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In this research, we aim at developing immune cell therapy using re-differentiated T cell with iPS cell
technology (T-iPSC-CTL), as a novel therapeutic cure strategy for HIV infection by eliminating latent infected
cells. We optimize the method for establishment of T-iPSC-CTL, and construct a transplantation experimental
system with SIV-infected monkey model and HIV-infected humanized mouse model for verification of the safety
and effectiveness of T-iPSC-CTL. Basic examinations in vitro necessary for realization of this treatment strategy
are also carried out.

First, in order to verify the safety of T-iPSC-CTL transplantation, Dr. Shin Kaneko (Associate Professor,
Center for iPS Cell Research and Application, Kyoto Univ.) established T-iPSC-CTL with gene marking from
non-infected rhesus macaques, and Dr. Tomoyuki Miura (Associate Professor, Institute for Frontier Life and
Medical Sciences, Kyoto Univ.) performed autologous transplantation. Transplantation was performed on two
rhesus macaques, no acute toxicity symptoms were observed in the animals, and there was no abnormality in the
health condition during the 2-month follow-up period. To validate the effectiveness, we decided to use SIV-Gag
specific CTL, which was shown to cross-react with escape mutation by Dr. Hiroshi Ishii (National Institute of
Infectious Diseases) for transplantation experiments. T-iPSC-CTL specific for the epitope is preparing by Dr.
Kaneko.

Dr. Kaneko’s group has developed optimized technology for producing iPS cell and re-differentiation into T
cells, and they established HIV-specific T-iPSC-CTL with antigen-specific cytotoxic activity and high
proliferation ability from HIV-specific CTLs cloned by Ai Tachikawa (National Institute of Infectious Diseases).
Transplantation experiments were performed in HIV-infected humanized mice by Dr. Yasuko Yokota (Professor,
Tokyo Univ. of Technology.). The increase in viral load was transiently suppressed in the HIV-specific
T-iPSC-CTL administration group, and the CD4 count was tended to keep higher than the control group. However,
T-iPSC-CTL disappeared early regardless of the presence or absence of HIV infection in mouse. We will focus on
the frequency of HIV-infected cells in early time point after transplantation.

Dr. Hiroaki Onoe (Group Director, RIKEN) examined the imaging method using T-iPSC incorporating a
reporter gene to analyze the kinetics after transplantation of T-iPSC-derived T cells. In PET imaging, he
investigated the synthesis of '8F-labeled ['®F] FEAU targeting HSV-TK protein and established the ['F] FEAU
synthesis method and the HPLC fractionation conditions for separating a-form and -form. In optical imaging,
cells that introduced the Luciferase gene were prepared and successfully observed long-term dynamics in vivo
using the luminescence imaging system (IVIS system).

Since the anti-HIV effect of HIV-specific CTL varies depending on the target site, HLA restriction, and
appearance of escape mutations, we searched for HIV-specific CTL effective for eliminating HIV-infected cells.
Tachikawa investigated the kinetics of antigen presentation by viral proteins derived from HIV-infected cells, and
revealed that there is a time lag in the recognition by CTL among viral proteins in HIV-infected cells upon
reactivation, especially the epitope derived from Nef protein could be recognized by CTL early after reactivation
compared to Gag, Pol specific CTL. Dr. Takamasa Ueno (Associate Professor, Kumamoto Univ.) analyzed the
Nef gene sequence of Japanese HIV-infected individuals (375 people) to identify the mutation related to CTL
escape, and compared each mutation with the pVL, and three mutations inversely correlated to pVL were
identified. Dr. Taketoshi Mizutani (Doctoral researcher, Institute of Microbial Chemistry) performed screening of
compounds from natural sources using an in vitro HIV latent infected cell model, to identify novel natural
compounds that promote reactivation of HIV from latent infection. Several candidates were obtained from

screened compound libraries, and detailed analysis is ongoing.
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