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WFFEBRAAER A TE N Bd= L, IR HIV-1 2385 L . E7-mE ke L7z HIV Z4EbR3 2 7 1E4 B3 95 B
BT, T TICHLNICLIZ BA AN HIV-1 &Y ¢ HIV-1 OHEFEMHNIZES 5 LT\ d CTL O, 10 FXEO
TV h—7%Ri#HTHCTLZr—r (HLA-B*52:01 #ditt CTL : 3 fifH, HLA-B*67:01 #s4: CTL :
2 fE¥H, HLA-A*02:06 &t CTL : 2 %6, HLA-B*40:06; 2 féi¥H, HLA-B*40:02; 1 fi%H) Z/EHRIL.
ARNDEEICHONDERTE h—T% EOBRERRT 2052l T, TORE, 7THO0= h—7
ik 9% CTL 7 m— %, T L CWDK9 5% U EOUA N ADTE h—F AR F—7 L —
J LU AR CTEDLZEN F3 50T b—T7%§8#T 25 CTL 7 52— I FfiifTL T35 9 0%
DIANADTZE h—T BRI N—TDL—7 T AT HEHLMNI LT, EHIIb
DT F—TZHHT D HLA 2728 100 L OBEEZfRIT L, b0 h—712x%4 2% T flia
DS EFRIZE A, 95%ULETINSDOTY h—7F, BRIV h—FI2x LOKIEA R STz,
INHOFENL, 20 10 FEO CTL I, =4 AORIGIHRIEH T2 &2 b,

P, HIV-1 B PR OERO—2 L 7> T D U A EE Y VOMMEERTH 555
fEE (RT) @ 138 % H D= N2 5%, HLA-B*18 [ 2B W\ TR bt 2 B CTh 208, HRIZ
W35 16 Oaks— kb 7772 A RT138 FH D7 X /Wl HLA OF7 —Z ZIUE LRt L7z,
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HLA-B*18 [ PEDEYLE T 1838 HDOT X VEIZ U LB B Uit BNE B S TRl S, £7-
138 FD Y LB Y UfittEZ # & HLA-B*18 OAEE X, 16 ® 2R — hOHF TIEDOHBENED bz, T
b, SRS AN HIV 382 L 5 HIV-1 &G PRI 5 Z L 2 LM L,

BRI, 2 FEMILL B ART BEIZ KD HIV-1 U A L A B HBRFLL TIZ 72 o 7o 8 MR Y o
KIYI s o fibrocytes % 73 HfE « fRHT L. 90%iT < DIERIT fibrocytes (& HIV-1 7’12 7 A L A& L,
fibrocytes 2RI HIIEL T & 5 AlREME 27~ LT, & 512 HIV-1 &) ER 28 fibrocytes & VN CL HIV-1
AR T & FIELT 294 M IA > ALEMDO AT ) —=2 ZIZB O THEAY JQ-1 1Tk bRV RN &
HZ EERL, ShOEMRIEY: fibrocytes DNEYME T A VA ZPEAET DRE) B O T D ENTICHE H
ThorZ LtERLT,

AR, 306 HIV EBRERGE 7 VI 2 VT FREPE(L RIS K D et 7 o LV R EEA D
PR D ONTAEAIHIEA~DEYAERIZIB N T, Ah7edt HIV EORIE %17 - 7o, Wil SRR EH] AZT
R TDF Tix, &7 U —fEYe & bl U TR ARG 2 3B W TRV HIV Y BTG, —F T m
F 7 —PREHITH S DRV R° SQV. NFV X, &/ 7 U —ye & Mfa g /3 [FFR EE D 2= TR & L
HZEERL, IO rT 7 —EHEAN, BREICIT 5 U A VAR FORBIIERT 5
BENEEERTZ EEHL ML,

ZHBEIX, ADCCIEMNAZ AT 2HEEZRNET 225+ 5720, CD16 2583 5 NK Ak
&, HIV-1 BaL ¥kIZJEY% L7z Luciferase PEAFERHIla 2 LT, fEx OF&HHBET#1T>7-, EBV T
NZ AT F— AL TELIVE B b EEA ST HuiR & bl LT, 293A flificl CREA: S v 7o fH A
Z RO ADCCTEMEN L < 1K< . CHO MIE TR U 7= A 2 BUiRi B K B Sk priRi2smv y ADCC
TEMEZ R L2 2 Enh, 293A Ml CREA SN TIX ADCC iEMDIR TR 22 Z L2602 L
7=
AT LIX, BIRD A NV ADIEMAL & B E R85 T 57 ¥ 2Ny ROMBIT 21T o7z, 12 A
TR T ¥ 2Ny MEHLIZ, B e bWNT I =27 A Lk PBMC % in vitro TR LAk
A VEATEERF LT, TLR7/8 F#EA Y F > K R848, TLR9 RrHEM U 47 F(K3, K3SPG <°
D35-dA40). STING U #> KB 3" ¢cGAMP X° c-di-AMP) % B2 LEARINZH WD Z & T typel
IFN Z XU YA NI A UPBINTFHFEIND Z L 2R L=, 5712 CpG A Y 2 DNA 1B L T,
| E(2mg/kg) D CpG 4V 2 DNA Z T, RO NIFEIC T =7 AP A~EE L, #ERb 0N
o P IR TSRO P BIRN T ZRICRETE L 2 L 2R LT,

In this research grant targeting cure treatment in HIV-1 infected individuals, we planned the
following studies; (1) CTLs controlling HIV-1, (2) Effect of CTL escape mutations on anti-HIV drug,
(3) Anti-HIV-1 antibody, (4) Role of fibrocytes in HIV-1 infection, (5) Mechanism of latent infection
and elimination of latent virus infected cells.

