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Delivery of siRNA for synthetic lethality-based cancer therapy
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Synthetic lethality has attracted considerable attention as a novel strategy for
the treatment of cancer. To explore RNA interference (RNAi) cancer therapy based on synthetic lethality,
ﬁoly [ADP—ribose} polymerase 1 (PARP1) gene in human breast cancer cells lacking phosphatase and tensin

omolog deleted from chromosome 10 (PTEN) was silenced by small interfering RNA targeting PARP1
siPARPl%. For the efficient delivery of siPARP1 to cancer cells,

icetylphosphate-tetraethylenepentamine-based polycation liposomes (TEPA-PCL) were prepared. Treatment
with siPARP1 formulated in TEPA-PCL (SiPARP1/TEPA-PCL) selectively induced DNA damage and cytocidal
effects in PTEN-null cells, but not in PTEN-positive cells. These results indicate that PARP1 knockdown

using SiPARP1/TEPA-PCL is likely to be an effective strategy to achieve synthetic lethality against
PTEN-null cancer.
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Fig. 1 A scheme of synthetic lethality
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Fig. 2 Gene silencing of

SIPARPLTEPA-PCL
MDA-MB-231 and MDA-MB-468 cells were

incubated with TEPA-PCL, control SIRNA

PARP1 using

(siCont) /TEPA-PCL or siPARPL/TEPA-PCL (50
nM siRNA), respectively. The amount of PARP1
MRNA was examined by real-time RT-PCR 24 h
after the transfection. Data are presented as
relative expression of PARP1 mRNA to that of
control (no treatment) with S.D. bars.
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Fig. 3 Increase in apoptotic cells by PARPL
knockdown in PTEN-null cells

MDA-MB-231 and MDA-MB-468 cells were
incubated with siCont/TEPA-PCL or
SIPARPL/TEPA-PCL (50 nM SIRNA),
respectively. Apoptotic cells were detected 72 h
after the transfection by flow cytometry using
FITC-conjugated annexin V and propidium
iodide.
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Fig. 4 Impact of PARP1 knockdown on the
growth of breast cancer cells

MDA-MB-231 and MDA-MB-468 cells were
incubated with siCont/TEPA-PCL or
SIPARPL/TEPA-PCL (50 nM SIRNA),
respectively. Cell growth was evaluated by
WST-8 assay 24, 48 and 72 h d&fter the
transfection. Data represent mean with S.D. bars.
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Fig. 5 Impact of knockdown of both PTEN and
PARP1 on the growth of PTEN-positive breast
cancer cells

MDA-MB-231 cells were incubated with
SiCont/TEPA-PCL or siPARPL/TEPA-PCL (50
nM siRNA) 48 h after the SIPTEN transfection.
Cell growth was evaluated by WST-8 assay 24,
48 and 72 h after the SIPARPL transfection. Data
represent mean with S.D. bars.
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Fig. 6 Accumulation of DNA strand breaks in
PTEN-null cellstreated with SPARP1

MDA-MB-231 and MDA-MB-468 cells were
transfected with siCont or SIPARP1 using
TEPA-PCL for 72 h, respectively. Tail moment
was analyzed using Image J software. Talil
moment (um) = % tail DNA x Tail length. Data
show mean with S.D. bars.
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