2023F%
SRR |2 etz
RERERETNN

The Korean Academy of Science and Technology

m o= T T0 JEEN 3 —TE X
The Korean Academy of Science and Technology

2023F 5%

2023.1.13.(8), 16:00 | stzlis|at

m Rod == T T0 JEEN 3 T X
The Korean Academy of Science and Technology



Contents

QAL

der oA tn 15 T PN A3 TL T

The Korean Academy of Science and Technology



%0
RO <
o >
of of
md i
Wl 7ol 70
R ol
B g
= FE] <0 I+
E I i oo g @ I
rt ol o o+ 5 wmrihg
A $5 5 F <0ERL3
= ~ O- 1 KO &= RO O ol
| _JM Ok ol oI m..__l_._ A e
o orl m_.m oK
o N 3
i << mx %
b i Sl (O o
or = < ® ol mﬂ.ﬁ__ ﬁm 2
e < < 1o} ML 1| 1 18-
(] = ~
= Ly Ly =
= 10 ™ Dl
M ol m ol
ufo =d S -
i IH TH
o o o
(93 (V) (o))
N o o °
o (qV) Lo
3 © © ~
o o o o
o o (eV) Lo
Lo © I2e) =
o T &40 o o
30 K 1o RO Lo
w Ol 2 S
A
o ~ &S
Kir wﬂ U Wl R xo
= n o <
- wll_uu 0 N =R
WE ofl =) = _._|.ﬁ ol _.__um_.m
= o W oy = O
& ol X ko Ul @l ol
i <l % o ol = o8
N 5 or <k G 1l
< ol o LHo Bl mu_.o o
I [ = & &= 3y
of wr UL ~ S o
5 T oz 2
1) 0l o ol m o ©
O_H ol <| m%_ w _E N_.._ ._m_._
< O o RR
o ol J 3030
K U Wl on KM of
=l IH T M oor ﬁ,u
ny ol ic < IH W._
o| Mo S W w =
or) o oK T I <!
ol T o oy . W
|_.A|O EJ_Q ._H_In_ m__Lo 1o __A_.=._
= © Kk g0
WE — o ol
=3 ® &
__On_ O_l q HH_ W had M.A”
W= - X MA_._. .M.__l M
:_W_u o.__.= WH_ ol w0 0| =
O U =+ g
= 4 W m_”_ - oz
Mo B S W
o) ml MY ol o
o U0l gy H g @___
w0 o i oom <
N < o T ol pu
~ od Ml 7T GH Br Hw

03

L|CF,

H

=

7E||'A|-6

CrtAELICE

o

Rt
02

O

57| 9l

HATRILICE.

12M M=z2|

X

L|Ck

b

S
=

I
|.

23

01517 9



f

2023

26

e

ilol”
H0

ol

28

71A

30

32

M=

34

36

38

e

ilol”

NS

40

e

ilol”
Ho

IH
&

42

Kk
i)
K

e

ilol”
H0

E~

<

06

44

—

ol
Ho

46

ol

&
%
__A_._|

48

-

F

08

=

ol
<+

50

00
g

©
At
<r

10

E|
ol
T
O
e
30
K0
~O

=2

52

K

L.
ilol”
-

o

ol
ol

12

K
o
o
o
=

=
io
ol

14

16

3
i

[]
m
1
<r
ol
Kl

54

B

__A._

18

ol
L

iof

56

20

O

=

<

58

L.
ol
-

e

ijol”
ol

22

=

ol
=

1
ok

od

60

E|

.r
ol
-

o]
[\

o

ol

24

05

04



21 A of

olE 222 HH

NatureX|of| =LH 2f
st=rol 7|z utstof| CHSt MAlS AR o,
<BZ R&D HIAIAE MG,
<RLIEIRF IAAMY A IHMATL> SO
Y ERIDA|AH! 7hM0f| 7|045}

1993
1996
1999
2004

2004.
2004.
2007.
2016.
2019.

2018.
2019.
2019.
2020.
2020.

- oi7)g)s

01.
08.
02.
08.
01

01.
01.
05.
04.
02.

A =

—_—

OF MZ7t

6_|I-Ig ZH O

AL E|EZ2

AHREH, M [EAH L, ety |eels, 7| =1, S E

~2004. 07.
~2006. 12.

-

- A

~2021. 04.
~2021. 12.
~2021. 02.

