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II. BAROBME (RIEFTZERE)
(1) HLHBV{EMEZH T 2L BOFBZIR T T 1 7 K2R 7251 HBV &% B 925 CAA/CG DFRIZE:
PUHBY {52 @I CHtE 92 7 v B A RZMESL, entecavir (ETV) 72 EEEAFOHL HBV 3K & 13 HEAE
DRI D0 =— 7 KEEEH T 2 KA OB LIGMERG 2t i) 72, AFEBIEAERE (MiE) o7
— IR EICHHIV O L L TakE N7z 100 BEM EobEma A L TBY 72 b o
HBV JEMEFEAM 217V, 2 D DK 40 FEHOLAW B H HBY {EMEAZ A L TW\WD Z & A MG L7, #dh
REEIT 2 G e 2N E TOREZAIMENC L 0 . HIV O RT OFEMEERAL O IE HBY 0 RT OREE & 7
R BRI D T ENHEER SN TSN, AlEL, BT HIV R LAY O oI H HBY &2 85 b D3 %5
FAE LT Z &b HUHIV FEEME M OME 2 LT 5 2 & T, HFUHBV IEMEZ RS &5 2 & Ava]
REL WO EMAEGZ, &2 TiliE LN HAERNOAYE L OILFENFE TOIRIBIRIC KD, FAAEH HIV
L L TCKE ANV BT, FBIRRBREMICH D 47 —ethynyl-2-fluoro—2’ -deoxyadenosine
(EFdA/MK-8591) |27 H . EFdA 12 D58 /1 7251 HIV 1& 1 (ICs0: 0. 3 nM) 12 kL L THL HBV FFEME 138 M% (1Cs0:
200 M) TH o723, HED 4 [fLOHED optimization (4 (LIS 7 2 HaAHN) 12X 0 HHOIA
¥ . CAdA (4’ —cyano—2-amino— 2’ —deoxyadenosine)., 3L NCdG (4" —cyano— 2’ —deoxyguanosine) &
FE L7, ZHSIFBUEAYm TH D ERdA LR OHT HIV iEME (ICs: 0.4 nM) ZHMERFL 7235, %
OB HBV IGMEIIMRD THESI T, 1CsofE T ETV &A% (ICs: 0.4 nM) OFHLHBV {EMEEZH T 25 Z & 23]
bk lpolz, EHITHHEMIZEE THLHMBABIRO 7 NV—7 (LETETNLRY: RFEFGEFAE
Bl RREER S T A VA0 & OILERFIEIZ LV CAA & CdG I ETV ififH4E HBV (HBV gy 180V S2026/M2007)
BELOTIF (77 7 4 V) &ARZZEMNEE 773 ADF MRE HBY (HBV gy '51A6T) 1256k L C & 9 47 72 f1 HBV
EMEERET Lo T7ay METHLNI L, £ e MTFHEBH Y A 7~ T 2~0D
2 WO A G- TIL, ETV X ETV fidtk HBV (25 L CHL{E 7 A /L 2 Ol & 7R S 72 52> 72738 CAdA &
CAG I 7 A VA MSEZHEICHD S, 512 2 RO CAdA/CAG £ 5128 & 272 (R B0 ML
E RNV T I EORD R Z SR oTz,
(2) B AR IS K ONHERR~DHT HBV 1Y% fREF Lo DM B A B S B 2 H L& DBRZ -
CAdA/CdG X598 717251 HBV {12 LT 7228 BTV IZkk U CHIfR B ER W 2 &3 o dz, 22T
ETV & 0 #MEAME < CADA/CAG & [EERICHR ST, 7> ETV it HBV (2 b iEME 2 #ERr L AL A Oz %
HAJIZ CADA/CAG ZHulr & L7z Y — MuBEW Dl t (optimization) ZHEDHKEH S /L—T L D
B X 0 RO b G E2 SR, TS O HBV ISR K O\t EORFET 1 7 1 — L OffHT
Z4TUN CAdA/CdG & LMD EEARFH (4 —cyano) %A L. purine (adenosine) OHIED A% LT
SK14-276 & YMS15002 {X HBV, HIV (Zxfd HIEMEA MR Lo £, ML bk O HEBaRIZ b~ 5 w3k
ERELUHESEDZ LK LI, LELERLINLEEMITVTRE~ T A~DOFEERY
(Img/kg) T U AMNIL, invivo LNV TOBFBENRFE NI ENHALE, ZAHOT —F ZITIC
HEIE LIEME - ORI OWTOE R Dt 21TV (LB ORELE 2D | BAF/RTEME & &
FRER - B 7 kT D M OB O 5 322 B0 L SK15-146 35 K ONYMS15042 DBAFEIZEREh L 7=,
FFIZ YMS15042 1% adenosine ® 7 LD HJG % [RFIRFICEHE, I HIZFREIRFICF (7 v3HK)
EMNTE L 0EEEHEE T e 7 0 — VB OKFEICEI L TWBEAR, ZHiERE T L
adenosine |2 F {32 Z LI2 X W mEEZBH S5 Z LICHE L7z EFdA o2 L - C5 %0
{LEMRREHIIEFICA R FBEIZRVEL D EE X b,
(3) HBV B A=K Es X OMHAEARIZ x L CoR ) 72 51 HBV 1& 4 « IRV MIIEEME 2R L, o BRI
GA 1[E#%E72 L) TIERZHERE T 25N BV KOBRICAT -HEDER :  ANSEIETO
BFEOTLT —~Th BT T r 7 (FRGREFEREAD) X EdRoEY | HIV EYWE/AIDS DR
THHBERFAIE U THBERED b TE 23, sl Tl - EE (Wt Uiz < - BIFER 2



