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TOP 10 ACHIEVEMENTS

2017 KBSI =1t 10M

Top 10 Achievements
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KOREA BASIC SCIENCE INSTITUTE

TO| M Z 2| WE HFHLIZ 7Y
[e]

X|of CHERS J1IKE EEfE 3432 1R
b

Korea
Basic Science

Investigation of survival mechanism in metastatic
cancer cells
« A new therapeutic target for the prevention of
cancer recurrence and metastasis
Published in Nature Communications
(IF =12.124, 2.08.2017) Dr. Geum-Sook Hwang

- 2fo| Tt HMO|E AFE 4= U= M2
CHAL X|2 28 IS 7|ch
Nature Communications &% HIZH(IF=12.124,
'17.2.8) E3= HiAL

Ho

Development of metal complexes that cleave

dementia-inducing protein “like scissors”

* Developed transitional metal-based complexes
capable of cleaving amyloid beta protein, known

= 7”':5 to cause Alzheimer's Disease

Journal of the American Chemical Society & Published in Journal of the American Chemical

ARY(F=13.858, 17.2.15.) ZIA13| HEA} Society (IF = 13.858, 2.15.2017) Dr. Sun Hee Kim

'%33f0||319| QIO Z X|=E|= O Z0|=-

Sl Ho| 34 7ol

IEZ CHHEIO| QINIZIAS L 2H[O|Z{ A0 Demonstration of Jack bean protein (Con A)
Zshst= 21| =9 binding to the Human Norovirus
=1= ] i L) o

« Enables quick diagnosis of human norovirus using

o
. RIERQM =E5+ HOICHEE] ;
HES0M FEF HATUT (NoroGIue)E natural protein (NoroGlue) extract from Jack bean

083l ZHI0[2{A Zed 05t A& ZIEt Ihs Published in Biomaterials
Biomaterials 5% A|IX{(IF=8.402 ]7,6_']_) (IF = 8.402, 6.01.2017) Dr. Joseph Kwon
QM AL

Mass-production of eco-friendly photocatalyst

with five-times photocatalytic efficiency using

underwater discharge plasma

+ Successfully mass-production of nanoporous
hydrogenated Ti02 photocatalysts generated by
underwater discharge plasma treatment for solar

A Zppx0f 7|2 5H 8 =2 FsH
'é O CHEFEMT = THE

S E2I=01E 0|83l CHa4 ol F1gtd
OI**stIEf(TIOz) &0 Mz ME 43
Applied catalysis B: Environmental 3%

AT (IF=9.446, '17.8.15.) O[3 HiA} photocatalytic applications
Published in Applied Catalysis B: Environmental

(IF = 9.446, 8.15.2017), Ph. D. Hyun-Uk Lee

ak=q|
=
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ZRo}

Management Area

05

06

07

08

09

10

2X}2] ghako| LA S 7= )t Development of large-scale synthetic technology
- XEMICH BHEH| AX} 22 Z=2H 9/= TMDC for 2D thin film

- « Synthesis of high-quality 2D semiconductor on a
AXZ 25| 1=Zo| 2x}12 HIEX|Z ME|D|E cZntimeter sca?e n?ade :;ossible with use
|:|17t-| |:}0|§ %Hk-l 7|._

of TMDC, the emerging material for the next
Nano Letters & AIZH(IF=12.712, “17.10.11.) generation of semiconductors
H5|M A}

Published in Nano Letters (IF = 12.712, 10.11.2017)
Dr. Hee-Suk Chung

CHe|7|2tete| d=d 7|8t o Establishment of collaborations with external
- KBS|-ZHiE S5fjar=27EAICt organizations
» Agreement concluded between KBSI, Ministry
FEABTAATE ©OH(10.26) of National Defense Agency for KIA Recovery

* KBSI-KRISS, T A H| 71 2! & Identification, and National Forensic Service
2L QIAEH| AR XSS (10.26.2017)

+ Agreement concluded between KBSI and KRISS
regarding the development of advanced research
equipment and promotion of the domestic R&D
equipment industry (12.27.2017)

Slet YR BOH12.27)

Establishment of major policies for national R&D

facilities and equipment

« Assisted in establishing “the Second
Advancement Plan for Operating and Utilizing the

2E FHM At National Research Facilities and Equipment” and

proposed mid- and long-term policies regarding

utilization of R&D facilities and equipment

27T | B 2
- H2RF FOIATAI M| 2 B

nEspAEle| +E XY H SY7IH HH|

2

Establishment of system for joint use of national

b B B
DESIR A|AHI X rese;rch facilitLes and eqduiEmen:]:or researcll:ers
- - _ in industry, academia, and the public researc
- AYWIIBEIIE: FYUTIB 2O A1 H ! ’
_ B sectors
GRS « Ultra Precision Tech-shop:

cooperative hub between industry and research

sectors in the field of ultra-precision machining
+ Smart Open Lab. the first open laboratory

in Korea operating 24/7
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CHSHOI= W7 |HOiA ‘Hojlo| ME A Recipient of Korea Hall of Fame Award from the
. ZSL|O{EHE], AUAAIO|QIA £ AL TFsH|E Korea Donation for Education Award
_ . » Contributed to revitalization of education
ZZ ]2 ooz 7 H 5t o; ; )
Z203 222 usy|s g 7|0 donations through the operation of youth
science experiential programs, such as
Junior Doctor and X-Science
58| EMASHREH|HAEHHA(CAST 2017) 74E| The 5th International Conference on Analytical
. BMTLEH 20k MIAIEQ! MEHS0| RS Science and Technology (ICAST 2017)

- - Attended by scholars of global renown in the
BMtstAo] |2 Ol#f =2 & A [ox iy | < ) . ; ) :
=Haetel 2| I | X M2 AR field of analytical science for discussions
u= about the latest issues in analytical science

and identification of new research topics
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PRESENT STATUS

¢ied History

1980-

1990-

2000-

®
1988. 08.

BHRDISTIE HA 7| Z DSl PRI MED M2

"Korea Basic Science Center (KBSC)"
established as an affiliate of Korea Science &
Engineering Foundation.

HIM LU 2 Vision & Goals

© =

Mission

o zFls

Main Functions

006 KOREA BASIC SCIENCE INSTITUTE

O O
1992. 03.-04. 1999. 05.
47H RIQHIE) MRI(HES, S, Th, BZHIE]) |z psR|2ioinA ol M2

Four local centers (Seoul, Busan, Daegu, Established as a corporate body.
Gwangju) established.

2010-

@
1999. 12.

HEAE] M|

Jeonju Center established.

@ @
2001. 01. 2001. 11.
St7| EREX o2 7|2 YA HE EHHIE ZX]

Name changed to Korea Basic
Science Institute (KBSI).

Chuncheon Center established.

2012.12. 2009. 08.

MEMEME MR ‘7 IATAAEH|EISME! MR

Western Seoul Center established.
(NFEC)" established.

27} 28171 WO 70| Bl 7|4t KIES lst SAM | U EAfnts
7| EE AN, 7K U BEAT o

Conducting R&D on research facilities & equipment and analytical S&T,
and joint research and support for basic science promotion

4 Functions

BEHOFY S EH|0 75 - 292 S5t 17K U BE7

Research support and joint research through construction and operation of high-
technology large research equipment

EA1lst IHE So EMV|=s - FH| Y

Development of analytical equipment and technologies through
analytical science research

=7IATAE - T SHEE| W

Exclusive responsibility for general management of
national research facilities and equipment

AR T2 012 2 &0l Oj2HOIRY 24

Training specialists for research equipment and creative future talents

"National Research Facilities Equipment Center

@
2009. 03.
Setisln 35 Byt MR

"Graduate School of Analytical Science and
Technology (GRAST)" established jointly with
Chungnam University.

o

Vision

©

Promotion Strategies

2006. 04. 2005. 10.
QFME X

Ochang Center established. "National Fusion

FrretggeTe 2|2 4R

Research Institute"

established affiliated organization.

ATAIE - FH| S MESh= MA| 2Rl 7| =1+ l=at 7|2t

World-class basic research infrastructure institute
leading the innovation of research facilities and equipment

7|=eg T

A7z A 4T B
Key Roles Benefit to Customer Superexellence

Basic Customer Outstanding
Research Value Performance
Promotion Realization Achievement

o177 |k &4l
Innovation

Research
Foundation
Innovaiton
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PRESENT STATUS

e[
Organization

Division of Policy

4%

President

Auditor

Audit & Inspection Division

National Fusion Research Institute
(Affiliate Organization)

Vice Pr

Bz

Policy & Strategy Team

Division of International
& Public Relations

g
Equipment Policy Team

T
Aol

Equipment Deliberation Team

1=, FH| A ofjt oigt
Personnel, Equipment & Budget

© ol g
Personne

©

2017.12.31. 7|&

As of December 31, 2017

(242 : &) (Unit : Person)

27153

2l 2173 B E L 24 Uniimited &

CEO Researchers Engineers Administrators Analyst contractual Total
workers

1 151 \ 73 \ 45 \ 1 2 3

YHIEEE

Equipment Utilization Team

T
HHIEEE

Equipment Information Team

Equipment
(ZH2] - 84BERl) (Unit : Million won)
) X2 MIE] Regional Centers

28 eime  omME - ey &

Category Daedeok Ochang Mg it ch= gz HE E 12A Total
Headquarters Center Seoul Busan Daegu Gwangju Jeonju Chuncheon V\ISe:;ﬁlrn

Xt

< : 155 186 69 54 34 30 26 40 634
Equipment

104

=0 59,177 91,992 19,095 21,311 10,691 13,939 1121 8,779 20,988 257,093
Amount

Division Division Division Division Division Division Division
of Bioconvergence of Environmental & of Scientific of Regional Centers of R&D Transfer of Planning of Administration
Analysis Material Sciences Instrumentation
Mojstonjaoing  MABOIZATE  TERMFHPjens PERIZ EREEE B7|el olnE)
Biomedical Omics Electron Microscopy Optical Instrumentation Seoul Center Performance Management Human
Research Center Research Center Research Center Management Team Planning Team Resources Team
EATEEE RI7EZE BN ST SALMIE] S47|URI2IE oflatel zog
Biological Earth & Environment  Scientific Instrument Busan Small & Medium Budget General
Disaster Research Research Center Reliability Center Enterprises Team Affairs Team
Assessment Center Support Team
e EN7|SAUAE Li- EHATE LRI ChLAdIE] HETME Apzta|E THRE
Drug & Disease Advanced In Instrumentation Daegu Information & Research Accounting
Target Research Situ Nanosurface Development Center Computing Team Management Team Team
Research Team Support Team
CHHE IR ITIE AflgstEe|A1E ez TLONRFAHE]
Protein Structure Spin Engineering Gwangju Purchasing
Research Physics Center Materials & Facility
Research Team Management Team
ARG YA TE EZREMEH|HLE HFMIE] Al&E
Bioimaging Research Mass Spectrometry Jeonju Center Facility Team
and Advanced
Instrumentation ZFMIE] OFRIEIOLE]
Research Team .
Chuncheon Center Safety & Security Team
MBI RN
Western Ochang

008 KOREA BASIC SCIENCE INSTITUTE

Seoul Center

Administration Team

X 7IE NTIS S8 7IF, =714 372 ol
% Over 30 million won of introduction price

b

ol

i

© oard

Budget

Ol
0!

(ZH2] - 8iBER1) (Unit : Million won)

=91 Operating Revenue

X|Z= Operating Expense

& Category ZoH Budget L& Category 294 Budget
HEZ0iZ Government Contribution 82,655 | 2174H| Wages 23,153
1. 7|2+2YH| Basic Fund 19,489 1. ZHQIZ4H| Research Personnel 19,722
2. Z2QA}H| General R&D Projects 50,462 2. HEEELZ [egal Liability Amount 1,787
3. A|AlH| Facilities & Equipment 12,704 | 3. E|XIZ0{=EZ Retirement Reserves 1,644
4. Xt1Z Alst Loan Payment & Interests 911 ZIMH| Direct Research Expenses 71,960
K42 Income 31,577 | 1. =L AtH| In-house projects 50,826
1. FEZ=E} Public projects 22,620 | 2. FE4=El Public projects 16,595
2. OI7kAE} Private projects 357 3. TIZEE} Private projects 228
3. 7|E}Q1LALR Other R&D projects 4. 7|EFALALRY Other R&D projects -
4. 7|=X|2 Technology supports 7,500 5. 7|=X|¥ Technology supports 4,301
5. 7|=2 Technical fees 200 | Z4AH2924H| Operating costs 6,589
6. 7|E} Others 900 | A|AdH| Facilities and equipment 13,638
F7|0]& Balance from Previous Year 2,229 | 7|E} Others 1,131
X7|0| &2 Carried Forward to Next Year -
A Total 116,461 | Total 116,461
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PRESENT STATUS

KBSI HEL|3
KBSI Network

KBSI CHE{=R 2 H2 X|of RS S8 27t 7|E1ts ARl U X|of Saptio] 7[5t © CHRME
RhstEl HEH MR ATK|YUS 25D §

performs specialized research based o
regional centers across the country.

a

Helsdan
10 AELICE KBSI supports national basic science research and Daegu Center
regional industrial fields through Daedeok headquarters and

Functional Materials Research

>

© ez © R

Daedeok Headauart SEM, TR0, L 2H, FEMTH| I, S ot J—
aedeo eaaquarters — Jp—— wangju senter . .
a AR MG FH|7HE X|@, AEEstER, g Advanced Aging Science Research
EZEMTH| 71

Biological Disaster Research, Electron Microscopy
Research, Advanced In situ Nanosurface Research,
Optical Instrumentation Development, Scientific
Instrument Reliability Assessment, Instrumentation
Development Support, Spin Engineering Physics
Research, Mass Spectrometry and Advanced
Instrumentation Research

= —_ ° = — .
© 2% Mo[sQBA, TEHIRY |, HIUETE, MHSA, © TR Lite B AT
Ochang Center HA0|Z, MICiEN SHAEDL|ER AnzstzEr| Jeonju Center Nano & Carbon-Based
El2FRMEH| gk Materials Research

Biomedical Omics Research, Drug & Disease Target
Research, Protein Structure Research, Bioimaging
Research, Electron Microscopy Research, Geochronology
Research, Environmental Monitoring and Research, Spin
Engineering Physics Research, Mass Spectrometry and
Advanced Instrumentation Research

22N
ke, AlzzieRtololE © FHE

SUE YA EEt A
huncheon Center

fon @

© MSMEH
Seoul Center

iy

Q
o

Disease-Specific Optical
Imaging Research

Environmental Risk Analysis and Research, Space-Time
Resolved Molecular Imaging Research

HO J2sA] 7|9 HEATY 017 e

JREREN
Western Seoul Center

© AN
Busan Center

QUARKAAR, 7|5 AHatet

Omics System Research, Functional
Interface Science

Advanced Materials Research Based on
Surface Modification/Analysis

010 KOREA BASIC SCIENCE INSTITUTE Annual Report 2017 011



2017 KBSI RESEARCH ACHIEVEMENTS

2017 KBSI AA
2017 KBSI Research Achievements

012

(2] - 74, 74, &) (Unit : No. of cases, No. of samples, No. of users)
oI BAIX| 31
Statistical Trends of 128,098

Analytical Services
117,060

113,564

16,209 16,970

= 15,936 =

I I I

— — —

5,726 5,753

I I 5,595 I

| | |

] ] ]

I I I

] ] ]

I I I

A4 A2s ogxe Ax AEe ogms e AEe ogms

Cases Samples Users Cases Samples Users Cases Samples Users

2015 2016 2017
2017 —E—ﬁxl'oll;-l (2] : ) (Unit : No. of users)
M=o
Statistics of Analytical -3 714 National Institutes 7|Et Others
Service Users 228 // 124
4.0% Vi 2.1%
eEH7|?=1 Large Companies Cha Universities.
ZB;]/ 3,157
o 54.9%
Fol0i

_Government-Funded Research Institutes

710
12.3%

ZA7| Small & Medium Companies

1,270
22.1%

KOREA BASIC SCIENCE INSTITUTE

© =2
Publications

(2| : H) (Unit : No. of papers)
600

© QR0|gRH=g X
User publications

(2t2l : B) (Unit : No. of papers)

600

600

X3} QY =2 Az

- =21

Publication by author type

(2] : ) (Unit : No. of papers)

508
438

369 388 .
- — .

] ] [ ]
] I [ | ] I
300 — I d= I 200 |
] ] [ [ |
] I [ | ] I
| | [ [ |
— - — — o ]
— ] — . — —
] ] ] ] % ]
O = ] = =

72
] ] [ [ ] |
] I [ | ] ] I
| | [ [ | |
— — — — — —
| || | | | |
oALD _ oALD _ W AMX K}
SCl =2 H."T;T = E=Er SCl =24 H.T?T = E=EF FXXt c = di SXK}
SCl Ijgo l;;nmalllisiCt Total SCl Ijgou-:1nap|§ ot Total First author orr::{]hoor:— ing Coauthor

X RA=E: JCR 2OFE A9| 5% O|LH X IF 10 Of4 X L=2

¥ High-impact journals: Journal publications in the top 5% by JCR subject field, or above IF 10

© oTeI9IE G| 38t
Research Funds per Researcher

Sefoi|
Commissioned funds

“QuuP

E013 Y Sefoi|
Government funding and
commissioned funds

© ssax

Patents

(E+2] - ) (Unit: No. of cases)

66

S o—nj_'l' 59

<l
=)

Registration

(SH9] = 2, 7Y, HHakRl)
(Unit: No. of cases,
No. of institutes,
Million won)

7|0 A1
Technology Transfers

7|&0|F 744= Number of technology transfers
25

R
[ =1

7|&0|F 7|2t4= Transferred institutes

29

7|==& 48 Technology fee revenue

443
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ADVANCED ANALYTICAL
SCIENCE RESEARCH

=

=7 |=0fetX| AT RI2 HE ATA L - FH| 2AS 7|Ho =, EMXIR, S
501, 012 o4, 7|20[N ot 3t o171
S 2Ql6l £[ME Cksta RIELICE KBSI has been performing various tasks,
including analytic support, joint research, cultivation of human resources,
technology transfer, and commercialization based on the operation of
advanced research facilities and devices, striving for outstanding research

performance.

