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7 —EHEEFNCR LItEEZ R TERIRA LD L
2o TWb (Koh et al, 2010), Z @ DRV itk
HIVERIZHE T2 70T 7 —EEEME L DRV D
BaEEE R L. XBREREERTZITO Z
&CLHIV-1L 23 8D & 912 LT DRV T3 B i
EZ2EET DR EEFIINCHA LT D,

fiE— WrFEsHEE)

1) 7eyZHsdEkrhol LZ22E 12 5
FIZxF L, HAND 2B D72 0012 & DRR7a i L
BT AREERALTWDIONT o — M&AT
5 &I, TSR Y A b PubMed IZ8BWVNT,
% — U — K THIV associated neurocognitive
disorder X neurocognitive  test or
neuropsychological test] T. Frascati Criteria
EELIE (Antinori et al, 2007) OFmIARER
2TV AR MR OERAE S T STV
7z 30 O CEFIERE S ORI
ﬁ%@M%x%mﬂ%%4/@ﬁmﬁE#%
WREEZRNL, TORRESE L BRNTH
TRBETHY | BE~OABECRETRH
R EFINRERMEL L THEEZITV. 720
RHI R AA B N—TELHRLERED
BEXITo 7,

E)IF— @FESEE)

T EAFEHE & RIERIZ in vitro BBB BABEE T A
. (Nakagawa et al, 2007) #FWT, &1k
&4 @ BBB FEMEDOFHE 2 ED 5,

(fwEHE A~ DHELRE)

B L7 bEORBRKRRBREAICE LEYME
BRTEFOREMEEZHERT 5, BIMERIZBNT
k. [EASEE OFTE S 5 EMEEICEIT D
B EBREOEMICE T 2 EARTES ) ITHEILL
Ead 5, EFERNO IRB THRELEAMEDOTF A
5 LR RRBRERET 5,

WFIERE R
FERH (BHtRiEE)

IHNETRIEL DHEI V=T, KE
Purdue University ® Dr. Ghosh Zv—7"¢& D
FERIFFFEIC & 0 BRI KE FDA IZRBA  AF T Y
BERICgtShTWa a7 7 —ERER (PD,
darunavir/Prezista® (DRV) DOFIHABRZFIZAKE)
L7z, BIZ, SRERE N T DRV ML SRR




& DRV Wit ICEmERZERE (V321, L33F,
I54M KON 184V) DEFEE 1T o7z (Koh et al,
2010; Koh et aZ, 2011), Fxli. ZhZEDE
F DRV 12 & BIREICRIE & 72 o T2 R PRIE
FlZB N THROOND T & HER LT,
V321/L33F/154M/184V D E R 22 THT 5
HIVoeos 1 ART (I &5 PT 0Fk 4 MFIE
L= EFEFEEOIZ & A LI LTERY
M2 Rd, ITHFEF LI, Dr. Ghosh 71—
LR LT, Z OB HIVp s, CRT LT HPEE
R EIRTIRNI{LEY GRL-085-11A DFEIE
VR, HIVig sy WCHART5 DRV e 7 00 7 7
—®  (PRofps;) & DHEE 1K D #E St EFRAT 2
10, GRL-085-11A ASTRHERRIZ X LRI R % %
T WA R LTz,

FIZ DRV OFF O & bis-THR IZ 7 v IR
FZ{ER/ U7z bis-THF-difluoride #3E4H 7
5 U — R{L&HEE, GRL-048, —050 % FH7-IZ[A
E e LT (Miguel, et al, 2013), invitro
BBB F&EL T A 7 A THIE L7z GRL-048, ~050
DOl E FZEfRE  (Papp) 1 47.8 ~ 61.8
cm®/s THY . DRV Papp=9.9 cn™®/s) Bz 5
EEr L, B OBER T AIDS BN D —FR
E Eh B AT (Papp=22.7 cm®/s), IDV
(Papp=36.7 cm®/s) LV HEVVEEZR LTz,
Papp 1Z% DIED 20 LA E72 BIZRABRIL AT E
SITIPNIZBIT, 2 DLk 10 RETI< odn
IZPRICATT D L ENTWAENL, Zhb
2{LEWIFERICEG 2 NS BATHER B LED
T EDIRER E NI, BIE, BT b FEED ONS
EAULAMEZEFZICFE, &V Papp EE R
FTIEHOREIWZHKI L TWAD
Miguel, Mitsuya, RFEEKT—Z), ZHLHDH
BALEIIEFEORFNI L TH Y 4 VA
PERE <, MIaFEENEWEDL D HAND OB Z
7S TR IR G L LY BB R R R,

( Amano,

s — (BrsEnE#E)
THROHERE OBE WHEHEZR) 217-o

Ttk MRLE
BREZEFINIZ

#1 HANDRZWrO=® OFRL
HayNyFJ—

| MELERENVFU—

T-oTWAEHE
N , B mE
18 fEER O LB EAA
- = EE Grooved Pegboard
Wk aREEk —
. o o B8 (WAIS-TI)
U\ %Bkj_\‘?@ 1EBhECIE
W FS (WAIS-ID) ,
BEXREROEE MIBEE  Trail Making Test - A
= =55 EERSERE
T, TERO
BITHERE Trail Making Test - B
¥ hY
=L )N
HROEREL . WEE (RBMT)
Ny TP S =g BEs - B L
SHARTITH Py AR EE
- 3. 08B
X .
HAND 2HT D7 *ﬁﬁ%&"a‘] Rey%!%ﬁgg#iﬁ:
OFHFELEB T
WEER B RERPONSE MR

Ny FUJ—&7F
HZEWRELIEEIZR), Z0oar Ay Ty
—X, HBLETHAZ V== T DD THY,
FEG]Z LI MBERIGEIT MEA MR THRES
BT 22 LR HEREND, ZOR 7Y —=2 7
WCET LRI, DEBREICER L DEERT
ST HAK 4 HTH D,

