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gix 7} et2 M2 =5

012 | BH28I5IATH olofHto| 2 ¢IRE

22X = sliXl(Molecular Glue Degrader)2)

H MY, kjlee@krict.re.kr

AME

AEAQ AEX} FEL AutdoZ EX H4

A& o o ;loﬂ
Agsto], 11 752 E43kstAY Asfists, olEHF &
719K occupancy-driven) 7] A& v 0 & A5l O]Ei
ot A @ 717t Aok A =S o, ofF 7t
A FARHE B ot W2 34 Eo|4d o Qg H
Zhg, 717 Fof Al sk oFE U] 5ol tEAQ &
A2 A At B Lo] dA7HA LA oF 3 00001 7H«]
A B ol 7k 85% ol F3
A& 7HAA] 9= BloFE/3(undruggable )E 423 31%
ARl A4 e HE P EREO R = 419F o] 4]
Q1 A|2ko] Sli= Aol
ojzgt 249l HAE FESH] fIet 94l Ao =,
2 o2 B3f(targeted protein degradation, TPD)
a7 9ltt. TPD+= E3 F817 " ﬂ7]—o}—x1]9]- <l
A A O] T AE-E FESto] A ThlE S
5,— I 2 H|olZ(proteasome)©l| 2] 3} /ﬂa—?
+= Aol tHEAQ TPD 71&
2= PROTAC(PROteolysis—TArgeting Chimera)¥@} £}
HAE S A (Molecular Glue Degrader, MGD)7} A tt.
TPD A=ke] ZARkAQl 7+ PROTACY] 714 & 22 &
ol tsliA= 2t 3.9] 97142 FHS arsty] vietet.
MGD+= PROTACH URI7HA &2 RH|F R -T2 H ot
Al 2" (Ubiquitin-Proteasome System, UPS)& =3
2 T BoE FreokA| Rt BARY] 29k 4 At
2lof| Z}o]7} QItH ™ 1]. PROTACS 32 i zly} A9t

-
r

Sh= =S} B3 E7torAlo Agste ERtEE 3=

A 43t 0|5 7154 (heterobifunctional) #AF1 ¥HH,

MGD= 24| @ 29k 2919} B3 2|7forA] 2 722
] %

shte] o A EAF ol &gFetar Qict. o] 2 I8 MGD
= PROTACO] H]3f] EA}5Fo] 2kom, Auka O 2 ipinski
o] 3 (rule of fiveye WEsh= Fade 7= B-971
Bt
E3F MGDE E3 g)7tolA| o] 29t 1
CHE O] A 22 A T4} ’Q"é‘ %E?l"ﬂr o] oA 7iE
B"’qoﬂ gt 2gheo] 4 3
E3A|(ternary complex) 8432 £X31tt. o|F
o & Qs MGDY] 7-%-clli=, E3 gl7tolAlol A&3t
Al FE=EE A4 7] A (neosubstrate)S All&517] o4 7] o

Molecular Glue Degrader
(MGD)

g\

PROTAC

.Target

protein

Bivalent Feature Monovalent

Yes Linker No
700 - 1200 Da Mw <600 Da
Defy Rule of 5 Within
Required Binder/pocket Not required
Affinity

Approved

3 1. PROTACI MGD Z2H2|E|Q| X}0|H
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off 71=: HHE0| A RNAZHX| A

2o, 34 S AZ AR FEstAY gl o2 A5t
£l ol2}go] glek. ¥FH PROTAC 7} il o] Agoh=
HIRIEIE AR Adst= +22 44 vl d 24l
A7} 7hsskal, 24 SidS geotA 28T 5 Atk
I &5kl MGD+= 71 AsiAl 719 FHE
9k ofy2} PROTAC 71 tiH] o8] A3 Aldoh $4,
PROTACH v HA 2 32| £3 & AARgo] 7153, o]
E4} A 7]¥H(event-driven)®] <1l & (catalytic) &
7134& Bl ¥ sroAE 2 B5S U & Ak

3 22 A 8| AAGe=H 7|E AsfA ==

257 ot A= aE 71 5= Ao o2 71A
= 71E = W ARE g e e Mz Ar A

e AlEet.
t] Uol7t MGDE A8 o2 2h-2 Ex=Fo 2 Qlg] Al
T, A A0l 8E, EH-+ AH(Blood-Brain
Barrier, BBB) F3H4, tiAt 4 & oF=/d SHolA o]
H& 74 7Fs7dol Atk PROTACY] A% 24 B34
B =2 BARFOR Qs oSt oFe/d iAle] o3| 2
= A2 Fol itk B3 MGDE 724 dedo =R

QI8 A - A% Z2Ho|A T o] -dE 712 4= Qit} ok AF

a Phthaloyl

ring Glutarimide

% 294 94 2014 trehks B4 (cooperativity)
ah e, B3 elvlobAut £ e o] it A8 A%
2o vrehs ee BeA 942 5ol w L Aege

st 4 olck
ol gt o] §-2 T MGDE sHTt ofujet Hloku}
olQAIIAE FAOR B TIT FAES o, A

U obg welE R Aejugst
T Ik o]¥ 971418 FHol A o] st 55L uhgo
2, EAQ MGDY A AEE Awnm, H A9t
39 W e 7|44 WekE FHOR MGD A7
o H4 FFL oA Bt

us

1. CRBN 7|4t MGD - 220j|AM S25t MGD HH2] A2}

] oo =(Thalidomide)9] $AsH &Az} 7]
= dd TPD A+-9] &0z}, a4 7P g 2

%)= E3 2]71obA| Q1 Cereblon(CRBN) 715 MGD 7

ZAo| Eit} gE|tuto]=E 1950 ] YAHES] T

mLO_l, )
10 do @

[0)

=

e (© [oRe) o Q
NH NH NH
0 N o N o
© NH, NH, ©

Thalidomide Lenalidomide Pomalidomide
IKZF1/3 IKZF1/3, CK1a IKZF1/3
Approved Approved Approved

a3 2. (@)IMiDs A€ MGD(Z2|=010|E, 22| =00, 22| =0t0]E)2 7= 3 MH7|H oAl (b)CRBN-IMIDs S&X2] A™HTE

(PDB: 4CI1, 4CI2, 4CI3) (c)CRBNZt E2|=00|=2 MASEE [
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oA = e E Ao, AZRE AHA 718E FdetH
A AAAR Bl=Z At FAlol= FEet 4
&2 ZH oY, 20109H £°] Handa AF%lo] &
Luto] =7} CRBNO|| Adsto] 7134 Edth=
g3t o] %, Ebertdt Kaelin d%lo] g|kuto| & 4
71 A el IMiDs(immunomodulatory imide drugs)
°F&=°] CRBNO| ZAgsto] HARIA IKZF1/3E A4
O 2 Fofiot= A 785, °]& 53 MGD 7lId9
EAHE A7 AA = QI o] % theo] AFE7lo] S 2
ZZH QYA BAL 53] IMiDsof 98] 3= charst
A5t A7 4 dEshitt?

201449] IMiDs® CRBN-DDB1 &gA9] 24 +
Z(co-crystal structure)”} FEEAHIH 2].* g T+
Zo W=, IMiDs9 glutarimide ringS CRBN W A
7ol EFER 77 FA5ke &2 a4 220 A%
st QIR SIAEY W EHET X179} A0S &

o

Aol= Ao & v H Ttk ¥ phthaloyl rings -8ujj |

w25 Qo] gxs}ol, o BB siekd WAL Eo o

Fe A7 A 2 4eAES Y ¢
o

20] A|A =3t AAIZ phthaloyl ring £&22] 1] A]
T2 HIe 2GR A7 A 9] HelAdo] 3
23 A& So] 2 o= (A5 IMiDs Ald 3t

1S

fo e}

o FF poe

CC-220
IKZF1/3
Phase lll

CC-92480
IKZF1/3
Phase lll

CC-90009
GSPT1
Phase | (discount.)

Jriees
Ao

MRT-2359
GSPT1
Phase I/ll

o

ZN

NH,

PLX-4545
IKZF2
Phase |

BMS-986449
IKZF2
Phase I/l

O
[

= 7 HAE g euto]=rto] CKled] Haf =2
=5l 35—1‘5 = H]lt

© 2, CRBN 7§t MGD
HAQ AH =, Celgene
A7 2016 IMiDs =4 % 7[R 2 753t SighE
Soleeje] A5 Y2 &5 MY S AARI GSPT1=
HFH%} o0& HfstE o1& CC-8855 HA5FYT)S
x] o o] ‘40]:94—'6]—2—1 azqg}_ EOH ou]—_?_E%;g

CC-90009F Z=&5t3tt. o|F A 9 AFAA 9] oheFst
AFMe rgog 7]& IMiDsY F8 71291 IKZF1/3
2 CK1e®9 otya}, GSPTI1, IKZF2, WIZ, VAV] 5
thofsl 214871 8-S A0 2 k= CRBN 7|5t MGD7}H
A= A1 3]. Phthaloyl ring %719 W 2
2o wet AR 2 A7 E Aggo] frdErs
2 CRBN 7]¥F MGD *474191 8% o7 77
ket dAoll= kst & ofj A 3
7hE] AL QU

tgolA oHE < Hio] mEY 12 PESH 4
ZHQuUA JdFE 7|¥to 2 CRBN 7% MGD7F f&=
o A A7 Hes T oS gd Aes
7Id® k. CRBN 718 MGD+ MGD 9+9] 7id 3 -7]
&8 JARE AA S & oty oot HEA 4

EX o
=0 —
A4 A

240] 9

g

L

O O

CC-99282
IKZF1/3
Phase lll

O 0o
H e o)

CFy O

CFT7455
IKZF1/3
Phase I/ll

Phase | (discount.)