’

MBCHstm Qojngst siAt
MSCHErm Bx|5 AL

Northwestern University £=2|AFs|2fst AAHO[S)

Northwestern University HX|st At

University of Chicago Social Science Computing Center 917194

Florida Atlantic University ™X|staf X4~

olela ol 2%
Heb|SF RSN FE7|S A HIRs] 9/
BHILaL &Rl ALK &9 ZEIARRIC HErs
MRS RN ABSHARHHYAES|S| 92 U 92z
7S AR A2l 912!
SIS} |28l 50N RSeS| 912l

06

KAIST STP R&D H2 01714l
KAIST STP R&D Policy Lab

So Young Kim as a Public Intellectual

R&D funding, R&D evaluation, basic
science policy, big science policy, S&T
workforce policy, women in S&T policy,

Research emerging technology
governance, nuclear
policy, science

diplomacy
Using Artificial
q a Intelligence to Support
Service International Healthcare Decisions

Int’l Organizations Tb south X
. 0 boost South Korea’s basic
VVEF Global Future Council science, look to values, not just

OECD (Global Science Forum, budgets

Nuclear Energy Agency) 9 hcouny hsbeencresig e i o decades bt s,
World Bank, WHO

UNESCAP, UNDP, AfDB

m Govemnment R&D funding in

GeorgiaTech, M|T, NUS,Tsinghua, economic downturns: Testing the
HKUST, Cambridge Univ, Technical varieties of capitalism conjecture
Univ of Berlin, NTNU, ...

KAIST STP R&D Policy Lab

W Would you invest $| million to build schools in poor neighborhood or to fund
scientific research programs? If the latter, would you fund basic science research or
emerging technology development?

U With increasing complexity and uncertainty, contemporary R&D has staked ever-
larger resources, in return facing growing demand for performance and public
accountability.

U We explore the dilemmas and tensions underlying the allocation and management
of publicly funded R&D, ultimately aiming to transform the public R&D system into
a social institution for public values.

Publicly Funded Basic Aerospace Policy

Research Blockchain

Governance

Military Innovation .
& Defense R&D ~ *°Youno'im

Science-based ODA %

Energy Innovation ‘
and R&D

SunWoong Kim  Joonhyeok Park Ohsung Ahn

Higher-ed Reform

@ Policy
3 Policy for Public

Q“ Research Institutes

SeolminYang  Seung Hoon Yang

Dong Joon Lee

Maritime R&D
Manufacturing

Innovation and Transition Nuclear Policy

Biotech R&D

Women in S&T Policy
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 —

STP
07



ofl

orl

2023

NCIA Lab

B

o]
TH

ot/

121/ 5A

J] /vto]l@ /9= / CCTV

IS

_
<0

Bo

A

=

ol
%

o
ol

<F

of

S

OF
[e

o}

=
o

e

=]
fud

WA 1% (YR LA) / WAF 2% / SALPY 329 / HARIY 15

(50%)

Che!

?_

o
il ]
ol
<d

o

|4}
olo
0lo

0| 2 = Of

- A9

Mumford-Shah Model

a-c

pilength (C)+iylu—uoPdxdy+ [ VulPdxdy

infy, ¢ EMS (u.C)

ol

1986
1988
1996

University of California, Los Angeles

2

University of California, San Diego EfAIE 017t

1996. 08. ~ 1999. 06.

=

ord

Kot

University of California, Los Angeles/Level Set System %=

1999. 07. ~ 2003.07.

oA}

©:

2003. 08. ~

2012.11.~ 2013.11.

2013.12.~2017.12.

2015. 01. ~ 2020.12.

East Asia Section of Society for Industrial and Applied Mathematics

2017.01. ~2018.12.

.

o]
Ik

oA}

©:

2010. 03. ~

|

2020.03. ~

|

[

2021.03. ~

09

08



1988
1990
1994

1994.
2001.
2012.
2013.
2015.
2015.
2017.
2019.

09.
09.
05.
01.
09.
09.
01.
01

~2001. 07.
~2015. 08.
~2015. 05.
~2014. 12.

~2020. 12.

MStistn =2 Ak

Stanford University S£22| MAt
Stanford University S252| A}

10

AT ELITI

Electronic Structure Group

T Electronic structure —\

1421A

graphite A

- J

Prep chamber

Binding Energy (eV)

/— State of the art ARPES cluster —\

/— Growth and in-situ measurements ﬁ

Binding energy (eV)

00 04

Film growth

k (1/A)

11




Lhc @t a1

il Nanophotonics Laboratory

IS o 2o

- LH=2ZH(Nano Photonics) &0 M2}

2

HIME L= g LRt EZEZX| Li=glolH

Lhe 27 9 AX} 17 Sotof ojzlst - — =
ABEHE 98t ALR| AXt| Holix] E v — I
HTE T F2 VW