H)IFE— @RS HEE)

FERE R R B RHE A (NRTT) & LT AZT, ARC,
a7 7 —EEER P & LTIDV, SQV, ATV,
LPV, DRV & FiV T in vitro BBB &I X T
LA BT B K ML & B AT 2 #0 (apparent
permeability coefficient ; Papp) ZHEIE L.
FIAND NS BATIHE R BERIZEHE LT, £72
3TC, TDF (NRTI) , APV (PI), EFV (FEZEE%
WERERERAER]) , RAL (4> T 77—l
EH) 1T DWW TIHRAE ONS BATHE ORI 21D T
W5, SEHETORRKRER SN TWDHLHIV
FNZxT LT ONS BATHE R EEAL L TV <,

D. B&
HEHRH (FEREER)

ZHIME D 4 VA L B HHIRGERe ART 1A
FEHUE 2 R TEAIEOEM L TR Y | SHIm
PED 4 )V RIZENR & 555, HIV O KA #ES
IZEWWRHUE 2 S T EEFIB R HIV JBRICE




TAEERMETHD, o, B BEED
AIEOE (QOL) DI 72 b T Adn Tk DE(LITD
7273 % HAND 72 & 0> ONS B2 %072 HIV 3
B &R, BARL R ORY - BEFIZ
RERBEE LT LT HERKE S I1LKEH
I N—T7 L OERBIF T GRL-085 72 & D
- FEx OTMERRIZEZ T, MHEROHB B E L <
BIES HIANZ RS - FEL, EIT GRL-048,
050 L\l B2 ONS Btk R A TH Y —
RILEY DOBRZE « REWCRTI L7z Miguel, et
al, AAC. 2013), BEIZZ N bibaMioxt LT
EOR#ELEITV., £V ELERLAEWEEEE
ELTWAED L, AR - R RRRABRICH
WHN D EREAWITEL & bREETHE
TIEET D L HifF s s,

ME— (fFFEoHEE)

fEse, Mgk L o HAND OFREEL PIZH K
XRMEBEN D TZN, T, BEENRER -
TW5 T EITEE LTV e, Shisk LR R
BR DN MBI IV B 72 DI, FAKIR D2
Di=dDaT &b Ny TV —2RDTEL
VENHY  ZOBEKRT, KFROMFEOESE
IIREWVWENZ D,

A[E, HAND R 7 U —= 7 DT DR
AT U — 3 ODEREICER U DE R
EWELHETH 46 D52 ET D, ZDORIZ,
G g2 72 & C HAND O 2 #5235
BEZPFEL, DEERVRWERICBNTD
HAND DBMWrHT& B & 5 Wik & 1Rk
LTV BER S A5, £, DETOEINE
WL BREROTEENEZVWE S SERE LT
NoTF U — 2B LT, DEBEEOPHER & 21T
52 LTk BREFEOEEEIT O LEN
HD, ZORICE LTI, KEEDBEECHIZ
FERE L TVE T,

H)IE— @rEoEE)
EEEREEFH S TuWAE$t HIV o ONS #4T

MEEBREOICEEL L TEMET 2 2 L1, &
Y - BIEE OAETEDE (QOL) D A7 b3 AT
BOBEZORNBY  EAH S BIHENT 2
THAH HAND FEFNIRT LT, Foi e IR EE
PUZEB LY Ab o LHifF L5,

FERH (WEeiEE)

AWFZETIE, DRV IS LT bt 2R3 %4
MHE HIV ok L TR E2RET 2569
DOREDOHH L., ZDEME PRERKDHE
AEREER(ET DFICHII L, BT, @7k
PLHIV-1 &M & BAF72 ONSEBATIE 2 FRIET 257
HPLHIV HlOT VA - &% - FHEZAT o 72,
A% bR RBERITEOMEFEEZ AV TE
FORERE OREAL Z i L B ERB L O
KRBT LELLEmORE L ED D,

f{E— (FoEmiFE)

HAND OO 7=HI121T 5 BAR TOIHBED L
BRENy TV —BRETELI LN, 544
ERELZBEEL 100%ERTEZEVZ D,
REEFEORREZ L LT, SHBBERIZKIT D
HAND O FRENH LD, Eiz, FHEm
ERFEMEA BT DHHL HIV A BRI D
RFD £ fi sk SRR RERBRIFIZ LB OMZE L T
HAND OFFEAIT 2 5 & 5127827z,

E)IE— WESEE)

S FEFE OWF I T LogPow (octanol-water
partition coefficients) DIE & A=l M &
WEMRE (Yvisk) . & RMEs L U2
RrEBME (7 y MEE) ZHVE invitro
BBB (MMM ERIFT) B AT LAZMHNT,
I EBITREZBIE L. #EH{b&% D BBB
BIREZRE Lz, 5513, ZHEZRE L2
DOEFEHIOREE LCUS/MS E&2 AW TRIET
3F%EMH BT KVERICEILET v AR
DEEL BT




F. fERAERER

L
G. HFFEFRE
B ESHEEDOESR

H. SA9RPERED HEE - &R
2L



SHBRERSGE

5K el FERL 1 ar I

EoiesE B il
() EvEREENE LYY — ERMRtYs— BEE

wEBHE K 2

BEARKZARERE EmEFIRA

B - MRARFDE

MEER A0 BERE LT, ORI/ ONS B1T

M. 3% B BRI blood-brain barrier (BBB: A%

MZFRFR) FZEMEA2H L QEMMIERRIC RS2 Em 2 A LM HEINEE L@OFEOEW (ZetER
V) VRIS 2 TR & 95, BFFERER DIREME I NV— 7 & OILFRIFFE T, bis-THF-difluoride

