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The Pasteurian spirit founded
on shared humanitarian

values and a vision of scientfic
progress for the benefit of

public health provides a trusted ~ In
international collaborative
framework that accelerates
discovery.

*Science knows no country, because knowledge belongs to humanity, and is the torch which illuminates the world.”
- Louis Pasteur (1822-1895), Founder of Institut Pasteur -
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1)Jeon S, et al. Identification of antiviral drug
candidates against SARS-CoV-2 from FDA-
approved drugs. (2020) Antimicrob Agents
Chemother 64:600819-20 (Selected as Editor's
Pick)

2) Ko M, et al. Comparative analysis of antiviral
efficacy of FDA-approved drugs against SARS-
CoV-2 in human lung cells. (2021) J Med Virol.
93(3);1403-1408. (Accepted: 1 Aug 2020)
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Antiviral Efficacy
Dose-response Curve Analysis

-4 -2 0
Log [Concentration] (uM)
1C4;=0.0022 uM CCy>25 uM SI=11,363
(Control: Remdesivir) ICs, = 1.3 pM
Source: J Med Virol. 93(3);1403-1408.

Antiviral Efficacy
Dose-response Curve Analysis

-4 -2 0
Log [Concentration] (uM)
1C5,=0.187 pM CC5>50 uM S1=267.3
(Control: Remdesivir) ICs, = 1.3 pM
Source: J Med Virol. 93(3);1403-1408.
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Antiviral Efficacy

Dose-response Curve Analysis A|Z2||ALIE (Ciclesonide)
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(BHOX}Z: Matsuyama et al. (2020) J Virol. 95(1):e01648-20)
1C5,=4.33 CCy>50 SI=11.56
(Control: Remdesivir) IC5, = 11.41uM %AC;I §D|-H |'0|E'I¢X'"9|' %‘%ilEHIEA‘IQl Ol% éj'—l' 7||:H

Source: Antimicrob Agents Chemother. 2020 64(7):e00819-20
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Antiviral Efficacy
Dose-response Curve Analysis
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(Control: Remdesivir) IC5, = 11.41uM - = - =
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S Y| U5t EAE BES MES (Proc Natl Acad Sci USA 118(13):¢2016289118)
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AXIA| ZHE A0 MBS 4 U= DIHE Q! E: (target)R. (Biochem Biophys Res Commun
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A3 7|1&9 SN UX. (Trends Parasitol 35(7):559-570)
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OfeRXIo] et 74 174 a3



