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SETER(CHBIFDIIAIVAFERAZTICONT

> 19804 Aft. DAV ARRKRIRE. DAV AZZHnEERF [RZHAMRETYN]

> 19884 REPRFH/ERIR BB ENMEHERERFHAFPAZRIL
FHIVEERTR ZASHISIFMTEA (19904E) | IND#: Investigational New Drug Application
> 19954F S-1153. Capravirine (NNRTI*") IND* = &1, fAik (pfizer)

> 19994 S-1360 (INI*2) IND = HA1E 2001-2012
> 20054F S/GSK-364735(INI) IND = HA1E Collaboration with GSK(ViiV)

> 2007£E Dolutegravir (INI) IND = 20138KEFAR (2014FEEAEER)
Cabotegravir (INI) IND =20205KEAGE (2022FEANAGE)

A INI T IAL N AZFERTR LD SEHITE A (20065F)

» 2007£E Peramivir (NAI*3) IND =2010FEENHEE (2018FKEEER)

> 20154 Baloxavir marboxil (CENI*4) IND = 2018FEA - K[E#EE
- BEIDA ) ARRAEaEEEAT (JLAXTHRZEEE 20134F)

> 20134 FTEURERAEIATT F — As% . (JEEEARFLEOHRHTTHIG)

> 20185 ATV AEEIATTERFIERIT (A ER @ RRiE E BR A RITAZTRR)

> 20224 JO0FI1(IVAZE Ensitrelvir ERRNBEEEE (2023F1ETNAER)

ISR SR RIAER]. *21>F I —RBAEHI. *3 JAFZZH-UHEERI. *4 CAP IVRIIL7—CHEX
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> HIV (EbREAZIAILI)
> Dolutegravir (2013) . Cabotegravir (2020)
> A2INIHTIAILA
> Peramivir (2010) . Baloxavir (2018)
> SARS-CoV2 (GRrELIOFIAILR)
> Ensitrelvir (2023)
> YHOALILA (AFEFBEZHRET)

ISEF R BFCI3FR/. VIV AFEIATE - FAFRICIED S,
20138Fh5IT, IbEEKRFE A BT8RV [E PR [ A
FTPR(CHEWT, Fri - BEIRZYE A )L e E 2T,
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@V inhibition screening (MTT assay)

(Pauwels et al.)
©) HIV MT-4 . Cell lysis
— by HIV

Replication
infection m
Monitoring . o

K cell viability by MTT Repli @W

/ HIV resistant isolation screenlng (Sato et ah

GV resistant screening (Hela-CD4 assay)\

(Sato et al.)
HelLa-CD4 cells
HIV HIV TAT
r - activate LTR
infection

Monitoring

Y181C/F227C
S-1153
NNRTI
(ng/mL) s L
160 | | i Y181C,L234I
— 7
L
32 ol # K Y181C
N

7 days 14 days

K 4 days 28 days /

Drug inhibit
TAT production B gal aCtiVity

@V in vivo screening (Mouse-MT4 assay)\

(Sato et al.)
(@F . HIV
MT- 4@
injection infection
Drug
PO
~~ Monitoring

HIV replicatw
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10.

Combination of non-natural D-amino acid derivatives and allophenylnorstatine-dimethylthioproline scaffold
in HIV protease inhibitors have high efficacy in mutant HIV. J Med Chem. 2008. (GREPZFERIKZE -IEEFEHR)

Synthesis and antiviral property of allophenylnorstatine-based HIV protease inhibitors incorporating D-
cysteine derivatives as P2/P3 moieties. Bioorg. Med. Chem. Lett. 2007. (GREPFEMKZE -IEFFH)

Contribution of monocytes to viral replication in macaques during acute infection with simian
immunodeficiency virus. AIDS Research and Human Retroviruses 2007 (GREBKRE - 15EF5%)

Protective efficacy of nonpathogenic nef-deleted SHIV vaccination combined with recombinant IFN-gamma
administration against a pathogenic SHIV challenge in rhesus monkeys. Microbiology and Immunology.