HEH AT ot
ADVANCED ANALYTICAL SCIENCE RESEARCH

- HIO|288H=A =0F Bioconvergence Analysis
- 314 A=A 20F Environmental & Material Sciences
« 4SLZH| 7Lt SOF Scientific Instrumentation
- 2M7|271E Development of Analytical Technologies




HIO|2&8=4 20F

/
HIO|2E2 M7 |2 50| 8812 Sall MY ntst Al ofutst 20ko| il U ARX|IS 435D LY £3510{ Hi0|2 247|=8 Jiidotn O|E 283l MY siate| 2t
= = = I g P Ochang Center . .
SIBLIEE 7|=345t 20f0| 2IH7|% S 271 U AS|0f 27t 5| QU= Ol S shZsH= b X BEEH S22 ot S5U7E XL, The Biomedical Omics Research
7|045t0 AELICE E5| ZLH 2|1 M9 |2REMXIH|IE 1E510{ Mt EMEH S JetstT, 0|2 Group is devoted to the development and application of “Omics” technologies based on mass
51235l0] Z=017 Ol EMX|2l MH|AZ HZ5ln Q&L|CH spectrometry with the ultimate goal of understanding biology and solving environmental problems.

R&D and research supporting activities of life énd biomedical sciences are carried out in the

field of convergence biotechnology through the convergence of bioanalytical techniques. Efforts

are exerted to establish original technologigs in basic sciences, and a significant contribution is

made to solving problematic issues of thg hation, and society. Especially, bioequipment of the best

'quahty in the nation is installed at KBSI, and state “of-the-art analytical techniques are developed.
//Fijrthermore collaborative research and analeal services are provided to the scientific

~/eommunity using the installed equipment and 8 eloped technologies.

€ o
1Q-GPA homepage : https://www.igpa.kr/
1 SEIIBE
i) Development of web-based 10-GPA service system using cloud computing for glycoproteomics
'/ |
[} { AR X
‘1
|
/ 224 ZH| Equipment ZFQ MM T Major Achievements
Sep
il ¢ T2 Classification FQ MH Achievements
Mofsfoa|A oiq :
METHLE 017 . = 2M x| 214=(74) No. of Services A|Z2=(7H) No. of Samples 0| 2X<~(H) No. of Users
HsiER|S o0 Analysis Service 405 3,105 190
EHHEITLZ ol | E = Publications sk3|8HE Presentations E3| Patents
Mt o1 . / 7 M : L I
- L =2
AlSZHEXI0|0)E i3 Research Result 21(SCI 20) =LH Domestic 19 &2 Application 8
[ R ] 22| International 10
b Pk TS s B M JHEE Analytical Methods

- Orbi-trap EliteE 0|88t TMT EX| THEHAN| H2F2AH
- Synapt G2 HZEA7|E 0|25 X|ZA| 2A{HH

Biomedical Omics Research

Biological Disaster Research

Drug & Disease Target Research

Protein Structure Research

Bioimaging Research

Space-time Resolved Molecular Imaging Research ?
Advanced Aging Science Research ‘
Disease-Specific Molecular Imaging »
Omics System Research

016 KOREA BASIC SCIENCE INSTITUTE




BIOCONVERGENCE ANALYSIS

=

Daedeok Headquarters

=2HORA EX7|E U HAS B3|
Norovirus concentration kits and virus-neutralizing hand sanitizer

2= ZH| Equipment

2X}@l x| I20HE 2| BHE HEEAT|
Two-Dimensional Liquid Chromatography Tandem Mass
Spectrometry System

Ofo|icth =4 BAM A|ARY
Amino Acid Composition Analysis System

018 KOREA BASIC SCIENCE INSTITUTE

A=THH A+
Biological Disaster Research

=M EX7t =D = dEA o] cher 22l 2ol 2A41t sl THsE 7[RIV |2 SS T S10]

P =

£=Q7| 20| MlE5t QUELICE We are developing the platform technologies for the fundamental
causes and solutions of biological disasters as a national problem and providing them to

organizations of inquiry.

||

ZFQ =391 Main Research Activity

< ML HORRA S5, TITT|E i

- MAIE0| shiesl, Hatet &5 2N U 7|5 Ay A
© R QlAtStE A CHIRE MSEHE HA

- OFSZRITHNE EfM Sl OfS NSTHEHES S ¢

- =M 2JA 2AE T

Development of rapid concentration and diagnostic test kit for virus detection
Development of nature-derived functional materials and investigation

of its antioxidant and antiaging effect

Protein interaction analysis of human phosphatase

Research for drug-binding protein and drug signal transfer network
Development of toxic ricin analysis

||
CHE 917LAlE| Representative Research Case

&l Cial| M= R HIO|Z A SstAx JHL

M7l £| = = 2H[O[2A 23 STHEE ZFIAIO|ES #YstL, M HIO|QATHS Ho|2 1A 14 HE Y
x

Y offdofl &stof 1000 F7+ 2felv|s 4= Ardatol M

Development of natural materials as a substitute for biological antibodies
and virus-neutralizing agents

First identification of ConA-HuNoV interacting site and application of natural biomaterial for the rapid
virus diagnosis and prevention of virus infection. Selected as one of the 100 most excellent research

outcomes of national science and technology.

w1

AIME Major Achievements

T2 Classification F2 M Achievements

2M x| 42=() No. of Services A|lZ2=(7H) No. of Samples O|2X}4~(H) No. of Users
Analysis Service 127 1,141 75
=2 Publications StS|9hE Presentations E3{ Patents
o & L D tic 11 Z¢2! Application 6
Research Result 23(SCI 16) = omes.|c =3 PP. ica |.on
=Q| International 6 SZ Registration 5

AfEd 742t Analytical Methods

HI

HIZ L 2l 2 G R 2 B BARISA Bl
TBE DAY A AR BAVIE N

r

AE-sE2TEY)

ojoh

- Development of toxic ricin analysis in fertilizer (the only designated agency issuing the license certificate of ricin analysis)

- Development of transcription factor network analysis (TNA) method

QEMIE]
Ochang Center

> | O o sl €.

Sram postve (. reumona)
ERTESERE & Geam negatve (. K120 [ e | o

OFA|U|EHIE] HFROM| 219 ZITHS 01742t o] 0ol Zélot=
SR Maknt 3| REFE Sall $1F 28 A TIT | E e
Development of rapid diagnostic kit for on-site application
through antibody detection and antibody combination of Multi
Drug-Resistant Acinetobacter Baumannii (MRAB)

2= ZH| Equipment

J2T MzA3|d XHS5st BT
High-Content Screening System

880~ HEA|

Liquid-Chromatography Hybrid-FT Orbitrap Mass
Spectrometer (Q-exactive plus)

BeEI|S A7

[ =

Drug & Disease Target Research

7| =M Lof TR SIHATE 2fet 72X 88 o7 Q=g P&t 23 2MT|E

o

JHetstE Y17 E 435t UELICE We establish a research infrastructure for technological
convergence of translational research from fundamental research to drug discovery and develop the

related analysis technology.

w1

2819171 Main Research Activity

- High content screening 7|2t S71017 2M7|& gt

CHEHE]

- D9IEY FIc 2A) Yt

CHIHEIASH Protein-Protein Interaction, PPI) 7|8F 7111 247 |& 718t
A
o

+» Development of analytical techniques for high-content screening-based mediation research
» Development of analytical techniques for the research of protein—protein interaction

(PPI)-based mediation

+ Development of diagnostic and analytical technique for high risk infection

||
CHE 917LAlE| Representative Research Case

CHAILHY ORAILIE=MIE] HEROfL| A< TITH7|& THE

CHAILH4S OFA|HIEEHE] HEROIL|(Multi-Drug-Resistant Acinetobacter Baumannii, MRAB)2| £0| &2

EHEO| ZEtste TE A YHIE A4 HEsHs FETITHPOC, Point-Of-Care)7|& 7Ht

[

Development of rapid diagnosis technology of Multi Drug Resistant Acinetobacter Baumannii

Development of diagnostic technology for the rapid detection of capture and detection antibodies bound
to specific antigen proteins of Multi-Drug-Resistant Acinetobacter Baumannii (MRAB)

I
ZFQ ME T Major Achievements

& Classification

ZFQ AN Achievements

A|Z2=(7H) No. of Samples O|2X}4~(H) No. of Users

2,477 a4

Jon

+S|8HE Presentations E3| Patents

=4 el 24~(7) No. of Services
Analysis Service 72
=& Publications
o171 Al
Research Result 17 (SC117)

- Z2l Application 2

- SZ Registration 3

‘HFD HES QIF &R A R SR EE
C| =

B b FERIS HR S EETE B 2 R

=}

- Screening technology for antigenic biomaker from a pneumonia patient by urine proteomics
- Purification of recombinant proteins using domestic equipment
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BIOCONVERGENCE ANALYSIS

QFHMIE
Ochang Center

4&
T
o

11 (57)

1/1,0002 A|ZHEHRI2] apo Il &Ef2] AbOmpA-PD tHES| 254

Analysis of millisecond-timescale motion of AbOmpA-PD in the
apo-state Il

24 ZH| Equipment

EEto|= XHsEHY71 Multiple Protein/Peptide Synthesizer

020 KOREA BASIC SCIENCE INSTITUTE

ChT R 0

Protein Structure Research

A7 IBHEBNMR) L X-ray 3/ 7| 02510, H Rt Cl-chisl M52 B7iLIS
Y L x 7|gh Mok k=2 S 0115t QIELICE The general research themes of our group are to
determine the mechanism of protein—protein interaction and to discover its inhibitors based on the

complex structure using NMR and X-rays.

- S| w3 TS O/BE B MBS X o 42
Ct XHHIE =
=2 o

B A, HERMXY U BEAT 4

Determination of protein—protein complex structure

Development of small molecule inhibitors based on the protein complex structure

Development of new analytical methods, supporting analytical service and collaboration with other
research groups

CHE 917ALE| Representative Research Case

7|Zof| 2|8t AbOmpA-PD THHE F3l

AbOmpA-PD tHEE2 7| Zof osl tHEA TFl0| O|R0E. 7|Z0| gig 82U 40| M= unfolded
(apo-state 1)t hololike (apo-state I1) AE7t EXHE|H AS. 9

dispersion CPMG A& S Eali 1/1,000% A7t tHel2| 254S 2H&sty, CHlE HEl 7|2 7Y

Ligand mediated folding of the AbOmpA-PD

The folding of AbOmpA-PD is mediated by the ligand binding. AbOmpA-PD exists as a mixture of
partially folded forms in the absence of the ligand. Using 900 MHz NMR, a '>N-relaxation dispersion
CPMG experiment reveals the presence of millisecond-timescale motion of the apo-state, and the
molecular mechanism of the ligand-mediated folding of AbOmpA-PD.

ZFQ MM T Major Achievements

& Classification ZQ M Achievements

2M x| 214x(Z4) No. of Services AlZ2(7H) No. of Samples O|2X}4=(H) No. of Users

Analysis Service 1,429 8,554 339
=2 Publications St5|9HE Presentations E35{ Patents

o1 Al

A A ZLH| Domestic 4 -
Research Result 21(SCI 21)

22| International 4 SZ Registration 1

AMe JHgt Analytical Methods

-NMRE ﬁag_ﬂ- OmpA°| c}u"xl sl .I_.lmod

- NMRE &85t Angiogeninz} p53 CHiEl Z45t 719

-NMRE &85t H|& 4 8H20]| 2|8t ubiquitin Lys side-chain2| acetylation mechanism @13

CFHILAE OPAIHIE e BIPOL| 4 Thimo] THHAE xoray 75 24

- OmpA protein folding study using NMR spectroscopy

- Protein—protein iteration study of angiogenin and p53 using NMR spectroscopy

- NMR studies of nonenzymatic ubiquitin Lys acetylation

- High-resolution X-ray structural analysis of virulence protein from multi-drug-resistant Acinetobacter baumannii

AT

QEMIE]
Ochang Center

B1 Shimmed

7T U MRIE 9/ 8xHE S4 AIAH
Eight-channel transmit system for 7 T human MRI

22 ZH| Equipment

7TEHMRI /T human MR

9.4TSE MRI 94 T animal MAI

RGN o1
Bioimaging Research

Jiok
_I|I'I

SEMRIQ4AT 47T, FHMRI (7T, 37) S IV |=EGS/HME|7|& =GN &&= )2
7[9to 2 | Aeh/Axoi, AStEA FIC/FEHMI1 S2 a3t ELICE Based on animal MRI

(R

()II

(9.4T,4.7T) and human MRI (7 T, 3 T) systems and imaging technology, research for brain disease/
anatomy and disease-targeting diagnosis/tracing was performed.
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Imaging research for 7 T human MRI such as HW and pulse sequence development,
and image processing/analysis

Based on MR/IVIS, disease targeting diagnosis and therapy studies

+ Collaboration for imaging translational research

||
CHE 917LAlE| Representative Research Case
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Installation of eight-channel transmit system for 7 T human MRI

Eight-channel transmission and eight-channel receiving coil system for the MRI of a human brain, at 7T,
was installed and highly resolved brain images were acquired

AIME Major Achievements

T2 Classification ZQ M Achievements

2 |2l Z42=() No. of Services AlZ2=(7H) No. of Samples O|2X}4=(H) No. of Users

Analysis Service 340 1,446 56
=2 Publications St5|9HE Presentations E35] Patents

o1 AlK| - .

AT 2X =2 Application 1
Research Result 13(SCI13)

=2| International 12 SE Registration 1

2 A JH9F Analytical Methods

715X MRI ALE 2lsh 7hatsiAl A| AR 7L

7T FH MRIOIM 288 4E4H 07| RF EA CIXIQI2| H|QF

- Development of virtual-reality-system-based psychological test for fMRI study
- 3D shape selective excitation RF pulse design for MRS at 7 T human MRI

Annual Report 2017 021



BIOCONVERGENCE ANALYSIS

MEHIE] ‘
Seoul Center

Iﬁ:& INiCu Double Layered Nanoframe E3#8%5/=, e

toward Oxygen Evolution Reaction s
’1 "' ’3’*«
2H,0—>4H*+Ae +0, 250

TZ7H(S) TEM - EDX 4 Ha 7|8 A235107 IrNiCu DNFQ]
X HME HESH EY20, 1atm % EDX 227|2Z ~ 1nm
Amee] o[y BalisS 2 4 AUUS

o

Using a high spatial (S]TEM-EDX elemental mapping technique,

the formation of IrNiCu DNFcould be clearly shown. ~ 1 nm
spectrum imaging resolution was performed using the 1-atm%
EDX spectrometer.

2 ZH| Equipment

237 DK s Deeks EAigy B
i r SNl P Imaging 9.4 T FT-ICR MS

Monochromaled—Aherratmn—

Corrected Transmission

Electron Microscope

022 KOREA BASIC SCIENCE INSTITUTE

ASZHEAO|O)E A4

Space-Time Resolved Molecular Imaging Research

HEXO[K S|, #TSsHs HAH0Y, SXIEN DakpAmy| olmats 255D,
A Lt SE0M 2X10] AlZZHE B2 2 Clo|LIalA QAR A |S U B3 Y olnE

salistn JYELICE With femtosecond laser spectroscope, state-of-the-art scanning and transmission
electron microscopes, and high-end imaging mass spectroscope, we provide networking
opportunities for all researchers through multidisciplinary dynamic imaging.

||
ZFQ =391 Main Research Activity

- L RS0 Yo HiFLIE AT

- 71012 EXte| RY/SE Al x|stet FA7|& i
- CEE QA 7|dh Xt 24 2 Hio| 01 Y=
» Mechanism of formation of nanostructures

+ Development of R-type/S-type identification stereochemical imaging technology of chiral molecule
» Multi-omix-based MS imaging and biomarker discovery

CHE 217LALZ| Representative Research Case

Ol2I5 7|8t ChE 24 LhTael 7% HAE 9it ot
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Iridium-based multimetallic nanoframe @nanoframe structure:
An efficient and robust electrocatalyst toward oxygen evolution reaction

We report a rational synthetic strategy for a structurally robust Ir-based multimetallic double-layered
nanoframe (DNF) structure, nanoframe@nanoframe. IrNiCu DNF demonstrated excellent durability for OER.