- , EEZZ|
; ‘ S4ds 0|28t
// Lt=2f|0]X

Wom HEsE
L= ERIX|AE
Nature Nanotechnology

@ v
WS LT oo

st Es

» B17|9E Science (2020) (2017)
Lic-2tst LI 22| L 0]|X, MAIRILI- 22 cralzixiel = 5
he 28}, Lite22), Lol Aixtelt 27, Crelant ———r v

= &gl
1998 sanep|e 225 et oty B science
2000 s2Tj5l7 |29l 22|35t AA} Science Adv. (2021) (2018)
2004 ksl |a@d 2|8t ghAt
2005. 04. ~ 2007. 08. SHHECHSW S5t SAS A2
2007. 09. ~ &x} IHchEtn S -2l
2009. 04. ~ 2021. 02. SO[MLH M AKX} ZO| Q10 ZO|QILERE,
2012.11. ~ 2022. 12. st=ufshy | St =352
2013.09. ~ 2014. 08, SHH{ECHEtm B2
2017. 02. ~ &ixj SHERPMICH 2Lt | & EHRIRI(Y-KAST) 5|8, 523
2017. 10. ~ &x| st KU-KIST getthetel ¥ getolLi XSt A s
2020. 01. ~ 2022. 12. st=E2[al5| ZA4IJ3E| HF0[A
2022. 01. ~ &ixj o4 nj2h7|ed 18| 77| sl@d

12 13



HH=R| LHeAXH 2 AXE 2Ok MEDfSER}
A5t 2 AtE BHEH| L AR Kz 2
EN 2M LI AX S8 PFE 2HBCE,
E5| ‘SRR Lic AR 2=
MATH ®MZ=7t 7HSsHES shs A7HE
ougzozs =581 S

- A7I9l=

S8 22 22|, LI S2(et L ZXtst

1990 MErHstn Z2[stat stAt
1992 Methatm S2(akat AAt
1997 Northwestern Dept. of Physics and Astronomy ErAf
1997. 10. ~ 1999. 06. QAKX FEUAZA(O|S) BIAIEATH
1999. 07. ~ 2009. 02. ZErE s MAXHZE D X Hng
2004. 05. ~ 2007. 04. ZehEalsty 2 Hxtus
2004. 09. ~ 2013. 08. HHER|| LAY 2ol Fo|oi e
2009. 03. ~ 2011. 08. Merjstn 2a|Mess 2na
2011. 09. ~ &ixj Mertistn S2|MIsE Yus
2015. 08. ~ 2021. 07. SEYH ATM AT
2021. 06. ~ x| A7HE Of| | AT Rp AATH ML MIE] MIE{E,

14

YA} L 2%f 2 2K A

Laboratory of Quantum Electronic Nanomaterials and Nanodevices

4 Metalorganic vapor-phase epitaxy
(MOVPE)

* Catalyst-free MOVPE growth of hlgh-qualltv ZnO nanostructures

Zn0O/ZnMgO quantum
heterostructures

ZnO nanorods ZnO nanotubes

* GaN thin film growth on graphene

NI 200 nancwais

1 pm

GaN thin films
on ZnO/graphene

ZnO nanowalls
on graphene

Transferable GaN LED
fabricated on graphene

* Flexible GaN LED fabrication using GaN grow th on graphene

Flex1ble GaN mlCl‘OdlSk LED /

-

Molecular beam epitaxy
(MBE)

* MBE growth of topological insulator Bi,Se; on 1-BN

%

In-vitro nanotube neural probe

Recording from neurons

— |
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Imaging depth
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Super depth imaging lab

Imaging depth limits
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\ —— Confocal
10pm T T T
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Spatial resolution

Solving inverse scattering problem
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Target object
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Ambient temperature-responsive flowering
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From Nuclear Spins to Planetary Evolution
G’ MAT Lab

TP NEIPE

Sconf
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Non-crystalline Earth materials
under extreme compression: A

view from solid-state NMR
‘ 8 150 km
}

Earth materials under extreme
environments: Insights from
synchrotron Inelastic X-rays

Pressure
Depth

https://g2mat.snu.ac.kr/
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Unraveling atomic origins of
geochemical and geophysical
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1atm High pressure

Structures and properties of
disordered materials (thin films,
glasses & energy materials)