2005. (FREPKZE-IEEF=)

T-tropic human immunodeficiency virus type 1 (HIV-1)-derived V3 loop peptides directly bind to CXCR-4
and inhibit T-tropic HIV-1 infection. J. Virol.1998. (GREPKZE -I1E5EFE)

Detection and delineation of CXCR-4 (fusin) as an entry and fusion cofactor for T-tropic HIV-1 by three
different monoclonal antibodies. J. Immunol. 1998. (GREPXZE -1EEF3%)

CXCRA4/fusin is not a species-specific barrier in murine cells for HIV-1 entry. J. Exp. Med.. 1997.

(KIRKZE - 15EFE)

Teleocidines and benzolactams inhibit cell killing by human immunodeficiency virus type 1 (HIV-1). Biol.
Pharm. Bull.1994. (BRERXZE-IEEFE)

Cytotoxic activity of rev protein of human immunodeficiency virus type 1 by nucleolar dysfunction. Exp. Cell
Res.1993. (GR#PKEF-IGEFSR)

HTLV-1 p27rex stabilizes human interleukin-2 receptor alpha chain mRNA. EMBO J. 1990.
(REXF - 1EFFR)
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EIEDIOtA (AFRHSHFE)

RRMR miE{ LR BRI

- 2-35 ey < 355 e < 3-95

12F~16% (91,00 0/2MH)
Dolutegravir 194/, Cabotegravir 265/, Baloxavir 128
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537523 2B IA X BEL. BB ,
(HEREED A, 1980-1998)

— IAXBEH
" IAXTORT-EY ‘

mm HAARTEREBEHR (ZHRIGFARE) HLHIVER D 5h B
8000 T HAART: Highly Active Antiretroviral Therapy A& =E i sHT-
7000 T e =
0000 vuﬂsﬁuﬁc.a
>000 AZT(HREIDHEHV
4000 7
3000 1
2000 T
1000 1

80 85 90 9': 969798 (£)

ZEIHREEICED, ITA4XEIASEDIR TlIR<Eok

Source: San Francisco Department of Public Health (California), USA, 1999
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HERDOHIVREZEE IR (2020£

i
N—/

Western & Eastern Europe (From UNAIDS HP)

Central Europe & Central Asia
& North America middle East and 1-7. million

2.2 million North Africa
240,000

Western & Central . .
Africa Asia & Pacific

4.9 million 5.8 million

Latin America
& the Caribbean

2.1 million

Eastern & Southern
Africa

20.7 million

S&f: 3,800 A (3,160 — 4,450 A A)
[ 2,600/ (1999), 3,300/ (2009), 3,5007 (2013) ]

MRBRER 17085 A

[ 3105 (2004), 260/ (2009), 21057 (2013) ]
BEREZR2TONATWNSEEI 2540 5 A
[7075 (2004), 520 /5 (2009). 1,300/ (2013) ]

FETEH 9B A
[2105 (2004) , 1805 (2009), 1505/ (2013) ]
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MIOAMIWARSATIVTHFAEARK

RS FDRIRETE

FPHSNOFMAAERORBEEI ¢ MHREL—EROTHIY

IR - -RH-TOkS5yT

BT e

High Contents Screening K

Dolutegrair B -HFEMIC
(DTG) DA ILARIZEIZHKER T 5,

B FDSAFvT HIVEGEERREEH (1153)

NS5BBREEHI(HCV, BVDV)
|HIVA>F74 L—2Z (DTG, CAB) |

|FIu Cap endnuclease (BXA) |
BEREG A LRI~ 7 IO DEFE
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SBEDOIA L ZBEESYIHS DK TR
e L EXrSE

15t screenin . RIS PR
B—try gﬁ = » 2" screening » FYETIL
FBDD B[R = MM ILRAE N Pharmacokinetics
’ Safety
Over 500,000 Over 10,000 Over 1,000
\ Compounds Compounds Compounds /

CRRICEZRI -2

mOMIVREHE 1st screening e
DHSHIEEY » ROAILREE BMET L

BBDOIMILA Safety

40,000 6,000 10-100

Compounds Compounds Compounds

FBRODIAIARBERETL. BELRILDILEYMZEIFET




BEDIEFERIIAMNIIAED/KERR (CENPHEH)

