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Tuberculosis Research Laboratory
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a8l 2, THP—12 ZsZ—GFP(MOI 0.01)0fl ZHHAIZI & ViDLt &4
HHQISIZICH I, 720 MBS TH5IT FAEH S HY BinjgoR

L XA ;7 Mipid—Tox), MIEE ; T2HHDAPI), BiE2[0f; =2
(GPF). A1 HKScale bar): 25um, @E%: 742 CHAMIZO|A] BtE(2|0
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SRUCE (P value 0.005).
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1. PCT/EP2015/063982 (filed): Anti-infective
compounds (TB TTCA). Jaeseung Kim, Sunhee
Kang, Min Jun Seo, Mooyoung Seo, Jeongjea
Seo, Sumi Lee, Juhee Kang, Dongsik Park, Ryang
Yeo Kim, Kevin Pethe, Jichan Jang, Jonathan

Cechetto, Heekyoung Jeon, Ki Deok Kim. 2015
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1. Vincent Delorme, Infected macrophage as a

platform for drug-discovery in tuberculosis,
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Institut Pasteur International Network
Symposium, Paris, France, 15-Oct-2015
(oral presentation)

2. Vincent Delorme, Cellular models to study

antitubercular leads, Dr. Sandra Gemma,
Department of Biotechnology, Chemistry
and Pharmacy, University of Siena, Italy

Investigation of lipolytic enzymes from Mtb
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tuberculosis latency and persistence, Institut as biomarkers to discriminate active and ..
Pasteur International Network Symposium, latent TB, Pr Sunghan Kim, Department of Hepatltls ResearCh Laboratory
Paris, France, 14-Oct-2015 (poster presentation) infectious diseases, Asan Medical Center, - . : .
| o . 51 ZH2IX} : Marc P. Windisch BIA}
3. Vincent Delorme, Identification of anti- Seoul, Korea and Dr Stephane Canaan,
tuberculous compounds by high-content EIPL (UMR7282), CNRS, Marseille, France

7t x|

(1) 22 C ZHEHCV) X |2A| i L E8 AT
@ M=2 B ZIE(HBY) X=X L L EM AT
(3) ofl=2t HiO | AEBOV) X|=H| Wi X E4 ST

screening using a model of infected

ol

macrophages, Hallym University, Korea,

0

09-Sep-2015 (oral presentation)

4. Vincent Delorme, Q203 discovery and

mechanism of action. Targeting respiration A TR 1 25| SIAKMQ) HTLR), O|AFE HEAKMRL HTLR), O|H2 PhD SHAY, AR 7Y, ZRTI H7E, N
for TB drug discovery - The future of QcrB, ZEX| ATHH, S A7, TS A3 Ef,-;
National Institutes of Health (NIH), SR X[ F4& - David Shum HTL2(ADS), ZIEHS| SFAKADS), BheZs HTL2(ADS), %
Bethesda, MD, USA ,13-May-2015 (oral Constantin Radu ST 2(SMA), 0|22 HTR(SMA), Zi7 = HTR(SMA), ZESH HIAKCHP), 23 H712I(CHP), :.Jt
presentation) O|RHiE! SFL2I(CHP), Z2MS| AL RUCHP), AZ0| HTR(CHP), Z[215| BIAHCHM), -20H ﬁ-_r'%(CHM), H

5. Vincent Delorme, Identification of anti- Regis Grailhe EfAKTDP), ZIAs| S 2|(TDP)

tuberculous compounds by high-content
P yhig ADS : Assay Development & Screening SMA : Sample Management & Automation

screening using a model of infected
macrophages, Chungnam University, Korea, CHP : Chemistry Platform CHM: Cheminformatics TDP : Technology Development Platform

12-Mar-2015 (oral presentation)

B4 A7 U 218 501 2% o
1. Screening of natural extracts libraries, Pr.

Joo-Won Suh, Director, Center for A 2015" ﬁ'_r" Iécl;l AL 2= 2 A=HADMPKIE H7t6t DA 220
Nutraceutical and Pharmaceutical Materials, Mol =4t tHio|2A FutE 2i sty | flsh 27H2] M==
Myongji University, Korea A1MZ2 CY, B 21 X|=H| 71t g M-It

2. Compound-target interaction study using A1l MES XZI|IHS 7K HCV XIEM 2 Y FSESE S A= 7Hs40] =2 IPK00260330 SHEH=0|
NMR in entire bacteria cells, Dr. Nadia Izadi- EMaT ZB MESEZ MYERIoH, CH 7t etXiqal Hio[2A
Pruneyre, Structural and Chemical Biology Al MESE F XS U 55 MeSE o QIZto| ZkZ OlAlSH OIRA BHLS 0|23H IPKO0260330
Department, Institut Pasteur, Paris, IPK002603302| HCV M| Zt&27|™ S 3IBH20| HIO|2{A Q| IS 24HF| AX|EHS SHOIGHCE T
France HRL OS2 2015 74 LHE A2 Sall TUAIZ R=X 8t 50ma/kg SZ0IM 2hE0| A2 A |X| IRt

3. Drug potency against MDR/XDR and non- 30071 04 EHdsl U=t E4S SFMAIZICEL R (aB1A&B)
tuberculous mycobacteria (NTM) clinical
isolates, Dr. Sungweon Ryoo, Chief of A Hov
Molecular Mycobacteriology Unit, Korean inocu;lmion Fll
Institute of Tuberculosis, Chungbuk, Korea DaJ/-2 Da;i-1 Dai/o Dai/1 Dai/2 Da;yS Dai/zl Dai/5 Dai/G Da;y7 DaLHO Daim? Da)J24

4. Optimization of Zmp1 inhibitors as new TU treatment (IP administration, QD) |

~ 17
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B  Antiviral efficacy of TU in mouse model

8-
E H [ressiae

[] 1PK260330
[ Vehicle

HCV RNA
(1og10)

1 - - —

Day 3 Day 10 Day 17

Day post infection

a7, (A) 21210 ZHS OJAlSH OFRA BHOIM HCV 2R AT (A)
SEAMS M7 BXIR2H HCV HIO[ZAZ QZHIOIRA| 2 22U T
2E A0l 50mg/kgel £IE TU MESENPK263149, IPK260330) 3t
g=s 504&1 HEZO= OIS 22 FO3iCt (B) EHMEIM

E5H ZEHEE TERICE Z2M MSRT, S2M

IPK263149 anM" IPK260330. 2} Alstte 2|4 40f2| OtRAS| B &

st Cal 71 M2 XLl @S EEl 5101

18 28E 25 Axlsk= AR Micrococein PI(ZELH|
2lot, SHSF, Z2f2(0f 9.%)% LUACHE ).

Hol2A
cle S Sl Bi0|2{A0] FTHHEI; HEkE MIZ L TIE

ol =x| HAlol= Feks

Micrococcin P12} 22 HCV pseudo—parti—

HAIE XIS SR I3H, Hio[2A
ZFX| =Lt
CI20{ Micrococcin P12 FDA &91=l Cg 718 ==}

(sofosbuvir, daclatasvir, telaprevir, interferon alpha) AL

I

xl RA_1|'7|'°|% 2|‘°|°H|:|'

ot slelE 2fo|=22| AF2ld 2t C 71 Hio [ A9
ZIY IS AArlste vo[21A0] =Exjoll= Fels FX| =
313 IDPPE LCE 2R TR0l SE01Me2 iR =2
2FS(ECeo, 46pM)E =O|H(R! 2), MI=Z LHOfl ApoE X|= £
10| ZHIE AKIAIZA MIZ Lol HEA| 22 A HlO[2A
£ Arloh= 287 1S =Rt

H 1, ECso and CCso of Micrococcin P1

HCV Micrococcin P1 treatment
Virus SIe
genotype | ECy, (M) | CCso (MM)=>
TN-Luc 1a 0.54 £ 0.01 |15.17 + 3.53 28.1

Je1-Luc 2a 0.52 +£0.08 | 11.56 + 0.01 221

* S0l £ MEEo| BT + BEWA US LEKY

° FOBO| MES A} BHIO2IA BHOR COxn % ECo US T
© MERX|4 (Sl) = CCso/ECso.