WIRN) THHORR BT, K0 EGREEN D7  THTLIFIOBHF A ARAE O QOL [f] Eodi= bz
FNTND, AFFEHETHIE SN BB O A LRFHBY D U — FMbEM & 72 - 7 EFdA/MK8591 (A1
RO Y | BUEKEIZ THLHIV 3K E L CTHRRBROMTHOIL TV D2, Z OBKRBR CRESn-ERT
FEERE LSRRI A NV AZFIC I D . Qv GE1[E) OS5, b L AIREEORIEZ AW =
ETCH oy ABE UTEEND LEIZ 1 EOREIC X DIREN AL T2 EERBROBREIRE S
T % (CROI: Boston, MA, 2016), Fx 3 < filr, ETV X 0 mtEAME< HBV BFAERRIZ W T ETV
A S L <13 & 0 sR T HBY 22 & J&48 L, A BTV i HBV |2 & 1& P % MERF 4 % #r Bl b &% CFCP
DERUTHEI LTz, CFCP (X EFdA L[AER Y v REGUMEL 2> TRV, SHICEHWET L TH —E
B OB G-O% 52k L CHLRIMICE Y FLIBVIEMEEZ T2 L \WH) T =22 HTnhH 2 L
Mo KFBILEWDOBFEIZ LY EFdA O X 5 ICRBIMMRZFHE L, D viRMEE 8 1 H#5
72 E) TOIRBENTIRE & 72 B ATREMENHIFG STV 5, 513 CRCP S 38K L A DL « 434 -
R PRI 2 20 & U7 35BN RERFME 2 B 2N T 2 72 D ICE T 7L LSBT Tk 2 Bl L
T PN 2 D B,
(4) BERLEWDVER A = X L OERER) - BRIRAIRHT ©  ABFJEBE CHHSE S Bfiden & — 7
> kT % HBV-RT IZBLELRE I3l M IE 25 DT b T2 O IE FEIMITIFZLIIE A TV,
INLDIERESD Z LT L VEEFNT BT L RIS WY DR E - B DT DI B BRI R
LR DT, ABFIEEET S HBV-RT OSLAFEIE W, FRHOIGMEERAL GEAIFE AL OFEM 72 iR
WEHRESDL Z L2 HE LOHIE2 D T & 7o, PRI ORTRE TSR RBIAR A b, B
FOWr b, Frx 2RF & OIFEH R I LD Ly v — O, UV 74—V T 4 o TED
B2 24T > T &E 72y, HBV-RT & 2 /37 DR EFRBIIUG & FBL T & /2o 7z, —J5 T HBV-RT &JE{L
DOIEMIAIAEIE 2 £7D HIV-1-RT 0 HBV-RT BUZE SR (A TBEFR) ORGSR 2 1D | —F D2
FARIZOWTIRERGIZERE) Uz, Las L, &R HBV-RT & 287 D2 TE LT= 38 Bl « EUA5S73 [ i
Tholelo®d, 58472 HBV-RT OfEEEEDMIICITE S 2o 7,