RNA®D5 KimDcappingbétEN AT IL IO H ERBEDAILA
T=Y9A LR 1\UA, JTRAL—, SFTSV, 4YsF7a>d
(FPLFTIOAILR) v, D=2, IFaRk, J7FUk YET7, LT3,

|} |
Cap-Snatching ss(+) RNA | dsDNA Viruses | ss(-) RNA
| Poxviridae Using Cell Host |
m7GpppNmMp-(Np)(7-11)-RNA : dsRNA Capping :
Elavivi | Reoviridae Enzymes |
avivirus " {pomrmimsmym :
....... : | | Mononegavirales |
Nldovlrales | :
/ Coronaviridoe | o |
ENDQase |[Areriviridae | : : i Paramyxowndae :
........... !
RNA : vMTases YMTases i bsatasd bl et
l ( ) . \ :
| . I
. 1 > |
iInnate [ |
mmunity CEN ; s L amyln ey ng e
v : ! ulhnega\nrale
' mrgmp-E Cap snatching !
m7GpppNmp-(Np)(7-11) . VGTase 7) vl Orthomyxoviridae |;
Togaviridae |} "™ EndoN : I
pOIVmera se : S Ol Ambisense RNA l
| Arenaviridae
I | T
m7GpppNmp-(Np)(7-11)-vmRNA : | \Qunyavmdae Y4

" Antiviral Research 96 2012 p.21- @ sHionoa



BEDIEFERIIAMNIIAED/KERR (CENPHEH)

RNA®D5 KimDcappingbétEN AT IL IO H ERBEDAILA
TJ=NOAILR: N3, )TN —, SFTSV 7'J~7ZIJZI
(ZPLFTIA4ILR) 5

| ]

— — w— N~

NEKIRICcRILT7 —ER XL 2H/TS

. Orthobunya (3)(La Crosse)/Tospo (3)(Tomato-spotted)
Cap-Snatching H...PD...DXK preA.A.B.C.D.E 2263/2880
| | — 2 ]
£ z : Emara (4)(Fig mosaic)
m7GpppNmp-(Np)(7-11) H...PD...ExK preA.A.B.C.D.E 2298
| | E— 2 ]
Phlebo (3)(Rift valley)
H...PD..E..K preA.A.B.C.D.E 2092
/ — S — 7 ]
Tenui (4-6)(Rice-stripe)
EN DO H...PD...E..K preA.A.B.C.D.E 2919
RNA —— ; ]
Nairo (3)(Crimean Congo)
H...PD...E..K preA.A.B.C.D.E 3945
Inn: [OTU ] 2 J
iInnate
3 C E “ Hanta (3)(Hantaan)
mimu ”'W' H...PD..E..K preA.A.B.C.D.E 2151
| | — K ]
7G NmM (N )(7 11) Arena (2)(Lassa)
m/Gppp P-INpPI 7= ?..PD..E.K preA.A.B.C.D.E 2220
| | E—— i ]
. Orthomyxo (6-8)(Influenza A)
p O Iym e r H...PD...E..K preA.A.B.C.D.E Cap-binding

| PA 716 | [PE1 I 7571 [ PEZz T

m7GpppNmp-(Np)(7-11)-vmRNA

! Antiviral Research 96 2012 p.21- @ sHionoa
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=V ADOZL (I MEAIA )N A% 5| SHECIE
HEROISIADEIY

PAUANAREATEARATRDT, KEVMIATPYEA 2R
1. DA NRMBNBREENEET S0 1R RS

EEE (TS A A (ED BfEEE SRR )ld"j»f)b?\

O wdh (1969) Sut (FLF) TARERER=E R SHICRASR | 770 0—8 LCMV

OIS HMSB (1076) | THS (700 Eﬂ;tgﬁ’%g%i"ﬁﬁgﬂmﬁm* 77U AR E)‘é;i{;{ﬁlg‘?rﬁﬂmfﬁ
: ' BRIMIVA

v — e =TI

.'.;ﬁj-j-f}?m?fﬁ {=Z.0) FH=E k=t I =k T7ZUAFEES

. ~ . | F7uaet. RiEE, FA4OY1IA

DHUEF - addmgk| #2VWEF -2 HABH—F =k k=t LIFLIE o R

(1945,1956) (7 =) B P i zg?ié j‘_'; e (LPHV. YEZV)
7=, TF K, FAE o F ok, U E T B, —_—
L ok Jaiink-ad T+U R, HETFT AAZAITHOE, 73 Ene ESE 7—/U4JI'Z
(7 LF) BrXI-k b (JUNV)
R &8 (75E) o - FTIUh, FE% MBS
A\

i WE R T L i A (T4 = S ol TiLT. M 'jff}llzj 7

HNPE A N ARERRE| AP (T BrX=—Ek F JE (TPMV)