N siEmAs|zeinA

IDPP (Max. 1uM)_HCVcc

120 - 120
100 4 - 100
80 80 ¢
§ 60 - - 60 n_c_?
% 40 - - 40 §
2 20 4 o0 &
04 ECso=46x 26pM -0
-20 . . . . . -20
-10 -8 6 -4 2 0
IDPP conc. [Log,] yM
2! 2. HOV M= 2o HCV RTIARY 23 Ho[2{A0] CHSt
IDPP gftfol2iA St H2M Clojot2E J2iZolN s=of mE gt
Ol2{A E3tE LIERCE MZESMMER)2 M sHo| Z4rE 7286
S2AM CIO|0FRE T2 LIERCE

A2 MEZ2 B3 21 X|2H 22 Y
RB7|M AT

A21B8 72
{215t HBY

1A

JOII

=)

CH

7:

mo 3

I
oz

T

B

O
i
[=e

==

ACHAR 3B). O LI TFTRO THEF RNA

q

MY LS
LT BH
AEES

H
A
T

o2

—_—

>

Size (KDa)

ZHE HIO[ZA MIZZHHS Z o] Chigh S+

1 MIZE 8517 | floll, o2 M=ol M Ze

AEo® otaiZl 28| EHIZINTCPIS) Lolg BHEt
T2 3). MAE AZOf HO[2IAS LA LS
. 384-wel Z20| 0] Bfol2iA 2

HHIZ PioERHOR ST0] UYSBS FYSIT

IJR
H CD
4o'|.
2

= &S| floll, HBV ~E®I21 NTCP St 20|

0ll CHet SRNAS 0183l ZZTtet =201 Chal Bl

Solct.

—NTCP

R ———— 0tUDUIN

61.33 + 2.60*

O3 3. HBV Hio[2{A0 Z4M U= MES| E4. (A) HepG2 MIZE
9| western—blot 24, Lane 1, HepG2; Lane 2; mock DNA transfection,
Lane 3; ANTCP—HepG2 (SI0|ZHI21 tHSh), Lane 4; hNTCP—HepG2

(HMICHSY). (B) HIO|ZA Ze 62 & HBc HHES HAggHoz =
. MIEZEHS Hoechst2 SAHRHLCY,

A22 M=2Bd 214

XzH = HES 37

MizHifoilAe] HBY 2 EAIHE 0183l S=utAE=H

FDABQIE &
SA40| O
(o]

| Hto[2{
FaalE=0 et
7 AFE

Mg
= S)2 A5t ULk

Infectivity (%)

50

A © 2 Ajo], Z20|E Afo], AlE! 7t BXIS
QEMCHZRZ(HIOIIA K1Y KR! MyrB X2))zt SAHZ
{DMSO xz2)e=z=
2 MlAIZI= KslRIel LS E7IAI7 = EARIMIE L
A Ziglof| QIXte| MoHH)Z TEHCHIZ

T7RACHI 4A). HBC EHElo| i

-

)
Zi750] 713t Z0I0i, X3t SEI0) At
HET

dtH(covalently closed circular DNA

*DMSO
*MyrB_EC100

50 150 250 350

Test wells

L]
140 - | %nh%bitorL
0 Activators |.ee
I-r -,
100 o .
a\'"’ I L o,
> 80 ——
= . d .
S 60 | L L
S
8 0 Sy T i
LS L LT
20 .-- - ‘#_._i &
0 L e Ty
1 T
400 -50 0 50 100
Inhibition(%)

O824, ofd] A32ld Zat (A) o] A32/d] REMs Ad WS4

[HER o2 AZEIC} & 40712 384 Z2i|0|E0f|M HBY HIO[2A Ziie
FEIE 0K DMSO X2|(FEEH, HBV Hi0|2{A ZEJUCE TIQ! Afshx|
MyB(EE &, HBV 2 dxi)= &R IFICE (B) fasteE MA. HBY
50% 04 B7HAI7 [HA MEMEE0| 50% 0A2! SIBE 177HS
IH| SESE2 MAHD HBV ZES 30% 0|4 ARGt M=
50% Ol KIS 1270 Motk RES2 AEUC

o lor

N
I
o 10

N
2 o
o

0x O
r>|u
I
0

=20

HBV7H S MZOIN AR SE(QIEHE HEH A

=7 SlEES A sl SRRz
Ef AIAEIS 025104 ©f 5,5007H0] 381200
ACE 0] BA2 BlojR{AC| F3E
= HIEF ASE RESHE IKKeo| L3loz
OIZ0{l AIABIZ OISBICHIR 5A). FBIFAC| BIgo2
NEZ2E 2F XSHEIRCIL 0 RIS SH8120| Al

SE CA| SIEAIZoZ2M AS0] EICt HBVO| S0|%Q1 ™

AXENIE 22t L7 | ol REsRlEs 2Rot(aE SB)

FIRlES
HBVZ Zoizl= MIZZ AIARIO[LE ZEHAIAR AL E

_TI_

@ IFNB-Luc O
O HBV Pol

l Transfection

IKKe

IFNB-signaling IFNB-signaling

- v — . Compound - v'* .
IFNB promoter IFNB promoter \L

G

2015!

i
re
N

5

ey Ll F6102

19

HTA



-

—
=3

o FSI0C Vit EIFvITE]

_,
4

1

w

YA

F

20 -

N siEmAs|zeinA

- LOPAC, Prestwick, Microsource

5,440 compounds - Single-point primary screen

5,440 compounds - >8xSD of base signal

5,440 compounds - Induction of IFN@ reporter activity >50% at any

concentration

- Test without Pol, Test without Ikke/Pol

5,440 compounds ) e
- Test in HepG2.2.15 system (replication inhibition)

- Chemical structure (Clustering, SAR)

5,440 compounds - Mechanism of action

a2 5, HBY ZEE MEOIN MRITIS XIBS si=AI el wE
(A) HBV E&EATH Whlsl= MEOIM QIEHE HEH ASH2E 312
A7l BiBIS M3 2| (B) ATzl 3 RF SRS M FDA S21E
oz joj=afz| AT selsiBe SIS BNEMoR &
QISIFOMH, HBV HIO[ZHA

sai2e Molgch MUE He

7} SIS TIRHSACY,

oC

o
¥ TT-
[S0[=Q! QEHZ H|E]
\/

k=3
H =
SeEA B01M RERE0 thet =

=

A3 oll=2} Ho|2HA X|=X| t=E

Ed o4

(TIAE[2HTA OflE2} EfATIZA)
ofl=2} Hio|2{A 9| trVLP(transcription—competent vi—
rus like particles) &+ 22S HEK293T MIZFE 0|3l
384-well E2{0|E HeHe| LB AT2|d BAHCZE S8
o, Hio|2{AL| 1) XsHAIR! tamoxifenS CHE &t
FEE MEICHOE 6A). o2 3 TEE(YFP) 2|ZEE

HO|2A FEIXI0] AlsH Ofl=2t HO[24A trvILPL| ZIEA|

4
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LS A2k QU= T 22S SEIRUCHAE 6B).
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A
1001 ~ 100
c X
kel (@]
£ 2
'_E 50 4 -50 <
= QO
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<
0 -0

Log concentration

-8 P1_% inhibition
©- P1_% cell viability
- P2_% inhibition
-8~ P2_% cell viability

a2 6. (A) of=at Hioj24A I KahK| TamoxifenS 013t 2498 &
LeTAM(ucllerase) 7 [HF AEIC2M, 1XI2 X MIZ0f| HO[HAS
A HIO[A T Sl SXITHA| Axefel S(3AM) ME22H WE
| HIO[2AES 2XI2 AHZ2 MIZ0f ZSAIA Hio[2AQ] HEAK|IR
L2, Mz MES(F2M). (B) oll22tHto2{A0] EXIE 2 &
§ CHHEIYFP)Z ARSI, MIZZEH2 Hoechst22 HARICE

ooy o

o

B. 1}

B.1 =351
1. PCT/EP2015/058421 (filed): COMPOUNDS
FOR TREATING VIRAL INFECTIONS. Marc P.
Windisch, Hee-Young Kim, Jaewon Yang,
Jongyeon Hwang, Suyeon Jo, Jeongjin Kwon,
Dongsik Park, Jihyun Choi, Jaeheon Lee, 2015

B2=2

1. Dong-Kyun Ryu, Yeji Ahn, Wang-Shick Ryu
and Marc P. Windisch. (2015) Development
of a novel hepatitis B virus encapsidation
detection assay by viral nucleocapsid-
captured quantitative real-time RT-PCR.
Biotechniques. 2015 Nov 1;59(5):287-93.
doi: 10.2144/000114354. eCollection 2015.

2. Lee S, Yoon KD, Lee M, Cho Y, Choi G,
Jang H, Kim BS, Jung DH, Oh JG, Kim GW,
Oh JW, Jeong YJ, Kwon HJ, Bae SK, Min
DH, Windisch MP, Heo TH, Lee C (2015)
Identification of a resveratrol tetramer as a
potent hepatitis C virus helicase inhibitor. Br
J Pharmacol (accepted)

3. Grunvogel O, Esser-Nobis K, Reustle A,
Schult P, Miller B, Metz P, Trippler M,
Windisch MP, Frese M, Binder M, Fackler O,
Bartenschlager R, Ruggieri A, Lohmann V.
(2015) DDX60L Is an Interferon-Stimulated
Gene Product Restricting Hepatitis C Virus

Replication in Cell Culture. J Virol.
89(20):10548-68

Ko CK, Lee SY, Windisch MP, Ryu WS.
(2015) DDX3 DEAD-Box RNA Helicase is a
Host Factor that Restricts Hepatitis B Virus
Replication at the Transcriptional Level. J
Virol. 88: 13689-98

Chunkyu Ko, Park WJ, Park SH, Kim ST,
Marc P Windisch, Ryu WS. (2015) The FDA
approved drug irbesartan inhibits HBV-
infection in HepG2 cells stably expressing
sodium taurocholate co-transporting
polypeptide, Antivir Ther.

