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3}tgt= 3D conformer DB

MultiConformer 44 Catalyst DB 44
KCB Library ol AHA
Wolecules Pharmacophore 22 M
Catalyst DB -

per KCB Library
Protein&Ligand H&

chm > json 2t

Pharmacophore clustering

of2{ pharmacophoreZ H|25t7| 2|8 2t pharmacophores & Ato|2] 72| A4k, | Feature generation

{2l Y9l pharmacophore 7|52] £+ YX|sHs 7|5 242 root-mean-squared
#elol g2 BY
Hypo 01 Hypo 02 Hypo 03 Hypo 04 Hypo 05
Ligand Receptor
Hypo 06 Hypo 07 Hypo 08 Hypo 09 Hypo 10 Complementarity
Chemical Features
——
czD
Dendrogram of clustered Distance matrix of clustered
pharmacophores pharmacophore

Fit value 7|2t
Fitvalues 2177 The Fit Value depends on two parameters Virtual Screening xr%?:”tl‘ 7 I‘*OI‘EI'A_l 724]1"

OpLt & SHeX]
thrﬁ?ta\f:ﬁzg[ﬁé%; Lﬁfo ! - pharmacophore feature S0l £0{ €l 7t5%|
x| - Ligand®] feature£0| pharmacophore?| Center2t Ak A
AOpLE 7k2 ] M2
json>chm gt

W =weight of hypothesis features a

D =displacement of the feature from the center of
the location constraint

T =radius of the location constraint sphere for the
feature (tolerance)

Ligand feature

SD It 4o

Pharmacophore feature

pharmacophore®] 731/ T} featureS o
B3 SA0Ht ATHE 02 FREHX| LiERHE JHEA]
Jlezte 1,002 B8

2 Front-end= XHHIAIZE T3|Q12|3 Nuxt.jsE AFRSI 1, JHAIEMM T2 M E S 2 1j|0| X|0j| A Ef2] che R T} hinding site
% ligand 3D 1= = NGL viewerE Sdlf A|Zt2}SIRICt Feature generateE 22IstH THHE-2|7tE Z7|HEe| Q3 Phar-
macophoric features2 Mot X522 M HH(Recommended Feature Selection)2 ME{SIAHLE JHE featureS2
MEetsto] D 20| 7HsotCt 2|5 MEYSE pharmacophoreOf KCB Library2| 7HAEIMES 0| 238t0] EfZl T Elof Zgtz!
o2 o|ZE| = gletEE0| ATt BEE X|Z Zolst 4~ 9C},
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SRS E 22 2018HRE StEE & U S 7t Az A HIO|E HEE HS
HS5tA 1 LHA|Ql Cloje 280| 1872 = =frl ULt Hit &4 52213 Active
HSEIACE.

% SAR 242 ¢

&} QICH 20201 307H 7| 2Hoi T|O|E{2
St LEFEE 206

=5 L2EF 20194 (%+Al) 20204

Toli=tetE 2to|HEE] 144 114

24 2to|=2{2| 2A 1474

GPCR2}0|E2{Z]| 2 10H

siot2 iz Focused 2t0[E2{2] PPI 2t0|E2{Z2| 3A 1024

Fragment 2t0|22{2| - 4

MAS 2to|=E2| - 34

gtE Jhset 2to| 2212 157 21

PharmaCore Collection - 2

dFAHBEN FE 3M7tset EE 11A 147

@ starsueug
| %2442t sfelE &8 ozl
SEIHH| U HhE 2l FESHEE Tl
e
T 2k A abH| TAR| kx| At kA T 2k LS|
2017 195H 62 3719 1373 361,5617H 181,03274
2018 188 667 2973 1175 253,5147H 191,81074
2019 188A 97H 3062 185%] 239,03474 206,98071
2020 223H 1054 4143 2543] 479,3327H 423,12074
© 20201: 414310l ZH X 479,3327H 3HEtE W 1,8437H/2)

| sigl= 28 X3

=7t

ZHA 7Hx1'87H2020'3)

== 2HChemdiv 20208 2| X 107+ $37/7H)
s — 7HK| tFg o3 2



oA 604 o| | At 22RO Chsto] 20871 ofA&te| BtetE0| LY At-of - Hoj| S &0 85|10 UL 2019'4 Al
A X2 97422 of|' A CHH| S5t 1, O & MM &8 HLIF177(17.5%) 22 3 A| SCHEIQUCE 20201 A7
otr| 282 1057*OE 20191} H|WSIHAME AZ SIISIFCH, A 28 H|20| 3371(31.4%)2E X|&EHo=
Bt UCH 20203 127X otetE &8 5 HA|l4~= 1,042710|Ct
| 712HE slets S8 sig
HE 2017 2018 2019 2020
A7) 20 33 37 36
AR 13 4 17 33
CHet 29 29 43 36
Al 62 66 97 105
2018 SHEV R E = ™A BHE JHst 2tehE 2lojEe{2|e] AXFEHE ZElslo] EE2Xte| 28 g2 AdadE S
ot=otgtE 230 ERStD U= HI0IHE HAHE ™H|o|A| MSsk UCE
HIoJE Z|gte| otetE ME0| 22 243| 75t UM E3| AMel ZBL0= MSES H0|H 7|He 2 x[Ho|
ofgtE MED XA A St M2kE e o~ OO H|0|F 28 X[ ALY i 0|20 AHAH|e| &&0| B7tE
71C)Eg Af %J f
ofet=E M g8 92 (2000~2020)
Chel ot o
7|z CHet ArAH|
120
100
17
33
80
1
4
60 6 43
13
- 5 3 9 34 3 |32 29 *
40 8 1 2
7 18 5 ° 29
,om N & i 14
20 2 18 1: 13 13 1@

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
pal
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| SighE dhs sl
=5 = olE BR HHE ot EE 2=(7H)
Pre-made 2t0|E2{2| 253,255
Lk k= 212,837
Active compound (AC) 4,976
sletEed Active derivative (AD) 5,035
HEZS 393 Cherry-picking 2t0|E2{2| i
Hit compound (HC) 238
Hit derivative (HD) 2,991
24 226,077
E%| 479,332

2020 StetE2H0M HHEE SIEE2 & 479,33270UCE. 2 B

& pre-made plate 2gf=0]| 253,25570, Xt& ME atgt

=22226,077HFH M, XI5 MH F active compound (AC) 2keh= 4,9767H, active derivative (AD) &Het=2 5,0357H, Hit

compound (HC) 2387}, Hit derivative (HD) 2,991717} BHEE|RUCE.