N o2 @ o’ O< U
K 8 o g o B4 TE
g B WH s
ol © X T w0 o Ko o _
H & o H R oS 1 0 g 2 - =
oF £ =z U = T 80 < Yy “lE e
o 10 N zZ o = _L_mo [N, =2 E - J\ =
= — = - 1 —_ = o .
E I < = R ._.“x._.o X & 2 s /O ! m =
X M o = 5 o Nl A 2
~ <l o] of K @ o = EEEY a'oRon =
K &0 OF R @ - 1o Ko [ % o) =
=S A _|_|_ |_.A|O B0 e [ \ o
T VT S & . -
oF @ ol 0 Ko = H & E .« y =
i 4r ol M 30 MH S s 3] . £
M 20 wm oo MW 5 7 8 g
_l_l __.A._ - |r_.= H K ﬂ_u .wm AW, mv &
8l = =) - or = gl .@.__w by =
od o 3 1o. N -
A= o 5 O o o = 7 13u8 hil
0 & o o W Koo E=
o K [ I Z
gz a1x 7w 4
TS ;N0 R HOX ~
X0 i £ 8 W o w & ol | . _ﬂ_m
o0 NS wdow Xwows o » . =
- R Hm £ o ul 7o Ko ol 70 =T i . x 3 >
o e oo om0 gy oy B0 Lo/ o 5 2 b
=l W FH 9 X B3 X ogp & <+ of g Z < W
KF HoT F oob M oow oo omm M . - S r
- Bl
2 =
OA 1 - | ()] = e Dml m mﬂ
_A_I &o %0 H 3dl < o 1o L._ > (] g
Ko <l m 2 5 N 3 a1
aQ M e = & = g ™y & )
og 0w T oW oW 2 oo i
o= jOR ooz Alg g x
T ooz H SN B o B
oo M S S W T oo N
o B o Ay
=z b X0 2 - = =% 53 %2
o =il < E w O X o n > o
oo Ko W o op oo L s ; 3 el
— R T = @ =< Xl m.OI ™ - £ 2
of =~ i of dl 03 o 5 ~ ) <
&0 I = 3 Mok < . g >
110 ) o [e] — o' _.i . ° ™ <
OF U T Zu DN o ® = 5
BT i s P I £ E
TR I R L g =
Mmoo g 8 xs g : £
of M R I T £ T u 5 L] s
s WS s £ oo : <
T Uk oBO S X OF = o
oMo B 00 FO 85 g ]} S
Mo o0 T 0 o oH 20X o
WoHoH R E o d Ko
A Uow @ ogp 8 K
o ool o 5 7 M
~ & n - 5 w0
W T oW Y o o R
~ 2 ol W R & x T F
a o w0 X T [ S N
= ol <0 - = O ol oo 2 @
f o Koy =z M & d m 1l
womI R o o HooJu )
KO0 Oy <k < K T M
FE R B oW B 5 W
LN T oD ow oot ® I+ 5 R
X H o~ R B 8 oo
i B X 0= gy oow x of o W
— — oF P @l_. i 0 m Kk | Kl
W n ko T E o g 4w
B T B3 Tz
< gy g 5 A o0 Ru
0 ur_._._ OF U0 wr pl] re) i i 3l KRCF
< D ol = o 5 & [T o] T
ey = w Zp B0 S = <0
e o ™ B L T a2
U =, _Il.lﬂ = = —_ Ki S
K { A LR = =3 NN T
_._.— ) Mo 20 o5 AR N ¥ o4
70 — o ml M I K |y u
X N W= ToE Wy oo
od JJ < @ 3 gy o 5 %
o - KO SN o m_ﬁ 0 9
o = 7 5 ~ o - o w2
=i T mewm 2B Yo N i
< oKD ] ) X oF
H K P O > K BT H <D Mo =
A e T - R o5 T o= o M
== o 0 il R A A=) =z g
KO [ Mo w e X o K B 5
N gu RO RO 42 28H &R o 2
- ol = 1ol = X n
— S = l = — T
b0 KO oK Lo R mAE R Kb o
Ly o o o m____“__ K= — N 0 A o
50 KIr 1] w oo o KoM d B ®waoa g L
— = <| ..AuH._ <~ KN ] (=R M
S K M BN @ g o ok - S &> 2
— W ol ® o W N X <m m 2
0 H| Bow g o X - B X w2
H N o O oo W N RO 3d 0T
go
" I of zBmT h 0 =
— 1 H = m 2
X 7~ X @ &y
Do B JEE Ko BI
o oy ap Ao M Fgl oS3
o R iy T Il U E
TJoO oy Mo o’ <0 =l ol N 0 &K
r- = o = N ORI 2 o K O = =
~ n
I N m kg N s
_.E ﬂ o o = o of & Y =) B
_ﬁ-.# (o] E _x_o HH ol 2
ﬂ wAﬂ —_— L.O AT.: ] TH ol ol
T of J B 2y g g
KO ‘ S B K0
W < P it G . 324, Sy
o \Ol.._ X ) ,m — _._M_v ol .H__Aw._ _._o.m_| m .M._ _.__n_wo
SO o =N B o oK Ko = o1 & B %

45

A

UEIM

il

[
P}

=l

.I

S
S
E[2A714 2020

A

f

10|

=)

21

ol

H AA| LH(in vivo) @5 &

| =2 7H

0

%l
9

=

5 2| st

q

O;
[=]

Ztodbq
=1

4

ol

=

=

fo|o{ = Ct

x|

=

ot
=

R|oH= Atet

44



20209 ¥4 29f

46

SHZElS T 7|t

=yl zigxoz |

ZYE2 AR50 W2le
SRS RELlo|M 2

Jan 27;20:100049) 2! 27y
BIAQH AZN|Z AtO[2] Q2 A

Nano-scale

[Bilimine scence specita shift

29

Egper 1

R&D 1}

Micro-meso-scale

W

Patient derived iPS neurons

Micro-scale

SHRIIAE|2Q1714A 2020 HZHETIA

)
20204

.
o7 Qo

ojerstste §718ket

8T o= AAE

3 FDA 50l 282

1,80071 7222,

a5 2 shale

W& 7ts8 AlAL

k=2 M 7 7ksY QU= chemical space= 2F
10°742] stgtE= gl o st 32te=
FHE|N, 2402 T k540 QL drug-like
22X} ekl =tk ok 6 x 10° ) HEZ
ZHEIL|CE $iXH FDA £921 F2 52 1,8007H
20| SIEIEE TAE|0] Ylom, 0[2{5 AlM2
= N 4 Qe SHEtE0| Bt S