ZFQ MM T Major Achievements

&2 Classification ZQ M Achievements
2M x| 214=(Z4) No. of Services AlZ24=(7H) No. of Samples O|2Xt4=(H) No. of Users
Analysis Service 1,752 5,730 304
=2 Publications S}5|9H I Presentations E3] Patents

ot Al

Research Result 13(SC1 12) =LK Domestic 7

2 A4 JH9F Analytical Methods

- DT7H 2S5 (~1nm) 2 Y&
- High spatial resolution (~ 1 nm) elemental mapping

Gwangju Center

3M M 12MISM M oM
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ol BCBE DY &Y o BREAY 32

Establishment of senile (Type 2) osteoporosis of animal
model and standard analytical methods

AE28 HEHIIA

In vivo Micro-CT

HFk S 2T QIAHE KT A A|AE

LFPI

e shafet

Advanced Aging Science Research

=3} 3 E[3 st Rt 20} HEH 9171 QTR NBSSUSAIN L B AT X4l
29, L3li18 IHEE 28 IstE S5t Lole| 7|t 1E, St 2t ¢IX|
S5 E st QIELICE To improve research on aging and degenerative diseases, we are
carrying out collaborative research with universities and research institutes, and providing support
through construction of an aging research cluster and maximizing the use of our infrastructure.
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ZFQ 2319171 Main Research Activity
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« Establishment of Luminescence & Fluorescence Preclinical Imaging System and obtainment
of co-registration imaging analysis technology in connection with Micro-CT

« Continuous supply of high-quality standard aged animals (over 18 months old) and achievement of 72 month
accident-free safety operation

+ Development of age-dependent biometric standard of aged mouse

» Completion of the basic design and implementation design of "Animal Facility of Aging Science and aging
research facility environment improvement project”

CH= ¢1LAIZ| Representative Research Case

CEE ST flel Kitieal ARl TS 01Ao) SR SIS XIS MTE 2

ol
o= =
HIBHE £ EE
- MEo| BB MBS 9l ARy Bl
- BOWAL HO| EF2 240 CHEt 2 DM P L Highe S &y

Establishment of senile (Type 2) osteoporosis of animal model

» Through bone microarchitecture analysis, longitudinal tracking of alteration pattern on trabecular
and cortical bone induced by age

» Establishment of the experimental schedule concerning timing of medication and intake of food or water
for efficiency and suitability

» Tracking of alteration pattern on bone formation and obesity degree by candidate materials

ZFQ MH T Major Achievements

& Classification Z2 M Achievements

2M x| 2125(71) No. of Services AlZ4=(7H) No. of Samples O|2X4=(H) No. of Users
Analysis Service 1,943 15,215 323

= Publications stS|9hE Presentations E3] Patents
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Research Result SCl 14
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2AH JH2F Analytical Methods
-IL-10 28 AH|Z0|E S22 WY 7|1™ 2497
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- Mechanism of Steroid Hormone Production by IL-11
- Mechanism of Metabolic Signal Pathway for Steroid Hormone
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ZEHME
Chuncheon Center

HEatm|] sjot YE2 oA H=2hr]4| ot HEEHOIAM
ROS XfaifH|l NACS| Zat NF-kB &{3f|Q! PDTCO| Z1t
Effect of NAC on production of Effect of PDTC on production
ROS and NO and expression  of NO and expression iNOS,
of iINOS and COX-2 protein COX-2, and NF-«B in LPS-

in LPS-stimulated zebrafish stimulated zebrafish embryos
embryos

24 ZH| Equipment
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024 KOREA BASIC SCIENCE INSTITUTE

x| Retd Y A
Disease-Specific Optical Imaging Research

MRt A 2Ok= MYAOIA LOo|LE= 2XH L ME pFo| A 2MES Saff 217t Ao
Z7|Fct X2 2 oflete| wekE MiAlste 88Hoi+ 2O0FRILICE Biological imaging of diseases is a

multidisciplinary field, in which the images produced reflect cellular and molecular pathways in living
subjects. These techniques will help to understand and discover new diagnostic, therapeutic, and
preventive strategies for human diseases.
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» Studies on mechanism, new drug discovery and screening, development of nanobiomaterial-based
diagnostic/therapeutic agents

Biological disease imaging and therapy studies with small animal models (i.e., cancer, arthritis,
atherosclerosis, aging, etc.)

Performance of high-quality imaging research with advanced bioimaging equipment, professional
technical support, and research collaboration

CHE 217LALZ| Representative Research Case
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The roles of NF- kB and ROS in regulation of proinflammatory mediators of inflammation induction in
LPS-stimulated zebrafish embryos

This study provides basic information on the mechanism of action (reactive oxygen species and NF-
KB) of zebrafish inflammation induction by lipopolysaccharide and can be helpful in the screening of
candidate functional foods and drugs for the treatment of inflammatory diseases.

ZFQ M T Major Achievements

T2 Classification ZFQ M Achievements
2M x| 7125(71) No. of Services AlZ4=(7H) No. of Samples O|2X4=(H) No. of Users
Analysis Service 189 6,424 97
= Publications ShS|9HH Presentations E3] Patents
o1 A :
=LK Domestic 6 -
Research Result 15 (SCI 6)

e 7HEE Analytical Methods

HI

MEMFAE ‘
Western Seoul Center

SA/XE A Z2ufUS 0S5 CitHZHRA] A ThAH)
THEN(R)at H2EA SERUO| CiAF Hst 7| (0f2f)
Multivariate analysis and metabolic pattern of polar/lipid
metabolite profiling (up) and metabolic pathways changed by
myocardial infarction (down)

2 ZH| Equipment

SPE-800 MHz SX}7| 22E 27 |- El2H2 7| A|AE
SPE-800 MHz NMR-MS System

| S Z0HETHI|-ASSA-HIBAZIE HEEA7|
UPLC-QTOF-MS

QUARKIAAH 17

11—

Omics System Research

toh

ST AN 24 ESHE 152 Sofl Zet-2|d/HAS-AZ/2tE 00l A CHARR| st T2t
=Mo = Ho|20H Y=t CHAP [ME HsHs 217t Z0FILICE Metabolic profiling research has
been performed to discover biomarkers and metabolic pathway for disease therapy/natural product
food/environmental field by using the established integrated analytical platform.
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AR CHAREEH SOilA HIO|20HA &2 3 CHAR | o7 43
< A7 | SHEYY|/AEREAMT| 718 S CHAM 2448 71
» Biomarker discovery and pathway identification of cardiovascular disease, cancer, kidney disease,

metabolic syndrome, etc.
* Development of NMR/MS-based integrated metabolomics analytical method

CHE 217LALE| Representative Research Case
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Analytical technology for observing metabolic responses and mechanisms in the rat heart following
myocardial infarction

Metabolic and lipidomic changes were monitored in the rat model with myocardial infarction using
LC-MS-based metabolite profiling, and this is proposed as an analytical technology that can investigate
the metabolic responses and mechanisms of the development of myocardial infarction.

ZFQ MM T Major Achievements

& Classification Z2 M Achievements
2M x| 2125(71) No. of Services A|Z2=(7H) No. of Samples O|X}4~(H) No. of Users
Analysis Service 395 5,258 173
= Publications ShS|9HH Presentations E3| Patents
o7 A L : <o Aolicati
Research Result 161SC116) =LY Domestic 31 &2l Application 1
22| International 12 SZ Registration 1

221 JH2F Analytical Methods

 NMR/MSE O|@ 8 S5} S22ulo| ABZA| J4/AIA ciAlst 24171 JHat
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- Analytical method for observing metabolic and lipidomic changes in mouse model of atherosclerosis using NMR and MS
- Analysis of volatile fatty acids in gut microbiota
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Electron Microscopy Research

218 - =2 =0f

271X Ced M EH|Q HETISH QRIS V(9o R S mtst, X 7afst, SMAK, Li-EHEN Ciet 2l Dacdeok Headquarters 83101 B8 BURAT|S LS Sstn 100 L2

Siofo| MZE olmats 1Es10], Tie] ATAISTE M 0| ZEHTES a5t QIALICE S&#E Ochang Center = S0 et 245 3 Bkel BECIE AHET UL
AMSHILS =X H7{2| OFA 50| ALS|2X| siZ2d EMX|2l 2l Y| eSS =6l 1O, The Electron Microscopy Research Center develops convergence imaging techniques using
D|eME==S ME517| QI3 Ik AKX 20to| AISE! Bi2 al 2AM 7|4 JdtS E5t AF-5F.0 advanced electron microscopes and aims to promote research support and collaborations though
Si2iR||2 sl2i510] S1231Ak0| CIksH OfZAIEIO| CHE M 7|2 sHZS X|I5Ha QSL|c structural analysis of nanomaterials and the development of research equipment.

We have built world-class infrastructures for environmental and Earth sciences, material
sciences, and nanosurface research, and undertaken domestic and international collaborations
by using national large-scale equipment. Our mission is to extend our activities to analytical
services and national projects that are relevant to the solution of social issues, such as
radioactivity in living environments and food safety. Based on our knowledge and analytical
facilities, we also actively provide technical support to the functional material and device
industries.

IR

LaCoOsx
i (taCo03.) - OflX| 85+ AX| 2t
! = : » Development of customized analytical techniques for advanced structure/function of materials
s » Establishment of analytical technology for biomedical convergence imaging
tacoo » Development of state-of-the-art nano—bio core technologies and equipment
» Development of energy convergence materials

||
-, - — .
. (a) LaCoO3-Atat22| 8H2l TH(LaCo03-0il A LaCo02.67, CHE 917LAlE| Representative Research Case
LaCo02 52 SIS &St HAADF STEM O[0|X])

AZTX|Q| L4 ZZY IRl EZ HAREN

FRIEHE RPHAS0Y YR} £F2| 0|01 7|52 St A YWHAR] Hat2a, 10X M3tE

L0 oLtz 4t *QI Y B MStE9| AR T} sk SakE ‘HAIZH 2Kt ojofE

# (in-situ atomic resolution STEM Imaging)= Sal| 217 2=kt

Real-time analysis of the formation of oxygen vacancies at atomic level in LaCoO3-x oxide

for SOFC application

We report a direct, real-time, atomic-level observation of the formation of oxygen vacancies in epitaxial

LaCoO s« thin films and heterostructures under the influence of electron beams utilizing scanning

(b) LaCo03-@} LaC00252| IXFDE transmission electron microscopy (STEM). Moreover, we observe the dynamics of the nucleation,
i f LaCo025 growth, and defect interaction at an atomic scale as these transformations happen in the LaCoO3-x.
mxpin|A ol “EE
ACEF oI
SHATLIE{R! o1 _
Lpoged ol FQ MXE Major Achievements
LS 21+
O NSTEN 7|6k Mo A% of 2 T T ——
,(4.-47'"._,{1_,.\}“ ?L:rl 3. 2 FH| Equipment JE Classification Z=Q MH Achievements
it /EFAAKY 915 2M x| Z125(74) No. of Services ) No. of Samples 0|2XH~(H) No
TS AR i Analysis Service 830 5,047 | 351
: ‘ =& Publications S}5|4H I Presentations ‘ E3] Patents
Electron Microscopy Research o171 AlXY -
A ) 5o
Geochronology Research Research Result ‘ 51 (SCI 47) =LY Domestic 13 ‘ 2 Application 16
Environmental Monitoring and Research ‘ 29| International 25 ‘ Registration 7
Advanced In Situ Nanosurface Research = )
s ) ; S et Analytical Methods

Environmental Risk Analysis and Research I e
Advanced Materials Research Based on Surface Modification/Analysis iy 3 - 3x}2 CHHA mhc2tof o0fE 2M7|& 7Y
Functional Materials Research - DEXHZL OI5TE AT ZHYR| 2M7|2 71
Nano- & Carbon-Based Materials Research \ : - Development of analytical technique for three-dimensional large-area panorama imaging
Functional Interface Science - Crystal orientation analytical method for polymer/metal interface
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HI37| st Rl Sr-Nd-Hf S@l@ia 2 Hlw
Sr—Nd-Hf isotopic compositions of Cretaceous—
Paleogene granitoids from the Gyeongsang Arc in SE
Korea, SW Japan, and SE China
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2= ZH| Equipment
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028 KOREA BASIC SCIENCE INSTITUTE

ICHET 9171

Geochronology Research
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UELICE To understand the timing of the evolutional and environmental changes of Earth,
develop dating techniques and perform collaborative research using various equipment for

luminescence and radiogenic isotope dating, including the Sensitive High Resolution lon Micro Probe
(SHRIMP).
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* Research on the active faults of the Korea peninsula

« Development of calibration quartz for beta source (%°Sr) to improve the reliability of luminescence dating
* Development of an environmental-monitoring technique using isotope data
* Analysis of uranium isotopes in the nuclide particle using SHRIMP

||
CH= ¢1LAIZ]| Representative Research Case

SHIE LIS ZAS $20EC) XOIE U-Pb Itk 2 Sr-Nd-HF S9Iel4 T4 088t X|2 Fls o7
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x2S S 0110} 7|2 SRt X2t 715 IHE0| chet MZE A2t HIA

Crustal evolution in the Gyeongsang Arc, southeastern Korea: U-Pb ages and Sr—Nd-Hf isotopic
perspectives from granitoid rocks

The crustal evolution history and source characteristics of the platform of the Gyeongsang Arc in
southeastern Korea investigated by zircon U-Pb ages and Sr—Nd—Hf isotope data of granitoid plutons

ZFQ MM T Major Achievements

L2 Classification ZFQ AN Achievements
2M x| 2125(71) No. of Services A|Z2=(7H) No. of Samples O|2X}4~(H) No. of Users
Analysis Service 152 1,596 105
=2 Publications sh3|dhE Presentations E3] Patents
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Research Result 11(SCI7)
=Q| International 1 -

2 M 79 Analytical Methods
S0|LMA ACHEHE YAME DY BEST o
EE QXL Lol Rats S|URA 2AIY e
- Development of calibration quartz for beta source (90Sr) to improve the reliability of luminescence dating
- Analysis of uranium isotopes in the nuclide particle using SHRIMP

(a) [ Nov 2008 8 Feb 2010
® Jul. 2008 & Jan. to Aug. 2000 7

2008 78 ~ 2010 22 X|5t= Al =0l| CHEE S5AntZtel st
Variation of d-values for the groundwater during July 2008 ~

7H2] regional flowsoi| 2|aH A=l
X5t 62HL} 6'802] 2|

Plot of the average of 6°H and 8'0 values for
groundwater fed by two regional flows (flow paths
1 and 2) during July 2008 ~ February 2010
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Environmental Monitoring and Research

-

Ciekst X7t o SZof| ot Nl
=AY i Ol XS0 M| Y/B ST E F&st USLICE The Environmental Monitoring &
Research Group develops enhancing methods of inorganic analysis, such as elemental and isotope
analysis, and natural radioactivity measurement.
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» Characterization of water cluster and natural organic matter in Korea's Good Water
» Development of water security technology for radioactive exposure emergency assistance
« Integrated analysis technology for discriminating the geographical origin for various agricultural foods

CH= ¢17LAIZ]| Representative Research Case

HEE 355 XY X5k¢2| f3 AA chst f21x|atst Y SARLAE EY
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Hydrogeochemical and isotopic features of the groundwater flow systems in the central-northern
part of Jeju Island (Republic of Korea)

* Groundwater recharge processes were investigated in the volcanic aquifer in Jeju Island.
« 80 and altitudinal variations resulted in the aquifer being classified into two regional flow systems.
» Groundwater was replenished by fast recharge and had short residence time.

ZFQ ME T Major Achievements

& Classification Z2 M Achievements
2M x| 244(Z4) No. of Services A|Z2=(7H) No. of Samples O|2X}4~(H) No. of Users
Analysis Service 1,201 13,303 582
=82 Publications St3|8HE Presentations E35] Patents
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=Q| International 5 SE Registration 1

2AH JH2F Analytical Methods
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- Integrated analysis technology of discriminating the geographical origin for various agricultural foods
- Development of natural mineral-based adsorbents to decontaminate radionuclides

Annual Report 2017 029



ENVIRONMENTAL &

MATERIAL SCIENCES
z0d o (=1 % HQ (o}
L2 o S o1
Advanced In Situ Nanosurface Research Environmental Risk Analysis and Research
ez ‘ 715 M2 MR Lie A Y AXFO| in-situ HZH 22 Saf 0|2} FX}, 31, OIL{X| 831 A% A e 927 S512T HBEN HAZ 551D, QIH|/MEN AE0| T3t HEATX|S 2515104
Pacdeok Headquarters U AXto| o] 2 TS EH M| #AO| Sji= @171 20 LIC} Our research targets the field Seou! Center SIARSSE HESN BHECRM 2IIH SATLI0| CHAE 4 = BUATXAS 23511
of development of surface analysis for future electronics, environments, energy fusion materials, and QUELICE We focus on the analysis of environmentally hazardous substances and their impact on

devices using an advanced in situ surface analysis system (AISAS). humans and the ecosystem and thereby establish a specialized analytics platform that responds to
national environmental disasters.

[ [

ZQ #3004 Main Research Activity F2 A3 Main Research Activity

« RMICH 82 & in-situ LI 2 A A|ARI(AISAS)S 285t KR AAX] ME 0171 43 - SHARCiEE QEEIH L 22|E st 247|122 HEEAXY
- ME THIS S8 2M i, HREMXIY Y ST 4 - BERAET| AN F e gt AT

- E81, 158, MG TS0 AR L ¢ - HREAMXIR 9D MRl BE 9 SR M| 15

Performing new low-dimensional materials research using an Advanced in situ Nanosurface Analysis System
Developing new analytical methods, supporting professional analysis, and performing collaborative research
" based on leading-edge instruments

[ ftu s | + Development of high-efficiency, low-cost, and green photocatalytic materials

Er & w m EE
Binding Energy (eV) Binding Energy (eV) Binding Energy (V)

Development of analytical techniques for evaluation and management of hazardous substances
in the environment

» Human and ecological impact assessment for hazardous substances in the environment

» Maintenance system of reliability assurance and proficiency for specialized analysis support

Intensity (a.u.)
.

