding in a suitable machine a mixture of the powdered compound
moistened with an inert hiquid diluent.

The tablets, and other solid dosage forms of the pharmaceutical compositions
of the present invention, such as dragees, capsules, pills and granuies, 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 siow 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, filiration through a bacteria-retaining filter, or
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starches, lactose, sucrose, glucose, mannitol, and/or silicic acid; binders,
such as, for example, carboxymethylcellulose, alginates, gelatin, polyvinyl
pyrrolidone, sucrose and/or acacia; humectants, such as glycerol;

widisilesrating agents, such as agar-agar, calcium carbonate -pQtaighokh 9730

tapioca starch, alginic acid, certain silicates, and sodium carbonate;
solution retarding agents, such as paraffin; absorption accelerators, such

as quaternary ammonium compounds; wetting agents, such as, for
example, cetyl alcohol and glycerol monostearate; absorbents, such as
kaolirPnivdoemstingeteitizing Azduamshe foim afsloileaidid wrsteaitions which can

magngsiustaasatensaliseolystmdent: ahnels; il hiati niiaiS ety
and rpsixtures thereof; and colorin ‘yiaﬁ%ents.,ln the case of capsules,

tablefS EHSTHS A8 SRRNTARRU RS TSRO Satebinprres and
buffermy EgertsoiBplidtiooripoditiont ot dheimiise typednaysatadyber
employad-asfileis dosafh ﬁs(aﬂi&%@' il g&%&ﬁ%ﬁﬁ%&?g@k{?iﬁ%%g delayed

excipients as lactose or milk sugars, as well as high molecular wel }
poly TR GRARIES Sherthrs Fiee AR pPberihedisasy b rabensH<

or moutisigneoptinhatiyeuiThontior impeiteaceassarpdrigmidieritcapsulated form,
Compresseg-iablelzmay fe.BreRrred ssingLinges (os,example, gelatin

or hydroxypropyimethyl celiulose), lubricant, inert diluent, preservative,
disintegrant-tf3idsesrsp oras de srad adrinigitiomes te crosammiat thpiaasion
carboxyimiethydreekattiselly auctachiaetivisondispetsma dgentoMutded

table ing | i I mixture. of. th
o RRRE DAL ML ASHIEHE PROHRA IS R e
and OB SHTFeiREdRerb AT HreaTeTma Hiae ddtheaTb Srep asifer rkeppipavater
presesttoifiveslion; s sstibilageas, RapsuBial SRR d OMaLIesholdYepropyl
optional I repar it i and shells, such as enteric
cat e S S S ek
art. THEPhby-BrsdPe ehorrutitdin sariais soiressiogiosndntrofeder,
LelgaSMI &h@fa@ﬂ&e?gaﬁrﬁiientgw@ieimeuﬂf@gﬁ%%mp, pqgrem}ﬁene glycols
yarax thyl cellulose In varying proportions to proviae the
desirgﬁ%%%g&%%%%?%ﬁgﬁa&ﬁ}ﬁgﬁ% ?igle%?(ilkgosomes and/or
microspherBssidphiythikilptonts therd ganpdetiessrmpiésoiitcdtisrdhwountiveah
bactejiarsaiaining dli@hoRifdds WO ORISR 24D Ghls2Q0 R840 by

inconglrbanIIi]ng %t rriilnidzing %%(regts inﬁthe for%n of sterile solid compositions
which Tan Be eSored In SRR WAt 8 some other sterile injectable
medium imm@magé:lys, n addition to the active compounds, may contain suspending

agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystaliine cellulose, aluminum metahydroxide, bentonite, agar-
agar and fragacanth, and mixtures thereof.

Formulations of the pharmaceutical compositions of the invention for rectal or
vaginal administration may be presenied as a suppository, which may be prepared by
mixing one or more compounds of the invention with one or more snitabie
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 rectumm or

vaginal cavity and release the active compound.
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before use. These compositions may also optionally contain opacifying
agents and may be of a composition that they release the active
ingredient(s) only, or preferentially, in a certain portion of the

59)' t7inal tract, optionally, in a delayed manner. EX&W?%QI@%/@HB&
embedding compositions that can be used include polymeric substances
and waxes. The active ingredient can also be in micro-encapsulated form,
if appropriate, with one or more of the above-described excipients. Liquid
dosage forms for oral administration of the compounds of the invention
include phaFeaacRutaaly hepeptabiaveRivistans, RECaRm BIoASinal
solufions;SUSRENFIONS: S ues.and elbiis.In.addiion o e aglive o oy
ingredient, the liquid dosage torms mafcontaln inert diltient common§
used frriatops SORRIBEfICh camipieas pEr&ROTRGTHES SBlvdirteprehisftizing

agebnts andmﬁ&igksfﬁaf@,@fé@ﬁ @%i@ﬁh&ihﬁﬁﬁ%é?%mha@lﬁpm?@ﬁ%md of
car ate, ethyl acet te, nzyl alcona enzy nzoate, (0] ene
o G R e O e Foborn,
germsobligas. catiens and isbdantre Bitsjctjty cenerotat atnydrofunadalodiioterie

polyelhyiana aNenls1anshiai-aetaRirE810 bacbi @ ikl M e atives,
theregf fesides inert dil tttants,{}he oral gompositions can also include
adjuva‘ll TR RS vz\*/%tﬁﬁ’% :ﬁnga S-Sy Sifying and suspending agents,
sweeteningTikoeiotingytscolerin greparfand gglameaypeassny ativéddigaritsin active

SUSD&B&B@B& By additiondontie AGLVR, oM BQHH%%’I PR ERIRINfats, oils,
suspending agents as, for example, ethoxylated jsostearyl alcohals,
A T N e e S T
aluminiirenmscbestyitoxi sidicl enidrife aad amcagadea ndarsgasamtisoénd

mixtures thepget £ aunyations ehigPRAlRARAYH cal.CamRRSIHeNS Bl dhson,

invention for rectal or vaginal administration may be presented as a .
suppESIBRFRFRRAF TR B Berdied W-mikmgeanb et dsimastiage

of theui:n\pelytwmqﬁmmae ar migiees wifdikie ndnimtatirfpeyeigieafdidonally
Ca”'%&1&9&9&%%%&1&%&'Emﬁ%%l%ﬁﬁ&oﬁ ysiylene gvealia

suppository wax or a salicylate, and which is solid at room temperature,

but li§oTbsEBisdyYdrRsEbaRsreuahas BHERSiBRE PIRERSelt in the rectum or
vaginal cavityssderielbpaehthdaetive addadpdunda bl o206 LBRRBRA

55;’%%?%%9 \/éé%%%a%%%u@mﬂé%}l%ﬁt%&Q&Qﬁé G AR5 SI0N PHUGD AlGis can
be made by dissolving or dispersing the compound in the proper medium. Absorption
enhancers can also be used to increase the flux of the compound across the skin, The
rate of such flux can be controlled by either providing a rate controiling membrane or
dispersing the active compound in a polymer mairix or gel.

Ophthalmic formulations, eye ointments, powders, solutions and the like, are
-also contemplated as being within the scope of this invention,

Pharmaceutical 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 enmlsions, or sterile powders which may be
reconstituted into sterile injectable sofutions 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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administration also include pessaries, tampons, creams, gels, pastes,
foams or spray formulations containing such carriers as are known in the
art to be appropriate. Dosage forms for the topical or transdermal

wabinipisisagion of a compound of this invention include powdﬁé%/é% )]%29730
ointments, pastes, creams, lotions, gels, solutions, patches and inhalants.

The active compound may be mixed under sterile conditions with a
pharmaceutically acceptable carrier, and with any preservatives, buffers,
or propellants that may be required. The ointments, pastes, creams and
gels may cantaipldincidsiiivle q@buaaidecaniianpehadttiaimmriiomployed
SxXCIpiRle naHAIL AR A BNANEORIAN & At A Re N YERPAI S oyl
starclln, tragacanth, cellulose derivatives, polyethylene glycols, si |co%e§,
bentdAidsassivterelc RIoRalens sty soholvrieyerralvegteaditbs 8be) Pad sdiable
and spfayfeseRicon iRkt ibi Ak QR QA LoROSHPID RThgEdAlsd Y@RiO8ters, such
excipients. such asiacloseJalc, Slicic acid. abiminum xdiouds, cajolum,
silicafés an po?yamﬁ?e powder, or mixtures ¢ thesg &ibstances, praysg

can aaaferniaiscenleithisu Stothampintormaranfshe ravize particle size in the case

chlorefiunpRhysheathans=and salaienursubstituted hydrocarbons, such
as butane aﬂgegro(%gne. T ransde%i%aé dpatch have th?1 added advant%g

e.
of providing'con OGRS SR G co%a&)ﬁﬂ V%?tﬁ%mpr%s R TROERe T8 e
the begints gehlsifidngesfotmmddispdrsing agknisyFaissuiemef dredispuarsing

the compasipchithe RroPeishetiim-ARSNBHAR vEARARGEFSaNAISP be
used to | cre?se the flux of ti}e compoun ross hektski{nré The rate o

such’ BEESH IS By RARTBS 8%1 &R afid and the
membikznl wrydilsp besipgirehls tctiviidoirgionindgimts. pailasergastrirdivgel.
OphthaigigefQmatifnfne e AIIPISRhPRVES RS QHliRBsI BBk the

are also contemplated as_being within the scqpe of this invention,
P S AT BT Y O A kB S a1 gt

admidistnasionpompriceas aBoMmo reccosigponas gbkie.invention in
combinationyih QA& O51BR1E RFERAERIGRAY SEraRipR!S SIRHIRISRIRIE

agueous or nonaqueous salutions, dispersions, suspensions or

emul 58I Lea el ATEATTHRRSYE OF ETHRHHERISE THEcSteris may be

injectakiengdishtdng o dispersionsd ustppristofusestaiiiielor mayptoniataterial

?‘”tioﬁﬂ%ﬁ%%o%{"@%{e% ﬁﬁ%&ﬁ@?ﬁ@at?&%&%ﬁﬁ@&ﬁ%%Eqﬁﬁégi?eﬁoc[éﬂé{lﬁéiﬁ&n its

ISQtOI’]IC Wi _t e b‘|00 0 t (S intende recipient or suspen mg or .

thickeat® af éigs‘g?kg_mthwh, in tuxn, may depend upon crystal size and crystalline form.
Alternatively, delayed absorption of a parenterally-administered drug form is
accomplished by dissolving or suspending the drug in an oil vehicle.

Injectable depot forms are made by forming microencapsule matrices of the
subject compounds in biodegradable polymers such as polylactide-polyglycolide.
Dspending on the ratio of drug to polymer, and the nature of the particular polymer
employed, the rate of drug release can be conirolied. 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 rectaily. They are of course given by forms suitable for each

administration route. For example, they are administered in tablets or capsnle form,
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WO 2006/023827 PCT/US2005/029730 Examples of suitable aqueous
and nonaqueous carriers that may be employed in the pharmaceutical
compositions of the invention include water, ethanol, polyols (such as
“gj%gg;a53@59pylene glycol, polyethylene glycol, and the Ilke)P%?%g,wbg}aEgmﬂ
mixtures thereof, vegetable oils, such as olive oil, and injectable organic
esters, such as ethyl oleate. Proper fluidity can be maintained, for
example, by the use of coating materials, such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and
by theyisEaiosuithekiins Thesercompusiticuspmiyralst . containtatjmiants
SUCh 3R QIGSSRYAIMES: MBIHRG, @&%ﬁﬂ%ﬁl&l@&ﬂgﬁpﬁl@@m@ersmg

agents. Prevention of the actio microorganisms may be ensured by

the |ﬁ@%%WB?%%ﬁ&Q%WWﬁE?@H&P%W%tlfungal agents, for example,
paraben, cilbeqibttsue Ghapinend| sionmistaticl; "aand thémlikesttdpayeatsallpe as
desirglle 10 BcIHOG JSIRRIGASRHRGRHED RR-PHAR'S S IR ERIgride, and

the like into the compositions. In addition, prolonged absorption of the

|nJecFéﬁ?§lﬁﬁéFﬁ¥aB§iﬁ¥]€£W8ﬁ???ﬁﬁaﬁﬁ%lﬁﬂ?gﬁﬁt %emlﬁy*m@maag}’aﬁoaﬁ
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a of t

desir e to slo SOI‘ tion rom subcutaneous or
intrarfithsaptalam f@éﬁ?@ﬁmprﬁsmﬁagp’aél fa@c‘éﬁﬁﬂ%ﬂ‘éd‘%ﬁﬂﬁé HédBrsiohquid
Suspensmrfmfe(;ﬂj&&tﬁﬂf%?sf&r%&dﬁﬁhﬁttﬁﬁﬂﬁﬁ?eﬂ&hxhﬁwﬁ@ g@wmmtgzr”
solubiliy Hoeraisglehsgrlion ehiie i theg deRends.upan s, 1iG.al.
dissolition Wi in turn, may depe upon ch sta size an taI
form ac}mw@ﬁmﬁwyf aeway?@anéb@@ﬁom%f @ﬁﬁﬁé}ﬂ%@aaéﬁﬁ?ﬁigtmdhe
drug éerefel hienRea YRS @dcbﬁeﬂss@iwﬁgmrpaaaw@uf@ﬂlaﬁdm IR amiedt to
vehlcle I table depot.forms are made b orm microencaps
R e e i B RS on
polylactide-pbhagyeeueks. H@éb@%@ih’g&?ﬁi%@ mm@ﬂt@i p@l@lﬁi@fqrath@apy
the najure,QhilsIPR¥IE YRPAERAILE MRIoYad om@yr%ag&dwgyreéﬁaﬁﬁnpie, a