LW o G A T APLHIV (LA MEE, GRL-048, —050 & #1712

[EIE . 7n vitro TO %1% BEPH (BBB)

FHEE L AT 2 AWT, FULAWEED DRV 2 & LB OPT HIV-1 FlfE & Bl LT3 L < B4F72 BBB %

WIEEE LELEL R Uiz, FICHIFEAERE DIIBLICE~x OMHERICEZ T,
EHTHEROV — NMeEYOBS - FEICHRII L TRY , SRR - RHER

X5,

HyD BAF 72 ONS e
FABRDOEN T OHEE

A. BIZEEB

cART DHEAIT LV BYPFE RMMNER L7-EI
X245 BoMER L LT HIV B EMRRmEE
(HAND) 23 V) | Z D3RR HIL TN 5, HAND
OFRIZE LTI, HIV BRI X 2R~
EH#EOEERL X ORBUREIZHE S PR
(CNS) TOBMMLRREREERTHD, ZDFE
FOAREOBRE LT, ORI ONS BATHE,
72 b BiF72 blood-brain barrier (BBB: AL
EHEM) FEtEE A LOIEFIMER 58 77 235
A LOMHEHE DRI L @FHEOE: (Rek
DRV TREEREREZ IR -T2, AFFETIX
HE~ORIEHFEIZIS U TR AR, BEED
12 & B RTERR - RHIERRRER (B 148 - 2a #8) OE
NTOHELRIRE T 5,

B. W55
e R E O i3k EPurdue REDHFZE 7 L —

7 L IEFT, OEEFEHHIVAIERRICEZI T, @

MHPERBE N FRICEE, 2> 20@ RAFRONSHEITHE
ERETDEHFSND Y — NMea®a BLITEL
FIE « #ELTWBR (Miguel, Amano, Mitsuya,
AAC. 2013), ZI B3R DOWTEILT FA v -
B ERUT TRBE(ILZED D,
1) CNSEEATHERME & LT, BAKSEnbe®
DEFERBMEICEELY 5 2 DIREMEOREET
» B LogPow partition
coefficients) ZWIE. F-MMEMIME N M
(BrvEsk) . &R K O ERR B
2 (v Msk) ZMWein vitro BBBEFHEE Y
25 I (Nakagawa, 2007) #BWT. &EM{LE
W OBBBEIEME DR 2D 5,
2) WEHF oA Y OHHIV-1IE M FEAE - HUHIV-1
TEME ORI I X EBRENE AR Th DHIV-1, 8
BELOE NTHIIEHRMI2HEIR 2 VN ZMITY v &
AEERW, ETRELEREWITOVTIINT
HERASPPBMC % FA\V N 72p24 7 v A 12 & 0 BEPR 0B
KRR Z HIMHMERRIZ ST D5 A v ATE M 2 RE

(octanol-water

_6_




L. FICHRBRENTMHEERROFTELRAL, &
IR MHERRIC BN T T A VR % - BETHH
FRAT O FE SR FRAT I L BTHMERBA D = X LD
FEATD,

(fRFEE~DEE)

K7 Y=/ MEBOWTHETEDBIF2ONSH
TTHEEZ T 5 LI N 2L &P ORERARE
ANZEELT, $STEMERLR L TLORENEZT
NIRRT D, BMERICBNTIR, EESH
EOFETH>ERBBICBIT 2EBMEREDE
FEICREE B EARKESE) IZHERL L ERET D,

C. BFEAER

7 o RRTFEMNNT2ECLV(LEMORENR
RISTEERE ET D L SN TBY . ZOMREE
ELTARBREET) FTEEOILEMEFI
AR LR RET 21T o o R, Ak L7z & 9
\Z ZHIHE HIV-1 BRICE ) THD B 472 CNS AT
MERETHLEZDND bis-THF-difluoride
EE AT DY — FMuaBE. GRL-048, 050 %
HZIZRIE « ;&S L7z (Miguel, Amano, Mitsuya,
AAC. 2013), FRFAT AIDS BMEDHE—BINE &
A AZT, IDV @, in vitro BBB BHEZ L AT A
THIE U 72 % i & 33 8 £& 2k (Papp) 22 F L€ 1
22.7, 36.7 cm®/s  (Papp 2% 20 LA E72 BITRAER(L
BMNIRSITHAICEAT. 2 E 10 RETI< D
FONTUPNCE(TT D) L £ 72 DRV D Papp fE23 9. 9
cn/s THHOTZDIZR L, Zivh 2{LEHD Papp
fEIE 47.8 7 61.8 cm®/s TH U | IEHIZELF72 CNS
BATHEE LEAZ EWRB Sz, BRI, BfF
EOFHIV-1IEWZE U A L A ETEIHIZIR B
T OMEWlaEE 2R 5 RO NS EHLED
BEAFIICRE. 2 b({bE4# 0 BBB TR iZEE
FEPLHIV AN B W TERT-MNBITEE T & &
B AZT, ABC, IDV &V BAFTH-7- (Amano,

Miguel, Mitsuya, REET—F), TNOLOFER
WIEHRICE R LT AL EEN HAND OB 272 F55/
TR E D BB ATREE 2 T,

D. BE

e - FIEH OETEOE (QOL) DAH2 5T A
T DOBEAIT-D2 D HAND 72 & D NS [EEICH
Zhie HIV FEENBAR Sl BA L RO
Y  RIEFIIRKERBEELLLOLTORRDLT,
ERERSFICBITD BERDORE#RO—>2L LT
K& {HIFFEN D, BIERKRE DITREMES IV
— 7L ORI TREICTE x OMERICEZI T,
MHERR DB E LB L, 2R ONS &
WEEAET Y — MeaHOBE% - RIEICK L
TEHEY (Miguel, Amano, Mitsuya, A4AC 2013).
FICEERBEEEDFLERLEDEERRE