| Pre-made 2}0|E2{2| Hi= izt
No 2to|22{2| ZF 2FYEl (plate) HHE £~ (set)
96 well 22
1 CHERIES 2to|ER{2]
384 well 2
96 well 12
2 QiMslelE 2lo|Ea|2|
384 well 3
96 well 9
3 HMAH= 2to|EE] g
384 well 2
96 well 1
4 PPI 2t0|E2{2|
384 well 1
5 Fragment 20| E2{2] 96 well 4
6 Kinase 20| E212] 96 well 2
EXI%| 58

Pre-made 2}0|E22{2|= plateE AFH H|ZsH0d
Cte=2| plateE sHHO|| MERS 2 M, freeze-thaw cycle?| EH=0f| 2
ULt 202040|=
HMAE 11 sets, Fragment 4 sets, PPI 2 sets, Kinase 2 sets 2= ULE. of;lgfsu Zose
focused library2| & JHMEZ I8l XISHO =2 =gt ZI0|C} 2021'H0f=
library 31t 2t20| O Z7}5|7|S 7|chsict,

28 At dREl = S5 f I

83l

pre-made setQ 2 A4 El Z2i[0|E(96 well, 384 well) & HEi}E.*E 24 sets,



| 2020 5jut7| stetE &L Mt 2HA|(542) izt

& digt
Azl Target 7|8t A32|'d: 34
===le type Function 7[gt A32|d: 20
BA At 2f(14), Z4EE(42) / COVID-19(62), MBA|/=[Heh(8), X HE2H6H), 7|EH16U)
CHEF Hh= (1)
=Xt 7|8 |o|E &8 stetE ME(27H)
sfetE Hol/ 2R HE M2 XY (55U)
. A - Pharmacophore model 7|t 7HaHEFA: 1374
dojuzz O exica dstoc a3
(EEIsh - BAHE S mo| MY AR £(X) 37
-PPIZZ: 17
- Hit S =A| EHEX2: 10A
- Pathway =44 2t0|E2{2| & X|3l: 5A
EARDXN
Ef_é_IrE_lH | CHE(1371), MAHE(8H), A4 (67), Fragment (22), Kinase (27)

2020 staty| A7 SHEtE 22 0tEH|E Target 7|2t A3 2|3t Function 7|8 A32|H0] 242} 34741k 20422 <F
1.7:1°| H|2E LIEPACE MutH o2 SHetn| (771 147102 71 D, 28ie E3| 24 X=X A 10722
SHOtH| CHS O 2 =O M, COVID-19 ST KtM|7t 67102 3 2 | HAS HtHSIRICt BN = Rlets Tttt
MBA AFE BHOE RFESHA A& UL

COVID-199| g&fo = o= x%t=
A o

+2X17}Hl0[EIS HR3t0] I SIIES MEsH HHI7L 277102 HH| 547 B 50%2 AB[Sto] HEX UEY 2271
FUO0], MENQl HA BUS BESI0] 2ITXs SR, WS F2 BN, BH X 2N 5 CYH YHSR
ShEH20| MEE|QCH NS 142, BEXI0| ATl UMl U0| 1S ¥ 214 U I+ THoHD, OLAE £2
Eajj0]o| 2D HITE FE 7|8t BtetE M B22 SCHAIZORM Ty wro| M2 CH2 17| ofete shEo| Xjeig
x| Aof2r 4 AL,

SHEI2 B HHSS CIAEOR BAlslo| 2210 70 2= 2to|=zi2] U HojE 74, 2Y WHES X|aHoz
It Azlolct
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| 28 =2(20204 312)
ol E2d ofet= 2t0|HE(2|E €85l BRE =5 =5
No ==% XXt e

1 Development and structure-activity Bohee Kim, Seungjin Jo, Sung Bum Park, Bioorganic & Medicinal Chemistry
relationship study of SHP2 inhibitor Chong Hak Chae, Kwangho Lee, Byumseok Letters
containing3,4,6-trihy- Koh*, Inji Shin* 2020, 30(1), 126756
droxy-5-oxo-5H-benzo[7]annulene

2 Selection and functional identification ~ Myung Ki Min, Rigyeong Kim, Seok-Jun Moon, Scientific Reports
of a synthetic partial ABA agonist, S7 Yongsang Lee, Seungsu Han, Sangho Lee & 2020, 70,4

Beom-Gi Kim*

3 Anovel tyrosine kinase inhibitor can Ms. Ji Min Oh, Mr. Se Hwan Baek, Dr. Prakash Thyroid
augment radioactive iodine uptake Gangadaran, Dr. Chae Moon Hong, Dr. Ramya 2020, 30(4), 501-518
through endogenous sodium/iodide Lakshmi Rajendran, Dr. Ho Won Lee, Mr. Liya
symporter (NIS) expression in Zhu, Mr. Arunnehru gopal, Dr. Senthilkumar
anaplastic thyroid cancer Kalimuthu, Prof. Shin Young Jeong, Dr.

Sang-Woo Lee, Dr. Jaetae Lee, and Dr.
Byeong-Cheol Ahn*

4 L-type Calcium Channel Blocker Jeong Yong Choe, Da Seul Son, Yanghee Kim, Molecular Pharmaceutics
Enhances Cellular Delivery and Gene Jun-kyoung Lee, Hanho Shin, Won Jun Kim, 2020, 77,777-786
Silencing Potency of Cell-Penetrating Young Gyu Kang, Pooja Dua, Sun Woo Hong,

Asymmetric siRNAs June Hyun Park and Dong-ki Lee*

5 InSilico Exploration of Conformation-  Ayisha Zia, Muhammad Imran and Sajid Journal of Chemical Information
al Dynamics and Novel Inhibitors for Rashid* and Modeling
Targeting MEF2-Associated Transcrip- 2020, 60, 1892-1909
tional Activity

6  Autophagic inhibition via lysosomal Hui-Yun Hwang, Yoon Sun Cho, Jin Young Kim, Cancers
integrity dysfunction leads to Ki Na Yun, Jong Shin Yoo, Eunhyeong Lee, 2020, 72(3), 543
antitumor activity in glioma treatment  Injune Kim, and Ho Jeong Kwon*

7  Identification of a New Chemotype of ~ Hyunkyung Cho, Joo-Youn Leg, Sang Yoon ACS OMEGA
Anti-Obesity Compounds by Ensem- Choi, Chaemin Lim, Min-Kyoung Park, Hyejin 2020, 5,4338-4346
ble Screening An, Jeong Ok Lee, Minsoo Noh, Seunghee