can be controlled. Exam Ie of oth gt; ode radable mers clude

poly(SPIRGEETEID) AFH 1 y?a?ﬁ’rﬁlaa D8 %ffmrtwe%l@% FS??ﬁa NS are
also pmphrad)mymtsa}ppmgﬁlhwldm wh@@@m@@ﬂm%emulsmns that

are compatjplg yifiadye t%@&dé%fﬂﬁﬁaﬁ%%ﬂﬁéﬁ%@la&&f the RrssaptineRtion
may be given orally, pa,r%nter use plcally, %r rec alf hey are of course

give rpbv%trmxéeg‘ﬁ%g@z? in a sditable hy rated o1, and/or the

pharmaceutical compositions of the present invention, are formulated into

pharmaceutically acceptable dosage forms by conventional methods known to those
of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical
compositions of this invention may be varied so as to obtain an amount of the active
ingredient which is effective 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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administration route. For example, they are administered in tablets or
capsule form, 50 WO 2006/023827 PCTIUS2005/029730 by injection,
inhalation, eye lotion, ointment, suppository, etc. administration by

whissdiaRsdpMusion or inhalation; topical by lotion or ointment;,aad kectal by -,

suppositories. Oral administration is preferred. The phrases "parenteral
administration” and "administered parenterally" as used herein means
modes of administration other than enteral and topical administration,
usually by injection, and includes, without limitation, intravenous,
intrarmeasoetar ofivr slasgsy cinprvads eodibriniecaboied irvgabiivitadn with the

intracardiat, DRpseMalipiaPaHtpReRY, s aheloS URGHIAMEAHSInd
subcutjcular, intraarticular, subcapsular, Slégeara hnoid, intraspinal and
y&eﬁm

intradeShEHiREL TIPSR TRERRHS 1Re P8 TP Ghiie

"adminidkefedisystemically,” "peripheral administration” and "administered

peripherally, a5 used herainmean e AdminisERIcD 6has0mpouay.

drug or other material gther than directly into the central nervous system,
suchdrRns it STFETPaiRhE e ot AR A OfHiS PRESASRCH) CoRBRNis m
and eéheirdik & @racessesthiohexainple yvsishisuianeails sehtindnistratiibn. The

com Q%Hﬁk)g&nw Ql% %?&@ﬁ%%ﬁ)}gdqy 'EHQBﬁa%HQc&IH%ﬁ @mgﬁﬁifﬁrﬂ levels

therapy by any suitable route of administration, including orally, nasally,
as byofist Seartistacarissim st pptin Sadsrsm Mesrayis affyet and
intragigi@minilinavskéamicallyyaslilthp dwited effintnaiswet drops, including

buccally an sUblngt st ReARlese @G eME O UTINSHALOM v o

selected, the Compounds e “present invention, which may be used |
a suitaptaTh i farcaurarnddheistitn o pRbATa cEEHES omdsstiotisrareHiE
preseleinvarion, e docasiatal pierdRaupaceyivaly hceepiaiitbed above.

dosage forws 1b Conventi%alnmgat h%dg é&ggﬂ)@ﬁﬁ)ﬁij&%ﬁg‘%ﬁd@@y dﬁstzh %e%gﬁn for

CReTa BVOI SUDCULANSOT:
Actua &osa&é ever &Stﬁle active ingredients In the armaceutica

compaxitionsvoiethisanfer e indiralebenoiande bes wilbraga Gereshotfep!
the afém;xmﬂigﬂémlmmaiﬁ sfieatjuectoheshiaug, Eh@:ﬁfﬁf?@btvwewg
response 1or a rticular patient, co P ition, an [0)
e e PR e s R0 e SRR R aoys 10 0 about
level Wil me perid: ppotes varkdiscotdamonms iaSatimpehtireats angiogenesis or

associated disease.

If desired, the effective daily dose of the active compound may be
administered as one dose or as, two, three, four, five, six or more sub-doses
administered separately at appropriate intervals throughout the day, optionalty, in unit
dosage forms.

While it is possible for a compound of the present invention to be
administered alone, it is preferable fo administer the compound as a pharmaceutical
composition. Moreover, the pharmaceutical compositions described herein may be
administered with one or more other active ingredients that would aid in freating a
subject having 2 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 freating a subject having a HIV infection or

associated disease or disorder.



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
wemneyss,the duration of the 51 WO 2006/023827 PCT/USgRPp4082%739730
treatment, other drugs, compounds and/or materials used in combination
with the particular compound employed, the age, sex, weight, condition,
general health and prior medical history of the patient being treated, and
like factors well known in the medical arts. A physician or veterinarian
having ordifissysiitidieshedadmpinxes gaiyuctdter duswiimdcipres chb bathwvided
effeciv@mannkAfiReRRAATRACAHIGRALCRTROR AN LRAUERHIE A conduct

example, the physician qr veterinarian could start doses of the

comBRUSa SRS TSRS Ehrpolsddh i R AAHATe ftRECEAP JSition

at levelsicloswéntinandhay weedlisetkinedsbds sodmheepedhesdasietts and

theraﬁ%%Q%?H%?Wﬁ&@%ﬁﬁ¥h@ﬂ §aﬁt§;§r@mgﬁog&gygb&&e§@&e
.Ing d of the

effect Is achieve eneral, a suitable da% ose of a compound

inverARSTRAH BROTReRaTRR SERAUSIh RS 8 Bt IFtS-that RMFReRsHiR geygpositions
effectivetiorpiodeCix a éherape ek affeat dSpielRaamngieetwaidasendtitng, e.g.,
gene .upon t tors.descri Qs ral
R S AP B o e o e
for adpEbRSAOVFERIES&R T MieTRER ARsirarIeRje ST Breiated dintrsndde
from ek, 9K iR BRpEkSOBE-pRrkilogiams: ofbasly, weightper day,
more_preferably from about Q.01 to about 50 er r day, and still
o et B A B B RO
effecHYEWFISEIRt is that amount treats angiogenesis or associated

disease. If desired, the effective daily dose of the active compound may

be administered as one dqse or.as, twq, three, four, fiye, Six or more
cub- (AL SR e B e Mol Y oot
the day, opW&hE gathwanimiivsatra kormgdudsHite sramplesEfffdMrialacCer,
00”]3%é@@r@%ﬁﬁd_@[_%%@mﬁdmmi&?E’atﬂbaﬁe@(msg@ﬁﬁ@Q BONEGUSU GAG
preferable minister.the, compou armaceutic i
Morebtt S (Y A AT B G MR G LN T i et
admiRimisahasithRohs ooleolesotae rdertare Wit ediasichat theo miBfdafany
trealigghdf » VEGF pathway member.

As used herein, the term “RNA interference” (“RNAL”) refers to a selective

intracellular degradation of RNA. RNAI cccurs in cells naturally to remove foreign
RNAs (e.g., viral RNAg). Natural RNAI proceeds via fragments cleaved from free
dsRNA, which directs the degrading mechanism to other similar RNA sequences.
Alternatively, RNAi can be initiated by the hand of man, for example, to silence the
expression of target genes. RNAi molecules useful for RNA1 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 cligomers or dsRINA used for RNA interference.
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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
S/Q aving a HIV infection or associated disease or d@fﬂﬂzoﬁgmwmo

WO 2006 023827 PCT/US2005/029730 The antibodies and complexes,

produced as described above, can be provided in kits, with suitable

instructions and other necessary reagents, in order to conduct

immunoassays as described above. The kit can also contain, depending

on the particuERNarhaviogsSsaqused ssifitaniiyladreldcardtother packcag®NA
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immunoassays, such as those described above, can be conducted usin
theseRta; Sqfwsnﬁﬁ SHfficientinpas S CERIBITECR 9A o Bt BRI/ by the

contamehipacks kibasdispenser together with metructlons e.g., written
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treatin a sub ct h Vila aberra iR
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for eﬁhﬁt@lltﬁc&eqnmatsqzaawses_éee@t @?h‘?ﬁﬁ%@%ar tst_%zieﬂ:?ml” or
moleeuﬁ%ﬁafe%amtq«s B VAl oE WLABAG chdfabiefidtit) dierd), etc.

dTdT- d’% t(ese ), 5. UGU dHCC G T segse)

rigt 10 0 nG % Um% dT =2 t‘xerem
RNAiTRolecul g ﬁttreﬁmr &ith any portion ot cf\rll}gt any one of
a vmmpﬂmwﬁyawem@eﬁaﬁs@%@é R ﬁaﬁﬁettetarﬁtqamtw@teré#éegmal
("R N%Eaﬁgfafaltﬁaaoﬁatsaﬁﬂald R aepltia:aesyasl alieRoRihR NA. BNKY
occurs in ceIIs natura to removet%\ﬁ RNAs e viral N’A%%%ﬁni i
ﬁ'ﬂ n

Natura?tﬁﬂ{m}lpggeeo Vla ra Aty cleave rom mto&s A,

directsntifeetisgredingnine Ghdiakdarsentwifior SimitaprRAcsEqlidneasiue, level,
Alterngpivielys1RNALEAR, %Wt@té kythgiRand pkemap of@&tﬁﬁiﬁ@@,ea tramt

silence the expression of tar enes. RNAI molecules use IforR

1o SO Y8137 B T A i R TN A o R B

"redueeiprinteiiit! Tsuratdateheobilifiaporopirte amtoidial pedebastvalus, level,
feature, characteristic, property, eic.

An RNAI agent having a strand which is “sequence sufficiently
complementary to a target mRINA sequence to direct target-specific RNA interference
(RNA1)” means that the strand has a sequence sufficient to trigger the destinction of
the target mRNA by the RNAI machinery or process,

By “small interfering RNAs (siRNAs)” (also referred fo 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 siRINA 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 {o be
degraded. A range of 19-25 nucleotides is the most preferred size for siRNAs.
siRINAS can also include short hairpin RINAs in which both strands of an siRNA

duplex are included within a single RNA molecule. siRNA includes any form of
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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

ot treated with antisense nucleotide oligomers ,’% %i;l%

%%e@r‘p FEA interference. 53 WO 20061023827 PCTIUS 200510 RN RR!

SiRNA having a "sequence sufficiently complementary to a target mMRNA

sequence to direct target-specific RNA interference (RNAI)" means that

the ss-siRNA has a sequence sufficient to trigger the destruction of the
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of hedpsiany e SRR NALIRVAINES, FRMRAHRAL A AIE) o

level, feature aracter tic, proper}é’ etc. toa ta econtro referred

to mtél*@ff'é?n%%ﬂw%f%rﬁ SempreaplY BTSSR Y ke adiisens ddstiesl"

" afbEERTiRG Saniraltdsmnyconired Iﬁazstﬁﬁtdadﬂd%anﬂ'ﬁan MR can
ordlnar skill in_the. art useful for campariso. pose
embod mé%ﬁlha Jé}%ftéb enggﬁl%}lg?ﬁo(%l% Ba{%a{’;lsgué{&s)n fof |58£Sf/%%h supfdnt
featui@%h)aﬁat%@ﬁ%véatmmmmemmla@@mﬁ&@ B?ﬁér)«td‘p%ﬁ"@f??ﬁﬁb an
R NAiems&aﬁskﬂpmé ReAlapistaed heksi . By BsANpIeANRISAEREH Al the
rate, Ilev‘%l tr slatlon gate 1[?roteln Iq vel, b|olo |caI S%cdéw%/h F%HUI r
charac erls Icor pr8per Iesg%ofwe %ar?o 3?880%’51 AR B S STE TRy s,
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value, level, fea ara tens ic, ert mln e or
organism, é)rbneeaéuco Mtrol® 18Waf“%ér%§) iﬁj@ blt ﬂlty to
exanm@a%ﬁ&f@l mrdmy&HMIhBNémb@dﬁnéﬁ? Hémmmmammlﬂlm
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property, etc, An RNAI a ent. hav a strand which is "sequence

sufficfaRER &%‘Fﬁ%‘rén% TR @ RREAIEEGH &HLROR FRE L (pol ITD)
targep@pﬂ@mmwhnugﬁerérmmﬁméd)atmmma& tHeSstramaiibas a
sequenGeSHENGIRRLIRHIAGRE. ﬂﬁg&?& %%ﬁﬂ%@@%ﬁ%&%@ﬁ%&m

RNAI machinery or process. By "smal interfering RNAs (siR also

referrSetdaPPHE T B Ho U amss R‘hﬁ&%“?‘?gmﬁﬁ?%?%ﬁ?éwm
RNA moeausiasgpmpristiig betsBaiAaboo BN Sliructéatiftes:{about 21-23

nucleghge, A8 RImWEIRS $IPABIE BB SE PRAAIY et a1, (2002).
supra; Miyagishi and Taira, Nature Biotechnol. 20:497-500 (2002); Paddison et al.
(2002), supra; Paul (2002), supra; Sui (2002) supra; Yu et al. (2002), supra).

siRNAs also include “single-stranded small interfering RNA molecules.

