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lﬂol'

(eholestcAAC)CuCl
(CAAC)CuCI
R menthc AAC cholestc AAC
% oy 53%vield  74% yield
Y (0%ee)  (51%ee)
O‘B’O 0 62% yield  47% yield
i b yie b yie
< )*\/U\OEt Pr%ee)  (49%ee)
igy 70%vield  63% yield
U (6% ee) (42% ee)

0| 2 HIE R, (B)oe='CAAC 7|8t 710|Z CAAC Z|Zt=9] d7, (C)710]Z CAAC-Cu &
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ATHIY 3B, 3C)."" 11 AT}, menhCAAC A|AE] tfu] & 23 vy
A3 FAE 40-55% eed] BITHA S =7t EAIE AT

O

o

B AT CAAC =AY Mtk Y SE7} G| BEAOR TEFUHIY 4AL 7 I o] A
AA FA19) £ oln7t opjet, vl AR A T W B4 A e-9H 9] 43 T} ok -9 (
24 A2 4o] H9L §es| Bolze, 7)ol YA FAS EUT At WAE AN
H[thy 2o BUs} kg ol oF 78% eed] o] Qi
3. HIHE CAAC 2174 HTHS] QTIMENT B4 4 o] 4 A A TAHICRA TholF CAAC-H
olF4 2ol M A Fui2A ST 22

g A+ o] F, CAAC 7I&t dola< 229 HHA SFATHLH 51.

Sl 9H-&-& &S] Y], vt AFAZREE Tl O]% Cramer A7 o|& of& LA
CAAC IZt=E A3 st = A7t o] Foj . = =4S 7H= CAAC Z7tE9] A 19 &
20229 Cramer A+ 7HA3E 7ho|F 1%} ofHl S & HES HY5I9 E9], ths dA 4
(A) :
Cr s %v Sy o
[ 1
R
Kf 1-3 steps 0x 1Rz 3 steps y metalat/on \P’
R! R
IM] = [Cu], [Au], M
40-81% yield 40-76% yietld P RILPA 53 960 yield

. P

i R'\?,NHQ

R “R2 R
HO \)I\ —_— j _— (rac) 5
3 steps =,§YS 2 steps OQ/*\—RZ 3 steps
ol R!
41-74% yield
53% yield

»L\ BF4 silica gel column
R'\ Gt tioni chromatography
R [M] = [Cu], [Au],

[Rul, [Rh], [Ir], [Pd]

24-75% yield

(C) Me NH2 / BF; /
H\w""e _Chiral Py cat. _ )\ - R! +NQ}Me RN, 1 eV
O N, S \?’ Ph  oorration \(“

Z “PMP 2 steps «Me 3 steps R metalation R Ph
Ph Cu
Ph &
(S,R): 62% yield .
(S,S): 74% yield 37-63% yield 49-82% yield

02 4. (A7101Z 13} 011 0|83t HITHE CAAC-HI0IZ4 A22| B, (B)R UMl O14TA E3120| 341} 2212 5
Xl 70/ CAAC-FOIZS A2 31, (OHITHY Y22 S8t Al 10| YHBAS 2He 710/ CAAC-FO0IZS &2

20 2otz 2026. 06

AAC 7tE A AZS 53 ohdst
I A ¥4& 2= CAAC-Cu, Au, Ru Z& ghojB2ie] S

l~

MO



[Cu] (4 mol%)
NaO'Bu (20 mol%)

o B,Pin, (1.1 eq.)
WL
Ph OEt MeOH (2 eq.)
THF, rt
Me

N
Cy?’ Cu

69% yield 86% yield
(78% ee) (74% ee)

AFAE & AA ol g8 =
El

“PEZLEH T2 22 ‘5%‘5

(A)
o \ __Ph
/Pr /
Ne&o *\Me
ipr 1 «Cl

=Rug
O,N c'>‘,
Pr

racemic

" N

13 6. AMS MO T2 70/ CAAC-Cu 229 HIthE & U Z0j

97% yield
(92% ee)