fth 5, B Pt BV SKIEHICBE4 2 BRRAMRAT & L C. HBV {GHR DO FLIRIC W CORFHRIUE - iRl %
TN, HHEER OTRRE RIS - TR BIEZ A OIS T D MEt 21T o 7o, MR IR & 5 WIS AL 2
MWTHBY 7/ b, & D WIS T D18 Elin FER A RIR S — 7 2 o — I TIRIT 5 Z L 1T &
Y HBV 25 BLR D BRI B 2508 BLIR AN 3 5 HBV 28 AR D BhREARAT 2 id T, i 8 & O 272 B
R XD HBV O preS fEIK D deep sequencing 72 FIC LV~ DEBREFEWNTOD preS ZEHD
quasispecies DIREEDIFT, EHITIX VAN AT —H— «f5ES ) AMEREGLRFE T A —Z-D
FHIEA OIEFN R R & L COEBTON TR LT,
(5) RIEEARRBI TN 1/11 AHERGRBRBRIZ M 7o HE0f . R3S« TAWRSEMERT & L CARK - B sz
BrEULE Y % T RTERR BRI QNS 1 /M a FHESIRERBRZ M 212720 | ERIRFER S A
N - H i LT,
(6) BUISALAEWDFRMEIZ OV TOBE - fFHT R OHIERRRBRBITE R OBRE - TR O~ —F
T ATV —F  F B RSN IIEEZ R T LA OV T, BIK SciFinder Y 7 M X 2 HiE
R & ol U, LS OhH 6 | R 3R % HET 2 & T ERR A IE BRI & ORGSR
NI RV A B

1. Identification of novel nucleic acid analogs with potent anti-HBV activity.

The nearest relatives of HBV-reverse transcriptase (RT) include HIV-1-RT and murine leukemia virus (MuLV) RT but
with only 25% sequence identity. However, the functionally important amino acid residues as in RT’s active sites are
highly conserved among the RTs of HBV, HIV-1, and MuLV. In fact, there has been a good (but limited) success in
treating HBV infection with nucleoside analog drugs that also show good antiviral activity against HIV-1. In fact, the
recent availability of nucleos(t)ide analogues transformed the treatment of chronic hepatitis B virus (HBV) infection,



significantly reducing the replication of HBV in the liver, normalizing blood hepatic enzymes, and improving histology
of the liver. Indeed, the treatment of HBV infection with nucleos(t)ides has halted/slowed the progression of liver
diseases to cirrhosis and hepatocellular carcinoma. However, as in the case of HIV-1 treatment, the propensity of HBV to
acquire resistance to nucleos(t)ides has been challenging. HBV’s development of resistance to nucleos(t)ides leads to loss
of efficacy of treatment. Indeed, the acquisition of HBV resistance to lamivudine (3TC), the first nucleoside analog used
for treating HBV infection, has occurred in as high as 80 % of 3TC-receiving individuals over 5 years (Tenney,
Hapatology 2009). Although the advent of ETV- and tenofovir (TFV)-resistant HBV variants is remarkably low or absent
over 5 years of therapy, prior 3TC resistance confer ETV resistance on as high as 43% ET V-receiving individuals over 5
years. TDF is highly efficacious in patients harboring 3TC-resistanct HBV; however, its long-term clinical use is
associated with a low, albeit significant, risk of kidney injury. Thus, in the present study, we attempted to design,
synthesize, and identify novel agents potent against HBV variants resistant to various existing anti-HBV agents including
ETV-resistant HBV with no or less adverse effects.

We have recently identified a novel nucleoside analog, 4'-ethynyl-2-fluoro-2'-deoxyadenosine (EFAA/MK-8591), as a
potential antiviral agent against human immunodeficiency virus (HIV-1) through collaborative research within Japan.
EFdA is presently under clinical trials in the US. The 4’-modified unique structure of EFdA appears to be responsible
for its salient features that HIV-1 extremely hardly develops resistance to EFdA and EFdA is apparently devoid of serious
adverse effects despite its extremely potent anti-HIV-1 activity. Our findings that the 4’-modification apparently confers
unique features on certain nucleoside analogs prompted us to design, synthesize, and identify novel 4’-modified
nucleos(t)ide analogues as potential therapeutic candidate agents for HBV infection that are effective against both
wild-type YBV (HBVWT) and drug-resistant HBV strains and do not permit or delay the emergence of HBV variants
resistant to the very agents.

Over the last 5-years, we examined approximately 150 strong newly generated novel nucleoside analogs plus over 100
novel compounds that had been synthesized as potential anti-HIV agents in the past 30 years in the assay systems for
identifying anti-HBV activity with high sensitivity/reproducibility, focusing on agents with unique structures different
from currently available anti-HBV drug such as entecavir (ETV). Among such ~250 agents, ~40 compounds were
identified to have anti-HBV activity.