B3st=s Yy

1.

Marc Windisch, Characterization of a novel
inhibitor acting on early and late steps of the
hepatitis C virus life cycle, Annual Symposium
on Hepatitis Viruses 2015, Gang-won, Korea,
21-dan-2015 (Invited talk)

Myungeun Lee, Characterization of a novel
small molecule inhibitor interfering with early
steps of the hepatitis C virus life cycle,
Annual Symposium on Hepatitis Viruses
2015, Gang-won, Korea, 21-Jan-2015
(Invited talk)

Sangchul Lee, Development of a phenotype
hepatitis B virus infection assay in 384-well
plate format, Annual Symposium on
Hepatitis Viruses 2015, Gang-won, Korea,
21-Jan-2015 (poster Presentation)

Marc Windisch, Characterization of novel
inhibitors acting on early and late steps of the
hepatitis C virus life cycle, seminar course for
Biomedical Science Department, Graduate
School of Ajou University, Gyeonggi-do,
Korea, 1-April-2015 (Invited talk)

Marc Windisch, Viral Hepatitis, KCS
symposium: Infectious Disease Research in
Biochemistry and Structural Biology, Gyeonggi-
do, Korea, 16-April-2015 (Invited talk)
Sangchul Lee, Development of a phenotypic
hepatitis B virus infection assay to evaluate
inhibitors with novel mechanism of action,
The spring symposium for the Korean
Association of Immunologists, Gyeonggi-do,
Korea, 17-Apr-2015 (Poster presentation)

10.

11.

12.

13.

14.

Myungeun Lee, Characterization of a Novel
Small Molecule Inhibitor Targeting Hepatitis
C Virus Glycoprotein E1, the Spring
Symposium for Korean Association of
Immunologists, Suwon, Korea,
17-April-2015 (Poster presentation award)
Marc Windisch, Characterization of novel
inhibitors acting on early and late steps of
the hepatitis C virus life cycle, Hepatitis
mini-symposium, Catholic Univ. of Korea,
14-May-2015 (invited talk)

Marc Windisch, Discovery, identification and
characterization of novel hepatitis C virus
inhibitors, International seminar on
pharmaceutics 2015, Indonesia,
4-August-2015 (Invited talk)

Sangchul Lee, Development of a phenotypic
hepatitis B virus infection assay in 384-well
plates and screening of small molecule
compound libraries, The 27th international
conference of the Korean Society for
molecular and cellular biology, Seoul,
Korea, 22-Sep-2015 (Poster presentation)
Hee-Young Kim, Characterization of a small
molecule inhibitor interfering with hepatitis C
virus entry by targeting viral glycoprotein E1,
The 27th international conference of the
Korean Society for molecular and cellular
biology, Seoul, Korea, 22-Sep-2015 (Poster
presentation)

Sangchul Lee, Development of a phenotypic
hepatitis B virus infection assay in 384-well
plates and screening of small molecule
compound libraries, 2015 International
meeting on molecular biology of hepatitis B
virus, Bad Nauheim, Germany, 7-Oct-2015
(Poster presentation)

Eunji Jo, Benzothiazepinecarboxamides:
novel hepatitis C virus inhibitors interfering
with viral entry and secretion of infectious
virions, 22nd International Symposium on
Hepatitis C Virus and Related Viruses,
Strasbourg, France, October 9-13, 2015
(Poster presentation)

Marc Windisch, Characterization of a novel
small molecule inhibitor targeting hepatitis C
virus glycoprotein E1, 22nd International
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Symposium on Hepatitis C Virus and
Related Viruses, Strasbourg, France,
October 9-13, 2015 (Poster presentation)

15. Saehong Min, Characterization of a small
molecule inhibitor interfering with hepatitis C
virus entry by targeting viral glycoprotein E1
and associated lipids, 22nd International
Symposium on Hepatitis C Virus and
Related Viruses, Strasbourg, France,
October 9-13, 2015 (poster Presentation)

16. Marc Windisch, Towards the identification
and characterization of novel Ebola virus
interventions by screening of small molecule
compound libraries, International Scientific
Symposium Institut Pasteur International
Network, Paris, France, October 14, 2015
(Invited talk)

17. Myungeun Lee, Characterization of a novel
small molecule inhibitor targeting hepatitis C
virus glycoprotein E1, International Scientific
Symposium Institut Pasteur International
Network, Paris, France, October 15, 2015
(Poster presentation)

18. Marc Windisch, Characterization of an novel
HCV inhibitor targeting E1/E2 glycoproteins,
Institut Pasteur Virology Department retreat,
Paris, France, November 17, 2015 (Invited talk)

B4 4l H TIRH 01 S A+

1. Development of a screening assay using
Ebola virus trVLP system (new/external/Dr.
Hoenen, NIH, Rocky Mountain
Laboratories, USA)

2. Evaluation of micro RNAs interfering with
HCV (new/external/Prof. Yoon, Catholic
University, Seoul, Korea)

3. Evaluation of nanoparticles in HBV and HCV
cell culture systems (new/Prof. Kattesh,
University of Missouri, USA)

4. Evaluation of HBV inhibitors (new/Prof. Kim,
Ajou University, Suwon, Korea)

5. Determination of ApoE level in TU treated
hepatoma cells (new/Prof. Seungtaek Kim,
Yonsei Severance Hospital, Seoul, Korea)

6. Evaluation of protease/polymerase/helicase
inhibition of resveratrol tetramer (new/
external/Prof. Choongho Lee, Dongkuk

10.

11.

12.

13.

14.

15.

16.

17.

University, Seoul, Korea)

HCV inhibitors MoA study (new/external/
Prof. Ralf Bartenschlager, University of
Heidelberg, Heidelberg, Germany)
Evaluation of novel anti-HCV agent targeting
cyclophilin A. (old/external/Prof. Sung Soo
Kim, Department of Biochemistry and
Molecular Biology, School of Medicine,
Kyung Hee University, Seoul, Korea)
Evaluation of kinase inhibitors interfering
with HCV entry. (old/external/Prof. Soon
Bong Hwang, llsong Institute of Life Science,
Hallym University, Anyang, Korea)

Novel cell culture adapted chimeric HCV to
characterize the viral life cycle. (old/
external/Prof. Jens Bukh, Department of
Infectious Diseases and Clinical Research
Centre, University of Copenhagen,
Denmark)

Analysis of HCV and ethanol induced
dysregulation of MHC class I-dependent
antigen presentation in liver cells. (old/
external/Prof. Natalia Osna, Dept Internal
Medicine, University of Nebraska Medical
Center, USA)

Analysis of siRNA targeting conserved RNA
regions of HCV. (old/external/Dr. Mahmoud
M. Elhefnawi, American University in Cairo
Informatics and systems Department, The
National Research Centre, Egypt)
Development of a phenotypic HTS using
HCV reporter cells. (old/external/Prof.
Charles M. Rice Rockefeller University,
New York, USA)

Identification of HBV assembly inhibitors
(old/external/Sanofi)

Identification of immune modulators
restoring innate immunity in HBV
replicating cells. (old/external/Sanofi)

HBYV infection of NTCP expressing
hepatoma cells. (old/external/Prof. Stephan
Urban; Department of Molecular Virology,
Heidelberg University, Germany)
Development of epsilon HBV Pol and IRF3
nuclear translocation assay. (old/external/Prof.
Wang Shick Ryu, Department of Biochemistry,
Yonsei University, Seoul, Korea)

Respiratory Viruses Research Laboratory

G HOIR : BIX|SH HHA}

SHAI X AR : 2125 HEAHCHP), 2A1Z= H722H(CHP), David Shum SI7-2I(ADS), Constantin Radu SH-224(SMA)

CHP : Chemistry Platform ADS : Assay Development & Screening SMA @ Sample Management & Automation

A. 20154 A1 FIsH
Al HE QIESAX} X|ZH| 7HLS ISt
O|=
a B QIZZOIXI BMS 0I5 SIEI=(E 1037, 67He
SajAE2L 27Ho| ALZENSO CatiA 27} Slolel

slEES= MEZ Foliet 2 5= ZEXN gatE

b. g Ho[2A MIizAMe| S8 A gut Z20ies 7|

Ui AFHEE MES R

LA

c. Center of Diseases Biology & Chemical Genomics2]
A7 J5S0| FIIR HUE FESE MEI|EHH|IE
M xoL 2 AED|HS TISHSHCE
A2 EIHN SRIESRAUIX} M=SEIO|
B U=

H517| Qs = 7IX| in vitro 7|&S0| O|2EHCHGST
pull down, in vitroOflA] 2SIAIZ] THEEELS 0|5 &

OFSM HIAE, RNAI 7|2),

A3 UERAUIX} X|RE st HA ZHK|
a. NF—kBOf| E-80]| izt 2A|HEIA7H Weizl= 2|2ZE
A|AEIT NF-KB—GFP fusion THEHZ!

