アンジェス賞 OR-25：JSGCT2017 学術集会
p53-armed telomerase-specific oncolytic adenovirus sensitizes human soft tissue sarcoma cells to
ionizing radiation
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Background: Soft tissue sarcoma (STS) is a heterogeneous group of rare tumors arising predominantly from the
embryonic mesoderm. Despite the development of combined modality therapy such as chemotherapy and
radiotherapy in recent years, a significant proportion of STS patients often responds poorly to adjuvant therapy.
Therefore, there is an immediate need to develop novel therapeutic strategies for the improvement of prognosis in
STS patients. We previously reported the therapeutic potential of a telomerase-specific oncolytic adenovirus
OBP-301 and tumor suppressor p53-armed OBP-301 (OBP-702) against human osteosarcoma (OS) and STS
cells. OBP-702 efficiently suppressed the viability of both OBP-301-sensitive and -resistant OS cells. Although
profound anti-tumor effect of OBP-301 in combination with ionizing radiation has been shown against human
esophageal cancer in the preclinical and clinical settings, the radiosensitizing effect of OBP-702 in STS remains
obscure. In this study, we investigated the radiosensitizing effect of OBP-702 against human STS cells.
Methods: We used three human STS cell lines, HT1080 (fibrosarcoma), NMS-2 (malignant peripheral nerve
sheath tumor), and SYO-1 (synovial sarcoma). Cells were irradiated 24 hours after infection with OBP-702, and
cell viability was assessed by XTT assay 4 days after irradiation. Combined effect of radiation with OBP-702 was
analyzed with the CalcuSyn software (BioSoft). These cells were also analyzed for apoptosis and DNA damage
markers, viral E1A and p53 using western blot analysis. We further investigated the in vivo combined effect of
OBP-702 and radiation. HT1080 tumor-bearing mice were irradiated at a dosage of 3 Gy/tumor once per week for
3 cycles, and OBP-702 (1 × 108 plaque-forming units per tumor), or PBS was injected into tumor 3 times per
week for three cycles.
Results: OBP-702 suppressed the viability of all STS cell lines in a dose-dependent manner. When combined
with radiation, OBP-702 induced additive and synergistic anti-tumor effect in STS cells. Western blot analysis
showed that OBP-702 enhanced the expression of apoptosis marker cleaved-PARP, DNA damage marker γH2AX
and p53 in the radiation-treated STS cells. On the molecular mechanism of OBP-702-mediated enhancement of
apoptosis, the suppression of anti-apoptosis myeloid cell leukemia 1 (MCL1) was correlated with E1A
accumulation in the OBP-702-infected STS cells. Combination therapy of OBP-702 with radiation significantly
suppressed tumor growth compared to control or monotherapy in a subcutaneous HT1080 tumor animal model.
Conclusion: Our study demonstrated that OBP-702 had profound anti-tumor effect and enhanced the sensitivity
to ionizing radiation probably through p53 activation and E1A-mediated MCL1 suppression in STS cell lines.
Thus, combination therapy of OBP-702 with ionizing radiation would be a promising anti-tumor strategy for the
treatment of STS patients.
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