VARIAN



SIFF0fA L A7 A

Environmental Catalysts & Combustion Laboratory

2

h

o
o

ot

2

ol

- H7|EX2| 20k MAIE ARt

Carbon Management A New Biorefinery Platform

- AT HOl|AX] 20F S Bt SEEIR

Air Pollution

HIO|QOiAC| HIO| A =22t H| 7| = Of|LX|S} Toamont Thermo-Chemical Process Contoe (APC:) e ot WnTaesncetoimuntes ExvncsaRscion s
L L L L LG EE EE L LR [ - s
= 7{ A : J‘ s (50% CHISO% COA) ... HCs 1 RCOO cL +  3ROH 3RCOOR |+ cLoH /' |2
ARE 5t o, 2021'5'01|— " rectsoors ‘ : seoo] doo 2= /W =
e jE ico: e [Fuer || o ey (s ] ia H
Reforming Cell 3 HE
Highly Cited Researcher2 M&EE|= o = : . i. i.
40| H [oasmenton | ssco.sc e H 7y 228 ™ porous Materiais H i
ISIESRSIPN Ej e e N 1 o M N (silica, Biochar, etc.) » LI
= yrolysis
i ﬂ_‘ . | |- HT == ' :  Act as a Catalyst . . B
' weo| || sidess e
e — ) Er
' atalytic || 5
] Che Material R
' Hydrate Synthesis T o
' ' r ey
' i Plesesorw —— ) =
' paerls [T commun ' [ o
" . g H,cou R
' co: H ! ¥ Y Butanol
' v Energy (WTE) H Biological Process v Chemical Process
' ¢ e
: H ‘ (VFAs) Lm W T o fehel
............. PP REEEEEEEEEEPPEEEPEEE BN N‘—m

- @719 : J

m7|S Rhelst, Fafer 2, OjAsiEiA £, Hl0|Q 212, 7| QKO — >

J
4
___ Pyrolytic Products _ __
“ | Enhanced Syngas Production |
2, CH,, CO = = ! !
oo, otc. ' &« |% '
! W |co ,
! Pyrolytic Gas !
Hydrocarbons, ! Enhanced Thermal Cracking |
Oxygenates, efc. | 11 leo, | » oman
: s B b
! ' Conversion of Wastes/CO, into CO Conirol of CO/H, Ratio Enhanced Production of H.
= = =L =L = | & ' . Hee'C0: 2 e g
1999 2o|cHaty stetast stAb ! Pyroic o1 bosEER (] ), ® z =
! Enhanced Porosity ! L i, i L ]
= —= I I H H s ae
2002 Johns Hopkins University $t3-25&t A A} : . J. i
e : I A i e
- - o Materal s000000? ’ e xile
. . . = == = Bioch: 1 Char Material | eosesdf . ageces Uk
2008 Columbia University 2t4/a15t25kH BEAL [ sowwastes - beoomeeooooo- ! it i )

2008. 06. ~ 2010. 06. Columbia University EfAL & 9112

2010. 08. ~ 2013. 07. FSHARATISIO TLRI(RIST) ZHQ 112
2013. 09. ~ 2016. 08. MIEoHstw x4

2016. 09. ~ 2020. 08. MNBcistn 2w

2020. 09. ~ 2022. 02. MIECHstw w2

2022.03. ~ &ixf lelin S mmES

26 27



AN =
1nssl
- 7|A1E X5 LI =H| &

LSRR

oz

Joi I

= o SO
> o179l

2000

2002

2006
2013. 09. ~ &xj
2022. 06. ~ &x|
2022. 06. ~ Bix|
2022. 06, ~ x|
2021. 04. ~ &x|
2019. 09. ~ 2020. 08
2009. 05. ~ 2013. 08
2006. 12. ~ 2009. 04
2002. 09. ~ 2006. 12
2002. 03. ~ 2002. 07

AAICH L= 237
2E 7PIAR SO KBt L
et 2 $A|
RS, ChEI) Lhe B H

Xt =0]

ls S 1

PS8, 00|32/t J8f, 3D ZRIE AZE 2HEIA 20|X 7t5

r

University of California, Berkeley 7|28} BrAt

MEoet 7| Az 14
Mgeta Suteyst S Hota
5t Zatoiel Sl

x x
W o o Mo
)
o
I B B B B

University of California, Berkeley Visiting Scholar
shams|ael 7IAEsE & 2 as

Lawrence Berkeley National Lab EtA}= 9112
University of California, Berkeley StA§o1 712

MECHE LU |AMAARA AR

o 1=
S8 Lir@3st s
Applied Nano Thermal Science lab

A (1) R B A| 2X} (Display)

> (4) OllLA %] Ak 2
Wearable Electronics
(Flexible/Stretchable Electronics)
(+ Transparent Electronics)
(+ Soft Robot)

29



o} A

Ll ‘S = AMetsta

Mz-EA-RZE 20k MEFK}

AZH| X, ADIEMER| ADIETIZ|E, M7 |,
IN/7S7], EEEIA SEE S H2 FHE
TLotH, “TE-EA-HZE"2| BHEQI A|AHS
fo[& O 2 JlMat= e KAIE

L R P

0

- oi7)g)s

AOLE HIZ, RISz, M, ArElEY, HE7 =

[®)