EFdA had a very moderate anti-HBV activity (ICso: ~200 nM) compared to its strong anti-HIV activity (ICso: ~0.3 nM),
but optimization of the structure at the 4'-position of the sugar (cyano group at the 4-position) resulted in the
identification of two lead compounds, 4'-cyano-2-amino-2'-deoxyadenosine (CAdA) and 4'-cyano-2'-deoxyguanosine
(CdG). These two agents retain their anti-HIV activity (ICso: 0.4 nM) equivalent to that of the parent agent EFdA, while
their anti-HBV activity was also seen to be extremely potent, and their ICsy values were virtually equivalent to that of
ETV (ICso: 0.4 nM). Further research by Dr. Tanaka’s group (Nagoya City University Graduate School of Medicine)
revealed that CAdA and CdG also exhibited potent anti-HBV activity against ETV-resistant HBV (HBVgry.g"'%
MIS202G/M204Vy and adefovir (ADF)-resistant HBV (HBV apv.r”!81TN23T) as well, which showed cross-resistance to TDF
using the Southern blotting method. In 2 weeks of oral administration to HBVgry.gh!80M/S2026M204V_exposed
hu-liver-chimeric-uPA+/+SCID+/+ mice, no reduction of serum HBVgry.gl!80M/S202GM204V viremia was observed;
however, both CAdA and CdG significantly decreased HBVgry.g-'80M/S2026M204V yiremia, Over the 2 weeks
administration of CAdA or CdG, no significant weight loss or decrease in serum human albumin value was seen.

2. Development of a novel compound with reduced cytotoxicity and anti-HBV activity to wild-type and
anti-HBV-drug-resistant HBV strains.

As described above, although CAdA / CdG had potent anti-HBV activity against both wild-type and ET V-resistant HBV
strains, they turned out to be substantially cytotoxic in culture compared to ETV, CAdA and CdG were dropped from the
line of preclinical studies and we continued our search efforts for potent and less toxic/safer agents were continued. We
have more recently designed and synthesized novel compounds, SK15-276 and YMS15002, of which anti-HBV activity
against wild-type and ET V-resistant HBV were observed, but both of these compounds were also highly toxic and all the
mice receiving 1 mg/kg/day died out. We have subsequently identified novel SK15-146 and YMS-15042. In SK15-146, a
cyano group has been added at the 4’-carbon, designated as CMCP. In YMS-15042, the 7-nitrogen atom has been
replaced with a carbon and a 7-hydrogen atom has been replaced with a fluorine atom in adenine moiety, carrying a
cyano moiety in the 4’-carbon of the ribose. Both CMCP and YMS-15042 are potent against wild-type and ET V-resistant
HBV. Efforts to newly design, synthesize, and identify more promising agents are being continued.

3. An attempt to identify novel agents with potent activity against wild-type and various drug-resistant HBV
strains and capability of less frequent administration.

Nucleic acid analogs, the main targets for development of anti-HBV agents in this project, have served as a crucial class
of therapeutics for HIV-1 infection and AIDS. As described above, EFAA/MKS8591, a novel nucleoside HIV-1 RT
inhibitor developed by this research group led by Mitsuya, is currently undergoing Phase II clinical trials in the United
States, has proved to significantly reduce HIV-1 viremia with at least once-weekly (QW) oral administration in Phase I
clinical trial (CROI: Boston, MA, 2016). We have very recently synthesized and identified a novel nucleoside analog,
CFCP, which is more potent against wild-type and various drug-resistant HBV strains than ETV. In preliminary data we
have thus far generated, CFCP, following being triphosphorylated, appears to persist within hepatocytes much longer.
When intragastrically administered over two weeks to HBV-exposed hu-liver-chimeric-uPA+/+SCID+/+ mice, CFCP
more potently suppressed HBVWT viremia. More importantly, CFCP also potently suppressed viremia of ET V-resistant
HBVgry.g" 180 MS202GM204V - wwhile ETV totally failed suppressing HBVgry.gh!80 MS202GM204V — More impressively, the
viremia suppression by CFCP persisted over weeks following the cessation of CFCP administration. It is possible that



CFCP, as in the case of EFdA, may allow less frequent administration regimens. More detailed PK/PD studies are
currently underway.

