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Antimicrobial activity of novel 4H-4-

1 oxoquinolizine compounds against
extensively drug-resistant Acinetobacter
baumannii strains

Rt

Seok Hyeon Na, Hyejin Jeon, Yoo Jeong Kim,
Hyo Il Kwon, Gati Noble Selasi, Asiimwe
Nicholas, Chang-Soo Yun, Sang Ho Lee, Je Chul
Lee*

KCB newsletter

WE!

International Journal of
Antimicrobial Agents
2017, 49, 107-111

On-Chip Peptide Mass Spectrometry Imaging
for Protein Kinase Inhibitor Screening

Young-Lai Cho, Young-Pil Kim, Jin Gyeong Son,
Miyoung Son, and Tae Geol Lee*

Analytical Chemistry
2017, 89(1), 799-806

Replacing the terminal piperidine in
ceritinib with aliphatic amines confers

3 activities against crizotinib-resistant
mutants including G1202R

Gangadhar Rao Mathi, Chung Hyo Kang,
Heung Kyoung Lee, Raghavendra Achary,
Ha-Yeon Lee, Joo-Youn Lee, Jae Du Ha, Sunjoo
Ahn, Chi Hoon Park, Chong Ock Lee, Jong Yeon
Hwang, Chang-Soo Yun, Hee Jung Jung, Sung
Yun Cho, Hyoung Rae Kim*, Pilho Kim*

European Journal of
Medicinal Chemistry
2017, 126, 536-549

Anti-cancer effect of novel PAKT inhibitor via
4 induction of PUMA-mediated cell death and
p21-mediated cell cycle arrest

Tae-Gyun Woo, Min-Ho Yoon, Shin-Deok Hong,
Jiyun Choi, Nam-Chul Ha, Hokeun Sun,
Bum-Joon Park*

Oncotarget
2017, 8(14), 23690-23701

Design and Synthesis of Novel Pyrazolo
[3,4-dlpyrimidin-1-yl piperidine Derivatives
5  asBruton's Tyrosine Kinase Inhibitors

Hyebin Park, Chi Hoon Park, Seung-Tae Kang,
Jeong Hee Jeon, Raghavendra Archary,
Joo-Youn Lee, Pilho Kim, Heejung Jung,
Chang-Soo Yun, Jong Yeon Hwang, Do Hyun
Ryu, and Sung Yun Cho*

Bulletin of the Korean
Chemical Society
2017, 38, 278-281

Development of an HTS system to identify

6 natural chemicals that specifically inhibit
Escherichia coli 0157:H7 adhesion to host
cells

Seung Min Kim, Hyun Jung Kim*

Food Control
2017, 73, 185-192

The Discovery of Novel Protein Tyrosine
7 Phosphatase € Inhibitors Using a
High-throughput Screening Approach

Hye-Yeoung Yun, Bonsu Ku, Hye Seon Lee,
Ho-Chul Shin, Jun-Beom Park, Chang Hyen
Kim,* and Seung Jun Kim*

Bulletin of the Korean
Chemical Society
2017, 38, 44-53

Suppression of NFAT5-mediated
Inflammation and Chronic Arthritis by
8 Novel kB-binding Inhibitors

Eun-Jin Han, Hyun Young Kim, Naeun Lee,
Nam-Hoon Kim, Seung-Ah Yoo, H. Moo Kwon,
Dae-Myung Jue, Yune-Jung Park, Chul-Soo Cho,
Tran Quang De, Dae Young Jeong, Hee-Jong Lim,
Woo Kyu Park, Ge Hyeong Lee, Heeyeong Cho*,
Wan-Uk Kim*

EBioMedicine
2017, 18, 261-273

Synthesis of Fluorescent Indazoles by
9 Palladium-Catalyzed Benzannulation of
Pyrazoles with Alkynes

0g Soon Kim, Jin Hyeok Jang, Hyun Tae Kim, Su
Jin Han, Gavin Chit Tsui*, and Jung Min Joo*

Organic Letters
2017, 19(6), 1450-1453
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10 Activity of novel inhibitors of Seung-Gyun Woo, So-Yeon Lee, So-Min Lee, Folia Microbiologica
Staphylococcus aureus biofilms Kyoung-Hee Lim, Eun-Ju Ha, Yong-Bin Eom* 2017, 62(2), 157-167
Aclinical drug library screen identifies E-J Choi, B-J Jung, S-H Lee, H-S Yoo, E-A Shin, Oncogene
1 clobetasol propionate as an NRF2 inhibitor H-J Ko, S Chang, S-Y Kim and S-M Jeon* 2017, 36, 5285-5295
with potential therapeutic efficacy in
KEAP1 mutant lung cancer
3-Amino-1H-pyrazolopyridine Derivatives Chul Min Park, Vithal B. Jadhav, Jong-Hwan Bulletin of the Korean
12 asa Maternal Embryonic Leucine Zipper Song, Sunkyung Lee,* Hee Young Won, Sang Chemical Society
Kinase Inhibitor Un Choi, and You Hwa Son 2017, 38(6), 595-602
Stereoselective Synthesis of Raghavendra Achary, In-A Jung, Se-Mi Son, The Journal of Organic
Functionalized 1, 3-Disubstituted and Hyeon-Kyu Lee* Chemistry
13 Isoindolines via Rh(lI1)-Catalyzed Tandem 2017, 82, 7223-7233
Oxidative Olefination-Cyclization of
4-Aryl-cyclic Sulfamidate-5-Carboxylates
A Novel Series of Highly Potent Small Jinwoo Kim, Yu Kyoung Jung, Chonsaeng Kim, Journal of Medicinal
14 Molecule Inhibitors of Rhinovirus Jin Soo Shin, Els Scheers, Joo-Youn Lee, Soo Chemistry
Replication Bong Han, Chong-Kyo Lee, Johan Neyts, 2017, 60, 5472-5492
Jae-Du Ha, and Young-Sik Jung*
Identification of Antipneumococcal Hyung Jun Kim, Namyoul Kim, David Shum, ASSAY and Drug
Molecules Effective Against Different Srigouri Huddar, Chul Min Park, and Soojin Development
15 Streptococcus pneumoniae Serotypes Jang* Technologies
Using a Resazurin-Based 2017, 15(5), 198-209
High-Throughput Screen
Acceleration of osteoblast differentiation Su Jung Bae, Hye Joo Kim, Hee Yeon Won, Scientific Reports
16 by a novel osteogenic compound, Yong Ki Min* and Eun Sook Hwang* 2017, 7, 8455-8464
DMP-PYT, through activation of both the
BMP and Wnt pathways
Enterovirus inhibitory activity of Bishyajit Kumar Biswas, Yashwardhan R. Bioorganic & Medicinal
C-8-tert-butyl substituted Malpani, Neul Ha, Do-Hyun Kwon, Jin Soo Shin, Chemistry Letters
17 4-aryl-6,7,8,9-tetrahydrobenzol4,5]thieno Hae-Soo Kim, Chonsaeng Kim, Soo Bong Han, 2017, 27, 3582-3585
[3,2-€ll1,2,4]triazolol4,3-alpyrimidin-5(4H Chong-Kyo Lee, Young-Sik Jung*
)-ones
Synthesis and biological evaluation of Sun Jun Park, Eunjin Kim, Miyoun Yoo, Joo-Youn Bioorganic & Medicinal
18 N9-cis-cyclobutylpurine derivatives for Lee, Chi Hoon Park, Jong Yeon Hwang*, Jae DuHa*  Chemistry Letters
use as cyclin-dependent kinase (CDK) 2017, 27(18), 4399-4404
inhibitors
Antihelminthic drug niclosamide inhibits Myeong-ok Kim, Min Ho Choe, Yi Na Yoon, Jiyeon Biochemical
19 CIP2A and reactivates tumor suppressor Ahn, Minjin Yoo, Kwan-Young Jung, Sungkwan Pharmacology