\l
oF N NH o o
-NH
o

BMS-986470

BMS-986397
CK1a
Phase |

MRT-6160
VAV1
Phase I/ll

wiz
Phase |

O3 3, A chAlof] TS CRBN 7|8 MGDL| & 2 BX Chfal

~
a3

At
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off 7= HHEA RNAZHX| A

b
E3 ligase Target MGD example
DCAF11 BRD4 BG4
DCAF15 RBM23, RBM39 Indisulam, E7820 , CQS
DCAF16 BRD4 IBG4
DDB1 Cyclin k CR8, dCEMM2/3/4, HQ461
SIAH1 BCL6 BI-3802
KEAP1 NRF2 VVD-065
VHL CDO1 Cpd4, Cpd8
B-TrCP B-Catenin NRX-252114
Z R F
N Q—cn F
| ==
N Cl N Cl S \ NH
H ) )
Indisulam E7820 o I
RBM23/39 RBM23/39 \J fi[‘) BI-3802
Phase Il NN 5\ BCL6 NER 2114
B-Catenin

CR8
Cyclin k

72! 4, (a)DCAF15 7|8t MGD2| X 2 DDB1-DDA1-DCAF152} indisulam @ 2ZA X [QIR=20i| M 24%'2] (b)HICRBN E3 2|70t 7|
B MGD OlA] [Q18=R0A L3

¥ B9 9N Ye BHOE S A AR HFOE  protein 39(RBM39)S] JEAES FEdte] RBM39
WE LS gt R REEEL AR EE R

F7 S Sl Eisaiol A 71det E78200] RBM39 ¥
A MGDZ W=Z=QaL, A4 24 DAolA H7H7t %188
Zoltt.?

o] 9o %= DDBI, SIAH1, SCFA-TrCP 59] t}est E3
2 7lotAlE E3) cyclin K°, BCL6, 8-catenin!! 59
HZA S Bofjste= A7t o]of A AL QIoHIIY
g2 o2 Z8ot= MGDE MNEe = %93t 713 4b]. THFet E3 g]7tokAo] thgk MGD SHE = 34 Tl
£ Algeo v, 7P 9] €85 o] & CRBN 7]yt 2 Bajo] WS ge Bnt opyzl, 22 AeEgdS &
MGD A ¥9] 3}gHE2 CRBNO] thfgt 22 of| A -84 &3 728 48t 9 A5 85 Folhs SHA &
© Z(ubiquitously) Y@= HollA, 54 A & At A& Mo = ojojd Ao & 7|ttt

2. Cr¥st E3 2|710kA| 7|2 MGD22| &%t

QIAlol= 6009 F2] E3 2|7tobA7} 2A%tttar &
A qlom, Zt gj7tobA| = 23] 9 A {0 whep AR
2 3d S B o] st A A Alxof A
=%

o
T

o]

AR

Mo % 39 A SHolA AAS 7Hd & ek o]
gt w4014, Theket B3 2)7kokAlo] gt =& MGD 3. MGD W2 S8 - B0\ Sl MGD W2 k.
2 o] F2uky 9ok, Baix Mot BN chE s

hEA Q] A 2= DCAF15 & 7ForAlo] A 6}= in-
disulam A& 3HEE E = JTHIH 4al. Indisulam

< S 2E Hole e R EEHYoY, FEkt 7]

MGDE W WHat g8 A7} o 77] g, 5
A7 wzdol 7]uie A B3l AE A7t Birhed

AL G AR E2 ATt 20179, Nijhawan 9+
A9 9J3} indisulam®] DCAF152} RNA-binding motif

10 gretmin 2026. 05

ot} iAo 42 MGD REIE 7|8to 2 t}ofst
T29] 315 ol B EE &3t FH, ME =049



EXH A M (Molecular Glue Degrader)| 27X} g2 M2 S6F

=4, 54 A, B9 7 5 22 2P W E &Y L oA FAE S5 AT M= MGD T
Hor TH 545 AT olF, iy E4(pro-  Ago] ARME L QU 12 Thf o] A= 7]&
teomic analysis)& &3 AAZ Efi== 224 G ey AAlE Eddoz T2 Yal=(covalent
= TR EHA A8 7|1S Sk 4lo] &850 warhead)& =5to], Bt E3 27tobA|ete] 292
ek ol BAY VNt AgEd A2 STt 45 F=ste FAlolth o] A2 E3 VoA At &
AHE =E5H3 ShrEo A2 W 8442 A5 Ho] Yo g sk 7]& MGD &2 A= g2, Eoffskalat
A EIHoR ”37]'%_ A= HolA s At she 23S AR A & v A 7HH. &
= PHos Z8EAL Qv 2ol ohefet Al 7Rt of B2 o] 23t o] & 4l E3 2j7torA| ek *JEZH?”
Aol EEFE &8 A+ MGD =& A7 A4 2 o] FAHE F2E AEotr, B2 T 2 HH
2 HIHY o, S AlZ Y 71de AEsHA 2Y U A Folol tigt olsiE g e E5 8= Bt
B3 & 5 e Buet 24 A4 Bt Bdst FEFoR AAE 5 s 7}}“ 32 AAIZE
AL Aok HEZQI A2, Gray A4 BRDY A Ao 7+
T2y oS Mk A4 A AR &S SRAY A= CYaﬂoaCrylate% L{4sto] BRDO=
AeA 0 & Eafisk= MGDE K 115kl on, o] I7gofA

7] 2] olEaof Ak gHAE AR Ea) 5 DCAFIGOT A%EE B3 ol e st AT
o] nAEt 72 Wsto] ket SR 447140 Wl ] o] AT THAY Y= Hed AT STE Y

o] Hloj &4 0w Wslshs S0 A, Fed 442 01, =% B3 27lolAlE Addos S5 & e B
Fetog 7148 A7l b F2A Aoko] 9t o]% Atelo]ch. “ B Nomura @742 BRD4 Helt]

(| iy || i || G | ey

2-fold upreguiated

|- = ----| a-Tubuin

ligand K/N o

2Z7 vs. DMSO Log2 Abundance Ratio
°

i il Al s g 2 comraouasea L L UL UL
NC™
1M (5 h)
Me’ N Me
reversible [ j G
covalent D9 :
chemical & il P Value = 0.001
degron o i T Log10 P Value i f
b
i 2 4 A i 104+
- N LO-3-61 - o
c173 N N"S . ) @ 10
” 0 Ol e w1
B 10° .
c178— 23 «_» B B
DDA1 4 oy
actin 1001— o
CuL4PCAF16 LO-3-61 E 1

HEK293T cells, 24 h log,(LO-3-61/control)

13 5. (a)DCAF16 7|¢t BRD9 HXM MGD2| &, HHEial 2ol Y=o 9lA

4 HER A D2E YA A 20 [E==0A 23] b)
DCAF16 7|t BRD4 EX MGD2| 7, CHfE 25 Y=o YAH SR A 22

78t 2
SH A 7|8 2A A [QIZ=F0A TR
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CRBN G-loop paradigm Expansion of CRBN target space
Target Canonical G-loops Noncanonical G-loops Beyond G-loops
T } }

W Canonical G-loop Minimal G-loop Known degron
SNETNEEs @ template template surface
VDKKSGEK cloo 3 &
QCEICGFT p l Proteome-wide Proteome-wide Surface-mimicry
VCSVCGHR matchmaking matchmaking matchmaking
HCNQCGAS ‘ MGD

Cereblon 1424 184

(CRBN) B-hairpin helical binding
G-loop proteins G-loop proteins (VAV1)

Chemical
space

CK1la:LEN GSPT1:CC885
CRBN/pomalidomide/ZNF692 CRBN/MRT-23227/VAV1 CRBN/MRT-5702/G3BP2
INFB92 bpt
ZF4
il 8 cl
B-hairpin
G-loop K815 I, N‘S/\©
RT-loop N, 0”0
L ™\ 152
<P P i y ~ Y=N
&~ X N\?
J \
) O N\?O
M (Y E“NH
W400 H357  N351 W400 H357 N351 W400 H357  N351 o
didiind Ll il MRT-5702
G-loop engagement VAV1 engagement Idle
3% 6. (a) CRBN-MGD2| A447| & Q14| BE|ZQI G-loopl| #Z [AE==E0IA t”"I3] (b)CRBN 7|82t MGDL| EX =g 7tsd [A&==0lA
23] (0)CRBN 7|8t MGDO|| T2 HA{ Chital o1A] 29j0] 3} [Q1R=20) M L#|”7] ZF MGDO| T2t EX| chazlo| 19| sigto] 7t
S3HZNF692: G-loopS 7! T2 =0H0|E2| AIMT|El; MRT-23227: VAV1 281 MGD; MRT-5702: G3BP2 &3l MGD)