AAFELICE h2tA, oSt chemical spaceS

W21 SHO 2 A32|d SH= 0| ZLQELICE

o|o}ate} Hjofef 7|t
OFE SRS 4 L Y

e

EL

olofslatEle 48t SRETS HLshy| sl SART SPRE 7|HIOE HHEEIQl 315t A
QO|L THAY Fgtol HIsH 2l SOF Aopiio 2 Hsat
0l0f, & G171l 210 ZK 1074 0[4Jo| Cigat Alok Jjt =
Ssi42 95 94007 0140 T4 Q0| SHEl2S SHRton

=
ADMET H|O|E{E &5t 9F 2,300 7he| SHHES 7| = oFF RAHSL
=

]
1
1o
1=
o
=)
o
i
o
ot
39
i3
Il
Il
1o
1
LOL
f]
il
ro
(9]
>
el
%2
wn
v
el
It
[
1T
E
=)
o
n
o®
re
>
Hr
p=|

47



2020'd Y17 R0oF

glo|=ai2|o| sEtE 2x. znarie 10000
A32|L(HTS)S S8l 1IR3t AlZtS

Eokstl M2fX0| k22 T EEH 4 QI 1000

NUMBER OF COMPOUNDS (LOG SCALE)
g

IPK MC Library

SAR = ADME Novel
SAR &
SPR data
Patents
HTS

Time
saving

DRUG DISCOVERY PROJECTS

M7 87 BY L AL BUES

sigtE MMEES Set A oA JHES fls st=mAE =N

& 20| TEEYSLICL E8l, oloBlstEle SIRBANNTIE
SUKHIDNO| XI5t Steta st 7|5t Al 23 Alopi TiRIS

AT EE4Z J|= - PROTAC

PROTAC (PROtyeolysis TArgeting Chimera)2 EX& Caixlof Z
ghst= 2|7tE, E3-ligase 2|ZtE 2 linker 2&HH|E &8l X
CHElo| 2518 Rste 7|&E, 0|8 &8sl Cirsh tizls

PROTAC Z2HE 7|&S 9It E3-ligase 2ZIZtE X AH S&HH =2
M| 7FX| Ct2 E3-ligase ligand, @7 Z0|, X2 SOl cist S&tH| 2=

48

0f IOJEIHI0|AS TEHALICE Al 7HX| 52 E3-ligase 27t
£ VHL-1, pomalidomide2} 4-hydroxy thalidomide 0|, Z|CH
2074 et Z0|2| CtRfSt linkerS2 FHE0] U1, CHEES <
22 MYE = U= BRI 2EE 7HX| 1 JAELICE 2|otStstE
2 H X|ZE SRl LU 2I5H AIMP2-DX2 X{aH{H]| 7h
a2 2E 2 EF 3fgHE-linker-E3-ligase 2|7IER2 ML X|=

PROTAC 3IEfE=2 A7, &N 2 2M5IUELICE AIMP2-DX2
o

>
el
re
1
i
opm
=I0I=l
Ral
A
_>'-|_
ﬂ
ok
ﬂH
ile]
N
P.E

X|0fl PROTACS TQI8to 24 Mol ETHE =3} &t 24 QICH= A
AHE UAMSLICE 0[2{St PROTAC SFFE2 luciferase 24
710llM AIMP2-DX2 XMal &7} 50% OJAIRI ZHoZ fols

LT,

;_9
o>

PROTAC E3 ligase and linker complexes database

W VHL-Ligand 1 ™ Pomalidomide M 4-hydroxy Thalidomide

Number of complexes

IPK only (18) Commercially available (25) Literature, Patent (27)

SIRIIAE|2QITA 2020 GIZHETIA

Confirmation

R&D 41}

0l 35 9178 S5 U UIKIS oEWRNt Yl WY, 070 SIS HHSEN 2R 2
S 7|ut APl HOF £ ) SN0l B 89 5| S XIZH| S S1BHE0I TTCA Al
O, HIO|R AEIEQIT S HA} DU ¢S 4 ZIIS WHAUALICL 5 57| S5

 OHA 4144 BIO|Q HIR{7|Int OISIALSS ] 5212 Rigists S8 Aok 7Het Dol 44

€SAR clustering

Svnthesis Analytical Chembio-
y Chemistry informatics
Hit-to-PCC Purification Structure-based
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Study Purpose

Tuberculosis

Neuroinflammation

MERS-CoV

Leishmania

COVID-1
and COVID-2

Pneumonia

SFTSV
T-Cruzi
Influenza

Sperm cryo
and IVF

IACUC No.