protein phosphatase 2A in non-small cell
lung cancer cells

An, Sang-Gu Hwang, Jeong Su Oh*, Jae-Sung
Kim*

2017, 144(15), 78-89

08
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Development of a High-Throughput Assay Tae Gi Kim, Ju Hee Lee, MiYoung Lee, Ka-ULKim,  Biological and
20 for Inhibitors of the Polo-Box Domain of Jeong Hyun Lee, Chi Hoon Park, Byung Ho Lee, Pharmaceutical Bulletin
Polo-Like Kinase 1 Based on Time-Resolved ~ and Kwang-Seok Oh* 2017, 40(9), 1454-1462
Fluorescence Energy Transfer
Discovery of novel Imran Ali, Jooyun Lee, Areum Go, Gildon Choi*, Bioorganic & Medicinal
21 [1,2,4]triazolo[4,3-alquinoxaline Kwangho Lee* Chemistry Letters
aminophenyl derivatives as BET inhibitors 2017, 27, 4606-4613
for cancer treatment
An Efficient Copper-catalyzed Nucleophilic Hyeong Jin Park and Jong-Gab Jun* Bulletin of the Korean
Addition to N-Acyliminium lons Derived Chemical Society
22 from N-Benzyloxycarbonylamino Sulfones: 2017,38, 1123-1128
A Novel Approach to C-3 Functionalization
of 2-Phenylimidazol1,2-alpyridine
Identification of novel ALK2 inhibitors and Minsung Kim, Okran Choi, Suhkneung Pyo, Biochemical and
23 their effect on cancer cells Sang Un Choi*, Chi Hoon Park* Biophysical Research
Communications
2017, 492, 121-127
KRICT-9 inhibits neuroinflammation, Do Yeon Lee, Chul Ju Hwang, Ji Yeon Choi, Mi Oncotarget
amyloidogenesis and memory loss in Hee Park, Min Ji Song, Ki Wan Oh, Sang Bae 2017, 8(40),
24 Alzheimer's disease models Han, Woo Kyu Park, Hee Yeong Cho, Sung Yun 68654-68667
Cho, Hye Byn Park, Min Jong Song and Jin Tae
Hong*
BET Inhibitors as Anticancer Agents : A Imran Ali, Gildon Choi* and Kwangho Lee* Recent Patents on
25 Patent Review Anti-Cancer Drug
Discovery
2017, 12, 340-364
Naphthofuroquinone derivatives show Woong Sik Jang, Young-Sang Choi, Sukyung Journal of Chemotherapy
strong antimycobacterial activities Kim, Md. Anirban Jyoti, Hoonhee Seo, Juhye 2017, 39(6), 383-343
26 against drug-resistant Mycobacteria Han, Yong-Sik Kim, Jiwon Lyu, Kung-Woo
Nam, Byung-Eui Lee, Kee-In Lee & Ho-Yeon
Song*
Synthesis and Molecular Modeling Studies Dong-Ho Lee, Joo-Youn Lee, Jieun Jeong, Miok Kim,  Molecules
27 of N*-Hydroxyindazolecarboximidamides as Kyung Won Lee, EunSeo Jang, Sunjoo Ahn, Chang 2017, 22, 1936-1945
Novel Indoleamine 2,3-Dioxygenase 1 Hoon Lee* and Jong Yeon Hwang*
(IDO1) Inhibitors
A pivotal role of AMPK signaling in Khan Mohammad Imran, Dahyeon Yoon, Yong-Sik BioFactors
28 medicarpin-mediated formation of Brown Kim* 2017, 22121 A|X

and Beige adipocytes from C3H10T1/2
mesenchymal stem cells

09
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X-ray, NMR, cryo-EM SO 2 25t 14817} XL nucleoic acid2| 3XHTLZE DB

— EU Horizon20209] 55150 |E, 3{5HK 5t T2 E; EU/IMI A1 eTox, EHRACR, OpenPHACT,
RIS EMIF, e TRIKS £ BlsialEst T2 HET| 9IS

+ EUoJ|A| = 201611 5-E] Horizon20202] BIGCHEM 24 E

SIRBEZ OB LA HIE0|E AT

- 201095} o) uistm, FPATA Fo| FRHolA

ol |k s¥s}g 5} DBo| chgt 4.0} .2 o] T 214]o]
FEUel e ol Hobe skpyust EDBE
T=slE= & 9ol AJZHE.  PubChem  Bioassay,
ChemBankol 4= 4uulgt 7je] HTS dlolelE B7Hgh
BindingDBell A= A1oFebAl 7HsAo] -2 wrajalo] chgh
ZAglelEE Aoz 4x|gh PDBBind, Binding
MOAD, AffinDBL PDBoJ| 4] &3} 2|7t=gd A =, PDSP
Ki DBi= NIH2| AAlA3E ~=2]y d|o|g], BRENDA:=
enzyme°]| thgt Z3d HoJElS, IUPHARE 484,
ol&Adel ot wloje], GLIDA/GPCRDBelAl= GPCR
W vlolE & Al