PrepHpLC

L chiral column

PrePHPLC
L chiral column

[Ru] cat.
(5 mol%)
+ Z>pn T
THF
(5eq.) 35°C,2d

O,N

7h012 12]g (¥Z) (00| )74l

d 4Bl." ol& FI=E Cu FHio] 283 23, HHA
59 23} dh-goll A Fdf 90% ee, 1?41 Ru Zdf s}
oy e-2d S9d 5125 wholl A i 84% ee

5 Uo7} 202549 AEol A<= Eschenmoser-Claisen
Al E 2 St vty & AEE B3l o-9IAe F
7o) p-1oll 2tz =22l YA S4= 2= CAAC
HEE AFSHATHLE 4CL ol & =RI=E =R
Cu &1L vty ZH B Y3} w204 X 96% eeoll
A& dErRlth 53], 7H Q1 28]

Me Me

i
Cl C|MRU|3%

P
RUSg) cr—" 2
b, , (') NO,
Pr ipy”

47% yield 46% yield

(>99.5% ee) (>98.5% ee)

point
axial PN, Ph merged chirality

el A o)
=RuSG, cis-(S,, S)
C') trans-(S,, R)
ipr trans-(R,, S)

(+)-(R)-[Ru]

58% yield, E/Z: 85/15
Phw/"‘@"\ E (92% ce)

J\ PS cis-(R,, R)-[Ru]
e e 62% yield, E/Z: 97:3
E (> 99% ee)
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Ring Riw
RS \I/N\Ar LiAlH, R/ XN\A,-
BF,
racemic
R KHMDS
RS N N~ar [Ir(cod)Cl],

\—Ilr—CI
\

11 complexes
39-82% yield

R1
R2

PrePHPLC
chiral column

(1) Bry
(2) NaBF,
R4

+
2N~ Rs
H BF,

+
2N~
H BF,

(>99.5% ee) (>99.5% ee)

H
+ 2
RH\/RS (50 bar)

a3 7. 2tMY CAAC HEHI2

4. 2 710|E 185 AA 23t 710]
2 CAAC-H0|34 2122 22|
HhH | Bertrand®} Mauduit 35 9732 FHAHE
& CAAC A o] F 2L HT A2 AAIsHITH
o5 20209 H-&F 7lo|H 11445 AA A=ntE T
1] (preparative chiral HPLC)E ©]-&3f 249 CAAC-

HolF4 HES A Heshs We RSt
6L o] A2 715 7401 CAAC 221E Tl &

TFE& HEEFo| gA A v A A 1%
5o, FE A ol HEAE
2 SA g2 £ Stk %
£ & 7holg 4%
AL AL, v e wAf EE5] 9-S(AROCM)
oA F 92% e & A

0]% o]5-& 7}o]& Blechert-type CAAC-Ru 1= 7]}
Hh5ko] 20 G431 AEiS Ao FAAZ 5= UYSS

EREE A

Y AT CAACO] @3t 4 7IoldAd ==

22 2ot 2026. 06

[Ir] (1 mol%) Ry
DCM, rt Ry Rs
24 h
27 examples
up to 86% ee

BHel/Eel/TMEtE St 71017 CAAC HX| & H01=

Hol, IF C-N 2
Stal o] & S ZholE A AT
NREstATHIE 6Bl 11 A3, F4 7ro|2 AT =
oj@/jo] AgH CAAC-Ru 1= vt A gho] Hd
SHA] 27 = o], AROCM ¥H-gollA 7 H
Zo]Ad exo-norbornene 7] &< 3}
of H3l >99% eedll ol=& Wi &2 AHde 243
AHIH 6Cl. o] Z¥}= Cramer
0 A4 4 1 @A A28 NET B Zols
o, Zufo] @43 YA TGS Ao SET 5 2
A AAIR

22y o]k HEke] yelet A
Eo| i-&5F 7lo]& HPLC 7oA
A 2 7F 7Hs 8ok Stk ol 3L
913 Mauduit 35 A7+ 2HAE CAAC
Ysto] kg I &2 d(pyrrolidine) 7 %=A
o] & 7lo|Z HPLCE He]5}aL, o]F A
i 7to|& CAAC AFA1E &M ot= 314 3
AlSFATHLE 7]. B S o] A2 &¢

gl

I
|

oj 11
Mz 4
ot
S U c )
ol S
ox ol

o b

k)
A
I
_?L

R

i_l“
I

q_

rulm
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HE Al

i
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(A)