1992 Univ. of Michigan, Ann Arbor &2 2225} ShA}
1994 Stanford University St22=25 MAL
1997 Stanford University 2325} (7|4 25 £ 2) ErA}

1997. 09. ~ 2000. 12. University of California, Berkeley Research Associate, Lecturer
2000. 12. ~ 2003. 08. Ad=mEoistn 7| Ag S 3eE Tus

2003. 09. ~ 3xj MECHetn 7| At S SR =2

2013. 09. ~ 2014. 08. Univ. of Washington, Seattle 2tZstXt

2015. 03. ~ 2017. 02. MECHetn S EHALSSETH Y

2015. 01. ~ 2017. 02. (ADCHEHA7 | S X[ THUNITEF) TR

2017.03. ~2018. 02. MErstn st EChetpl S

2019. 03. ~ ®xj (FF)BICHLIOF AF|O[AL

2021. 01. ~ &xj HyY7|ssts| oE

2022. 01. ~ 3ixj SrEYLUIES| FolE

20234 st=atsly|&stalel M3

SM M7 3 SN A

Innovate Design & Integrated Manufacturing Lab

.o ©
J? o
-

O

Wavelangth

[ Ox I

Smart sensor

Soft & functional material Micro-nano fabrication
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» (719 E
SHO|E2|= A%, AH , 8tef, FE, 71 HIHAIE

1980 MErHetul F&33t afAr
1982 ShEe7 &R E St AAL
1986 S tel7|& @ A= st BiAb

1985. 03. ~ ®xf Btohetn MEZeHe na

1997. 01. ~ 2000. 08. CHSHAR 7| S X|RITHUNITEF) B0 X

1999. 03. ~ 2000. 02. ST FAX|RITH TBI ME] HIEE

2001. 07. ~ 2006. 06. ZIIRF AT A(NRL) SI7=H AR}

2006. 06. ~ 2013. 12. SIO|HE|EAMEEM 27 A A1 MIE|(NCRC) HIEE
2008. 02. ~ 2010. 12. sh=M2talets| 25lE

2009. 01. ~ 2009. 12. st=EMIes| 3

2009. 01. ~ 2011. 06. SR TE ZCH HIAJO|A

2013. 09. ~ xj (*H)sto|=2|= QIE{H|O|A 7|4t D2 AX] Q471 CH AP EhE
2018. 09. ~ &x} AN S i B

sto|Ee|=-QlE{n||o| A7 |t O2H AN Q11 MIE]
R&D Center for Hybrid Interface Materials

Piezoelectric: @& AT Magnetostrictive: Xt &%)
20| QIJHEI B @O0 X &4 X1J12 eistol et Bt S 2
de 0F
RMI-FANEE Ape = K -  S¥ Mz MY
OH 0& - Low loss PMN-PZT fiber
- PI laminate structure
o HY A
-
Bonding Layer

- A8 3M Scotch Weld 460 AL8 5
- DFAYE, WY SEAS Y

- elw-Ref Aol SYATEA 0jy
- AmzEAL K

Interfacial layer

(bonding)
o M2 A
- Low cost Ni metal sheet
- Textured Gafenol Alloy
L Oe
Magnetostrictive Rtef HEA S oH

MPE YT/t AHel Al 2y S0l w2t SEH U SHIAE £Y FHE

[ iy Macneto Electric,
Mechano
-Coupling
,
‘onetostriction V/ 7-\&7
&Y W }k ‘

Vibration Piezo-effect

pusioE A ’1
P
e 3 !
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1997 The University of Texas at Austin, USA A= &8t HEA}
1999. 06. ~ 2003. 05. 0= o222 JEA7A SAIFR

2003. 06. ~ &x| FUChEhm AAR|ZEHE = 2.

2009. 03. ~ 2014 02. MAI=Z2| 1S SHWCU) NOGE AFERY

2014. 03. ~ 2018. 02. BK21 O 210y X|AFRITH AFACHE

2016. 03. ~ 2019. 02. POSCO A{Ztu 4

2017.03. ~ 2022. 02. AFE|aES Atehsia] MECst SAMATHLINCH) AFATHE
2018. 07. ~ 3ixj e | =P SR SeHEOF MEFHMIE ERC

2019. 02. ~2021. 01. Hitosti Q1R ArskEBACt XA AtStEi=That
2020. 06. ~ x| 27191 AL N-LAB(XHMICH HHE{Z| Q17141 ZHQIX}
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AEMICH HHE{Z] 27H 4122