+ 71 2], PubChem (https://pubchem.ncbi.nlm.nih.gov/,6

Hub) sigHE, 2.397) &Add|olE]), PDB(Protein Data
Bank, http://www.rcsh.org; 145H7 wHala 33}z,
ChemSpider{http://www.chemspider.org; 6177 slgl&E
T2, 44 9 ANGR) 5 w2 N FAE, el v

DB} 550 5)-

Al
Ae
3}o] SfskEo} vlglolelel Auste AR Sabgust
A2RE TEHS S T A1, FANA, U
TSR0 2 T g spsfElo]e] A, HlolE] A7)
EERERZOEE £)

e (9

= ClO[EJH|0]A )

URL
www.ebi.ac.uk/chembl

pubchemdocs.ncbi.nlm.nih.gov

DB www.chemspider.com

www.bindingdb.org

www.brenda-enzymes.org

www.rcsb.org

bigchem.eu
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2. ChEMBL 7§

+ ChEMBLIhttps:/Amww.ebiac.uk/chembl/}- ojofslel Falog
] SR et Aok e tigt & H| o Bl & 425k
FAYgor Aujgt AlAF e Aloi-g 33 dlolE
Hlo| AR A, =it A5-5A WS 53 AR AT fips
FU SR E =S TN ] 92 20109 % o] & B E
2|7k 7]HkAlokelbAl relE] drug repositioning, ADMET/%A
9%, polypharmacology A, 21545 Al & 2tst
AR5}k Fof Aql=Z-2 o Fi ChEMBLE ©]-8-3H A 9.
(1309 o]

- 2017 &R 67,7227 2] o]ofEof k=TLof| A %3t 11,5387)]
E}7l, 2,101,843% B13H2 L%, 1,320,1477) assay, 14,675,320

UEEEELEEFEEREIES

+ 9=* Hixton2] Wellcome Truct Genome Campuso]] 44|83t
Qlom], S e 1 51 5] (European Bioinformatics Institute;
EBIe]] 23 &4 =)7L 912 el 5=t #2714 ¢] Inpharmatica/
Galapagos Afol|A] -3t StARlite DB A] 28-S 2008 o]
Hlo] @ o] & 2}417]31¢] WellcomeTrustol| 4] ¢14=5}e] EBI
9] John Overington®] ChEMBL 3}sh3-4A] 1&oflAl
Ziaksted, 201019 5E] Lxtel F703t

- @A) EMBL-EBIo]&= ChEBI, SureChEMBL, PDBe, Atlas 5
33 DB o] 2o %= ZINC, PubChem, ThomsonPharma,
IUPHAR, DrugBank, KEGG, NIH NCC, eMolecules, FDA
SRS, PharmaGKB, Sellek = Tre. 9|3 DBE: ¢17x|o]
%

{ ChEMBL ZL0|X] )

ChEMBL Home Page

St st

st Teuen

o

e ot .4 4 o s o e v

https://www.ebi.ac.uk/chembidb

&

KCB newsletter

( EMBL-EBI®| 3t3t= 22 DB )

Overview of EMBL-EB| Chemistry Resources

i —
cresl.
|
1
25K 15 1M 15K 750

ChEMBLS| H|0|H

S HC0[E S| He

<SRk et AlofebAle] thek BAHolEE Bestn

912 thel El7lle] tiat 43} 317 functional assay H] o] €],
ADMET tjjo]&], &/dulo|ElE Al 2/dulolE= Ki, Kd,
IC50, EC50 5] £7-2 75 o] glow, glo|g Ael& #A
BEIHE 2 = Al

- %719 ChEMBL 02 ™2 127 A<l 34,0007

e

ol

—7o| A FRPo R FEH 860371 EFL, 1,19536871
31912, 1,060,25871 /g dlolE| 2 5E Al Fste], dA
ChEMBL_23 B % 67,7227} ¢] t=5-o]| A =% 11,5387}
EM, 2,101,843% 3ghEol sk 1,320,1477 assay,
14,675,32070 2] B A RS W3

- B)ghEe] 2D 7%, AXEAEE (ogP, MW, Lipinski )&

sln), T4 dole ke 7, Tl eplet e,
chal2) Eplle 2729} UniProte] Tl Al Aol
gl

- J. Med. Chem. 53 22 &jofgist A dof| whits ophE9

24 dlolE, ekelol 53 22 ND 232 dHlolE,
PubChem ©25-8] 54 tlo]E 5 307k S24 afghe

4 9 AT delgE Belsha 98,

- 2013 PubChem®] 2 dljoJ¥] Foll4 ChEMBL| tjo]&

2220]] 233t confirmatory assay To|ElS Aate] 371
5190, £35] DBl SureChem®= 43
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CIO[EJH|O]AL| 1=

- dlolejulo] At BehE P2, AR, AEAN, BB, At
elorg

9] u, tApgn, e,
637)9) Skt Blol B LA,

FEHE 55 Edh=

s dlolge] A4, g9, =4, AAE $I%t ORM (Object

Relational Mapping) 7|%F Eo| A|5H. ORM EojA=
theFgk DB SWollA AAE7HsEE E2A 27] o2&
SFE $USHE U SAL B A8 T 5 UL

+ ORM-=9l AFfof RESTful fAH|AE F-53to] http

LEEZS B3 okt 7Y Hlolg it As3tE
AZFRE ArAsolA A3 3RkE, 232, 24,
B 5 oheRt el A glolE7) 23] Hashrt E ol
Qe B2 ARGA= 3 Wo| o= sighEo] et HHl
=7, ADMET Z RS deeh 4= )2

OJE} 47

+ BIRHE L%, 24 |0 Bl = Journal of Medicinal Chemistry,

Bioorganic Medicinal Chemistry Letters, Journal of
Natural Products 5 &]oFs}8} 2 dof| A 42k o & =531
Aol Aehe hutsixls QX A7k} Al wefstel