©
=
ZH | HT|MZFHASA9)E 0|85 HH £ X 2 Z3H

A4 RNAI 7|22 O|BSt ME2 T 4=
Ho| gz
a 22 X sRNA 2{0|22{2|(2732 siRNAs)2t Q122

AR+ HSE QIZHH STM|E 2HS 0185101 & 7|
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Gene Knockdown (48h) Virus replication (10h)
A A
[ / |
Oh 48h 58h
4 * *
siRNA transfection Infetion with influenza Cell fixation and
to A549 cells PR8-GFP virus image acquisition

siCSE1L Gene 1

Scramble

% Y 100% = 5.03%
Gene 2 Gene 3 Gene 4

53.4% 53.9% 33.6%

. . # of GFP positive cell
Flu infectivity = ———
# of total cell

Single Cycle Growth Kinetics
MOL 1)

)

Logio TCIDso/ml

CSE1L chamble ACP2 #3) ACP2 #4 ACP2 pool

Multiple Growth Kinetics

77 -8 Scramble
6 = CSE1L
] * L

€ 5 -+ ACP2 #3
3 u
a i * ACP2 #4
5 4
= A -o- ACP2 pool
§’ 3
- 2
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0 T T T T T T
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ﬁ Bindngtote  Gene 4

target cell Release

e — ‘ﬁ‘ /Z,'m, e %
S/ Neuraminidase | Gene 2
T i mw<1
Rimantadine - \
&

Endosome el Gene 3

L e
> ans  BNP
M2 Q AR formation  vesicular
e
oo Protein synthesis il
transport~ Gene 1 Golgi '\

f Translation
— initiation ey

Lysosom Spimlng

.
{ Export — @ NXF1
WNT signaling MANA

S, ’~ Imp rl/ i o
‘JJE port JS v ~y Gene 7
G 7N cANA \
e s Replication
Proteasomal 4n CSE1 A SNESE pranseriptio L
degradation \ ol 5@ Gene s

| Ubiquitination | meebolsm

Kim C:

ez
i
N

QISFAUIXt Hio[2{A0] A0 S8t 77 22t REX #H

A5 ZLHOIM LSt H7 =7 QIEZAIX}
Hio[2{Ao] HI A3
a. 2007l O|A&e| S =0l CHS 2 ZAIE 2t=st
TS UAers 2ME S5l H7 £ QIZRUXL Hf
Ol2AE 2a|3iCt,
b. H7 2L 22|32 ED502t MLD50S ZASHCT
c. & HFE 2ot T gt XEH

= Hr U E2IFSS 22 MEIUCL

Virus Subtype EIDso/ml | MLDso/30ul
A/EM/Korea/W178/07 H7N2 8.75 7.0<
A/AB/Korea/W44/05 H7N3 9.25 7.0<
A/EM/Korea/W266/07 H7N4 9.4 6.0
A/MD/Korea/6L/07 H7N6 71 6.0<
A/EM/Korea/\W152/06 H7N7 8.25 6.0<
A/Anhui/1/13 (RG) H7N9 7.5 6.0

H 2, H7 =7 QIERIXt viol2{A 2L Ea2|Fo| HEY

AUKIGusngiong A ADKMangkong/ME!  ADKMNokkaidel  ACK/Manchang/1 010 NI
j=i) ) oz [t A orowCHADBHIN

BEDEE

38 3. FLHollA Llst H7 2F ISRt Hio[2{A9l 22| H AIS

B. A1}

B.1 551

1. US Provisional US62/168903 (filed): Anti-
Influenza compounds PPA. Ji-Young Min,
Deu John Cruz, and So Young Chang, May
312015

2. US Provisional US62/218547 (filed):
Compounds for Treatment of Influenza A
virus. Ji-Young Min, September 14, 2015

B2 ==

1. Yoon A, YiKS, Chang SY, Kim SH, Song M,
Choi JA, Bourgeois M, Hossain MJ, Chen
LM, Donis RO, Kim H, Lee Y, Hwang DB,
Chung J, and Min JY. (2015) An Anti-influenza
virus antibody inhibits viral infection by
reducing nucleus entry of viral nucleoprotein.
PLoS One. EMID:eaf6a16993c61ed8

2. Park JH, Park EB, Lee JY, and Min JY.
(2015) Identification of novel membrane-
associated prostaglandin E synthase-1
(mPGES-1) inhibitors with anti-influenza
activities in vitro. Biochemical and
Biophysical Research Communications.
DOI: 10.1016/j.bbrc.2015.11.129

B3sl= wH

1. Ji-Young Min, Opportunity for drug
discovery in Korea to complement vaccine
development. MERS-CoV Vaccine
workshop, Saudi Arabia, Nov 14-15, 2015.
(Invited talk)

2. Ji-Young Min, Opportunity for drug
discovery in Korea to complement vaccine
development. Global MERS-CoV
Symposium, K-CDC/K-NIH, Korea, Sep 10,
2015. (Invited talk)

3. Ji-Young Min, Opportunity for drug
discovery in Korea to complement vaccine
development. Global MERS-CoV
Symposium, International Vaccine Institute,
Seoul, Korea, Sep 10, 2015. (Invited talk)

4. Ji-Young Min, Novel broad-spectrum
antiviral against influenza blocks dsRNA
binding to NS1A protein and restores

antiviral responses. The 4th International
Society for Influenza and other Respiratory
Virus Diseases - Antiviral Group, Austin TX,
USA, June 2-June 5, 2015. (invited talk)

5. JiHoon Park, Anti-influenza activities of
membrane associated prostaglandin E
synthase-1(mPGES-1) inhibitors. The Korea
Society of Virology, Yangyang, Korea, Aug
29, 2015. (Invited talk)

6. So Young Chang, A natural product from
Euborphia humifusa exerts broad-spectrum
antiviral activity against influenza A and B
viruses by blocking nuclear export of viral
ribonucleoprotein. The 4th International
Society for Influenza and other Respiratory
Virus Diseases - Antiviral Group, Austin TX,
USA, June 2-5, 2015. (Poster)

7. Jihye Lee, Role of H3N8 equine influenza A
virus NS1A in viral growth and host immune
responses. 2015 Korea Society of
Biochemistry and Molecular Biology
International Conference, Seoul, Republic of
Korea, May 12-14, 2015. (Poster)

8. JiHoon Park, Anti-influenza activities of
membrane associated prostaglandin E
synthase-1(mPGES-1) inhibitors.
International meeting of MSK, Changwon,
Korea, Apr 15-18, 2015. (Invited talk)

9. Deu John Cruz, A new class of small
molecule inhibitors block entry of
adamantine-resistant influenza A virus. The
4th International Society for Influenza and
other Respiratory Virus Diseases - Antiviral
Group, Austin TX, USA, June 2-5, 2015.
(Poster)

B4 Al U X8 501 BE 917

1. Pathogenesis of emerging avian influenza
viruses in Korea. Young-Ki Choi, DVM,
Ph.D., Chungbuk National Univ. Korea.

2. Surveillance of human influenza viruses in
Korea. Kisoon Kim, Ph.D., NIH, Korea.

3. Transmission of MERS-CoV. Sung-Han Kim,
M.D. Asan Medical Center, Korea.
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T ZHOIR} : SIAZI HhAL e
10t Standards
=5 2 l ‘ ‘ 1 38 2 sME R2iol T2 BMEEATTo| FA st 2A S 7}
. 1 Xl k2 82K0.05 and 02 ug/mie] AolmzE2 AR X2|E &
()2 eI LS 71 & ‘ ‘ | L A | | MEEADES M2IAMOZRE] 1AIZM 3AIZF S0l AR SEX} &

(2) AAILHA0]| CHSEH= MZ22 SHHER0| =& M| 317t B,

STl T 2 ol oj2n| o) B 08P oxymiarine 5
' . = —m = o
SHAL X|2d A David Shum HTRI(ADS), ZIEFS SHRRADS), 51XI% HHRAADS), Constantin Radu ST 2(ALM), Cytosa : A2 X|FALE[0l 2ESH= EHARILEA Z=A r gf;
21715 HTAALM), 0[S HTUALM) iamie menceposptets J Target enzyme XIHALE(0f 2HSH SHURILIAON CHE! 17101 QA =2 =