“Single-stranded small inferfering RNA molecules” (“ss~siRNA molecules™ or “ss-
siRNA”). ss-siRNA is an active single siranded siRINA molecule that silences the
corresponding gene target in a sequence specific manner. Preferably, the ss-siRINA
molecule has a length from about 10-50 or more nucleotides. More preferably, the ss-
siRINA 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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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
wargRkegsisor MRNA to be degraded. A range of 19-25 nugl %(%L d%%em
most preferred size for SIRNAs. siRNAs can also include short hairpin
RNAs in which both strands of an SiIRNA duplex are included within a
single RNA molecule. siRNA includes any form of 54 WO 2006/023827
PCT/US2005/029730 dsRNA (specifically cleaved products of larger
dsRNA, parfistiyep heifoid RiNAm Egseifimlly pyirediR osiisitmficaRiNietects”
recombinetixAaakcad RV asiialiasu it BNAIIRLATENS 18y 6

naturally occurring RNA by the addition, deletion, substitution, and/or
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RNAW@@W@Q@&}ERNN agents of the present invention can also

include sma%lhharr in RNAs d ex essm construct
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polynaageasssigiol whingshe i Gter, natiavey thembers t@a@ést@mé@@tcts by
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expressrort ShRNAs are tho ht 0 foId mtogﬁla ‘fg]?-’ék}ﬁ stru &Jre with 3'

UU-oVETRERGE; “Shse %nﬁ as B thesE's 18 OF

processed
converpnesdioe sfﬂmﬂmwﬁ}&a Wiy maemwmwm -1 genes

?;gézr%ttqﬁsn@t“rzmmgﬁhameﬁetr@tmﬁﬁﬁra%%%%ﬁ; = gggég L&l the
upra; Miyagishi and Taira, Nature Bio no

(20032 5&&%&%?? Yed thanyeh pelsriys) Yﬁ%ﬁ%?‘i‘%é% (R W@’tﬁ’f‘?ﬁ%?)‘-‘ DNa
supragrYaRdHgli.€200 MhpsdipganisiRdéAs tatsonlicitide, simglptorasepledgrrmall

mterfelgﬁga%mlgl @%ﬁ&&%%c%t@msﬁfﬁﬂﬂﬁt%@@éﬁﬁ%e

molecules” ("ss-siR Amolecules or "ss- siR s-SiRNA is an active

singlé Efr éd%?r@ﬁ?&%ﬁ%t@&ﬁ@%ﬂ&i%ﬂ%ﬁ&‘@gw AF35663 (GalT V), AF3S664
(GalT-VD), NM_008816, NM_000442, (PECAMI), NM_077435, NM_001025370,

NM_001025369, NM_001025368, NM_001025367, NM_003376, NM_061025366,
{(VEGF), X94263, XM_497921, AB065372, AI319908, D640G16, NM_002019,
(VEGFR) and NM_000300, BC005919, (PLA2) which are hereby incorporated by
reference in their entirety.

RNAI is a remarkably efficient process whereby double-stranded RNA
(dsRINA) 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 (shRINA), or other dsRNAs which are
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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

Wﬁ{&&@ﬁ} In addition to compositions comprising SS'SiR“&%M‘f@g!«Eﬁ)%G
[

other embodiments of the invention include methods of making sai
ss-siRNA molecules and methods (e.g., research and/or therapeutic
methods) for using said ss-siRNA molecules. 55 WO 2006/023827
PCT/US2005/029730 As used herein, the term "specifically hybridizes" or

"speeifizally diatenisisaieraio the pilityiof NN ldieraeist MDeEMIREO (Zeng et
hybridi roxi / nsecufi cleotides of _
ol QOB AR G S ST R o BT T ORSs
selectifelyain ABMRoNsture fapfeeinoliotle xBimle VIGT Paiia) Nehis
silenmm.bm/edgt;sogalqayaﬁg ﬂnezaaﬁmmtbﬁ)ﬁ@iﬂ@t.ggma@yﬁa& Yuet
siRN IS crea rom an engine yr acell’ Ai
Syt O ey R S S D e kR S e
an afiNdeRs#3tRanctitiat & CHNPDIdTeentiat) Aced, fallyUSonBlEmE )20
?Secttion Oﬁﬁ]@rg%e}@i}%&%ﬂfféh%%?ﬁfﬁimw : t t m@ewﬁﬁd fgithe
arget gene. |nis Inye nis genera relate atment an
SR 7 el ol R L A R procs
genel gnetheihpmsiductsbyeitin ity thisr e egidi iR Nae deniotim eRNA
of thig, InvaRtianHs AUGRISOiIIQ BuRIeIReM: GRBFSRECQRIAEUAA dhSHiHentary

with a compound that inhibits the synthesis Qr expressjon of one or more
of tha Ui S s APkiesss g PRI BSEAERA. TR BR o R

sufficigRif fotc ainsURKAR Hitsifeorbl\Mith sttsideing diigitetishshtfietiertiaes at
Inhibileg > AChieyRd BN ARIRRINANINARING N GlaPAEY which no

memebers' DNA or mRNA, i.e., by impeding any steps in the replication,
transeHPRISRELBRE RIgeS PR R SRS R TR S hE A ah JEAER8 P E & B 3
VEGHsijtacCarsynthasehoR i b-the drpleiselesattindGen Barkied.

Accessign oS, AGRRAGAIGARTA, AFARR (85I T0W) M908 iucr

NM 000442, (PECAMI), NM_077435, N 70, NM_001025369,
NMOobg 058682 5369 nRAlictfrs SoaRirptide sepess MY EGF),
X94 263ty AR SRN AR SROES s Adidkh 908 DodOie30\dE00801918, 19,

?XCE)%BO%}{Z%?b%%Q 99,%%92%%9,95,9 33793 0@&%@1&@ iﬁ@%ﬁ?s@?ﬁﬁ%hemin one of
the strands 1>; substantially complementary o, e.g., at least 80% (or more, e.g., 85%,

90%, 95%, or 160%) complementary to, e.g., having 3, 2, 1, or 0 mismatched
nucleotide(s), a target region, such as a target region that differs by at least one base
pair between the wild type and mutant allele, e.g., a target region comprising the gain-
of-function mutation, and the other strand is identical or substantially identical 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 RNAL RNAI allows for the selective knockdown of the expression of a
target gene in a highly effective and specific manner. This technigue involves
introducing into a cell double-stranded RNA (dsRINAJ), having a sequence
corresponding to the exon portion of the target gene. The dsRNA causes 2 rapid
destruction of the target gene’s mRNA. See, e.g., Hammond et al., Nature Rev Gen 2:
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reference in their entirety. RNAI is a remarkably efficient process whereby
double-stranded RNA (dsRNA) induces the sequence-specific
degradation of homologous mRNA in animals and plant cells (Hutvagner

“@%o%ﬁ)%@ﬁ (2002), Curr. Opin. Genet. Dev., 12, 225-232; Mﬁ@ﬂg%%vso
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
(ShRNK)y 6% GHED;dERNASenasiDlaval® 436-490(2806/00882 Which are

PCT/HS200AQRRA0 o8 ¥BERSRE G Ba¥ivanising DNA templates with RNA
polymerase lll promoters (Zeng et al. (28(%), M%%.Y%%I 9, 1327-1333;
Paddison etSipo6a%) PESFHNLHEY sureseiglen et fsehgo §, well-
Natuie:Biatzche ett, 20,1600 bsehifRailetial [{POOR)p N allrterBintectuioProc.

20, SQRiPA%ad 43eRbs k- 42@9%5&?4%@%@9 19he 2Rd405448: Ybeftof-
(2002), Proc. Natl, Acad. Sci. USA, %;é%) 6047-6052; McManus et al.

(200 2PcqRKgass guyBIgAy thal faagd - lertvridesradatgn gbpneyeganore of
99(6)ie 54555280 FR) & piesenhime tionABRIurdRNAmall interfering RNA

molecules” {;s i%ﬁh@%@ﬁ%ﬁ%}\ W é{n IRNANMsINAds8 Bal8 S, ra

siRNA molecules and methods (e.g., research and/or ther%\%eutlc .
methSEsFsirl-SHbF&TFah Sinsleciended sspRlintersiae Bl b fiplgcules
invenfigndRN Aupexhansistingiof aserIasiiciachis dicnnieds ¢nanesearch
antisen rand, the anti @p% { IGlent complementary to
a targagt m l%%) %tﬂr%g%%}%ﬁgﬁl)%?% e g%%?@tﬁ‘é%%g%as are aligned such

that there afiriEts et &= SRA RekSHeTHE R BRAC AN LoelD
not aligin(hieufos-vihich b RRIBEIeMm ataEpRASES N LRI 0NPRSIhas a
strand) such that a ang af or 3 _residt cCcurs at or

oo SrRtcmaball P AN s BOLIESHER AU Sttt he

moleduke frpsth femgthaub il-4P sbeledidn dhawralisl amlerades phtheinzpntion
strangheRRRERES sbLSR NsIeotides{aRUSISRLER RRFIOGS) tdRf RN A

prefera%%, the SIRNA mol__ecul%%@g Ien%h fro %;t 16- Fg ., 16

17 204800 S B DI SO L BARABE Lo

each transiRidresn snquestethidiienh stz adesisrico pipleiegtanRNA

to, €.gy @k A3k BRURIRFBPHRoRE. T8O 1.5iRN nibpSbuO b0 @signed such that

complementary to, e.g.,i havin 3z 2, 1ﬁﬁ?r 0 |smatc%he(i ré?clggttldeg),la

targePYERi ST Midh SEB TGS YL HITHIAE Bty LR dP Pesdtbne ALY
substitutions can be made within the molecule to increase stability and/or enhance
processing activity of a said molecule, Substitutions can be roade within the strand or
can be made to residues at the ends of the strand. The 5°-terminus is, most preferably,
phosphorylated (i.c., comprises a phosphate, diphosphate, or triphosphate group). The
3" end of a siRNA may be a hydroxyl group in order to facilitate RNAI, as there is no
requirement for a 3” hydroxyl group when the active agent is a ss-siKNA molecule.
Featured are ss-siRINA molecules wherein the 3° end (i.e., C3 of the 3° sugar) lacks a
hydroxy! group (i.e., ss-siRINA 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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pair between the wild type and mutant allele, e.g., a target region
comprising the gain- of-function mutation, and the other strand is identical
or substantially identical to the first strand. small interfering RNA

“IBQ[,%g 5§§2Ip one embodiment, the expression of one or motg. @.F
VEGF}IQQ, LacCer synthase, PECAM-1 are inhibited by the uéqeﬂg?ga% /IQ’IZKBO

interference technique referred to as RNAIi. 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
doubleystraivd edseiddAdltis RNk y ravind) e stasenc e corrdspanditg testiago

exon perion:RLINEHAIORE GRE FRR.URNA Gatbiesdadapihgestruction of

the target gene's mRNA. See, e.g., Hammond et al., Nature Rev Gen 2:
57 WO 2008553824061t 087588 P 6PATRR P PRRITT S ALY or
GenesuiaNykpn#Hes-40012 601}, hotiraf aditharavimtionaareie dyhdxainebyn
reference in.their entireti §:and. f
R A e R R
for exarRplerpesrers Sike robane pRayNg SRy TR Eg gh(rg)and 2
139591 3G 988 nethe silkbEASealithis:in WRINAR fieneopassAig\or
siRNAs that can modulate.the selective i0 e e
Ve e SRR A e Rt
invent®h include "double-stranded small interfering RNA molecules”
("ds-siRNA"sanduginglessitandeshepalbbnteriesngn o spolecie Se target
("ss-siRNA.") thods.of making the siRNA molecules an thods
(o 0. e TEa £ H RS Bcties 0 B S e s o

molecgiBainSimiddgres ehmeiisrinmpinibisemencasansdse iRvIRvrdt yted for

has agdrpgtBods@mmbRVEARD &k Memktwastidasi-Matap iiarabhs ie
ss-siRN,tAumoIe lll|§ has a Ien%th fr%n‘{ abomgn 5-%%3 uoclgl%gge%i E\%eri'}IL 1
more nﬁ‘r‘eafe?g%lye, e §sTsh ﬁtA Molecute Has a eng?h fiom about 19-40"~
nucleotiducerhBpseiifiRmmmiss lefoufod sf thabdan/entivsd touplbit Higamgession of

sequeReeihatdsisuitgientynempleaptan{PBdAMal MRABAbed in detail in
sequ%nce t? %irect target-specific RNA interference (RNAI), as defined
hereii f82 the ss-siRNA has a sequence sufficient to trigger the

destruction th¢hegerBaiRNAzhyatimRNARAiacsiRSAs briygldvesgudhe

ss-SIRNAFOILEHIE S0 RRe ASRISNGASHAR IR LU IAIER MRS to a portion of

O au s . pretotied Tor ey THowasas 1005, seanenat identity
between the siRNA and the target gene is not required to practice the present
invention. Thus the invention has the advantage of being able to tolerate sequence
variations that might be expected due to genetic muitation, strain polymorphism, or
evolutionary divergence. For example, siRINA sequences with insertions, deletions,
and single point mutations relative to the target sequence 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 siRINA do not

contribute significantly to specificity of the target recognition. In particular, residue 3’

39



substitutions can be made within the molecule to increase stability and/or
enhance processing activity of a said molecule. Substitutions can be
made within the strand or can be made to residues at the ends of the

r 5'-terminus is, most preferably, phosphorylated (j
“2%%%%@8{32?; phosphate, diphosphate, or triphosphate groupﬁﬁ}eszgosé?\zgnﬂ
of a SIRNA may be a hydroxyl group in order to facilitate RNAI, 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., &IoftRel R sygar:labis & doydrexgngnaup licarss-RIRNA. sale qulds

acking.q 3 Nygosy|or CRONIN R e, & sugar (e, rbose o

[
deoxyribose). The siRNAs of this invention include modifications to their

sugar-phospPHEEEIch GRS LR JeleBuRfELYTINE SR GOMiAION sndptigrnent
tailorggdarmienaaieselaaiive WeRpdiminhbiigncahilerivoiding aganesald

panic response reported to be.generated. 58 WO 2006/023827 .