: \Me

71012 12fe (¥Z)(0t0| )71l

“Me Me \ Et
R S >

Bulky wCl  iless bulky .l — P
Dipp R:“*c:| DEP Rusci =Rusgi
: : H Free !
X Q. X , rotation X o,
'Pr ’ 'Pr 'Pr
No rotamers X =H, NO, i
(B) |
Dipp-(R)-[Ru] (5 mol%)
H 0, H .
0 [Ru] cat. Phw&“‘@"\ 58% gig’é*f/ezé? o1
e + 2ph ———>
5 THF J\ /\§ DEP-(R)-[Ru] (1 mol%)
(5eq.) 07”0

8. (A)CAAC-TO|=% Zgte| a1

B4 BFE AAof sHA|E, o] AEgE o Fhol¥
CAAC-Rh ¥ -Ir 19| /& o 89 vt 5=
43} kg0l A Fof 86% eeo] ABIAS DA L] ®

5. 02| ZEHH JJof| 2t x| MY 2t

7lold CAACE &
SfofF & H2 a&-71 4
/4 9] A5ttt Mauduit 38 A% 7Fol"® CAAC-
Ru 9] &4 42 98 1y A4 i]§_L7]94 A
HE @242 3, CAAC-Ru 2 o
CAACY] Hfigko] Bk (inverted)d 7271 F/9€ 4
= ZelshltHIH 8A].19 E£35] DFT A4kl m} ng_

Haj] gk }_ﬁcﬂ]}ﬂ = EE]-D17]- By /th]i Z2E 2 9]
ol ¥ ol M Fhole 43 T F4lo] 28 ¥
HEE W d YABAo] g SN ARHoR A
g4 2o, AnHoR AR JALAE o] 27
ASHEITHLH 8B). ol 71l Q1% 43 €4 F419] Flo]
Aol e YA = TUE AT, F5-7h
2% 4ol U 2ete] FYol ZAT A9 A w3
A9l Bl f= E&0] IA A4 5 e 2Rt

.—‘1

57% yield, E/Z: 85/15
E (61% ee)

2 sjojgo] Bl Al 7lo]@ CAAC ZjZHES] 724 &

A A A SHE, CPL & B[t S ool A
o A4l AT TFE FEHoE A EYT. Tl
CAAC =JZFE= 7] NHC 7[R 2jtEe} Aot = 2
FEY 54 A%t A B2 HIF R FEL 38 7t
582 45l fAct. 27] mrCAAC 7IRE A7t 724
AL RS HHA S whs i Sl A TSt
SHAIS HRl W, SHAHE R CAACS] W ol %
T2 AHGe A ol #8715 =Yshe WPE
AA e dolas S vt A ede A
o 5

oc]%js] tXH st} ?jxi, AAY7IA] 2 AL Aol I
59 5 f30] 3 HPsHuhS(ACB) ¥ &9H B&
3 ¥1-3-(AROCM)ll F=2 =35t=| o] 9lo], M-8/ SHolA
o A3] At Q1 FHAIE KRl EE 7Ho|Z CAAC &3t

of

o]
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£ Ad.
il 85131 7Ho]& CAAC ZZH=9] Y
= 2743] %‘%’46}71 OlS|A = & 71R] A2l AT vk

T AA, 4 T 2ALY] S 7HsA o
18491 7lo|= CAAC-Ho| 24 = 4 W29
| dasitt. 24, 12 A8 H 25t 330 &
“ HlHd FEE Adfehs 4 aQlo=

=

.Zhu, K;; Spring, D. R;; Shi, B.-F.; Zhang, F. Recent progress towards cat-
alytic asymmetric construction of inherently chiral scaffolds. Chem. Soc.
Rev. 2025, 54, 10856.

N

. Gong, J.; Zhang, X. Coordination-based circularly polarized luminescence
emitters: Design strategy and application in sensing. Coord. Chem. Rev.
2022, 453, 214329.

3. Hopkinson, M. N.; Richter, C.; Schedler, M.; Glorius, F. An overview of N-
heterocyclic carbenes. Nature 2014, 510, 485.