@@ —_ _ - _
: . . . . Rt e e, RIS 2 oA Lo AEIE DIMS RS A2 0| A e
ADS : Assay Development & Screening ALM : Automation & Logistics Management l ) ?_E
= dARion O Zut SYE 5271] YEfstxoZ CiE # =

Inactivation of enzymes ZEZ 0F33%7 M= SHLte| SHAHK|0f| CHEHA] LHAIS Z¢

l == H3CH 0|5 30%= CHNILi &S SfRISHCE,

Growth inhibition

21, Ml L QIASHE! oxythiamine2] Z4E 2! oxythiamine EHA17 | &}

A. 20154 ¢+t ZisH EIX| QS ME THEEIR! protein—132802] £E2 01=0f of O RAIZ. oxythiamine0| XfalEl s o2 S Eroa' 220z
LHo| S EATHo| SIAMRILIY WAy |5} otq1o| EChE RIIEHE ogthiamineo| ZERCL 0l amsBne K2t iw B AdJIL

) ) of BEAIEIM LIS ZIIS CiEsie, sisitos °WE_I o g2
= AT MEXL SfetE AT2|dE Sall =& E oxyth—  OFASACE ESHE AREI2 X|GAE|0l| 2X25k= OS] 01 QIAHSHE oxythiamineS CHEROE ALRIICH oxythiamine A B{E5 ( oS!
iamine0| EICHA} SRIZ A acetolactate synthase®t pyru—  SHEKILIAS ZAlsH= ol [AISIS S5l SHMMILEAIS] AlEK 7IF(B)2 oxythiamine®| EFZITE S LHei? HTE HigoR =Als =

_ _ . St
vate dehydrogenase Zt2 thiamine—dependent EAS  Ofetn} 7|2 2201 Q0| A2 IS DAHRNCE B2 =2
[ T—L

o| 2=g dislietn, 1 ANt S| MRS AXSH = 2 1. Jang S (2015) Efflux pumps of Staphylococcus
S 0|0| Yl HE QI 25l 2 SRS oxythiamineO| M7 A1 +I{EHE|2|010]| CHSE AH2S kx| ZIAH A1.2 HZ270] CHEE x| Z4AH HieH FeE aureus and their clinical implication. J. Micro.
Ll thiamine CHAFIIES S5 015 QHMEHEH Of= oxythia— L USREHES HE TR0l CHe =2 SMBE 22 5 obN| ZAdY TJOM-D-15-00159R1. (accepted)
mine?| S5 52 Plsi DO XS FHRCL A1 oxythiamine®| E417 1%} 7 0l & SIxI0]| Olo MEA HYLEIUCE sl e 2 Hong YF Lee HY, Jung BJ, Jang S, Chung
0] 22 Al T B15I2} MU0 LESIOM SR 2 HTEIS oxythiaminedt SARH 701 ZEA thia- Mol MECIZE ZiMBHS iAoz Klols il DK, Kim H (2013) Lipoteichoic acid isolated

_ _ _ ) N _ _ ) from Lactobacillus plantarum down-
== L2 et FH7H XY Z0f| QUCL Ot HE 2 HF mineO| ‘|| LHOIA] OIF QIAtSHE! £ BiH|2[0F LHOIA 2 Ot|2t CHA|L =0l = XE0| 7FsBts RIS

= . .
regulates UV-induced MMP-1 expression
Zlo| FME msrof Cet 7 X =R AF2d de d EXQIRt §52 LIEHACK= Foil Z{2fsH, oxythiamine
o

and up-regulates type | procollagen through

=
2 S0l O Y LU L MER2 S O ML e Eot ==at LHollA Qs IFYE AN 258 He draE Al13 %I'&!_ ’8'-71'71"9—| %J‘“O‘" EHgn_ é: Iil' | the inhibition of reactive oxygen species
TIRQACE MEA ARE T 7Dl et Shdex 22 2 & MR 202t 7PHEICt 0[2{8 7HE AQA ETH HIS ot generation. Mol Immunol. 67(2 Pt B):248-55
ST EAMTIHO| SIMHILYA GIEE 25 HIIE 0|2 Zurich?| Uwe Sauer 4=2}0| 25 A= S35l 4| LHo|| SIMTI AT O| SEART|LHA] EHA7 | RS 7G| 28t & 3. KimH, Kim HR, Kim NR, Jeong BJ, Lee JS,
Of, MEZ| JHLE 70| st 3telE Agald W2 M QWIBHE oxythiamineS AEEIC2M ASEIUCE 5t TLo| UBIO R FAISHE] EHO|A| SHROl CHS! Mol BHS Jang S, Chung DK. (2015) Oral administration
RietE FARLH Ol Iz CHRILI RF0IE 80| 7KS3ICH  oxyihiamineOf T3t LKSzol A% 2 10 chst s S S ST, 1 2t 70| FHEIR QUL protein-13280 of Lactobacilts plantarum lysates attenuiates
L oo s - _ . . o _ B _ the development of atopic dermatitis lesions
= N2 USIAC], Lot M AHO| S0 CHet A MEF2] thiamine monophosphate kinase” F oxythiamine 2| 0| CIQUSH SHAR|0f| CHEH X2|A|ZH 2l 22k |25 2&d . . ]
in mouse models. J Microbiol. 53(1):47-52.

2SN IS S MAW| HEIE Soll TEEe=ZM 7|20 #F Qs aP™ol| 2tofE Zo|2k= S71E OIS ). 0| B7teE HERICHTaR2).
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B.3
1.

Sia wE

Soojin Jang, Discovery of new antibacterial
molecules to combat bacterial infections,
2015 international Meeting of the
Microbiological Society of Korea,
Changwon, Korea, 15-04-2015 (Oral)
Hyungjun Kim, Yunmi Lee, and Soojin Jang,
The application of alamar blue assay for
large-scale compound screening system
against Klebsiella pneumoniae assay in
384-well plate, 2015 international Meeting of
the Microbiological Society of Korea,
Changwon, Korea, 15-04-2015 (Poster)
Yunmi Lee, Hyungjun Kim, and Soojin Jang,
Determination of antibacterial activity of
natural products against Pseudomonas
aeruginosa, 2015 international Meeting of
the Microbiological Society of Korea,
Changwon, Korea, 15-04-2015 (Poster)
Soojin Jang, Discovery of new antibacterial
molecules to combat bacterial infections,
CHA University College of Pharmacy,
Sungnam, Korea, 03-06-2015 (Oral)

Soojin Jang, Discovery of new antibacterial
molecules to combat bacterial infections,
Sungkyunkwan University College of
Medicine, Suwon, Korea, 09-06-2015 (Oral)
Soojin Jang, Validation of thiamine
metabolism as an antipseudomonal drug
target using oxythiamine, Scientific
Symposium of the Institut Pasteur
International Network, Paris, France, 10-15-
2015 (Poster)

B4 At U EIsY 501 B o7

1.

Compound screening against Pseudomonas
aeruginosa, Dr. Chul Min Park, Korea
Research Institute of Chemical Technology,
Korea

Metabolic analysis regarding oxythiamine
project, Dr. Uwe Sauer, Institute of Molecular
Systems Biology, Switzerland

The effect of efflux pumps on oxythiamine
activity, Prof. Herbert Schweitzer, Colorado
State University, USA

4. Genetic study of Staphylococcus aureus,

Prof. Alexander Horswill, University of lowa
Carver College of Medicine, USA

Mutant generation of Staphylococcus
aureus, Prof. Tarek Msadek, Institut Pasteur,
Paris, France

Morphological screening of Pseudomonas
aeruginosa, Dr. Sven van Teeffelen, Institut
Pasteur, Paris, France

International consortium MetaSUB, Prof.
Christopher Mason, Weill Cornell Medical
College, USA

Leishmania Research Laboratory
it ZHQUIXL : L2t HiAL
7 =H|

(N MIZZ7 |2t 2ol HI S Sot RlR =S Molid| 7ie R A 25 ez

(2) Trypanothione synthetaseS BXO 2 Sh= S22 HEE S XSHA| 7H

OII

1A AR 1 QAN 1, 2718 KR
1

Il

X2 A2 2 David Shum HT(ADS), 4
M= HATLRACHP), Z[Q15] HEAHCHM)

& HTLR(ADS), 0L HT-R(ADS), Z2 8 HIAHCHP),

o

ADS : Assay Development & Screening CHP : Chemistry Platform CHM = Cheminformatics

(MTOR) XMaHAIE0| 0HS SFHO{=HECS0 : { 96nM to
4.2uM) gelFHHE S Mol 1E 2o H
Ol BZ 3lEHE2| MaiigHEC50 : ~300nM to
~3uM)ELC} O 40| 22 AR SIFULC