P TR A6y I b SRR L e R £ B cpoptma
can SeTraBeRICEHTpSeh (o lga SaBSATTD teEedirad Astheorst seIus S iokens
Or MQEGRACIOIL Bpke A BRYIMRS:) I'Ne: siRNASIS! (i arhverigrsatePut
enzymatically produced.or totally or partially synthesized. Mor r, the
e i e L S e S
that awsifiwidyibalfizssyeahensizisdceurieA By demerus opsiluglonibel WXEHRMIINS

RNA Ralvnersse BanbemsacfofdanseipianinviiRafng A nHonadiRNAe
polymerase. an_beﬁused irt]évitro. SiIRNAs that areﬁche [Lcalllxn%r ¢ identical
enzy RFAEREAS EIRIRERI S G 88 STIEBRT BLtHEEISRS! 16 Renhnrodtcton:

into tiesitietls fivagtthtGemperasi ii-setfurrmelddeTtinf ideniced nogidenipig # of
and tb&ﬁseat1n@gi9§ﬁ§na§§{%&rﬁ&aﬂg ORISR ARG8T NSroduced
ole

invention. sSiRNA molecules thaf contain some degree of modification in

the sBHYEHERLRATEES BEralSHtately used for the purpose of this
invention. Shshcomgsifisaticivsqmaicent derremmatidimyifedreent mentiydesyeen

deletigns,or INRRLIARS. WREINRIRRPRIARS O AERHI g AfRteRtgpally

introduced. Specific examples of SIRNAs that can be used to inhibit the

expre RSB BeGHiATEIS TPHERIE VEGPRIATRER it agauence aligned

P EC Abrdganefiesaridmdirbdesatlaverpretiogm datinlg levaigetRiNiBcolen (age

reaCti@&gg&%ﬁQé}%ﬁ&%ﬁﬂg@ﬁ{nﬁﬁﬂg %Q&ﬁple of a local alignment algorithm
ufilized ﬁ;r the comparison of sequences is the algorithm of Karlin and Altschul
(1990) Proc. Natl. Acad. Sci. USA 87:2264-68, modified as in Karlin and Altschul
(1993) Proc. Natl. Acad. Sci. USA 90:5873-77. Such an algorithm is incorporated into
the BLAST programs (version 2.0) of Alischul, et al. (1990) J. Mol. Biol. 215:403-10.

In another embodiment, the alignment is optimized by introducing appropriate

gaps and percent identity is determined over the length of the aligned sequences (i.e.,
a gapped alignment). To obtain gapped alignments for comparison 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 exampie of a
mathematical algorithm utilized for the global comparison of sequences is the

algorithm of Myers and Miller, CABIOS (1989). Such an algorithm is incorporaied
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specific. In general, sSiRNA containing a nucleotide sequences identical to
a portion of the target gene are preferred for inhibition. However, 100%
sequence identity between the siRNA and the target gene is not required

w8 ﬂfﬁﬁﬁ‘i?ﬁhe present invention. Thus the invention has th%@ﬂ‘ﬁg%ﬁ‘gﬁgm

being able to tolerate sequence variations that might be expected due to
genetic mutation, strain polymorphism, or evolutionary divergence. For
example, siRNA sequences with insertions, deletions, and single point
mutations relative to the target sequence have also been found to be
effective therARKBitiongaltefreative ) sk Ais pguehteCiithseuchastidignment

am'%ﬁ%%%‘%@?v@ﬁéﬂﬁﬁfﬂ%mmg&%%ﬂ for dphihitian Maseoyer,

not all positions_of a SiRNA contribute equally to target recognition,

MisniSieRRiethaNdMler SethHedpnaisra o Sraiinaaly Pesdntaigrr

abolipkntdisgeiRhkibelesdage. In contrast, the 3' nucleotides of the siRNA

do not congj igndfic ), ificity of ) 1a5gE C 'ci oyl %
parioular o B S R e

SIRNAY %ed8én 286 erers \U8FA sraRsarR AT treR iR REANA. grd e portion

guidefaeorRcesR B peteriicaltondavee! RNA-dREvagey Heatufieade

identj a termi ) . i lj

algor s A A ERITLE R %%%ﬁ%%%%ﬁl&ﬁ%ﬁf&%‘é@*ﬁ of

nucldirbaidigingatifion BB b ThaVar iRt ACRFSdR| (R Acd8) 1Hd Naghahard

are aiEschiD 6 aplicadl KOMN30SRRYIDASER) (R FecgapEydaidibfion for 12-16

introguiced ip e, Bt Sequence aregond
CH e b 5

. g—:%%&llé i zgﬂo%%%%ons include
allgnmen e nucleotl or amino acid residues) at Correspondlng

nuclefedizatiemati® deseepbsitdrSarecteieTRsp ardl 1kAEn 20 'p &ummappide
in therfiisie@ By QARIIS ACRLRIEIHY e SXTBO 65U dAia at 70 degrees C. in
corre in sition | .thf}ég quenc n the molecules are
identica?%?%%toz%gﬁ?gsn&ﬁe p_e?ggf%/‘?ggn ity gggtg?]lg%‘ﬁet ' & thvict_)S _sg lafences
is a fdpetenofitHehEm Jde by icimtton ipoomei Sorbreridy anccmetyddnbeless
(i.e., ¥nhorvlegyrd of identicakROsionsaQakY ©f 080N Mefhg
optionally penaljzin Btp scqre for the number of gaps intraduce /or
g GRS RO B T PR AL O G SRR A b e Bfowing
detereningtion Dijotosistiedetitinyl B&hareenis twdessiubnl degeeny Ge=2(# of A+T
accomplished: usngcEynathematisakalearibm s 3:ans rRbaLImeRktherm(
alignment generated over a_certain portion of theﬁse en%e a@gne
degrees C.)=81.5+16.6(logl0 a+5} 4109 GHC)-(600/N), where N is the number
of bases in the hybrid, and [Na+] is the concentration of sodium jons in the
hybridization buffer ([Na+] for IXSSC=0.165 M). Additional examples of stringency
conditions for polynucleotide hiybridization are provided in Sambrook, 1., E. F.
Fritsch, and T. Maniatis, 1989, Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y ., chapters 9 and 11, and
Current Protocols in Molecular Bioiogj, 1995, F. M. Ausubel et al., eds., John Wiley

& Soms, 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 stabilify, the 3’-residues may be stabilized against degradation, e.g.,
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having sufficient identity but not over portions having low degree of
identity (i.e., a local alignment). A preferred, non-limiting example of a
local alignment algorithm utilized for the comparison of sequences is the

wal9gsitheof Karlin and Altschul (1990) Proc. Natl. Acad. SGhc38s00s/020730
87:2264-68, modified as in Karlin and Altschul (1993) Proc. Natl. Acad.

Sci. USA 90:5873-77. Such an algorithm is incorporated into the BLAST
programs (version 2.0) of Altschul, et al. (1990) J. Mot. Biol. 215:403-10.
In another embodiment, the alignment is optimized by introducing

ap pramjataygﬁpslm paricdnt iﬂe:gnd:i:tysi& dépermwmxdlmz_nﬁempaiﬁ'ngﬂﬂpf the
align %Qeﬁsagee&f&é&sﬂe A.0R0R%4. 941%59@%3:, T0RIRIN 93008 idine

alignments for comparison purposes, Gapped BLAST can b€ utilized as
descABegorrRiscRafitediangiemes, Rrae%%%mm@ Rigiidis fy3, -Sepgthypiine
In angiipeéenihedidentotEialignnaeitdaeppl Rz dnoy intied LBt gxample, the
appropriate .an identity i rmi entire length

of naboiat L TR REIEERD Sl SR e i el
non-|iFkiH ExETisIevdPE MediiBmatical algorithm utilized for the global
comparisornokseguensratisihe prgarihvenabiiye mranchdlilel LARKSN at

(1989). Such an rithm js.incorporated 60 006/023827

DT BT BB AL N s e sy e oomied o
of therGtisehersteetaghrresificastiars- patiE Ajrrsknting Ayt e not
ALIGNsegtam feeaaipalingasion Atk ssequendesia PAMIL2GnyRIGAt
residue fable, a gap.length penalty of 12 and a gap penalty of 4 be
oy et s e e R s S
95%, 96etidRiesss, 99% or even 100% sequence identity, between

tEe Siﬁ%&éﬁ@ﬂu@@oﬁ%&@?o@ﬁéf@%&ﬁt&%tﬁgﬁn%@ di"l?c@fﬁ%ﬁie-ﬁu@fﬁ@we'y,

the ss-Si m e aeftl unctiona as a nucleotiade sequ ce (or
e o By e e T LG P DT oA Ao
“the taszmenmierbetrhpshidicfieplint@BminNad RH0. miy RREE péiGrcIdde at
MM BRAn50:483885:G: QIR0 S1895865 Gn YHSiEatioR ot IRsdH0UrS:

followed by washing). Additional preferred hybridizagjon copditions include

hybridi2SHsiF2iiore e gPesessif BRER EOTIEHE LY PRRST! TRORELEIB Ay,
formanytecdbjtansadifizd\@sinng atoPaepiabmGeinrGuB XBIC Brred sugar-

hybridization at /) deHeeS e 19 B S @E&%@%ﬁ@%&ﬂx@ggécéér%%m H,

50% formamide followed by washing at 67 degrees C.in 1
ybridBatio A8 SPb SR Vb o 0H Y SEF T2 Betdel Co alto, alkenyl or
alkynyl and halo is ¥, CL Bror L
Also preferred are nuclechase-modified ribonucleotides, i.e., ribonucleotides,
containing at least one non-naturally occurring nucleobase instead of a naturally
occurring nucleobase. Bases may be modified to block the activity of adenosine
deaminase. Exemplary modified nucleobases include, but are not limited to, uridine
and/or cytidine modified at the 5-position, e.g., 5-(2-amino) propy! uridine, 5-bromo
uridine; adenosine and/or guanosines modified at the 8 position, e.g., 8-bromo
guanosine; deaza nucleotides, e.g., 7-deaza-adenosine; C- and N-alkylated
nucleotides, e.g., N6-methy! 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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than 50 base pairs in length should be 5-10 degrees C. less than the
melting temperature (Tm) of the hybrid, where Tm is determined
according to the following equations. For hybrids less than 18 base pairs

Wi JanassTm( degrees C.)=2(# of A+T bases)+4(# of G+C hegRhi9hze730
hybrids between 18 and 49 base pairs in length, Tm( degrees

C.)=81.5+16.6(logl O[Na+])+0.41(% G+C)-(6001N), where N is the
number of bases in the hybrid, and [Na+] is the concentration of sodium
ions in the hybridization buffer ([Na+] for 1XSSC=0.165 M). Additional
examislekepthstpirgaprakinsisditbig fompeiifsnciattivapipbisdnmasn kalglife in
FC):"IOVi_Q‘i%iJE\EIES. @Hﬁ,rggknhienﬁnﬁnéﬁﬁ&%%mﬂﬁéiv%ﬁ@i&ﬂgb 4988 P&m%g
oning: oratory Manual, Co in r aboratory Press, ..
Cold SHTRRTRP R APAh LRSS 10 To AR e ped
MoledliamBiotiogylstdaeudes MR Ndsidsvhtves hagthg. 2 Johmulilisyack] Boivty

InC., 3BaHANS AdAsandRniits fe NCOPRRALE 4 BRERIBINLHSIRsRNGS. TG e), or
length of_th;yiglg,nt:caln legtide sequences may be at least about 10, 12,

15, 1 FrejgeotogympsiRy Agderyatiess in fugyay Eiay gy ey BRI YRiake or
prefemgnimspabi]ahiarhive mrtiateies be thebreseRNiAvertigivare compared to

modifigd cg}rg%gﬁ\ﬁ?g SIRRIADLID SeRMRPR I AU RRAHARAACE R e cell, or

cultures. In order tg enhance the stability, the 3'-residues may be , .
stabil FEIe4G Hin SEBILE QG SRR E G ST TS ot Sgh comesponding sIRNA.
PCT/US2005/029730 they may be selected such that they consist of

purine ”UC'%F&'&%%EQﬁ&éﬁ%ﬁ%g@%@&ﬂ?&?@iﬁu@ﬁ?&l@é%&ﬂfé&g&?&n in their

Alternatively, substitution of pyrimidine nucleotides by modified
analo@‘&f&%t,ye.g., substitution of uridine by 2'-deoxythymidine is tolerated
and does not affect the efficiency of RNA interference. For example, the
abse%%glﬁgydroxyl may significantly enhance the nuclease
resistance of the siRNAs in tissue culture medium. In an embodiment of
the present THoaFRiSH iMEeRiQRipBrEeniBusee Suihmfolopingmgpdimiting
modifiggniiedeotide analogue. The nucleotide analogues may be located

at positions%%étﬁe target-specific activity, e.g, the RNAI mediating
activity is not” substantially affected, e.g., in a region at the 5'-end and/or

the 3'-end oReageRNAE RIS B2t endapgihode cep be Ty Beostiapiited

by incarpratinavinedifethimicectiderapalegues: Preferred nucleotide
analogues include sugar- and/or backbone-modified
Cell Culture - Human umbilical vein endothelial cells (HUVEC) and

endothelial cells growth medium EGM™ were purchased from Cambrex,
(Walkersville, MD) and were cultured in EGM™ medium supplemented with 10 %
fetal bovine serum (FBS). Human mesoendothelioma cell line [(REN- wild-type (WT)]
which lacks endogenous PECAM-1 expression and REN (mt-thPECAM-1} expressing
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 (mitrthPECAM-1) was cultured in the same medium with G418
(0.5¢'L Gibeo).

