(A4 )

[16£k0410204h0002]
Rk 294 5 H 30 H

YRk 2 8 S EFEH R O RR B E E

I EAXIFEHR
E A (AARGE) —A ZAxPRIZA IR
(£  #E) Research Program on HIV/AIDS
WFFCRRRRRES - (HARRE) FrHipt HIV IGEBZ T T 72 o — MEA ORI L OSEAIHERE R o
fiF BRI 5T
(32 FE) Seed Compound Exploration for Novel Anti-HIV Drug Discovery and
Analysis on Drug Resistance Mechanism
WFZERR TSP

(AAEE) MSZATBOE NESLRBSMA R ER o 7 — BRIEE v 2 —
TR - SIETIEER MR AT
e el K40 (& §R)

Yasumasa Iwatani. Department Chief.

Department of Infectious Diseases and Immunology, Clinical Research

=

S TR N i

Center, National Hospital Organization Nagoya Medical Center.

Rk 284FE4 H 1 H ~ FRk2943 A 31 H
4y HORF g8

(BAGE) & /X7 BiE SR LA & O AAERfNT S L UORhEE T ViR
B M E 4 (I FB) Protein Structure Determination, Analysis of Small Inhibitor
Interactions, and Computational Structure Analysis

WHFERsE I (AAHE) [ENZRFHEN TEERY: RPFR AT - B LAt e e
iz BB AR
e ek K4 o (B &

#&) Tyuji Hoshino. Associate Professor.

gy OB SR

B 2 3k & 4

Graduate School of Pharmaceutical Sciences, Chiba University.

(AAFE) X BHEEANTIEC X D & o8 RIS R AT
(¥& FE) X-ray Crystal Structure Analysis

WHIERsE A (AARR) ESIRFEN AHBRT: 7w huehiget s 2 —
Bt Pk B
e el K40 (& §R)

Nobuhisa Watanabe. Professor.

Synchrotron Radiation Research Center, Nagoya University.



gy OB SR

P & PR O 4

WHFERASE S A

ATl ek K4

gy OB SR

P & R & 4

Inhibitors

WHFERASE S A

ATl ek K4

gy OB SR

P & R & 4

WHFERASE S A

ATl ek K4

gy OB SR

P & R & 4

WHFERASE S A

ATl ek K4

(FIAHE) 4 /v R EROMRAT & ST

(3£ FE) Virological Analyses and Drug Assessment

(BAGE) ENLRFEN FBARY A XPifisit o 2 —
B FH mR
(= &) Takeo KUWATA. Assistant Professor.

Center for AIDS Research, Kumamoto University.

(BARE) HEAFHME Vif BHEA & RNaseH BHEA] O ERE NETAM R OMESL & 4203

(F& EE) Development of in vitro Screening Systems for Anti-Vif and Anti—RNaseH

(AAGFE) ENLRFHEN i ERT REEE AT
FriLeddz A B

Hyi-Man Park. Designated Associate Professor.

NPT

(& FF)
Department of Pharmacology, Research Institute of Environmental

Medicine, Nagoya University.

(AAFE) in silico AR FARHE A
(& #E) Development of in silico Systems for Drug Discovery
(AAGE) ENZRFIEN 4l BRFRFGAIER A FeRAE G oy 1 KB ) B

B B F—

(¥ #E) Hidekazu HIROAKI. Professor.
Laboratory of Structural Molecular Pharmacology Division of
structural biology, Department of Basic Medicinal Sciences, Graduate

school of pharmaceutical sciences, Nagoya University.

(A AEE) FEFME & 5 R AT

(¥ EE) Analyses on Drug Resistance Mechanism and Clinical Effects

(AAEE) MSZATEGE NESLRBTEL TR ER 7 — BRI 7 —
ISR R T

(% F&) Atsuko Hachiya. Deputy Chief.

Division of Biological Information Analysis, Clinical Research

Center, National Hospital Organization Nagoya Medical Center.