4 % Lo— I L= (7= — 77U heE ik

1) 7 A% Lr—Ek N o (=) | gi—E - ] SFTSV
COVHF : #5 A4FEEE. EFDPSE FADBRABESNE., @55 AEEE. £ ok FEREEH, ISR R
HOSAMEESE (COCTIR. AT ARBERBICOVNTRZSAMENELTNS, ) i R gy §)
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HA2 DFERBREIE D1 IVACH T DR DIESE

F79EDA4NVR FTUYITI41LR 1-4 8 (DENV) = tiBEKRFESZE pizdg a7 R
mEIAILR (YFV) . HERBZT7A4ILR (JEV) |
TJIXbFAILTAILZA (WNV) . PHT7A4IILR (ZIKV)

7=¥YI74ILR
(7LFI740R) 7=74)LR QUNV) | UV /SERERIEHEEX 7ML X (LCMV)
Sy LI X LASV, UTMB¢ 3 5F)
= NIH A% EE (BAA) [CIoEH
(7 = X4 74 NVR)EEMEM/IMRRAEREET A IILR (SFTSV)
= tBEXFBELMAR A7 L
7 kL —m4J)LZ (RVFV)
(FA4AIAILR) LANS—FELIAILR (LPHV) . TYIALILR (YEZV)
(INIRITAILR) by BRIV UTAIILR V=T TAILR, HD4FE|SEES
=UTMB & NavyI|Zt#5 (DoDEEICIKEES)

TFILT 7 IA4IVAR Fo00=774)LZ (CHIKV)

F7F79400A JERFE7ALZ (RABV)

Ry IRAIAIVAR TLARYIZRAITANVA (MPXV) SHIEE, VM ILAZETHRREK
LA 74 1LR O&% 74 J)LXAR (RTA)

DENV. YFV, JUNV, LCMV, RABV, CHIKV, SFTSV. MPXVIZ. 1EFHR{LSY (RUf)l
AEFLISU=) DAIV-=2V % TU. HIHLEMERM T FFAADZ X AZIRETER.
JUNV, LCMV(ZLead{EEIH'5. NRURDIESHIS A ZRIEL. Candidatez RiEL. SvY

DL IVAICEZHRSBD,. UTMBTHFETESR (NIHEZCIHET)
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HAFL—MEEWMSATFU-ZRVERI) -2

ZAO)-=>HDmN

LCMV JUNV
Initial Number; Initial Number;

Total compounds 6077 Total compounds 6077
1st screening 1st screening

EC4,<2,500 nM \ 185 / EC4,<2,500 nM \ 42 /

2"d screening 36 2"d screening 33
EC5,<100 nM EC5,<100 nM
EC,<20 nM EC,<20 nM

MTT&
e Cellular CHs
S /(}CHS Reductase (1, . i’N\&CHS
N g HTT
g CB (EEERIL. I1ILRICED
FHARBFE DI R BIES DL T
7T (ellon e ol o e

o LASVRIUNV (BERTEBHERK) (IBSLADAILATH D8, BARENTOFER(IAEIEE
« BLS29UA)ATHBALCMVELUIUNV (DI9F 4K T,
MTTAICEDIEAFL—MEETA TSN -DALEMRAIU-Z> % E kU

(@) sHioNoGl
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A

% Inhibition

120

100

80

40

204

0_

=20

10 10° 10' 102 10® 10¢ 105

% Inhibition

10 10° 10' 102 10® 104 10°

% Inhibition

-20

F

Anti-LCMV

#D

e

BRELLL BRELLL BRELLL BRELLL BRELL ERELLL |
107 10° 10' 102 10® 104 10°

o) OH O
N O~ NJ\
HO AN,
F N

E

% Inhibition

(D

S

120+

100+

-20-1

racemate

Anti-JUNV

@ #A
i #B
A #C
V- #D
-4- RBV

107 10° 10" 102 10%® 104 10°

Conc. [nM] Conc. [nM] Conc. [nM] Conc. [nM]
Table 2. EC50 values of CENi by MTT assay