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. 19
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ribonucleotides (i.e., include modifications to the phosphate-sugar
backbone). For example, the phosphodiester linkages of natural RNA
may be modified to include at least one of a nitrogen or sulfur

wWiEleroatom., In preferred backbone-modified ribonucleotide§(t:qgUS 005/029730
phosphoester group connecting to adjacent ribonucleotides is replaced by

a modified group, e.g., of phosphothioate group. In preferred sugar-
modified ribonucleotides, the 2' OH-group is replaced by a group selected
from H, OR, R, halo, SH, SR, NH2, NHR, NR2 or ON, wherein R is C| -C6
alkyl, alkenyleosrmiiyin of Heb@le igdthist Rrieity - Alsmptiedewélaaller synthese
nucleghasesmadiled iponuslealdes.hes Hhanislasdesc ramialning ot
least one non-naturally occurring nucleobase instead of a naturally

occumMilFide s 4o R RE it Ice KafTEbsE aetsTof
adenosine deagminase. EXx nadifi cleobases include, but are
ot imieq GG (o AL AR 6, 22
5-(2-&RMN6 serepeb derdimmeas Ge'dnoc i difeensdaadstisecsiiendio. AF038663]
9 ualn Q&Lg%@@dﬁmm)m RBQsIHoNCeg ASHIGAE Lm}(gmﬁb?&mf@a&ﬂ-y
nucleotides, €. - -adenaosine; 0- -alkylated .nucleatides,
g €= e e b e o O ST T
modifissighisdringiative ool @RI veed ol @ a iV CSRISOARES b thEG
Eve%@itﬁfwé?bplt_@fi&wé@mwm lm@ﬁfixé%i'ty@gg%m@q&isa%d?rherein-
or example, cross-linking ¢ mploye .
ey A e e e O
for exahgpfesttoinoisaisedrali-fifdowmingerdouy sTipliss thethinventibntimaiudes
siRNA derivatives that include SiRNA having two complementary strands
of nucleic a&ﬁ‘?@uﬁ?‘ﬂ%ﬂﬁ‘@eﬂ%@ﬁ‘gfﬁgsﬁﬁ%&ﬁm.ﬁ lﬁ’%gci"r}ﬁ){/‘é’ﬁ?ion
also_ [ peﬂﬂﬂﬁmmd&@daﬂyssrhm a‘mqm:—macj:ems acic ﬂeeiig_tgd {(Primer
ConJUg@&@&tﬁl&%ﬁe@mﬂ@!@%ﬂﬁg%ﬁi@spggg'gﬁm&gm&pmmﬁq@mpgm.

a dye), or theli A derivatives in this way may improve

t e. Modifying siR
cellularnt ptake ﬁq"éﬁﬂ?aff%gr%%‘ﬁ%]r Brg SRy sdEoniagbe the resulting
siRNAGalivECasCOTpatabBtantheeeeiesh TEAGASIRNAGBRE TISAfOfoT 3’
tracing the si derivative.in I improve the stability of the
siRN& ?{gﬁ%‘é% 'eé\%%gmugcarea%?ﬁgf gﬁrkﬁ%&%ng siRNA. All dgcuments
mentidHEHHER T Afe N ESHF A E B fe Bt i®réin in their entirety.
CACTTCATGATGGAATTGAATGTAGTT 3’ respectively. Thermal cycling

conditions were as follows: initial denaturation at 94°C for 10 min, followed by 40
cycles of amplification at 94°C/30s, 60°C/40s and 72°C/1min, respectively. Final

extension was carried out for 10 min at 72°C.

Western Immuncblot Analysis - 25 g of protein was resolved by 10 % SDS-
PAGE and then transferred to nitrocellizlose membrane. 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 — In vitro angiogenesis assay was

performed using a commercially available kit from Chemicon Inc (Temecula, CA).
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EXAMPLES The present invention is further illustrated by the following
non-limiting examples. EXAMPLE 1 Reagents - Expanded materials and
methods can be found in online data supplement available at

Wl doigEss.ahajournals.ora Cell Culture - Human umbiIical13@%82005},029730
endothelial cells (HUVEC) and endothelial cells growth medium EGMTm

were purchased from Cambrex, (Walkersville, MD) and were cultured in
EGM medium supplemented with 10 % fetal bovine serum (FBS). Human
mesoendothelioma cell line [(REN- wild type (WT)] which lacks
endogenousStititiAlMrhiegsipr ddbiosuand: iR pédftmiethe EpAddielr evgiess kg

hm%@?&é@’k A RSKINAN PLOVIad RYPL IR YRR é&*ﬁ%d&afd&la"ﬁ%s'ty of

Pennsylvania Medical Center, USA. REN-WT was grown in RPMI 1640
supprétisisabstenifirrats ohdeR RER YrirepiteEdfigyifragtcultured in the
sam%wm G418 (0.5g/L Gibco). Determination of LacCer
synthesis - e indicated time intervals, cells were washed three times

with REEPRkIRICeTR-E silecicdaproaaisimpiealian of
glycosphingolipids by HPTLC was performed as described earlier. 19 63

WO 2006/M@memmmmimm@meaﬁng
synthageReliwY, v e Activi 26 RCEoEaN3686als dnsubated.with

VEGF was measured employing UDP-[14C] galactose as a nucleotide

sugal T aH'g m’e%%wéaramﬂéea%eaﬁ?a@%%w@gmﬁsﬁ%%ér 19
LacGeRBynMaser{ Gal RV esidagnSy kesid-dnehJ shsested tidin HE BRMNAre

sequeRgE R AVERR @R SN Gene hapkACressian NesdRORRGRC

accordln to the (NI9) TT rule was 5'-CGG AGU AG UGG CUU AA

dTdTi4Y gy, whan YV Rere Eepted v indS wEe Y f different time
(anthﬁﬁtﬁa)xﬁeﬁmcmwsfnenmﬂhlefbfmgﬁtm obsrirel) fiRNArssetidaesased
S Al % gaé&é}i{on%(ﬁ%g&?eap o RAPER (1%41%61 %& LA GEY

ACU A AUC AGU 30(antisense espectlve . IUVECs were
transREPIEIE FHFSSIRNIR OB TERE Jolewirs Owy (ﬁ%@@ﬁ)‘? for 4hrs
followinguay otmcahsaptivddyymibe mwﬁa@&maem@seusngrmg fREMEBAE time

Tran%nc;[gg;[ Ef %&%M IRe%enyg]xSre%s-goE \%aF\s: W3mal at 4hrs. (Figure 1D).

EXAMPLES3
VEGF Stimulates LacCer Synthesis and this is Abrogated by D — PDMP

As shown in Figure 2A, treatment of HUVECs with VEGF (25 ng/mi),
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 thereafier continued to be higher in VEGF treated cells. In sharp
contrast, HUVECs pretreated with 20 uM D-PDMP [(an inhibitor of
glycosylceramide synthase; which blocks the synthesis of glucosylceramide (GleCer)
from ceramide) and LacCer synthase], mitigated VEGF induced LacCer biosynthesis
[(Figure 2A, panel A) solid spheres]. VEGF also stimulated the bio‘synthesis of
GleCer {(Figure 2A, panel B) open spheres] and D-PDMP pre-treatment inhibited
VEGF induced GlcCer synthesis as early as 10 min of incubation [(Figure 24, panel B,
solid squares)]. On the other hand, the level of GbOse3Cer, a product of o
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performed with Bio-Rad iCycler system. The primer pairs were designed
(Primer Quest - Integrated DNA technologies) and synthesized from 1s
BASE (Singapore). The primer sequence for PECAM-1 is as follows:
WMW@@}@?TGACCCTTCTGCTCTGTT 3'and (reverse) 5 PCT/USZOOS/{}ZSWSG
TGAGAGGTGGTGCTGACATC 3' respectively. For O - actin primers were
(forward) 5’AGGTCATCACTATTGGCAACGA 3" and (reverse) 5'
CACTTCATGATGGAATTGAATGTAGTT 3' respectively. Thermal cycling
conditions were as follows: initial denaturation at 94C for 10 min, followed
by 4Gebypdteglasfoamplificationshairdin3cs soetyd 08thEFBCyifnd without D-
respesivel . inall.Lodansiemvag, carried out for 10 min at 72C. Western
Immunoblot Analysis - 25 g of protein was resolved by 10 % SDS- PAGE
and then transferred to nitrocellulose membrane. The membrane - bound
primary antibodies were visualized by horseradish peroxidase -
conjtﬁg‘@ﬂg@ d’ndary antibody using chemiluminescence kit. The films
Were fﬁ%%f res '{§ zggr’\gglgg % Di‘m%%érﬁ%gersed
Scanner anc?ana yze usmg age uant so tware n vitro angiogenesis
| tub¥defit&ESN assay - In vitro anglogene5|s assay was performed using
a commerci IIy available 64 e
2006/023827 6@38 %E' afis |caI assays were
perfoqvme@nwmmﬁm@mt tniﬁh@a@ﬁﬁ@@&wéswa%&b@éwwm@we

d %%@H&%@ﬁ&ﬂm&ﬂ@mﬂﬂaﬁmﬁ%@bsﬁmﬁﬁ%ﬂwf
ata P <0.05 w ifican Flnu
R T R B AR

P EC Alpirdsespred $hirmnvalyphstedririeddsy ‘Iﬁm}tﬁaﬂﬁgﬁ)UVECS Wlth
various concentrations of VEGF (5-30 ng(ml) for different time intervals.
There was a dose- dependent increase in the expression of PECAM-1

MmRN jmal.mRNA expression of PECAM-1 was observed when
HUVECs were treated with VEGF (30 ng/ml for 4hrs) as determined by

real-tiaedd speicdhigierted i ilkasiior Wb HEV POMWeEPBER(RL With

25 ngegge\ésEI%Fag r different tlme points, maximal PECAM-1 mRNA
expression was o LEVETSt -5 nrs and decreased thereatter as

demonstratgghQy eAiti & KReTRivhRdiaur a8 vber oRELeAMide (2.5 uM
each) for 4hrs, did not induce PECAM-1 expression (Figure. 3A). Moreover, treatment of
BUVECs with D-PDMP followed by incubation with GlcCer, DGDG or Caceramiide
failed to bypass the inhibitory effect of D-PDMP on VEGF induced PECAM-1
expression (Figure. 3B) and angiogenesis (Figure 3C —panel ¢, f and Figure 3D). In
contrast, LacCer significantly induced PECAM-1 expression and angiogenesis
mdependent 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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protein expression was maximal following incubation with VEGF (30
ng/ml) for 4hrs (Figure 1C). When HUVECSs were incubated with VEGF
(25 ng/ml) for various time intervals, PECAM-1 protein expression was

woasiasaiAhrs. (Figure ID). EXAMPLES3 VEGF Stimulatespka@8os/n29730
Synthesis and this is Abrogated by D - PDMP As shown in Figure 2A,

treatment ofH[) VECs 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
thereERe\dBh#ined to be higher in VEGF treated cells. In sharp contrast,
HUVECmtreated with. 20 M D-PDMPé an inhibitor of glycosylceramide

synthBE hiits ¥ G e Rt RESG S BT RTRESS TR i PREEA M
ceramigessaidt be@srsynthase], mitigated VEGF induced LacCer
biosynthesis [(Figure 2A, panel A) solid spheres]. VEGF also stimulated

the biosyntlkeis G SSRGS R BN oR e
D-P Diibfiseftremitoeyitdrinblitagniiisé; fesnichdde dnGileGer siviHiasiadassearly
asl j inc i Eiqur , j )
B R et R R
PCT/efS2bdSiRdE a0V Bfai-etvesidtisrdf 1 scoreriey AMdasmarrpetis (figatéeB)-
with \(5é&Ey anidheangwithanibioR VR wiarrBimilah (e gdal roPBOawMRA).
EXAMPLE 4 VEGFE Induced PECAM:1 ssign.is Abrogated b -
MBI LR e BT (a0 Bl R SRR hs o

