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fREI L, ZHAEER) &3 2 0 FRIBaRE R & NTTIRE T VEBRR OENT D 6 FTELO U A )V AR
HHEEZBBTHZ AN ET S,

IT. SEftiplkR

1) HIV-1 U P — ST R O OREIRF U A VA - AEERSEIET Zd% /Wi

BEH D HIV-1 & e Mb~ U A~OWREREFELES] emtricitabine (FTC) & tenofovir disoproxil
fumarate (TDF), A > 7 7 L — ZBHLEH raltegravir (RAL) @ 3 #l# 5% (J. Virol. 86, 630, 2012) %
ATz, TOME, MFT A NABEDOIKR TR AR+ Tho7-, % 2 T doltegravir (DTG 5-5EErIZE) D
B,

2) HIV HERRVEDBR ORER RS A L A « AEEREZEHT  #d%  /MWizR)

nanocapsule %% - 72 HIV-1 LTR TAR fE3k 2 2% & 9~ 5 transcription  activator-like  effector
nucleases (TAR TALEN) (Ebina, PLOS One, e0120047, 2015) ® HIV-1 7' 7 A )L ADRIFLZNHR %
Mat L7z, AR & LC. green fluorescent protein (GFP) 3 HIV-1 L 7R— % %38 A L7- T Hifak
RORNIHRIERRE LT~ 7 r 77— VM3 LT, WTivb 7 GPF BEELHNHIN R R <
oo ZHETOHEB mRNA DT A7 =272 a2k 0 0% DT v oA Vv ZARRER LSS
Z & L—H LT, TAR TALEN EHEZDO b0 %) /R -ICa L, MilIZEAT 5 &2 ORERIGMHET
AN THRET S Z &b Te,

3) HIV-1 J&Gififia> RNA 7' o 7 7 A VT R RF T A VA - FAEERSSIET 2% /IMWIFER)

HIV-1 &4t Mb~ o 2O Mg~ S Y — bk L7z CD4+ T Hifd & PEG-interferon (IFN) #fEIERY:

Mb~ T 2D Y — |k CD4+ T Ml OFFEMAER -7 1 7 7 A /LiX, RNA-seq fiffrn 6 Z o TETW
HZEERM L, bbb, HIV-LERIZED TRIFN JRENE X TVWD Z &< mg Sz
4) HIV-1 7'vt 7 A /LA DNA OE & (RENRFRFEFEEFZER Bix S h)

BPEY L NES O HIV-1 B o 7 m v A L A DNA &% B ZF Mg e O Fitk THIE L7k 5,
AN HIV-1 DNA &0 TR bz, 2 BIOBER TIE, o ART fifT e L i L e v
A /LA DNA &3¥MED - 72,

5) HIV FRIGHEAL & IR OFfFIR (BRI i SR FBEE PR IERE B 2IF)

HIV-1 ¥ REGESERMREZ W r I VAT V== T B I o iR, @B OEWHRHH
DOYERBEIEIC L 0 Ml Ca IRE EFIC X 2B RAEHALAFHFE L, HIV-1 BBLZHET L2 L0
Moz, FHLOSTREEEIC X D HIV BIs S LB SRR S D,

I. Research Objective

human immunodeficiency virus type 1 (HIV-1) infectious disease is one of the chronic diseases due
to the strong medical effectiveness that antiretroviral therapy (ART) reduces HIV disease progression.
Low level or latently infected condition is maintained with long term-resident HIV-1 reservoir cells in
infected individuals and the present ART is far from HIV cure. Our aim is to uncover biological
characteristics of HIV reservoir cells and then developments of HIV latent inhibitors and removal
strategy for the reservoir cells.
I1. Results
1) ART in humanized mice

Although we initially tried to follow an ART protocol with combination of two reverse transcriptase

inhibitors (emtricitabine and tenofovir disoproxil fumarate), and one integrase inhibitor



(raltegravir) (J. Virol. 86, 630, 2012) in HIV-1-infected humanized mice, there was not significant
reduction in plasma HIV-1 RNA copy (viral load) after inoculation of these drugs into infected mice.
Threfore, we used another integrase inhibitor, doltegravir (DTG).
2) Development of HIV DNA-targeted strategy

We previously reported that mRNA transfection of a transcription activator-like effector nucleases
targeted to HIV TAR region (TAR TALEN) induces significant removal of HIV-1 DNA in HIV
latently infected T cells (Ebina, PLOS One, e0120047, 2015) . To promote clinical application, we
produced a recombinant-TAR TALEN and applied into culture cells. We found clear reduction of
HIV expression. This observation corresponds well to our previous data that TAR TALEN possesses
more that 90 % disruption potential of HIV LTR and we confirmed that this TALEN molecule shows
significant effectiveness in HIV latent cells.
3) Whole-genome gene expression profiling of CD4+ T cells in HIV-infected animal model

We sorted CD4+ T cells from spleen cells of either HIV-1-infected or PEG-interferon (IFN)-treated
humanized mice and applied a series of RNA-seq analysis for whole-genome gene expression
profiling. As a result, we found clearly similar gene expression profiles in CD4+ T cells of HIV-1-
infected and PEG-IFN-inoculated humanized mice, suggesting that HIV-1 infection itself induces
type I interferon response in infected host.
4) Measure of HIV-1 DNA level in infected individuals

From analyzing the HIV-1 DNA level in two HIV-1 infected individuals who were accompanied
with malignant lymphoma and applied to autologous hematopoietic stem cell-transplantation, we
found reduction of HIV DNA level after treatment of the autologous transplantation. Then, the
levels of HIV DNA in these individuals are clearly lower than that of conventional ART-treated HIV-
1- infected individuals.
5) Analysis of HIV latency-reversing mode

We applied a chemical screening library in a latently HIV-infected myeloid cell line and found
several candidates for HIV latency-reversing drug through induction of intracellular Ca
concentration. This intracellular Ca influx-inducing mechanism has not been reported previously in

HIV reactivation model, suggesting that a novel class of latency-reversing drug can be developed.
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