4. )anssen-Miiller, D.; Schlepphorst, C.; Glorius, F. Privileged chiral N-hete-
rocyclic carbene ligands for asymmetric transition-metal catalysis. Chem.
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Ed. 2017, 56, 10046.
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22, o8 YU o) 20 28 IH AR
2 oA 4

o= AHPIES told BRIE Al LH 5 *Hi% 7rolg

CAAC E &S] Y E3t FFoln. AA, 7told

CAAC =RtE9] 28 HH%E ]‘E’F, =, 1 w i ot
Z

<ﬂﬂﬂ%%@%§£ﬂ%?ﬁkﬂﬂqgiﬂhﬁ*

il

CAAC ZJRt=9] #2125 A UsH Zﬂoﬁ}iilﬁ CPL %

SFAFS. =& C AACOﬂ q] oH 0]—
Fet 7154 THolg AR okl 48 75 7

o] WA =R 2 o

Z] L
424

o= HAS Fa7) ol

Debut of Chiral Cyclic (Alkyl)(Amino)Carbenes (CAACs) in Enantioselec-
tive Catalysis. Chem. Sci. 2019, 10, 7807.

.Madron du Vigné, A.; Cramer, N. Chiral Cyclic Alkyl Amino Carbene

(CAACQ) Transition-Metal Complexes: Synthesis, Structural Analysis, and
Evaluation in Asymmetric Catalysis. Organometallics 2022, 41, 2731.
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Chiral CAAC Ligands and Catalytic Performance of Their Copper and
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2025, 75, 15102.

.Morvan, J.; Vermersch, F.; Zhang, Z.; Falivene, L.; Vives, T.; Dorcet, V.;

Roisnel, T.; Crévisy, C.; Cavallo, L.; Vanthuyne, N.; Bertrand, G.; Jazzar,
R.; Mauduit, M. Optically Pure C1-Symmetric Cyclic(alkyl)(@mino)car-
bene Ruthenium Complexes for Asymmetric Olefin Metathesis. J. Am.
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Design principles of protein—protein interfaces

We investigated the energy landscape of protein—protein complexes using a customizable energy model.
Our findings highlight the crucial role of contact differences in distinguishing between authentic proteins
and decoys, emphasizing the importance of accurately capturing favorable contacts. These insights con-

tribute to the development of computational models for protein—protein interactions.
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Delivery strategies of messenger RNA therapeutics for brain disorders

Messenger RNA (mRNA) therapeu-

tics have substantial potential in
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barrier (BBB), rapid enzymatic
degradation, and inefficient cellular

uptake still remain key challenges
preventing efficient delivery of
mRNA therapeutics. To overcome
these hurdles, diverse carrier sys-
tems were used. Lipid nanoparticles, polymeric carriers, and exosome-based carriers provide mRNA pro-
tection from enzymatic degradation and facilitate efficient uptake into target cells. Furthermore, conjugation
with brain-targeting ligands is under development to enhance BBB penetration and brain selectivity. This
review summarizes the delivery of RNA therapeutics for the treatment of brain disorders published over
the past 5years, categorized by administration route. Direct injection bypasses the BBB and ensures local
delivery but is invasive and clinically limited. Systemic administration offers a less invasive option, lever-
aging passive, and active delivery mechanism. Immune cell-mediated brain cancer treatment is also prom-
ising, enabling engineered immune cells to cross or circumvent the BBB. In parallel, peripheral delivery
routes, including intranasal and intratympanic injections, are being explored to exploit alternative pathways
to the brain. Although no mRNA therapeutics for brain disorders have been approved, preclinical and early
clinical studies demonstrate considerable potential. Continued innovation in carrier design, administration
routes, and molecular engineering is expected to reveal safe and effective mRNA therapeutics for previ-
ously untreatable brain disorders. We hope that this review will offer valuable insights into the development
of next-generation mRNA delivery platforms for brain disorders by summarizing current brain-targeted
mRNA delivery strategies.
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Structural insights into modular polyketide synthases: From individual domains to
supramolecular assemblies