4. Basic and clinical analysis of the mechanism of action of candidate anti-HBV agents.

No crystallographic information is presently available for HBV-RT. Thus, we have modeled the structure of the active
site of HBV-RT, utilizing the actual crystallographic data of HIV-1 complexed with EFdA-TP, collaborating with Prof.
Stefan Sarafianos. We are currently studying the structural features of the active site of HBV-RT in relation to CFCP-TP.
The reason why no crystallographic data are hardly obtained is that HBV-RT is hardly soluble in solution, taking various
measures such as the use of various expression hosts and the fragments of RT, and the co-expression of HBV-RT with
various factors, etc.

Another way we have taken is chimeric protein production: certain amino acid(s) derived from HBV-RT is introduced
into HIV-1-RT. Certain such chimeric proteins have been successfully crystalized and such structures have been solved.
The analysis of mutated HBV strains and the dynamics of such HBV mutants is also underway by analyzing HBV
genomes in association with host gene information using preserved liver specimens and blood samples. The deep
sequencing of the preS region of HBV, which is suggested to be closely related to the examination of the state of the
quasi-species of the preS mutation in individual patients has also ben conducted. Furthermore, we investigated the
significance of various parameters including virus marker and host genome information as a therapeutic effect evaluation
system of new drugs.

5. Preparation and examination for preclinical studies and Phase I/II clinical trials.

For preclinical studies using novel compounds developed as therapeutic candidates and subsequent Phase I/Ila clinical
trials, a clinical trial support system has been established, updated, and improved.

6. Analysis of novelty of compounds, marketing research, and establishment/protection of intellectual
property/rights.

Efforts have been paid for the protection of all and any possible intellectual rights. Regarding compounds newly
synthesized, we continuously conducted a structural formula examination using SciFinder software and such, filed 3
patents, and established/maintained exploratory nonclinical study and preclinical testing system from among new
compounds.

III. R DINER~DFEER
(1) %Pk - HEEF TR o —5 (EWEE off. [EESGEE 91F)

1. Kumamoto H, Fukano M, Nakano T, Iwagami K, Takeyama C, Kohgo S, Imoto S, Amano M,
Kuwata-Higashi N, Aoki M, Abe H, Mitsuya H, Fukuhara K, and Haraguchi K,
Diastereoselective Synthesis of 6"-(Z)- and 6"-(E)-Fluoro Analogues of Anti-hepatitis B Virus
Agent Entecavir and Its Evaluation of the Activity and Toxicity Profile of the Diastereomers.
J Org Chem. 2016, 81, 2827-36.

2. Salie ZL, Kirby KA, Michailidis E, Marchand B, Singh K, Rohan LC, Kodama EN, Mitsuya H, Parniak
MA, Sarafianos SG. Structuralbasis of HIV inhibition by translocation-defective RT inhibitor
4'-ethynyl-2-fluoro-2'-deoxyadenosine (EFdA). Proceedings of the National Academy of Sciences of the
U.S.A. 2016, 113:9274-9.

3. Kumamoto H. Fukano M. Imoto S. Kohgo S. Amano M. Kuwata-Higashi N. Mitsuya H.

Haraguchi K. Fukuhara, K. A Novel Entecavir Analogue constructing with

spiro[2.4]heptane Core structure In the Aglycon Moiety: its Synthesis and Evaluation for
Anti-HBV Activity. Nucleosides, Nucleotides & Nucleic Acids. 2017, 36, accepted for
publication.

4. Ichikawa S, Motosugi U, Enomoto N, Matsuda M, Onishi H. Noninvasive hepatic fibrosis staging using
mr elastography: The usefulness of the bayesian prediction method. ] Magn Reson Imaging. 2016, DOL:
10.1002/jmri.25551.

5. Itakura J, Kurosaki M, Hasebe C, Osaki Y, Joko K, Yagisawa H, Sakita S, Enomoto N, et al. Complex
Pattern of Resistance-Associated Substitutions of Hepatitis C Virus after Daclatasvir/Asunaprevir
Treatment Failure. PLoS One. 2016, 11:¢0165339.

6. Komiyama Y, Kurosaki M, Nakanishi H, Takahashi Y, Itakura J, Yasui Y, Tamaki N, Enomoto N, et al.



(2) %
1.

7.

Prediction of diuretic response to tolvaptan by a simple, readily available spot urine Na/K ratio. PLoS
One. 2017, 12:e0174649.

Matsuura K, Sawai H, Ikeo K, Ogawa S, lio E, Isogawa M, Shimada N, Enomoto N, et al. Genome-Wide
Association Study Identifies TLL1 Variant Associated With Development of Hepatocellular Carcinoma
After Eradication of Hepatitis C Virus Infection. Gastroenterology. 2017, 152:1383-94.