Q1 JQ1°] fumarate F=AE =AW ol BRD4 &5i7F 7fef otrieito 2 S/dH 5 HE|ZE Q1A &
==, o] o] DCAF16 E3 g 7totA|o] 9j&& o ZAo=w deA o1 6al. AlphaFold2 7|5t -
2 AYHES BskIoHIE 5b)."° = AFolA =, A A F <F 2,0007] o]4go] o
3t G-loop 25 EIIS 7He/do] AAE AL H, o]+=
4. MGD = S8 @ - 8& 71&0| ojl= M2 MGD kS CRBN 718 MGDY #4 ¥27} 7]|Z0] Q1A% 9]
W= M= | AT A HE 5 A= AARR S

8t oty el <+ Monte Rosa 132 G-loopO|

SHH, 72 AESHY TR YA B4 7] A2 Q= A] Qa1 AsHEE I FA4F 2 FAHIol |4
MGD =l ME& 7Fsd= AAlstaL et 2 A& HotH CRBN-MGD E@Ao] A% 7t A28 2
St o3tof] 2 W, CRBN-MGD &&= g-hairpin & A HE o7 24FTS B0 1d 6bl.Csid AT
B19] G-loop degron®lgt &8, S94lS ZE3E oY & A4t eSS S0l A871E FHO| 2 A {AL

_4

W oso
[l‘ ® o8

ol

il

12 sretmiz 2026. 05



2I_

EXH A M (Molecular Glue Degrader)| 21} 22 M2f 58

0!

: e
7 4

OBOC-DEL 7= \

Pico-Well

Compound
release

—> Decoding

Forward y Bead Reverse
Primer [ Encoding 1MBarcoding | Primer
[HDNA I (TITITIII] [TV EETERRIN]

Phenotype related
to E3 inhibition or
protein degradation

OBOC-DEL 232|4

PICOWELL DEVICE
b ADD CELLS ASSAY READOUT
3l & MEDIA COMPOUND
ASSAY &
a (UV exposure) IMAGING
N ——— —_— ——
ADD LIBRARY
BEADS B
©
()
BEAD PICKING,

DECODING, HIT
DECONVOLUTION

Picowell Images (IKZF2-GFP assay) & .
ompoun

0
’ Structure
ot &
- F o
—_— F 0
4 - — b H\/@N o
< » —_— E N NH
\ [

Compound 1
IKZF2-GFP Reporter Control RFP Reporter AF488 vs
(AF488 channel) (AF568 channel) AF568 overlay

A% 7. () OBOC-DELS| 7L OflA] [212=20A ZX] & 232 Y [AZ=Z0M EF?'] (b)Plexium| OBOC-DEL 7| MGD #=
SUZ CIA [LE=20M L3

I

71& 2 Al
o8l &g 4 U= A5kt A& ol A& 58S & Sl

& 1o}7}, Monte Rosa A% T d 7Ho] 24 tE2Ql A=, Plexium® MGD = E3HE0]
Ql FZ 28-S CRBN-MGD HEHA O] HASH: glue-  THILH 71.7° (3123 /b 2.5F DNAZF aLA1 4ol 23t
print A AAITOZH, Al AB7HS S 5 & one-bead one-compound (OBOC) FEjS] DELS
A= MGD AA 7FsAE AAISEITHIE 6. A4 M EZF7} =X H Picowell plateo]] 533t 5, A0
O =, G3BP2& USP10H o285k Ao 2 dEA A BEE 3RtEe] Al 2E o) vjA= JFS B4t
2w, MRT-5702% 233t CRBNO|] USP109] 2% = #2lolth. g Wbyt #dd welloA 9] fFa&d
AHE ZAFGCEX G3BP2o] AHA EoiE f3tol TZ2E, g HlEof Z23H DNA HIEESE 2 9 A
SRIE A o]HT A= MGD HZo] a4 ¢S ARto 24 Al&SHA 8 o ot o] ERES E3,
dol, il ®H Lx0f 7Rkt geA A= gE o] ahetE SholE e & Al 7 oA 2118
T U HojF= 58T A= Bt 2 2389 e 4 Q1o PLX-4545[149 3159 44

B3 FHdofl= 218 & AT Y 7eQ AR 4 SHEZo] =% B Qlth
g} 2ol B 8 E](DNA-encoded library, DEL)E &3t o|AY F-AH LHof g&otd 7|& JLE& do], =
MGD ¥& A #2584 Qlvk. DEL 7le2 di+t2e] A& o5 292 £4, DEL 2338 5 bt

SHE ol B w2 AAHOR AAYT S 714 BEW MGD U ATV B WY=L A
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Lol7t AlphaFoldE B]53t Al 7]%F E1&
gt 12 -SRHE - Thil A - 2] dlolE Y] =
=3, &% MGD 7|45t A9k

HT FEHL Y= HA A+ 55
HFolli= MGDY] 4 A9AdE B HIsHA Aofst
7] 9Igt Ao 7 MGDE OMM 23+ MAC(Molecu-

2 ‘?:Iiﬂ—t—
8- Foln EZ& Aﬂa‘t _%X‘ OM A

% T2 T A1 T o il = =
s, EAARAY A WEA] B Gul o] 3
ollg Fehe A et BARAAES Bof 4 T
A39) A Apolo] A2 4B AL FEFOZA,
S Ee BopshA gk 1 7152 9] e A
< o4 Zbssith EAY O, 32T FIEA

KRASE #2002 5= BEAHZA RMC-
@} cyclophilin A 719 2 &
KRAS 42 AEE 7322 Adst= 7|dE 7hal
o} % ot SRtE2 dA ol AT

OI!O G\
o
o
@
2

A} 5 2}
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US o g 4 dAoA 7L o, A
A 716k A& o] g 7He A S HolFe Rl A
g2 B7He

a4

MGD+ PROTACT $HA4 TPD A tj#3tE= FE
RIYERA, AEH A 7|5 FES Hol A 7]t
OFE AAZ9 w2t M o]& L YUtt. E3] PRO-
TACT} H] W o] AJefd o= 22 BApFa 431 oF&
FHEH E4S 71T 4= ks FollA, MGD= 94
A &g 7hsAo] w2 B YEE SR gty oyt |
H7AA] Barg oF 2001 Fof Y TH £4 F 4Tt
CRBN 7|8t MGDell H5=o] 3lom, MGD2] E44 4l
T 249 Y2 Fe A AT oA ZHA AR
Hol Q= AX AtAolt,
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A} 2 YESH T2 uA Al 7|5t 9%, DEL 7|
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M nEXelkg 7l S

K= 7tsd, 82 S8 H USXls 718 A3 A

EfLtA, Az, d

TEAR= vHE QA9 @A (monomern)7t 5323
2 55 A2 A Exjo|t}, Yo W 053 VA, B
2 35H4 Q1A 59 B v o2 4oy Al
T2 71E AAE Aok 7168 AR g 851
o, A A}35]9] 7]& AT AY 2 E Aol T8
A EE A Fa ik E9] ARAF T AX= It
A AFER}, a5, BHeA], o| x| 2% 4, 9l57]7] &
ohFgh ek Abdoll A P4l A%k =85t Qi

o] gt ZHHQl = Qof w3o] A AA LR P4k
2 A& 02 F7kste] @A A7F oF 49] £ o]/fo] A4t
=1 gloH, o] F Ageo] A5 HELH A X3 A
G =AU Aol A= Qlek.? i A4kt AF
go] Wl FAlol 44 BAE SAll oI5kl Q)
£ Zojth. &9 ZEA(PE) =2 Z=A(PP)
22 E7&g " (polyolefin)> A AA E2tAE BAE
9] oF MutS AR Hr = 7 ] AR EE TEA &
o) A9, BrA-EA(C-C) YO R o]Fo]7] uf9- ¢+
SR E 7R Q7] W&ol A Eairt A9 Loy
FE=tHe EAIZE ke ol 23t £ I EAY] WA
S =ole A SAlol H7E EAIE Akl
9 9lo] =11 9]

F| 2 aRAS A= AstE = 3 EAE siEst]
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Al X&7Fs$E A4 A (sustainable materials design)

@} £33 A(circular polymer economy) 7i'@e] $23t

AT FFo = AAE DL QU A E S0] L&A ARE &

N7hse ARE =ot] Yo of stshA oz Rt 7t
J

Q.