Ve ) nEA dolEE SusH ERH

- 3E e =8l AlFEE scaffold, R-group, ©]&,

A0 5 ANERE ARE AT 4 e AATEE
2a3ta, R, salt A7, A 5O B2 AR
DB= ¢l2i3h

« assay %} binding, functional, ADMET 5-9] ANA RS

.ol Al

wRlolA FE8kaL, A2 thE assaytto] H|olE BliE
QI5ke] IC502 nMZ, half-life= A|ZFO.Z HMLE= 9]
BE3E AR

e BRREE AFs] flste] BA B,
organism HHE F3oj| 4] F251IL HE7He] HAARE A
DBoj| 4= T A /uto] @ HA} Bt of cgh Ag ol A=
54 BHE A s)7t ol en g e A St
complex Ei1E AlabH, AlE/2Z] AFoAs EA
chA LS AT £ glerd multi B2 ®AIGH
AlZ=g YoM B AlZE, Bheejol A A3
oAz vtelzlotE Bl R EAIFEEA Bl GPCR
9] 2]7k=7]4}1 2.5, protease/kinase/phosphatase & A F
T SJoFdTol A go] 2ol F AFORE AlEE Yl

o

F=atetE 28 wAE_YIH|0[E A4

Hio|e 22

- 718 Z-93%k 7] dlo|Efi= document (=)} o] o] AA=E

SRRHE, assay, EH, SRhE-ElR o] S/ 1 el

* BFE2 InChi 2] o] we} S5 HARE AX S54%=

FgEAA O A=, sterecisomer:= WL FFER,
tautomers= & HER A 2H. 2420 27} ke
oo sRiEolL Thd ojobEe X3, ke At
AccelrysAle] Direct cartridge2 A%}, 2], A= 31 Q12

- PR R T oAl nucleic acids, subcellular fractions,

cell-lines, tissues, organisms S-o& FLEE|o] AZtH.
assay % H o} Bl B AR = 5 A4,

+ 7} 313H=, B}, assay, documentof+= 53t CHEMBL_ID

7} Rojd. Z@st 79 skHES ChEBI, InChl 7],
PubChem?] CID, AID, SID, PDB2] HET 3=, PubMed2]
DOl 5 9| IDI= FHA| #7d=]w, T B2l UniProt ID,
organism E}FZ1-S- NCBI Taxonomy IDE #1435}

HIOE] 7|5 & gt

- ChEMBLZ Z&told o]eol= dlofe wehs Hshe

-

mo

H|gE)7|E, Add AREE diojeE kL 9l
Dundee tstiZiE HAE FARRKNE sho|He g
aRlste] o8 Bl gt A3 2] of| 2-8-8 A|glo]
AR R e AR S/ wlolE 7t g7l E o] 93

it

=)

- welelo} BS 7171 400% SR T4 Malarial

Box Compound Set 2to]2.2{2]& Medicine for Malaria
VentureAt=-E] 7[Elito} 20017)9] Wefejol A2y
AlEjo)| A A3t dloelS 3% (http://www.mmv.org/
research-development/open-access-malariabox). Z|-
MMVAL=23E] o 2%l 281718 714 Pathogen Box
SRHE glo|Heje)E 7 ehlol AT R Yo &85
[http://www.pathogenbox.org)

- 2:9)AHWARY](Drugs for Neglected Diseases Initiative,

DNDi, http://www.dndi.org) > 2 5L E Leishmaniasis and
Chagas disease 5-2] 4] 2%to] th3t 222y Hlo|gS
7| Ehtol ZAHE,

« Vienna t}j}3} Roche, GlaxoSmithKlinet 5 A 2FALof A =

Hlo]E|E 7|elgk. AstraZenecal= AFAMR] AlF T ol FollA]
ChEMBLo| o]u] Exjsk= Stekaol gt Bz ag,
microsome and hepatocyte clearance, &3jj%=, ©|- 23},
A= 52 invitro ADME, &/d 22| H|o|elE 7]E3)
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( HIO|Ef AAH ChEMBL HIO|H & $42f)

Short Names Source

LITERATURE Scientific Literature

PUBCHEM BIOASSAY PubChem BioAssays
GATES LIBRARY Gates Library compound collection
BINDINGDB BindingDB Database
GSK TCMDC GSK Malaria Screening
ST JUDE LEISH

USP/USAN

St Jude Leishmania Screening

USP Dict USAN and International Drug
DNDI Drugs for Neglected Diseases Initiative
ASTRAZENECA AstraZeneca Deposited Data
NOVARTIS Novartis Malaria Screening
ORANGE BOOK Orange Book
SUPPLEMENTARY Deposited Supplementary Bioactivity Data
CANDIDATES Clinical Candidates
ST JUDE St Jude Malaria Screening
TP TRANSPORTER TP-search Transporter Database
DRUGMATRIX DrugMatrix
METABOLISM Curated Drug Metabolism Pathways
GSKTB GSK Tuberculosis Screening
WHO TDR WHO-TDR Malaria Screening
GSK TCAKS GSK Kinetoplastid Screening
MMV MBOX MMV Malaria Box
MMV PBOX MMV Pathogen Box
ATLAS Gene Expression Atlas Compounds
DRUGS Manually Added Drugs
GSK PKIS GSK Published Kinase Inhibitor Set

(0]

S|

M Open Source Malaria Screening
WITHDRAWN Withdrawn Drugs
TG GATES Open TG-GATEs

Sanger Inst Genomics of Drug Sensitivity

FDA Approval Packages

o
o
>
>
o
el
Bl
2
=

HARVARD Harvard Malaria Screening

* ChEMBL 7|et5l mE d|o]Efof] DOIE Hofslo] =zolA
o5 &83 o AFSI=E FHlen], 7|EHE dojH Y
E0 “Activity Source Filter’ g2 4] Zo}& 4= gl

T

+ PubChem2] BioAssay DB+= Z}

No. Cpds No. Assays
967,242 963,186
489,575 2,937
68,490 2
68,149 1,317
13,467 6
13,422 6
11,356 0
7,053 233
5,799 15
5,614 6
2,016 0
1,786 13
1,633 0
1,524 16
1,434 3,592
930 113,678
828 0
826 15
740 16
592 13
400 138
400 0
398 0
378 0
366 456
211 22
192 0
160 158,199
137 74
43 1,386
37 4

KCB newsletter

No. Activities
5,635,084
7,559,601

69,444
99,061
81,198
42,105
0
14,452
11,687
27,888
0

4,817

0

5,456
6,765
350,929
0

1,814
5,853
7,235
45,158
0

0

0
169,451
344

0
158,199
73,169
1,387
m

AT, 238 Al

HTS Aol A Aikels g slgha] s eo] Higt

AHHIOIEE A5 R SBhI R Holele] Saks BAl

15
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16

IC50, Ki-s- dose-response || E|= A| 22| ¢]. o] o] REs}o]
ChEMBL HloJEl= =Rl F2AQer 24
gloJejo] =g T E dose-response T|o|E|¢l. 20114d
A}z ol 4] dose-response HloJE|7} Qli= THA BRI
7)== PubChemo] 7007}, CREMBL-L- 40007}{].