Next Generation Batteries Laboratory

¢ Density Functional Theory

Input Output

% Secondary Battery System

- Development of next-generation batteries material & system - Prediction of secondary battery characteristics and

material design using computer simulation

% Synthesis of Energy material

LiFePO, 4

c
o
& ‘\. i Carbon
"!‘:,' .;b E encapsulated
. ; LiMPO
Py i 4
¥ e Polyol v vy nanocrystals
@ precursors M ) 3)

Step2: Nanocrystals & carbon formation |
{4) Nucleation & subsequent particle growth
(2) Thermal decomposition (endothermic) (5) Protective carbon(char) formation

(3) Formation of C* and C=C

Step1:Combustion reaction
(1) Polyol combustion (exothermic)

RLTIHTITIE
i
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s Phase identification in steels N — Nano indentation analysis -~ of ithm & ANN archi e —~

~  Evaluation of elastic ~

0208t 3 B2 M

Micro Mechanics & Materials Processing Design Lab.

Integrated Materials Design Based on
Multi-scale Computation and Characterization

Micro Scale Meso Scale

Atomic/Nano Scale =
SEM/EBSD o o Single/Poly Crystal, Nanoindentation

MD, DDD, TEM

- Dislocation/Twin Structure - Texture, Grain Size

P o / - Elastic Modulus -
- Grain Boundary Energy, SFE 7- Dislocation Density ’- Critical Resolved Shear Stress '
- Critical Resolved Shear Stress - Precipitation - Crystal Orientation
- Alloying Element Effects - Recrystallization - Specific Yield Strength \’
- Phase Transformation - Alloying Element Effects : -

Examples of Microstructure & Deep Learning Assisted
Mechanical Property Design Mechanical property Prediction

®

Analysis of strain induced martensitic

Evaluation of Elastic Constants
by in-situ Neutron Diffraction
and Nano-indentation

ULF(A

Analysis of relationship
between yield point phenomena and
the nanoindentation pop-in behavior

a1 < g
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Advanced fleXible Electronics Laboratory

EE8H e

- 71 C|AER|0| BH=R| A%t 3 3,
M2 20k 7L |2 7Kt

-oIBHE 0|25 AISY ZUE Acafol
HOf 7|27 AT S0fLts A5
53 71&2 HHsiol, St 150 FRALY
A B0 HEsHs MEY HAPIE

(Stretchable Hybrid Electronics)2| Af|AZ{Q!

22 WD IS

Strain Analysis on

» 17|19 : /I . __Deformable Surfaces
/A AF CAZY(0|, MSM HXL, lof2]E MM, MMF2E, QIS H
Printing Technology
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r

2017. 01, ~ &x| IHYEC|AZ2|0[&3|(SID) EEHH

2022. 05. ~ ®xj W57 |2 EELR(CIAS|0| =R R&D Z71H27|2)
E0RE

2022. 10. ~ &4xj MO |22 -2 5| AR5 /A

2022, 11. ~ &ix| MAS XL Tt U ELIRE] 22
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2014. 09. ~ 2015. 08. Johns Hopkins University 224~
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A2z DEA; Meld

Biomacromolecular Research Laboratory

Polymeric Micelles
. . Drug Conjugates
&7 Disease Microenvironment | - mhempeutic fxosomes
S Specific enzymes, Reactive axygen species (ROS),
PLL Hypoxia, Specific receptors.. Microenvironment-responsive nanomedicine
. Activati
Cardiovascular; @ cﬂ @
Respiratory Diseases
- Site-specific delivery
- Less side effect
Liver fibros Tumor Microenvironment | | —mproved efficacy
Leaky vasculature, Low pH Conventional medicine
Spectfic enzymes and receptors - Low delrvery efficiency
Hyparic and reducible condition [ roxic SR
- Lower ¢fficacy
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Molecular Biotechnoloy Lab
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(Biomimetics)
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Organic & Natural Product Chemistry Lab

Spacies 081

Metabolome

Identified Metabolites
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1982 ~ 1989 Methetn SEXTRIE Dt St
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SSuiotstal

Lab. of Animal Immunology

Vaccine/adjuvant development and immune memory

B cell CD4* T cell
:Ag-specific antibody :Trn activation

?

Memory B cell
Long lived plasma cell

CD8* T cell

:cytotoxic response
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modification

Metabolic regulation and protective immunity

Metabolism

!

