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Graduate School of Medicine, Nagoya University

Sibal Patricia Angela Alvero

It has truly been a great
honor to have been selected as
the 7 v ¥ = Z & FHFFELENH
H 1B F H for the research
theme " fEB AN Y 4 L R
L STING 7= X2 + DfBtH
HEDBAFE . 1 began working

on this theme during my undergraduate years. I first

joined the laboratory of Professor Hideki Kasuya at
the Graduate School of Medicine, Nagoya University,
as a second-year undergraduate student majoring in
Biological Sciences, following the recommendation
of Assistant Professor Itzel Bustos, a member of the
laboratory.

We work with oncolytic viruses (OV), which
specifically target cancer cells. In particular, we use
C-REV, a naturally occurring variant of HSV-1, whose
virulency is inherently attenuated enough not to
harm normal cells. On the contrary, C-REV efficiently
replicates in cancer cells due to their impaired anti-
viral systems. C-REV lyse tumor cells, causing the
release of tumor antigens that restimulate the already
dysfunctional tumor immunity.

I worked closely with Dr. Shigeru Matsumura,
an Assistant Professor, in this project. Initially, we
evaluated how the STING pathway in tumor cells
affects their susceptibility to C-REV infection. Although
OV therapy has already yielded promising results,
its efficacy depends on its replication efficiency in
tumor cells. The STING-TBK1-IRF3-IFN pathway
acts as the main cellular anti-viral system. Hence, we
determined whether C-REV infection is only limited to
pancreatic cancer cell lines having a highly defective
STING pathway. Our results revealed that C-REV
efficiently infects pancreatic cancer cells, regardless

of their degree of STING pathway deficiency. This

indicates that C-REV treatment is applicable to a large
variety of tumor cells, including those that are partially
responsive to cGAMP (Morimoto et al., Cells, 2021).

After this, we explored the feasibility of combining
STING agonists with C-REV to induce a wider
systemic anti-tumor immune response. The cancer
cell lines being unresponsive to 2'3'-cGAMP compared
to dendritic cells (DC) indicates that 2'3'-cGAMP
treatment would mainly affect DC, not tumor cells.
I presented these initial findings in the 28th Annual
Meeting of the JSGCT in an oral session entitled
"STING Activator 2'3'-cGAMP Enhances the Anti-tumor
Efficacy of C-REV, an HSV1-based Oncolytic Virus"
back in 2022. This experience is truly memorable, as
it was my first time giving an oral presentation at a
conference.

Taking into great consideration the feedback I
received from the scientists at the conference, I
continued working on this project under the guidance
of Dr. Matsumura. We refined the in vivo experiments,
and our analysis revealed that the combination
therapy increased the cross-presenting DCs and
unexhausted CD8+ T cell populations, thereby
inducing a more durable systemic anti-tumor immune
response. I shared our final findings through an oral
presentation entitled "Combination Therapy of HSV-
1 based Oncolytic Virotherapy with STING activator
2'3"-cGAMP Synergistically Amplifies Systemic Anti-
Tumor Immunity" in the 29th Annual Meeting of the
JSGCT and published our results (Sibal et.al., Mol.
Oncology, 2024). Overall, this paper demonstrated
that the administration of 2'3'-cGAMP, an endogenous
STING agonist, with C-REV does not inhibit C-REV
tumoral replication. Instead, 2'3'-cGAMP activates the
STING pathway in DCs selectively, leading to their
activation and better anti-tumor immunity.

Currently, I am evaluating the combination
therapy of STING agonists, which has a better half-
life than 2'3'-cGAMP, and exploring the feasibility of
administering this combination therapy systemically
or orally to make it less burdensome for patients.

Candidate STING agonists include MSA-2 and SR-



717, whose clinical safety and efficacy have been well-
documented in numerous clinical trials.

I have grown significantly as a young scientist since
arriving at Dr. Kasuya's laboratory. I am most grateful
to Dr. Kasuya, Dr. Matsumura, and Dr. Bustos for
teaching me skills crucial to pursuing my own research
ideas. If it were not for the guidance of Dr. Kasuya and

the mentoring of Dr. Matsumura, getting selected for

the AnGes Young Investigator Encouragement Award
for Excellence would have been impossible. I am
certain that the skills they have imparted to me will be
instrumental in leading my own laboratory on cancer
immunotherapy in the future. laboratory members
(front row from the left: me, Dr. Itzel, Dr.

Matsumura; second row, center: Dr. Kasuya)
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WHEAIAd N~ % —C LPLAT10 % #5# L 7z [Ad-
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HFEBOA v R Y v 3un EF7$ 5 C & cRERI
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