- PubChemi} ChEMBLZ}e] ©lole] AlEHOLS ©]51o]
glo]E ﬂﬁu]AngA;Léﬂ ChEMBLS] |o]E]= PubChem
9] BioAssayel| 2<%, PubChemoll4] dose-response
glo|El7} 9= conf|rmatory assay H|o|E]= ChEMBLO]

& Y34 0% BindingDBol= H o B 7} S el

- &) 11,5387 B2, 2,101,843 3F5HE, 1,320,1477) assay,
675,320 7}] B4 dlo|E] 7} =3 Bl o] Q)&

N

.ChEMBL {3 H=

Compound Structural Alerts

- 3RHEY] ofEA S ol&d AES AFs]
9]5}o] SMARTS, Pfizer LINT, Glaxo Wellcome Hard, BMS
HTS Deck, NIH MLSMR Excluded Functionality, Dundee
dist NTD A3y gho]2g ], PAINS, Inpharmatica,
SureChEMBL ¥] 5 chofet 37} 31k HE S 7@tk

- UE = t-E 249287, 54, assay e, HE 429

epzlol]| Aol S 7HA= 22E27|Ro| 0, S1lE

OFE-0] 50% A=} 3k A o]Ake] T of &Jate] Awx|7]

ufEoll, ol e & 288 wl= 23t o7 ash

- ChEMBLoJ&= FDA Orange Book 21 2% <9l
SJorE| AR, FoRdm, §% ShiE Tx, Twd
SJoFES| A9 5 AN E 318

- oo (B, HUE AL 9w, olighsaccharide,
oligonucleotide, 7715 5, QFAAL, o] A& A, 28522 A),
oju]A), 2tk F)o] A RE L3te]o] 9lS.

- FDA 3¢l oFzol i oF=A, Bl 24 AR} 3
AEAR H R E FTlsto] B HE A5 A Y8k 9l
2]g-213} A K= DailyMed package inserts(https:/dailymed.
nlm.nih.gov), Anatomical Therapeutic Chemical (ATC) classification

e

[m

(http://www.whocc.no/atc ddd index/], ClinicalTrials.gov

- AT SAoll BHHE 5

A2E|_B{E0[E] 274

(https://clinicaltrials.gov) 5 TI3E AAREE BlAETlo]Y]
A, =2 A, A5S AA 4T

» NIH9] Illuminating the Druggable Genome Z2AE

(https://commonfund.nih.gov/idg)of| 4] |%&3}aL ¢)= GPCR,
kinase, nuclear hormone receptor, ©]- 229 52] E}Zlo]|
o 44 134 BAI) 1023 P FHE

28714, 24 Bl HRE BAF.

SRR 1451 AATREAe] 28714, H8us

A7} G250, withdrawn/discontinued/prescription-only
Jover the count 5o & B==,

AR EHEE oFEY RS
FDA(http://www.fda.gov), EMAIhttp://www.ema.europa.
eu/ema/), WITHDRAWN database, the US Electronic Code
of Federal Regulations, FederalRegister{https://www.
gpo.gov/fdsys/pkg/FR-2014-07-02/pdf/2014-15371.p

df] 52| DBRHE| E|ZY, Bl &0l =7HA % 5o et
A 33
( Triglitazone®| 27| X1} EIE0|1 )
Avalabilty 758 esin
= T m / Withdraws! information
Efficacy targets. = g R

- e
i O — -

Indications Highest phase reached

for specifi indication

Korea Chemical Bank newsletter HIG||O|E A7

® ADMET 2! Pharmacokinetic G|0|EH

- B, A7 Folh, ok SRkE ko] A Ars 5 okt
ol wheh B8] = in vivo glo|E] o] £ A8l
Q5}o] ASSAY_PARAMETERS H|o| &2 =3t

- 20114 0|39 2607} =5, 22007} 3}3HE, 12157} assay
ol A vl B 4 BHkE o] oFETiAL PK, 544 dlolglE
S22kl 0 8 Z25171, FDA 421 Al Ao Al&E 23lo] 4]
ADMET A 1.2 5:7]5}0] DBS L33 oFE thAlA| o] 24,
EAEAIE dlAs7] $Jto] Sl okEe| tAlHe} ciAF
LS %.wo}_ 9177} X3YE]o] METABOLISM Ejo]2oj|

—— s
edga where known

EMNASTATIAGD

L YRRy SRSTATR

S5{H0E] 4

- Digital Science Alol|A] 7lj¥t%}F SureChem 3] 3151 DB
= vals}o] SureChEMBL & BHA A7) 0 2 4] £3l0f o2
WRER] ok SRMES] SRS AFAEA vE
A3 22y ob4 SureChEMBLOJAL:  E3]ofAl
E}%g 24 744 951, gdd|o]gli= BindingDBRE €]
7HA .

KCB newsletter

- BindingDB= Aol 4] 3, A8A} sfkEe] thud

+ ChREMBL2 BindingDBe]|

B0l dhek ADBY. Aol 2013dRe T 1
o] w5 SslAReAl 6007 EFA, TR Sk, 10
EEE SR QEEEESEES AL

uslel SgHE 29} el
chafo] thet 4] 25 Elo] glow, Bharhae el
AZTE2 TAE] B A2 ol B He
fel%. BindingDB: S 33 P AR
uj o] enzyme ElAle] € S3fslo] 9o, GPCR ke
ChEMBLS] ul3fe] Afch o 218

SAZOFHOIH 8

A7 A|FAAA7E ChEMBL DBY] 714+ 2 ALgAjo]

A5 4Ae] 4 5= 7} agrochernicals DB2] 7-50] 21354,
g5 Hofe] Aol AEA, AFA, FAHA 5 4
§7H B3, 25817) 24 vlolel 7} 55 o] DB 314,

- 7] ChEMBe] kel o] 915l Skl osA]:= Fungicide

Resistance Action Committee (FRAC: http://www.frac.info
publications), Herbicide Resistance Action Committee
(HRAC:http://hrac.tsstaging.com/tools/classification-
lookuplor Insecticide Resistance Action Committee
(IRAC:http://www. irac-online.org/documents/moa-brochure/
Text=pdf] A|219] 2] w2} 2487 do] 719,

