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IREFFR(CEI DIV AFEIAZTCONT

19884F REPAFHEZIX BBTENMETFEERFHRFTPIZERIL
1990F MM INAFERFRZFIG (RARDAIATHDSEITEEN)
19954 HHIVE S-1153. Capravirine (NNRTI) IND = &, ik

19994k I HIVE S-1360 (INI) IND = =nf]y 2001-10

20054 HiHIVE S/GSK-364735(INI) IND = Ht GSK37ih

20064 FiA>INI HE 2B (LA 5iEiliEA) 2009-2012
S/GSK(ViiV)

20074 #11>IVIHE Peramivir (NAI) IND=2010F#&:R
20074 HtHIVE Dolutegravir (INI) IND=2013F#&:3 (FHIENS194)
FLHIVEE Cabotegravir (INI) IND=20194#:2

20154 $11> I I>HE Baloxavir marboxil (CENI) IND

= 2018FAGE (FIEHS5124F)
20134 188FE il - BERGEATTF — ANVFEE
ANERILBRRAEVY —F oA — L HE T, FERRREE DA IV AZE O RIE
2018F ANEXHERERAEUYT —F 25— (2, A F I I AEEAFTEBF9E% L
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FLHIVEE (Integrase inhibitor, GSKEFE[EAZT

Na*t O O CH,

QUL

(Kobayashi et al. 2011)

/S/GSK1349572(Dolutegravir, Tivicay)

2N

Anti-HIV drug

Integrase inhibitor

QD (single daily dosing)

High genetic barrier for resistance
development

2013 Approved

2016 Sales over $4,000 million

/S/GSK1265744(Cabotegravir)
OH O :

R N/é
N Ao
H
F O
_é\ (Yoshinaga et al. 2015)

/
)

Anti-HIV drug

Integrase inhibitor

Injectable drug every 4-8 week
high genetic barrier for resistance
development

2019 Approved

-




A2 INI I AEE

ﬁDeramivir

(Babu et al. 2000)

Anti-influenza drug

(Introduction from BioCryst in 2006)
Neuraminidase inhibitor
Intravenous (IV) drug one injection
Collaboration with Dr Kida
(Hokkakido Univ. )
Approved (2010 in Japan, 2014 in
USA, 2018 in EU)

HO O

N N
S N\N)Iil\/jo

H,

O

mBaloxavir marboxil

F

(Noshi et al.2018)

* Anti-influenza drug

« Cap endonuclease inhibitor

* Oral drug one time

» Collaboration with Dr Kida
(Hokkakido Univ. )

* Approved in Japan & USA (2018)

AN

J_




AlZEOIJOER (2-X5)LETI)

HIV Integrase Inhibitor IFV Cap-dependent
Dolutegravir

Endonuclease Inhibitor

Baloxavir

Cap-dependent
Endonuclease
Active center

Integrase
Active center

° Hydrophobic region &
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=IEH) P

2 (2-XGNEFI) oo )

HIV Integrase Inhibitor IFV Cap-dependent
Dolutegravir Endonuclease Inhibitor
Baloxavir

Cap-dependent
Endonuclease
Active center 7

Integrase
Active center
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Drug discovery process
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Dolutegravir QRIZEFRZNSERHOIzZE (2L

ROBERBOEVAIACXT I DERN(FL)THD

> BNV AL, in vitroDZEEZR). in vivoEIYIET
V. BRERERERICHWVT. HHEAUEDM IV ABHER R ZR T,
= in vitroWEz) (FHREARODA IV AIENE) FHmHERE
= 1EENDHERZZNS . FEZhHaEL, T1IV AIBIEZ ST E(C
IFhBcENRIBERMEEY) (WERXHZX L) ZRET
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in vitroDZE (AP )L RIE5E) SfisE

FHRNF1E BT

> IV AICLDHRREES (CPE) Zi68 2 (MTT)

>'74)L7\0>iEE§L7zuﬂf\5 (R, gPCR)

> HIRAROIAINAEBZHRANS (FERE, =L uR)

iz EEmER CERHERIAEHEE

> A )V ARR(CLAHRDES 1 (CPE)

> FRICLBMMEOR R L (HRETE)

> BRQAIELE (D1IVATE, HHREFE) 2RV

> "AMEEYI(FLOEWZEIRT S =
= lead{b&¥]

fEE & EAHRS SARNStart
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RN ERiE{LE

St/ 1 1)
R

—R

S-1360 4 years 5 years Drop at Phasella
S/GSK 1364735 3 years Drop at Phasellb
Dolutegravir 3 years 6 years

12%F~164F (1,00 0/EM)

B FTICREVER RS NNE
Dolutegravir 19£EfE. Baloxavir 12£EfH]

@ SHIONOGI Infectious Diseases



tBEEE EDORIR

fEs R EAERS SAR
Structure-activity Relationships

J—RiE &9
=R
=AIZE DO -=EDIE()—KFEEY)
FOmRE) (1. EELCREAMERFLAE ET
LWEEA,

—ffm

spiqe
/$~

BT i ) YRl AMBELE DI,
A \S Y R B GEIRL AT

nEgYFELE A,
R :
€353 Dolutegravir @ Goal

- 1H1[EOFRFOZE
o FEZINFRL(NMLAIL)

