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We started a research on "2014-165 Fundamental study aiming at development of tumor
infiltrating lymphocyte therapy using complicated gene mutation of lung cancer" approved by
the National Cancer Center Ethics Review Committee. Currently 50 cases of registration and
specimen processing are completed. Lung cancer tissue specimens excised by surgery at the
National Cancer Center East Hospital were used. First, ex vivo FACS analysis was performed
using tumor tissues and normal tissues, and a marker for isolating CTLs in self-tumor reactive
TILs at an early stage was searched. On the other hand, IL.-2 was added to some tumor tissues
to grow TIL. We transplanted a part of the tumor tissue to immunodeficient mice and tried to
establish a cancer cell line as Patient-derived xenograft (PDX). In order to investigate whether
CTL in TIL can recognize autologous cancer cells, CTL in TIL and PDX tumorfor each patient
were co-cultured and CD 107a analysis was performed. In addition, DNA of tumor tissue and
normal tissue was extracted and next generation sequencer analysis was carried out.

In ex vivo assay, we found that the expression of CD107a or co-inhibitory molecules on CD8+ T
cells in tumor tissues was higher than that in normal tissues. On the other hand, TILs were
successfully expanded in vitro from all tumor tissues. In addition, using immunodeficiency mice,
patient derived xenografts (PDX) were generated from some primary tumor tissues, and, the
reactivity of TILs against autologous PDX cancer cells was evaluated by CD107a assay. Tumor
reactive CTLs were enriched from TILs by sorting for CD107a+ PD-1+ CD&+ T cells and
expanded in vitro. Furthermore, the next generation sequencing approach was carried out to
identify the antigens recognized by TILs. We performed whole-exome sequencing on matched
tumor and normal DNA isolated from 32 patients with lung cancer. The candidate of mutated
epitopes (neoantigens) were identified using a peptide-MHC-binding algorithm.

These results may provide the marker to isolate tumor reactive TILs ex vivo. We will identify
the antigens recognized by these tumor-reactive CTLs. Combined with bioinformatics prediction
and the assay with ex vivo isolated TILs, we try to determine useful TCR and that recognized
antigen for cancer immunotherapy.

With respect to utilization of IVV method for TCR identification to recognize antigen peptide,
we are starting up the system of Posicon, aiming at verifying the concept and constructing the
system.

In the development of cancer antigen and TCR prediction system, evaluation of existing HLA

binding peptide prediction site, NetMHC, was performed using the IEDB database. By deep
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learning using artificial intelligence, we will complete a program that exceeds the performance
of NetMHC in the future.
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