Murata K, Asano M, Matsumoto A, Sugiyama M, Nishida N, Tanaka E, Inoue T, Enomoto N, et al.
Induction of IFN-lambda3 as an additional effect of nucleotide, not nucleoside, analogues: a new
potential target for HBV infection. Gut 2016, DOI: 10.1136/gutjnl-2016-312653.

Nakamura, T., Tamura, N., Yasutake, Y. Crystal structure of the HIV-1 reverse transcriptse
Q151M mutant. Photon Factory Activity Report. 2016, 33B, pp241.

B VURVTLETRIT D AE - RAZ—JER

BHEZIET J- v 7 SK15-146 ITFEAMMIE HBV ZEKIIK L THEZI TH 5, HEH, HERK,
AT ER, @A, mgdE, smiher, A LR, R, HEIERE, WERH, B
TYEN, & 26 BIHLY A L AR R, 2016/5/13-15, [EHN.

TR YAF LIS T vy REFEB T 507 H EVFEROSLIKEIRE G AL & HTHBV /E
DRl AEE, RRARTER, TREPEHE, PEEE. A LA M, mgdE, AR K
Bl 4, S (B0 (har, HAY. MBS, RIEER. L0 IR, 52 6 [|HT Y A /L ZAPRIEN
Jizx. 2016/5/13, [EA.

HRL6 -7 VA v T I EVOSRERIIG AL & 1T AV AER ORHf, A8EE, REASERSE ¥R
BpEH, hEEE. A LEA ML TE. mRE, EAREY, Rz, #E CR) i, &
AR PR, R, R, FA K B3 4BAT 4T AT IR N =V URYY
2. 2016/11/30, [EWA.

F-t=N-BLOZF =TT ) AADBRE T A VAER ORI, AR X — GeARNE
B BOIMESE, HEAREFE, SEML, AR, REfz, mgd, mEAH., 3, FEo—
Ji. AR 137 424 2017/3/25, [EHAN.

ARLCT Y FEEFT X7 LAY RHEEEROE & HTHBY TG, HAB Y, REEE, 18
M5, SERLE, FART. AR, KBz, mgfE, sTEER, MEHP. Ko~k A
RIS 137 &, 2017/3/25, [EN.

Mapping the region responsible for disease progression in the HBV

preS1/S2 genome by deep sequencing

Poster presentation

Yuichiro Suzuki, Shinya Maekawa, Mitsuaki Sato, Masaru Muraoka, Shuya Matsuda,

Natsuko Nakakuki, Yasuhiro Nakayama, Taisuke Inoue, Minoru Sakamoto,

Nobuyuki Enomoto.

23rd INTERNATIONAL SYMPOSIUM ON HEPATITIS C VIRUS AND RELATED VIRUSES, Kyoto,
Japan 2016 Oct 11-14

[Crystal structures of HIV-1 reverse transcriptase mutants complexed with DNA aptamer |
(RAZ =), 2R, BT, IRFEE RS, ARZIL, A8, ATHEER, mEHRH. 2016
EEREFE—LY AT AT 2 2K 2017/03/14, [EWA.

(3) TEEREOFE « Hefrdahittz ) (x4 200 A



. RHROGEES, WEM, FtoeHiH, 2016/10/29-2016/12/6(4 27 [&])
2. WHRANOT A ZJEFEIITZ O LT TE e~ & Rz R Bz CT~, HEHRH, AMED &K
WH9E 7 +— 7 A, 2017/1/28, [EN
3. EROHBE, WEAH, FERHTH), 2017/3/20-2017/3/24(4 5 [A])

(4) Fririka
L



(A4 )

I EAER
E

WFFERAJE RS

WFFERASEH 4 &

ATl ek K4

ES i}

gy OB SR

Pl 2 3k & 4

WHFERASE S A

ATl ek K4

-1/

[16£k0310501h0105]
Rk 2945 H 12 A

YRk 2 8 S EFEH R O RR B E E

(AARGE) B AU A3 52 Lot 33
(& F&) Program on the Innovative Development and the Application of

New Drugs for Hepatitis B

(AAEE) BAUFTFR D A /b ZREGHEIT S 2 BB OTERFEOMTE - BI%E

(& FE) Research and development of novel agents for therapy of HBV infection

(BAGE) ENLAFERRRIEN [ENLERREEREIE o % — BT
HEVBME T A NV A BYLEMFIEE L b e v A L R RYYEAF SR E
EE OATH B
(F& EE) Kenji Maeda, M.D., Ph.D. Chief, Experimental Retrovirology Section,

Dept. of Refractory Viral Infection, National Center for Global
Health and Medicine

FRk2 884 H1H ~ Fk2943H31H

(AAFE) RSB OFHIEIZDOWT OB - fRHT & ORTERIR R TRE S D
RBEt - Rt kO~ —2 > R U —FIZE T D058

(& FE) Study, analysis about the novelty of the innovative drug development
compounds, and examination, analysis of preclinical trial shift
conditions, and study on market research.