LTWAENS, BIER - BHIERIERICHANWD
NAEFBEEDITEL L DREEFH E TICHE
ETHEMEFEEND,

AIRFE TR S22 FUHIV-1 154 & BAF72 CNS B
THEZRET BRIV AIOT VA > - &AL -
FHEZED =, S bR ik L. SRR
BLUOBRKRBRICBIT LA LEVORRELE
D,

WFERR

1. Gomez PMS, Amano M, Yashchuk S, Mizuno A,
Das D, Ghosh, AK and Mitsuya H, GRL-04810
AND GRL~05010; DIFLUORIDE-CONTAINING
NONPEPTIDIC HIV-1 PROTEASE INHIBITORS
(PIs) THAT INHIBIT THE REPLICATION OF
MULTI-PI-RESISTANT HIV-1 IN VITRO AND
POSSESS FAVORABLE LIPOPHILICITY THAT MAY
ALLOW BLOOD-BRAIN BARRIER PENETRATION,



Antimicrob. Agents Chemother. (in print)
Hachiya A, Reeve AR, Marchand B,
Michailadis E, Ong YT, Kirby KA, Leslie MD,
Oka S, Kodama EN, Rohan LC, Mitsuya H,
Parniak MA, and Sarafianos SG, Evaluation
of Combinations of 4 -Ethynyl-2-
Fluoro—2’ -Deoxyadenosine with
Clinically Used Antiretroviral Drugs,
Antimicrob. Agents Chemother.. 57: 4554,
2013

Taura M, Kariya R, Kudo E, Goto H, Iwawaki
T, Amano M, Suico MA, Kai H, Mitsuya H, and
Okada S, Comparative analysis of ER stress
response into HIV protease inhibitors:
Lopinavir but not darunavir induces potent
ER stress responsevia ROS/JNK pathway,
Free Radical Biology and Medicine, 65; 778,
2013

Yarchoan R, and Mitsuya H, Development of
the First AIDS Drugs: AZT and Other
Dideoxynueosides, Springer, “ Human
Immunodeficiency Virus Reverse
Transcriptase” , ppl, 2013

Amano M, Tojo Y, Gémez PMS, Campbell ]JR,
Das D, Aoki M, Xu CX, Rao KV, Ghosh AK, and
Mitsuya H, GRL-0519, a Novel Oxatricyclic
Ligand—Containing Nonpeptidic HIV-1
Protease Inhibitor (PI), Potently
Suppresses Replication of a Wide Spectrum
of Multi-PI-Resistant HIV-1 Variants In
Vitro, Antimicrob. Agents Chemother. 57;
2036, 2013

Feng L, Sharma A, Slaughter A, Jena N, Koh
Y, Shkriabai N, Larue RC, Patel PA, Mitsuya
H, Kessl JJ, Engelman A, Fuchs JR, and
Kvaratskhelia M, The A128T Resistance

10.

11.

__8_

Mutation Reveals Aberrant Protein
Multimerization as the Primary Mechanism
of Action of Allosteric HIV-1 Integrase
Inhibitors, J. Biol. Chem. 288; 15813,
2013

Yedidi RS, Maeda K, Fyvie WS, Steffey M,
Davis DA, Palmer I, Aoki M, Kaufman JD,
Stahl SJ, GarimellaH, Das D, Wingfield PT,
Ghosh AK, and Mitsuya H, P2’ Benzene
Carboxylic Acid Moiety Is Associated with
Decrease in Cellular Uptake: Evaluation of
Novel Nonpeptidic HIV-1 Protease
Inhibitors Containing P2
bis-Tetrahydrofuran Moiety, Antimicrob.
Agents Chemother. b57; 4920, 2013
Matsuzawa T, Kawamura T, Ogawa Y, Blauvelt
A, Mitsuya H, and Shimada S, Novel
nucleoside reverse transcriptase
inhibitor (4" -Ethynyl-2-Fluoro—2’

-Deoxyadenosine) completely blocks HIV

" Infection of Langerhans Cells, Journal of

Dermatological Science, 69; 30, 2013
Ghosh A, Partham GL, Martyr CD, Nyalapatla
PR, Osswald HL, Agniswamy J, Wang YF, Amano
M, Weber IT, Mitsuya H, Highly Potent HIV-1
Protease Inhibitors with Novel Tricyclic
P2 Ligands: Design, Synthesis, and
Protein-Ligand X-ray Studies, J. Med. Chem.
56; 6792, 2013

Zhang W, Parmiak MA, Mitsuya H, Sarafianos
SG, Greabing PW, Rohan LC, Preformulation
studies of EFdA, a novel nucleoside
reverse transcriptase inhibitor for HIV
prevention, Drug Dev. Ind. Pharm. (in
print)

Nishijima T, Takano M, Ishisaka M, Komastu



H, Gatanaga H, Kikuchi Y, Endo T, Horiba
M, Kaneda S, Uchiumi H, Koibuchi T, Naito
T, Yoshida M, Tachikawa N, Ueda M, Yokomaku
Y, Fujii T, Higasa S, Takada K, Yamamoto
M, Matsushita S, Tateyama M, Tanabe Y,
Mistuya H, and Oka S on behalf of the
Epzicom—Truvada study team.
Abacavir/Lamivudine versus Tenofovir/
Emtricitabine with Atazanavir/Ritonavir
for treatment naive HIV-infected
Japanese: a randomized multisite trial.
Intern Med 52: 735-744, 2013.

