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Cytoplasmie calcium increase via fusion with inactivated sendai virus induces
i SCRHE4% | apoptosis in human multiple myeloma cells by downregulation of c-Myc

Title oncogene(RiEE &4 VA VAR FORMEITL 5 e FERERHMMBEO ¢ —My ¢ {TINH
& B7H - RO

XA DES
(B BI(Purpose))

Multiple myeloma (MM) is a kind of hematologic B cell malignancy that is featured by the accumulation of abnormal plasma
cells in the bone marrow. Current treatments have made substantial progress toward increasing longevity in MM patients.
However, one major limitation of the existing drugs is the eventual emergence of drug resistance for nearly all patients, regardless
of the treatment regimen or the initial response to treatment. Therefore, there is a need to develop new therapeutic strategies for
the treatment of MM,

The Sendai virus (Hemagglutinating Virus of Japan; HVJ) belongs to the paramyxovirus family and has six viral proteins
encoded by a negative-sense single-strand RNA genome: nucteocapsid (N); phosphoprotein (PY; large (L) matrix (M); fusion (F);
and hemagglutinin-neuraminidase (HN). When the Sendai viral genome was cleaved into small pieces by UV irradiation, the viral
proteins remained functional. We have documented that the inactivated Sendai virus envelope (HVJ-E) has multiple anti-tumor
effects, including the activation of anti-tumor immunity and induction of cancer cell-selective apoptosis. The therapeutic potential
of HVIJ-E has been demonstrated in solid tumors, but there are no reports concerning whether this virus can be used for the
treatment of hematopoietic malignances. In this study we focus on investigating the therapeutic effects of HVJ-E in MM and the

mechanism behind that.

R & ONZ R (Methods/Results))

Here, using an inactivated Sendai virus (Hemagglutinating Virus of Japan; HV}} envelope {(HVI-E), we discovered that
increase of cytoplasmic Ca* by virus-cell fusion significantly induced apoptosis against human MM cells but not peripheral
blood mononuclear cells from healthy donors and HVI-E induced cancer-selective apoptosis in multiple myeloma cells with
¢-Mye addiction. Interaction of F protein of HVI-E with MM cells increased intraceliular Ca®* level of MMs by the induction of
Ca™" efflux from endoplasmic reticulum but not influx from extracellular region. The elevation of the Ca®" cytoplasmic level
induced SMADI1/5/8 phosphorylation and translocation into the nucleus, and SMADI/5/8 and SMAD4 complex suppressed
c-Myc transcription. Meanwhile, HVJ-E decreases $62 phosphorylation of e-Myc and promotes ¢-Mye protein degradation.

[# fE(Conclusion)]
HVI-E-induced apoptosis of MM cells resulted from suppression of ¢-Myc via increase of cytoplasmic calcium level. These

results provide the possibility that HVI-E will be a therapeutic tool for MMs.
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