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a. Development of genome modulators and application to cancer immunotherapy

Recent progress of cancer immunotherapy suggests that blocking of immune checkpoint controls can
enhance anti-tumor activity of cytotoxic T cells (CTL). However, it is also reported that regulatory T cells
(Treg) inhibits the CTL activity, implying that for more efficient cancer immunotherapy, both immune
checkpoint controls and Trge function should be blocked. Our current project is to establish a system that can
manipulate CTLs resistant to both immune checkpoint controls and Treg function without viral vectors or
transfection procedures. Principle investigator developed a novel cell penetrating peptide that is superior to
reported peptides such as tat-derived peptide or R11. Notably, proteins or nanoparticles examined, when
tagged with the peptide and added to the culture medium of cells, can enter into nucleus. This is because we
named the peptide NTP (nuclear trafficking peptide). Here, we are preparing NTP-tagged genome
modulators that can block Treg function just by culturing CTLs in the presence of the molecules.

In 2016, we first confirmed that NTP-tagged EGFP can enter into more than 50% of peripheral blood
mononuclear cells, and identified several candidate genome modulators that could efficiently reduce mRNA
expression of target molecules. We are now preparing recombinant proteins, and applying them to T
lymphocytes to test whether endogenous expression of target molecules is blocked.

b. Development for gene editing system fromCto T

APOBEC(polipoprotein B mRNA editing catalytic polypeptide-like) induces C to T mutation, and can be
used as a genome-editing molecule by inducing stop codon by changing CAA to TAA. We here tested
NTP-tagged APOBEC can insert stop codon in target gene. NTP-TALE-conjugated APOBEC protein was
expressed in bacteria and purified to an apparent single band. Purified protein was added to the culture
medium of HeLa cells, and checked whether protein expression of endogenous target molecule was reduced.
Unfortunately, we could not obtain positive results.

c. Evaluation of cytotoxic function of gene-modified CTL

Prior to the analysis of gene-modified CTLs, we first established the assay system for evaluating function of
human CTL. The HLA-A2 expressing-target tumor cell, T2 was purchased from RIKEN, and for human
CTLs, we obtained peripheral blood from HLA-A2-positive healthy volunteers. We are establishing tumor
Ag-specific CTLs against HLA-A2-restricted NY-ESO-1 peptide (SLLMWITQC) by using previously
published protocol (JEM, v199, p1503, 2004). Currently, we are evaluating inhibitory effect of Tregs obtained
from the same volunteer with this CTL/T2-pep target system. Now, we are almost ready for evaluating
gene-modified CTLs.
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