12. Nishijima T, Gatanaga H, Shimbo T, Komatsu
H, Ishisaka M, Tsukada K, Endo T, Horiba
M, Koga M, Naito T, Itoda I, Tei M, Fujii
T, Takada K, Yamamoto M, Miyakawa T, Tanabe
Y, Mitsuya H, and Oka S on behalf of the
SPARE study team. Switching tenofovir/
emtricitabine plus lopinavir/r to
raltegravir plus darunavir/r in patients
with suppressed viral load does not result
in recovery of renal function but could
sustain viral suppression: A randomized
multicenter trial. PLOS One 8 (8): 73639,
2013.

G. SARAPERED HHFE - BRI
QP



g IR R

W1 B S R R AR

HREE [
(B EMNERESEHRRtEYY—

—
T e - SRR R 5 —

tVv—k

MREE

HAND DL &5 D3
EEMETHEOL S
Z_Z)ct 9L7‘£O7"Co

W75, 7=,

SAEEOBRIZE D HAND O %@tbkﬁaﬁKT@ SEONR
HREANY TV —RNRETEE, AEEOREL L LT,
*KWW?EL@%%T%%%#HW
= 3E [F R PR AR BRI, 218

SHEARIZBT

BOYFE= 1L HAND O T

B Er

BYE OTHOWEICE D BEE ORI
VN, HIV BEZRENE (HAND) ODORFEEIL. 4% kX
BT EWNTFREND, AR THESNZE B
FZ, HAND ~DIRE L WHBLENLEETH D2,
R L BTE HAND OB EEIIH IO
WHEIIRESL SN TV, SEEOKRTED B

V. HAND V&3 IZ 3 B & i sk AL R ER PR AR BR % 52 e
THRZHEY, L L ERIZBIT D HAND O
BWEER—TAILEENELTWS,

A, WFFEIFEE
fmy&mﬁfﬁ%¢bkbté512W%
W2%F L. HAND B2Hr D 7= 912 & ORE/ R 0N

TAMNEERLTWDIONT I —FE1TH
&I OB Y 4 b PubMed 1238\ T, ¥
— 1 — K [HIV associated neurocognitive
neurocognitive test or
neuropsychological test ] T.
Criteria #&"ELAKE (Antinori et al, 2007)
DFIARR ATV, B R R LERE S
BEAT S TNz 30 DFR L GEGI#R & LIS
EBHEFRERLO) D, FRM AL D
EREENRVBREZRAN, TORFRRES
X, BERTHIT2BRETHD ., BE~DA
HORMERATRM R S ERBELEL LT
BEZITV, 7 DORBH RAA E2 I A—T
MR OEREOBELRIT> 72,

disorder X

Frascati

(R E ~DELRE)

SEEOHFETIE, MENLREEILZRV,

WFoEHE R

B CRLIEFETHRLEBRECBRER T
%, MRLEREZRINICIT> T2 42H 18

HREROLDELICL ORISRV, BERRKFOE

KEFREDEELZR T, TREOMBRLEREL .

SH%BAARTITS HAND BEOLDOHRELE D

TNRyTV—=E3DZ LITRELE,

HMBLDEBEREENNY T U —

s

KA BE
E Bl Grooved Pegboard
FEE/ - _

155 %R S (WAIS-m)
CILEE B: 953 Trall Making Test - A
EEE EEmEEAE
EITHEE Trail Making Test — B

¥IsE (RBMT)
5 B - BERS
/REIE Rey#E # R R E ;
3551, 0K EELE
RZem ReyEHM K FHEE
R BE
ERIEE IR B X & ki POMS 2 #& hlk




ZoaFRNyT ) —iE, HBIETHLRAZ I —=
YT DD THY | FEF D &I HNERBEITIE,
HWEAHR CTREZEMNT 2 Z LB HREIN 5,
DAY Y —= U JICET AREMIE, DERE
WERALELDEERMToHHBEN4 5 TH D,

5

TER, Migk = & @ HAND DFEEERZR LI K
ERMEERD 2B, T, BEENER
STWAHZ EIZERE L TWe, Shskdk/FE g
REBRONBHEICAND 72012 1E, BIER
DEZWDIDDaT RNy T —%3D
TBLLERSHY | ZOEKT, ABFFEOMK
ROBRIIKRENEWVWZ D,

A[El, HAND 2 7 U —=2 7 D7 OFEL
ATV —i, DERECERLEZLOELT
NEHELZBETHL 5 DEETDH, ZOAE,
T LR A 72 & C HAND D2BT A2/
HREEZHEL, DEERNRWERIZBW
TH HAND OBEIATE 2 LD R Bihis
FER LTV SBERSHAH, £/, LEL
OEBREIZLAEROFENHZZNL D, 4
EIRELZ AT U —IZELTE, DELO
BHER ERITH Z LIZL Y, REFEOELE
{LEFTHIMERD D, ZORICEALTIE, &
EEDIERECNICER L TN E 20,

wE

HAND OZWr D72 1297 5 B AR TOILED L
HRENY TV —RNRETEEZEND, 4
FEERTLIZEESL 100%ZRTEZEVE
b, REEOREE DL LT, 5B BEARICBT
% HAND DEZENHA LI D, T2, FIE
TRERIBBME AT T DHHG HIV A%
LD Z sk L FEARRBREIC, HEOWE
LU T HAND DFHHE AT A D & S 127227z,

B R

1. Nishijima T, Takano M, Ishisaka M, Komastu

H, Gatanaga H, Kikuchi Y, Endo T, Horiba ¥,

Kaneda S, Uchiumi H, Koibuchi T, Naito T,
Yoshida M, Tachikawa N, Ueda M, Yokomaku Y,
Fujii T, Higasa S, Takada K, Yamamoto M,
Matsushita S, Tateyama M, Tanabe Y, Mistuya
H, and Oka S on behalf of the Epzicom—
Truvada study team. Abacavir/Lamivudine
versus Tenofovir/Emtriciiabine with
Atazanavir/Ritonavir for treatment naive
HIV-infected Japanese: a randomized
multisite trial. Intern Med 52: 735-744,
2013.