ShH A AT Eofoll A= AFAS(ADT HAIH Y (Ma-
chine Learning, ML)& &85t A4 7]<0] w24 WA
sharl Qlok. 71&9] I EA 24 e A S FAE A
Aol oJEst= A7 EAANE A= doly 7§k 1
dS g-8oto] 1EA xR & 1F

= o #AE BH1
o8 uigoE ML TEA RS WA A7} B
5] A=) ik olelet L FeRt B3} T B
RLHOE T 4 U S0, Yokt BHS 2t 1R
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ot
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ZA D2 EE Vs S AS7sY, WY S 2 ASKs 718 A% HA|
a. g4 b. Mgt c. e
<My e
“o~o" iz
4e& PE
L A & 4 $
HO|2 9 31 7|k B st =ol
Y "=
AO I Ao Wy -
O ~o /_b 2l PE «IH% =
CHM| = BIPH] stetE
O, D2 MRS M 7| I 2ol/MMEE ()80 E= dtMis J|H R HEREC| 12X &M (b) T2At HZX & 2oiM U2 2 18I}
TH%| St Ol Hg 712 () KIATHSAE Bt MERED [IBE=S0A L]

211 RIZA 5 7|5F IEAL AA 7eS SHCE HA A T FI(closed-loop) WA 02 FRE|=H Q& FIL X
T 55 1St AL gtk 282 EYEYus 1R 40 HE IEAR EE &
2R ARkel= ukrlo g2 ExSH| 7|Ht B AT 7]
gk 254 E2l&Ho] oo sidettt BiH SRXE £
I QL2 Bl = A5 Tl 59T 24 28
1. X|&7ts¢et 12X Sdat ststd 1Eg 7|1= Zt= 99 EXE AAPAbstE WAl g2, X173t ofn]

o] &3 A& 71&= HFdAt " 1]

EgtaY H7|E EAE @9 124 AollA 7 F Johnson A7 o]23t HH Y &8-S AdsH]
83 F A A F PR 1A= Ut 59] &2 et B2} AA AFE2A O-Si-O 2ES EJot= 11
g AG IEA = W2 A H1E} 5T 71AH B4 3 29 SHAE 12 F 9 EE5) S (ring-opening
O F 013 AFY] AMultof| A ga] AR E T QoL slskH oz metathesis polymerization, ROMP)2. & 33 & 4
- QFY R F-HAR O R o] Fo|A glo] AFAZ A A 235 ycte] 1k EoddAT FARE 71AA 7T
O] Fol=]A] gh=tt.® o] 23t =2 3F5h4 Qg wiitol & £ 2= ol E9EYuS V5Tt o] Al AH
&8-S Afggo] ofHE AR AR gton, A A O-Si—O A3 At Zuff 2704 Az o= Hohd
T & o] 47 s v WAl 0 & A= Qe o Qlow, g FAREO|U o AF] ARE EAFAIT

A
Z9] &8 (pyrolysis) ¥ F4E3(hydrogenoly-

7] E 94 PR A k2 AHollA FdTol Tsto|EEAVE e U
sis)@F Z-2 Zuff 7|5t Bof 7]&2 e uE ogdlo] 9571 Al EQ]oldd F=AlE Azt ol2et A
U zzdd v 2o §-85 g2 AeT 4 ok 2 Bofl EAL Zejnzddl Zejogd, Zjogd H
2} theFet RAMEo] mehH B9 SHES A5 g2 o] E(PET)7t &34 HETGAE FHANE &
o] Ao VEAS AHH 07 J|5357] ofFk=gt B IEAE §8F 07 B35 5 QA g gt
AE 7HIt}. ol whet g D5etat AFeto] 7Hs gt A3 sto|EE A Wt ZFjogd TFA = tho|g
2ol S Ado] X&7bs3 E2tAE 84 SEEAT QFHE ] gAY v EAR HPE 5= 9L
Al 7S 91t A4 A= 1‘?—7—1@3’— Uk on, o]F Fl AAIAI HHF A (closed 100p re-
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7157 e o AAR RN 7€ ZEZE U
E4& FAsHEA R Bebd -8 Alg-ge AT 5 9l
S-S HojF tjEAQl AHH 2 Bt

SH(cleavable bonds)— E?QE} 7%] ZHeFo|t}, T EXR}
FAREOl 28715 =5t £ S wh-Soly 3Feh4
A2 BFE B0l LRAE A = AEA IRER
ol o Sl A= ARME L QU o] I 7|1&
EZYHe 3t 71AH 4L FAIsHAA & 3Fehy
A8 7FsoHA itk FolA 8% A&7 &A
47 Mo BrbET TRA o) E e AL
AHow 43t 4 P A= s UERA|RE, 5= AL

Norrish |

O
P N

H .
Norrish II 0y~
—_— — 4} (@]

o|zist Bal7hs35t 43S Z=3H (Copolymenzatlon)
ol B2 EEE gy 5]' A =dd & 9lor, o]
Z 2 FASHEA = %’5]'*\: -
= ol . #<L Nozaki 9+E2 F+
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Alol7ie] 4 gt ”

SHEf &
Dt&C Bio GROUP 5.3|%t
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SESIM|A|I 7} Ht St5ERt | SHEHS Dt&C Bio GROUP 23|E, #i YE|A(Abtis) HHE

A1ZPEl A7 2 9 AloFd A o o] obd 7t AZbtu T 1999 o KISTof| 58 o a2gkQl F4te] 9l
FHJAE 2= 3JAte] fAsto] QA w8717 weksUth I8 w82 wet By Fd 7t of
2 4A], =& E7] Al A 2ol W7t 9710 A=Al disl 27-S Eol sHA Hglen, 15 1
IHEATAL o 715kaL ThA] KISTZ Eokgts Ut woF A|7F 1ol 2391 E o thdthd 2|32 5|
£ WE= Aol HolglA] g7k ABZte] FUth o] A=l e =2 2000 39 R Aoka+H
AARE sHA| Hglem, 219717 278 F¢t Aok fdshs & $2(2) Aol H itk Azttt &
Aol AR gIA|TE, A7} sk Go] oFE A Lot FETE dol2t Aot thE Y Hok= 9] o
£ go] otd7t BZtS ofl Yt 20009 f-3tFa ol AAEF 164 Thof] b AIoRS 86t = T4
HAN, B2 ASHAE T sHA | Aol Ao AoNE Aol B2 a2 Aok ATt Fooll &
Elo A= 20201 of] g AoF AT o= AR HA o, FFFHAA kA &dd TPD(target
protein degradation) 41°F, AAE 5 thgFe R 22 E(modality) & A+ 7 U= 7128 &= 7Hlvh A2
yrct A9 A2 = 53HFA AE A, J&J =2 FlERH#H o] A E]]) L/O, Gilead Sciences2 MASH X 2A]
L/O & 7l&olde] A A& 755U 2023 Foto| AF oA ADC AE71UQ JEAE
A5l A A1 thEo|ALRE FYUoto] E| 29 ADC AT 3G Avk-E TZASUTh

dejgE o= @A FhxA o] @ F 3] AIAFH R Y3 9197, e=2fors}ets] 3o Har ¢l
o, A thealets] ooFsletRy} o7, fh=H| A A A 3] ookaletR ) RS AT Ao
sy

Q]
=

kr
R BN

L o fo
o |m

rol

A4S HEH(ADC) Zopof| 2= 27l € A7 |2} ek A=A SSELICH

et AoFRjAE o] AT 2 1980 dH FHHE] Al2bE o] o] 40 0] Hoj7tAl glow, /T
HAE AFE2 90% o1 AEAF AFE AFEHAFUH. S2E AR Aoz Sl oF=
o] 22 Al vho] QA (FAN L= o] Fo1A U eH, A& B Tl FAE =73 A4t B
g e AZ A 24, §472 A=A, A A=A, TPD § M2& 902 s ot e 4%
JUrt A 7] E AR Y] AFAEL A REEE AT A AFAEe] flol 44 A28+
W= %ol obd Ut E o237t A= FHoNA Aofo] EAA o E tho = AH2 FF 5~109 F7}
57 &7 BZke] FUT 229 1 Afe] 27 & & Qe 992 FAITEE 2RISH H3leH, 2020
@ o] 7P FEEE 2ot ADC71 9l ofofl disf B-& 27] AFstiEsUt. ADC (A -F= g
AE ML) A= A, BA, Hlol2=7 ot FotrA Az = FAE GMP F<EollA
e 4 Y= CDMO 3411 ol 2EjAliHte] 2 7} glow, JA-Ho|2EE A4t 4 Q& o 2EHol A
7191 ADC Aloks et 254 7o) A5 synergy) ie. Sla Rol2t Bk=|o] ADC EEo] 3
£ HEAE A55te] ADC AATE sHA =5y

AFAfM 7| 67I2 ZI2S vEA| E 22 olf= FAoIASLI?