Addto 5 wite

GO2| HZHoi| [HZ PEDOT:PSS R7[4t2fe| XPS 7 H|0[E]

. N N [ boric acid in ]
XPS spectra of GO-doped (pristine, 0.05 and 0.1 wt.%) PEDOT:PSS ethanol ImL and o
CHE Q72AL2| Representative Research Case e CHE 245 ALZi| Representative Research Case
10° 1
. Pristine 1
o C 2T GOS &7}3t PEDOTPSS S7[42fo] 53 S4 £4 9 88 917 E9 5 B4 Ml WIS 26t XM HTEMS BEAN Y 917
Lowf o R ©7|8HEHPEDOT:PSS)0l| O|2F2| Graphene oxide(GO)E &715t0]| iz} iato| mmd EA0f O|X|= 5tk £ E 240| T HIIE 2ol XM FFEAMO MEMS HESID, WMLy e R 2|
c oGO0 4
B g ) CHsH A1 2 Schottky diodeOfl A 7|8 EA 9112 Ak Soll EEAIHS JHUE w5 NS EEAH| 2 ST MY U 485t Hots wiet
5 %“ - 7 [l i = =
S Bu e
L e | L . . i . i Mixing and . I
R Modification of Schottky barrier properties of Al/p-type Si Schottky rectifiers with piodig wity Development of a standard specimen for an X-ray fluorescence spectrometer (XRF) to determination of
" 1 i ton TS - - -
b - o 1 2 GO-doped PEDOT:PSS interlayer total fluorine contents in soil
Voltage (V) — . ) ) ) o . R . - -
The effects of GO doping in the PEDOT:PSS interlayer on the electrical and chemical properties of XM RS 0|28t £ = 24 oM ojst maAE g mx | 1€ (easibility of X-ray fluorescence analysis for determination of total fluorine contents in soil was
I~V &4 T /-)/ characteristics curve Al/p-type Si Schottky diodes were demonstrated. Procedure of standard specimen production for fluorine in soil using verified, and standard specimens were developed through improvement of pretreatment and quality
X-ray fluorescence spectrometer control. We also proposed its application and commercialization for fluorine contaminated sites.
[ [ [ [
221 ZH| Equipment ZQ M Major Achievements 2t ZHH| Equipment ZF2 HXH Major Achievements

2 Classification ZQ MH Achievements 2 Classification ZFQ MH Achievements
2 xS Z212~(2) No. of Services Al224(7H) No. of Samples 0|2X}4(H) No. of Users 2M X2 Z42%(74) No. of Services Al24=(7H) No. of Samples O|2X}4x(H) No. of Users
Analysis Service 266 1,583 145 Analysis Service 392 3,995 183
=2 Publications 5t5|EHE Presentations E35| Patents =& Publications 5t5|2E Presentations E3] Patents
o AN ) . A o A )
= L] =9 Ll Domestic 10 -
Research Result 31(S6130) =LY Domestic 20 Z¢ Application 4 Research Result 1S 1) =LY
Q| International 1 SZ Registration 1 =29| International 5 -
QAR X} HREAT| AP (PS 41 742 Analytical Methods xd gaES7I0 A48 742t Analytical Methods

- HPLC-ICP-MSE O[3t 27| H|2E SAIZAY sHt

EYE 24 Y BIIS QI8 XM BTRAS B N

- Development of a simultaneous analytical method to determine arsenic speciation using HPLC-ICP-MS

- Development of standard specimen of X-ray fluorescence spectrometer for the determination of total fluorine
contents in soil

- APXPSE 0|&3101 Ar 7|2 Ar 2p ZEOILIXIS 0|85101 7| HHS HE0IM Al2 EHO| Udl S HSIE
EA{5ts WHolM Ar 20 ZBIOILAXIS} A BT EHE BHGIE M2 W

- XPSE L&t Ar 2p ZEOILXIS SAl0 SHEOEM, HOH 2 40| EFAZEE O FE5t BHA £20| THs

- A new methodology for calibrating the Ar 2p binding energy (BE) to the work function (WF) of a sample surface
was developed by direct measurement of the WF of the sample with APXPS.

- It helps determine a more-accurate calibration curve of WF and Ar 2p BE with fewer standard samples.

HOARIHAIHAD Z/ZHRSHIE LEEV/PEEY) REAR S0 EYEMT|ICPVS
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Busan Center

‘Table. Summary of SIMS Results

Sample No.

Boron Concentration
(atoms/cc)

#01

3.16e15

w02

5.18e17

Fig. Depth Profile of 401 Sample

[ —

Fig. Depth Profile of #02 Sample

Boron-doped SiC &3} SIMS &4 Zi3t

SIMS results of boron-doped SiC thin films

2 ZH| Equipment

Z0|M| OIXIO|2EEAT|  OIXjO|2EEEAMT|
Nano-SIMS SIMS
032 KOREA BASIC SCIENCE INSTITUTE
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Advanced Materials Research Based on Surface Modification/Analysis

rz
|0
HU
rok
Lgﬁ
I'é
_I_
I
=2
ol
o
00
5

U 21 aFEe| EHEMTHISE AF0510{ EHEA &2 7
HUATHES Jleol7| I5t0 &2 713 L 0|2 F M7 E 3ot JSL |Ef We are conducting
surface modification and ion implantation research to develop various high-technology materials such
as sensors and catalysts, based on surface analysis techniques.

||
ZFQ =391 Main Research Activity

- MM DEXO| MY |steN M JiEE S8 2T glucose MIA| T
« Helical silica nanotubedl| 2t27|2 =QI5H= g 2l Qx||s} o7
- RIS O|XFHIXIG NIfPET 49 Z30l S4
- OIS 0|2 7HSERIE %oé* LA 7HE S 2[5 0|2 = o7
» Highly sensitive glucose sensor by using a molecularly imprinted layer bonded on a conducting polymer
« Selective hydrophobic derivatization on the surfaces of helical silica nanotubes
* Ni/PET textile electrodes for flexible lithium ion batteries
* lon implantation to support the development of advanced materials for using VIBA

||
CHE 217LAL| Representative Research Case
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Evaluation of power semiconductors by using surface analysis instruments

+ Growth of heterostructured SiC/Si thin films minimizing lattice mismatch
* Depth profiling of microelements in boron-doped SiC thin films for power semiconductors
« Techniques for boron-doping depth and precise concentration control in SiC thin films

ZFQ MX T Major Achievements

= Classification FQ M Achievements

2M x| 42=() No. of Services A|lZ2=(7H) No. of Samples O|2X}4~() No. of Users

Analysis Service 2,336 11,526 493
=2 Publications St3|8HE Presentations E3| Patents

o1 AlX

o S Z2LY| Domestic 8
Research Result 35 (SCI 35)

SZ Registration 1

2ME 79 Analytical Methods

- TOF-SIMSE &2t 3-D 0|02 M 2 yjut

CEUHEMI|SS X8 BH JNE H LiQEeR| AXH oS e

- Development of 3-D imaging surface analysis method by using TOF-SIMS

- Development of materials evaluation techniques for surface interfaces and power semiconductors by using surface
analysis technology

x) = (B)Y7|ZHER) =31 M|l
H. circularisquam39| Si0|g 2t

M\UOSCODIC observation of Heterocapsa circularisquama
1 short-term (20 s) (A) or long-term (5 min
sonication Size of scale bars: 10 ym

HEVISEax o4

Functional Materials Research

o3

CHATE| 15, 29 2 2M7|& 1e
b om, U &1 &2 7 £

0 X-ray Metrology 9172, LI /2 X8 0|0|Al2M =2 A|&lstD AUSLICE We aim to rank as
the nation's top functional materials research group and plan to establish a nanomolecular-imaging

laboratory and conduct open X-ray metrology research, as well as molecular diagnosis material
analysis and R&D.

ol

||
ZFQ =391 Main Research Activity

HERITHY| 752 U BATIS LS Sot Ch7 ZS Mslel ¢iaxiel U BE17 4
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- SR HERIE A, BAS SE BAYIS 1Y U BEGT 48

OMZF i Al A S8 7|sd 22 L

Research support for industries, enterprises, and universities in Daegu-Kyungpook through the operation of
advanced analytical equipment

Technical support and collaborations with local companies in the smart IT field

Research collaborations with domestic and international institutions for the development of molecule and cell
sensing materials and optical signal amplification

+ Development of a microalgae cultivation system and applicable functional substances

||
CH= ¢17LAIZ| Representative Research Case
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Evidence for the presence of intracellular bactericidal toxins in the Heterocapsa circularisquama

To evaluate the toxins of H. circularisquama, we investigated its effects on several species of bacteria.
Light-dependent antibacterial activity of the ruptured cells against S. aureus was observed, whereas no such
activity was detected against £. coli. These results suggest that intracellular photosensitizing bactericidal
toxins may have specificity toward gram-positive bacteria.

ZFQ MX T Major Achievements

2 Classification Z=2 M Achievements

2M x| 42=() No. of Services AlZ2(7H) No. of Samples O|2Xt4~(H) No. of Users

Analysis Service 2515 15,098 468
=83 Publications 5t5|9HE Presentations E3&] Patents

o1 Al

S =LY Domestic 5 -
Research Result 17(SCI 17)

22| International 2 SZ Registration 1

e 7k Analytical Methods
CARE-B7H2E EHE o|E HEPY 2
S

- Time- and space-resolved polarization-dependent fluorescence imaging

AT
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Jeonju Center

SH=R| A0 HIZHE O|2H5H2 2| 2E/0| 281 A Hhato| Thad
YRt FE P2 TEM O[0IX| STEV image of MoS2/WS: layer

24 ZH| Equipment
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SAEE EFAIR01Z L EEEEE]
Al2= Cs-STEM p-Raman
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Nano & Carbon-Based Materials Research

LR 3Bk 7|8 L ATe| 24, o171 9 EMEIF HMET|UQEN Lik7|& H Btz 20k
E—E— EM/ARX|R/IZ S35t QUELICE We are performing research support and are collaborating
nanotechnology on carbon-based materials.
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ZFQ 489131 Main Research Activity

- QUIAXIE ChEIE 0|34 2712l VIR uot 3y 2 24 07

VoS 718 OJEl 439| HE BAL0] chet et Aselple] 9% 1=
QPOLENEDE EEE

L oTr=
» Centimeter-scale 2-D van der Waals vertical heterostructures integrated on deformable substrates
« Influence of interfacial tensile strain on the charge transport characteristics of MoS2-based vertical
heterojunction devices
* Research for development of carbon fiber properties through a surface structure modification with physical
and chemical reaction

CHE 917Al2| Representative Research Case

QAR CHEE FO|3 27F8) UHA| wat 3 2 B4 917
AAICh FRARHEZ T8 O34 2xkel V=R O simte] RS £ B2 2l w2l 3¢

=/ - o
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Centimeter-scale 2-D van der Waals vertical heterostructures integrated on deformable substrates

We demonstrate the direct growth, transfer, and integration of 2-D TMD layers and heterostructures
such as 2D MoSz and 2D MoS2/WS2 vertical stacks on centimeter-scale plastic and metal foil
substrates.

ZFQ MX T Major Achievements

F2 Classification ZFQ AN Achievements

2M x| 244(Z4) No. of Services A|Z2=(7H) No. of Samples O|2X}4~(H) No. of Users
Analysis Service 844 6,185 316
=2 Publications St5|8HHE Presentations E35] Patents
o7 2N L D tic 16 Z¢! Application 3
Research Result 20 (SCI 20) = 0"‘95.'0 =3 pp.lca |-on
=Q| International 1 SZ Registration 3

2ME 79 Analytical Methods

- EPMA EMCIOE] AZIMS 23t DAHEA X 421 It 4Y

IR O SBET B AHS S5 AFM B B7H 2 2M0IE 21y 8

- Establishment of EPMA analysis reliability through a round-robin test and proficiency assessment

- Evaluation of AFM probe for AFM analysis data reliability through a round-robin test and proficiency assessment

MEMFAE ‘
Western Seoul Center

— Synthesis —
1. Photocatalytic oxidation
2 Chomical oxidation

— Characterization —

Mass difterence of 2 for 10-"¢0 (CSI-MS)
(Co-0): 770 om" (rRaman)
Co-0 distanco: 1.72 A (EXAFS)
‘Co*~ oxidation stato (EPR & XANES)

structure of
[(18- TMC)CO“(CF;SO;)I‘ uwmc)wvwn'

— Roactivity —
1. Intermetal oxygen atom transfer
2. C—H bond activation

3. Olefin epoxidation

Co(IV)-SAZ9| gHd, 7= 24 Y uhsy o7t
Synthesis and structure and reactivity studies of Co(IV)-Oxo Complex

2tz ZH| Equipment

TR |SYREE7] CW Pulse EPR System

7158 AlHaret o

Functional Interface Science

Ol X2t AT/ A AR Z20F2| 7|5H Mz AHATLE Soll s & & MAXY JHES st A4,
BEMX|Ql U Z=0I1E 23511 QUELICE We investigate functional interfaces using advanced
research devices and develop core analytic devices/technology for improving the performance of
functional materials in the field of energy and environment materials/systems.

ZFQ 439131 Main Research Activity
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Clarification of controlling factor for water dynamics on the inner surface of polymer electrolyte membranes
Investigation of adsorption behavior of layered nanostructure materials
Mechanistic studies of fibrilization of amyloid peptides; Structure and mechanism studies
of biomimetic catalysts
» Investigation of cation exchange effects of Li ion battery cathode materials
* Kinetic study on the properties of hybrid polymers

||
CHE 917LALE| Representative Research Case

Co(V)-2452| 814 2 7% 24

HHS BO| HS 4BS W B2 T7Hhigh-valento] ABIE 2 ALE-S4 3B PX
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Synthesis and Structural Analysis of Co(IV)-Oxo Complex

Elucidation of the structure and reactivity of cobalt-oxo complexes that act as short-lived reaction
intermediates with high-valent oxidation numbers. The CW/Pulse EPR system at Western Seoul Center
was used to observe directly the changes of the oxidation state of metal-oxo species in catalytic
reactions.

ZFQ MX T Major Achievements

2 Classification Z=92 M Achievements

2M x| 244(Z4) No. of Services A|Z2(7H) No. of Samples O|2X}4~(H) No. of Users
Analysis Service 748 4,767 329

=2 Publications St3|8HH Presentations E35] Patents

o1 AlX

o 2 2ZLY Domestic 19 -
Research Result 14(SCI 13)

=Q| International 5 SZ Registration 1

2ME 79 Analytical Methods
2 JafElo| MM Y IMEE IS Y
- Development of international standards on electro characteristics of powder-type graphene
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Daedeok Headquarters

Developnjent of analytical science research gguipment (BIG Project) will be performed to
secure cqre technology for research equipm'éht and contribute to the development of the

domestic|research equipment industry. We sg}ected seven types of entry-level, leading-level, 25 7lZ EIT3S 2
and piondering-level to secure |nfrastructurefand ‘core technologles The Scientific instrument B0 XI O BAF s 2T 72 @ ZX7|2 Jjt

reliabilityfassessment center (SIRAC) has beeﬂ establlshed to build the reliability evaluation
system fdr domestic research equipment. The—Use laboratory in SIRAC will contribute to the
improvenjent of the reliability of domestic resgar heqmpment through comparison, evaluation,
diagnosis, improvement, and support.

SR QA SI01Z 4 2 4S5t
HEA AL el SES A7 21 S7HEsHSOR SFst0 BAEHE 4 s HOIX ATl SEH
B} $I0[2S JHLelgion, FIpio 7|20IXE ol ABsISIS

Development and commercialization of confocal thermoreflectance microscope
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OpticalInstrumentation De Eelopment

Scientific Instrument Reliagility Assessment ’
Instrumentation Development Support

{Spirf Efigingering Pliysics Research *

fMass Spectrometryand Advanced Instmmenta n Research
| -
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TFE Classification

ZFQ MX Achievements
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Research Result
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SCIENTIFIC INSTRUMENTATION
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Daedeok Headquarters

SAITEH| A5 B4 U Na|ME7t 4k

Annual achievements report of performance improvement and
reliability assessment

224 ZH| Equipment

| |
COXEM ‘/

S oM EES0IE FARHAIS0IE
Confocal Laser Scanning Scanning Electron Microscope
Microscope

038 KOREA BASIC SCIENCE INSTITUTE

T AFSH[LME[EE}

Scientific Instrument Reliability Assessment

FAUAIEH|S| &5 ot #ES Oidstn, S4rEt| 22 2 3 SLFEH| ] u /g7y ZIE/ /S
Sofl ZAFH|Q| ME|=E Z0{M FMAAFH|MAS |4, X[2ISHIAL FHLICE The Scientific
Instrument Reliability Assessment Center (SIRAC) supports the domestic equipment industry with
increased credibility of facilities through comparison, evaluation, diagnosis, and improvement of
domestic equipment by reliability assessment and establishing/operating the Use Lab. for Scientific
Instruments. http://www.kbsi.re.kr/si/

Establishment of reliability assessment for scientific instruments; publication of standardization,
performance test report, and annual achievements report

Support the domestic equipment industry through comparison, evaluation, diagnosis, and improvement of
equipment; the Use Lab. for scientific instruments (Daejeon, Jeonju)

Support the application of research and improved performance for Korean research equipment

Planning and supporting the domestic equipment industry

||
CHE 217LAL| Representative Research Case

SAR|AAIRIOR 5740 A1 TFHI0N Chet L4 2F U 45 A
T2 235101 AR AL S0 7|0fEt

Performance improvement of domestic equipment

Contribute to increasing credibility through reliability assessment, performance upgrade and application
research for five scientific equipments.

ZFQ MM T Major Achievements

2 Classification ZFQ M Achievements

FAEH| ST
2kl g8y @

AbEH| DS(A )
=LY B2 22 X|21(71) No. of Services

Use lab. for scientific No. of Instrument No. of Educations
instruments) Performance Test Reports
3 5 34
T A|X|2 Exhibition Sh5|9HE Presentations OI= Certification
17 Mt x|l
(Supporting the research =L Domestic 5 OHHEE| @41A 21F
equipment industry) =L Domestic 4 Certification of Research
22| International 3 Safety Lab.

ZAPEH| M5 SFAF Improvement of scientific instruments
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- Supporting the Performance Upgrade of Mini STEM

- Performance Improvement of Domestic Toxic Gas Detection System
- Performance Improvement of 3-D Confocal Raman Imaging System
- Performance Improvement of Laser Confocal Microscope System

- Enhancement of 3-D Holography Microscope
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Daedeok Headquarters
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dAze Nano SIMS

Z0|M| OXt0|2 HEHEAT|(Nano-SIMS)2| A|2FURR| THE
Design and production for the development and modification of
sample source equipment of Nano-SIMS

SHHR X|#

Instrumentation Development Support

[mm )

% - 2ot JAELICE This group provides technical support forthe maintenance of the optimal
performance of research equipment. In addition, it supports the repair of research equipment in
small and medium-sized enterprises and educates students with technical training to revitalize the
instrumentation market. This group also runs the Open Laboratory (Smart Open Lab.) furnished with
various instruments.

||
ZFQ 289131 Main Research Activity

- CLh/2l AP IO SA|E4 o OhZARE BHZS 9l 7|2K/

- T2l RIS NS It 47 % I Rig!