- ChEMBL2] el .5 AlS= AJA"o]|A] agrochemical

sobo] el B3HE A 1S AR oS-

Assay U E B

+ ChEMBLY] activity dglojEl= 3ig-Eo|u gl 7te =

Salsl Ao] AA A, TeiLh ChEMBLE] Autol el
assay H|o|E]E functional -2 phenotype 324
tlojejo]Bng EAF HAES AT = §l7] wfizel
0] E-2 cell-line, tissue, assay format 5-2] LE| & 0] &5}
a7 M52 ontology S AT

- BioAssay Ontology (BAOJ= ChEMBL 2] W& #]5.2} 5l5t=

232 gloJEE A Hste] /=gl ow, Holy
A& 3RS 221517 9J8te] 95 Al aE 3, o),

714 Sol| A= e, ChEMBLE] F22HA type-> BAO
©] BAO_ENDPOINT=, 3584 unit-2> UO_UNITS= ufjsg
Eglon, ofgt Aoz 90% oo FAdelErt
v,

17
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+ ChEMBLS] assay:= BAOS] BAO_FORMATO. 2 ujj 5 E|o]

biochemical, cell-based, tissue-based, organism-based
Ao PR SHAH assayi AR H AT

ek AR50kl 7274k WA 0 2 LR,

- cell, tissue 7|4} assay+= Cell Line Ontology, Experimental

Factor Ontology, Cellosaurus, LINCS cell dictionary, Uberon,
Brenda Tissu Ontology, CALOHA 5 7]Z2] ontology DBZ
Zarsle]  CELL_DICTIONARY, TISSUE  DICTIONARYZS

Slo] HEs
ZQlste] B3

-G epdole] A dae slskel oleAl,

SgAlo] e B 2 H5E 712] IUPHAR/BPS,
TCDB 53} d¥de frAlsk=S 7IUsiilen], Gene
Ontology Term©.& ChEMBL E}ZIS- HAEE 4= Q)&= GO
Slim A A8E -53

( ChEMBLS| &t

Target type

=
=
e
s

Chimeric
protein

Description

Single protein chain

Group of closely related proteins

Defined protein complex,
consisting of multiple subunits

Poorly defined protein complex ,
subunit composition is unclear

Disruption of a PPI

Fusion of two different proteins,
synthetic or natural

Pair of proteins for which
selectivity has been assessed

Selectivity
group

Complex consisting of both protein

acid complex and nucleic acid components

=
o
==
=
-

DNA, RNA or PNA

Oligosaccharide

Small molecule, such as amino
acid, sugar or metabolite

Large biological molecule other
than protein complex

Metal or ion

ShRstRtE2d wAH E_HH|0|E A4

5. AKX} QIE{m|0| A

® ChEMBL Web Interface

(https://www.ebi.ac.uk/chembldb)

 ChEMBLE: Queh97) 4L Boto] S 72, B

+ £ el o] thet tool SR HRE B o), At

iy

Zze]go] g AL AT,

of
o

S{J
S

UniProt ID, ChEMBL IDE o] 3} 7]9]= 7 Aoz
Q)-8 EfAlS thal AL hierarchy, organism 59| 7| ¢ =&
AMsHAY, Thld AR RE 0|83 BLAST HAlow
FrAERL HAS g 4= QL2 A Bzl tiste] 4=siEl
assay FAIF =, A BgHE O] &, B4 5 (IC50,
Ki ), A, el AN AR, P EAY R S-S A
Slom, textt excel 52 FE| = #1748 4= 915

I

B 55 )

Example # of targets
Phosphodiesterase 5A 5518
(CHEMBL1827) :
Muscarinic receptors 188

(CHEMBL2094109)
GABA-A receptor 159
(CHEMBL2094120)
GABA-A receptor 3
(CHEMBL2093872)
p53/Mdm2 12
(CHEMBL1907611)
Bcer/Abl fusion protein 2
(CHEMBL2096618)
Muscarinic receptors M2 and M3 9%
(CHEMBL2095187)
70S ribosome 5
(CHEMBL2363965)
Apo-B 100 mRNA 28
(CHEMBL2364185)
Heparin 4
(CHEMBL2364712)
Glutamine 20
(CHEMBL2366039)
Hemozoin 4
(CHEMBL613898)
Iron 8
(CHEMBL2363058)

- B4 3151 o]| tialo] substructure/GAFE AL
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=
=}
4=, A9y, ADMET 428 98 & 2. 4
32 o]t} logP, pKa, PSA 52| 2440 tigt B
A gto] sk BA910) SRIE PRI A4S S 92

- ChEMBL ¢ lEjo] 2ol 4 it elAk5o] WRE ahe

el 7% AT, SAH2 DB ALHE 75
s, thime] slolentold e Usks ATAE $13te]

£ do]e} 718 T} £ 2 Bk 7|3 A2 3FHE DB
1= Oracle, MySQL, SD o] 3 e A -5]m], Tha e
FASTA 9Jel 4129,

myChEMBL S/W ZiE[0|L{

+ myChEMBLS- PostgressSQL DB, web A{H]2, RDKit,

OSAR, OpenBabel, Jupyter Notebook & QEAA
st =AE EjPsle 7HdmAlezZA VMDK,
QCOW2, IMG 59| 7MmAl t]jA= o]u]x|y Docker
Ao 4oz iEy.

+ AFAR= 714 Al o] ] R| S the-2 = Hhol Ubuntu, Cent0S

s SPAH A eEasTNEe] Al Sk

o] 2a/sMabuAl ALEoN Zdsto] ChEMBLE]
7152 A oA 417 T8, B8 4 2.

ChEMBL Beaker

ot
il

API(Application Programming Interface) = &s}u, o]
AU AE ATTORA AR BER R ZAE )
A ¥5k= =519, Pythono. &2 7] o scikit-learn,

it
offt
o ot

)
il

4
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pandas, matplotlib and RDKit 58] 2 Z4A glo] B g2 =

ERL 9L

- BA v E AERY, WA zE/d AT EH

A4, 2D/3D 35+ 12]7], InChl/InChiKey 434, o]u] =]
we gawE Qs §o) Aol glom, gzt
RIZF o] 8|2 Hejahs o] 2 2.