A. 2015 A4 T4

Al A1|iy|ll:l_ %1 XIS ES
SE|FoHHE S XsHM| 7HE 3

A BX H=E (& 1B-F)
= TiAof| MIOHHH Hiet 252 Of2ie| 2XMEZ =H3iCt

A Il Compound
1. QA DIFRIX|(THP-1)E =32 St 2lnttEz B DMSO
Z Ztogdlo] X4 OFS ERM A|AEN X|&MSE 2 B Amphotericin B 4uM
_ . B Non inf
HATEIOIA LSt =3 LY 2|EHHE S 2 oAl 160 -
0|2 384 & Z30|E ZYoZ F|MERIoN &2 1;‘8
+UHHRS X2HZ MEEE HESYFE 1004
- 80'
(amphotericine B; EC50~300nM and mitefosine~3 & 4
c
UMl AsETIoHZ factor)) 08 SHelst= o £ %07
2 AAHS HSHC) £ o
' 2 o4
2. 742 MEMEEE 9 FDA &2 XIZKIS ARSSH mt 40+
2 ATa|ul: o ZE gtEAsoR R=0pe] 0]
s —————
XH%@% ;L%I_igH 0-1A-||0| A|AI%IQ| O_I-ng)gl%il_léH[f -80 -60 -40 20 O 20 40 60 80 100 120 140 160

AN
(:,_a=| 1A) 0|2 E5fi C= 2y oM ZH2 7[xH0| % Inhibition (set 1)

o[0] 2Tl 20712] S2|FHES MoHHE 2

SiCt 0|= mammalian Target of Rapamycin

- 29

2015 eizhs T

=)
(1]
in
o
3
2
&7
o
i




5%' NF-KB inhibitor 3. = AfFEM AABIZ S5 50,0007H StetE ol 7|HEEZAE(D|EZEE|0)E Mlshk=X| o} 5. 7|UEESRIAE|E 7S Famesyl Pyrophsophate
S 5 (diversity sef) AZ1a |1 O[215t OfA0] AIARLS 01 27| 9 FIESatAE 2H| ofMolS TECE Synthase(FPPS) ElHZI0] X 53l2 W2 o 9
7
I% c 5l 50,0007 SlelE2 AF2|d3len 7 k=2 0812 22i3let 7|HE Soll M= SHE DNAS o=z g4 3848 2 dFEe 2033 AEFNL
S
= 804 _ _ - _
[ﬁ g Ho| 2M U SM X 70| EE5t windowE & 254 Ql= 2 0{M|0}= Pentamidine, DB75 2! Ct BisphosphonateZ 7|HEE2tAEIE 7|50
[=
g = 407 HISS SIRICHR 2A). 0|E Sl 1542 &M Lot BFC| CIOjo0|T SRS ES HE SRIEER FPPSE HZEO = sl= XoiMIZAL| THY TIsME
a . ot o SHS TEAT050% B U (50% HESY), 7E AIB5101 1 SEAS B 0] 5 MeEl 2 o) EFEIZHC) EalEb- R0} B2XIE 2l4atHDEo)
LT E _5.
2 e T e T A 77} 70| BRI TET U 47Ol HIUEN 2 ol clojotn|gl BEiE0| 7| ESRAE ZHIS ey 2 B BT Msts!, M2als 2xt
—— X xX10" X107
Ell- [Inhibition] xS IO 20712 ciEsietESS Ki-tolish Ho 2 Malish= SAI0l, Figure 3 A-C, FO{ &l2| 7|45 ghig = lsto] 2 BisphoshonateE
= c SEUIS TS E5H BN UES Ao wE £DMHEE 91 2 02 2 A7 S0 Sk = W 9 7|RITE SO, Y US| MY
Ca2+influx inhibitor
5t SIRIES0] ECso~1uMOIIA YOuMe| S22 HEE 2|ofe 0 BEX|of 2457t USS Selstn 7iE 2 Soll s =RIRHC
120+
5 2NE Hol= A= S0IE|0] Ao Ery & RHEe| F AHS At 71ME 24 F 2 (32! 4, Yang et al, AAC, 2015)
=
o o =
g 80 £ niRHCHaR 28) 0l 3mg/kg =& F0{ Z1t100% 7 [ 4S Mz tsE
£ o B
= 40 SOIHCHT™ 3, Yang et al, ACS Infect Dis, 2015).
& A
3
01 ECs0=10.90uM B DAPI EdU merge a
e 128 (Batchl,  Batch? Batch3 , Baichd | A S = i
i T AR T B AW R R R A W R T 4} — } } | B S
1107 1x10© 1x10° i Y DMSO 5 5 01)‘|
o = = =
[Inhibition] < % % e
§ Inhibitor % % -E
D mTOR inhibitor1 2 8 s 0x
S ] ] ]
2 £ £ -
1204 3 3 3
H—‘—ﬁ'—‘——‘—-‘—ﬂ—H g EtBr
Sgofo ¢ L3 — S
= b4 0 40+—T—T—T—T—T
% H o ° B DAPI  Mitotracker Merged 0 200 400 600 800 10001200 0 200 400 600 800 10001200
o 40 Compound Number Compound Number
R 8
80 60 -40 20 0 20 40 60 80 100 120 140 160 2 c D
07 ECx0=0.096uM % Inhibition (set 1)
P T T T I I 1] S I I 1T N
1x107 1x10° 1x10° N
o
Inhibition ; . Screening of =
. ] B [ Primary screening } 50,011 compounds %
& 154 post at 10uM =
E A cytotoxicity positives
mTOR inhibitord ° InfectlF)n ratio { Clustering }
+ Parasite number @ 17 clusters & 46 singletons
120- C 400
~ [ Repurchase }
-§80- ' A Representative 29 compounds ‘g
3 from each clusters 3 300 091 a0
£ e |l
= ¢ Hit confimation 10-point DRC (duplicate) 2 Inhibitor 0 (f 7.0
< 40 @ 4 gos I
S Q I = 6.0
IL selection of 2-3 scaffolds @ 200 EGTA \ 1 o Wi e g 504
S £0 g
- = 3 g < 40
0 ECs0=0.096uM Hit to lead optimization [ i 3,0
[ T S T I N 1T S T 0 1YY N T T Mode of action studies E 204
1x107 1x10° 1x10° 100 ; ; : g ] o]
[Inhibition] 180 300 450 § 00 05 10 15 20 a0 0 20 w0 %0 ®0 &0
O8l 2. 204 oF5 EMS £51 5000071 Btete ATl U RE2 Time (sec) Molar Ratio 8 (call C/mol)
2 EETPE. (A) 10uM SE0IM 5000071 BHEle ATzl U 7 2t Yang et al ACS Inf Dis (2015)
TE 1 TR AZ2IGE S BB VI S ME U 2pet 7*—(7_*};;”) wj’(m o 2 2 o s ;H’)" 8 @
il = = 5 §—%=ILLI_—|,OOEI_—| = oo Am{ge~t x DA 2
H2S OlMo] A4S { S= USTUS 08 A7 &S (W 17420 T e o sioim A 121 3, F|EEAtAE =R U 0|E2S3(0 ot Fe| ofHo| TE
of SEIES THP-1 A 22 AARHIDE OOlo] 5 1 Amzly o e SU RESHE S s AT =
=) H 51, FAH IR A =T eRlEs SEt oMol HE ( ) 71445 DNA ExXIA| SHE EdU
z =3ict seiE( pabS SMf=Z
ot e & Eﬁ " }F?}ﬂg( = o ) FZMSO(D"] sate) 9| &2 couping(S21&fah)2 S5t A7 DNA A2t 2 ChojotlT! &t
H8E7 PAH QFMCHRL) D O|ZHS AT(REAH). int 2 Hi _ - o
amphotecljcmB( P QFMOER) & 0| = AH). 10 point 2 b L _ ) si=so| Gut S si(n) U 7|UESIAE DNAK), (B) O|E2Ca)|
= 5|2 S5t 5P I NF-KB (B) Ca2+ influx (C) mTOR (D, E) 4. HIY 7|8t JHEEZAE EX| oMo = Of Tie| Bfol Ajztst & 625nMo| XfelM| S=0llM 24, 48A17t = St
AT S AlSRr < = .
FHE(EEM) 2 THEHA) QI 7|AE A it e e .
iy R AR SRS A 5000070 SIEE ATRIoRRE BE KBS (©) M8isi eI 0}23 iSRRI} F91 2 RIS % Kok
oz ADHHEE0| E0[&0|TE MEEo] M |2t F11, 4, 10, 20 X 30uM)
30 . 31
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- PBS

-# Pentamidine
- 37 3mg/kg QD
¥ 37 3mg/kg BID

© L .
o N (&)}
L L ]

o
o
1

Parasitemia
(108 parasites/ml)

o @
o o
l L

o
o

10 15 20 25

Time (d)

12 4. X[ Bisphosphonates| &E2|TH=A0t F3F: In Viro & In
Vivo %472, (A) E2|IH= A0} H2X| FPPS AF2ld, 7 = 0,63, DMSO
SHUHZZ(EZHAY); 15 M zoledronate YACHEZ(Z2M); 92574

SHEIS(mEtY), (B) E2loteZ0t H2X| Xaf 232]d; 7' = 0.59.
DMSO SACHZZ(tr7 FAH); 100 nM pentamidine YAJCHZ=T(ZSA);
277N StEIS(TEHY). (C) x— 2|XE S5t 31EIE 5(==M, PDB D
code 5AEL) 2! 60(ElA4, PDB ID code 3EFQ)2| ThFPPS x—ior_—rj.x
A (D) x—M 3|HE E6t 352 37(Z 24, PDB ID code 5AFX)
(E1A PDB ID code 3EFQ)Q| ToFPPS Met7x E4M. (F) EJ’—
H2FA|(Isothermal titration calorimetry, [TC)E S5t XX ! cHat
o Z& oflix| 24, (F) Ciyst ZF9 Bisphosphonate2| &

FRIBA7I0] 2 7 ( G) 3 MBS S8t oE 2

|.