2. Gatanaga H, Hayashida T, Tanuma J, and Oka

S. Protective effect of antiretroviral
treatment for HIV infection against HBV
infection. Clin Infect Dis 56 (12):
1812-1819, 2013.

3. Hamada Y, Nagata N, Shimbo T, Igari T,

Nakashima R, Asayama N, Nishimura S,
Yazaki H, Teruya K, Gatanaga H, Kikuchi Y,
Akiyama J, Ohmagari N, Uemura N and Oka S.
Assessment of the antigenemia assay for the
diagnosis of cytomegalovirus
gastrointestinal diseases in HIV-infected
patients. AIDS Patient Care STD 27 (7)
387-391, 2013

4, Tanuma J, Sano K, Teruya K, Watanabe K, Aoki

T, Honda H, YazakiH, Tsukada K, Gatanaga H,
Kikuchi Y, and Oka S. Pharmacokinetics of
rifabutin in Japanese HIV-infected
patients with or without antiretroviral

therapy. PLOS One 8 (8): e70611, 2013.

5. Mizushima D, Nishijima T, Gatanaga H,

Tsukada K, Teruya K, Kikuchi Y, Oka S.
Preemptive therapy prevents
cytomegalovirus end-organ disease in

treatment—naive patients with advanced



HIV-1 Infection in the HAART era. PLOS One
8 (5): e65348, 2013.

6. Tsuchiya K, Ode H, Hayashida T, Kakizawa J,

Sato H, Oka S, and Gatanaga H. Arginine
Insertion at Position 11 and Loss of
N-linked Glycosylation Site in HIV-1 Env V3
Region Confer CXCR4-tropism. Scientific
Report 3: 2389, 2013

7. Gatanaga H, Murakoshi H, Hachiya A,

Hayashida T, Ode H, Sugiura W, Takiguchi M,
and Oka S. Rilpivirine—Resistant HIV-1
Naturally Selected by Host Cellular
Immunity. Clin Infect Dis 57 (7)

1051-1055, 2013.

8. Hamada Y, Nishijima T, Watanabe K, Komatsu

H, Teruya K, Gatanaga H, Kikuchi Y, and Oka
S. Does ritonavir—boosted atazanavir
increase the risk of complicated
cholelithiasis compared to other protease

inhibitors? PLOS One 8 (7): e69845, 2013.

9. Nishijima T, Gatanaga H, Komatsu H, Takano

10.

M, Ogane M, Tkeda K, and Oka S Illicit drug
use is a significant risk factor for loss
to follow up in patients with HIV-1
infection at a large urban HIV clinic in
Tokyo. PLOS One 8 (8): e72310, 2013.
Nishijima T, Gatanaga H, Shimbo T, Komatsu
H, Ishisaka M, Tsukada K, Endo T, Horiba M,
Koga M, Naito T, Itoda I, Tei M, Fujii T,
Takada K, Yamamoto M, Miyakawa T, Tanabe Y,
Mitsuya H, and Oka Son behalf of the SPARE
study team. Switching
tenofovir/emtricitabine plus lopinavir/r
to raltegravir plus darunavir/r in
patients with suppressed viral load does

not result in recovery of renal function

11.

12.

14.

but could sustain viral suppression: A
randomized multicenter trial. PLOS One 8
(8): e73639, 2013.

Watanabe K, Murakoshi H, Tamura Y, Koyanagi
M, Chikata T, Gatanaga H, Oka S, and
Takiguchi M. Identification of cross—clade
CTL epitopes in HIV-1 clade A/E—infec;ced
individuals by using the clade B
overlapping peptides. Microb Infect 15:
874-886, 2013.

Nishijima T, Gatanaga H, K‘omatsu H, Takano
M, Ogane M, Ikeda K, Oka S. High prevalence
of illicit drug use in men who have sex with
men with HIV-1 infection in Japan. PLOS
One 8 (12) e81960, 2013.

. Mizushima D, Tanuma ], Kanaya F, Watanabe

K, Nishijima T, Gatanaga H, Lam NT, Dung NTH,
Kinh NV, and Oka S. WHO antiretroviral
therapy guidelines 2010 and impact of
tenofovir on chronic kidney disease in
PLOS

Vietnamese HIV-infected patients.

One 8 (11) e79885, 2013.

Nishijima T, Hamada Y, Watanabe K, Komatsu
H, Kinai E, Tsukada K, Teruya K, Gatanaga
H, Kikuchi Y, and Oka S. Ritonavir-boosted
darunavir is rarely associated with
nephrolithiasis compared with
ritonavir—boosted atazanavir in
HIV-infected patients. PLOS One 8 (10)

e77268, 2013.

15. Nishijima T, Shimbo T, Komastu H, Hamada Y,

Gatanaga H, and Oka S. Incidence and risk
factors for incident hepatitis C infection
among men who have sex with men with HIV-1
infection in a large urban HIV clinic in

Tokyo. JAIDS 65 (2): 213-217, 2014.



16.

17.

18.

19.

20.

21.

Nishijima T, Gatanaga H, and Oka S.
Traditional but not HIV-related factors
are associated with nonalcoholic fatty

liver disease in Asian patients with HIV-1

infection. PLOS One 9 (1) e87596, 2014.
Hamada Y, Nagata N, Nishijima T, Shinbo T,
Asayama N, Kishida Y, Sekine K, Tanaka S,
Aoki T, Watanabe K, Akiyama J, Igari T,
Mizokami M, Uemura N, and Oka S. Impact of
HIV Infection on Colorectal Tumors,

Prospective Colonoscopic Study in Asia.
JAIDS 65 (3): 312-317, 2014

Matsunaga A, Hishima T, Tanaka N, Yamazaki
M, Mochizuki M, Tanuma J, Oka S, Ishizaka
Y, Shimura M and Hagiwara S. DNA
methylation profiling can classify
HIV-associated lymphomas. AIDS

28(4) :503-510, 2014.