- T2l ARRH| RAIsiA 012 S I3t MY IS TS

- HBY BNITIIC) BEHRS U3 Y HHUANIEREY) 2Y

» Technical assistance for the maintenance and resolution of complaints about research equipment

+ Support for the design and production for the development and modification of all research equipment

* Educating students with technical training for extending the lifetime of research instrumentation and
development of advanced research equipment

+ Running the Open Laboratory (Smart Open Lab.) furnished with various instruments

CHE 917LALE| Representative Research Case

ChLH/2| AT EH| RX[ES S 7IEXI
KBSI 17 EH|2| RX|2E 24071 O1Y XIRSIR 20, thelHezE S47(¢, thsh Sl chst A7 EH|
FRIE4 XIRE 267 0|2 HIS5t0{ =L A EH| 2-dstof 7|0%t

Technical assistance for the maintenance and resolution of complaints regarding research equipment

For the KBSI Medical Center’s research equipment, this group accomplishes the maintenance of more
than 240 devices and more than 26 devices of SMEs to revitalize domestic research equipment.

ZFQ MX T Major Achievements

T2 Classification F2 M Achievements
=AT| = =Y
. sl | SR E BRI ojarEaiE)
(=}
7|1EXA Items of Services o Result of Income
Technical Service Items of Services
240 26 4642
Ciu 2 RE| ool &7

Service Result on KBSI Service Result on SMEs

NEER=ES)
Service Result SX|E 4= Repair 153
AX|X|2 Installation 3 A2 Repair 26
7|A|7F2H|Z Machining 74
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Electromagnet platform for Hall measurement and 9.4 T
high-temperature superconducting magnet

040 KOREA BASIC SCIENCE INSTITUTE
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Spin Engineering Physics Research
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SA20|lM D27HK| £F510{ 2R MER E2 SAISEL AMAXH ZHEOf| 7|0f5t ASLICE
Establishing a high magnetic field environment using electromagnets and superconducting magnets
and analyzing new physical phenomena of the materials by measuring magnetic and thermal
properties for a wide temperature range.
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Development of electromagnetic property measurement system

Development of cryogen-free HTS NMR system

Research of material properties by measuring resistivity, specific heat, and AC magnetic susceptibility
Research of thermal characteristic of material using analysis of thermal conductivity, diffusivity, and
specific heat for a wide temperature range

» Method for development through state-of-the-art equipment, specialized analysis support, and collaboration

||
CH= ¢17LAIZ| Representative Research Case

Samts ol Tt
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Development of research equipment for analytical science

The C-type electromagnet was successfully designed and manufactured using highly efficient bobbin
technology, and a Hall probe to measure resistance was integrated. In addition, a high-temperature
superconducting magnet generating 9.4 T was developed for nuclear magnetic applications.

ZFQ MM T Major Achievements

= Classification Z9 M Achievements
2M x| 42=() No. of Services A|lZ2=(7H) No. of Samples O|2Xt4=(H) No. of Users
Analysis Service 174 708 86
=2 Publications St5|9HH Presentations E35] Patents
o Ax ; =9 icati
=LK Domestic 16 =@ Application 11
Research Result 30 (SCI 29)
22| International 2 ‘S Registration 24

7|0 Technology Transfer

- CHEA AsPH L QIXLe| M|z Hi

EXE Y Y AN 71

- Manufacturing method of iron oxide nanoparticles having a high surface area
- Magnetic permeability measurement and electromagnet technology

CH= 22! Daedeok Headquarters
2ZMMIE| Ochang Center

7HHEl TOF SIMS JIASBAE] 0|24 FX|
TOF SIMS Gas Cluster lon Beam

7|N| I 20tE ] B AZFRAMT| G0 Tandem MS

A TH

Mass Spectrometry and Advanced Instrumentation Research

7|ET3 9170) BAROE Q7E| HEA - SHHRl o170] BEY 4 Uk MLt BYEN A7FHY
U @474 LD, ARRHlol 45 Bt U M5 BEES HElshs a7 ZoflLIch

Convergence research infra was established for creative advanced mass spectrometry research
and instrumentation including development of key elements and core technology. Performance
evaluations and standardization system of mass spectrometers were also settled down.

.

ZFQ £Ho13 Main Research Activity

- R71E 2ME 2lst Z2{AH TOF SIMS | 7L
- FrHE TYEAT|

- AYEMEH| 2478 JHY

- FUATTH| 5 HIH Y HESt K|

Development of cluster TOF SIMS system for analyzing organic samples

Development of portable mass spectrometers

Development of key elements and core technologies on advanced mass spectrometry for creative research
Performance evaluation and commercialization support of domestic research equipment

|
CHE 2A7LALZ| Representative Research Case

Z2{AE] 0|2 HIZHAIZH 0]X}0|2 '%*—EMJI UE
KBSIOlA] ZI%H ZQI Bightie| Yato= =
7|52 TOF SIMS ZH| 7idhs S22 2AEH|E st QI
TIASZAE 0|24 &340 M3t

st Ionq, 0|5 7[8tez T E
. 2017E77kX] TOF SIMSS| 4 & et=otil

dlo mio
J

Development of cluster ion TOF SIMS

An advanced TOF SIMS was developed by integration with various ion sources for the big
instrumentation project at KBSI. By 2017, TOF-SIMS system was completed and now is successfully
generating a gas cluster ions with the cluster gun.

.
ZFQ MM T Major Achievements
2 Classification Z92 M Achievements
2M x| 42=() No. of Services AlZ2=(7H) No. of Samples O|2Xt4=(H) No. of Users
Analysis Service 82 377 16
=2 Publications St5|9HH Presentations E3{ Patents
917 : =l Applicati
=LY Domestic 4 Z¢2l Application 6
Research Result 15(SCI 13)
=Q| International 11 =2 Registration 4
246 79t Analytical Methods
7tA S2{AH 0|2Y S 0188 AugiZtel 37| =F WY
4% BRAROlOIN BATIOL 1T} WO B3 917
- Size control method of Au nanoparticle by using the gas cluster ion beam
- Effects of pulsed and continuous-wave discharges of underwater plasma on Escherichia coli
Annual Report 2017 041
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We are developing high-technology analytical technologies to resolve social problems that trigger
global issues including diseases and disasters and global issues such as environmental pollution,
energy, problems, and climate changes.
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Integrated analysis technology.efdiscriminating the geographical origin fornvarious
agricultural foods

Development of new diagnestic platform-forsensitive detection‘ofmfectious viruses
Development of natural mineral-based adsorbents to decontaminate radionuclides
In vivo imaging assessment of Theranostics

042 KOREA BASIC SCIENCE INSTITUTE

7 anfayme

Division of Environmental & Material Sciences

LM REE1 = Crefst sF4E2| YILHKIE EHESHY| @fsf T

=

SIAK| BT | &S 75t QUELICE To identify the geographical origin of various agricultural
and livestock products currently being circulated in Korean markets, we are developing analytical

methods to identify food origin using multiple isotopes.
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DEVELOPMENT OF ANALYTICAL
TECHNOLOGIES

Ho|e gErE M=
Division of Bioconvergence Analysis

044

KOREA BASIC SCIENCE INSTITUTE

VAT HiO[2A FTh SEE T
Development of new diagnostic platform for sensitive
detection of infectious viruses

OlTL-235} U M|H| 2ERHS0| M} 2N RHS TEsH ZHE AMES KU|RIChls 7|22
JHEbstn AELICE As the aging of population is increasing and the world is getting globalized, we are

trying to develop new techniques for the early diagnosis of various diseases, including the contagious
diseases.

I

FQ £MLYL Achievements

STTICH| M g8 2 Qe T T HIO[BA 5F/TIC MEF|ES JHEsI D, ‘Hi0[2{A S H|ojs5H=s 2
C

HEHE 71270] 100CH =7ttt |& R4 At mtof MEE|AELICE

New concentration/diagnostic techniques for point-of-care testing (POCT) were developed for the rapid
and sensitive detection of viruses. The "Soybean protein technique for controlling virus” was selected
as one of the 100 excellent research outcomes of national science and technology.

r

33“

Z=X| 95 Future Plans

M| DAE TTI|ES OIS LTAH M2 Antst Zotol| 2l Hae A2l L

Low-cost and highly sensitive diagnostic kits will be further developed for the extensive application in
disaster analytical science fields.

ST ConAgt QI7F L 2HO[2{A e /XIS L7 MH|E F0| 7|5t M |E
HDX- LC-MSZ £|X 7Y User-friendly paper-based analytical device
First identification of ConA-HuNoV interacting site by HDX-LC-MS

g A aEs
Division of Environmental & Material Sciences

| YALs MAYS fleh FAE= 7|4 SEH| NS
Development of natural mineral-based adsorbents to
decontaminate radionuclides

01|7|7<| ot YAls Mt 2RE IR WED XZE SRS HS617| o RIXE StiAtn
SIS MAAE 7[dt SENIE A77HLsHD }ELICE We are developing natural mineral-based
adsorbents to protect the water resources from potential radioactive hazards.

I
FQ £MLYL Achievements

ron

ALY HI%% Hgsty| 25t MolgE A2l E9It B3 58 M&-FelotH dSst= 7=
WS, 7|E B2 52| of st Ol B7HA 7= HAHE JHE 7|&2 JHYSIASELICE
We have developed the technology to predict rapidly the accurate sorption capability of the natural

adsorbent for radioactive cesium. In addition, the natural adsorbent was modified through the heat
treatment processes to increase the sorption capacity for radioactive cesium.

¢]

CHYS TR 96t =8 SEH L U Chsst &

A composite adsorbent has been developing to uptake diverse radionuclides, and the field application
techniques are optimized under real environmental conditions.

[T
PR —

Colsuloted K, Voive

Messured i, Volue

HOYE E2HC| gAY S MY ISt & M Mg HAYE F2H2| B Mi& & M5 7HME fist BX27= Y
ol571= i Heat treatment techniques for modification of natural minerals to improve

Study on developing techniques to predict the sorption capacity  the sorption capacity of radioactive cesium
of natural adsorbents for radionuclides' decontamination

Annual Report 2017 045



DEVELOPMENT OF ANALYTICAL
TECHNOLOGIES
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Division of Bioconvergence Analysis
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LHRl o2 S L] A7[2te] MER AP JHXMS 2o Z7H MEXA
TEH|IE MX|- Y95t SL|CE KBSI develops cutting-edge analytical

or=7| ZFEIX[ AT 2 2tst7 22| F2lX Of0|E|of Feint 7|=A19)

oN=]
technology to extend the capability of analytical services, and develops

high-technology research equipment and related elementary technology to
secure national competitiveness. |

M| X 29

OPERATION OF LEADING-EDGE EQUIPMENT

- ZNHAENFXIED|H High Voltage Electron Microscope (HVEM)
- Z1R8ls EEREAY] 15 T Fourier Transform lon Cyclotron Resonance Mass Spectrometer (15 T FT-ICR MS)
« DX A& Xp7 | 3HEER] High-Field Nuclear Magnetic Besonance (300 MHz Cryogenic NMR)
- E3l5 O|XtO|2AIZEE M| High-Resolution Secondary lon Mass Spectrometer (HR-SIMS)
XIMICH 858 In Situ LEe 249 A|AE] Advanced in situ Nanosurface Analysis System (AISAS)

« Z0| M| O|xt0|2EZ2H2 M7 Nano Secondary lon Mass Spectrometer (Nano-SIMS)
z

7 T Human MRI System
IFMXFSA0|Z Bio-High Voltage Electron Microscope (Bio-HVEM)

+ SPE-800 MHz &X}7| 3YEA{7|-A2H2A]7| A|AE! SPE-800 MHz NMR-MS System

[}
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OPERATION OF
LEADING-EDGE EQUIPMENT

ZNMAETAFRAO0|H
clst=2 High Voltage Electron Microscope (HVEM) 2B

Daedeok Headquarters

£ s TR

15 T Fourier Transform lon Cyclotron Resonance

Ochang Center

SIRIEH|o] FATIK| I BHEE 4 Qe ZNHLEIFRHOZHVEMS AETo| AxeAlnt
J0IM AT M S 7IEDfeE 2 SRS Lojo T TEHE HTRHIZ ST AUALICE
VEM

T

The HVEM utilizes a high accelerating voltage for structural analysis at atomic resolution. The
is employed in basic and applied sciences, such as in structural analysis of new materials and
development of infinitesimal materials.

||
EH| £ Characteristics of Equipment

ARt2Hs(0.12 nm)at DHAZH(+60°)2| SA| R LIS HO| 3R RIAIAEZA 4 7}
E|HT O X[ EE{(HV-GIF) H&o 2 LI=2H0| seha 3 Jts
S HEHE AHECE 7HI/HESH0] M2mt 12| MA)ZEM 23 Tks

or

Observation of three-dimensional (3-D) atomic structure of materials by concurrently implementing its
atomic resolution (0.12 nm) and high tilt specimen angle (+60°)

Chemical signal detection with high collection rate using an advanced energy filtering system (HV-
GIF) that utilizes the relativity effect

* In situ and cryo-EM analysis with customized specimen holder

CHE 917Al2| Representative Research Case

Mass Spectrometer (15 T FT-ICR MS)

ENPHS 15T FT- ICR DY | AP 23 270| B Hafsm HETES L= 2u) o)
YR, 9 U BRI, HAIS, (A, BZAIR 24 20} S0l 35 HEED YALIC

Ultrahigh-resolution 15 T FT-ICR MS is the only mass spectrometer in Korea that provides world-
class mass resolution and accuracy, and it has been used in the fields of petroleomics, metabolomics,
natural organic matter analysis, and environmental analysis.

||
ZH| £ Characteristics of Equipment

- M7 2D xp7|Eez 21E3HS (>10,000,000) HEEM 53 2R
B2 ALK 0| KEA 0| 2ate MAHER0/25HE SAl0| A Tk

- 2Xj44t £, APCI, APPI, CIRI! LC/MS/MS 52| Ci¥st 7|5 2R

= APCI, APPI 0|23} 2! CID, ECD, ETD, IS-CAD S9| C}¥Fst EFE

» World's best mass resolution: >10,000,000

» Dualion source : ESI/MALDI

« Applicable methods : MALDI Imaging, APCI, APPI, LC/MS/MS
» Various ionization methods and MS/MS techniques: APCI, APPI, CID, ECD, ETD, IS-CAD

CH= 217LAIE| Representative Research Case

ACIIIA[E|R 2A5} TUWE M3 xfjZo| EAM 79 ZURs HEEA|E 0183 Z0|MUX] R +84 U S84 RAR7IEE =2 FUEMY I
ACHIPAEO] AFRE|= X|AH0| T =2 of|LX| HEHSEIS JHX|= LAl RME FM2 22 2}t FRAZ0| 2 20| =1 U= OIMHX| ZH|E a2 | 2lsh, Z0IMTXI0] SRE SER7ISE +4d

sl =X 2 oI5t = Sll= D =S aXxF = st =
E0i|M 2A5t0] M= T2 0| HE Mt ol | ME HFHLIZ0| EQ3 &S ot= e pHst= M= U =he elst —;E-T'—'E'_OHO ’é‘%—Er_ﬁ* 7I_“P°I HUBMEUWES 75511, 0|5 SEalM ZOIMHX|
71048 HVEMS| T sls 1} TZHARZE A31=22 S A|0| &E5}0] LHO|E] 37|2| &AMStRLIEO| CHE Fe 2URI|S0l| T 2Ot Hetst HHE SSEHHIITHZZ 2 E O|MHXIAT 720t =3)
ZAHEH EMS pHErs

FQ 220} Appli
2 £ 0k Application Development of comprehensive analysis method for water-soluble and water-insoluble hazardous

organic substances in PM 2.5 airborne particles

Characterization of cobalt hydroxide for supercapacitors

To solve the problem of fine airborne dust posing a major threat to national health, an analytical
platform for determining the composition and content of the complex organic matter in fine aerosols
was developed, and more accurate and valuable information on the aerosol-derived hazardous organic
compounds has been acquired.

Cobalt hydroxide exhibits high capacitance and long cyclability as the electrode material for
supercapacitors. It was investigated at an atomic scale, and the energy storage/conversion mechanism
governed by the modification of the electrode morphology was revealed. The advantages of the g

Lt T2 of YIRITHR| 1= 24
Atomic structure analysis of the nanomaterials

atomic resolution and high-tilt specimen angle in HYEM contributed to analysis of the crystallographic
properties of cobalt hydroxide.

Extraction syringe Solid Phase
with water filter Extraction

Dry & Sieve Extraction Filtration & Desalting

L -

Water-soluble fraction

-
-

[ ‘ E

Water-insoluble fraction Syringe fitter
Extraction Filtration & Desalting ‘

Data processing & Plotting 15T FT-ICR MS analysis

LejAzt ECE XY EYRIIE HURY
Tundra soil organic matter analysis

° Wite BN B8 21
« 48 D8N HE 2T
o9 5% 5%

g e
jre i Ml
ﬁ Data processing

ASHO| Yilish= PM 2.5 ZOIMTX|0f FRE +~24 X E+84 ROIF7ISE LYt 28 Z1Rds BEEAV|S ol8lM HEsH =4
In-depth compositional analysis of water-soluble and water-insoluble hazardous organic substances in PM 2.5 airborne particles were
collected during the winter season using ultrahigh resolution 15 T FT-ICR MS

« 4B BTy W}

HAIZE R 7% st E4ETt Clerst Elol fAtst I E M3 20| TEshs ol0|x|
Real-time structure analysis HRTEM images for cobalt hydroxide of electrode materials with different morphologies Artificial humic acid analysis
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QFHMIE] ‘
Ochang Center
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Analysis of protein structure and interactions
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Artificial humic acid analysis

052 KOREA BASIC SCIENCE INSTITUTE

IR [E A7 | SBEX
High-Field Nuclear Magnetic Resonance
(900 MHz Cryogenic NMR)

900 MHz X7 |SHEE7| X|= MHEX MR H L Aok 7 10| sl THH| 2, 27
SEHIEH| 2 28511 YELICE A 900 MHz nuclear magnetic resonance spectrometer, a core
equipment for the study of biomolecular structure and development of new drugs, is installed at the
Ochang Center. It is utilized as national collaborative research equipment.