- Beaker At o)A THERE 24 91

https://github. com/mnowotka/chembl_beaker

RESTful AH|A
(https://www.ebi.ac.uk/chembl/api/utils/docs)

- 3lebA HEt A AE RS 9]5)o] Python, Java, Perl 5

. TR

RO =S ol et s St Hitp TREZ H&E o=
JSON, XML, YAML % j| ] Ak} ol-8- 138 5= Qli= RESTful
A2 AlF-E, (https://www.ebi.ac.uk/ chembldb/ws)

=3 HIAE HolS Foto] B9kE, B, assay HAEE
2Ag 4= 9l Solr-7[REe] AA 7|5% AFE. A&
So], th39o AolE E5lo] angiogenesis?} WHH HE
assay JHE A& Qs
(https://www.ebi.ac.uk/chembl/api/data/assay/
search?q=angiogenesis)

- ChEMBL DB RESTful AJH|AE 53}o] PubChem

BioAssay, BindingDB, CanSAR, Open PHACTS, Open
Targets, Target Central Resource Database / PHAROS
5] 9} DBoll A B-4-5|7 2.

( Beaker7|go| 2HFR! o )

Y

sclentific smartphone
paper app

]
—

recognised
compounds

8. -5.-¢

EMBL-EBI

beaker OSRA
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{ ChEMBLY] 3513

Chemogenomics: ChEMBL

ChEMBL
database

Browse targets

Target
&~  search

o KINASE SARfari
(https://www.ebi.ac.uk/chembl/sarfari/kinasesarfari)

+ Kinase 4|, 3211 1%, SHHE, AR, 232 vlolEl &
walsls, kinaseo| E31E SBROANEH Hlo|EHo]A
o]y , B w1 s w3lsle S/W Al AEQ].

- 98971 kinase, 54,1897l S}5H, 532,155 7l A H|o|E S
sk QS

- Eofo]A] ]/\1 kinase wjWz]d 2|zh=ol SHAE M,
T 3R AT, AR BA 5

o=
2=, ‘;‘r‘ﬂ“é‘. *1%" TeREE

® GPCR SARfari
(https://www.ebi.ac.uk/chembl/sarfari/gpcrsarfari)

- GPCRe] Ad, 3xpei7z, i, 232Y dHoEE
)k 310 A A 5 A A8 0 2 4] 9127) GPCR, 147,292
7 3}3HE, 1,037,2737 A28 glo|El S Bg8tal 9L,

- Zuflo]Rofl ] GPCR wfWeld ejzts=el BAE A,
T2 3p R, AR B4 55 & 4= gl SRk,
=, i, A E TS TR EE T 5 9l

msi'm

:

A2E|_B{E0[E] 274

s EIPAESST)

=

Neglected
Tropical
Disease

(NTD] amhl\fe

o ADMEDT SARfari
(https://www.ebi.ac.uk/chembl/admesarfari)

- 574 3HE9] 7153t ADME BH2 A A, 91 A At frakst
ADME eZl A4, PK |l el A, Q= at fAkeh shakao]
ADME tl|oje] M, E4 e}Al2] QlA| expression level

= O &l A (o]
2SS ok 4= 9l

- Y= 31RkEo] Higt PK o5& ChEMBL2| PKERAlO] thgh
activity?} Multiclass Naive Bayesian Classifier2 &3t
A SEEL o] 83t

® SureChEMBL

- Digital Science / Macmillan AfoflA] AF¢12] 0] E5]313HE
upolyd Z2AEZ JJHSE SureChem ZZAEE 2013
ol EMBL-EBI¢]| 7|38k EBR= 3479, Anbg7) 9l
OpenPHACT ¢} dd7sto] 244, A& dloleE AAsh=
YRS 53

+ US Applications, US Granted, EP Applications, EP Granted,
WO, JP S3{ol A B2 E, ou] 2| A 2|slo] St 722k
AP EE 3T

Korea Chemical Bank newsletter HIG||O|E A7

- 199793 E AR 10209 ESelH i su)

sheHE YRS S50 16ME SR HRE TET.
A B8] 1-42 Fo] SureChEMBLOIA 247K,

( SureChEMBL SH[0|X| )

www.surechembl.arg

Homepage
Search by keyword and I Filte? by authority
meadata | | Sedchiw patentoumber | {Us, EP, WO and )
" cnemical
Search by search type
chemical [iuhnmmp —
structure
[
compound) [
Search by e -
SMILES, MOL, Filter by document section

SMARTS, name (title, claims, abstract, |~

e
S destription and images)
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+ A Gaulton, et al. ChEMBL: a large-scale bioactivity
database for drug discovery. Nucleic Acids Res. (2012) 40,
D1100-D1107

+ A, P. Bento, et al. The ChEMBL bioactivity database: an
update. Nucleic Acids Res. (2014) Mol Inform. 2016 35,
615-621, D1083-D1090

- A. Gaulton, et al. The ChEMBL Database in 2017, Nucleic
Acids Research Nucleic Acids Res. (2017) 45, D945-D954

= M. Nowotka, et al, ChEMBL Beaker: A Lightweight Web
Framework  Providing Robust and  Extensible
Cheminformatics Services, Challenges, (2014) 5, 444-449

+ M. Michal, et al, Using ChEMBL web services for building
applications and data processing workflows relevant to
drug discovery, Expert Opinion on Drug Discovery (2017) 12,
757-767

- M. Davies, et al, ChREMBL web services: streamlining
access to drug discovery data and utilities, Nucleic Acids Res.
(2015) 43, 612-620

- WikiPedia, https://en.wikipedia.org/wiki/ChEMBL

+ L V. Tetko, et al, BIGCHEM: Challenges and Opportunities
for Big Data Analysis in Chemistry, Mol. Inform. (2016) 35,
615-621
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TIERIE 23 T |EfA Sk
° < ngple%
’ Vial HIZ

71E AloEM Aty

Database 5=

®
NTIS E2

o JJEHERE MY Y 27

(19D HZA 7184 SB(SA: 1001 L00IEY L i Bt
(VIEtataiBo] BRSO 4T 9IS 25 SEE 20t0

- (4F) 212 Y M0mg( ), 25 BERERZ B0 LC-MS

7IE8R} S

- J|EiStER0 et 218 27 S84 1 A0S S8 98 4 UsUL,

- lefEEel ¥8AM HIO| S5 3P

- 287121 OG0 S0 SRR HofE 4 AL,

HLI
@
1
[y
1}
for il
O
_O'f

lolst 4 = NVR Atz HiE

R
- SN =2 E 55|z SN F9: ISR 7|0120) 02} SR £E FSEALI0E Fol & 4 YL,
- J|EfEtRIZe) B2 40/0] W F9: T|ERIY J|OIE0] Mt 0l U by o

| 2AZ 23

i 5C

Cold room

Master tube £2t
-20c

Auto-storage system

2ENS HEDB &
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° MSetEtEel SRVt 2EAS| HHEN0 2 S IIE + UACE = Staslga2doiM=
2 SlE20 S2S ZY2E RXIGH| 5t =25t JASUCE

Etyl EEIE SEE0| B2 MoIE 21435 £I510] AR (24 SRIE2 -5C M2 22t5iH,
e 230 M5 3517 | fIsto A9l siEtES DMSO0 =2 OtAE FE(5mM)E HIZISH 200l

2ksta %'%LI ct.