Compound EC50 (nM)

LCMV JUNV LACV  SFTSV RVFV TPMV 1AV(H5N1)

HA 12 7.3 110 826 >1000 >1000 20

#B 4.5 2.4 25 229 >1000 >1000 38

#C 6.2 3.4 93 >1000 >1000 >1000 230

#D 8 3.6 120 >1000 >1000 >1000 23

Ribavirin 3500 2500 38000 7900 16000 13000 29000

Favipiravir 64000 19000 31000 11000 53000 27000 15000

@) sHionoGl



LCMVADIN vivodi A IV AE S

Fig. LCMVERVYIADEFEHIHIZHR

Survival rate (%)

120

100

80

60

40

20

* p<0.05

* p<0.05

10 15
Time (days postinfection)

20

120

100

60

Survival rate (%)

40

20

-8-#B 30 mg/kg
po, bid

--#B 10 myg/kg
po, bid

#B 3 mg/kg
po, bid

-®-RBV 30 mg/kg
po, bid

--RBV 10 mg/kg
po, bid

=4-RBV 3 mg/kg
po, bid

-9-virus control

10 15
Time (days postinfection)

—&#A 30 mgikg
po, bid

-8-#B 30 mg/kg
po, bid

#C 30 mglkg
po, bid

=-#D 30 mg/kg
po, bid

-4-RBV 30 mg/kg
po, bid

-@-virus control

@) sHionoGl



YY1/ ILANDIN vitrof LD VA& %
(UTMB BSL-4TZEAE)

z 6 - RBV 24hpi
::._j & - [REY ?Ehpu
n.n 4 . == #B8 24hpi
§ - #B 72hpi
-] E.
0 T
0 2 4 [
8 Logy, nM
7] Compounds LogEC25E (nM)
. - #8 #8 3.018+0.0819
- - 261 261 2.655+0.0218
g . - 262 262 3.225:0.3455
= - 4 263 3.556+0.1345
- — &4 264 ~ 2 438
g 2= - 265 265 ~ 3.296
S & 266 266 3.192+0.2949
0 - 267 267 ~3.676
- 268 268 3.03410.0122
- 1545 NM

24 @ SHIONOGI
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TOAIVADF AT

HCoV-NL63 HCoV-0C43
The MRCA for }:‘COV-NL63 and AR(EOV.Z HCoV-0C43 emerged roughly
(Appalachian Ridge CoV) was predicted 120 years ago from BCoV
to have existed ~560 to 820 years ago SARS-CoV
HCOV'229 E Estimates of the divergence time
between human/civet SARS-CoV and the
Bat alpha-CoV and HCoV-229€ closest SARSr-BatCoV strains range from
diverged 200 years ago 4 to 17 years before the SARS epidemic (2002)
1200 1700 1800 1900 1950 1960 1970 1980 1990 2000 2010
_____________ S I | I | | I | | | SARS'
HCoV-HKU1 MERS-CoV

The common ancestor of
HCoV-HKU1 extant lineages
was traced back to the early 1950s

‘ \, P . sarscov

?  —> SARS-CoV-2

The MRCA for Human/Camel
MERS-CoV and Neoromicia capensis
beta-CoV can be traced back to 2006

https://www.cell.com/trends/microbiolog
y/comments/S0966-842X(16)30133-0

https://www.frontiersin.org/articles/
10.3389/fimmu.2020.00811/full
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REFFRREOIOFTIA I AT R ORFE

BT R BB IO IAZTORE
20034F SARS-CoV-1FAFICAEWIOFI/ILZ (TGEYAILR) FA3ZT#RIA
20064 H1EAFAE 45592006-169176 (P2006-169176A)
I0F 9NN GEEEE T BRI - ROT> — SASEEELK
20164F J0F 94X (TGEYAILR) FRZ %A
20184F HCoV-0OC43. HCoV-229E%AF

20204F SARS-CoV-271 )L 2 ETTRERFAEOATF %ﬁﬁg;"é&
P VRSB HER 2 S A

FWIETIV (NDUR.I\LRF—) IRz HEEE
ISTFRRZDIEEY). 7HT 7 H B0 L EY) DT BT IE
20224 Ensitrelvirh', B2&RaN3% (EX)
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