(10-3baviycrekbrectrse Setieermragshtive yERdentErmBRIdreivaTiaim kel

PECAMAIre sejpadbiginEand)chts ambetion, of HUVECS with
D-PDMP (20 M) for 90 min followed by incubation with VEGF (25 ng/ml)
also abrogated PECAM-1 mRNA and protein expression and this was
bypassed b§ LacCer (Figure. 2C, 3B). EXAMPLE 5 LacCer specifically
rever ibitory effect of D-PDMP on PECAM-1 expression and

o GSRE SRR (NGB B R558 DR
ABFIOZENEesIS

To investigate whether LacCer is specificaily reguired to mediate VEGF
induced PECAM-1 expression and angiogenesis we silenced GalT-V gene expression
using siRNA. duplex directed for human GalT-V. Western immunoblot assay using
cell lysates prepared from two separate preparation’s of HUVECs and a mutant CHO
cell line over expressing GalT-V revealed that the rabbit polyclonal GalT-V antibody
(IgG) specifically reacted with GalT-V with an apparent molecular weight 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).
Maoreover, 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
VEGF 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 —pane]l D and Figure 6C) in LacCer synthase (GalT-
V) silenced cells treated with VEGF when compared 1o scrambled siRNA transfected
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each) for 4brs, did not induce PECAM-1 expression (Figure. 3A).
Moreover, treatment of HUVECs with D-PDMP followed by incubation
with GlcCer, DGDG or C2ceramide failed to bypass the inhibitory effect of

wia-RNRBLR VEGF induced PECAM-1 expression (Figure. 3Bya8¢has/029730
angiogenesis (Figure 3C - panel e, f and Figure 3D). In contrast, LacCer

significantly induced PECAM-1 expression and angiogenesis
independent of the presence/absence of D-PDMP and VEGF (Figure 3B,
C- panel b and Figure 3D). These observations suggest that VEGF
inducells FHEORIIBLerprdisidheaptbsalsgioyalvasidace thghtiscassio shatiates

and regHaleedRy iiReOe! SO MGRPARMOLI3ZAPR IaR005/029730
EXAMPLE 6 PPMP inhibits VEGF induced PECAM-1 expression and

angigyeresBAd is bypassed by LacCer. It was found that pretreatment
of HUVECs with PPMP (20 M), a specific inhibitor for glucosylceramide
synt KA MR freguRsshith SR E cagiopesAM-1 expression

and angiogenesis (Figur E%#p?g er rever the.inhibit ect.of
PPMP on @&I‘—Lelsnéﬁ%e“é%élé& - e—gpiﬁeasggfgﬁ%g & %‘ﬁé‘?gé%é‘r?é%f |§§er
4A, BiGIE R TeErSE IRz MBSy seride P BE AN menas ragiaetibedy.
PEC b ¥p s tiabanaanaiggs hmﬁa'rfm(lﬁw' g%i%ﬂﬂﬂfrﬁ&aclﬁﬁﬁ@ﬁtﬂmdy)
extent as compared to LacCer. e findings suggest that VEGF
o SORIEE B nRbe il VB CAPES LAANS SUle Bt
angictpsHesiglindus BaomEcaMidlige TacseeksmtharedGarthey) tgene
aalath&aem&mﬁ%@é%ﬂmxe;ﬁﬁﬁ@%@@@cﬁﬂgmm&de@{wgme
whether LacCer is specific ireqd.to mediate VEGF, induc
R Rt AR ey e PP ls
expressitreliabmbssiRNakdeptmeadivec i oV uenpresSionTOV W ethesrkand, 2.5

immyRQblal RESMEURIRECARILIYSBIES RiebRiRd HeMINRSERAEA Ression vector
preparation's of HUVECs and a mutant CIFO cell. line over expdrjé?%ggm

Gal P TEve e hesring BI Al BT A B B3R Th
specificattynséaeté thURiEN &l Bad evithimhed BaYdmt-mhERC AN e ghtvifusly

-55KRa Mplare, pRINNRFEANEL YiRasieclian AliGallrYas RBEITRSIRNAes in
duplex (100 nM) markedly decreased ( 70 % GalT-V) protein ex&aressmn

in Hdwtvé%@&g%ﬁis assays (Figure 8 B, C) when compared with 2 % FBS treated
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 confrol (Figure 8D). Therefore, the resuits from
these experiments reveal that ‘PECAM-I 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 7¢,d and h). These
observations suggest that, LacCer is downstream of the KDR/Flk-1 in VEGF induced
signaling pathway leading to PECAM-1 expression and angiogenesis in HUVEC’s.
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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 VEGF in GalT-V silenced HUVECs on PECAM-1

wRXBIRsEIaNAnd angiogenesis were investigated. No change#agg»oas/029730
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 67 WO 2006/023827 PCT/US2005/029730 cells (Figure 6B -
panetBANVIRABEE results provide evidence that LacCer is mediates VEGF

induced PECAM-1 expression and angllf?%ﬂgless in HUVECs. EXAMPLE 8
PECR¥A-21d ?%W@FW@F‘R%&? e argiogsBEhesis To

investigate E EhagC
induced an%ﬁli(?gé%?e%%sv%@ ’K%ré %ﬁvf;t I U\gégggvgfﬁéw% P Rhibitors
mon&EB K aititsed MABRENe My abrearatiSERRA-arEes indiaed EEAN!
PECAMe%smﬁtsémg@elm%ﬂﬁ&lbﬁdyhpbhhﬁﬁf)meelgﬁﬁﬁ%ﬂr@a&edme

cells }\:{ E& bl Cer g St-n w%tm%‘élg'genoﬁ%’ﬁs%ﬁ‘&t ere ?edmthvehlcle
anglogene5|s Tf& aneis e an urt (0} un erstand

wh eméneF@@m iﬂ’ssﬁﬁmtsf&ﬂ\lmla@@@i’ BRGibMehesigssyjen by recruiting
perfq‘mgnamdmﬁmfeés RENNET SR Unaine R RARNABIPICRIBCer can recruit

resembl endo IceIIs butl cks.endogenous PECAM-1 expression.
on the' o an reé’(s)lf’ﬁlp &Trman PECAM-1 cDNA was cloned
in to mammallan expressmn vector pcDNAS (Invitrogen) under CMV
promoter for constitutive expression of PECAM was transfected in REN
WT &xiadmtiigiged KEN (nn-rhPECAM-1) as previously described.27 In
REN (WT) cells VEGF/LacCer failed to form tube-like structures in the in

vitro ped rduee AR AN revpressien RyserhdSirighastivafier2 o FBS

treated cells ( el hand,.in R t ted
with huma#;S Bgé%ﬁrf%ngé&%ﬁac%ﬁraﬁ%uucg& t&gf’o@n{%%ﬁ i the
in vitrehBigidGERasiN B SapbibiorHFRI S esmpifipratc b ¥ &R haseatrol

(Figun36Y pﬁ@mfpt&ébw%@ﬁmam&a@g@m@pmwmat
PECAM-1 eﬂo(r on |s2 ec for VEGF/

induc
anglgﬁ RESTE. Y adéit % Was o P\?(le%q?lm pre ?%"5 %’% %%UWS
with WM@WQW@MW@@@W@@@MW@«WW LacCer can
incubagion E\QE%ME&%M&BQ} hesRLipladNAmIdue e faEMRlR  ctivate

/anglN%%cBetsol ?mfuc% %E%AI& tl expression. 1

EXAMPLE 11
L-PDMP stimulates PECAM-1 expression and angiogenesis

1t was previously shown that L-PDMP is a potent activator of LacCer
synthase”’ao. Therefore, it was determined that there is an effect of L-PDMPF 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 sterecisomers are involved in the up and down

regulation of LacCer synthase, PECAM-1 expression and angiogenesis.
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requirement of KDRJFIk-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

wWRXBIRsEaNand angiogenesis in HUVEC's. 68 WO 2006/02387 4552005/029730
PCTIUS2005/029730 EXAMPLE 9 PKC and PLAZ2 inhibitors mitigate

LacCer induced angiogenesis PKC inhibitors CC (5.0 pM), GO 6850 and
6976 (50 nM) and PLM inhibitors BPB (10 M) and MAFP (3.0 M)
abrogated VEGF/LacCer induced PECAM-| expression (See Figure 1A
online data "Bupptemien thame-habienidnnvetidn{BEE migueeniBlonineidatcing

supp QUG HERIRRAY @ﬁt}naqﬂaébaae%%@om@&%}@'éw%?éﬁlﬁ,

alone O) This suggests hat LacCer induces PECAM-1 expressmn

by reE’ﬁH’c M eE R PR A AL Een e gt S SR Y G img e s Cer
whichsrieerctiaityy éiosy it eniptiyed IREGMR idittaliyr éasianodndn inhibitor of

angloaﬁ&as SO B b B bRG T RRINEG c‘PW. f%@%@gﬁgﬂgn

throu%q3 B activation Pre-treatment of HUVE antioxi

such as N,Q‘?I SAPTEPBIrd svidenshibby FOP el ras xR st Ty,
signifierilyrlgatediMECEbragionluid agegt kMM in(Gine BigURDRA i m a

onlin tos E I‘eSSI

onllnz1 gg%é%%p g%‘%ﬁ%@he ?g%ru s%%gies%’ tﬁatc\/‘geé f;a ucea'gpfia % rbut
novo “Sfiititesis Beeutuehah NEER Ve Sedgsrsusiythase wmdaée?émaﬁnes:s
triggerdeeaiyaplifnh Henaiatianep RaUmaiyamadine Bpeﬂbasaea&asﬁa@@nm)
could activate NF kB o ce PE 1lex ion. EXAMPLE

11 L- E% tt |mu a es E@%aisﬁ/lr?f eg'ﬁrggs%%n %n‘ﬁ%ﬁe ﬁ%%ué;%%gﬁs s CWas.

previSyEhasHENSIaE ropdtsrapd spalfi@té‘ﬁ AR AR BV t%lEoeﬁuced proliferation
synthgseodylhemiaisdliviasgiesmninehihstinare 1hab Saetele abrogated

L- PD P C M-1 expre |o nd.a SIS W Isswere
treateaw%{blncreagsmg coé;ce ntra |§ns o%éyg%ﬁﬁ S|gn cgr?% induced
PECAM:-| emﬁgagnﬁm&%ﬁzs%eawmﬁvﬂ%%wmkwom and
angloge esis gﬁee Figure 3B oplige data supplement). These

obsef'%et f%ﬁ@ster@&%ﬁ%f’?ﬁ?@ el ﬁrfﬂgeff‘ﬁ‘
downAlbgudhfibATBE ammﬁmpmmgmrmmmmmmm in

angiogeRESiBove 3™ and in the present study D-PDMP (20 M) up to 4-6 hrs did not
induce apoptosis in HUVEC (data not shown). Collectively, D-PDMP has been
widely used to elaborate the role of LacCer synthase/LacCer in multiple phenotypic
changes in vivo and in vitro. In contrast, a stereoisomer L-PDMP that stimulaies the
activity of LacCer synthase,’ stimulated PECAM-1 expression and angiogenesis in
our present study. Thus stereocisomers of PDMP, by virtue of targeting LacCer
synthase, can alter phenotypic changes such as cell proliferation in previous studies™

%2 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 GleCer 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 o 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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69 WO 20061023827 PCT/US2005/029730 To determine the mechanism
by which VEGF may recruit LacCer in inducing angiogenesis both
pharmacologic and molecular approaches were employed to manipulate

wenzaesgesponsible for LacCer biosynthesis. Since VEGF #de&@os/029730
LacCer synthase activity, first, we employed D-PDMP, initially shown to

be an inhibitor of GlcCer synthase 33 but later proven to be an inhibitor of
purified LacCer synthase. 30,33,34 Our studies provided evidence that
VEGF induced LacCer/GlcCer synthesis, PECAM-1 gene/protein
expréd¥izivhhdrangioyarosis e sriphisitedsb RSuRDMBEariaed in Figure, 6A,B
dosele %@M%E@?' QMR RRDNIRLAN: £HaslvAE N RAGREE BY

LacCer but not G|cCer, suggesting that VEGF tar esthe LacCer

oyt ERTEE BN e BB A ERhERC
IFN (FEcridMangeoe ipopoaiysandhagidge(bRS )t treathsentinhae IOV ECsalts have

also reRRAFR G RACOELE2 BER BIGIRLS QIS0 08 oSHUDBSEAINRRrihem

and accelerated s&mal cord mwrg%(n mice, TNF- induced proliferation of
astrobiAessar G ogReRTERrES pi fBeitah-eG e Sy R MEC At

abrogsatetodby).D-PDMP and antisense mediated silencing of LacCer

synthase (GalT-2).36 Previously, D-PDMP has also been shown to
mitigate nelftitErauitsgrbFMeaRENDs b @retterodtedd aEF RerAMton™e7e38 and

aortic:sragekive w%&ﬂtw&ﬁeﬁa&&a ahBioAdHRaugh BoRBM R Bal/Aleger
|nduc the. ce r leye studie

above %ﬁn in t(ﬁe pr Sent St qfﬁ %YB#F}%% WA%% TS gdd d

not m@myapmé@|W@wmﬁl%§%‘iﬂmﬁ@cﬂféemw FHupiEReAn the
has bﬁ%ﬁr%@@%ﬂ&%ﬂo@ﬂﬁbw@ﬁém I%ﬁlk@@ﬁ%@&ﬂi&@ﬁ@ﬂs@@@ﬁdﬁl\&-

multiple e S in yivo.and in \itro..n con
stereréls ry L- ﬁéﬁi ate%a?géo eréesg’ctlwtr)lljhg’rs ’I?’aé% oY syn
stimutatéel RREAManipwprossitii-asicenniglbefendvisshly @ﬁmﬁégﬁﬁﬁéﬂjély

Thus gterepigome E%legmmgﬁ yde; of targeting LacCer. synthase, can

alter phenotypic changes such as cell proliferation in previous studies15-
22 and angidgengsisfivbhafommatOPK T FTidtherdetersmin sttlipitthes thigd tthat

for V%E%HQ&W%E@&%%%%MBPE&@&“M%@J&Q@E&%@E‘I@é@ﬂ%‘é ¥6fuce
PPMP, a specific inhibitor of GlcCer s§nthase Again, PPMP |

D-PDANBOSRESSHGa fannoties & PEENRE FeiRedin %??&menfed that
angiogemnasiscaog tthidias(DyepHskad byseaidictly sinmie] dicerhsipprioack
ﬂ:;%ﬁﬂ(&@éﬂé@%&% %&9&%%&%&&@%8&&@1%@%%@&}@% INAIEET: of these

1 eépressmn and angiogenesis In our stud \
proieins.