- AN E2HO|H RIZEE J|E AR m2 0| 44l 0[AK8,000)2 2 AFA|ZHE 1/16 TS

« The sensitivity of the cryogenic probe to H is more than four times (8,000) that of conventional
room temperature probes, so the experiment time can be shortened to 1/16

* Protein structural studies can be performed with 100 pM or lower concentration samples

+ Minimum mass for '3C experiments on natural products is approximately 100 pg

||
CHE 917 ALZ| Representative Research Case

7|Zoil 2/5t AbOmpA-PD THHE! T3
AbOmpA-PD CHHEL2 7|Zof 2faf THEE FEl0| 0|0l 7|=0| gl mf A0 A= unfolded
(apo-state 1)1} hololike (apo-state I1) AEN7} EXHE| /2. 900 MHz NMRE &-235101 “N-relaxation

dispersion CPMG A& 2 &3l 1/1,000% AjZt £hele| 2842 2tatoly, THA HEl 7|5t 7 EE

Ligand mediated folding of the AbOmpA-PD

The folding of AbOmpA-PD is mediated by the ligand binding. AbOmpA-PD exists as a mixture of
partially folded forms in the absence of the ligand. Using 900 MHz NMR, a "®N-relaxation dispersion
CPMG experiment reveals the presence of millisecond time-scale motion of the apo-state, and the
molecular mechanism of the ligand-mediated folding of AbOmpA-PD.
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Analysis of millisecond time-scale motion of AbOmpA-PD in the apo-state I
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Ochang Center
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In situ Isotopic measurement of mocrotexture

DR Olxl0| TR
High-Resolution Secondary lon Mass Spectrometer (HR-SIMS)

DHSEC| O|M| Fol| Cist SAAHIE SHE & Q= DEdHs O|XI0[2EEEMT|(HR-SIMS,
SEH: SHRIMP-lle/MOE X[RACH X D|2FSlA EH 2M A0 &&st JASLIC

A high-resolution secondary ionization mass spectrometer (HR-SIMS, model: SHRIMPIle/MC), which
can measure the isotope ratio for microscopic areas of surfaces in solid materials, has been operated

for research on geotectonic age and surface analysis of trace isotope elements.

o

ZHH| £ Characteristics of Equipment
HayEA|
o522 1 ppm AESH FA|
LEszs7|
= Biggtel mizim|o] HE7|

» KBSI SHRIMP is the first high-resolution secondary ion mass spectrometer in Korea.

* It maintains a low detection limit (~1 ppm) with 10,000 mass resolution and 50 % Transmission.
+ Multi-collection system with charge-mode electrometers can measure Pu isotopes simultaneously.
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CHE Q1-7LAIE| Representative Research Case
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Tectonics and U-Pb zircon chronology in the eastern Pontides Orogenic Belt of NE Turkey

Better understanding of tectonics of NE Turkey, which has a complicated geological history, is quite
important. This study can be good example of how the precise in situ U-Pb age determination is able to
reveal the evolution path of the crust and mantle in the past (57 Ma-47 Ma. 47 Ma-42 Ma).

47 - 42Ma

* 57 - 47 Ma subducting oceanic ithosphere (Lutetian)

“Rolkback of southwerd B
A AN nd simulancous aton of o
i - i - i wir 'Continued roll-back of oceanic
& (Thanetian - Ypresian - Lutetian) :n::a reslow fomatin e o ithosphere and northward
4 i ‘migration of arc magmatism,
“Inflow of hot asthanosphere §
into the mantie wedge and *Closing stage of the Early
> w i Eocene basin in the arc region,

*Emplacement of tholeiiic
ibbro bodies in the north and

non-adakitic granitoids and

in the sout

f the first adakitic
mells in the farhest south
part of the Eastorn Pontides
rogenic Belt at about 57 Ma.
“Opening of the Early Eocene.
basins in the arc and back-arc
regi *Contemporaneously basalic-
‘andesilic-dacilic volcanism in
both north and south,

“Formation of non-adakitic

basaltic-andesic-dacitc

volcanism in the northern part, “Cessation of the igneous

activity in the farhest south part,

*Northward propagation of

‘adakilc activiy in tme and *Formation of ores related to
akitic non-adakdtc granitoids.

atabout 4

@ Non-adakiic granod

@ Adakiic ntrusions @ cabbro
Peaneise
SH7HEF A~AZI7HEE 1, AH7HE 3~4F280H L M| 917 K|of X7 B
Conceptual block diagram of slab window in the subduction zone of NE Turkey (55-47Ma)
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Advanced in situ Nanosurface Analysis System (AISAS)
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CH= 217 Al2]| Representative Research Case
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Control of work function by graphene layers and graphene catalyst for hydrogen production
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OPERATION OF
LEADING- EDGE EQUIPMENT
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Busan Center
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Nano Secondary lon Mass Spectrometer (Nano-SIMS)
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CHE 217LALE| Representative Research Case
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A Study on the correlation between precipitation and intragranular fracture in austenite stainless steel

by using Nano-SIMS
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MEHIE
Seoul Center
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Femtosecond Multidimensional
Laser Spectroscopic System (FMLS)
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ZHH| EM Characteristics of Equipment
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CH= 2172 Al2]| Representative Research Case
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Selective suppression of stimulated Raman scattering using three-color multiple laser beams

3-color laser SRS suppression
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OPERATION OF
LEADING- EDGE EQUIPMENT
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Ochang Center
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ngh Resolution Brain Images
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CHE 9171 AM2| Representative Research Case
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Study on diagnostic system of diabetic foot ulcer using 7 T human MRI
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OPERATION OF
LEADING-EDGE EQUIPMENT

QFHIE]
Ochang Center

[~ Examples of 3-D Electron
o imsge e
g

HAE R IEHT| 7|8 MZAT |22 3RIY O|M|7E 24
3-D ultrastructural analysis of cellular organelles using
electron tomography

‘Generate Large Area Panorama Image by
stitching Sequentially Acquired Tile Images

| Combination of Beam Alignment Movement
& Gonio Motor Axis Movement

MH| ZZ|0| 3xF CHHA | 24
3-D large-area analysis of biological tissues
using limitless panorama
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YEHE = nHYF2HAFH0|E
Bio-High Voltage Electron Microscope (Bio-HVEM)

PR DR X 2AT A U Lt T AAK] M S 7| E743t U 83 2otolA 271
SSER AHH|Z 25|17 YSLICE Bio-HVEM has been in operation as a national coutilization
equipment in basic and applied sciences for three-dimensional large-area high-resolution structural
analysis of cell organelles, proteins, and bio-nano specimens, as well as development of drugs and
nano materials.

2 ZUMAEMNNXIGI0|HE(Bio-HVEM)S MIZA7 |2 CHEE HIO|Q-Lik 88tAlZ2| 3XH
X

[ |
| £ Characteristics of Equipment
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+ 3-D modeling of cell organelles by high tilting (+70°) and high resolution (0.15 nm)

» Enhanced high contrastimaging using high accelerating voltage/in-column energy filter

+ Analysis of enhanced large-area with high resolution by limitless panorama function
+ Cryo-EM analysis by rapid and continuous freezing of biological specimen

|
CH= ¢17LAIZ| Representative Research Case
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3-D ultrastructure modeling of synapse and synaptic vesicle by electron tomography

3-D modeling of synapse and synaptic vesicles of brain cortex in RF-835 MHz exposed animals, and
statistically quantifying the changes of synaptic plasticity using the 3-D electron tomography function of
Bio-HVEM. Analysis of synaptic plasticity using 3-D electron tomography, which is useful for understanding
neuronal network and brain ultrastructure maps.

. . ..- T

e SEAT = FE Y HA == S2(B) thmE| AlHALL AlfAAR 3XH MAER 2] 2EH
3-D electron tomographic model of synapse and synaptic vesicles in the brain cortex of control (A)
and brain disorder-inducing RF-835 MHz exposed (B) animal

OPERATION OF
LEADING- EDGE EQUIPMENT

MEMFAE ‘
Western Seoul Center
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Metabolomic biomarker and signature discovery by integrated
metabolic profiling analysis

Unknown mixture sample

@ HPLCLY . i . ‘

© Cryo-800MHz NMR

LC-SPE-NMR/MS hyphenated systemE &8t M2
Mixture 71 &0l

Identification of mixture using LC-SPE-NMR/MS hyphenated
system

SPE-800 MHz S{x}7| 2%
SPE-800 MHz NMR-MS System

S

A7 | TR | A|AE

PE-800 MHz NMR-MS System LC, NMR, MS7} 2221 91Z =l hyphenated systemQ 2 A,
SE8 LCE 22| & 1ZE Cryogenic 800 MHz NMRE S22 F1XE &QI5H= CHAAN|/HMASE
OF E3} EH|ILICL The SPE-800 MHz NMR-MS system is a hyphenated system connected by
LC, NMR, and MS. It is a specialized equipment for metabolites/natural products and identifies the
structure of compounds by high sensitivitive cryogenic 800 MHz NMR after separating the mixture

using LC.

HII rlol

EH| £ Characteristics of Equipment

- CHAP 2 FQI2 171 H0jo|A] CHARE! B0l 2 CHAPZ IR 7% S Cigist 2ofofl X8 Thsst
Sat 24 AlAE
. E3M22 LC2 22| 3 1ZE 800 MHz NMRT} UPLC-QTOF MSE 3l3H290| 71X &010f| AlR

This integrated analysis system is used in various fields, such as metabolite identification and metabolism
elucidation in metabolomics and natural product research

Itis used to identify the structure of the compounds using high-sensitivitive cryogenic 800 MHz NMR and
UPLC-QTOF MS after separating the mixture by LC

CHE 917Al2| Representative Research Case

To| 2AMZ2| WE miFLIZ 7#E
2AH0le| F=RQIXIR! Snail(SNAINO| 5EHE QIAFAZ(PPP)S O[3tEHE ZOR CHALS RHEOZM,
CHAF AE2]A SOllM RiMIZO| WZES 7171 &t #Ed

Snail reprograms glucose metabolism by repressing phosphofructokinase PFKP,
allowing cancer cell survival under metabolic stress

We showed that Snail (SNAI1), a key transcriptional repressor of the epithelial-mesenchymal transition
(EMT), regulates glucose flux toward the pentose phosphate pathway (PPP), allowing cancer cell survival
under metabolic stress.
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S MIZ(MDA-MB-231)01lA PFKPS| & OfR| %, RPMIZ L CHAFS | 2t #st A CHAIER =
A diagram and quantification of the changes in intracellular metabolites following inducible knockdown of PFKP in MDA-MB-231 cells.
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At|o] IkEst FEIg MANMSE X|2I5t7| 2l 2tety|=7 |20 245101
HEEUSLICE NFEC2 HEA AAE - FH[2| SHX|RT 2= 2714
o - ZH|o| M2k EXL, IZHE FT, ITIFAY-TH| SH 22| Sl o
RE SO RN, 271 R&D WAk BHabS 1611 QIELICE The National
Research Facilities and Equipment Center (NFEC) was established according
to the framework act on science and technology to support advancement in
research facilities and equipment, which is the infrastructure of science and
technology for R&D. NFEC, as an overall supporting organization, has been
performing the mission of strategic investment, promotion of coutilization,
and overall management of research facilities and equipment to improve
national R&D productivity.

T71AlE - BH| S &7

OVERALL MANAGEMENT OF NATIONAL RESEARCH FACILITIES & EQUIPMENT

OVERALL
MANAGEMENT OF
NATIONAL RESEARCH
FACILITIES &
EQUIPMENT

- BIIATAIL - B B FA 4 |
Support to Make Policies Related to the National Research Facilities & Equipment

- FIIITIL OIA TS 915t AATAMEH| olAtyol 29

Operation of the Research Facilities and Equipment Budget Review for Organizing Government R&D Budgets

- ChIT Qlmat BT W NIt B B K|

Support formation of large research infrastructure, joint research and sharing of results
* RF NESFH|0[XX| A

Support to Transfer Idle Facilities and Equipment to Other Researchers on Demand
- ZEUS U2 8 BB EY Y

Operation of the Zone for Equipment Utilization Service (ZEUS)

L 1A FH| SEHS BYE X/

Support for Promotion Joint Usage of Research Facilities and Equipment




OVERALL MANAGEMENT OF
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EQUIPMENT
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BIATAIN ZHH| B2 HA 22 X2
Support to Make Policies Related to the National Research
Facilities & Equipment
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Operation of the Research Facilities and Equipment Budget Review for
Organizing Government R&D Budgets
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ZEUS WOLF (World of Large Facilities)

064 KOREA BASIC SCIENCE INSTITUTE

LA Ql=et sS04 3 dut 37 &dst K&
Support formation of large research infrastructure,
joint research and sharing of results

z|2 ptet7|so| o - FEhH 8=8tst FMof| W, ChEd AL S %%EJ JSUA H U7t

St7|&™ gk 435le] S5t QA Z tiFE|1 QIELICE ofof ¢17 1t
25 SHAZXN CHHATA|LAFHEAH|A, World of Large Famlltles(WOLF) 2UMHIAE 1= - 2511
QUELICE Owing to recent trends in large-scale, advanced, and convergent science and technology,
joint research and exchange using large-scale research facilities is becoming an important factor in
strengthening scientific and technological capabilities. As a research center, we are establishing and
operating a large-scale research facility information service, the World of Large Facilities (WOLF) web
service.
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WOLF= & M7 587H=30il #5-E 118571 CHREIFAI ] 348t 3 0|8 FHE MBSt A, 2
HREATAIEE tiefez 34X 35018 SIHETE 2ot AFLICE 8 EU ESF(European Science
Foundation)2| MERIL Portal(Mapping of the European Research Infrastructure Landscape)z}
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X5t UELICE

WOLF provides information on the status and usage of 1,185 large research facilities built in 58
countries. It also operates an international mediation center for large research facilities in the Republic
of Korea. In addition, through cooperation with the European Research Foundation's (MERIL's) Mapping
of the European Research Infrastructure Landscape portal of the EU ESF information exchange and

web service linkage, WOLF supports overseas promotion and international exchange of large research
facilities in the Republic of Korea.
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ZX1 Y5 Future Plan
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ZEUS WOLF will disseminate information through an international portal of information on research
facilities in Europe, the United States, Japan, and other countries. In addition, it will act as a bridgehead
for the collection and provision of information on Asian research facilities. By linking information

on research facilities on each continent (Europe, North America, and Asia), it will attract overseas
researchers to use large research facilities and to share performance.

WOLF-MERIL 7t #2iRIA| 1152 28 EU ESF Y2
Visiting EU ESF to establish cooperation system
between WOLF-MERIL
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Poster of Supports the Transfer of Idle Facilities
& Equipment
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Supports to Transfer Idle Facilities & Equipment to
Other Researchers on Demand

Re MEE8YHI| MES %éf 7120t 0|E ZRE ot= 7|2+ &0 7L AFRI0IM FHIS
O|T5h= Ol £R2%|= HIEE XYL 2N ATA|E - TH|Q| 222t 7t R&D T2 284S
Hosta QUELICE We supportthe budget required to transfer equipment by connecting organizations
that have broken but repairable equipment or idle equipment to organizations that can use that
equipment. By these activities, we improve the value of the equipment and the efficiency of national
R&D investments.
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We held 10 meetings of the deliberation committee for idle and underutilized equipment, and transferred
to the organizations requiring 224 pieces of equipment. However, we confirmed through written and
field surveys that more than 24,100 people were using the 237 pieces of equipment completed with
transfer in 2014-2016 for research and education. In addition, we tried to revitalize the reusing of
research facilities and equipment by preparing incentive support schemes (a mileage system) for
excellent transfer agencies and expanding expert pools from 340 to 400 to secure the expertise of
transfer review committee members.

We plan to activate the mileage system to support incentives for transfer agencies of idle and
underutilized equipment and to expand support for SMEs conducting research. In addition, we plan to
strengthen support for customer-centered premanagement and postmanagement.

[FEMESTYHI0IF AFREY Md|A
Precheck Service for Supports for the Transfer of Idle
Facilities & Equipment

0| 872k
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DRI

2014~2016'4 O|FH| 28 MX [FENLEEH[OIMA| UM Hot 3L
Use the Performance of the 2014-2016
transfer of Idle Facilities & Equipment

Workshop for a Development plan for the Transfer of Idle
Facilities & Equipment
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ZEUS ZH|2t2Z5HEE 291

=200H
Operation of the Zone for Equipment Utilization Service (ZEUS)

IIIATAIL - EH|o| 28 SCHSHE 2lol| ZEUSO SEE ATAIM - FH| HEzka| 3 22|7HE Hix
D=5 A|AMEH|O| of|oF EH|FE T} AlEE MEX|

o - =
ZEUS BHIZEFEIEEIMH|A S 25t UELICE To maximize the utilization of national research
facilities and equipment, we operate ZEUS services that support facilities and equipment information
management and the distribution of management cards, reservation of common utilization equipment,
consultation of equipment experts, sharing of expertise, and transfer of idle and underutilized
equipment.
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We expanded the institutional cloud booking service to promote joint use of national research facilities
and equipment, expanded information linkage with ministries and research institutes, and provided
personalized services considering user convenience. In addition, we maintain the integrity of the
information provided through the continuous quality verification of research facilities and equipment
information.

&% =TI 2s Future Plan
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We will improve our services continuously so that users can easily use them, by reflecting various
opinions in their research fields. By expanding information linkage with other systems and collecting
and providing relevant information, we will be a comprehensive information service provider for national
research facilities and equipment.

JHRISHE My ZEUS MIE Personalized My ZEUS service
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ZEUS portal upgrade for supporting equipment
utilization Management Card

I7MATAE-FH| 227t Be
National Research Facilities and Equipment
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Conducted online training on national
research facilities and equipment
management

AL | 2E8A1 32
Research Facilities & Equipment use case ~ KOREA LAB 2017 PR booth operation

contest
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Support for Promoting Joint Usage of Research Facilities & Equipment
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CHHoZ MIAIA - FH|9| ZZE E3IE |15t QELICE The NFEC is a multidisciplinary
research facility, including the holding of training on equipment management and ethics for national
research facilities to improve research facility and equipment-related awareness, online and offline

promotion for ZEUS, and related business revitalization. We promote the joint use of equipment.
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We have started to provide online education through the KIRD education site to train national research
facility management and ethics. We also contributed to the improvement of awareness of joint-venture-
related business by creating contents related to ZEUS (Infographics, Leaflet, Moving Toons, and
Webtoon) and activating communication for each type of customer (supporting three subcontractors,
linking with BRIC-ZEUS, and promoting SNS). We organized contests to discover research facilities and
equipment utilization cases, for share management know-how, and to spread the story of the winning
works to online media, spreading the culture of research facilities, equipment management, and
coutilization.
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To diversify the basic training on national research facility management and ethics, we plan to develop
and provide customized training for each mandatory job. In addition, we plan to promote a wide range
of online and offline activities related to business revitalization, including the production of promotional
video introducing ZEUS, the development of ZEUS KakaoTalk emoticons, participation in research
facilities and equipment-related institutes, and portal site keyword search ads.