Polyketide synthases (PKSs) are large, highly orchestrated enzymatic assemblies that produce a wide
array of biologically active compounds with antibiotic, anticancer, and immunosuppressive properties. In
particular, modular PKSs (mPKSs) are composed of multiple catalytic domains arranged in an assem-
bly-line fashion, typically encoded within gene clusters dedicated to polyketide biosynthesis. Recent ad-
vances in cryo-electron microscopy have enabled high-resolution structural characterization of diverse
mPKSs, providing crucial insights into their molecular mechanisms and supporting structure-guided en-
gineering efforts. In this review, we introduce the individual domain structures and the overall domain ar-
chitectures of mPKSs as revealed by recent structural studies. Despite the high conservation of individual
domains, comparative analyses uncover unexpected variability in the overall architecture of PKS
megasynthases, offering explanations for the limitations of earlier engineering attempts and suggesting
strategies for more effective metabolic reprogramming.
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Spectroscopic investigations on metal coordination to amyloid-

Alzheimer's disease (AD) is a complex neurodegenerative disorder marked by progressive cognitive de-
cline and neuronal loss. A key pathological hallmark of AD is the accumulation and aberrant aggregation
of amyloid-f (AB) peptides, which contributes to synaptic dysfunction and neurotoxicity. While the aggre-
gation behavior of AR has been extensively studied, it can be altered by various factors, particularly metal
ions, such as Fe(ll/Ill), Cu(l/ll), and Zn(Il). These metal ions directly interact with specific amino acid
residues in AB, influencing its oligomerization, fibrillization, and capacity to generate reactive oxygen
species, thereby exacerbating oxidative stress and accelerating disease progression. Understanding the
coordination chemistry between metal ions and AR is critical for deciphering their pathological impact in
AD. This review provides a comprehensive overview of metal-bound AB (metal-AB) coordination at the
molecular level, with a focus on insights gained from advanced spectroscopic methods. Nuclear magnetic
resonance, electron paramagnetic resonance, and x-ray absorption spectroscopies collectively illuminate
metal-binding sites, coordination geometries, and dynamic structural behavior of metal-Ap complexes.
These complementary approaches enable detailed structural characterization and mechanistic understand-
ing of metal-induced AB aggregation and toxicity. By integrating spectroscopic findings on Fe(ll/Ill), Cu(l/ll),
and Zn(ll) coordination to AB, we highlight their distinct roles in AD pathogenesis as well as the broader

significance of metal-peptide interactions underlying the mechanisms of neurodegenerative diseases.

26 55.85 {p1 29 6355 ¥ 2
m ) i-l13/H14 | HN_ D1 H13/H14
Fe (fu; ”N\"i —NH, & Cu (8 O_CU(‘i‘;;EZN&
[Ar]3d64s? O—/Fe(ll)—N\\/ NH [Ar]3d1%4s! o / NN
Iron HN/iN I Copper HN \fLHs
Ap: %AEZRS He N AB:DAEFR;  3N10 Coordination
E\?Hng HN o HDSGY,, Component |
ARt - 3N30 Coordination EVHHQ;s ... (pH 6.5)
30 65.38 NH o)
\ v \
Zn (V) Hs’é_') H13’(N/) D1IE3ID7JLO' H13/H14

[Arj3d™4s? | 5

Zn(Il)- '

Zinc ) 72\ P~
E_> He{ =4
AB: DAEFR, Y/ T
HDSGY,,
EVHHQs5 ... 3N10 Coordination 4N Coordination 4N Coordination 2N20 Coordination

2026. 06 CHEMWORLD 47




Vol.46 No.10 p.994-1008 / Review

o YOlA| 14 MPEIR Proteasel HEH 32 T|uto 2 Bt 7|38 as aery %—g 54 HAAP 2RE B
Lick & 2|50lA Er%rar & YA} ND B Wajo] S3S HITOLD
# ]

235, DOI:10.1002/bkes.70071

=
Rad
[
e
2.