Recently, the requirement for sphingosine-1-phosphate receptor-1 in tumor
angiogenesis was demonstrated using in vivo RNA interference 51 Present study points
to the direction that since angiogenesis is a critical multifaceted physiologic event, cells
may recruit various sphingolipids to meet the demands of organ repair, growth and
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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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 70 WO 2006/023827 PCT/US2005/029730

wobBGrWistprotein expression and angiogenesis. Results sugtmarizeskiorse
Figure. 6A,B suggest that LacCer synthase (GalT-V) siRNA silencing in

HUVECSs contributed to a -70% decrease in the GalT-V gene/protein
ablation and mitigated VEGF induced PECAM-1 gene expression and
angiogenesis. It was observed that HUVECSs also have GalT-Vi; another
LacCer synthaseéntamd ditidredo @sibad ikl deteleithbaiaehcporpidbrthérn

blot 3558 GRldagonsiiuies i Weoihrdnieh kA HEl-WMPASCHR art,
HUVECSs (data not shown). In our present study REN cells (that are

devoRPOt SSEYIRRAYY OB L iTiReE o SN B HERAG AP HeR B RS Ements
angiogitie s stivicemirasheVEB&HThaeGer atreatirénithRENo wéllsclaims.
expressing full-length cDNA for PECAM-1 responded strongly in regard to
PECAfereasgsression and formation of tube like structures in the in vitro
assay of angiogenesis (Figure 8). It was also observed that the use of
PECAM- 1 arftiffiooaniiCHAN¢e@senitigatedangisybnebisiditdd Tnlshéoth

pharmgacolagical, apdisysgenetigmanipulations of LacCer synthase
adversely affected PECAM- | _gene/protein expression and aré\?%iégenesis.

Using speciic it SrS B csrEBOthS pholEnts i diA e WaCrdnhgtal
that we@k intudc¥EdE and dsspnthesss OLUERCC 9 98hal3in 1 recruits

PKC/PLM tg indlcenalgiagenaisiung Iamauidn HYYEGS.In ssliton,

we have also documented that in a pro-monocytic cell line (U-937),
LacC%‘Flér?éj’gﬁically stimulated the translocation of cytosolic PKC Sc to the
cell membrareseonsiie reditadneTt nEtdotie\auHv atipreeidhasa o tensa2p

Receply, (e IRRYIEIE %£%%%%§%@?ﬁ%§&;%&g%%&?ﬁ&ﬁ%@%@WE{’&M“mor

angiogenesis was demonstrat interference. 1 Present
studﬁtﬁﬁfél%%f?é@ﬁ@%lﬁh&%%gﬁéﬁg%%%s idH'dtical
multifaceted. physielEpiKieyant, Relis Maysaen il vatiens Mphitgplpintsin X,

e R e e D
synthegeshsiambitonsdsprpinced Tidaimmepcedy tRiipatdnsadbgneepronary
angiogesesizanburl ma:sesyses Mualuaplepharmacological reagents
In anti- 6, Zhao Q, Egashira K, Inoue 8. Vascular endothelial growth factor is
necessary in the development of atherosclerosis by recruiting monocytes in a rat
model of long-term nhibition of nitric oxide synthesis. Circulation. 2002 ; 105 :
1110-1115.
7. Newman PJ. The biology of PECAM-1. J Clin Invest. 1997 ; 99 : 3-8,
8 Ilan N, Madri JA. PECAM-1 : old friend, new partners. Curr Opin Cell
Biol. 2003; 15: 515-524.
9, DelLisser HIM, Solomindu CM, Strieter RM. Involvement of endothelial
PECAM-1/CD31 in angiogenesis. Am J Pathol. 1997; 151 : 671677
10. Cao G, Obrein CD, Zhou Z, Sanders SM, Greenbaum NJT , Delisser FIM.
Involvement of human PECAM-1 in angiogenesis and in vitro endothelial cell
migration. Am J Cell Physiol. 2002 ;282 : C1181-1190.
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angiogenic therapy. 71 WO 2006/023827 PCT/US2005/029730 The
invention has been described in detail with reference to preferred
embodiments thereof. However, it will be appreciated that those skilled in

wihemElo2888n consideration of this disclosure, may make mogifigatigr and 3,
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[ QLS N QY interference. in Invest.
ﬁo%{)%f;g % 4. l]?(%%-lOSg%;gg\?v gﬁéd g%rrlnﬂgﬁgl:ofﬁjlssés'of a therapeutically
effective amount of a vascular endothelial growth factor (VEGF) pathway
inhiitor in The mearifionrt vhasndticdinest forcmditiogiavelljeGngiogenesis is
careiffesHdfark BEArOd: S46€ ARt bl enton 3] §qﬁ§%ﬁﬁ&‘}¢£@m£@¥8¥§é§m diabetes.
angiogeneisis. 2. The use of claim 1 wherein the disease or condition
involving angiogenesis is cancer, coronary heart disease, tumor
metéstasis?ﬁ?ﬂ%ﬁ%ﬁfa‘i@f?\}aé’&ﬂﬁrd@éa G rathweyeerr@prifpe the éntrfraction or
inveledmen; Wheremm therd/ G paihwayidomprings (he-THCsAEHRIOVEGF, vascular
endSWEIMETBRREP TG QLWL OFERBIRSY i Cer _
@E%[ym_q?%i VE[E c:F vadsc#%g:erndo 3_5;1@9{?0@\?“%@ ‘fi%f??e%c%é‘ph%rg \ﬁ?G’EE%S’?ﬂIe :
platele ’ené%%eme adnésion motecule | (PECAM-1),
lactosylceramide (LacCer), or PLA2. 4. The use of claim 1, wherein the
VEGF pathilray:inhibitbiis b cospiauhd oEGRpaRy QitRo: Rrd compound of
Forfedl2-Cx CR-iz3 r Q=-C-R2 wherein R and R' are independently
selected from the group consisting of hydrogen and

OH
Ry CH. g3
o _2—?H~CH-R | I
NH
O=CR?

wherein R and R? are independently selected from the grdup consisting of hydrogen and
straight-chained or branched C;-C 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-Cyy alkyl with
or without one to three double bonds; and

R? is selected from the group consisting of straight-chained or branched Cg-Cay alkyl with
or without one to three double bonds and ary} or substituted aryl where the substituent is halo, C;-
C, alkoxy, methylenedioxy, C;-C, mercapto, amino or

7



straight-chained or branched C1-C6 alkyl with or without a substituent,

and further wherein R and R may be joined to form a 5, 6 or 7-membered

ring; R2 is selected from the group consisting of branched or

straight-chained C6-C3o0 alkyl with or without one to three double bonds;

and W, is selected from the group consisting of straight-chained or

branched C6-C20 alkyl with or without one to three double bonds and aryl
substirsethstifiritefh arychyer artieo subsiifkinhieBlocCd; GlyRIkPXYpharmaceutically
acceRSRIAPEMIRKY, CI-C4 mercapto, amino or 77 substituted amino in which

the amino substituent may be C1-C4 alkyl, or a pharmaceutically

acceptable salt thereof. 5. The use of claim 4 wherein R and R’ are joined

to férm a 5he we pipleinberdetreindt BudrRe ansgoked|&irforsy whefein Roandered
ringR' are joined to form a pyrrolidino, morpholino, thiomorpholino, piperidino

or azacycloheptyl ring. 7. The use of claim 1, wherein the VEGF pathway

inhibitor is one or more of

-ph&nyl-2- T Ao iTe- é riBHBIRo A2 Bpafipliqined to form a pyrolidino,
morppplatey Hichorsdbnamindadiin o:3aavorbiebnd ribgpropanol; 1

-phenyl-2-hexadecanoylamino-3- piperidino 1 -propanol;

1- pti'lenyl %ipeeu)éagf 8a”°¥'%rrﬂ'”e?n%hg %wg a!g}to one or more of
I-morpholino-2-hexadecanoylamino-3- ox oo ﬁn

'Pheﬁ%%ﬂaﬁarﬁoﬁ%%aé%‘é%?}%ﬂﬂﬁ’é%a’?%droxyoctadec 4 5 _ene;
1-phéhR; 2R3k irempli@ntechnoyphniine i3smppiiplino-I-propanol (D-PDMP); or

uphgm%@ﬂwmﬁgdqupgﬁ'aﬁf&aﬂ Rﬁ;ggéélammo -3-hydroxyoctadec-4,5-e
Q%Ie%hrlne chlorige. T:Qno- e of claim 1, wherein the VEGF

_phmﬁﬁwaf/xlnﬁcgnt%%%ﬁe BYToLHngT RRPIYE, G06976, Go6850,
W@ﬁ@ﬁé%@%ﬁ%@ﬂ%ﬁ%ﬁﬁ?ﬂ%&w@nyl fluorophosphonate

1-pytidei)? pyseckidineykatiodithidieagididiphenygne iodonium chloride and
(1&%&@%&1%&@@%1&%96% e LAGKagh L gynthsae

es or fragm PL 2 LacCer or LacCer

h PECA
"“’“‘Eﬁhs} 6’&’”?8“3 %qté’é&%%ﬁ%iaﬂ%f PyleersriosdeEreymiethrine

ChloP{fNAl. 9. The use of claim 8, wherein the RNAI is one or more of 5'-CGG
AGU GAG UGG CUU AAC A dTdT-3'(sense), 5,UGU UAA GCC ACU

CAE UCGz g;gdo-g'(?fa(ﬁpp,sﬁﬂér@)n the VEGF pathway inhibitor is one or more of SU-
1498, G66976, G66850, bromophenacyl bromide (BMB), methyl-arachidonyl fluorophosphonate
(MAFP), pyrrolidine carbodithioicacid, diphenylene iodonium chloride and N-acetyl-L-cysteine;
PECAM-1, PLA2, LacCer or LacCer synthsae antibodies or fragments thereof: PECAM-I,
PLA2, LacCer or LacCer synthsae peptides; or PECAM-1, PLA2, LacCer or LacCer synthsae
RNAI.

9. The use of claim 8, wherein the RNAi is one or more of 5;-CGG AGU GAG
UGG CUU AAC A dTdT-3(sense), 5,UGU UAA GCC ACU CACUCC G dTdT-3’(antisense)
or frag_ments or variants thereof,
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or fragments or variants thereof. 78 10. The use of claim 8, wherein the

PECAM-1, PLA2, LacCer or LacCer synthsae antibody is specific for

IGAQVYEQVLRSAYAKRNSSVND (GalT- V); IGMHMI -----

RLYTNKNSTLNGT (GalT-Vl);

VLENSTKNSNDPAVFKDNPTEDVEYQCVADN (PECAM-1); PERLP;

PTIKLGGHWKP; PRWKVAILIP; PFRNRHEHLP; PVLFRHLLP;

PEGD TGRNGfRENES, Yohkrel Yhd PRCANEN L FL G GIHWRE LacCer synthsae
ansibORY VSV aplaic: for TOROVAHAVIRER YloruSSYRBEAB TSI, Poniivg
Rm{;&%@ -H-(LGY)-x-C, wherein histidine H is the active site of the’enzyme

) a}rg @Héva}’variants thereof. 11. The use of claim 8, wherein

VLENS FRENREL VPERNHIEEDETE T RADR! Gthdad); FERIde is one or more
' PTMWWMQW@MFML@MHW -----
P R M L b OB B

VLENSTKNSNDPAVFKDNPT

PERBRRRE R TR B IB R RS oY P ERNIREAR: CO BN De-C,
wheRBGBHBKHKSHR 2RENFE ¥OR: Rtk PTREKIrBaReaHMARR nts thereof.
PRWKVAVLIP; PFRNRHEHLP; PIFFLHLIP; PEGDLGKYKSIP; PELAP,

CC(R)-x-Hs(LGY)-%x-C.. wherein histidi ' jve site of the

enzi)/irhe, or réIS?noe)f(n(%;dn& ga‘ﬁﬁaerl{ s“m‘é’rggéji@&pﬁéﬁ%e%féﬁiﬁ{ ?‘f‘%‘?‘é?éﬁwlsae
Peplifle WuBfECPisERiE alFASKEERHSiNdAERYENGIR HotdofMie dGHERAL-—-
RLYONEWEdageToiCedfiditipn involving angiogenesis. 13. The use of claim 12,
vLEMSeteisthspislopiiisabionsemrsisen Siagnasise anesrp, coronary heart

' t is, Il f diseasé,

PTE%LC emla-répermﬂ%%%%%ﬁﬁo tes. 14. The use of
PEGHAEY B 8RN VEB P YA ISy iHiBH 8O SHYVBE :iiKisweMdRo the
PFRBIRHEETI Ay FIONErP FRGIRLFK MK SIpyperadly, Steps-oxintepekitoneally.
wherbth FRsS615! Elelimide wberol dmareHlsaly eliedg amaunt of

VEGF inhibitor mitigates VEGF-induced in vitro angiogenesis
formation. 79 16. The use of claim 1, wherein the VEGF pathway inhibitor
is oie or rigresePicdired. ovharisohtairtdervidthing thansdibedrdduitified 7s Behes in
needugereftaiainiol b dskesoinctheimaedivahdayicgicampiises a biodegradable
biopolymer.
13 The use of claim 12, wherein the identification comprises diagnosis of cancer,
coronary heart disease, tumor metastasis, inflammatory vascular disease, ischemia-reperfusion

injury, hypertension, or diabetes,

14. The use of claim 1 wherein a VEGF pathway inhibitor is to be administered to

the subject orally, intramuscularly, intratlumorally, stent, or intraperitoneally.

