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An RNA Molecule Derived from Sendai Virus DI Particles Induces Antitumor Immunity and Cancer
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(B AY(Purpose)) We have already reported that a non—replicating Sendai virus (hemagglutinating virus of
Japan) envelope (HVJ-E) stimulates anti-cancer immunity and cancer cell-selective apoptosis. In cancer cells,
HVJ-E RNA genome fragments are recognized by the cytoplasmic RNA receptor retinoic acid-inducible gene-T
(RIG-I) and trigger mitochondrial antiviral signaling (MAVS) protein to activate interferon regulatory factor
(IRF) 3 and 7. Through this signaling pathway, cancer cell-selective apoptosis was induced by activating
proapoptotic genes, TNF-related apoptosis~inducing ligand (TRAIL) and Noxa. The virus RNA pathogen—associated
molecular patterns (PAMPs) characteristics of oncolytic virotherapy are not well understood. In a previous
study, the Cantell strain HV] promoted greater DC maturation and type I IFN produetion than the Z strain HV].
It has been proven that viral defective—interfering (DI) particles in the Cantell strain of HV]J contribute
to the Toll-like receptor (TLR)-independent immunostimulatory ability. Cantell DI particles contain incomplete
viral genomes which have complementary termini forms the stem region of the frying—pan—shaped secondary RNA
structure and was reported to exhibit the highest binding affinity to RIG-I. In this study, we focused on
DI particle of Cantell strain HVJ and analyzed the virus RNA PAMPs characteristics which are required for

the cancer cell-selective anti—cancer effects.

(FiEhe b UM (Methods/Results) ] We first showed that P-propiclactone—treated Cantell strain HV] induced
the RIG-I/MAVS signaling pathway and proapoptoiic proteins expression in cancer cells. Moreover, the same
amount of gel-extracted DI RNA induced a higher level of expression of those apoptosis-related proteins and
more cell death than the whole—-genome RNA did. Thus, the anti-cancer effect of DI RNA genome was confirmed.
Next, we examined whether a specific secondary structure of the DI RNA genome stimulates the RIG-T/MAVS
downstream—related cancer suppressive pathways using HVJ-derived in vitro transcription (IVT) RNAs. IVT-B2
which was derived from Cantell HV] DI genome had a secondary structure with a dsRNA terminus and an ssRNA
loop, strongly stimulated RIG-I dependent proapoptotic proteins induction in prostate cancer cells. In
contrast, the IVT-HN which was from part of the Z strain HVJ HN gene which has no specific secondary structure,
had no impact on inducing anti-cancer effects. We also showed that when IVT-B2 was modified by deleting 3’
or 5’ portions of the ssRNA region did not affect on the cancer cell-selective killing effect. However, the
IVT-DI RNA with shorter dsRNA regions had no activity of cancer cell killing and hardly upregulated the
expression of proapoptotic genes. We also found that calf intestinal alkaline phdsphatase—treated IVT-B2 RNA
lost the capability of inducing RIG-1/MAVS-related downstream Noxa and TRAIL expression. Finally, transfection
of IVI-B2 to xenograft prostate tumor induced intratumoral TRAIL expression and apoptosis, and resulted in

extensive reducing of tumor volume in vivo.

(# #5(Conclusion))
DI particle—derived IVT-B2 RNA, which has a double-stranded region in its secondary structure, promoted a
stronger RIG-I dependent anti-cancer effect than IVT-HN RNA, which does not have a double-stranded region in
its secondery structure. Both the double-stranded stem and 5’ ~triphosphate of IVT-B2 RNA are crueial in inducing
the cancer cell-selective apoptosis. In this study, the virus RNA PAMPs characteristics of those in cancer
treatment were clarified through investigating the DI particle RNA genome with respect to its anti-cancer

effect. These findings provide a novel nucleic acid medicine for the treatment of cancer.
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FEMAYE & A '7’(/1//;‘»‘;{&? {hemagglutinating virus of Japan envelope; HVJ-E} iZ i HUAEEE T 38 L UV AR
BIRB7R F—AEEETAZ L BERHE SN TS, BHRIZISVTHYI-EDRNAY / LB R IS HBIEE PIRNASE 25
e BRIG-] (retincic acid-inducible gene-I} {2k o Til#is . & LIZMAVS (mitochondrial antiviral
signaling) Z X o T & A TFRIZIETET S TRAIL (INF-related apoptosis—inducing ligand) <°Noxa’z D7 b
— i R{BHEAERE T D EMAERIFN-BA ED Y A Rl A R ehA v OFHEAET, AR TIE, VD Fadkic
HEIZIEAET BDI (defective interfering) -7 HEORNAY / AEBITT A Z LICE Y., RIGIR Lo TRBSAED
FTHD i 7 F AR BT 7 o L ARNADRE SR 24T o 72, DURLFORNAY 7 ABEFIE b LICAIMICAR S
IVT-B2Z RNAIL & o — B ZEHSMME /b, 2 O RMEE SR ICRIG-HRFRRFIEEDREF| SR I §Z &8
TR ENF, MA T, IVI-B2Ai %26 RO =Y EEEAL b £ 7R b — 2 RBEEEEETLIFN-BOFEH I EE,
RAFTHEIBRPENE, EbiIZ, v MIZBEMREE~ v 2 EF 08 LTIVI-B2 RNADEERE21T- -
LA, BHEREEY A ROENEE R, BEHEOCEBAICEBIT AT R F— AMIEORM, NKHSC & 2 5EE
YROWMBHEESHE,
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