(BAGE) ESZATZERARIEN ENLEBRERIE o 2 — BRI v 2 —

=R Bk #m

(¥ FE) Yoshikazu Sukenaga, Chief, Center for Clinical Sciences,

National Center for Global Health and Medicine



II. FBROME (RIEHERE)

FEPHFREMAERE R Y] (RRAKY: « EAERIE NG - FRlIE ) MALHEHE 22 M,

ITI. RO/~ DFEE

(1)

(2) #

1.

TR - MESEICR T o % (ENEE ofF. EESEE o)

c VURT Y LB A LA - IR AKX —FEFR

4’-Modified NRTIs’ Potent Anti-HIV Activity Stems from Strong RT Active Site Binding., A8 A ¥ —,
Takamatsu Y, Das D, Kohgo S, Hattori S, Hayashi H, Matsuda K, Stefan G. Sarafianos SG, Hiroaki
Mitsuya H, Maeda K. 2017 Conference on Retroviruses and Opportunistic Infections (CROI). Feb
12-16, 2017, Seattle WA. ([E4})

WA G SR A A EFAAMK-859 DIZ &9~ 2 FANMHER 7 O G2 ROMEAT & MHERR A 20 7208
BUEA ORGE - BA%E, WA X —, HIHER, @il mgE, RME B, #misr, R
#i, Debananda Das, TiliE# A, 55 30 [8] A AT A X222l R 2 - R, 2016/11/24-26, FEVLE
(=)

Progress in the therapy for HIV/AIDS: development of molecular-targeting approach for antiretroviral

drugs., M8H, Maeda K, and Mitsuya H., 2nd Kumamoto IRCMS International Symposium and 17th

Kumamoto AIDS Seminar. Oct 31-Nov 2, 2016, Kumamoto ([E )

TR ORG-SR L E Al EFAA(MK-859 )25t~ 2 SEANMM R Fr O A& 2 HIMRAT & MR I A

%&%ﬁﬁ%ﬁ' AXa - BH%E, DEA, ATHEEIR, mAnf&sl, g, IREE B, miar, #F
7ML, ¥AHSERT, Debananda Das, Stefan G. Sarafianos, fE#HP, HET AT T A in (HEL.

2016/10/7-8, AL (EM)

Development of novel nucleoside reverse transcriptase inhibitors active against 4’-ethynyl

-2-fluoro-2’-deoxyadenosine (EFdA/MK-8591)-resistant HIV-1s., 7" 2 % —, Maeda K, Takamatsu Y,

Kohgo S, Das D, Hattori S, Hayashi H, Stefan G. Sarafianos SG, and Mitsuya H., The 15th Awaji

International Forum on Infection and Immunity. Sep 6-9, 2016. Hyogo. (JEH)
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g &k K4 : (3% FB) Faculty of Pharmaceutical Sciences, Professor, Masaki Otagiri
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bl & @R 8 4 (& F&) Study on PK/PD analysis and toxicity assessment
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1. Murata H, Higuchi T, Otagiri M. Oral pharmacokinetics and in-vitro metabolism of
metyrapone in male rats. J. Pharm. Pharmacol. 2016, 68(8):970-9.

2.  Enokida T, Yamasaki K, Okamoto Y, Taguchi K, Ishiguro T, Maruyama T, Seo H, Otagiri M.
Tyrosine411 and Arginine410 of Human Serum Albumin Play an Important Role in the
Binding of Sodium 4-Phenylbutyrate to Site II. J. Pharm. Sci. 2016, 105(6):1987-94.

3. Kumamoto H, Fukano M, Nakano T, Iwagami K, Takeyama C, Kohgo S, Imoto S, Amano M,
Kuwata-Higashi N, Aoki M, Abe H, Mitsuya H, Fukuhara K, Haraguchi K.

Diastereoselective Synthesis of 6"-(Z)- and 6"-(E)-Fluoro Analogues of Anti-hepatitis B Virus
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1.

Agent Entecavir and Its Evaluation of the Activity and Toxicity Profile of the Diastereomers.
J. Org. Chem. 2016, 81(7):2827-2836.