Suzuki Y, Tachikawa N, Gatanaga H, and Oka
S. Slow turnover of HIV-1 receptors on
quiescent CD4+ T cells causes prolonged
surface retention of gpl20 immune
complexes in vivo. PLOS One 9 (2): 86479,
2014.

Watanabe K, Aoki T, Nagata N, Tanuma J,
Kikuchi Y, Oka S and Gatanaga H. Clinical
significance of high anti-Entamoeba
histolytica antibody titer in asymptomatic
HIV-1-infected individuals. J Infect Dis

2013, Dec 13. [Epub ahead of print]

Nishijima T, Shimbo T, Komatsu H, Hamada Y,
Gatanaga H, and Oka S. Cumulative exposure
of ritonavir—boosted atazanavir is
associated with cholelithiasis formation
in patients with HIV-1 infection. J

Antimicrob Chemothera 2013 Dec 29.

22.

G.

[Epub ahead of print]

Kinai E, Nishijima T, Mizushima D, Watanabe
K, Aoki T, Honda H, Yazaki H, Genka I,
Tanuma J, Teruya K, Tsukada K, Gatanaga H,
Kikuchi Y, and Oka S. Prevalence and risk
factors of bone mineral density
abnormalities in Japanese HIV-infected
patients. AIDS Res Hum Retrovirol (in

press)

MBI EHE O HE - BERI
L



sr Wt e G &

5K B S IR PR ik

wEsEE =) HF—
BEARSESHMERE BRAREDED BN

MAEEE

S FE DR T,
coefficients) DRIE & BEMME N EMAE (Vv . mE &L MRS &
CEREBMIE (5 v ¥ ZFV e invitroBBB (MMEBIMY) &
FKUAT LERNT, MLEBITHREERE L, &EH#{LA% O BBB FEillE:
ZEEBMICHET AT v A REHEL LT,

LogPow (octanol-water partition

A. TFEEM

A 7P HIV O HBIZ XV | HIV BRREO
FHITYE Lo, HIV BERRAIREE (HAND) 1 4%
FEEOEEZEDD L, FHULOBETRD LN
LHEah, HE~OBSHEOERTIED D,
BILiIS#oBRFOREmRIE & bIZ, FEROBEE
flick v R& L 22 EZ2 00D, BIE,
L HIV Al o Hixppig R (CNS) BATH# L L T CPE
AAT7RANLNRTHER, HLETH ZIUEE
HOFRBITHE 4 BRREICOBELEEETHY .,
ZHLHIV A O FRBATHEIC R 2 B &M 72 7l 21
EH/NELIRD,
B. WF 4R 5 ¥

CNS BATHERHE L L T, OGS NIZ(LEay
DAERBEEBEEICEE S 5 2 2 EEECEEZET
» B
coefficients) ZHIE., F7-IMFEMOE N EZ
(VovEsR), ME A R MRS K OE R R B
fa (5> MHESE) ZHAVNZ in vitro BBB (FMILE
BEFY) FfEsy 25 A (Nakagawa, 2007) Z W
T, &EMILAEY O BB ZBMEDFMEED B,
(fwEmEm~DEE)
SEEOPRTIE, WEAZBBEITR,

LogPow (octanol-water partition

C. WFsEfER

EE R E TR ER (NRTI) & LT AZT, ABC,
757 —EHEEA (P L LT IDV, SQV, ATV
LPV, DRV % W C in vitro BBB BT X T A
2817 2 ML E B TFa2L (apparent permeability
coefficient ; Papp) ZHIE L. &FEH D CNS #
ITHEZ EERICEHE L7, F£72 3TC, TDF (NRTI) ,
APV (PI), EFV (JEEZEERWEEEERIAEHN]) , RAL
(A 77T —ElEEH) IZDOVWTHTE NS BT
HEOFMEED TV D, 5B DETOBRKEM S
NTWBHLHIV AN LT NS BATHE R EE(L L
T,
D. &£

BRAREEH STV A AHLHIVF D CNS AT
RIS ERM LU TIMET 2 Z &k, B - %
SEF O ETEDE (QOL) D& 72 b3 £ T4 DEAL
oy, EEEBIDIENTEITHAD
HAND JE NS LT Sl 2R FEGRFUCER L 5
HHDEHFFIND,

E. ¥

A 4 FE O B %2 T LogPow (octanol-water
partition coefficients) DEIE & M EMILE N
Bfa (VovEsk), mERERMER L OERE



BREBME (7> hE¥) 2HV in vitro BBB

(M & BIPY) BHEE Y AT 22 AVWT, KL
BATRE A BIE L. BEM(LEYH O BBB Bt %
FIE L7, &thit. 2H &5 LIZEO&EA D
BE% MS masa ZHAWTHIET 2REILL LT,
EVEBERIZAN LT v A ROEEE2 BT,

F. BFZE R

1. Nishijima T, Gatanaga H, Shimbo T, Komatsu
H, Ishisaka M, Tsukada K, Endo T, Horiba M,
Koga M, Naito T, Itoda I, Tei M, Fujii T,
Takada K, Yamamoto M, Miyakawa T, Tanabe Y,
Mitsuya H, and Oka S on behalf of the SPARE
study team. Switching
tenofovir/emtricitabine plus lopinavir/r
to raltegravir plus darunavir/r in patients
with suppressed viral load does not result
in recovery of renal function but could
sustain viral suppression: A randomized
multicenter trial. PLOS One 8 (8): e73639,
2013.

