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Project Summary 

It is now well recognized that T cells are key players in anti-cancer immunity, and the immune check 
point inhibitor (ICI) antibodies (eg anti-PD1 and anti-CTLA4), target the inhibitory mechanisms for 
TCR and costimulatory signals, respectively.  Our group has shown that oncolytic virus (OV) not only 
directly kills cancer cells but also activates anti-cancer immunity, and can be effectively combined 
with ICI, indicating a critical role of the T cell system in OV-mediated anti-cancer effects. However, 
the molecular and cellular mechanisms underlying such immunotherapies are not fully known – i.e. 
which cell subsets are involved, and how T cells dynamically respond to the therapy.  We believe 
that an improvemed understanding in the mechanisms responsible for the success or failure of 
immunotherapy will lead to informed combinatorial strategies and the identification of new 
molecular targets.  This project will apply the ‘Tocky’ (Timer of cell kinetics and activity) system, 
which our collaboraton Masahiro Ono recently established, for analysing real-time dynamics of T cell 
activities in vivo.  Our hypothesis is that each cancer immunotherapy targets specific subsets of 
effector T cells and Treg and changes their activation level and/or survival rates, thereby increasing T 
cell responses. To test these hypotheses, we will i) investigate the differential effects of immune 
checkpoint inhibitors on the real-time activities of effector T cells and Treg in vivo using the Tocky 
system. Specifically, we will aim to identify the effector T cell and/or Treg subsets that can be 
targeted to manipulate anti-cancer T cell responses, and reveal the molecular features of these cells 
by RNA-seq, ii) investigate the differential effects of OV on cancer-reactive effector T cells and Treg 
using the Tocky system. Specifically, we will aim to identify the inhibitory mechanisms that are 
induced in cancer-reactive T cells upon OV infection. Then, we will aim to strategically combine OV 
with an appropriate treatment (e.g. ICI) to abrogate the inhibitory mechanism, in order to maximize 
the effects of OV, and iii) seek to understand the single cell dynamics of T cell responses to 
immunotherapy treatments. We will analyse cancer-reactive effector T cells and Treg by single cell 
RNA-seq. Specifically, we aim to identify any new activated T cell subset that plays key roles in 
determining anti-cancer responses, and reveal the molecular mechanisms of such new T cell subsets. 
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