Trained immunity
v Metabolic
reprogramming
v Epigenetic Protective
immunity

Functional relationship between microbiota
and host immunity
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sl 8=¢gt Hio|2m|C|ZH o414
Marine integrated Biomedical R&D Lab

Investigation of
Marine derived
Bioactive materials

Purification & Isolation of bioactive
materials

Next Gen Sequencing

Y g 98 LR
Screening & s - o > £ g
Technology Copla A X By =

Verification of
fuctionality/MOA

1999 TEIREst sef st

2001 2R E HYHIZ Al

2005 YR Y SHSYE S} At
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NOAA & ZEf

2008. 04. ~ 2013. 08. ZMCHEE D s ntetal s E N WS HIE
HULAL =/ MEY

2013. 09. ~ 3xj IERZsty ojZstt £-Fu4

2015. 03. ~ 2019. 12. s =8 Hio| 2L A MIBC Q11T SAli A It

2017. 05. ~ 2019. 03, ZRRACSI D $ATIZARME] MEE

2018.01. ~ 2019. 12. AIZo|oFZOMA| XIMCH 2 27(7] 100 Z2HME M22(2

2018. 11. ~ 2020. 10. SRR ke F 0t DS MR 2|

2020. 09. ~ 2022. 03. ZERFet e St uSHMME] HESE

2021. 02. ~ xj 7L LYY AT LTI AS| M2 A
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TISMAIZ 9l MZJI20{Al

Laboratory of Functional Food & Food Processing

Manufacture of Food Capsule and Analysis of Physiochemical Characterization Evaluation of Functional Activity in Food

Feristalic Pump
A o G
799 or PoA
% @

= ,
am N

BN
@

S
Sier
(A) Method of Nanocapsule, (B) Red Ginseng Loaded Nanocapsule, (C) Glutathione Loaded Nanocapsule Evaluation of the Blood Flow Improvement
Effectiveness of Nanocapsule

Evaluation of Bioavailability /n vitro & in vivo Analysis in Cell Permeability for Capsule

A: DMEM
B Blank NPs
c RGEE loaded NPs

D: RGEE + gelunn

E: RGEE +CS

[F: RoeE ]

Chitosan nanoparticle size (am)
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21FEGIS/RSITH

Environmental GIS/RS lab

INRFCore Research Institute of OJERI@KU AD Ko vy

Material Cycle among Land-Ocean-Atmosphere and Soil-Vegetation-Atmosphere in Land

Atmosphere
.-‘Z;_':‘__
‘ Macro, Global

W Climate Risk,
Hurman Adaptation

= | | .\' ' N
Micro, Regional [} \."\.."‘-. and Management
- edaglgle
7 M
A

Global Cycle,
Modelling,
Observation, etc.

Systematic Response
such as Disturbance,

= == . =~/ W Cycle Structure,
MEEFEE|, 7| HE, HARAL X2HEAAH ) fesiience 9 Trand Investigation,
Obsenvation focusing

on each sector

Detailed Trends,
Biological Reaction,
Chemical Reaction,
etc,

Ocean

1980. 03. ~ 1987. 02, TEchstm st shA
1987. 03. ~ 1989, 02, TE{CHatm st A}
1990.04. ~1993. 11. (=)l et st BiAL Climate Change Impact on Tree Distribution D:::Zec:i:i:k

“ + «(b)
1996. 03. ~ &7 InF2 (s L mmES h 3;% E e e el e et W e B
2012. 01. ~ &xf S20V5EK| IR O|AFRH el i ;ﬂ % ; [+ GE o —
2017.01. ~ 2018, 12. (D3t | 55 55| 5|5t et o - — e
2018, 01 ~ &%) UNBHRIZ7HS I3 LIESIS(UN SDSN-Korea) CHE o Wate S 8 oo Bt e
2019. 01. ~ 2020. 12. (ADCHSHAAEIALEES] 5|2 e
2019. 07. ~ 37 IR IASASHR Q5] 22!
2019. 09. ~ ¥x DEoistn @F2|Za|A HRRI(0JER) HE -
2021, 06. ~ &7} IMestel MelasiR ey
2022.03. ~ &ixj ghaAElatets| MElntetel A A%

km X 1km

52 53



1

0> 0= 0=
OH 02 mgt mot
i

N

P

1o

Hl

d=

i

-

Ral

=1

XY, Mg} MR, JEE| 2T, SH4I|ES) Zat3lE,
szta |22 H|SSIRNA
& g

1992 TSt oSt StAL

1994 et Chsh ofat MAt

1996 Tt CifsHp ofst BiAL

1992. 02. OIAHHE F =

1999. 01. ~ 1999. 06. Y2 wECHety oLt Lint 2|50l o1 Mz

2001. 06. ~ 2003.09. HAH|O|L|OF CHEr EAFAIE S A HIE] HiAle M2 S R4

1997. 02. ~ &xj HEhatm o| oSt HMAZAL -4

2010. 06. ~ x| HED 2AE0| MY T A AR}

2016. 07. ~ 2019. 02. A 2|2 MEE|E=A74) TR

2016. 12. ~ 3ixj ChsHal= ofakstalal el

2019. 07. ~ x| Hete| D HZATME (7| = A) (24 11 A EHUKE

54

BB 2|BWR S Rjof 274
KOOK LAB

017150}

NEE 2B ch alE XH3o] ol AR T B 715 U PEY

Hypemopmc snmull

ozat;