Sugimoto R, Watanabe H, Ikegami K, Enoki Y, Imafuku T, Sakaguchi Y, Murata M, Nishida
K, Miyamura S, Ishima Y, Tanaka M, Matsushita K, Komaba H, Fukagawa M, Otagiri M,
Maruyama T. Down-regulation of ABCG2, a urate exporter, by parathyroid hormone
enhances urate accumulation in secondary hyperparathyroidism. Kidney Int. 2017,
91(3):658-670.
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fEM 2, AWML, EA %, BA T, KB fF2, mik 18, fiE Bk, mE A, JHJo
—JR, WAZ—, AARFFRE 13742, 2017/3, EHA.
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C58, AR, HOfB, ARET, (LEE.s, m%E, MER, HUER, AAREESE
137 442, 2017/3/24-27, [EWN
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MVEZRAKR, # A, Riird, WERE, U2, HHIER, ESMIE, fFEEEE, B
FEA. BRUFRIBREAISHNCI T DB Entecavir MiPEZER (rtA186T) D [FIE. NAGOYA
MEDICAL JOURNAL. 2016, 55(1), 35-42.

WA, @&, RTHEEWR, A EET, Bk, RERE, HH)IER, ESME, 5F
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4’ —C-cyano—2-amino—2’ —deoxyadenosine, 4’ -C—cyano—2’ —deoxyguanosine IX3HIME B BUFF2
U ANV ALK LTHERTH %, iFE. 2016, 57(6), 299-301.
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5526 [BIL Y A NV AFHEF RS, A dENIRE T v 8K, BRI R,
2016/5/14, [EN.
Novel 4’ -modified nucleoside analogs, CAdA and CdG, strongly suppress the replication of
wild-type hepatitis B virus and drug-resistant mutants, Poster, Hayashi S, Takamatsu Y,

Maeda K, Murakami S, Omagari K, Matsui T, Isogawa M, Watanabe T, Karino Y, Kohgo S, Mitsuya

H, Tanaka Y, 2016 International HBV Meeting on the Molecular Biology of Hepatitis B Viruses,

Yonsei University, Korea Seoul, 2016/9/21, [E4}.

Crystallization of Hepatitis B virus core protein of genotype C and F (B BfF& ™1 /L
A eV ) H AT CFOaTEAEOMMIL) , Poster, Omagari K, Tanaka Y, & 64 [f] @A
UANAFRFINES, LRa s _ova ey —, JRfEERLIRT, 2016/10/23, EN.
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1. Salie ZL, Kirby KA, Michailidis E, Marchand B, Singh K, Rohan LC, Kodama EN.,Mitsuya

H, Parniak MA, Sarafianos SG. Structural basis of HIV inhibition by

translocation-

defective RT inhibitor 4'-ethynyl-2-fluoro-2'-deoxyadenosine(EFdA). Proc Natl Acad Sci U S
A. 2016 Aug 16;113(33):9274-9.

2. Watanabe M, Hashimoto K, Abe Y, Kodama EN, Nabika R, Oishi S, Ohara S, Sato
M,Kawasaki Y, Fujii N, Hosoya M. A Novel Peptide Derived from the Fusion Protein
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1.

Heptad Repeat Inhibits Replication of Subacute Sclerosing Panencephalitis Virus In Vitro
and In Vivo. PLoS One. 2016 Sep 9;11(9):e0162823.
Connell BJ, Chang SY, Prakash E, Yousfi R, Mohan V, Posch W, Wilflingseder D, Moog C,

Kodama EN, Clayette P, Lortat-Jacob H. A Cinnamon-Derived Procyanidin Compound

Displays Anti-HIV-1 Activity by Blocking Heparan Sulfate- and Co-Receptor- Binding Sites
on gpl20 and Reverses T Cell Exhaustion via Impeding Tim-3 and PD-1 Upregulation. PLoS
One. 2016 Oct 27;11(10):¢0165386.

B VURVTLETRIT D AE - RAX—RER

Structural Basis of Inhibitionand Resistance Mechanism to EFdA, a highly potent NRTI.
M8H,Zhe Li, Karen A. Kirby, Bruno Marchand, Eleftherios Michailidis, Eiichi N.Kodama
Lisa C.Rohan, Hiroaki Mitsuya, Michael A. Parniak, and Stefan G. Sarafianos. Cold Spring
Harbor Laboratory Meetings Retroviruses 2016/5/ 23 - 28,[#4% (Cold Spring Harbor, NY) .
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