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Abstract
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In the present study, to develop the new strategy of effective personalized immunotherapy, we
establish the manufacturing process of autologous tumor infiltrating lymphocytes (TILs) through the
methods to culture the tumor-reactive TILs ex vivo and to enhance the functions of TILs.

Surgically resected tumor tissues were obtained from patients with ovarian, cervical, and uterine
cancer. To enhance proliferation and viability, TILs were transferred genes that constitutively
activate cytokine signaling. The culture method using anti-CD3 antibody (clone: OKT3) and co-
stimulation molecule CD80 showed higher gene transfer efficiency and higher cell proliferation rate
compared to the previously reported culture method using only high dose IL-2. The expression
levels of PD-1, Tim-3, and LAG-3 of TILs was comparable between high dose IL-2 and
OKT3-CD80 cultures. Repertoire analysis of T cell receptors (TCR) was performed before and
after TIL proliferation. Diversity in the TCR repertoire was observed even after culture in both the
high-dose IL-2 and the OKT3-CD80 method. To examine the tumor reactivity of cultured TILs, IFN-
vy ELISPOT analysis was performed by co-culturing them with autologous tumor cells. Both high-
dose IL-2 and OKT3-CD80 cultured TILs showed IFN-y production against autologous tumor cells,
and the frequency of IFN-y producing cells was comparable.

These results indicate that the OKT3-CD80 method was superior to the high dose IL-2 method in
terms of TIL proliferation and gene transfer efficiency in vitro, while the diversity of TCR repertoire
and the frequency of autologous tumor-reactive TILs were maintained. In future, we will use
organoids and immunodeficient mice to evaluate the in vivo proliferative and long-term survival
capacity and antitumor effects of TILs.
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Development of personalized T cell transfer therapy by enrichment and functional improvement of tumor-
reactive T cells

1. ARBREBZBOME

AR TIL, BEREY >~/ Bk (Tumor infiltrating lymphocyte: TIL) D5 —EDEERGHETILEZBE L. S 5IEE
FHEICL Y, BT LAEMERE - REPABERZAESE., HENLARESDNRE SO LFHLEIMETHIRB ARE
ORFEEBEHE L.

TIRNA. FEENA. FEARIPAZBEOFMIRREEZDENIE L, PAMIRETILEZER L, 1EIEEE - £776E
HIESEDOIC, TILICEGFEALYA NAA VO I FILAEEMNISEECS B/, TILICE L ZRBEEAE
EEBEFEAREOREATo0/E 2%, BEICBREINTWVWIEREIL-20HDRBEEREEHLE L T, $#CD3
PR (2 O— 2 :OKT3) & HFH 9 FCD8OIC L 2RBBEFEZD AN, ELFEAMNENEGERTHY . BVREIETE
EEHBEONT, EERICEBRIEY—H—& LTPD-1, Tim-3, LAG-3ORRALBLE-ET D, BEEIL-21EE
& OKT3-CDSOEEDHE TRIRE TH o7z, TILZEIES B7-511% TTHIRRZBIK(T cell receptor: TCR)YD L /X k 7 f#
17272, BREIL-2EEEEAE OKT3-CDS0RBIEELE. BERICETCRL/ANTOEZHKRIENRO SN, BE
LETILOESERIGHEAZRANS D, 2BLELZECESMAEE £EELIFN-v ELISPOTER%#1T -7, &iF
FE|L-2558 & OKT3-CDSORIEIEE L EH O CHRIEI B/ATILYL BECEEMAZICH L TIFN-vy EEA58H, ZOHEEIL
ERETH -7,

Iho &Y, TILDin vitroTOEIE L BEFEAMEICS VT, SEBEIL-2EE % & U £ OKT3-CD0RIBIEE A %
NMENTHY., ISHICTCRUNAMN7OZHMCECESRIGHETILOBE RN T W, S&IE. FILH /A4 RP
REFRLEVYIREFRAL TCECESMEAEEIE, TILOinvivo TOIEERE - RIPEFREPHEEWRATMT 5,

2. MRBRREEOHME (FR)
In the present study, to develop the new strategy of effective personalized immunotherapy, we establish the
manufacturing process of autologous tumor infiltrating lymphocytes (TILs) through the methods to culture the
tumor-reactive TILs ex vivo and to enhance the functions of TlLs.
Surgically resected tumor tissues were obtained from patients with ovarian, cervical, and uterine cancer. To
enhance proliferation and viability, TILs were transferred genes that constitutively activate cytokine signaling.
The culture method using anti-CD3 antibody (clone: OKT3) and co-stimulation molecule CD80 showed higher
gene transfer efficiency and higher cell proliferation rate compared to the previously reported culture method
using only high dose IL-2. The expression levels of PD-1, Tim-3, and LAG-3 of TILs was comparable between
high dose IL-2 and OKT3-CD80 cultures. Repertoire analysis of T cell receptors (TCR) was performed before
and after TIL proliferation. Diversity in the TCR repertoire was observed even after culture in both the high-dose
IL-2 and the OKT3-CD80 method. To examine the tumor reactivity of cultured TILs, IFN-y ELISPOT analysis
was performed by co-culturing them with autologous tumor cells. Both high-dose IL-2 and OKT3-CD80
cultured TILs showed IFN-7Y production against autologous tumor cells, and the frequency of IFN-¥ producing
cells was comparable.
These results indicate that the OKT3-CD80 method was superior to the high dose IL-2 method in terms of TIL
proliferation and gene transfer efficiency in vitro, while the diversity of TCR repertoire and the frequency of|
autologous tumor-reactive TlLs were maintained. In future, we will use organoids and immunodeficient mice to
evaluate the in vivo proliferative and long-term survival capacity and antitumor effects of TlLs.
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