A7 AT A EG A7 0] £ Hofl o]2+ Hiole AT AEQl dH A, 27t
0|2, oflojH|dHlo| @ T FHAEL BT AT 408 IS0 /R 7|ed BEES HIF LR A
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INTERVIEW

39| AFEo] BEolArky AZFE T A3 BAglel AZe WA/ S| BEelA T glon, s
o4 A7 ABE WSl Ll WA AL A YEUTh 2L Sel9 AT} T HES

Lt A7) 2A7) g3 o %A olE 4t A 5 Al ol TS S A 7t ARAeA
719717 14 g2zt 2kl Bk, Hhol QWAL AFALe} 1947} w2 Qi Aol ohet & Bt
3 A7, DA ol e WA ESS A7 F4l0] RS AAsk daich Aol 2HE
WEL AT S B4, ATEEL QAL ARG sleie gEy,

FE| A @ st oFstieh w4l A4 wdol 2016 89l AF e Hio] @ HMA 7|4
Ytk 2018 9] U 7|1 HEAAES tE 2 & Series A T2 F-2] 0] 43510 o WA o] ADC a4+
25 APstgsUh d74 Aoz EAZFQI ADC Aol S 24843 HA 7& 7g &
Foto] 3 FA 7]l ‘Y= (AbClick)” SE 7ol FFst9a, o v o= 20219 di =
Series B A fFAIStAEUS. olF AY- A LS BZSHE Claudin18.2 ADC(ZE® AT-211) A=
A7 Qg Vgl I8 FAUSh T4 gro| il o g o]F A ADC, ARC, DAC 5 thgst A -oF=
A FAES Aot QU o Fal AoF oo meiela} 34t FA ERAE 2ol ofxE &
o AFste At & 4= 92 A 2.

202239 = AlA 19] Hto] 2 CDMO(Contract Development and Manufacturing Organization) 7]
Q1 292 EAF(Lonza)9t 71& HE tEYAY A S AFstAFHT 2023 ‘AT-211 T2 E’9}
‘ESHAH ADC 7484 AT 2AE’ 2717 o tiofjA] 7 TANYSH(KDDF) 2|9 #A| 2 A
AEE= T AULdAA 7Ie8S AP U E9 20258 399+ F5 Wuxi XDC, 5¥99&=
ChemExpress2t ADC £0F Toolbox Partnership Al2FS A A5t 72= Fdblo] 2 2 A9 MOU A
oFs ol 224 ADC AAIoA iE|20] B o] w2 A st glom, 7eo«= tigil= 55 tid
S 5/85ke T FE Y A FA 71&e] tiol 4482 STkt Ay

22l GAolIM 712 Bt B U= WEIAIL HFet 3MIC] ADC Y7 SSHEQU “US2loll TS

AEsFAcHH?

ADCONA FA= FA¢} Hlo|2EF Adsh= 2ot 125 oyt J7 9 &2 oFE-FA H|
& (DAR, Drug Antibody Ratio) 24, ADC9] 84 24-& ¢ HEsH vigt7] 24, A9y I
(Cleavable linker) == E&] A (Triggen) & 5 FE FEXE 7|5S &Pt

A -k JAEEA 71e2 2A 71& AT A7l wet, 1, 2, 34 71e2 BF 51, @4 FDA <
= T2 ADC 4199 7% 2% 1Al 7]&S ol-&sto /I HAFUT 12y o5 Aok ¢ =2 Al
Aol Botal, o 5] oFE 9] Hl A" Re, P EFPA, oFE-3A HI&(DAR)S] B4
o8 Ha-g 9 g5 Zop7p ¥ o] St glayth

o] gt A9 u|FZ 42 (unmet needs)E 7HA5H7] 915l 22 ADC 24|, 3AMIH 7]&o] 7= 1
A, A8 ERS HH ofgfjet 5t

il

ol
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SISEM| A7t BHt SHERL | SHEHS Dt&C Bio GROUP £3|&, #i HE|A(Abtis) HE
o
o ‘ EEECEED 25101 i3t 58 21%), DAR, oF22) oFH Y, 831 S0l 38
ogus uriz 2o | CEEEER) 920|013t ARIS AIS 2
[—] — P 4
Antibody fgSHER] FEYEYA Payload
= Random conjugation : Chemical conjugation to reduced Cys, Lys = Enzy diated hepsin, B-gl
- Site-specific conjugation phosphatase etc.
- SDM-based ical (or i jugati = pH ive cl ble linker: hyd , carbonate
- Enzyme mediated conjugation: transglutammase AR
- Template-based chemxcal conjugation: AbClick® EeCIoEspenEle
- Structural/chemical based conjugation = Bio-orthogonal cleavable linker
< 1A A 71&: OFE-FA HI-&(DAR) o] of={¢] oFE A4t & 5j7to] Dedt 44 FE ¥
27F ol FFUT (A 714 A, AL Tholo] 2| 4ER F). 12 71 FEj9] ADC EFE2 F4H0IA
7] q2ef e 2 efE(=Ho]lz=)o] A ZaH o] FUAZE oty BFAZE T4t F&-&
& dod % sy
<24 B 71 FAY B Foowt AgF oz oF53 k{lstr] §ls] A9 otn] 4t A E
ARE VAT B S VP F FRL AYSHE B FA o] A E G2k Hyo] 27t
H32u DAR £Ho| 7Hsste] &2 #2]7t SolUth(AHE 7194 A, A, deH A §). 1
A 22 W] A AL Sl AlZF /LT e oA AdPsof stEz ADC AR 7|7k H|-go]
2748 4 & Wl gt
< 3AIH FA Z1&: FAlol EFHOlE sk #H §lo]l DAR 2483 2% AAE 248 4 =
E3td 97 7l&dych. 4 7t golst 71E A9 AHgo Aol EHUThARE 719! iE
2, OB RE 5). E 3 7H] B 712l Bl 39 FA B JAAE F9 FAE ADC Moz
A7 7ol 7Fsst7] wiizell /el F2 7leol#al & 4 AsUTh
1M|CH ADC 2M|CH ADC
¥ : ¥ o ¥
i —_— ?r x| > > a5 _—
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REx ol mexom M T ore e
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2 40 2 40 2 40
® 20 . . ® 20 ® 20
o o o
o 1 2 3 4 5 6 7 8 ] 1 2 3 4 5 6 7 8 ] 1 2 3 4 5 6 7 8
Drug Antibody Ratio Drug Antibody Ratio Drug Antibody Ratio
9}5 (O Daiichi-Sankyo Genentech
Genentech  OSeagen @ ALTEOGEN Inc. S Breances
7I§
S s Bts s
Ao
& - 9f§
LTS Ets s ts
=3
L
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Q6. CHEJH|IA EA|Z]0)] 7]1= ADC 7|&2] 71 2 eil= FA0|H, o= dliZSH7| fI5H HE|A T2

OffH 3f3t3 YD AEsHiER| A Hets L

ADC 7&9] & 5242 7|E 254 FAA Y 8 FAHY L et (off-target) F/4& S0l A
AUt o] & Hdl, MZ=E FAA o FAE 2tote] BBARE7} obd o] HTAH YA ZS A
Ao 2 ABAA U S-8-8§FMTD)S =AU ES ofzo] Ao 23] glof vH7]E ==H, &Al
IS 88708 At HA&FAEFMED)S W5, I A& &S #ole d 5] syt
SHA|RE ol A AAH 14H ADCe EF H840] Wot HZ=4 A7 22 =H8A FEAE
FR71E off-target F/g 0] F23] A=A ¢h= £AH 0l AAFHT o141 " ADCAA =4 74
3] sfasfior & 71 T8 AA F shtdunt. ofof e AE 71E FA EFlAM 28 cys—
teineo]] FE-& &0l §A] o] oty2t, FollA 7t lysineo]l amide 22 A1 2 2H o s Ast =}
g5yt 282 1At ADCAHHY k20| 229 (random) 2 o]t]of| J3}stA Afsher] RE: B3
= WEE Zo] ofyz}, £ 91212 Lys 248 AEd oz A 4 e HWero|= 75t St AAS
of Adgto = 14U 9 EAHES AT TR UH. o]t 22 A= SeAatte] A4d 4
A= Aol & &= YAFUTH

flo wpu

&
o

-

Q7. ADC 7|& 7l 2PdoflA 7|of| Y= HufLt 01218, 22| 0|F S58 Z o] AUCHH LH5H 5
MAR
(=] .

oL

A1oF, gEA| A1k tjv] F 4 2] o]
tH-& 1#5te] R&D AZE 4
T ADCE w27 7fdalof |

ADCE Q770 717ko] AddiA o2 A1 Esie, /i v-8 & &4
A 284Ut A3 Sl ADC mholZEllS /iHstr] flaiAl+= ol
HalloF gt gokstAA, A§HA Q1 R&D ¢l4te2 IND 41%0] 7Hs
Aol 7P 2 ofgZol st

ADC A% S aide 2A A, B, slol=E(F8)7F gyt e 27t 34 A &2
F 71 d2 S BESka YA, ADC A% TS AsiA = IAe} Ho|2ER eyt 4
oA A4, Ho]2E A, DAR AF 5 A9 ADC AAE =&517] $1g discovery Fg o] ¢ 5
g3k &3 A, FA, #o]2E Z47H9] CMC, o5& 2% ADC DS/DP CMC & wi-$- E345}o
2 Y AEAT F el a7gyrTh

HE| A= 0|23 R&D H S 32 oz PP, A= 2|9 sho] ekl AT-2119] IND 44 &
& Fojfsyth o2t e Tl €2 HFE MY kesh-E $5 ADCY| sho]zeiqlof &5}
1 99, oJAl= HA 9 o] 7 go] JE| A9 R&D AR o= AFUL JlEUTh

t

O

o -

Q8. ADC7HEE $HHIZ3, AH7|&, 34712 So| ZEEl S Hofatn MZtsct o] 7o 3
siajel g2
ADCE 34| (Antibody)ell AIZ=4 o8 (Drug, payload)& t}43t YAE 5ol T4 AT 42T
FEGU o] F 9 sokE0] & 4 Gl Hoke AL HolZE(HESA FA, small molecule)2h

=
24/4E/FadE0] AAE FAE LT & Jlon, HFEEA ADCE TEE A {7147 ¢

ol
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A 52 SJofi g ¥io] sabatet Aol glck

P

Utk 2EH02 §3 Hoke) ADCOIA PRl
%4 AEUT

e

SHE/4o|Lt Cfstai40] ADC 2opojl 215517| 2I5H Ot 2fet 7|hS Zi= 20| Z2ENI2?