Lee* and Sanghee Kim*
8  Discovery of 4-hydroxy-2-oxo-1,2-dihy-  Srigouri Huddar, Chul Min Park, Hyung Jun Bioorganic & Medicinal Chemistry

droquinolines as potential inhibitors
of Streptococcus pneumoniae,
including drug-resistant strains

Kim, Soojin Jang, Sunkyung Lee*

Letters
2020, 30(9), 127071
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9  Crystal structures of human NSDHL Dong-Gyun Kim, Sujin Cho, Kyu-Yeon Lee, Cellular and Molecular Life
and development of its novel inhibitor ~ Seung-Ho Cheon, Hye-Jin Yoon, Joo-Youn Lee, Sciences
with the potential to suppress EGFR Dongyoon Kim, Kwang-Soo Shin, Choong-Hyun 2020, online
activity Koh, Ji Sung Koo, Yuri Choi, Hyung Ho Lee,
Yu-Kyoung Oh, Yoo-Seong Jeong, Suk-Jae
Chung, Moonkyu Baek, Kwan-Young Jung, Hyo
Jin Lim, Hyoun Sook Kim, Sung Jean Park,
Jeong-Yeon Lee, Sang Jae Lee, Bong-Jin Lee*
10 Rifamycin O, An Alternative Anti-Myco-  Bui Thi Bich Hanh, June-Woo Park, Tae Ho Kim, Molecules
bacterium abscessus Agent Jae-Sung Kim, Chul-Su Yang, Kiseok Jang, 2020, 25(7), 1597
Jinsheng Cui, Dong-Chan Oh and Jichan Jang*
11 Antiviral activity of sertindole, Yi-Seul Yoon, Yejin Jang, Thomas Hoenen, BMB Reports
raloxifene and ibutamoren against Heegwon Shin, Younghoon Lee & Meehyein 2020, 53(3), 166-171
transcription and replication-compe- Kim*
tent Ebola virus-like particles
12 Identification of new arylsulfide deriva-  Se Hwan Ahn, Kyu-Seok Hwang, Dae-Seop Bioorganic & Medicinal Chemistry
tives as anti-melanogenic agents in a  Shin, Seong Soon Kim, Jung Yoon Yang, Byung Letters
zebrafish model Hoi Lee, Eun Jung Bae, Byeong Wook Choi, 2020, 30(13),127201
Myung Ae Bae, Jin Hee Ahn*
13 DeepHIT: a deep learning framework  Jae Yong Ryu*, Mi Young Lee, Jeong Hyun Lee, Bioinformatics
for prediction of hERG-induced cardio-  Byung Ho Lee and Kwang-Seok Oh* 2020, 36(10), 3049-3055
toxicity
14 Role of RS-1 derivatives in homolo- In-Sook Jeon, Jae-Cheon Shin, Seung Ryul Kim, Archives of Pharmacal Research
gy-directed repair at the human Kwan Sik Park, Hyun Jung Yoo, Kwang Youl 2020, 43, 639-645
genome ATGS locus. Lee, Hak-Kyo Lee, Joong-Kook Choi*
15 Anticancer Activity of Pyrimethamine Dae Gyu Kim, Chul Min Park, Srigouri Huddar, Molecules
via Ubiquitin Mediated Degradation of =~ Semi Lim, Sunghoon Kim*, Sunkyung Lee* 2020, 25(12), 2763
AIMP2-DX2
16 Inhibitory effects on Streptococcus Ju-Lee SON, Ah-Jin KIM, Seunghan OH and Dental Materials Journal
mutans of antibacterial agents mixed  Ji-Myung BAE* 2020, in press
with experimental fluoride varnish
17 Peripheral Inhibition of Small C-Termi-  Harikrishna Reddy Rallabandi, Dongsun Lee, Bulletin of the Korean Chemical
nal Domain Phosphatase 1 With Jinmo Sung, Young Jun Kim* Society
Napthoquinone Analogs 2020, 41(6), 657-664
18 Identification of Diphenoxylate as an Jin Soo Shin, Eunhye Jung, Yejin Jang, Soo ChemRxiv

Antiviral Agent Against Severe Acute
Respiratory Syndrome Coronavirus 2

Bong Han, Meehyein Kim*

2020, in press
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19  Identification of 4-Anilino-6-amino- Jun Young Lee, Young Sup Shin, Jihye Lee, Bioorganic & Medicinal Chemistry
quinazoline Derivatives as Potential Sunoh Kwon, Young-hee Jin, Min Seong Jang, Letters
MERS-CoV Inhibitors Seungtaek Kim, Jong Hwan Song, Hyoung Rae 2020, 30(20), 127472
Kim, Chul Min Park*
20  TMBIM®6/BI-1 contributes to cancer Hyun-Kyoung Kim, Kashi Raj Bhattarai, Raghu Nature Communications
progression through assembly with Patil Junjappa, Jin Hee Ahn, Suvarna H. Pagire, 2020, 71,4012
mTORC2 and AKT activation Hyun Ju Yoo, Jaeseok Han, Duckgue Lee,
Kyung-Woon Kim, Hyung-Ryong Kim *,
Han-Jung Chae*
21 Insilico screening of GABA Jin-Young Park, Yuno Lege, Hee Jae Lee, Journal of Molecular Modeling
aminotransferase inhibitors from the Yong-Soo Kwon, Wanjoo Chun* 2020, 26, 228
constituents of Valeriana officinalis by
molecular docking and molecular
dynamics simulation study
22 Diversification of Heteroaryl-Aryl Ether  Sung Min Choi, Jeong Seob Byeon, Eul Kgun Bulletin of the Korean Chemical
via Ligand-Free, Copper-Catalyzed Yum Society
O-Arylation Under Microwave Heating 2020, 41(8), 837-842
23 Discovery of a Novel Chemical Chung Hyo Kang, Sang Un Choi, You Hwa Son, Anticancer Research
Scaffold Against Mutant Isocitrate Heung Kyoung Lee, Hye Gwang Jeong,, 2020, 40(9): 4929-4935
Dehydrogenase 1 (IDHT) Chang-Soo Yun, Sunjoo Ahn, Chi Hoon Park
24 Punicalagin Ameliorates Lupus Yohan Seo, Chin Hee Mun, So-Hyeon Park, International Journal of Molecular
Nephritis via Inhibition of PAR2 Dongkyu Jeon, Su Jeong Kim, Taejun Yoon, Sciences
Eunhee Ko, Sungwoo Jo, Yong-Beom Park, 2020, 21(74): 4975
Wan Namkung, and Sang-Won Lee
25  Efficacy and pharmacokinetics Kyu-Seok Hwang, Hyemin Kan, Seong Soon Neurochemistry international
evaluation of 4-(2-chloro-4-fluoroben- Kim, Jin Sil Chae, Jung Yoon Yang, Dae-Seop 2020, 7141,104870
zyl)-3-(2-thienyl)-1,2,4-oxadi- Shin, Se Hwan Ahn, Jin Hee Ahn, Jin-Hwa Cho,
azol-5(4H)-one (GM-90432) as an II-Sung Jang, Junnyeong Shin, Jaeyoung Joo,
anti-seizure agent Cheol-Hee Kim, Myung Ae Bae*
26 A computational drug repurposing Raj Kumar, Vikas Kumar, Keun Woo Lee* Computers in Biology and
approach in identifying the cephalo- Medicine
sporin antibiotic and anti-hepatitis C 2020, online, 104186
drug derivatives for COVID-19
treatment
27  Phenotypic Discovery of an Antiviru- Seung Min Kim, Jongmin Park, Myun Soo Kim, ACS Infectious Diseases