Inactive HDAC2 5394, PMsphory!a(mn

" “ =%

stn inhibitor HDAC2 K75

AR Nypmmphm heart

Csz CKZG'I

/ e ADACz \ é

hypertroph: HSP70 binding
0 HDAC2 nmwp e Active HOAC2
activation g :
Basal condition Hypertrophic condition calcification stress
Cytoplasm Cytoplasm
&= @ 0 @D transcription facto\ )
) (HoACs (iioncs (HDACS) | MSX1/2 1

(HOACE @&

) @ \ circRNAs &
y=— “ \1’ IncRNAs /
I MDM2 E3 ligase 1
v %4 ¥ J GSK-5182

/ @ ) ‘ %_J

HDAC1 polyubiquitination

acetylation by
PCAF/HDACS

HDAC2 S394 phosphorylationt PPZCA"":‘:;:'?Z‘
\l/ dephosphorylation

yp phic stress

CK2 activityt
HSP70 induction

HDAC?2 activity 1 f——— C262/274 nitrosylation 1
novel pro-hypertrophic

nNOS
}—— HDAC inhibitor activity?
T4 in HFpEF
RVH

KLF4 | Class | vs Class Il HDACs
PTM of HDACs

de-repression of prohypertrophic genes
circular RNA-mediated

HSP70. (Poar) q e iac fi i
_— 0 [ e (a. novel anti-calcific  miRNAs / cardiac fibroblast regulation
(ioacs, [CONY/ = (o)
- x> / - SMAD2 acetylation b
) Ty [—— - y
Nucteus P somondRomes Nucleus SRR RUNX2 activity 1 / SHP | GATAG > Cardiac remodeling & <1 PCAF target
\l/ heart failure in/cardiac fibroblasts

vascular calcification
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SR HlZHASIA 9174

Institute for Molecular Imaging & Theranostics

1. &mdat 7|gk ot X| 2 M| (SAM: Sa/monella-based Armed Microbes)

ARG 3! BiE|2|0F S8 E2He AR A ROl
%él-x_-! l.%:*—_rl—E—O F% 7H7_&‘{%D|- _E_Il-oc:")él.gi A|£|'-6I_ Engineer_ Ch:r_acte‘rize Deliver Treat
?j;%y BHI.AO-I t_l||-E'||E_|O|'% O|%6I_|_ OI:II_ i|§x_” 7Hté'.§ gene circuits and strains rapidly in coculture ly 9 pL —
o acterial
UxiA7| 95t OlE Asyat ”Q . @ b
SN BE OT= TSS @ f %
Plasmid % : [rr ! ™
logic gate — A - b} -
~p copy number o -
(o) Ll \
= D)
2. PET 2X}847|= (Early diagnosis, Companion diagnostics & Theragnostics)
Cardiac Imaging Imaging Melanoma Imaging Infection Protein Engineering
> ﬂ?a I'?’-IE 18F-phosphonium salts 18F-DMPY2 (benzamide analog) 18F-fluorodeoxysorbitol (FDS) Peptide or Monobody Molecules
2f HAX| =, BH2| Q2L XA Y, HIZH- AEIA, SefeHols! g MEst

PETICT "“F-FDS PET/CT
A. tumigatus Normal lung

[UFIFPTP [FIFHXTP i ¥y ’ L= :U 4,\
1991 et ofithet ofst stAt
1998 TEThetn ofuithatl ofsh MAb
2002 MThEtm of oSkl ofat BEAL
2004 ~ x| Methstn o|atoyst
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2015. 10. ~ 2021. 05. 0219 2857|< THo|QL|O{AF AFRITHE
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2022. 05. ~ 3xy Aretoigda] MCishR MAITHLINGS.0) tHat
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MAztcstm Laboratory of Molecular and Cellular Biology
. ] () ool
- E|3ligt| 2t 20f LY CHE K} ¢
— Neurodegeneration |
- Lostof hE L=sto|0] X[of ! = EF 52 n . I ; :
Alzheimer’s d Pv——ry Parkinson’s disease
}\H —8— HEH:g 7 |Xl__|% —H- | O|>01 OI:I:| - atient-derives eurons
= = — o R Patient GBA O
M Elslo| gigd 71l X o Tau —
Sja Tetel Wi FHOM HELLEO BN & [ B m L o = (S5
P . _ P . eprogramming ifferentiation
7153} B80] st SHE0l A A I e &
carrier group Paﬂen( iPSC iNeuron
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