® X7
o
H:
i

Lo

o Hiel, 23, BiEY SigkE B L
1) gred shete 28 22|
- BIUEE 2E SRISS LC-MS 242 S6101 2X18 U 25 HOI51T 9O, LC-MS A0 2AIR H0I0| HX| 7Lt
SE7H80% 0[510 SHee SRre Tt S MZE H-NVR XRE HESI0] SHale T2 o £E(80% 0147} Solsl= skaest
7|5t g QLI

2) B siEts

SIEIES T BREl et HOXo 2 A 4 Q= StRiE0l B2 Mots MAs1| |6t Ui B RakeiEel UR( 20,0008)5
HE5I0] LC-MSZ BH HES ot A2 ==7+80% 0I512! 2iEfEe vrEe SXote HEa (R ch
3) U= BEE
SHRE0| HEE = ofRAI™E A Hit zré 22 2QIE F2, O T2l Heis TS| Hofl Hit stetEel 2 LC-MS2
CHAl 2A510] 1 2S8R0 AMSEUC

Cold room (-5°C) Auto-Storage (-20°C) Barcoded UPLC-MS
(Brooks SS-11) Tubes Waters Acquity UPLS-SQD2

SESEIE2UWR BRIl EEE FY2 R RXI6H| /510 =25t QST
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= FEEY
o SI=BlRIE 2R 7IEAIE0| 7|Etl sEtEs HiEeZ 25 AFLCE
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2ELUH o 2Iot0d, SIS0 XSS SHES U800 TEE ATHIN=R, E5] 5)2 HBAo| Cioto] of2iet 2 FES
HEECH
(=) = FEUE
o EZZAMW=E, E51 5) EalEA 7 g
A
A @ 7|ERP7HEHAT|E0|Q]Q] E7HEQ1 7|07} Yl A0S 313HS 7|2 M =22] AbAHacknowledgement)Of Bt ELEHE= 10|
HE|" LT,
@ T2iLt ol S0 =2/5519 st SIEtE0| 1 AKX 374 Hi= A0 7IEAE =23 M4 & 55 25UHUIBS
E¢QIoR "Mz 12"510{0F FLICh
SRH|2kM ZH ® 7[ERIZHEIIHRI7|0(REH B AIE, 2 HEHES SIS oIS 0= 710 =0 M2} 7 SRS =2 8K L S513s
LHOIZSE 0N "3"51040F FHLICH
) @ 7SRt QI 7(07t Gl AR, S22 et "B EES & ALSAHLAXNIH S S0 "SRES 0 Laikl= 7| EXtet
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REH F7HE
o DE =F U 55| WHO= S=SIBE2H MIF SRIES AHBS10] A7 TMEACH= AtAHacknowledgement)S ZEH51010F
SEVCEREEN LIk
x SRS 84| He| A82 72X R WStAH0IM S85 = SAu 7|00 et “H7 22| 7|2HA" S
H|UFES Cae Al i al o o M= ASLCH
oMz T 0 SRIE TX, ak 24 ¥ HHEE HiE
I
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shaslEtE2d wAE _HS 2t0|2212| EF

ezl ==yt
M= 2folEeE| SF

QIALSISHE Library @
-BlEtE 2,150
+ 7|2 HIZ2F: 5 ul (DMSO 24, WH=E 5 mM)
I EEEI =S
A -IA B st E 2 B0l s

(Clinically Active Compounds)

Fragment Library @
- 3FEI=4=: 1,000
- 71 K225 ul (DMSO 8%, W= 20 mM)
-2jol=Ri2| 71 -
SXI2 3000|5t 20|22,

=k 22X AS (LC-MS)

- 3lgt=4 : 210,000
- 7|2 HB2F: 5 ul (DMSO 2%, WA=E 5mM)
-2fo|=a2]| 74 :

o{2| Vendor2 HE{ M J10{

Virtual Screening @
o e
+ 7|2 MIB2F : 5 ul (DMSO %, WrsE 5 mM)
-sleryEst ol RXR A WS

MEB 7HSEM

Ej i Mego| IR

- 3f5124: 6560
- 712 HIB : 5 ul (DMSO 89, ks T 5 mM)
-2fo|=e2]| 71y

LHE Library

HA| 3212 S HESH= 2fo|=aiz), 25 U 2AY
A3 (LC-MS) 7|24/70) 22| 74 (2015.6 A1774)

@ Kinase Library
- 3J3I= 4 :3,000
- 7|2 M32F : 5 uL (DMSO Y, WrHs: 5 mM)
-2o|EE| A .
BXmealgtd (Docking)g XM R4510]
kinase E}Z19| active site0i] Z&et
7t540| =2 shRtERE 74

[ell

@ HMYE Library
-3l8HE4 1 1,020
- 7|2 A2 5 ul (DMSO Y, WrsE 5mM)
-2to|EEzE| 4y
HAUME MAES Y MAHE FAEZY
a5

(Natural product-like) 2182

® PharmaCore Collection
-3IEES QNS
- 7|2 A2 5 ul (DMSO Y, WrsE 5mM)
-2o|E3e| A .

2YBHOE MY TN st

Fx| Library

-BES 5505

- Sk :5mM, 5ul

jor
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We take care of your compounds and
Create new value for you!!
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HMSHLHE) : 042-860-7190 / A : 042-860-7096 / E-mail: chembank@krict.re.kr

Y= HEYF iy E-mail

Ol MIEE (042)860-7016 leehk@krict.re.kr
0|51 Sty S/ 2R Y (042)860-7181 leejy@krict.re.kr
MEst SRS/ 2XtR A (042)860-7451 chchae@krict.re.kr
23 Helga/ge e (042)860-7190 chembank@krict.re.kr
aque sipfE |/ (042)860-7171 swkim@krict.re.kr
Ms SfetE /M A (042)860-7090 shkim@krict.re.kr
o2 SHIE /DB (042)860-7092 yurilee@krict.re.kr
0| LC-MS, 2484 (042)860-7747 suyoun(@krict.re.kr
Bl LC-Ms, 2424 (042)860-7747 huijeong@krict.re.kr
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