lence Agent against Vibrio vulnificus
via Modulation of Quorum-Sensing
Regulator SmcR

Heebum Song, Ala Jo, Hankum Park, Tae Sung
Kim, Sang Ho Choi,* and Seung Bum Park

2020, online
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28  Discovery of cyclic sulfonamide Young Sup Shin, Jun Young Lee, Soojin Noh, Bioorganic & Medicinal Chemistry
derivatives as potent inhibitors of Yoonna Kwak, Sangeun Jeon, Sunoh Kwon, Letters
SARS-CoV-2 Young-hee Jin, Min Seong Jang, Seungtaek 2020, online, 127667

Kim, Jong Hwan Song, Hyoung Rae Kim, Chul
Min Park*

29  Structural and Functional Study of the ~ Sung-Min Kang, Chenglong Jin, Do-Hee Kim, Journal of Medicinal Chemistry
Klebsiella pneumoniae VapBC Yuno Lee, and Bong-Jin Lee* 2020, online
Toxin—Antitoxin System, Including the
Development of an Inhibitor That
Activates VapC

30  Application of multi-omics technology =~ Sang-Yeop Lee, Hayoung Lee, Sung Ho Yun, Scientific Reports
for the elucidation of anti-pneumococ-  Sangmi Jun, Yujeong Lee, Wooyoung Kim, 2020, 70: 20685
cal activity of 3-acyl-2-phenylami- Edmond Changkyun Park, Joonyoung Baek,
no-1,4-dihydroquinolin-4-one (APDQ) Yoonna Kwak, Soojin Noh, Giwan Seo, Soojin
derivative against Streptococcus Jang, Chul Min Park* & Seung Il Kim*
pneumoniae

31 Chemical Inhibitors of DksA1, a Kyung Bae Min, Wontae Hwang, Kang-Mu Lee bioRxiv
Conserved Bacterial 4 Transcriptional and Sang Sun Yoon* 2020, online, 420422
Regulator, Suppressed Quorum
Sensing5 Mediated Virulence in
Pseudomonas aeruginosa

| 7120/T(202014 371)

ct=slet=2d XS St E libraryS 28% 7

|= 07 Atz

No 71201 AL 7lg0|1™ & 7|
1 FRLIXZH 22 WY (F)2 02 HiO| 2At0| A A
2 20| LHIO|H A X| 2 M| S 2= Y (F)otEHI2tFEIA

3 AFEMEE o

SHIO[ZAE K2 Y=

(F)LtolH



20 7|12 - FBDD (Fragment-based drug design)

[ZI2E]

CHHA AN 7|8 Mofdi=n}
Fragment Based Drug Discovery?|

22 X2k
=20 "1

Teichetm ofslrel ma/Z A A YRiFElA iR

M=z
so7l=2
AoF2 3| X2 1,000 Da 0[5te| 2K ofZ 1t ehH|Lt THHE oF= antibody-drug conjugate (ADC) &2 nEXt A==
L0 2 2= ULCH DEX 2E2 Biologics 2t & oHH, 1970 ACH 2ol FHLEl RHEFE CHHE 7|22 J[€Ho 2 1990 Zof|
M| 2F= 2| ZHEO| AIEHE|RA 11, 20001 ACHOl| S &S SHHAM 2009 0]= 10CH & H'I*E1 o|2FEZ 0| cHt1I°| F=0| 571i2] Z=0|
SEEl= § 245 HESh= FM0ICh O2{Lt 20201 HMol|E HA| 2|eFEe| HIE2 A7t HEH 7|Z2 2 XEX} o4=0] oF
70%%E AHX[StD A, &2 5 20| 2 65%E RAIY A= MAEILC]

OF ol

A olFFO| MEO| F= FANZA, FO Z27} UFALS O|ESH=C| HI3H, X=Xt of22 BF 2
Crdet MECZ 82| HE[dS 7HEICh ot o7t A0 ME HZE M| HIES Z=3liof ot= A off
At F=2 ME HIELZ At EH%°I H 20| 20| 5t COVID19 Hil Z52| =2[0f|A £, Biologics= CH7H 'd&/d
20| RS 2R =2 HREE +HZt &2 220| 7hSSITh 4XH44Y AlTief of2] Heto = =715t MEAL o=
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KNEX 42 =0l ANME S E 271X MEH HAR7|=0| HRSICH HA &F0| 2SI A= E LIEH ERU S (7=
CHIHEN O] CHSE 3% LM FE HEES 2E0HCt FA| IEE Ch A 7|&2 085610 1990 AR E of2] H|2f 7| 40i| A THHE
X FE 7|8 dlofdtm A7 M EE|RUCE 1995 0] £A|El 00| = X[=H| saquinavirlt 199901 O|= FDAO|A &21E Tami-
flu, 22|11 20010l EAIE Gleevec S0| 33X 2 JNUEHM 0|5, R CI=H HAMSE IR E structure-based
drug discoveryE Z&%HA| EUCt LE|LI2IA = LG 2tetat F2|ABKX[LYA(F)E FSHCE FXI|dh Aofds ARLE