IPK-20001

IPK-20003

IPK-20015

IPK-20004

IPK-20002

IPK-20005
IPK-20006

IPK-20007

IPK-20013

IPK-20008

IPK-20009

IPK-20010

IPK-20011

IPK-20012

IPK-20014

Funding source

IPK general fund (NRF)
Middle-Class Research grant (NRF)

MSIT-Unmet Medical Needs division

MSIT20-04

Convergent solution for Emerging virus Infection
(NO1901-0000)

MERS-corona and Zika viruses research (NN1901-
0000)

IPK-general fund (NRF)

[MSIT2] 2020 LRL

[MSIT2] 2020 LRL

RIGHT Fund and KOICA CTS program

2020 Drug repositioning for COVID-19 treatment
(NN2015-0001),
Convergent solution for Emerging Virus Infection
(NO1901-0000)

2020 Innovate New drug pipeline Development
program

2020 Unsolved treatment development program;

Development of therapeutic antibody for treatment

of SFTS (KD2003-0001)
[MSIT] 2020 LRL

2020 Preparedness to Emerging Viruses (MSIT20-
0108)

[MSIT1] 2020 Animal facility preparedness to
Emerging viruses

[# 1] 2020 H % SHEUAE|EARA SEMH

Title

Establishment of tuberculosis infection model in Kramnik
(C3HeB/FeJ) mice.

Production of Alveolar macrophage-like phagocytes (MPI cells)
from mice with various genetic background

In vivo efficacy of new isoniazid-loaded polymer formulation
against Mycobacterium tuberculosis infection in mice

Generation of mouse transgenic primary and embryonic
neuronal and glial fluorescent cell lines and study fluorescent
transgenic animal models.

Evaluation of the efficacy of anti-MERS-CoV agants in vivo

Investigagion of macrophage polarization modulator for anti-
leishmanial drugs by multi-dimensional screening platform

Study of host-Leishmania interaction

Application of in vivo Cutaneous Leishmaniasis mouse model
and drug efficacy testing

Establishment of in vivo Leishmania infection model for
infected serum collection and diagnostic tool development

Evaluation of the efficacy of anti-SARS-CoV-1/2 agents in vivo

Establishment of pneumonia model using the clinical isolates
and in vivo efficacy validation of identified antibacterial
molecules

Evaluation of the efficacy of anti-SFTSV agents in vivo

In vivo evaluation of drug efficacy against Trypanosoma cruzi
Assessment of immunogenicity of vaccine components in mice

In vitro fertilization and embryo transfer using fresh and
cryopreserved inbred mouse sperm
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1. ldentification of Antiviral Drug Candidates against SARS-CoV-2 from
FDA-Approved Drugs.

Antimicrob Agents Chemother. 2020 Jun 23;64(7):e00819-20. doi:
10.1128/AAC.00819-20

2. ldentification and Tracking of Antiviral Drug Combinations.

Viruses. 2020 Oct 18;12(10):1178. doi: 10.3390/v12101178.

3. Squalene emulsion-based vaccine adjuvants stimulate CD8 T cell, but
not antibody responses, through a RIPK3-dependent pathway.
Elife. 2020 Jun 9;9:€52687. doi: 10.7554/eLife.52687.

4. Infectivity and Drug Susceptibility Profiling of Different Leishmania-
Host Cell Combinations.

Pathogens. 2020 May 20;9(5):393. doi: 10.3390/pathogens9050393.

5. Advanced Therapeutics, Vaccinations, and Precision Medicine in the
Treatment and Management of Chronic Hepatitis B Viral Infections;
Where Are We and Where Are We Going?

Viruses. 2020 Sep 7;12(9):998. doi: 10.3390/v12090998.

6. In Vitro and in Vivo Activity of mTOR Kinase and PI3K Inhibitors Against
Leishmania donovani and Trypanosoma brucei.

Molecules. 2020 Apr 23;25(8):1980. doi: 10.3390/molecules25081980.