o>
-
=l
A
~
o
bS]
ol
I'E
O

Electrochemical protease detection strategies based on proteolytic cleavage

Proteases play essential roles in both physiological and pathological processes, driving the need for sen-
sitive and specific detection methods. Among these, electrochemical detection strategies based on prote-
olytic cleavage have emerged as powerful tools thanks to their high sensitivity, rapid response, and
suitability for point-of-care applications. In this review, we classify electrochemical protease detection
strategies into heterogeneous and homogeneous formats, and further organize them by signal-transduction
modes such as signal-on, signal-off, and impedance-based assays. Heterogeneous formats utilize prote-
olytic cleavage at electrode surfaces, using protein, hydrogel, or peptide layers, which are particularly ef-
fective for endopeptidases. Homogeneous formats, by contrast, rely on proteolytic cleavage in solution
and are suitable for detecting both endopeptidases and exopeptidases. We also examine substrate-design
principles tailored to each protease class, and compare the strengths and limitations of each detection
format. Despite significant progress, electrochemical detection of low-abundance protease biomarkers
with high specificity remains a challenge. Future efforts should focus on improving sensitivity and selectivity
via advanced electrode architectures, redox-cycling amplification, and rational substrate design. The con-
tinued development and integration of these technologies promise impactful applications in point-of-care

diagnostics, environmental monitoring, and biomedical research.
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Protease-associated enzyme-linked immunosorbent assay for detecting matrix
metalloproteinase-9

Matrix metalloproteinase-9 (MMP-9) plays a key role in extracellular matrix remodeling and is implicated
in various physiological and pathological processes, including tissue regeneration and cancer progression.
Accurate quantification of MMP-9 is essential for diagnostic and therapeutic applications. In this study, we
developed a protease-based fluorescence enzyme-linked immunosorbent assay (ELISA) platform utilizing
biotinylated a-chymotrypsin (a-CTB) as an alternative enzymatic reporter to conventional horseradish per-
oxidase (HRP). a-CT was conjugated with biotin using biotinamidohexanoic acid 3-sulfo-N-hydroxysuc-
cinimide ester, achieving a labeling ratio of approximately 6.5:1 without significantly compromising
enzymatic activity. The biotinylation efficiency was verified using the 2-(4-hydroxyphenylazo)benzoic acid
(HABA)-avidin assay, and proteolytic activity was assessed with the fluorogenic substrate. Comparative
kinetic analysis revealed that a-CTB retained substantial activity, including when immobilized on strepta-
vidin-coated surfaces, validating its use in solid-phase immunoassays. The a-CTB-based ELISA was ap-
plied to quantify MMP-9 and compared with a conventional HRP-based ELISA. The a-CTB assay exhibited
a concentration-dependent increase in fluorescence across a broad dynamic range, achieving a lower limit
of quantification (LOQ) of 1.49ng/mL, whereas the traditional ELISA showed reduced sensitivity at low
concentrations with an LOQ of 3.19 ng/mL. This improved sensitivity demonstrates the suitability of a-CTB

as an alternative enzymatic reporter for accurate biomarker quantification.
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ACE2-rich cells-targeted fluorescence imaging using newly discovered peptides from
SARS-CoV-2 epitopes and neutralizing antibodies

The discovery of new targeting peptides for specific cells, tissues, or disease sites has gained significant
attention in both basic research and translational medicine, particularly for the development of drug delivery
platforms. This study identified a targeting peptide for ACE2-rich cells, which play a crucial role in main-
taining blood—brain barrier integrity and neurovascular function, and applied the peptides for the fluores-
cence imaging of ACE2-rich cells. By analyzing the epitope sequences of the SARS-CoV-2 spike protein
and the binding sites of neutralizing antibodies, we identified a hit peptide sequence, GFQPTNGVGYQ.
In vitro and in vivo experiments demonstrated the peptide's selective binding to ACE2-rich cells and its
accumulation in brain tumor tissue in a glioblastoma mouse model. These findings provide valuable insights
into the development of peptide-based therapeutics and hold potential for treating brain-related neurovas-

cular diseases.
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Dynamic protein interactions probed by NMR spectroscopy

Dynamic protein—protein interactions are essential for diverse cellular processes but often evade structural
characterization due to their transient, heterogeneous, and disordered nature. This review focuses on how
nuclear magnetic resonance (NMR) spectroscopy can provide detailed, residue-level insights into these
complex interactions. By categorizing dynamic interactions into three distinct yet interconnected classes—
(1) interactions with multiple binding interfaces, (2) interactions retaining disorder, and (3) interactions that
stabilize or induce disorder—we provide a framework for interpreting diverse interaction modes. Through
representative case studies, we highlight the value of NMR in decoding dynamic interactions, where dis-
order and flexibility persist even in high-affinity complexes.