Se5tSCt
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SAl0fl combinatorial chemistry®t $tetE 2to|22{2|2 &83t high throughput screening (HTS) 7|&0| CHE ®IFAIS
SHO R 1990 B E &8 E|7| AZSIACE. Pfizer A2| HIV X|2X| Selzentry (Maraviroc)= 1997301 2F 500H52| 3tet=
2to|E2{2|E A3z o “*%‘5%‘2‘11 2007'A0]| O|= FDA 5212 8| ZICt. =5t H=2] GlaxoSmithKleine A= Ligand
Pharmaceuticals 2t 357E Sali 19974 2k 267t Fo| o= 2to|=22{2|E A3 2| 30 Promacta (eltrombopag)2ts=
HALA LA T K[=HE 2008'—501| 0|= FDA 012 7| Z[UCt Z2 WA OZ AstraZenecas 19930 3tetE 2to|E
22|E A32|d 3t Iressa (Gefitinib)= 2003H0]| EAISIR 11, Roches &2 Al7|0] A32| 8t Tarceva (Erlotinib)=
20040f| ZA[BCE,

Fragment-based
drug discovery 2| 744

O[2{et HTS 7|&2 R 7tX| S EL{LiRULE RM HTS & i 4= = 7|2 o= =4THE 0|&t2| sfetE 2to|E2{2|E
HRot0 A= tHE HfS|A0|0{0F UL, 0|2t CHE HM[SfS|Al2t SHEEE AHSo| 1 Z2HENM HYE SHfESS 22
20| GObM 1 7|2 Z (scaffold) 7t MeHH0| 1 S=ot CHFE S 2HX| Retrh= EXI7E AACE tHFE2| k=2 2XHE0] 00|
400 Da 01|*1 500 Da £22| =t=S0[0{A Ol2{et ot ES9| FRHME TS E[H EXHE0| O HX[A| =0, 2| X<t 517| 7+
yNI=0)
=i

| ———
0| 242 F2 CIANS S| AHME HS B 40| 322 TR E Bict

Efzll cheizlo] ok2 HetRQ|= iR E £ MI7H2| sub-pocketsZ O|F0{ZIC, 0|21t sub-pocketdi| Zt2te| Z8t moiety7t =&t
Z|of etMEl StEtESs DHEA El=O, Ol218t sub-pocket E2 E5F HEAF|E SHES SHH RT|s HS| &KX %2
o|Ct, HatA, Zk2tol sub-pocketS |8t O sub-pocketdl] Z8E 4= U= moietyS 2t2t 2 4= QCHH, 712 28X
O A=S LU=Y & U2 AO|CL o[22t HHFH 2 = K|2HEl 20| fragment-based drug discovery (FBDD) O|C}. Of2l 2o =
A AEE £ JACHIAR ).

HTS Initial step Initial step FBDD
S ° (Kg <1 uM) (Kd < mM~uM)
e A0® = W W
3 : tA00
e o e W e, eace
He A® A O

() A & . H3eE

-

* ] Combination

' * W Thousand compounds
Millions compounds m

[32! 1] High-throughput screening (HTS)2+ H| 2t fragment-based drug discovery (FBDD)2| 284
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MNEXt k29| Hiztalist 2xteF gl lipophilicity= |3t Lipinski2| ‘rule of 5’0l 2|s5t0{ Xt 500 Da 0|, cLogP 5 0|5t2
HIAI=IRACE. 0= PfizerAte| Lipinski BfAb= 1997 EA| HEE2| B £0 Jtstt AS S0 E42 240t Zat A= 2M 71
7tset stetEel E2E o[t 20| A%k, 0|42 ‘drug-like properties’2 F2|SHRALE.

T, HTS 21t 2|X3t A ghyel EUEZR0| H 500 2K 7t =[H £ XM} o|F 2MEl= AENME drug-like SHX|
ROt El= Z30|Ck W2tA B ESHAl = R EME sty AlRY 24 29| 2X12H2 200~300 Da 9| &2 £Z0| Hig
Z|Sit. 0IE1°* 7b"ol|l ostod FBDDO|| AHEE 2tetE 2ho|E2{2|9] EXHE2 10004 350 Da, cLogP #t2 10IM 3 &7t
FFRISICED 2™ QUL F7H O 2 hydrogen bond donorltacceptor?| 7H4=5& 3 0|52 HM|A|=| 11, 2 X} LY rotatable bond
9| £Xt= 3 0[st7t HEZHASICHT BHCt 0213t fragment] E4E ‘rule of 3’ 2t Y2{ X QUCH.

[uny

Fragment-based
drug discovery?2| SHHE

ZQTHAHA2 0|3 2X12H0| 22 EZ0| XM 2RE ER2l chiEof| 23t Zetg 20(7|= &X| 942 20[2h= A0|CE w2, Ky
20| =4 LHX| 2= micromole 2| ofct 2 S HO|= stetE2l 2 R E Fed| TTsh= Yol HXo|Ct YHH
O ELISA S bioassay0i| 7|2t HTSOI| 2[siM 20{X|:= B1S2 assay system| E44 false positive Lt false negativeZ}
0| Lt2= 20| ESO0|Ct. o|2{et ambiguity 810 &fet 2EHE HO0|= 2[7tEC| Zets Fed| TSty oot WHO 2= NMR
O|L} X-rayE 0| &%t structure-based screeningO| 20| MIA|E| 11 QUCE.

EXH= ot=7| = oK M AT 2 (KBSI) 5 A7 X ._J”E‘I(DGMIF) te |
lographyE 881X 2 &8%FBDD EHES 5

S
ential scanning fluorometry (DSF)E 0| &%t A32|H0| 9—|9|§ 1.1_4E|3f

%

%Eﬂﬁ St= f’“oil)\‘ldlffer—
AE LA E[ALCE.

O] &2 stE2| MSE #ESH= 1D 'H NMR AR S 0|85t= 2O EAXOE 3tetE2 100 micromole M =2
=

ST E M85, THHE2 10 micromole B2 S5 AFSSIC) o122 a7t CHMAELCL 108 B 002 2 HE}
7t glg Ao R ‘H2fst=0|, X2 micromole rangel| ZE S 717 2|2tE9 2= SAXQI 1D AMER S ZF T
A= 9| broadeningO| 40| YO{HT}.

