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Several reports showed that immunotherapies and molecular-targeting agents have
distinctly different mechanisms of action and have been shown to be efficacious in patients
with advanced cancers. It is expected that the combinations may create synergistic effects
with increased benefit for patients with cancer. It is critical to determine how
molecular-targeting agents affect immune function in the tumor microenvironment.

Here we studied that the effects of two combinations, (i) the combination of a novel
RAF/MEK inhibitor "X" and anti-PD-1 antibody and (ii) the combination of a novel HDAC

inhibitor "Y" and an anti-PD-1 antibody, using mouse allograft preclinical cancer models.

(i) The combination of a novel RAF/MEK inhibitor "X" and an anti-PD-1 antibody

Tumors with mutant RAS are often dependent on ERK signaling for growth; however,
MEK inhibitors have only marginal antitumor activity in these tumors. Recently, we have
reported a selective dual RAF/MEK inhibitor "X" that has the unique property of inhibiting
both of MEK and RAF kinases. Therefore, RAF/MEK inhibitor "X" under clinical trials
inhibits ERK signaling more effectively than standard MEK inhibitors, and is expected to
enhance therapeutic activity against RAS-mutated cancers as well as BRAF-mutated

cancers.



In this study, the in vivo antitumor effect of the combination a RAF/MEK inhibitor "X"
and an anti-PD-1 antibody was evaluated in the mouse allograft preclinical cancer models

inoculated with mouse KRAS mutated cancer cells.

(ii) The combination of a novel histone deacetylase (HDAC) inhibitor "Y" and an
anti-PD-1 antibody

HDAC inhibitors have been shown to have antitumor activity in vitro and in vivo, and the
various action mechanisms have been reported. Many other HDAC inhibitors were used
for clinical trials, either as mono-therapies or in combination with conventional
chemotherapy. However, the efficacies were insufficient, and the novel combination
strategy is required.

We previously reported that a selective HDAC inhibitor "Y" identified by our screening
method had attractive pharmacodynamic and pharmacokinetic properties. The HDAC
inhibitor "Y" used in this study is a promising HDAC inhibitor due to its highest
HDAC-inhibitory activity among all HDAC inhibitors tested.

On the other hand, the effect of HDAC inhibitor has been recently reported to enhance
anti-tumor immune response. Therefore, our objective is to examine the combined effect of

a novel HDAC inhibitor "Y" and an anti-PD-1 antibody in this study.

As the results to date, we evaluated anti-tumor effects of the above combination therapies
and examined the dosing regimen, such as the periods and the doses, in mouse allograft
preclinical cancer models. We also examined different conditions of these combinations

and analyzed molecular mechanisms.
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