—
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BIFEDTOTR (BAF; BREREIER)

BEHE
Food and Drug Administration (FDA)

European Medicines Evaluation Agency (EMEA)

FAEX#E{#H Phase| Phase lla, IIb Phaselll i/ BE
PHIVEE
Dolutegravir 14 24 24 145

MEREFETIZEIZLDEBETADBANDE

@ SHIONOGI Infectious Diseases 13



Clinical Trial summary(Dolutegravir ) "2

Animal Safety

Phase |

INNBDRENERKRE=>ER

REsLMPEE Safety
Phase lla

INNBILDHIVER R EZE (108 fE)
BH(MPIOAMILREDIET)

Phase IIb Efficacy  Animal Safety

HIVEL B & (naive, experienced) (15 ~24F)

. REMHDHER
Phase Il
HIVE: B & (naive, experienced) (18 ~24)

M ELDIFLHHER

Safety  Efficacy

Efficacy & Safety; non-inferiority
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Clinical Trial summary (Peramivir )

Animal Safety

Phase |
INNBDOEEAERRIZRE
rEELMPREE Safety
Phase Il
A2 7 )VI RS B (300mg or 600mg) .
ENUERDBE, MPVAMILAEDIET)
Phase Il
AL INI FBAEE (B BERE. R
RFRED IS FEER Efficacy & Safety; non-inferiority
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Drug Screening
For
Emerging Viruses
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BEDIA )N ESYINSDIKIER

% 7

/—Jﬂﬁﬂ’mx’ﬂ)—:)’j‘%

18t screening
Drug Target (1)
FBDD,HTS,
Enzyme inhibition

Over 500,000
Compounds

=

2"d screening
In vitro activity
Action mechanism

Over 10,000
Compounds

=

Pre clinical

In vivo activity
Pharmacokinetics
Safety

Over 1,000
Compounds

Drug level compounds \

/

Anti-viral

Drug level

compounds

40,000
Compounds

CRFAICLDRIN-Z2UE

1st screening
In vitro activity
Various viruses

6,000
Compounds

=

Priority by the
disease importance

Pre clinical
In vivo activity
Safety

10-100
Compounds

® SHIONOGI
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Construction of Anti-Viral Assay (M methods)

> 758'7’{)1/Z MTT: 3-[4,5-dimethyl-2-thiazolyl]-2,5-diphenyl-2H-tetrazolium bromide
Dengue virus typel-4, Yellow fever virus, ZIKA virus
Japanese encephalitis virus, West Nile virus
» T=ZXIAILR
La Crosse virus (LACV), Leopard hill virus (LPHV)
Severe fever with thrombocytopenia syndrome virus (SFTSV)
Rift valley virus (RVFV), Sandfly virus
Thottapalayam virus (TPMV),and other Hantaviruses
> (FLFTIM4ILR)
Lymphocytic choriomeningitis virus (LCMV)
Junin virus (JUNV)

LunaVirUS (LUNV) MTT assay conditions
{Lassa virus) L s
> JAF94JLA(SARS-CoV, OC43, 229E) B
> Influenza virus (A/H5N1, A/H7N9) ~ N
> Chikungunya virus T e
> Rabies virus \,
» Herpes virus type 1-2 T
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HEHFTOIS R UM AESYIOIRR

A. PLFIALI) R : Candidate{lt&1) (nMLAJL)
WBIAEVWDALIJLA (LCMV, JUNV, LUNV) [S380MRDAIIVATETE
SYHOL)IVA (BSL4) [CEZIRBD (FFHAK-UTMB-TEIE)
In vivoZh®sh

B. 7 -YUA)AX : Lead{t&4) (10-100nM)
SFTSV, UJML—, BUIANZ7 Rz, FAOD91IVA
In vivoZhBE&sD

C.dO0F7JAM4)A : Lead{t&4) (10-100nM)
In vivohRiRsEH
D. 7M€ A : HIt{EEH (1000nM) =1bKZFEEFEISK

i@ @ Identification of compound-B, a novel anti-dengue virus agent targeting the
non-structural protein 4A. Nobori et al. A. Antiviral Research, 2018.

i@ 2 Inhibition of dengue virus infection by 1-stearoyl-2-arachidonoyl-
phosphatidylinositol in vitro. Sanaki et al. FASEB J. 2019

E. BRBIANA, BEIRIANA, FILIZVIAMINAEFTRAIU-ZVJ Xl
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Anti-LCMV in vivo activity of compound #B 50”6"

Mice:ICR, female, 6 weeks
LCMV : WE strain 3x103 TCID50/mouse (ip)

100 ~8-8-8-8-8-8-8-8-8-8-9  ® #B, 30 mpk qdx1day
O #B, 10 mpk, qd x 1 day
80

40

\ MEsaanssanee # B, 3 mpk, qd x 1 day

20 A RBYV, 30 mpk, qd x 1 day

0 W # B, 1 mpk, qd x 1 day

0 5 10 15 20 ® control
Time (days postinfection)

Survival rate (%)

Compounds B (# B) completely inhibited
lethality in LCMV-infected mice model
#B showed no toxicity to rats or mice. L
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