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Development of a novel RNA trans-splicing molecule for cancer gene therapy
targeting to cancer-type organic anion transporting polypeptide 1B3
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Spliceosome-mediated RNA trans-splicing, which is mediated by an RNA

trans-splicing molecule (RTM), is expected to be a promising tool for cancer gene therapy. RTM leads
to trans-splicing between a target mRNA and a suicide gene (such as the herpes simplex virus
thymidine kinase) to generate the suicide protein. Therefore, we aimed at development and
characterization of an RTM targeting to Ct-OATP1B3 mRNA (hereafter referred to as RTM44-2), which is
expressed in various cancer tissues in a cancer-specific manner. To examine the RTM44-2
functionality, we developed LS180 cells stably expressing RTM44-2 (RTM/LS), and cytotoxic assays
were performed using ganciclovir (GCV). As a result. GCV significantly reduced the viability of
RTM/LS cells. Furthermore, such anti-cancer effects of the RTM-GCV system was also observed in vivo
xenograft models. To summarize, our results indicate that the Ct-OATP1B3-targeted gene therapy has a
potential to become an effective anti-cancer therapy.
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RTM and HSV-tk mRNA expression were detected by using the
RTM primer set or the HSV-tk primer set. GAPDH mRNA was
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transfection control. Data are expressed as the mean ==
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Fig.4.EffectofRTM 44_2 m edated trans-splicing targeting
CtOATP1B3 on xenografttum orgrow thinvivo.

Effects of GCV treatment on the growth of pre-established
RTM44_2/LS180#11 or mutRTM44_2/LS180#2 xenograft.
Tumors were established in 6 weeks old female SCID Beige
mice by intradermal flank injection of 5.0><10°
RTM44_2/LS180#11 or mutRTM44_2/1S180#2 cells. After
the tumor exceeded 50 mm?3, the mice received daily GCV
(100 mg/kg) or PBS by intraperitoneal injection for 14 days
(RTM44_2/LS180#11 (PBS); n = 3, RTM44_2/LS180#11 (GCV);
n = 6, mutRTM44_2/LS180#2 (GCV); n = 5). Statistical
differences were evaluated by one-way ANOVA, followed by
Tukey-Karmer test (**; p < 0.01, N.S.; not significant). Data
are expressed as the mean = S.E. (n = 3 - 6). Statistical
differences were evaluated by Student’s t-test (**; p < 0.01).
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