_)i'. pliat

xS

oo S Hr

oll I'HE (')l

t

|
oy %

0>

b Z=Q1 PBS CHEZTZHAY) ; 5mg/kg pentamidine 93
; 3mg/kg 37(QD, EEAM), 3mg/kg of 37(BID, 7 tAH),

A.2 Trypanothione synthetaseE HXO =2
Sh= glelt e S Mlx| W2
(Institut Pasteur International Network)

Trypanothione 2|f+ZFHHES0| WHISICIT AT R=

OIX}0|M, Typanothione synthetase= 0|2 AigtAlsH= £t

BHE2A 2 7 |ME| MZEof| TR0l CREAIZ R Q)

Ct. 2tM &2 HF2EI2 Trypanothione synthetaseS HX

O stz 214 ofs EM OJM0IE 7=l EElniiEE

S| FHLoll AZE XMoiNIS L=t uX} Stk 01F Lo &

I CHEfol tHtElS CHEHOIM 015 YHAIF o5t

Trypanothione synthetaseS HHIRIOH x4 ks B

ZOHOZ Z|MSRHCE

Yang G, Zhu W, Kim K, Byun SY, Choi G,
Wang K, Cha JS, Cho HS, Oldfield E, No JH
(2015) Inhibition of Trypanosoma brucei Cell
Growth by Lipophilic Bisphosphonates: An
In Vitro and In Vivo Investigation Antimicrob
Agents Chemother (accepted)

Yang G, Zhu W, Wang Y, Huang G, Byun SY,
Choi G, Li K, Huang Z, Docampo R, Oldfield
E, No JH (2015) In vitro and In vivo Activity
of Multi-Target Inhibitors Against
Trypanosoma brucei. ACS Infect Dis 1: 388-
398

Jin JH, Park EB, Kim KJ, Kim M, Lee S, Lee
KT, Yang G, Byun S, Lee N, Goo J, No JH,
Choo DJ, Lee JY (2015) In vitro Evaluation of
s-Triazine Derivatives for African
Trypanosomiasis. Bull. Korean Chem. Soc
(accepted)

Li K, Wang Y, Yang G, Byun S, Rao G, Shoen
C, Yang H, Gulati A, Crick DC, Cynamon M,
Huang G, Docampo R, No JH, Oldfield E
(2015) Oxa, Thia, Heterocycle, and
Carborane Analogues of SQ109: Bacterial
and Protozoal Cell Growth Inhibitors. ACS
Infect Dis1(5):215-221ACS

B3slk= Yy

1.

Joo Hwan No, Discovery of antileishmanial
compounds utilizing high content
intracellular Leishmania assay, Seoul/
Republic of Korea, 24-October-2015 (Oral)

Joo Hwan No, Leishmaniasis: Fighting
against New Emerging NTD with Bad Old
Arsenal. Where do we stand?, Seoul/
Republic of Korea, 25-October-2015 (Oral)

Joo Hwan No, Identification of starting
points for antileishmanial discovery using
high content cell-based assay, Seoul/
Republic of Korea, 26-October-2015 (Oral)

Joo Hwan No, Gyongseon Yang, Soo Young
Byun, Gahee Choi Lipophilic Analogs of

Zoledronate Inhibit T. brucei by Targeting
Farnesyl Diphosphate Synthase and Exhibit
in vivo Efficacy, Paris/France, 15-Oct-2015
(Poster)

5. Gahee Choi, Gyongseon Yang, Wei Zhu,

Yang Wang, Guozhong Huang, Soo young
Byun, Kai Li, Zhuoli Huang, Roberto
Docampo, Eric Oldfield, and Joo Hwan No,
Biological evaluation of multitargeting
diamidine inhibitors against kinetoplastida
parasites, Seoul/Republic of Korea,
23-October-2015 (Poster)

6. Gyongseon Yang, Inhibition of Trypanosoma
brucei cell growth by lipophilic
bisphosphonate: Anin vitro and in vivo
investigation, Seoul/Republic of Korea, 22-
Oct-2015 (Oral)

7. Gyongseon Yang, In vitro and In vivo Activity
of Multi-Target Inhibitors Against
Trypanosoma brucei, Paris/France, 15-Oct-
2015 (Poster)

B4 & H T 3¢/ 53 A7

1. Host-Leishmania interaction, Dr. Gerald
Spaeth, Institut Pasteur Paris, Paris, France

2. Trypanothione synthetase inhibitor
discovery, Dr. Marcelo Comini, Institut
Pasteur de Montevideo, Montevideo,
Uruguay

3. Diamidine MoA study, Prof. Eric Oldfield,
University of lllinois at Urbana-Champaign,
IL, USA

4. Intracellular parasite assay development, Dr.
Jean-Robert loset, Drugs for Neglected
Diseases initiative, Geneva, Switzerland

5. X-ray crystallography of inhibitor-protein
complex, Prof. Hyun-Soo Cho, Yonsei
Univeristy, Seoul, Republic of Korea
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ZR5t Agg oith= WS & = URUCEL Y ZIMZ LE - S S= LEFP MROMMIZ(Cancer—associated fibroblast)
SR el MEE 0|88t BY TAAMOIME HISt ZuE  E MMSICE J2{2 8, 2 A7E2 WA R LI|7HEO|
O 2Kt Fai FAA(CE0 = 128 uM)ZE 24 ZhMIZZ 2F 3ol ofS HIQH M MRSt WA X|Z LiATte| itz
F(Huh7) 20 T E T ZAR((C50 = 38 UMELE A AIE ATECZM, HIAMEH LS| LA X|2EE BT
2ol tholl O =2 s Bt 2 S0 g2 2 S SX0= 2 A7 E S33C 2 O7E Sall, WA &
Cancer Biology Research Laboratory T2 EUE N TNE US UCIZ ASS XEH 4 Y E EndVTE SHE 4 QU Kl 21252 YK
= Aof TS 2lah ZHS THSS CrMIZE S B A 7] & ), EARMO| oS FHEHIIMEZHUVEC)2| AER|A MR
ﬁ:r" i—llllgxl' - A-|%CI>-IEI_I- I:_I!-AI. Hh xns ATged AARS A= Y ASICL 20, & 2| FEE EndVTe| S 7|EC= FICH, 0|E =uk A5

=
H| genome siRNA AT 2|d HHZ Salf =2 EfIE

Sk of| "o}
o= o -
2) A0 CHSt LHEE ST 7 [= A2 LRI PAK 7= LHIZIE OYS 2R & QU= WSSt AIAH T
Non-IR
A7 FEH St WCTS generation yV,

SHAl X |2 LA 2 David Shum SIT-RIADS), BhaZ HLRIADS), 3171 SH7RUADS),
Constantin Radu SI7-&I(SMA)

ADS : Assay Development & Screening SMA : Sample Management & Automation

ey Ll F6102

Imaging m Phallaidin H F-actin
0060000000060
000 698000000

> 000 000

v ool 23 LHDMIZOIA WA R MRSI0] ofxl OFF TS I3t b
000080 000

000000000000 —I":DI Ell-l;h—'?
©00098¢ 90909000
9060000600600

M Hoechst M Nucleus

r

A. 2015 A3 XIS BCl 012 EONE, 2 SIS ofy 2T UBS Efzle
2 5t =2 w2517 | 2IsH 96-well Z|0|E0f|
20154, 2 A0S CHSOl & 7HX| RIS S8UCE 1Y) 7[R Bt 214 Ada|d AAMS NBHOE TEFY