J
0

@A SUE ofy =t s 9] distol A= ADC H32 §leH, B2 wdE9] d57F ADCefl AH-8-2

e 975 B9 o) Bole] A8542 GolA 0% B9 AHAAL ADCE THIL Bhoh 975
o] A= &1t T4 1) ADC BE 71 Qolehn & 4 Sl LAY, AKHE ohleh 48] el 4

LAY ot AR R 4714 B Aok AFAEE Ho] g4Ittt $18HAES
A= Mo|ZE, YA A 5 ADCY TRt Fi20] Bol@ 4 glom], SAteld G| kL Feshs
714t 9% 4% OJATHA 71 ADC Eofe] Hol= vl BAZE glrky AZrE It A 94 259 5
o A loFES ALstThE 22 glo] ADC Bok 375 83 9l L} ©A] o] Hofo] B g G (anti-
body)ell Tt 358 £ o & Bast Irky AZPEvch RE AKES naeleld) et AU FRE
Weo) F2L At 15S B7ISH oka/DMPK/SA/Q4 Bk 52 A9 vlsabA] AgE U, o
ohA A1k Al glolA] @ Hoold Be AHL Aze naele Ao o] sbs et stttz
A2 theFet APl AokATE shv] Bashckn Azhgic

B2l 22 ADC Al Y| 581t 48 7tsdS o 2A| B AlMLR

AA 22E ADC A= w24 F3kska 95U th. Bispecific ADC, Dual Payload, High DAR(Drug
Antibody Ratio) 5 Tg?t ADC 7]&o] MEFA /st surh e Ak o]z’ EFTof ghao] T
g ADC sto] el o] 121 7] ¢, A EHE 71&Q) ‘A2 Ay S 0 Aot HFe R
AtdS AN APy

FF et ADC FUA Lo 2= Ao A A S FHol7] o3& AR AggUh § °]
tro]o] X} 4t (Daiichi Sankyo) ] 1615 (Enhertu)7} Q/dell A B3 Fa4dS U5SHAA, ZFE o] 7
g ADC sto] gl 2 7 F2lo] ol 7FsAdo] EobRlaUtt ol wet go 2= A A= vﬁlﬁ}
A5t o] 5 k= A Ho|2E9] F ool B F4E Aow AYHU

HE|A FGHA 7|&L SR o] ol thoFsl Ho]|2E gl XASE o] J&5UTH 2L AEZHQ
ADC 7iiZrEgt ol =}, AOC(Antibody Oligonucleotide Conjugate), DAC(Degrader Antibody Conjugate),
ARC(Antibody Radionuclide Conjugate), ISAC (Immune Stimulating Antibody Conjugate) 5 TFgt o]
2L AxC dHEE SIAZ & e ERE 719U do & e A gt HolzE HY 7&
= A&EA o g VL3t A go|w, E5] FY Ho|2E Jlak 2 A3 Ag QU ol et 7]&H
P82k o ElAe 22 ADC AZOlA B $A9E 7HAZ 5 dS Ao s gyt

ek ADC 1te] 23t erl= Folol2kn A5t

=9l ADC 419 7P 2 3152 9/ 13714 AdYshe d st g vl-golztal & 4= QS
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Autz o7 ADC AT Al A9 THEDS TE5H= A oA 71703 Hl-8o] I oorE Rt 28 4= 9l
FUTh B2 RMES THE 8% QU o] tigt ofa 9 ohst DMPK g7t &8 5= A3t 7|3kl &
A 9= 22 A GY T sHA R A DAIR 0] I gio] AAEH, AR OFE(DS) B AAJFE(DP) B4t
T SEA R (R Z3D), 12 A 1 3ol o A7 H4 200~3009] € o) 204
Utk ERF ol dA ok flsiA = 22 229 HmhatEo] o 13 A 275k 397 Bol, dig
DA =EFst7] el Bt Hl-go] Do gt o= Qs S| A|FSAHE ofy 2} Hio] 0 ¥l A7} 4
A HZsk7] o2 Zofol7|= fyrt. 2t By Aol Hojd F= S v 5 dA A2k 9,
A= A AlIA ADC A1oF sho] Ze}l 9] 60% ool S5 NEARS ] AFA|StaL §lo] Fofl o] A=t &
old Aoz Azhgyrt.

g =Wl ALstE Y= ADC B2 5 719 Foll +35HA @ 2ol glon, &% AlEA A
Sta7} Sk BRAIEE on] S0l ZPE L Q7)o F] ADC /NEARES 25 A/ E48E 19
gk ADC 7ol g esirty dEE 2] sy

<

% 22 ADC ALY HIESITI9} 2282 25HE I3 WEIA0| M2kt A|2I0] QUCHH M Het
2

L|ct,

71&0] A-gH AT-2119] 94 79 95(PoC) 1, AT-211 $& {7 sfo]malql B2, AT ZHE 7]
A afAAEQNTE o] § AL AFH o R AP AL, AL 2 ALY AAE L

st Ao 7|t

AT-2112 @7 & 14 IND 5912 ¥okon, & 3¢RE EAZ o= QA Aol 4ot 1~29 W ¢
& 174 Aol tigh FAA/fad S A9 S QE|AE o i o 2okt 4= s Ao ZdiEY
th. 53], AT-2112 @4 52 531 ADCZE 4 38l A F AZD-0901 ] 93t oFa, 5744 2E
125199719 Best-in—Class ADCZ} =] 2] 5371 7]diafl gy & WA= AT-2118 o]& ¥4 47 o
2kl W2y} ARC, DAC, AOC, Dual payload 5 T}t FHAIES AT 51, o] FollA AP StE R&D
A7t EE2EE FAE FAGAE A AR ARG o d 4 1~270 A= FAFA TS 245t
Aol FRQUTh uiA| ek EHE V)& L/0g} =3yt 4 =€) ADC 4 7| gEx thagst 354
T 9 el A B7Hfeasibility test) 7} 3H 0.2 APE 3 9lo], Wl L/O 7HsAdo] =& Aoz 7|dgytt &
g AEE AT e P Z2'E Sl AT ZRE 7]eS NSt o]F V|Wte g2 53] Uk AlF
Skl YU

Wil QE| 2] 22 ZokS 913 Fag [eo] d Aoz At b TEEA BRES
SASH, JE|A7E 22 ADC A4 35 o BAE Qe 7Y o2 EoFd 4= & AYYth

ol
ol
o
o

filo

2 5~10d hof| WE|AT} O|F 02} 3h= 71y S8t SHE FAUYLIR

Qe| 2] ool dIE e A7} An| S 2E AEQYUIT FokA 0 TE] Aol 7] shA,
QE| 2] e AhEQ ofolHElE o)A Lheths A& 7] ghoda Shich Folo) A, o ek
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0|, NAEH 5 Fot AGALY] Ak AT ke ohe, P4 15t 55 HE] 22 ADC Aol F&5dhe A2
gagcht g 2 AREL A2t 35 JElA 1 A A 2 AYUth Z2E Al A A =
“Open AI'AZF A9 109 gtofl AlA| 2|a1o] Al 7] Qo] HAFUTH FEl 2 do= 109 W AlA #129
ADC 7]0o] & & A= ka5 Yt 20320 FotAlek FE 1003 dY et 1 Ao Hejxe]
&, o]9], 7| A47HA] Fo] Fot 1F W Top 3ol MAYT 4= Y =5 st BT Fe| 20 A WA
ADC A9 TRHEZAQI AT-2119] A% 8]7}= 20321 7HA] 9he 4= 9l E A & o] A4S tatzlsyrt

2|0 ¥ 5~101 eHoj| JilH o 2 0|2 12} 5h= 71 S SH= FAYULIN

A AP A7AZA & FAE ol BA A7} g MEAZ FDAS 5 W F2 H3t 9]
QT 2 ol Al upol o] oPRe Thake A EAS o] Mol shbE WU 5E~101 $-0] B}
ohet gro 2 ofi 2of GIE, AAVEA Al AR HATAL L), A7t 53

o BAENA Egol B ok ofd] A BE 4 GoW FAHE AZOR 48] e B A2,

Ol

0|
FI'F
(R
19
re

ZIMICH ADC2| 2% Z2f AU 'Fek2 o 2A| Azt AluLt?