KOREA LAB 2017 EE8A 2% ZEUS MZEE= 37| 2Y

Operation of the 3rd ZEUS Supporters
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small and medium enterprises using technologies we have developed over the
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REINFORCING INDUSTRY-UNIVERSITY-  Regional Basic Research and Technology Development Program

INSTITUTE COOPERATION

KBSIZ} E%.'B_F 7I$° f°*sa}o}‘-

KBSl is creating a new cooperative
model for industrial, academic,
and research institute sectors:
integrating corporate support for
our basic research assistance
capacity, which is reinforced

by KBSI's high-tech advanced
equipments and analytical
assistance tools. We also work

to resolve technical difficulties
experienced by SME s and seek
cooperation in improving research

and development (R&D) equipment.

We are in the process of building
research institutes specialized
for the commercialization of KBS
technologies and expanding the
scope of our technology transfer.

070 KOREA BASIC SCIENCE INSTITUTE

KBSIO| H| 29 =599t 247|122 B18510] 7|2 7E XI5t FA7/2i0| 2 V&Y
=M etdE FE5510 X[ 347 HIE 7 R 4832 FEIst= AFKILICE The program
aims to support basic research by using KBSI's equipment management know-how and analytical

technique, thus promoting further product development and commercialization of SMEs by
customizing plans to meet their needs.
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We are currently facilitating improvements in the manufacturing of products from SMEs, developing
analytical methods, manufacturing trial goods—including elements or unit parts-through pilot projects,
developing commercial technology to improve the profitability of SMEs, and establishing and growing
research institute spin-off companies.

7|l 7| =A T QlmEt S 2 X|& ThSth U KR, EMYH|| RAIZS+E St 7R |
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We are expected to contribute to the practical growth of SMEs by supporting their sustainable
development, acquiring the fundamental research infrastructure, promoting the efficient usage of
national analyses through the maintenance and repair of analytical devices, improving process/product
commercialization and the manufacturing of trial goods, and establishing and developing research
institute spin-off companies.
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Development of a kit for tuberculosis diagnosis  Development of a multipurpose automatic sampling device

using a 3D highly sensitive paper chip with a fine scale
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2017 Family Enterprises Certificate Ceremony
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dIN0NY 85

s

A%y menana

s

FESPETE P

AT | SES(Ft0IALCIZO])
Research institute spin-off company registration

Strengthening SMEs through Support and
Technology Transfer/Research Institute Spin-off Companies

o

KBSIC| ZES A A7iof 20| ZRst EA7|US TE XY 2M HEO| SAT|Y XIS
UAH| 2gstol 7[ofot JQELICE 7[SO0|HHEEZ(TLO) SACE 7RI £ AH
HEAIZ17| 2lot0d, HR7|E "ot 27|82 Y2718 OPIE - 71201 AL S

S 8l S0l QUELICE KBS has contributed to the vitalization of industrial

economy by supporting SEM that requires help for R&D. KBSI TLO is attempting to spread the

major achievements of R&D to the industry sector. These efforts include various programs for the
commercialization of technology, such as technology assessment, selection of excellent technologies,
technology marketing, and technology transfer agreements.
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EES US| TAHGIN M FH0[HI0| R} 7 |=0|X M 19 plo| 7|=0|H A|of2 HIZSIUSLICE

Based on the plan for an open, collaborative ecosystem funded by the Ministry of Science and ICT, KBSI
established and is managing the demand-oriented support system for 54 selected partner companies.
KBSI also contributed to the enhanced research ability of government-funded family companies by
participating in a “support project for professional technical training of government-funded research
institutes.” Further, it has provided professional technical training through outstanding experts and
equipment owned by government-funded research institutes. KBSI TLO is actively transferring its own
technologies. KBSI and eBiogen Korea, Inc. signed an agreement of technology transfer for network
living cell assay (NLCA), representing a contract for US$100,000.
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ZX1 Y5 Future Plan
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TLO will contribute to help SMEs become the leaders of the industrial economy by vitalizing SME support
systems and establishing close cooperation with SMEs. KBSI will expand technology transfer for private

sectors and support the efficient utilization of transferred technology. Additionally, a business incubator
system for researchers will be strengthened.
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TRAINING OF ANALYTICAL
SCIENCE RESEARCHERS
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Utilizing various advanced national
research facilities and device
infrastructures, we are about

to expand systematically the
scientific culture and cultivate
specialized personnel. We are
launching a degree course
program to cultivate professional
personnel in the field of analytic
scientific technology as well as a
program for cultivating specialized
personnel in research facilities
and devices.
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Certificate of institute for student’s career exploration

072 KOREA BASIC SCIENCE INSTITUTE

HTHIH|EE eIt St
KBSI's Popularization of Science

=
17|20 CHEH 2010l TUTHE SAIstn, T5HES SHALS E5+ &Ho|x0l QIXY 2A0f 704511
|Ct. KBSI's education and outreach programs, “X-Science” and “Junior Doctor” strive to “inspire
and motivate students to pursue careers in science and technology” and to “engage the public in

sharing the experience of exploration and experiment” by utilizing R&D resources.

|
FQ £HLYE Achivements

AAfoloiAR} FLIOSIE! Z2IUS MATQ FRE il U X|ME|M 25t
£ 121,805 FAH, Tishd, WAl S0| Z220f| F7IR#SLIC
KBSI has provided students and the public with “X-Science” and “Junior Doctor” programs at Daedeok

Headquarters and other local centers. A total of 11,805 students, teachers, and the public participated in
those programs.

wl

=71 etk Future Plan
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KBSI has provided various outreach programs since 2004. X-Science and Junior Doctor programs
are now acknowledged to be representative scientific outreach programs for outstanding creative

experience activities for youth and the public. By improving the quality of the programs, KBSI's outreach
will encourage the students to pursue careers in science and technology.

017 #1081 ZLIOISHEd 7244l

2017 FL{ofetE] FHat

KBSI, 87| SCha Hojlo| Me M5

Opening Ceremony of Junior Doctor2017 KBSI inducted into Educational Donation Hall of Fame
I _ Sl(3)) 2I3I(Y)
= ] =T CE\o
T+ Classification =212 Programs Number of programs Number of participants
R&EZZ 1% Research and Education 22 39
AU ak5tx} One-Day Scientist 2 110
SHHOIEI Y] 2 128 Student Internship 15 82
ZIZ2#|E Career Exploration 13 590
AAALO[RIA X-Science TfSERIte| BHt Meeta Scientist 16 726
/2| 2= A3 A Lab Tour 21 248
ZApstm Al Inviting Students to the
4 105
Lab.
APO|HAHAE|H Science Festival 1 383
HtIES General Course 421 9,041
Z=L|O{=HE Junior Doctor

Al5HaFA Intensive Course 14 25
AT BLES Yusung-gu Science Mentor 8 356
S| Total 562 11,805

QA ZH|AX|L|0] B EAIY
R&D Equipment Engineer Education Program

re

TEH[e| 2& - HE[E MEE £ U= YH| HE 7122122l A7ZH|AX|LIKE HAXc=

QFY -HiEst0] o1& &8 : I EXIS 242 N6t ELICE We improve the efficiency of
national R&D investment by systematically training equipment engineers who are exclusively in charge
of operation and management of research equipment.
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FQ £MLYL Achivements
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For the systematic training of research equipment engineers, 11 educational institutions were
designated and a total of 540 students were trained. To enhance the curriculum in a systematic and
professional way, we rearranged 20 pieces of research equipment for educational purposes.

Through improving a qualification testing system for research equipment engineers, we will attempt to
direct research equipment engineers into professional areas. We will realize training and development
of future research equipment engineers through linking research equipment engineer training courses
and specialized education courses.

, &,
GO N

é,w ok §

20173 APFH[AX|LIO] SH1by 712 us
2017 Research Equipment Engineer Training Program—
Basic Course

R} xj7 201

R0 12 R T v SR ey

2017 A1Ated x| Biets)| H|38| APEH|IHETE X2 2044
2017 Job Fair Third Ceremony for Certification of Equipment Experts
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715B0igst - A5 72 )R ug

Magnetic Resonance Summer School -

074

KOREA BASIC SCIENCE INSTITUTE

Basic Principles Education of NMR

KBSI Q151&H] of7 |0
KBSI Research Equipment Academy

‘KBSI 91712 | OFZIH|0[ = 207 LQ|S| & A7 EH| HEHXAIE st ugRE2JMo =,

T2t LSUS0|13A Letus'S Sl HEY WusZ=1:E PHLICEL The KBS Research
Equipment Academy is an educational program for people in charge of 20 pieces of general-purpose
research equipment. We are operating tailored educational programs for the specialist and the
general operators.

I
ZFQ £3LYE Achivements

-

'KBSI 13| OP7HED] ZHIE AlY'S KFHO2 Bl G EH| U 2ATIE B2 mgTa2IuS
L35I, 2017 90001 Ho| nWS HiEsIASLICH
KBSI participated publicly in the Research Equipment Academy Contents project. This project increased

the capabilities of educational programs related to research equipment and analytical science. A total
of 900 operators were trained through this academy in 2017.

Mufst 20FS Motz ngZ 223 ISt H|A[S5101 ‘KBSI (I &H| OF7HH|0['S 7|2t thE
2 =

We are trying to develop and systemize educational programs for analytical science to create the KBSI
Research Equipment Academy to be a leading brand in the organization.

XRD 2Y¥XIS I8t 247]& T|ois
Short-term Educational Program for XRD Operators
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Operating Graduate School of Analytical Science and Technology
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SHZ ot1 JYELICE [CHH=2Rl/SETHSH] The Graduate School of Analytical Science
and Technology [GRAST] was jointly established with Chungnam National University [CNU] as a
new university—institute cooperation model to combine education and S&T research. Contributing
to national S&T development and securing global research competitiveness, it aims to become the
world's leading graduate school in the field of analytical S&T.
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20174, KBSI A% 4712 11, SEITH A% W4 7HOZ 0|RH T
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In 2017, there were 19 faculty members in GRAST: 7 researchers belonging to KBSI, and 11 professors
belonging to CNU. In the same year, 27 Masters and PhD course students entered GRAST, and 17
students graduated.

oot
]

ZX1 Y5 Future Plan

-

GRASTE= iR Z4st, 14~ A QB nex 223 JiMs510d, 17 I MSIF]| 2ot ME0lzS fde
ALt

GRAST will foster specialists required in fields of research and industry through various programs
involving industrial visits, training, and commissioned education.

oUAI:2017.9.28.(8) oFA:

H|45| GRAST HattEs| 41h GRAST Conference
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MK} QIEIE Interview with the 2017 KBSI Researcher of the Year Award Winner
2k National & International Networks

24Mat A 01
Representative Research Publications in Year 2017

SAMIE ZEE, mAIX X
Jong Pil Kim (Busan center), Corresponding Author

Ojo| 22 7 $o| HAHY |7| LIES BE
 ZAME oL{X| ZRle| AXILI0IY ZHE

Adhesive organic network films with a holey microstructure:
useful platforms for the engineering of flexible energy devices

=29 Title

HTHX| (AR LRE) Journal

ok

F2ZHH| Equipments

0K

ZSQ11Xt Authors

AASILHE Abstract

7|cH&at

Expected Contribution to
Science & Technology

Adhesive organic network films with a holey microstructure: useful platforms for the engineering of flexible
energy devices (IF: 8.867)

J. Mater. Chem. A (2017.01.)

Analytical High Resolution Scanning Electron Microscope
ZEJAFENKKL, M 2toistm), FxHR (M 2toistm),
O|&H2(KBSI), ZBHEI(KBSI), &M (m AKX}, Mz atchstm)

Chang Wan Kang(1st author, Sungkyunkwan Univ.), Jaewon Choi(Sungkyunkwan Univ.), Ju Hong
Ko(Sungkyunkwan Univ.), Sung-Kon Kim(Chonbuk Univ.), Yoon-Joo Ko(Seoul Univ.), Sang Moon Lee(KBSI),

Hae Jin Kim(KBSI), Jong Pil Kim(Corresponding author, KBSI Busan center), Seung Uk Son(Corresponding
author, Sungkyunkwan Univ.)

4 Lo
O

FE(GT ), JE2(TSUEW), DRF(MSHet),

l-_l

ol

AISHEAME) Ol X| XMz FXl= Hoi21E ZX(o)l IZH._<"_ +Q TIIE SRS &2 B2 20| TEE 1 ot
oi5t MALAXIS| TAmel 2401 HHH|O KUY 715 HIH SRt HRAS| K21 Tl B7H= BES wejo) ofs
R7IH HESRR F4E HAE £ QAT £35], 00|32 71 & U3 3= 3t5H of|Zol| 2lsh ==Y Ef L5t RIIA|
HIE?- 3= DH| Z2|0|E E= ®M7| Z3H2S AFR510] ZXIT|QICE 0[2{5H Ol0|F 27X S7|HEQT TE(MONF)O| ZEE
TTA|(Cu/MONF/PET)= BHS Xl HIT] A[§0|= 246t Mg S LIEILARACE OO|3 22X RI|HEYI HES
‘%*é?é 7|5 FE SEEeEN RUSH ollHX| ME HX| S It 2xc2 MEE A2 7|CHElCt
Recently, flexible energy storage devices have attracted the attention of scientists because of the increasing
demand for wearable devices. As an essential component of flexible electronics, the flexibility of current
collectors is important. The addition of the flexibility function of the current collectors can design the
morphologies of organic networks by template methods. In particular, the holey microstructures of organic
networks were prepared by chemical etching. In addition, organic network films were engineered by using
solid plates or electropolymerization. The Cu current collector coated on these microstructured organic
network films (MONFs) showed excellent conductivity, even in repeated bending tests. The organic network
film of the microstructure is expected to be applicable for various purposes, such as a flexible energy storage
by integrating the customized features.

Ojo|32 11X 22| TP R7| UEYI LES RS Tt AXte| HENZ &8
Adhesive organic network films with a holey microstructure are utilized as a collector of flexible electronic
devices.

Cu/MONF/PET
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B super ¥ ® 0 000600.004600!
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Dlol3E 2% 87| YIEYD BE0| FAFHAIH0Z CufPET, Cu/MONF/PET]| SI3l S5 AlzHol| 2 Bix{3}

Scanning electron microscope images of Electroless deposition time-dependent sheet resistance of
microstructured organic network films Cu/PET and Cu/MONF/PET
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HEMBAE 832, DHRKE

Geum-Sook Hwang (Western Seoul Center),
Corresponding Author

O] LMIZo] ChARZ=Z| of2t HZE M7 |LIE 7 A+

Investigation of the survival mechanisms by regulating metabolism in
metastatic cancer cells

=29 Title

HTHK|(AZHRE) Journal

ot

F2ZHH| Equipments

0K

Q11X Authors

Q1ILHE Abstract

7o =2t

Expected Contribution to
Science & Technology

078 KOREA BASIC SCIENCE INSTITUTE

Snail reprograms glucose metabolism by repressing phosphofructokinase PFKP allowing cancer cell survival
under metabolic stress (IF:12.124)

Nature Communications (2017.02.)

SPE-800 MHz NMR-MS System

o

IS|(RITAAL, AMICH X|DCHS), REZ(RNAXE, AAMICH X|1tCher), 0|FF2(KBSI), O M (S RIMIE]), K|S (SIAHICH
feheh), REM(@MICH X|Dchs)), Z20§AEEHAMICH X atched), ZrekeH(QIMICH X|atchah), S0l (KBSI), Z'E0l(KBS)),
2(RANMICH R|cHsh), XEAF(RAMICH X|TtCHSY), O[20|(HIAMICH X|2tcha!), FFZ(SIAMICH x|z, sHdsi(M St
StClsY), A S(RMICH of&trst), 2-a2l(0lstodct), Z-B(FELUIE]), ST AXKAL, AM|CH X|DCHED),

{(mAIKXL, SAMICH R|tCHh

Nam Hee Kim (1st author, Yonsei University College of Dentistry), Yong Hoon Cha (1st author, Yonsei University
College of Dentistry), Jueun Lee (KBSI), Seon-Hyeong Lee (National Cancer Center), Ji Hye Yang (Yonsei
University College of Dentistry), Jun Seop Yun (Yonsei University College of Dentistry), Eunae Sandra Cho
(Yonsei University College of Dentistry), Xianglan Zhang (Yonsei University College of Dentistry), Miso Nam
(KBSI), Nami Kim (KBSI), Young-Su Yuk (Yonsei University College of Dentistry), So Young Cha (Yonsei
University College of Dentistry), Yoonmi Lee (Yonsei University College of Dentistry), Joo Kyung Ryu (Yonsei
University College of Dentistry), Sunghyouk Park (Seoul National University College of Pharmacy), Jae-Ho
Cheong (Yonsei University College of Medicine), Sang Won Kang (Ewha Womans University), Soo-Youl Kim
(National Cancer Center), Jong In Yook (corresponding author, Yonsei University College of Dentistry), Hyun Sil
Kim (corresponding author, Yonsei University College of Dentistry)
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Metastasis is known to be the leading cause of death in cancer patients. However, previous studies have
not reported how the metastatic cancer cells regulate their metabolism under metabolic stress. In this study,
we develop metabolomics-based technology to observe metabolic alterations in metastatic cancer cells. In
addition, we demonstrated that the Snail-phosphofructokinase, platelet (PFKP) axis plays an important role in

cancer cell survival via regulation of glucose flux between glycolysis and the pentose phosphate pathway (PPP).