Prof. Takiguchi group previously identified HIV-1-specific CTLs controlling HIV-1 in
HIV-linfected Japanese individuals. They established CTL clones specific for 10 HIV-1 epitopes
restricted by 5 HLA alleles and investigated that these CTL clones recognize mutant peptides for
these epitopes found in epidemic viruses in order to develop immunotherapy for cure treatment in
HIV-1 infection. CTL clones specific for 7 epitopes recognized wild-type and mutant epitope
peptides found in >95% individuals whereas those specific for 3 epitopes recognized wild-type and
mutant epitope peptides found in >90% ones. Next, we investigated the T cell responses to these
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epitopes and mutant ones in approximately 100 HIV-1-infected individuals having these HLA alleles.
The results demonstrated that specific responses were found in 95% individuals, suggesting that
these CTLs will be useful for immunotherapy for cure treatment.

Dr. Nishijima and his colleagues analyzed the relation between the amino acid at the 138th codon
of reverse transcriptase and HLA in 7,772 treatment-naive HIV-1-infected cases derived from 16
cohorts, because rilpivirine resistance-related mutations occur at the 138th codon and rilpivirine is
now considered as a candidate drug of pre-exposure prophylaxis (PrEP) for high-risk uninfected
individuals. They revealed that rilpivirine resistance mutations at the 138th codon was more
frequently identified in HLA-B*1 8-positive patients than in HLA-B*18-negative patients and that
the ratio of rilpivirine resistance mutations and HLA-B*18 frequency was positively associated with
statistical significance. These data suggest that immune-selected natural polymorphisms could
compromise the protective effects of PrEP.

Prof. Matsuoka identified anti-HIV-1 drugs that can suppress viral production and propagation
after activation using latent HIV-1 infected cell lines that express fluorescence by active replication,.
Reverse transcriptase inhibitors, AZT and TDF, showed weaker anti-HIV activities to cell-to-cell
transmission compared with cell-free transmission. On the other hand, protease inhibitors, SQV and
NFYV, exhibited similar anti-HIV activities to both cell-to-cell and cell-free transmission. Thus, it has
been disclosed that protease inhibitors possess superior suppressive activities on latently infected
cells.

Professor Suzu isolated and analyzed peripheral blood fibrocytes obtained from chronically
HIV-1-infected patients on ART treatment for > 2 years whose plasma viral load was below the
detection limit. As a result, he detected proviral DNA in fibrocytes among nearly 90% of patients
analyzed, which suggests that fibrocytes are latently infected cells in vivo. Moreover, during the
course of screening of cytokines and small chemicals, he found that a chemical JQ-1 most effectively
reactivated HIV-1 gene expression in primary- and HIV-1-infected cultured fibrocytes, which enables
to clarify whether the latently infected fibrocytes in patients retain the potential to produce infectious
viruses in the next analysis.

To establish the system to measure ADCC activities of antibodies, Dr. Kuwata examined the
method of ADCC using the NK cell line expressing CD16 and the target cells infected with HIV-1
BaL strain. ADCC activity of the recombinant antibody from 293 A cells was significantly lower than
the antibody produced from EBV-transformed B cell line, though the recombinant antibody produced
from CHO cells showed the same level of ADCC activity as the antibody form B cells. This indicates
that production of antibody in 293 A cells decrease ADCC activity.

Dr. Yamamoto have tested twelve different types of immunostimulatory compounds for inducing
strong innate immune responses and reacitivation of HIV latent reservoirs. By using human and
monkey PBMCs, he found that TLR7/8, TLR9 and STING ligands could be great candidates for
inducing type I [FNs and Th1 cytokines in vitro. Based on these data, he selected the TLR9 agonist,
CpG ODN, and administered it in cynomolgus monkeys by either s.c. or i.v. injection. As a result, the
CpG ODN induced robust type-I IFN mediated innate immune responses but not aggressive systemic

inflammation in vivo.
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HEULHERTHD MFITENR D 16 Dadk— D 7772 NOWHEREZE D 138 FH D7 X /it L HLA
DF —Z I LN L= & 2 A, T HLA-B*18 [t Dk T 138 HDOT X /EIZ Y L EE Y
VMM RN EICEAEE CHE SN, 138 FD U A ) Ui R & HLA-B*18 O#EE X, 16 D=
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2 FH LD ART FEIC LY HIV-L U A L A RS TIZ 78 - 72 18 P& G O AR L+
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cells by HIV-specific immune responses

HFFERR S 7 $ 3 (BARGE) BRI GRS B IEFT 7TV MR T ey 2/ 7 a2/
—X— AR hth
File &k K4 @ (3% 3E) Laboratory of Adjuvant Innovation, National Institutes of Biomedical

Innovation, Health and Nutrition Deputy Project Leader Takuya Yamamoto

INETICAFARETH -T2 12 O EITEIERT ¥V a Ny &I, B RN =7 A4 Pl
3 PBMC % in vitro CTHRE L., %A NI A VEAREEMRF Lo, TLR7/8 f#E Y 7 KT 5 R848,
O TLRO f# )Y 47 R(K3, K3SPG <° D35-dA40), #%fE¥HD STING U 4> K(3* 3" ¢cGAMP
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