A ADC AR olop7|g w], A= 7|E9] A - BA - Ho|2E FZ2E 1 =35t A 52514
gk 1 9o 3A FE E S Y= B 7HA Fol vk Az

AAl= EAF 4 2| (Patient Stratification) 9] FASFY YT, ofAl = Tes] Fd Td ofte s &2
T At Ayt By o] B Wk (density), AlZE W 59 4= (internalization rate), A]ZE W o]
S (trafficking) =2, AR 0] £ A2 (tumor microenvironment) E447kA] 112t t}5-4 Hfo] Qu}H
718t 32} 7o) 3As] T o AYUrt 2= ADCEAETHE ALLrt 2 A3 45 &= J2HEY
ok EA= B8 Fge] 24 AAdUrh ADCe B=8HE of 2t AYEHEIA A (Immune checkpoint
inhibitor), DNA £4F B4 8l 4 (damage response inhibitor) 52+2] H-8oA & FAH-S 7HA 1 5
o}, E35] 9 Ho|2t = WYYUA A ZAPE Immunogenic Cell Death)-S -F =S 4= 917] wl2of|, B¢t
Aete] AR E Ak o2 AA o= Ho] A ko] Aol E 4 okl FUTh AA= Fof ¥4
T 2AERF Y] AP YT AF7HA= MTD 74| 7dto] @tA|et, o 2= MED 7|5t <, =& &
o (fractionated dosing), lr-E 719t ¢F58t/ 9k SHexposure—driven PK/PD) &3} Agko] Fa & 7HsA
o] FUrtt. oFE AAE ofy 2} E Mefo] X dtsfjof it ofm| ot nix|eto 2= A REe e}
o] ULt olF &, thF ol I, AN TA94A A, T HIFA 7149t scaffold2to] 8-
ADCO] A8 U5 2A FFAZE & AsUth ohit o] JA B2 T o] HA| = ojoF

eE|otAH, AT ADCO| A E-2 Thed] o et o2 o QP A4 Yder|Hoke, A

g, 33, 44 A=k (clinical strategy)-= Fuht 0= AA St 2 ol A2y ADC

oAl &< 7]&9] 7AYol ofyt, ERF A ] FLULE A dA O] Sl FUth

o

=
v
—

i3

ASEHELO|LE ADC £0F2 RS DRISH: SHAALTHEIMOI| 21 SHFAICHE?

Aok APBLE, WEAS ALSHE, 87 AAES AISHE b chake Ropol 4 A2 A4
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A=A 4 Ut ST Ack Zol FRA Lho] A, 571, FohS Fo] etk A g st
2 EYT LSS S} o7ISHe oS W A AR BA ghadth AXe] Al 5715 5o
sfotate EYSIAAT LB, BEFT, DA, FYAY 5 chrst Hopol A A2 st gt
7 ol A& S AHe Ao] ST 93, s Aol B ot e Hopo] I F 4E JaUtt
A71A 7V 0T AL Ut Ao sk Pol Ao A9l Jold AT Frhs

7t e shEo2 Folshs At om] Qi A W & 4 Stk A AZPUh A3 of
2] “55lo] wofobet 7| HTk, U} e ststo. U7k oW A& st E2Ao] dhal wulska gol 3
ngom gt 230] )7} el Be] jehs vkE 4 glom, EulshA g ARl 71317t 04 9
Lot AR % 7)ofstuA Q3] A iidujde] Hglon A4

CHEES| Aot 448 ol2 02 722l Zeto|Lt 2t FOo| AUCHH S F

—

12
>
fo

A 249 S AT A7 sioprh, 2d 299 tiBT) Ho] 2B A gA & 4 Sl 241
AR Gl A= 3] w7k DA U & ol8A B9S slofA B A2 obdl e B
Sl QA eyt B9 stoler| o 3HA B, 452 258 W= 4 7 9le A2 "Wt Y
FojoF o] FAASE Zol FHnt. & WA PESH dsfof A7t 2 Wl Eol & 5 At =2
= A7+ ol sty

2 dso] BEA 43 Al At L& 5HA AHE F2 A7t ek 1] g oletal gztst
A dethe 22 A7 o ERSUS DA o Zo] PEF A7 A4S TWEE Ao o] Hstoleta A

N
%
w
Izl

Sl B G4 o] A B FokE Aol ek "9 i Aok el
210}1] W3, 1 GA Fold 92 F3 glo] G| Grhe v do] REuet
Pt A GAE o] %e P4 AZiste] A o] AN W £ F37} 57

E!
S AF Fol7 Yo AHE chafopira AZHste Ysta et

L
v
ool
% of
2
L
=
P
=
B i

22 {2 M S AT 72 Mo|L F=f, =2f0t So| AST?

Azt A EdubE AF BE AL P o “o|Hjd SehaTet Eoug ofF 7Y 27 B
#o] Qlguith. WakE Senla WEGIthe o712 E1 weh A A4 BEtEE th 2 AR £9
A U 210 BEE o|27] §I5] AL FHL AT AL Thehe BT Alee] Foke
A3 FRES WOH A ARAYIE HAo] A3 A7) B A5| PE|27 Lolto sh Bl o
97t AT ) Efutol A ol g Fol 1, B A8 o B ARtEClA 7L Bl
o5 2715 BolYA, A8 PElAE Baalo] opd 22 AAASNA $2l0] 7]& 954L Bel
FATH: ol 23 thathn ¥ 4 YASUT G0 Eotut £U3AY FRES Wor] B 1 Hop
37} Sk B4 s H48 oel B g

I‘_WL

—‘—r‘—r—'
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BELEL: 42F Y2 28 MEr2 Sof Chyet el S L& (nanoshell)
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flotE 12 A2 QI R B M2H2 HAISIRELICE [2024'H 62S, DOI:10.1002/bkes. 12845]

Gold nanoshells with varying morphologies through templated surfactant-assisted
seed-growth method

Plasmonic nanoparticles exhibit dramatic changes in optical properties depending on their spatial organi-
zation. Therefore, the ability to precisely control their assembly structure is important for both fundamental
understanding and practical applications. In this personal account, we describe a templated surfactant-
assisted seed-growth method to synthesize core—shell-type gold nanoparticle assemblies with controllable
surface morphologies and optical properties. This approach provides a simple procedure for simultaneous
growth and assembly of metal nanoparticles on polymer templates, producing well-defined nanostructures
such as spiky nanoshells and raspberry-like metamolecules with useful and interesting optical properties,
such as strong and uniform surface-enhanced Raman scattering and metamaterial properties. We discuss
the factors that control the morphology and collective properties, describe the design rules acquired from

the system, and suggest future directions of this research area.

giz® N )
Ao TN N
P s S, T - o
e ~ v - \o
Ll N - % ;"\.
Ag nanoparticles Spiky Raspberry-like
on PS template Nadoshell nanoshell metamolecule
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2 LI=2I2H(AUNPs)2l ¥ 2212 S0 Tt L2 (nanogap) @ 71Xl 728 %401, olo|
= SH2 AAHOT BMOIRSLICL S| Li-2o] 22 011t B2RDY B4 Zhol ATEE FHL 1 oL, YRt
2| Aojo] E BatxE ZE BT HYo| 220 LI BARDLA Hofo] YT UH WY YAGRSLICE (20244 885,

DOI:10.1002/bkes.12886]

Ar rlo
iz
(=3
32

Controlled assembly of gold nanoparticles: Methods and plasmon coupling properties

Gold nanoparticles (AuNPs) exhibit excellent plasmonic properties, including bright color and generation
of localized electric field, hot carriers, and heat. These properties are widely applied in biology, sensing,
spectroscopy, catalysis, and medicine. More attractive is that these properties are tremendously enhanced
when AuNPs are assembled and form nanogaps between the particles. Therefore, assembling AuNPs in
a controlled fashion is a key step for the study and applications of plasmonic properties. In this Account,
I will introduce my group's collective efforts that have been made for a decade to develop the best assembly
method. | will describe the assembly procedure in detail and demonstrate the various nanoassemblies
produced by the method. The controlled assembly allows us to systematically examine the relationship
between the plasmonic properties and structural parameters of the nanogaps. Among many properties, |
focus on plasmon coupling. To conclude, | will discuss the prospects of nanoassembly plasmonics.