15. The use of claim 1, wherein a therapeutically effective amount of a VEGF

inhibitor mitigates VEGF-induced in vitro angiogenesis/tube formation.
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18. The use of claim 17, wherein the medical device is a stent. 19. Use of

a VEGF pathway inhibitor in the manufacture of a medicament for
determining the therapeutic capacity of a VEGF pathway inhibitor to

reduce angiogenesis in a subject, wherein said medicament is to be
administered to a subject on which an invasive surgical procedure has

been performed and wherein after said administration, said subject is to
be1examingdufer sfegsph grovHEre0ihi hendage mm%b%%f QiRetRE more of

coate'&‘}!%}vc%:ﬁ%@&%ﬂ?‘:}%‘}lef@af%&rtéémor removal. 21. The use of claim 19,

wherein the subject is an animal model. 22. The use of claim 21, wherein

the animal model is a tumor xenograft. 23. Use of a therapeutically

efféttive Ahvousst of dAtEGE: phtheiayhioisitioalinithiee manpfiasturdiofi@radabie
biopdRagicament for determining the therapeutic capacity of a VEGF pathway

inhibitor to reduce angiogenesis in a subject, wherein said medicament is

to be administered to said subject after determination of pre-treatment

leveis of dRGIIGEHEEEIN saRFSiRCIRsARab Ersies iaameRtination of
post -treatment levels of angiogenesis in said subject. 24. The use of claim

23 yvherqin.a,decreage @&%@QM%%‘%Q%%mmt 3, YEREment for

detm&gthw '&h'b'tggtlggﬁlc cio S@E(;) euse f.claim 23, wherein the .
I%%ea%men?p Nd oSt gaot evé?I ‘}’agnglodté’ﬁé%l’ée e dRngFREY i @

SubJeﬁﬁ &ﬂ&ﬁg%g%éj fﬂ%é\ﬁém% IRk 3, Mhietein wischiseiwedvisyegical

proceiduon@a0r e @afdung] bedikhdietr, 4N aaidaiasasatiutie. i Thgusaab be

examfai LRl grSithe level of angiogenesis is to be determined by
PECAM-1 expression, GatT-V expression, tube formation, or LacCer

level. 28. An in vitro method for determining the therapeutic capacity of a
catitlidate Res ol slairway whbiphohsorreutipng Se pgetesids comprisimgyal.
providing a population of cells; contacting the cells with a candidate

cogposiiag, AR eiAImInREfiest afs sAndilals gampositon on one

or more of PECAM-1 expression, GatT-V expression, tubé formation, or
LacCer level. 29. The method of claim 28, further comprising contacting
thé@%ells WikhwwREHapndl , wheshntdutimgitabroslis withithe peoogidfite
compound. 30. The method of claim 28, further comprising contacting the
Ceﬂ'§. Wlthi)égg%lza%%peutical}y effective amount of a VEGF pathway inhibitor in the
manufacture of a medicament for determining the therapeutic capacity of 2 VEGF pathway
inhibitor to reduce angiogenesis in a subject, wherein said medicament is to be administered to
said subject after determination of pre-treatment levels of angiogenesis in said subject and before

determination of post-treatment levels of angiogenesis in said subject.

24. The use of claim 23, wherein a decrease in the angiogenesis indicated that the
VEGF pathway inhibitor is efficacious.
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the contacting the cells with the candidate compound. 31. Use of a

therapeutically effective amount of a vascular endothelial growth factor

(VEGF) pathway activator in the manufacture of a medicament for treating

a subject suffering from or susceptible to tissue degeneration. 32. The

use of claim 31, wherein the tissue degeneration is related to intrauterine

growth of a fetus, systemic sclerosis, wound healing, ischemia,

repérfusidianisryoidiibetds, wersitacarmsrydiseasandupesrigaimeit Byels of
angiogeckhardserahtlninn3Liwhedeinibe VEGF pathway comprises the

interaction or involvement of one or more of lactosyleeramide synthase

(LacCer synthase), VEGF, vascular endothelial growth factor receptor

(VEGFR), piatiiét St Ea S esorerhibistis ope @eesmmatijune, heart,
liver, |nenosicersamirier(LacCer), or PLA2. 34. The use of claim 31, wherein the

VEGF pathway activator is an L isomer a compound of Formula F: OH R

Il =C- ergl d R’ are independently. selected from t rou

con st S e e R b
B i ifFBTe S W Attt Rt i o G FHarah 8 't eRe¥shy be joined to

form a 5, 6 or 7-membered ring; R2 is selected from the group consisting

of sancheg anstaigiahad @@t@rﬁ%@ﬁ%@l@!ﬁé@aﬁ@%c Qﬁﬁ@[&%a%ﬁ&@a@ REGF
path“gioqglﬁmkggr}gls&gql% R;% is0 se%lgzteg) frons1i the group consisting of

st)Falg .t-_cﬁalneol"jl or_gora%c%eds &6-Co0 aﬁ%‘/l with or without one to three

doRmSrdiRsReaME AR ISF Stibstituted aryl where the substituent is halo, C,-
conta@hmthoxst]imathy lkendidioxsortpbs@idrmmertapto, amino or substituted amino

in wehighithe NG ARAHIMEN! RYARRIG! G 4Alky gl 3 harmacelialon,
GatT? _g}g{?taslglen sa tﬁtE)ereagf). 3%. Jag Use gf claim 34, wherein R qnd R' are

joined 1o Torm & 5,60 7-Thefibered “ting. 36. The use of claim 35,

wherein R and R' are joined to form a pyrrolidino, morpholino,

thizimorpHblimetipipeficding 28, anteyAehppily RgtBidng the cells with VEGF prior

to contacting the cells with the candidate compound.

30. The method of claim 28, further comprising contacting the cells with VEGF afier
the contacting the cells with the candidate compound.

31 Use of a therapeutically effective amount of a vascular endothelial growth factor
(VEGF) pathway activator in the manufacture of a medicament for treating a subject suffering

from or susceptible to tissue degeneration.
32 The use 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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37. The use of claim 31, wherein the VEGF pathway inhibitor is one or

more of the L isomer of

1-phenyl-2-decanoylamino-3-morpholino-I-propanol;

1-phenyl-2-hexadecanoylamino-3-morpholino-I-propanol;

1-phenyl-2-hexadecanoylamino-3-piperidino-I-propanol;

I-phenyl-2-hexadecanoylamino-3-pyrrolidino- | -propanol;

[-ma3pholinie- 2shexatieeahn ks 1BNYEGEIX yatiage Cofyii®Rehe interaction or
invoiﬁ&ﬂéﬁ?'!ﬂ"_%%J%@%%R%Wﬁﬁf&%QW&%&QEE@@%C%%%%%:\;}%}g,h%scular

use.aof claim 31, wherein th su{_Lr) ect is one that has beén identified as
encfB5i) EAa R R (OF thine DRGEh AR i S0cFhashencar Biirle 1
(PEGaMrhiclestpsdopradaiAteivery: acllafdr is to be administered to the

subject orally, intramuscularly, intra-tumorally, stent, or intraperitoneally.

10.34se ot helapaulicniy SlRalve AIORAE Al ANE LRSI, .

in the manufacture of a medicament for deter |n|ngytﬁe therapeutic
compad S SFRNEGF pathway activator to reduce tissue degeneration in a

subject, wherein said medicament is to be administered to said subject

after determination of pre-treatment levels of tissue degeneration in said

subject and before determination of p#st-treatment levels of tissue

degeneration in saidRsubject. 41. Thd use,of claim 40, wherein a

decrease in the tiss%%/d,e St Hi®ates that the VEGF pathway

activator is efficacious. 42. The of claim 40, wherein the pre-treatment

and post-treatment levels of tissug™~degeneration are determined in a

diseased tissue. 43. The use ajge 40, wherein the diseased tissue is

one or more of a fetus, lung, heart, liver, vasculature or nervous tissue.

83 44. The use of claim 43, wherein vasculature is one or more of cardiac

ventricular microvessel formation to increase collateral blood flow to the

heafhaLAthenS8UR. 4R NBMES &teel@mé&d{\éhg%ﬂwcu}%lﬁ;ég 5%@&%%& and
i 4 B e O DY bkt o Bt Libcrcin R and
Sl DRSO AT BB MatioRA o VAR et 0% 24RO RA MRS HBH Sthegyin R an
R mygetesiningd dethenticrdbeutinespaedyiosa candidate VEGF pathway

actieosefendoapdinghtigssin cagafiasalitn. CBIH SR HOHAIATAC,, alky! with
or wRARKIAHOD AfLellRroniagtingsthe cells with a candidate composition, and

R’ is selected from the group consisting of straight-chained or branched Cye-Cao alkyl with

or without one to three double bonds and aryl or substituted aryl where the substituent is halo, C;-
C4 alkoxy, methylenedioxy, C,-C; mercapto, amino or substituted amino in which the amino

substituent may be C,-C, alkyl, or a pharmaceutically acceptable salt thereof,

35. The use of claim 34, wherein R and R’ are joined to form a 5, 6 or 7-membered

Ting.

36.  The use of claim 35, wherein R and R' are joined to form a pyrrolidino,

morpholino, thiomorpholino, piperidino or azacycloheptyl ring.
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determining effect of the candidate composition on one or more of
PECAM-I 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. Use of a therapeutically effective
amount of a vascular endothelial growth factor (VEGF) pathway inhibitor
and a VEGF pathway activator in the manufacture of a medicament for

treaing a Subjeetafitonng. i SuSCREHYATR:3 HIFBASEi ObRORAIRE of the
L isé%}_é?h@rl‘Q;h@ﬁb@é’-%&%ﬁ&%axﬁﬁoﬁﬂﬁoy%ﬁi?ﬂ&ka_ﬂggépﬁéz‘bﬁvhereln the inhibitor

ivator promotes
g R SRR ISR IR herein the mhbitor and
1-phgprivihskaiesaoskodizniaripeedingithiprepiodegradable biopolymer. 50. The
1-phasg-ofhelatecdbyinharen sheoinhibiopapghagctivator are coated on nano-
1 -m&%ﬁgﬁlﬁ)%—ﬁg‘icadecanoylanﬁno—?y-hydroxyoctadec-4,5 -ene;
1-pyrrolidino-2-hexadecanoylamino-3-hydroxyoctadec-4,5-ene.

38. The use of claim 31, wherein the subject is one that has been identified as being

in need of treatroent for tissue degeneration.

39. The use of claim 38, wherein a VEGF pathway activator is to be administered to

the subject orally, inframuscularly, intra-tumorally, stent, or intraperitoneally.

40. Use of a therapeutically effective amount of a VEGF pathway activator in the
manufacture of a medicament for determining the therapeutic capacity of a VEGF pathway
activator to reduce tissue degeneration in a subject, wherein said medicament is to be
administered to said subject after determination of pre-treatment levels of tissue degeneration in
said subject and before determination of post-treatment levels of tissue degeneration in said

subject.

41. The use of claim 40, wherein a decrease in the tissue degeneration indicates that

the VEGF pathway activator is efficacious.

42, The use of ¢laim 40, wherein the pre-treatment and post-treatment levels of tissue

degeneration are determined in a diseased tissue.

43. The uvse of claim 40, wherein the diseased tissue is one or more of a fetus, lung,

heart, Hver, vasculature or nervous tissue.
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44, The use 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 use of claim 40, wherein the level of tissue degeneration is to be determined

by PECAM-1 expression, GalT-V expression, tube formation, or LacCer level.

46, An in vifro method for determining the therapeutic capacity of a candidate VEGF
paihway 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. Use of a therapeutically effective amount of a vascular endothelial growth factor
(VEGF) pathway inhibitor and a VEGF pathway activator in the manufacture of a medicament
for treating a subject suffering from or susceptible to a disease or condition involving

angiogenesis.

48. The use of claim 47, wherein the inhibitor mitigates angiogenesis in certain

tissues and the activator promotes growth in others.

49, The use of claim 47, wherein the inhibitor and activator are coated on or are

within a biodegradable biopolymer.

50. The use of claim 47, wherein the inhibitor and activator are coated on nano-
particles.
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