=2 ARdhE of X20| HEE == U= MER AL Xz BX WS

These findings provide a new therapeutic target for cancer treatment.
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Snail-PFKPO]| 2|5t 0| REM|ZELS| CHAEE EAE
A schematic diagram of regulating metabolism by the Snail/
PFKP axis in cancer cells

0| LML CHAIHS HET &
A technology for observing metabolic alterations in
metastatic cancer cells
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MEMSHIE] ZIM8|, DA}

Sun Hee Kim (Western Seoul Center)

Co(IV)-2AZ0| 5tA 2l 5 M

Synthesis and Structural Analysis of Co(IV)-oxo Complex

=29 Title

HTHX| (AR LRE) Journal

ek

FEZHH| Equipments

0K

ALK} Authors

QALY E Abstract

7o =2t

Expected Contribution to
Science & Technology

Synthesis and reactivity of a mononuclear non-haem cobalt(IV)-oxo complex (IF:12.124)
Nature Communications (2017. 03.)

CWY/Pulse EPR System

HIHNEIRE, o|todch), ol B2l(0]5todch), =2AF(0ISH0TH), AIHE FAHIOZ(IBS, KAIST), ZIAEH(IBS, KAIST),
ARH(KBSI), A0|=(0]5t0icH), ZZHI(0|St0{CH), OFRA CI=(FI=CHSY), ERILE C. 7| ZA(LHHCHEY), EFFRA|

QNS s, ZMS|(KBSI), EFIS|2 QENEICHSY), SR S(IBS, KAIST), ZHE 2i0|(HIEE! S = ECHS)), Mo|&
WNGEGELE EHREE( )

Bin Wang (1st author, Ewha Womans Univ), Yong-Min Lee (Ewha Womans Univ), Woon-Young Tcho (Ewha
Womans Univ), Samat Tussupbayev (IBS, KAIST), Seoung-Tae Kim (IBS, KAIST), Yujeong Kim (KBSI), Mi Sook
Seo (Ewha Womans Univ), Kyung-Bin Cho (Ewha Womans Univ), Yavus Dede (Gazi Univ), Brenna C. Keegan
(Nevana Univ), Takashi Ogura (Hyogo Univ), Sun Hee Kim (KBSI), Takehiro Ohta (Hyogo Univ), Mu-Hyun Baik
(IBS, KAIST), Kallol Ray (Humboldt-Universitat zu Berlin), Jason Shearer (Nevana Univ), Wonwoo Nam (Ewha
Womans Univ)

TYE 2= SUAZAMQ| nTKhigh-valent)2| Mat4-E 2= TLE-S4 2F0| & J HEY 7.
H

=1
2MSHIE(] TEE CW/PUlse EPR systems 0183101 HHS 0| T2 34-S4F0| Alst40| WSS EPRS

The structure and reactivity of cobalt-oxo complexes that act as short-lived reaction intermediates with a
high-valent oxidation state are elucidated. The CW/pulse EPR system at Western Seoul Center was used to
observe changes of the oxidation state of metal-oxo species directly in the catalytic reaction.

FLE Zofjofl QlEt {7 71He| Mt W MAS WHAIF|= E-F01 MSHHESM IUE(V)-SAFT 7| 7tsE AlAL
The results lend strong credence to the intermediacy of Co(lV)-0 species in cobalt-catalyzed oxidation of
organic substrates, as well as in the catalytic oxidation of water that evolves molecular oxygen.

— Synthesis —
1. Photocatalytic oxidation
2. Chemical oxidation

— Characterization —
Mass difference of 2 for 12010 (CSI-MS)
| v(Co-0): 770 cm™" (rRaman)
Co-O distance: 1.72 A (EXAFS)

Co* oxidation state (EPR & XANES)

Xeray structure of | DFT-optimized structure of
[(13-TMC)Co'(CF5SOg} [(13-TMCICOV(O)

— Reactivity —

1. Ims'rmelul ‘oxygen atom transfer T T T T
s apndaton” 1000 2000 3000 4000
Gauss
Co(IV)-SAZO| g, 717 B4 Y e o7 Co(IV)-S2F2| YE 2I5H MR |IZY 24
Synthesis, structure, and reactivity studies of Co(IV)- EPR spectroscopic analysis for characterization of Co(IV)-
oxo complex 0X0 species
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EEEH]
SSARXL HE2EITAMAL, HETH), oI5| IEITMAL, HET, KBSI), 2AMEITMAL, HETH, KBS, 7|0t3(S'ETH, KBSI), Z=2F 2|0 SSATXL H2EFITKL, KBSI), Rajesh Kumar(124CH), Amit Sharma(x12qch), 23 (2qch),
(M=), ST (KBSI), ZZ=(KBSI), ZUX|(BFEASHAATR), ZEHMAZDXIATA), HIO|T|Of HIEI(HETH), 0157 UHTI(KBSI), O|HS(KBSI), ZBES(112ch)
(MR}, M=)
AALE HepG2 ZtRfM|zZ20l1A, 12|11 0| 0|88 S22 20i| M e Ml=ol| 0| LSiE|= B-galactosidase 40 CiE nZE
7:1%‘5 x' MH|0|0FO| THsEt Z2EE JHUMCE T2 E0]|= 2| (hepatocyte)of] EX 7|S50| Qli= DCDHF-BgalS
AALE QINZYE = 2HIO[Z{A(HuNoV)et 22 AlE R 2ES SHlsh| 2lsh A58t AZY X AYA R0l 2R3t 2 2USIRAL, M= CHoflM Bgaloll BHE310] FEUS7HHOI=S(615-665 nm) BHISISICE BHst ZRE S ZIM =S
APE E5f 2EZ2 Q2ff EIChTIol Concanavalin A(ConA)2t HuNoV 7He| A5 A2 S BRI 1 Zat HuNoV HepGZOlIH, 2|1 Xenograft == 20| 285101 fgal HS 015 U WA[ZSI0|0[F 22 &2l 7hsEE =HQIFict
9| ML ASS 2I5t R85t Lt =112 ConA7t AL 7Hs5EE ERIFICE 5 44 udt ZZEAM[(HDX)-MS] 2
EM Z2t=0} 2H(SPR)2F 22 MEZ2|SHbiophysical) 9171E £310{ ConAQ| & ZAgH H2|(Carbohydrate Binding
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Representative Research Publications in Year 2017

HEHE] A5|A, AR

Hee-Suk Chung (Jeonju center),
Corresponding Author

FAULAE CHHA TolZ% 2K BiEA| Bfat ehd R =24 o7

Investigation of 2-D van der Waals Vertical Heterostructures Integrated on Deformable
Substrates

=2 Title

HTHX[(AIRH XY Journal

ok

F2EH| Equipments

0K

SO1Xt Authors

AASILHE Abstract

7|cHE

Expected Contribution to
Science & Technology

084 KOREA BASIC SCIENCE INSTITUTE

Centimeter-Scale 2-D van der Waals Vertical Heterostructures Integrated on Deformable Substrates Enabled
by Gold Sacrificial Layer-Assisted Growth (IF:12.71)

Nano Letters (2017. 10.)
Cs-corrected STEM

0| Of#2HE L ENKAL, MEHZZ2|CICH(UCF) AFO|IAMIE]), ZFSHASCH), QFAL| ASE(UCF LEsALO[QIAMIE]),
S|23E| Z2|EHUCF LE=AO[RIAMIE), LIEI BESH2|(UCF L= AtO|AAMIE]), S HIO|ZBH(UCF L= AFO|AAMIEY),
AO|Z ZH|O|7(UCF L=AO|AAMIE), 238K STH), EFF 2O0|(UCF LE=ALO|AAMIE]), HOIS(UCF LHcAtO[RIAMIE])
Islam MA (1st author, UCF), Kim JH (SNU), Schropp A (UCF), Kalita H (UCF), Choudhary N (UCF), Weitzman D
(UCF), Khondaker SI (UCF), Oh KH (SNU), Roy T (UCF), Jung Y (UCF)

0|24 ZFX|LIO|EA|(Transition Metal DiChalcogenide, TMDC) A= XIMICH BHERH| AXF S HSZ!IQ1 Jafzlof HsH
B ME0| =2 SIS HR0l0, 2|2 A8SIE 918 A7t 2tds| ZIE|0f YITh J2iLt Xt Bof| sl st=
LI O|E SH 2| ATHE Entx o= Hi2| 3 0|S310] Yot= 37|29 42| RATRIAXLE MZteh= O| 0222 =Lk
2 o7 2 gars sl 7|E o] ojgstER|2RI(MoS2), OIZSHH ARI(WS2) 2 O|2kstE2 |2 HI/0|&stH AR 0|
TLZ2| TMDC Hfahs g5t 7, o] FS Xoth|7|= OIS &83l TMDC S F2|oh= o HSFICh 22l
TMDC gfate Zatae] ol 34 7|mof BHEAH AXZM2| 50| Stoleh Coixo| DEE FARAK sfato= A Chest
282 7|thE 4= | =IRACE

Two-dimensional (2-D) heterostructure layers assembled from vertically-stacked 2-D transition metal
dichalcogenides (TMDs) exhibit large in-plane strain limits and unusual optical/electrical properties,
offering unprecedented opportunities for emerging electronics and optoelectronics in new form factors.

For them to be technologically viable building blocks for such unconventional technologies, it is critical to
grow and integrate them onto flexible or arbitrary-shaped substrates on a large scale, which is demanded
by current microelectronics manufacturing processes. We report a novel strategy to combine universally
the centimeter-scale growth of 2-D heterostructure layers composed of two distinct TMDs and their direct
assembly on unconventional substrates enabled by their deterministic transfer and integration. By taking
advantage of the water-assisted debonding of Au interfaced with silicon dioxide (Si02), we demonstrate the
direct growth of 2-D heterostructure layers on SiO2/Au-based substrates over an area of >2 x 2 cm2 and their
facile transfer and integration compatible with flexible substrates.

o

= 74 h= AACH A R RUOITAIAXNE CHfst S8 2 70| 7| XU ZUE M
This study opens a pathway to explore 2-D heterostructure layers as novel buiding blocks for large-scale,
emerging devices of unconventional forms.

N

(@
(b)
ws,
ws,
e

W W de @
Wavenumber (em)

Intensty (a. u)

O34 ZTR|LoIS Wt 3y 2 2

Schematic illustration of TMDC thin film

Ol 8ot t2| 2 RUIERLAR At

Transferred TMDC and devices test

2443t Al 09
Representative Research Publications in Year 2017

Ho|R8&EM =5 ZFOL, WAKA

Jeong Ah Kim (Division of Bioconvergence Analysis),

Corresponding Author

TESY XIS 0l 8t XTSEE

Development of microfluidic chip platform for lipid
extraction using superabsorbent polymers
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HRXI(ATHLXD Journal
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St Authors

ALHE Abstract

7|cHEat

Expected Contribution to
Science & Technology

On-chip lipid extraction using superabsorbent polymers for mass spectrometry (IF:6.32)
Analytical Chemistry (2017. 12.)

Waters SyNAPT G2 HDMS

Y2(KBSI, S MM, ZYEHKBSI, SS HMIKAD, BYE(N2), FBE(KBSI), FA(12CH)

Geul Bang, (KBSI, co-first), Young Hwan Kim (KBSI, co-first), Junghyo Yoon (Korea Univ.), Yeong Jun Yu
(KBSI), Seok Chung (Korea Univ.), Jeong Ah Kim (KBSI, corresponding author)
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AYSHECt OfL|2t [A|e| ZHEEO|Lt flalEz|ot 2 =] sieh 4= QUCE XIEFEL| HYH 822 7|E
e (Folch method) CiiH| 95~100 %0l 0|20, Cifst MESHA A2 B2MS Sall Y4X el 52 -

Typically, an extraction method used for lipid analysis with mass spectrometry is accompanied by complex
liquid—liquid extraction. We have devised a simple, rapid, and efficient lipid extraction method using
superabsorbent polymers (SAPs) and developed a high-throughput lipid extraction platform based on a
microfluidic system. Since SAPs can rapidly absorb an aqueous solution from a raw sample and convert it
into a gel, the lipid extraction process can be remarkably simplified. The hydrophobic lipid components were
captured into the fibrous SAP gel and then solubilized and eluted directly into the organic solvent without
significant interference by this polymer. The small-scale lipid extraction process minimizes the liquid handling
and unnecessary centrifugation steps, thereby enabling the implementation of a SAP-integrated microfluidic
lipid extraction platform. The SAP method successfully induced reproducible extraction and high recovery
rates (95-100 %) compared to the conventional Folch method in several lipid classes. We also demonstrated
the feasibility of the SAP method for the analysis of lipids in complex biological samples, such as the brain
and liver, as well as Escherichia coli.
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This technology provides high-throughput analysis with samples from complex biological specimens,
such as plasma/serum, urine, saliva, and tissue, for clinical use and can be conducted automatically in
conjunction with a robotic system.
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‘Add SAPS Add sample ‘Add solvent Lipid extraction
ininner well in inner ell in inner well into outer well
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Principle of lipid extraction using superabsorbent Superabsorbent-incorporated microfluidic chip system for
polymers lipid extraction

Annual Report 2017 085



of the Year Award Winner

234 UMM SHIE])

Dr. Geum-Sook Hwang
(Western Seoul Center)

xto Ix.|0|—| A°JI* 01—?-*"]'." = 0" 7|0:I°|-

X,
o

E|2loj|7| F=O{X|= 2017 KBSIAA'2
FasHMEL|C A2Z0] ofiHA|2?
Congratulations on winning the 2017 KBSI
Researcher of the Year Award; it is an honor
reserved for the employee with outstanding
creative contributions and substantive
research accomplishments. How do you feel?

086 KOREA BASIC SCIENCE INSTITUTE

2017 KBSIAAF 2AHK} OIE{

Interview with the 2017 KBSI Researcher
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| attribute this honor to our successful installation of Korea's first SPE-800 MHz NMR-MS system,
as well as a new research infrastructure and analytical system. Accordingly, we have been leading
metabolomics research in Korea, which was a rather obscure field in Korea just 10 years ago. Such
success would have not been possible without help from our researchers. Thank you all.

MEMFAIE S| 7S -1 AlRL|C

HHE 2bS0 RES| R4+ AMRE L
Ar R 2 on QIELICE AT E SHA= O

210{ HIAJLIDtO| 245H0| QCHHQ?

You have consistently disseminated excellent

research findings amidst your busy schedule

as the director of the Western Seoul Center.

What would you consider as the guiding
principle for your research?

ZLH CHAA|SH 20F0l| A
30| 2| 10| ZEA

YIIE 2 AIMH e, J%A E = AU
HjZi0| QUCiHQ?

You have earned a reputation for building the
best collaborative research platform with
advanced equipment and analytical skills in
the field of domestic metabolomics. Could you
provide some background on this?

SLO CHAHK £Oo| Al 5 &% 571 e
QST Q.

What do you anticipate for the future of
metabolomics and related projects?

KBSIOHE E2 BT ATAES0| HF0{M =0, ol2{st FE FH|E 7|HIe = 219 Yt

= THEFSH Q11290| ZE30{ KOk SHCH MZ B |} 22 THH|JtCHE 7]2tol| MR|=|0f
°'EIEPE KBSIZtO| L-oheet 2M7|&E s 4 = M2AU 20| 4=HH=[0{0F 5= ZO0[XR.
A St MEMBMET} 2HE QTS J|Ho 2 F[19| A S ZEE0Xt e HIPSLICE OfH| CHARR| ¢+
Ql=ZatE 0|83101 125t Xt St B AAIE0| KBSIS A0t1 Q7 |of REEAS 77|11 Ql&LCt
KBSl is equipped with many cutting-edge research facilities, and we believe that it should have
a solid research capability that can produce the best results based on our advanced equipment.
Other institutions may use the same equipment, but KBSI's exclusive research know-how and
analytical expertise set us apart. | have attempted to maximize our research capabilities based on the

infrastructure provided by the Western Seoul Center, and | am pleased to say that many researchers
who are interested in using the metabolomic infrastructure are visiting KBSI.

CHARA[SE 207t iR | SEEE7IINMR)2E HEEMT7|(MS)E &8t E47|&1t CletAl 17t S40|
E|7| ti20], KBSI MEMFME{OM 2hE A7t FE 2M7|28 7IHe = st 3 Wl A7XtS0t

SSAUTE Sl A SSAT EAES 15 = AASHT A= 5HE0(f 5! M7l Z0Foi| A
YA FOPFIR S257| R0l MSMBHE7F FE5H1 QU= CHAR 7| 28|A 171 Z3HE0|
Oj2 ol Z o] S ets o A= WzipiCt

Metabolomics is central to multidisciplinary research, as well as to analytical technology, which
employs nuclear magnetic resonance spectroscopy (NMR) and mass spectrometry (MS), so we have
been able to establish a cooperative research platform for metabolomics through collaboration with
researchers at universities and hospitals. As integrated omics is very important in the development of
personalized medicine and new drugs, we believe that the metabolomics-based omics research platform
established at the Western Seoul Center will play an important role for the medical industry in the future.

SRWIA| L= KBSI THAMA| 24 - A1 A=ES 7o 2 F= Il
HHARE FTIe A= YLt ESE CHARY |z HO[EH|0|A 715 2
Qa|A BiGO[E] A0l HOIROZM, BHRF I UE FIEHH X2 U Alof S XI5hn, QlAtolor
A0 ZFE 2471&0t CI0|E 2|7 | &S MISSt Xt Fch

We plan to cooperate with phenome centers throughout the world based on our accumulated analysis
and research capacity in metabolomics, including the International Phenome Center in the UK. We also
look forward to contributing to Omics Big Data related to the Fourth Industrial Revolution by establishing
and standardizing a metabolic phenome database, and thereby supporting personalized diagnoses and
treatments, and development of new drugs in Korea. Additionally, we hope to provide state-of-the-art
analyses and data processing technologies in clinical medicine research.
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National & International Networks
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