SEX|2F 2 MZE0f| 2ot fragment library2 A32[Y 87| I8t SIEES 5~6 F T A0{M SHLIQ| A|RE TtEE ZO|
HS0|Ct O] 2 32 =& Mz E Hes| 2M517] 2IsilA 1D NMR ZHA| pulse program0ll CPMG pulse sequence
£ 9ojAM Zetot= atetE2| T2 relaxation2 19| 2 R £ 5tC, 0| £ ‘1D relaxation-edited NMR’0[2t 11 £ 2L}, 0| A| oHH
CHHEIOf Zefot= 27tES Mzt MERMO = Ofs X|ALE XK= & =~ JCHIR 2).
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100 pM Lysine

— OpMKRS
—— 10 UM KRS
a b
'H general 1D
I : I : I : I : I : I
3.8 3.6 3.4 3.2 3.0 ppm
CPMG
I : I : I : I : I : I
3.8 3.6 3.4 3.2 3.0 ppm

[12! 2] 1D *H NMRE 0|83t 3}etE2e
100 micromole?| lysine2| A& =%

(2) 1D *F NMRE 0| 2%t A3 2|4

0i2{7tx| stetE 2to|=2{2|7t AKX Ch7f A|ZHE|= fragment 210|E2{2|S H4T{EH, Florine0| g8l stet=0| of
30% HT EIC} O]= MX| &2 =X}l O|= Florine &5 SHES2 9F NMRE E3l{A| Florine A E #&S 7t ULt
Florine2 Protonzt OFEILX|2 natural abundancy?t 100%01l 717tetA HEZE isotope enrichment 24&0| Z R0

sigtE O XM= Agde 4 U0t

O Florine 41== 1 chemical shifte| range7} 02 WS & OtL|2f, M7t X Q40tM o] eifES 2eslM ZHSIH
2t Zf2fol stet=ES HESHI0 Felstot. o[2{gt HHEE O8I Florine & Stgt= 2H0[222|E M2 2FoHAM

A32[HS & 47t ULt 0] MS HAI CPMG pulse programs AHEsHH Zgtof
4 3]

= =
U1, Z2{¥ inhibitorE @11 competition= A|7|H, 232 st ofet=0| 2GR 2(0f Z& et 2= 2X|
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[rel]

Blue :200 uM PL901A06 only
Red : Blue + 40 uM MTH1
Green : Red + 80 M TH287 (known inhibitor)

15 20 25

10
Intensity (a.u.)

-58.0 -58.2 -58.4 -58.6 -58.8 -59.0 [ppm]

[32 3] 1D *F NMRE 0| 8%t 3}t E9| Mz 2=,
CPMG pulseE 20N T2 relaxationS Rt S.E kS
LTl AH|H| TH28701 2|5t0f ChA| 20| 22|22 M

(3) Differential Scanning Fluorometry (DSF) £ 0|83t A32|d

Differential Scanning Fluorometry (DSF)= S4X Q=& RT-PCR &H|E 08310, 2 H3tA|7|H FluorescenceE

Esh= WHO=Z CHMEO0| 2 450 M2} unfolding =l= X E FXsH= &H|O|C Conventional DSF= 444

fluorescent dyeE At&3st0] tHHEO| unfolding & o fluorescent dye7} THHE ] A4M residued]| 2RSS EMN HI}

Sh= fluorescence 2f2 ZHESHCE O|HA| SHH, T EI 9| denaturing temperatureS EH8 4 =0, ThEof 2[Zt=E7¢
A woi| Ao It QFE S} E|A| =[H, 0|2 denaturing temperatureZt 453

DSF ZHH| = CH7H 96 well O[Lt 384 well 2 ZHE £ OO Z EH‘—-O-I otetE & thEof| 260 denaturing temperature
£ 45AM7|= BIIEE M&SH MEY £ JACHIE ) = NanoDSF7t HE =R =0, 0|22 BHEHE 9| intrinsic
fluorescenceE 20 2t 2EsH= HH|Z2 Al 2|2k E.Oﬂ t2kA denaturing temperature?t &&%t= 2tet=S
Mg & UCL 0] A= T LiX|SH= TryptophanOI Lt Tyrosine 22 Oto|ito] 22 L EE o] YojLt=
fluorescence?| H2tE 2HESHA| EILCE

—l

A
y
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(4) 2D NMRS 0| 8%t Zg 119]2| &tol

DSF screening CMPG 1D NMR

14 [rel]

PL125E09

@

12

NMR confirm

10

d(RFU)/dT

44.0 54.0 64.0 10 8 6 4 2 0 [ppm]
Blue: MTH1

Red: MTH1 + fragment

Temperature(°C)

Shi= CHEMEO| DSF 1AL 02 J22H I (Fet

DSF Lt 1D NMR2 0|83t0{ A3e2|d 3t Zat Agto| 2Ql=l otet=E0] A= 0| 2teh=0| EfZ THE o] o= 220

ZetME=X| eolgh ZQTt QIC) of2{st SO Z QHo| &&= HHH0| 2D NMRO|CH & O M&stA|= H-1°N 2D HSQC

(heteronuclear single quantum correlation) ABE# S £X5H= WHO|CHIE 5). 6{7[0f| A ATEZ oto] LIC| A
o

= HHAES FE5h= 2t ot0| =4t amide groupdl| S SC hakM b &= 7 0= OfD[ L &0l A 2ot L QIX| 2ot
27t 41, 0] 2 E backbone assignment 2t11 ST}

B cmen

[O22! 5]2DNMRE IR*HH o ’é'Oﬂ 2t 2[ZHE2 /IX[S AlEsh= Y.
2 22|12l NMRA =7} MEXM O = HotS HO|A| ECh
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o

ok 710

Backbone assignment 80| £ E HE ARE|7|= SHX|2

tol, =/ 20l 25 900 MHz NMR

.
=3
=

LAIZEoLtof

ol

0|Lt 800 MHz NMR X cryogenic probe S

2 1, DSFLE 1D NMRZ

L] st
=

ot A32|d

il
ofu

(5) X-ray crystallography

£ 0|83

X-ray crystallography
2fo| o2 7tx| &
MER A

Ofl M &= of

CIXE

=
=

|OO, A|ZH2 4= micromole

P A EE 2= U

oo
RES

o
e

k2| nanomole CH2|

CiC
—

| 7| =1

=
=

o, o] 22& F& fragment library

gl

=
=

X-ray crystallography

o 22

soakingdt= A0 2 8t0] 22 fragment

to] 2= hit otefE 0 CHEEo| 2t

R
= &0

6] DSF 2+ 1D NMR

0
r

[

assay

jol
Rl
4qr
g

ol
clo

k

(6) LC/MSE 0]

site-directed fragment screening

o[get

=
=

SHTE Sot0], LC/MS
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29/0) Mejxioz
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O] HH2 cysteinedi| Z2& = A= moietyE 71X 2teh= 20|HE{2|E ALESHH, THHEIS| YISt= 22[0] cysteineS
CUTH R =g A S AL STt 9F 105 2| stehE = KIS 0| 8510] cysteineO| )&l THHAD BESS A|7|H, T4}
Zg=0| A= ofES0| MEXHOZ covalent bondE AMSHA| =| 10, O|FHA| Zghet A otetE =ettl= LC/MSE
0|83t &4 JtsstA| ElcH R 7). 22E hit 2SS0l CHSHA, 7I"°I SHSN ot AYEEE A EoAL,
PROTACS THSO{ 2kt AT 2| S A8 £ QLY
Cys mutation in drugable pocket
[o]
SH Hzc\)l\Rl —  MWCO, buffer exchange
- 0
+ HZC\)l\ : LC-MS analysis Deconvolution
. -
: Protein | —
[0]
”zc\)l\kw |, Reactivity
s o scoring
Incubation at 4°C for 24 hours l
Quench with lodoacetamide Peptide L» Trypsin digestion
Hit
. . Quantitative optimization
l e e et analysis (3 TIQ)
p