G. ZNEIREEHE D HEE - B EIRVL
L



ES )
WEMRRE HER

1.

10.

11.

12.

Gémez PMS, Amano M, Yashchuk S, Mizuno A, Das D, Ghosh AK and Mitsuya H, GRL-04810 AND
GRL-05010; DIFLUORIDE-CONTAINING NONPEPTIDIC HIV-1 PROTEASE INHIBITORS (PIs)
THAT INHIBIT THE REPLICATION OF MULTI-PI-RESISTANT HIV-1 IN VITRO AND POSSESS
FAVORABLE LIPOPHILICITY THAT MAY ALLOW BLOOD-BRAIN BARRIER PENETRATION,
Antimicrob. Agents Chemother. 57(12): 6110-6121, 2013

Hachiya A, Reeve AB, Marchand B, Michailidis E, Ong YT, Kirby KA, Leslie MD, Oka S, Kodama EN,
Rohan LC, Mitsuya H, Parniak MA, and Sarafianos SG, Evaluation of Combinations of
4'-Ethynyl-2-Fluoro-2'-Deoxyadenosine with Clinically Used Antiretroviral Drugs, Antimicrob. Agents
Chemother. 57: 4554, 2013

Taura M, Kariya R, Kudo E, Goto H, Iwawaki T, Amano M, Suico MA, Kai H, Mitsuya H, and Okada S,
Comparative analysis of ER stress response into HIV protease inhibitors: Lopinavir but not darunavir induces
potent ER stress response via ROS/INK pathway, Free Radical Biology and Medicine, 65; 778, 2013
Yarchoan R, and Mitsuya H, Development of the First AIDS Drugs: AZT and Other Dideoxynueosides,
Springer, “ Human Immunodeficiency Virus Reverse Transcriptase”, ppl, 2013

Amano M, Tojo Y, Gomez PMS, Campbell JR, Das D, Aoki M, Xu CX, Rao KV, Ghosh AK, and Mitsuya H,
GRL-0519, a Novel Oxatricyclic Ligand-Containing Nonpeptidic HIV-1 Protease Inhibitor (PI), Potently
Suppresses Replication of a Wide Spectrum of Multi-PI-Resistant HIV-1 Variants In Vitro, Antimicrob.
Agents Chemother. 57; 2036, 2013

Feng L, Sharma A, Slaughter A, Jena N, Koh Y, Shkriabai N, Larue RC, Patel PA, Mitsuya H, Kess] JJ,
Engelman A, Fuchs JR, and Kvaratskhelia M, The A128T Resistance Mutation Reveals Aberrant Protein
Multimerization as the Primary Mechanism of Action of Allosteric HIV-1 Integrase Inhibitors, J. Biol. Chem.
288; 15813,2013

Yedidi RS, Maeda K, Fyvie WS, Steffey M, Davis DA, Palmer I, Aoki M, Kaufman JD, Stahl SJ, Garimella
H, Das D, Wingfield PT, Ghosh AK, and Mitsuya H, P2’ Benzene Carboxylic Acid Moiety Is Associated
with Decrease in Cellular Uptake: Evaluation of Novel Nonpeptidic HIV-1 Protease Inhibitors Containing P2
bis-Tetrahydrofuran Moiety, Antimicrob. Agents Chemother. 57; 4920, 2013

Matsuzawa T, Kawamura T, Ogawa Y, Blauvelt A, Mitsuya H, and Shimada S, Novel nucleoside reverse
transcriptase inhibitor (4’-Ethynyl-2-Fluoro-2’-Deoxyadenosine) completely blocks HIV Infection of
Langerhans Cells, Journal of Dermatological Science, 69; €30, 2013

Ghosh A, Partham GL, Martyr CD, Nyalapatla PR, Osswald HL, Agniswamy J, Wang YF, Amano M, Weber
IT, Mitsuya H, Highly Potent HIV-1 Protease Inhibitors with Novel Tricyclic P2 Ligands: Design, Synthesis,
and Protein—Ligand X-ray Studies, J. Med. Chem. 56; 6792, 2013

Zhang W, Parmiak MA, Mitsuya H, Sarafianos SG, Greabing PW, Rohan LC, Preformulation studies of
EFdA, a novel nucleoside reverse transcriptase inhibitor for HIV prevention, Drug Dev. Ind. Pharm. (in
print)

Nishijima T, Takano M, Ishisaka M, Komastu H, Gatanaga H, Kikuchi Y, Endo T, Horiba M, Kaneda S,
Uchiumi H, Koibuchi T, Naito T, Yoshida M, Tachikawa N, Ueda M, Yokomaku Y, Fujii T, Higasa S,
Takada K, Yamamoto M, Matsushita S, Tateyama M, Tanabe Y, Mistuya H, and Oka S on behalf of the
Epzicom- Truvada study team. Abacavir/Lamivudine versus Tenofovir/Emtricitabine  with
Atazanavir/Ritonavir for treatment naive HIV-infected Japanese Patients with HIV-1 Infection: A
Randomized Multicenter Trial. Intern Med 52;735-744, 2013.

Nishijima T, Gatanaga H, Shimbo T, Komatsu H, Ishisaka M, Tsukada K, Endo T, Horiba M, Koga M, Naito
T, Itoda I, Tei M, Fujii T, Takada K, Yamamoto M, Miyakawa T, Tanabe Y, Mitsuya H, and Oka S on behalf
of the SPARE study team. Switching tenofovir/emtricitabine plus lopinavir/r to raltegravir plus darunavir/r in
patients with suppressed viral load does not result in recovery of renal function but could sustain viral
suppression: A randomized multicenter trial. PLOS One 8 (8); €73639, 2013.