II. BROBIE (BETTERE)

FRERET 2 6 oPt HIV KBRICEN 52— MW EEL T 5 & & b, BEFERICHT
2 TRy FHE 2 RS2 Z LI KW BRF RO e R BIR 2 R 3 2 T D IS SE 24T -
oo T, AREHETR (GiREERY X R 2 ) IEREAER (B iERKF
vrrnm ha gt v Z =) ERS - EdR (B TR R TR EBERISER R ERD Hi% HIV-1
Vif 12 X 2 HiaBA#EIA - APOBEC3 04y fig % ET 21EA 28T 2180 TLAYE LT
ROBREIT>T2, ATARERIKS LAY 618,522 /3 DT A 77 VD, in silico A7
—=U 720K 200 A EEY 2 RE L, MIBEERREHVT—RAZ ) —= 7 %17
ST, EBHIT, 2016 HEMOIFTE I NV—FIC L > T VIf [HER L L THRESNIZ T R T
FERIZOWNWT S, MEIC 28 FEiLAMIIOWT—RAZ V—=F L1, ZOfEFE. 14 O
BTN T Y UHER VIf [RE R A O Z ERRO LIV, — ., BRI (THEX
FRFBCHTAAERE) . AMEBR (4 TR FREE FSEAT) 1%, HIV-1 RNaseH FHEAID
B 2D, RIS LT RM L7=, HIV-1 RNaseH FHE/LAH TH 5 NACME 8K % 2L
(CARUER - ol bz LD -, RIEROZE L7225 b Milad sk RNaseH1 ~DOFHFNE S
fENT % Z &1 X W, HIV-1 RNaseH (23R40 E ) NACME #FER ORI 2T, = Dk
H. NACME #FHEAROHETEMERBICBE T 287 R a157-, £/, FHERBE (BAKX
FrA RERE 2 —) Bik, CCR5 PHFAIOFEAM ML F & gLz o BdE M S
WTCHREHT L. CCR5 FLEAI~OIMEA E5H- Uz HIV-1 1R FHiR~D N mE 5 2 L2/
HL7, BRBTRIEE GHBRERE V¥ — BEWEE 2 —) bk, 4777 —FilE
FIAINSTID Raltegravir (Zx}3 A it 7 A L A DWW T, BnF-BEA T L O in vitro &M
RERAIT S 2 LA LV | B e SEANE R S B (LT4F/V 75D % [AE L7z, in vitro Tlx, T
INSTI MHPEZE B L74F/NT5I AP E 5 Z &1k v 8 o INSTT 2%k LT bt %
BT LR L,

In this project, we aims at exploring seed compounds for development of anti-HIV drug with
novel mechanisms, and at understanding resistance mechanism toward existing anti-HIV
drugs. Drs. Yasumasa Iwatani (Clinical Research Center, Nagoya Medical Center),
Nobuhisa Watanabe (Synchrotron Radiation Research Center, Nagoya University), and
Hidekazu Hiroaki (Graduate school of pharmaceutical sciences, Nagoya University)
searched for small chemical compounds and peptides that potentially inhibit HIV-1
Vif-mediated APOBEC3 degradation. Of 618,522 compounds available commercially, we
initially screened in silico about 200 compounds as potential candidates with high scores,
and then were further narrowed them down in vitro using cell culture systems. Moreover,
we tested additional 28 derivatives of Camptothecin (CPT), which has recently reported by
the other group as a potent Vif inhibitor. The results demonstrated that 14 CPT derivatives
had anti-Vif effect. Drs. Tyuji Hoshino (Graduate School of Pharmaceutical Sciences, Chiba
University), Hyi-Man Park (Research Institute of Environmental Medicine, Nagoya
University) et al. focused on the development of HIV-1 RNaseH inhibitors. Starting at the

NACME derivatives that Dr. Hoshino has previously reported, the related compounds were
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newly synthesized and optimized. The studies were conducted by monitoring the side effect
of the compounds on important cellular enzyme, RNaseH1. These procedures helped
increase of the selectivity index for NACME against HIV-1. Furthermore, these studies
provide new important bases to understand the structure-activity correlation for the
NACME derivatives. Dr. Takeo Kuwata (Center for AIDS Research, Kumamoto University)
demonstrated structural correlation between CCR5 inhibitor-induced resistance and
neutral antibody sensitivity. Dr. Atsuko Hachiya (Clinical Research Center, Nagoya Medical
Center) et al. identified novel integrase inhibitor (INSTI) resistance-associated mutations,
L74F/V751, which were detected in HIV-1 derived from the patients with virological failure
to the first-generation INSTI, Raltegravir. These in vitro studies demonstrated that the
L74F/V751 mutations also increase resistance levels to the second-generation INSTIs when

a major INSTI resistance mutation (G140S, Q148H and so on) was associated.
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