Sample 01 Sample 02 Sample 03 Sample 04 Sample 05 Sample 06 Sample 07 - lead
IL330nly IL33+IAA  IL33+ IL33+ L33+ IL33+ IL33+ Ui sl
GroupA GroupB GroupC GroupD GroupE

(o]

HC\)I\
2L X Rz

[O3&7] LC/MSE 0|23t site-directed screening &

ol2{¢gt X0l At atolahHe A28t X} 5H= biophysical method 7t 221QIX|0f th2kA] Zkzto| Hh o] RhchE gl $hA| 7}
RUCH GlE S0{A|, DSF H2 Ma|stn 7hE M&SHA B2 etgtEs A3e|d & £ oLt AR o et MEE= 7|7t
O{™LCt 1D NMR2 2tefE2| solubilityoll 2 miets 2o, stetEo| £ARXQl HatLL self-association S0i| 2|8t A= 9|
broadening0| &’d5t7| = SICE 2D NMR2 8 = = EXHQ| H|oto| I2H, isotope labellng H|2 m=0] E. coliZt
OH-IE CHHES WAMSHZ|7F 2K Q4T X-ray cry

= o
= E21, 027X LS ZEote] Btz HE R St XX of HE %HI% ’1'87f°'|1f
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TPt o= 7| R FSEX| A AR (KBSI) 2F 247X HE (DGMIF)2t SSHTE St H|QFe 4~ AUUT H2F2 oz 20t

ZLC} DSF2F 1D NMRE #st0f, & 0| SEXHCE hitg HO0l= =52 MEsta, o|=0f tigt 2D NMR2t X-ray

Z2FeE Ast= EAolct 2t st (affinity)S 27] I3ilM SPRO|LE ITCE SAIO| +=&3HH, in vitro assayS S5H0

A2 E o4l = 4= ATE STHAE 8). O A| 81, k=1t EF2L, 3XH X, assay systemt 2HEEES I7|X| 2 U=
o o

Library
Fragment Library + Target Protein = Chemical code
@ Target protein A4t

DSF 1D .
LC/MS ﬁ NMR Fragment screening
inity £ 2 hi o7
2D NMR/SPR/ITC Affinity =& 9 hit compound %7}
In-vitro Structure 7% 2 assa
X-ray assay = assay

@ % High activity

Drug Lead
Hit analysis/ Target
Fragment evolution fragment evolution —> Bio-assay » Structure
(design & synthesis) Assay
MOA

[2218] Fragment based drug discovery2| T2kut Aotz JHEE

Sl s atsel R RI0| A B o 1,600 52| fragment 210|L12{2|2 2402 XIZotn 2UOM, 1 2lollz HSAS 2to| iz
S Chttto| 22| S RBstn UCk BAHE SHRstsienelo| 2to|H22|S S50, AOIEtel HA| U BT MBI
RIS 2otz 93t FBDD A2\ okn QUICH SHRSfeARRAC| BHES 2tojHizizls otxel HojY olMEe|2A
S S o HOR JIlE|H, 0|5 TR AT A0 B DHE|H, Mopl £7| HTE JHsstsIoRM, 22Ut
oof MFIZOZ WESE £ QI Aoj 7|02t 4 Y2 HOZ J|THEICt,
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Auto-storage system
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o === =XIZ
He -"I’-|'|°=!' = |_|' E—I
| MEstetE| ERZE|T HEXES| AT 2 FE2 0|E £ JACDZ oh2optE2MoMe 2R otetEe EXS
A MO = QXS] 26t =25t QUCH
| Z7| 220 2 stetE9| B2 XNotE XA %617| 26t0] AR a2 -5°C M2& 0] 22t6HH, 2hE Q@ Hof| AM&6HA|
CHEst7| {5t AZko| stetE S DMSOO| Q! OtAE SE (5 mM)E AIZHSH] -20 °CH| 285t UL,

* e [ el |

HEQl, B2 UbE cH|E 31k E S 2

1) 2k otetE 2 2|
HhRlElE 2E 2HE2 UPLC-MS 2ME S50 2X12 U & &Qlstn o, UPLC-MS 2AMOF ZXtE 2010| &[X|
OI7Lt 227t 80% O[5t2! atet=2 atet=1t &H XMZE H-NMR A2 E HAESHY 2tetE 12 U +=5(80% 0| &) 7t =olE|=
oterE0t 7|EME D QIO

2) 2t sietE SR e
slptEs M7 gl w2t HHMo = M o+~ = otetEe & XNoHE M3sk| 2/sto] ol Ee atetaEel Y8 (220,000
T)E MESI| UPLC-MSE EE AS 2 ot JCH =71 80% O|stQl 2tetE2 W7 |st1, OtAH FEHE ME NZfst MlS
st QCH

3) HhE otetE SR
SletE0| BHEEl = ATAFE HM Hit St =2 2AQlE 22, CHS THAQ] g TIdsty| Mol Hit etetEe E2 S UPLC-MS
2 CHA 24510 O A0S 28Xt 7|EFXol|A| MISSta UL

Cold room (-5°C) Auto-storage (-20 °C) Barcoded UPLC-MS
(Brooks SS- 1) tubes Waters Acquity UPLC-SQD2
I ESHS R S22 TS M2 E |X|617| #I5H0 st JUELICE
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EE
NERE

HHEH S HolE &7

25 ARR
ToizterE 2to|Ea{z
Yot E 2to|Ee g
GPCREZ}0|ER{2]
e —— Focused 2t0| 2212 PPI2to|E 22|

Fragment 2t0|E2{2|
MAE 2to|E21Z]
HHE Jhsot 2to|Ea 2|
PharmaCore Collection

AR AHEL HE

0K

SERE

[ )