LRAXIZE QIS BRI ZUYOIME 75, 2) SAFol o CHa> ). TR 2 O TN S SIS OWEE HIRt OIS S TV s g M98t HEE LT (pand RO 27| 5712t
ofF AT2ld S3E A

Bt LIS STUPI= HOR URIE MANM Q& L7 AHEI AEF|A MQO| B7IZ BHEIUCL 622710 %22

O3S BHEIEE 4 Q= MESE A T, Q oo I35t 51512 2lo/=2i2|o| A2l Sl WA offt

Cancer stem cell

MNzZ 37| H AEA HRO S7IE AN 4= U= 6712

A2 S| CHEH LHAIS ZTIA|F = ZI02 222 MHFCHAR! 4). £5|, CHR-980142} Oxaliplatin®

—==_ Fibroblast
"= Endothelial cel

#’ Hepatic stellate cell

3XHH SL0|MIEHA(TME) 2= R Colen U Xl HIAIM S LHT|ZIE 0382 HUVECOIA AN Q= MR5IS 32| ZAAZICH
ObM ZIMIE UB(HCC)S 7|E Btet S8t hsh 25t ey DIEISH A Q= AHSISE A|AEH] JHdt
LHAE 247] 20 OIS S=517| I3 USHLOI AZEH 2y 1 chmmat Zor TAKIMCTS) DX A L EOIEAIS uioH S LI Mz TS LT MEZ(EC), BED M= U 7|
AFSI0|CH Z|2 3RFR HIQE A|AEIS SOt A AlQkEF Bt in viro SAT ZUAAH: THRSE TA517| X, HUVECES "> Moz Me|o] UCE LHI| MZZ= FAMIZZOIM X|EA

WISB(L=2HA), [ XA=AH)0] MIZE ME CHE Moz FAMS!E CiM|Z

S #IE AT2IE0 M22 YuoR FR0T /0 H= BY FHAHE %6-well Z2(0|E01| TAE A 0l0|X[= 2mH[|E: Ol welet T 5 Bk, VEGFRs, Tie-2, EGFR,

& BY T ZLMCTS)S AA| LH =2l Ha|Ma|st Hes AlAmig oigs) 2=t PDGFR, CXCRsS Z&loh= CHYtt it Al QIXt 24|

Moz iR FAH | 20l Alf 7Holl Z[=SHE AF2| £ oiSiT) LTl MZZollMe| o|H ~-BHISL] 2SIE &

d ZHOICE 2 A72RI0| 7EE Mz B FoA 22 ESH 2 SHRE2 HUh7Z20E T E B A2 ChA ol MIzLo| ME FAL T2\ FRS REskE H2{7EK| &

2 ZHMIE 2B Q| ZAT|MIBHAS MHStot7 | flehM Huh7(2F 2 ZeF Tatxol A2HTHEE XM2IREMN 22| T S Mg 7|H0| O|FOfXICt, LHO] ML= LHO|ZtHO =Y

A 2 M), WIBB(MRAIE), LX2(ZHIMMIE), J2|l1  oflMe] 3L SA! x| E1HE Hlwict 2 S5 Sall, & (EnaMT) 2Fd F0i| 4% OMIZS| FES Sh= MIZE LIE

HUVEC(ZZUIINE)Z TECh QAT I IR & 4 ZHIZE B0t 71RIMIE Afo]o] Zhst ASELZ0| LIA| EICt EnaMT= LHI|MIZOIA A3 OFMIZERL SAFSH Al

4 752 Yo O Al 20]| CHMIZES B 7oA 2 Lh= ChMZd S FAA0IM 2fF Ldo| B7tEs =0l EZ20| YA FMet ufgoR AE dREN 2 XX HRst

HE Fdots ZZtol M=ol ThE MASH 2giHIES 2fEl 3, 1 Zut 7Y 2= Lol U0 SLT|MEZ0] ol Ofl 2HO4SHCE. ESH ZSUTIMEHEIM HIMZE= fof ZIgh
35
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Non-IR CHIR-98014 micro-environment for liver cancer therapy,
Seminar, Catholic University of Korea, Seoul,
Korea, 19-March-2015 (Invited talk)

3. Haengran Seo, Establishment of novel assay
system for liver cancer therapy, The 2nd

collaborative symposium on drug discovery,
Oxaliplatin (Eloxatin) SNS-314 Mesylate Seoul, Korea, 06-April-2015 (Invited talk)

4. Yeonwha Song, Establishment of

4]
x,
|

“HH .

{

Multicelluar Tumor Spheroids-Based

b

Phenomic screening Platform for

‘HNH |

Hepatocellular Carcinoma Therapy, Korean

W‘o

Society for Molecular and Cellular Biology,
Seoul, Korea, 22-Sep-2015 (Poster)
5. Haengran Seo, Crosstalk between HCC and

\

IR AZDg931 —

Hepatic stellate cells Contributes to the
Chemoresistance of HCC in Multicellular
Tumor Spheroids, Korean Society for

Molecular and Cellular Biology, Seoul,
Korea, 22-Sep-2015 (Poster)
6. Haengran Seo, Assay Development for

TW-37 CCT129202

=)
a
i
"
g
&y
ox
i

Hepatocellular Carcinoma (HCC) Drug
Discovery using High Content Screening
Technology, Seminar, KIRAMS, Seoul,
Korea, 12-Oct-2015 (invited talk)

33 4. HUVECHIM A R HREE AHlsts 671X 2=, 7. Haengran Seo, Establishment of Multicelluar
Hoechst2} Pahlioidin SAS Sali M| otf 4=, 3 37|, Mz 37|, 1

20 oEl AERA HR0| HES SHYS.

Tumor Spheroids-Based Phenomic screening
Platform for Hepatocellular Carcinoma
Therapy, International scientific symposium
A‘|J'_l_|. Institut Pasteur International network, Paris,
France, 15-Oct-2015 (Poster)

B.4 4l & Tl F21 S A+
iﬂ
B2== 1. Establishment of 3D-tumor microenvironment
1. Seo HR (2015), Stromal cells in tumor

microenvironment: promising target for

(TME) for liver cancer therapy, Dr. Kang Mo
Kim, ASAN Medical Center, Seoul, Korea

hepatocellular carcinoma therapy, Curr Cancer 2. Development of radiotherapy through

Ther Rev. Vol. 11, No. 2, 2015 issue. (Accepted) regulating radiation-induced endothelial to

mesenchymal transition, Dr. Yoon-Jin Lee,
SkA HiIg
B3slk= Wy KIRAMS, Seoul, Korea

1. Yeonwha Song, Sulfasalazine inhibits 3. Drug discovery for overcoming radiotherapy-

cellular growth through impairment the ROS resistance in lung cancer, Dr. Seong-Yun
Jeong, and MD/Ph.D., Eun Kyung Chio,
ASAN Medical Center, Seoul, Korea

4. Assay development for personalized cancer
therapy, Dr. Chungsu Kim, ASAN Medical

Center, Seoul, Korea

pathway in CD133+ Hepatocellular
Carcinoma Cells, Korean Society for
Molecular and Cellular Biology, Seoul,
Korea, 22-Oct-2014 (Poster)
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X517 | QoA M2 2&M Z2EZ 0|88 @S 8t F o|uX| M} B2 ATa|L2 Zglst Ho= =
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A B resonance energy transfer donor for protein—protein

2015 Transgenic ex-vivo imagin

interaction studies, A4stat 2XAM|E M=5ts| ZA[St

= i3], 2015\ 52 13, ChSHRI=E (LAE])

B.4 Al U ZIsH 501 ZE oi7 : i
1. MR Bl 12 | QIO B2 Hio[2IA 2 Computational Biology

J8 2, GFAP-E2—Crimson &Z! T8t 0jAQ| MM EN 24 (A)
A=E2S DLIEZSH| lsh Glial fibrilary acidic protein(GFAP) Z2
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g 1. Nguyen TT, Tsoy YR (2015). A kernel PLS 17-March-2015 (short talk) .
Elil. based classification method with missing 2. Inhee Choi, Strategic HTS Compound Assay Development & Screenlng
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-EEI- 2. Song M, Jeonga E, Leeb TK, Tsoy Y, Kwon Y, International Scientific Symposium - Institut ElIXl: David Shum
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1. Yury Tsoy, Through synergy of cheminformatics, Cancer Research, Samsung Medical S
bioinformatics, image processing, and data Center, Korea. E.Ill_l.
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2|0 ofL|2t O1M|0] ZHEt XE5t0f TZZQ! XA Z2|FHHRE), Ho[2ABY 74 Hlo[214, of=2t HIo|
2 HMiZst= ARILICEL ADS &2 ZE Tl 1) OMI0] 71 HA HIZ2A HIO[2A) A7t 22 MEs Uy =23
2) ofM[o] =2l 3) O1M[0] XtS3} 4) = Chgdt A32|d o| BE A2 oMo HZStet 2l
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