7. Chromenopyrimidinone Controls Stemness and Malignancy by
suppressing CD133 Expression in Hepatocellular Carcinoma.

Cancers (Basel). 2020 May 8;12(5):1193. doi: 10.3390/cancers12051193.

8. Discovery of 4-hydroxy-2-oxo-1,2-dihydroquinolines as potential
inhibitors of Streptococcus pneumoniae, including drug-resistant strains.
Bioorg Med Chem Lett. 2020 May 1;30(9):127071. doi: 10.1016/
j-bmcl.2020.127071

9. Identification and characterization of a novel hepatitis B virus
pregenomic RNA encapsidation inhibitor.

Antiviral Res. 2020 Mar;175:104709. doi: 10.1016/j.antiviral.2020.104709

10. A Simple and Cost-Effective DNA Preparation Method Suitable for High-
Throughput PCR Quantification of Hepatitis B Virus Genomes.

Viruses. 2020 Aug 24;12(9):928. doi: 10.3390/v12090928.

11. Identification of inhibitors of Bel-2 family protein-protein interaction by
combining the BRET screening platform with virtual screening.

Biochem Biophys Res Commun. 2020 Jun 30;527(3):709-715. doi:
10.1016/j.bbrc.2020.05.045

12. Benzimidazole Derivatives as Novel Zika Virus Inhibitors.
ChemMedChem. 2020 Aug 5;15(15):1453-1463. doi: 10.1002/
cmdc.202000124

13. An Engineered Microvirin Variant with Identical Structural Domains
Potently Inhibits Human Immunodeficiency Virus and Hepatitis C Virus
Cellular Entry.

Viruses. 2020 Feb 11;12(2):199. doi: 10.3390/v12020199.

14.

15.

20.

21.

22.

23.

Discovery of thienothiazolocarboxamide analogues as novel anti-
tubercular agent.

Bioorg Med Chem. 2020 Dec 1;28(23):115797. doi: 10.1016/
j-bomc.2020.115797

Novel structural CYP51 mutation in Trypanosoma cruzi associated with
multidrug resistance to CYP51 inhibitors and reduced infectivity.

Int J Parasitol Drugs Drug Resist. 2020 Aug;13:107-120. doi: 10.1016/
}-ijpddr.2020.06.001

. |dentification of 4-anilino-6-aminoquinazoline derivatives as potential

MERS-CoV inhibitors.
Bioorg Med Chem Lett. 2020 Oct 15;30(20):127472. doi: 10.1016/
j-bmcl.2020.127472

. Structure-quided discovery approach identifies potential lead

compounds targeting Mpro of SARS-CoV-2.
Virus disease. 2020 Nov 11;31(4):1-5. doi: 10.1007/s13337-020-00627-
6. Online ahead of print.

. Integrative Gene Expression Microarray Meta-analysis Identifies Host

Factors and Key Signatures Involved in Hepatitis B Virus Infection.
Infect Disord Drug Targets. 2020;20(5):698-707. doi: 10.2174/187152651
9666190807153901.

. The ThiL enzyme is a valid antibacterial target essential for both thiamine

biosynthesis and salvage pathways in Pseudomonas aeruginosa.

J Biol Chem. 2020 Jul 17;295(29):10081-10091. doi: 10.1074/jbc.
RA120.013295

The Beginning of Ending Hepatitis C Virus: A Summary of the 26th
International Symposium on Hepatitis C Virus and Related Viruses.
Viruses. 2020 Mar 11;12(3):302. doi: 10.3390/v12030302.

Inhibitors of Na+/K+ ATPase exhibit antitumor effects on multicellular
tumor spheroids of hepatocellular carcinoma.

Sci Rep. 2020 Mar 24;10(1):5318. doi: 10.1038/s41598-020-62134-4.
Application of multi-omics technology for the elucidation of anti-
pneumococcal activity of 3-acyl-2-phenylamino-1,4-dihydroquinolin-
4-one (APDQ) derivative against Streptococcus pneumoniae.

Sci Rep. 2020 Nov 26;10(1):20685. doi: 10.1038/s41598-020-77694-8.
Comparative study of different forms of Jellein antimicrobial peptide on
Leishmania parasite.

Exp Parasitol. 2020 Feb;209:107823. doi: 10.1016/j.exppara.2019.107823
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