WO 20064110813 PCT/AUS2006/013645

1q
ME gog\ F  ——TT-NSSIRNA {2mghkg}
== Avaslin (10mgfgy)
é 800 = VEGFRZ-siRNA{Zmpkm
W= —*—VEGFR2-siRNAf2mgiky} +Avastin (10mofka) l L
-g 700
MN=8
O et0
tE 500 |
2
£ w0 |
[E so0 [
200 [
100
a
Dayl2 Dayis Dayi8
Pays After Tumor Cell Inoculation
Figure 1. stronger afi-tumor efficacy has been observed using a
combination caneer therayedtics with VEGFR2-sIRNA inhlbitor and Avastin
{Bevacizumab) In the sam) treatment reglmen, In a human colon
carsinoma {DLE-1) xenograg tumor model.
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tumor) after four repeated administrallans evary three days. RT-PGR results lluslrata e
knockdown of VEGFR2 gene axpresslon at mRNA level,
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Immunohistochemistry ImMiges show down regulation of VEGFR2 and CD21 expression
in the tumor Ussue.
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Figure 4. While human VEGFR2-siRNA nanoparicle targetingnaovasculalure through
systemic delivary demonslrated potent efficacy in colon carcinomaxenograft mouse

madel {DLD-1 lwmer), no significant IFN-a induction chserved In th mouse blood stream
24 hours afler the 2 delivery.
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Figure 5. Human YEGF
hVEGF exprassion in vitro @
PCR and ELISA. Two upper
and protein levels. The Tower
knockdown In a MCF-7VEGF{
was sighificantly down regulated

IRMA {19 base pair with 3'end overhangs) is effective for silencing
in vivo, at both mRNA level and protein level, evaluated by RT-
ures demonslrated significant WWEGF knockdown at both mRNA
nel shows the anti-turmor activity of siRNA-mediated WWEGF
og| induced xenograft model, where the WWEGF expresslon
the lurmor Ussue.
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Figure 6. Human VEGF-sIRNA (19 base palr wilth 3'end overhdggs) is effsctive for
silancing hVEGF expression in vivo resulllng in tumor growth inhibilion {HNSCC 1483
cell). Five imes repeated Infraturnaral delivery wilh electroporatian dnhancement wilh
7 day Intarval.
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Effects of anll-hVEGF siRNAs on VEGF seceetion in MCF7IMVIES cells
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Figure 7. Human YEGF-siRNA (25 basapalr blunt end} is more effeciive
for sllencing hWEGF edpression in vifre and stronger than the 19 base pal
ziRMAS,

100
=T ZWEGF-25-siRMA-a {5u
o B0
2 ~ir— hVEGF~13siRN A-a {Bug)
8
5 80
£
g
5 40
o
L]
2]
& 20
W
=
a

24h 120h
Time post-iransfection

Figure 8. Human VEGF-sIRNA (25 basepair blunt end} is effzylive tor
silancing WWEGF exprassion In licd and has langer duration than that of
the 19 basepair sIRNAs.
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Figuke 9. Human VEGFR1-sIRNA (25 base pair blunt end] Is effective
for silenging hWEGFR1 exprosslon n vitro after 48 b,
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Figure 10. Human YEGFR1-sIRNA. (25 bas:
hr,

for sllencing WEGFR1 expression In viiro alter
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Figure 11. Hyman VEGFR2-sIRNA (25 base palr blunt 2nd} [s affective
for silercing WYERFR2 expressian in vitro at two diffsrent time points,
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Figure 42. Human VEGF-2IRNA {25 bage pair blunt efgd) 1s effactive for
silencing NVEQF expression in vivo resulling in lumar growAh Inhilbiion, with
a MDA-MB-435 breast carcinoma cell line,
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Figure 13. Concept fralpswork far using sIRNA cocktall targeting VEGF,
VEGFR1 and VEGFRZ in tfie same traalment to blogk the anglogenesis
pathway.

"*?_____‘f‘ ] ! «— Black Angiogenesis
£ Geer3

1
5
i
tiny d Iny?
Bayr ol Upli Tapleatadew Tt oot ] Cfe b laataion.
O3llagy, OSVIGFA  OSVELFRL TR GYSECHRI
ik Ll WMl i
[=ETLy oy H Micd S g W RIS

Mived siHNA

silacd

Figure 16. siRNA cotktall targeting VEGF, VEGFR1 and VEGFR2 Is
more effective than any single sIRNA targeting indlvidual gene & the same
dosage tasted in the HSY Inducad ocufar anglogenesis mouse midel, with
sither local {/ft) or systemic {ight) deliveries,

Mized sIREHS




WO 200

110813

PCT/US2006/013645

Naovascularization Area

MWirDConlrel  [J14%D Controi # P<0.05
Fl177D Cocklal (447D Cocktall  * « P= 0,01
0.649 a0
011 0.526 - 0456 0454 i .27 0.332 0.314:

-

n
=1

et Actievahle

Fetingt Damoaga

[

[y
Cryosection

Figure 19, Inhiliition of angiogenesis by administration of VEGF
palhway sIRMA cocktall on day 17 or day 14 after Induclion of disesse in
ocular tissues of a myrine model of retinal anglogenesis in a
parfusionfflatmount measurement.
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Figure 20. sIRNA cocidal targeting VEGF, VEGFR1 ant\VEGFR2
demanstrates very effeotive anti-anglopanasls activity in the fgtinopathy of
prematural {(ROP} mouse model Induced by Hypoxa.
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Figure 21, siRNA cocall targeting VEGF, VEGFR1 and YEGFR2 demonstrales very
effective anli-anglogenests\activily In the retlnopathy of prematural {ROP) mouse madsi

induiced by Hypoxla.
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Figure 22. siRNA cocktail largsting VEGF, VEGFR and VEGFR2 ikhibits ocular
angiogenesls significanily with diffarent routss of adminlsiration with diffdrent carrlers. [P
deiivery was mediated by a ligand-directed nanaparticle, siRNA Cockisll MeXiated
Knochdowns of VEGF Pathway Faclers AT-PCR Datacion of mRNA Lavals with ROPYade!
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Figure 23. Selfassembled nanpparticle for siRNA defivery, When the pre-made RGD-PEG-PEI
conjugate mixture Is mixad with fhe\siRNA mixturs, the nanoparticles will be self-assembled with a
relatively homogenous size,
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repocter gene (right}.
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IRMA nanoparticle targeting neovascllature demonslrated
potent efficacy In neuroljastoma syngenic mouse modsl {N2A tumoer} after four repaated
adminfstrations every lhike days.
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Figure 26. VEGFR2-siRNA nanopasticle targeting neovadsulature demonstrated
potent efficacy In renal carcinoma xenograit mouse made| {748-0 tumor) after five
repeated administrations every three days.
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Figure 27. VEGFRZ-sIRNA nanoparticle targeling neovasculaturs demaenstrated
patent efficacy in colon carcingma xenagraft mouse model (DLO-1 tumar) after four
repealed administralions evenhfhres days. Thrae different dosages were uged in the
sludy.
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Figure 28, VEGFR2-sIRNA nanoparticle targefing reovasculature demonstrated
notenl efiicacy in colun carcinoma xenograft mouse model (DLD-1 tumdy) after four
repeated administrations every thres days. Four mg per kilo of VEGFR2\dosing resulted
in the same anti-tumor efficacy as § my per kllo.
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