+) / (-) Coating
OQQ 1st AuNPs ‘~ g

7@ ) Y
Plasma &

NH= SH
@ < } Linkers /
SH

A Plasmon Coupllng

r\/\oo
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S20NBHE OJLIAIN ARSI QM B4 SHRol 0TSt R BSDt HNIF T4 AL
A £ 2

SRSt M2k X2 3% HHOM FEoRELICE S| ALE 2t

Supramolecular chemistry for the incorporation of multi-guest molecules into two-dimensional
metal hydroxide hosts

The incorporation of functional molecules into the interlayer space of layered double hydroxide (LDH)
has been extensively studied for its role in immobilization, stabilization, manipulation of the molecular
configuration, and the release from the host. To create dramatically enhanced properties and achieve
unexpectedly high performances, it is necessary to incorporate multi-guests as well as control the guest-
guest interaction. In the present review, we have summarized the multi-guest incorporation into LDH
based on the supramolecular chemistry, which provides insights into non-covalent molecular interaction
through host-guest chemistry. Four well-known intercalation methods in LDH, that is, coprecipitation, ion
exchange, reconstruction, and exfoliation-reassembly, are generally applied to multi-guest intercalation.
Combinative methods, in which two different intercalation approaches are combined, are also summa-
rized. The multi-guest incorporation, despite the difficulty involved in its synthesis design, could provide
fine-tuned and enhanced properties that are useful for a variety of applications.
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Enhanced electrocatalytic activity by nanoconfinement effects at nanoporous indium tin oxide
electrodes

Among various strategies to enhance electrocatalytic activity, nanoporous structured electrodes have been
widely utilized owing to their improved performance. Along with enlarged electrode surface, modified crys-
talline facets, and surface defects of nanoporous electrodes, recent studies have reported their unique
electrocatalytic characteristics originating from the nanoconfined space, denoted as the nanoconfinement
effect. Introducing nanoporous electrodes with controllable thickness made of indium tin oxide, an elec-
trochemically inert material, has provided an optimal platform for analyzing the contribution of nanoporous
structures to the catalytic effects. Nevertheless, the scope of reactants that has been studied based on
this system so far is mostly limited to ferric/ferrous redox species in sulfate anion environment. Here, using
the nanoporous indium tin oxide electrodes, we demonstrate the nanoconfinement effect toward the
ferric/ferrous reaction in a different chemical environment that alters its electrokinetic characteristics com-
pared to the previous studies. Furthermore, a complex multi-electron transfer reaction of oxygen reduction
is employed to explore the effects of nanoporous structure toward inner-sphere reactions. Our work sug-
gests that the nanoconfinement effects can be applied to a wider range of electrochemical reactions taking

place in nanoporous electrodes.
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Quantitative analysis of disaggregation properties of aggregation-induced emission lu-
minogens (AlEgens) and off-the-shelf dyes

The aggregation state of chemosensors significantly influences their photophysical properties, making it
critical for their applications in sensing and imaging. In this study, we systematically investigated the dis-
aggregation properties of 11 representative fluorophores, including widely used dyes such as BODIPY,
coumarin, fluorescein, rhodamine B, and Nile Red, as well as AlEgens like TPE and TPA. Through a quan-
titative approach, we determined the disaggregation concentration (DC, ) in various aqueous-organic co-
solvent mixtures and correlated these values with solvent polarity parameters, such as dielectric constant
and ET(30). Our analysis uncovered distinct DC, | patterns that act as unique fingerprints for each com-
pound, reflecting their structural characteristics. Notably, structurally similar compounds, such as BODIPY
derivatives and dansyl-based chemosensors, exhibited comparable trends. This study underscores the
utility of solvent polarity versus DC, scatter plots for evaluating aggregation-dependent chemosensors
and offers valuable insights into the molecular determinants of self-aggregation, enabling more rational

chemosensor design.
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Tough hydrogel designs for stable aqueous zinc ion batteries

Aqueous zinc ion batteries (AZIBs) have emerged as a promising next-generation energy storage tech-
nology to replace lithium-ion batteries. Recently, gel polymer electrolytes (GPEs), as a critical component
of AZIBs, have garnered significant attention due to their potential to address challenges associated with
conventional aqueous electrolytes, such as dendrite growth, corrosion, electrolyte evaporation, and leak-
age. However, the mechanical properties of hydrogels often remain suboptimal due to inherent limitations.
This review focuses on the mechanical requirements that GPEs must meet for practical implementation in
AZIBs. Furthermore, it highlights various gel design strategies to achieve superior mechanical perform-
ance, including double-network (DN) gels, topological gels, and other advanced gel network architectures.
Promising directions and rational perspectives for future research are also proposed, offering insights into

the development of high-performance GPEs for AZIBs.
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Reversed amphiphilic assembly mechanisms of Pluronic® F127 in high-ethanol content

Pluronic® F127 (Poloxamer 407) is a thermoresponsive triblock copolymer widely used for drug delivery
and templating for porous materials, owing to its temperature-dependent micellization and gelation in aque-
ous systems. While its self-assembly behavior in water-rich or low-ethanol cosolvents (< 30%) is well es-
tablished, the molecular behavior of F127 in near-anhydrous ethanol (90%—-100%) remains largely
unexplored. Here, we report a reversed self-assembly mechanism governed by the solubility and crys-
tallinity of the hydrophilic poly(ethylene oxide) (PEO) blocks, rather than the hydrophobic PPO segments
that drive micellization in water. F127 remains molecularly dissolved up to ~95% ethanol but undergoes
precipitation above this threshold due to collapse of the dehydrated PEO chains. Upon heating, the pre-
cipitates reversibly dissolve through melting of PEO crystalline domains, a process confirmed by turbidity
and dynamic light scattering analyses. Additionally, tannic acid (TA)—known to strongly hydrogen bond
with PEO—modulates the precipitation and re-dissolution kinetics. These findings highlight a fundamentally
distinct assembly mechanism of F127 in ethanol-rich environments, where solvent polarity and segmental
solvation dominate. This study not only provides critical insight into the thermoresponsive behavior of am-
phiphilic polymers in poor solvents but also expands the potential utility of F127 in ethanol-dominant drug

formulations and soft-material systems, particularly where aqueous conditions are undesirable.
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Influence of ligand substituents on the chirality of metallosupramolecular architectures

In biological systems, steric hindrance plays a critical role in supramolecular assembly by controlling in-
termolecular packing, interaction geometry, and the resulting structural specificity. Accordingly, introducing
small substituents on ligands provides an artificial model to finely regulate the helicity and assembly path-
way of supramolecular polymers. In this study, we report the self-assembly behavior of a terpyridine-based
Pt(Il) complex, R-Pt-Ph-C3, bearing a propyl-phenylacetylene ligand. Remarkably, R-Pt-Ph-C3 forms right-
or left-handed helical supramolecular architectures in mixed DMSO/H,0 media, with the handedness being
solvent-composition dependent. The self-assembled structures exhibit intense photoluminescence at 570—
620 nm, arising from metal-to-ligand charge transfer (MLCT) and/or metal-metal-to-ligand charge transfer
(MMLCT) transitions. Circular dichroism (CD) analysis revealed opposite Cotton effects in DMSO/H,0O
(6:4, v/v) versus (4:6, v/v), indicating solvent-controlled inversion of supramolecular helicity. Spectroscopic
(UV-vis, CD, FT-IR, 1H NMR) analyses demonstrated that assembly is driven by r—m stacking, intermol-
ecular hydrogen bonding, and Pt---Pt interactions. Variable-temperature UV-vis studies and curve fitting
using the equilibrium (EQ) model revealed that the assemblies follow either an isodesmic or cooperative
nucleation—elongation growth mechanism, depending on solvent composition. The DMSO/H,0 (6:4, v/v)
system exhibited lower thermodynamic stability (AG, = —23.3 kd/mol ) consistent with isodesmic growth,
whereas the (4:6, v/v) system showed higher stability (AG, = —27.0 kdJ/mol ) and strong cooperativity (o =
4.7 x 10-4 ).These findings highlight the ability to control supramolecular helicity, morphology, and growth
mechanism of Pt(Il)-based assemblies through subtle changes in solvent environment.
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Revisiting amyloid aggregation across diseases: Mechanistic insights driven by histidine
tautomerism

Protein misfolding and aggregation are critical in amyloidogenic diseases such as Alzheimer's disease,
diabetes, and prion disorders. While aggregation has been widely studied in terms of extrinsic factors, the
influence of intrinsic molecular features, particularly histidine tautomerism, remains poorly understood. In
this mini-review, we summarize recent computational studies elucidating how histidine tautomeric states
regulate the structural changes, aggregation propensity, and intermolecular interactions of major amy-
loidogenic proteins, including amyloid-B (AB40/42), Tau, amylin, prion protein, and profilin-1, as well as
their disease-associated variants. We discuss tautomer-dependent effects on monomer conformations,
early oligomerization, fibril formation, and cross-seeding behavior, and highlight the integration of molecular
dynamics simulations and computational two-dimensional infrared spectroscopy for resolving tautomer-
specific signatures. These findings emphasize histidine tautomerism as a critical but underestimated factor

in amyloid aggregation mechanisms.
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