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Abstract
Bcl-2 is overexpressed in about a half of human cancers and 50-70% of
breast cancer patients, thereby conferring resistance to conventional
therapies and making it an excellent therapeutic target. Small interfering
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Abstract

Bcl-2 is overexpressed in about a half of human cancers and 50-70% of
breast cancer patients, thereby conferring resistance to conventional
therapies and making it an excellent therapeutic target. Small interfering
RNA (siRNA) offers novel and powerful tools for specific gene silencing and
molecularly targeted therapy. Here, we show that therapeutic silencing of Bcl-2
by systemically administered nanoliposomal (NL)-Bcl-2 siRNA (0.15 mg siRNA/
kg, intravenous) twice a week leads to significant antitumor activity and
suppression of growth in both estrogen receptor-negative (ER(-)) MDA-MB-231
and ER-positive (+) MCF7 breast tumors in orthotopic xenograft models (P <
0.05). A single intravenous injection of NL-Bcl-2-siRNA provided robust and
persistent silencing of the target gene expression in xenograft tumors. NL-Bcl-2-
siRNA treatment significantly increased the efficacy of chemotherapy when
combined with doxorubicin in both MDA-MB-231 and MCF-7 animal models (P
< 0.05). NL-Bcl-2-siRNA treatment-induced apoptosis and autophagic cell
death, and inhibited cyclin D1, HIF1a and Src/Fak signaling in tumors. In
conclusion, our data provide the first evidence that in vivo therapeutic
targeting Bcl-2 by systemically administered nanoliposomal-siRNA
significantly inhibits growth of both ER(-) and ER(+) breast tumors and
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‘/'( ~ = — }[/ ‘7 \ 6: = ‘/C 1( N Resveratrol, trans-3,5,4'-trihydroxystilbene, was first isolated in 1940 as a
7 ]\ &i a ]\ ]7 E4 < = i n constituent of the roots of white hellebore (Veratrum grandiflorum O. Loes),
N - N . = but has since been found in various plants, including grapes, berries and
VC N N— N — ]\ @ E):l:jgl% 0: J: j/b i I/ AN 7 ]‘ |m) peanuts. Besides cardioprotective effects, resveratrol exhibits anticancer
properties, as suggested by its ability to suppress proliferation of a wide
variety of tumor cells, including lymphoid and myeloid cancers; mulitiple
— 3
}]/ % Tg % k ff /\) )ZL— UEEE ‘g( VC g{ % % 9 VC myeloma; cancers of the breast, prostate, stomach, colon, pancreas, and
thyroid; melanoma; head and neck squamous cell carcinoma; ovarian
‘j—o carcinoma; and cervical carcinoma. The growth-inhibitory effects of

resveratrol are mediated through cell-cycle arrest; upregulation of p21Cip1/
WAF1, p53 and Bax; down-regulation of survivin, cyclin D1, cyclin E, Bcl-2,

I/ X ~ 3 ]‘ u— /1/ 6: F;lg L VC 6iﬂ7’|iig|°< IJ B C_ k 71)§ 7‘: Bcl-xL and clAPs; and activation of caspases. Resveratrol has been shown to
suppress the activation of several transcription factors, including NF-kappaB,

- N AP-1 and Egr-1; to inhibit protein kinases including IkappaBalpha kinase, JNK,
< é /\/ % D ‘( N 1940 -/E'E ck- ?‘)J &b f ﬁ%ﬁ é 2}/L f: /\J T MAPK, Akt, PKC, PKD and casein kinase II; and to down-regulate products of

genes such as COX-2, 5-LOX, VEGF, IL-1, IL-6, IL-8, AR and PSA. These

N RN > N ~ iviti for the suppression of angiogenesis by this stilbene.
3 _ 17 — CO RYSINY activities account
‘j— i) A 7 ]\ ]7 A 7 }l/ ~ ) A t ﬂ_ v / 73\ k Resveratrol also has been shown to potentiate the apoptotic effects of
% R cytokines (e.g., TRAIL), chemotherapeutic agents and gamma-radiation.
y o sl : .
S N 3 A — Phamacokinetic studies revealed that the target organs of resveratrol are liver
ﬁk*@ 0) *ﬁq:@ f E 2 7‘7; 2 VC l’ i ‘j—o gélg’_ﬁ A t ﬁ_ and kidney, where it is concentrated after absorption and is mainly converted to

a sulfated form and a glucuronide conjugate. In vivo, resveratrol blocks the
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