20 7%

or

- O|0|E H&= USBE MZELICH
- CIOJE] €& 7A|2fe] = Al MEEA| Hlo]E{e] 17| % 3iEt USBE BHefStMOF EL|ct.
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Lot
E AH|Z(plate,
Stul / 32 AH|2| 50%0 &8

| st=stet=2d T A stetE HhE |l 2

2019 1&81¢ 2E &H|9| 25% SEXt &
20201 181¢ 2E &H|2| 50% SEXt £
20219 181 5E 4H|2] 75% &EX £
2022 181 2 E| 4|2 100% S EX £ &

2F7| tip, FE cap, Bt H| 8 §)2 ALK 2
N

EfefLICt (2019 12 FE| £31).
SEELICE

It A|2(20191 18 AlSH)

2019 m—— 25%
2020 m———— 50%
2102 ] 1 75%

ployy WO

120214 7|& * EIbM| HE
Plate 7 Plate 74 Hieli tho1ed ) 54719 B WA /CHEte /AP
96-well (80 / 1Plate) 1 23,300¢ 17,4009 8,700¢
384-well (320% / 1Plate) 1 89,300¢ 66,9002 33,4509
- CHESIEHE(6,868F) B4 / HIK] / Chetm / AR 7|F : 96-well (748,2008!) / 384-well (735,9008)
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sHsiEE oM FIZ sfetE0|
HezIl (=2, E5] 5)oll it HalzA 7%

- BhRsE LN S J|ERtE0| /et

tot

=S HiE e 2 2L JASLICH

- 7|EfRIS2 ofgtE 7IEHE HE{ohT| /1ot Z|EIRIS0A| 2|t B S 2|, SAlf StetE ALAIES| 2HE S A%t
57| fI5t0d, et=oletE 20| MStt stt=S 28I TEE HFZIH(=E, 55 5)2| Z2|2A(0l| o] of2fet 22
78S XEeLct

dl

ELIE
| 2821H(=2, £51 5) Hal2A FF 8

1. 7|EtXEIL Ehe 718 o] Q|9 =TI 71047t §li= B R0= StetE 7| X2 M ==2| AtAk(acknowledgement) Off ZetE|=
Z40| "AE"RALICE

rﬁ
]
~
Bt
An
et

3. 7|EfXte| ZRIPHRI 7|047L o J[EIX "EH S "L A= B2, HEZ 0| Uit "8 EH "= AFERHE
T ACH, "SHESI"E XS J|EAteL A go|E METLICH

Of 7|} "B RS} gl 32, ASRH AR "EREH"S HST & Yol
z r

SIS QI3 SI3IE £7IEH U

1. 3t2otetE ol a2 &8xte| @80l W2t primary screeningdll 2Rt X|AZFo| 3tetES MFdt1, of& H|0|E2
=3 2 oletEo #xot AAFEEE BUES| D JASLICH =S 282 A7 9HehE(10 mg)Th 7|EH 2ot HREt1
ACH, stet=E2| M7t E[X| b= 54 W20l A[chet B2 A7 XS €8S flo 1A A32[d A hitstetE2| 2ol AHof|
Tt K| Aol sterE2tat MZot ASLICH TTEHA|(in vivo A X A2 H/=H A S)2 Hof 2ast 25 29
stetE2 MH|A8t UX| 5Lt

2. TIMTHA o Mg 2lsto] otEE0| FIAOR O LRt AR0f= ofzio| WS 0|83tA|7| HEEfLICE
1) 70f 7ks¢et shehE2 oSt AHE(FF0HA HERIS)

2) stet= H7IEAIeL golste] S5 T
3) HETEIIE Moo SSHT T

3. ot=33t 223 (KCB) 28 2t E S0 A8 stetE2l FuiE stAl= 22, KCBOIA FOi$t vendor BEE MSdi =2
LICE WS E otetd, ot o] Zote| 1 oo = sfetERo| oo F1of A| M1 9 S5 2R E AFH0| HIEA] Zol vt
L|Ct (3HetER™ 2 M2 A AH https://kreachportal.me.go.kr).
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ibrary

I.'c'J'P

or= :67J

tot
1

7|2 MBS
5L (DMSO 8%, W =& 5mM)

- SHehE 4= 7,000
- 2to|22{2| 7y

- 2to|22{2| 7y

- BHhE 4= 17,000
- 2to|E2{2| 7y

- stgh=E %= 8,800
- 2to|E2{2| 7y

A 22 S tiESH= 2to|HE12|,
= 82X 43 (UPLC-MS),
Eyefiltering

- sfghE 4= 2,900

- 2fo|=eiz| 2o

Kinase active sitedi| 2%} 7HsA0|
=23ES EXEEE 2

(docking)2 2 Mo 14

Kinase

QUAF | - 111 A A 3= 8l 52l

(Clinically applied compound

- StghE % 1,400
- 2to|E22{2| 7Y
YR HHE S HHE RA=EE

(Natural Product-like) =2 stet=

PPI
Library

52| vendorE £E{ MEH o{zletE

- 2 E 2 1,600
- 2o|=z{z| 2

=X 3000[st 2tet= 2to|ER{2],
Rule of 3 filtering (20 mM in DMSO)

Fragment
Library

GPCR
Library

52| vendorE £E{ M Ho{zletE

-BlEE S RE
- 2fojeiziz 7

QHBH EE SNRU WS XSt
SO UEY M o1t

PharmaCore
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We take care of
your compounds and
Create new value!

stet= 7[Et - 28 - Hlo[E 29

- ZH0|X] : www.chembank.org / E&'DBE&E : korea.chembank.org
A UGN FM T IIEE 141 St=otet R ottt E 28 E2AH S (R.34114)
- FSHCHE) : 042-860-7190 / THA : 042-860-7096 / E-mail : chembank@krict.re.kr

HeeR 0|2 M3t E-mail
AR QIX} o3 (042)860-7148 leesk@krict.re.kr
o|ofstat ol (042)860-7016 leehk@krict.re.kr
ot EESH BEXEEY oles (042)860-7453 yunoleel@krict.re.kr
Stet=2%3DB a5 (042)860-7015 ymkang@krict.re.kr
oty S 2EXRE ENTES (042)860-7193 nccho@krict.re.kr
CHe|g= / HE a2 e (042)860-7190 shhwang@krict.re.kr
stetEae FARE (042)860-7171 swkim@krict.re.kr
sterEae UM (042)860-7090 shkim@krict.re.kr
CIO[E{t[0| A / ot S HE 22| 0|72 (042)860-7092 yurilee@krict.re.kr
LC/MS &4 o|=¢d (042)860-7747 suyoun@krict.re.kr
LC/MS &M SHEeIpS (042)860-7070 huijeong@krict.re.kr
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