Class 1: Interactions with Multiple Binding Interfaces
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Advances in methodologies for quantifying protein—protein interactions in living cells

Protein—protein interactions (PPIs) occur in most cellular processes, and characterizing PPIs is essential
for understanding biological function and regulation. One of the most important parameters is the dissoci-
ation constant (Kd), which reflects the strength of PPIs. A range of in vitro methods, including isothermal
titration calorimetry, fluorescence resonance energy transfer (FRET), surface plasmon resonance, and
single-molecule fluorescence assays, have been developed to determine Kd values under controlled con-
ditions. However, the living cell environment differs markedly from dilute buffer systems due to macromol-
ecular crowding, compartmentalization, and regulatory complexity, often leading to discrepancies between
in vitro and in-cell Kd values. In mammalian cells, advances in fluorescence-based techniques, including
fluorescence lifetime imaging microscopy-FRET and fluorescence cross-correlation spectroscopy, have
enabled quantitative measurements of PPI affinity in living systems. In contrast, accurately measuring Kd
in bacterial cells has remained a challenge. Recently, in-cell NMR and quantitative FRET approaches have
been developed for measuring Kd in bacterial cells. This review highlights the principles, capabilities, and
limitations of representative in-cell Kd measurement techniques and provides guidance for selecting ap-
propriate approaches to quantitatively characterize PPIs in physiologically relevant contexts.
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Fluorescent properties and photostability of streptavidin-conjugated StayGOLD protein
for DNA labeling

Here, we report a streptavidin(SA)-conjugated StayGOLD fluorescent protein as a DNA labeling agent.
We investigate the photophysical properties and photostability of the streptavidin-coupled StayGOLD flu-
orescent protein compared to SA-mNeonGreen. Fluorescent proteins, particularly StayGOLD variants, are
recognized for their enhanced stability and brightness, making them suitable for prolonged imaging. Using
SA-StayGOLD in DNA labeling, we observed significant improvements in fluorescence intensity and re-
duced photobleaching relative to SA-mNeonGreen. Photophysical analyses suggest that StayGOLD's sta-
bility arises from specific structural features, including interactions of protein residues and water molecules
with the chromophore. Structural comparisons revealed differing chromophore environments between SA-
StayGOLD and SA-mNeonGreen, with arginine (R86) in StayGOLD appearing as a particularly relevant
factor for its photostability. These findings confirm SA-StayGOLD as a superior tool for single-molecule
DNA imaging, where high fluorescence intensity and photostability are essential for data quality.

SA-mNeonGreen SA-StayGOLD
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POLY.P-34 <H[0| © L|OHz) T AE{ 4>

Sequence Distribution Regulation in Polyacrylate Upcy-
cling via (Thio)urea-Catalyzed Transesterification.
Youngho Kim, Eunseo Cho, Myungeun Seo*

Department of Chemistry, KAIST, Korea

POLY.P-50

Senescence-Selective Senolytic Therapy for Age-Related
Macular Degeneration Enabled by a Self-Assembling Pro-
drug.

Jiwon Jang, Ja-Hyoung Ryu*

Department of Chemistry, UNIST, Korea

POLY.P-74 <RSC T AE{4>
Zwitterionic Chitosan Antifouling Coatings for Reducing In-
fection and Thrombogenicity in Blood Contacting Devices.
Nayun Kim, Woo Kyung Cho*

Department of Chemistry, Chungnam National University, Korea

IND.P-81

Molecular Weight—Controlled Silk Fibroin/Gellan Gum
Hydrogels via Silk Fibroin Hydrolysis for Tunable Me-
chanical and Biological Properties in Tissue Engineering.
Hosoo Shin, Gilson Khang'*

Bionanotechnology and BioConvergence Engineering, Jeonbuk Na-
tional University, Korea

'Department of Polymer Nano Science & Technology, Jeonbuk National
University, Korea / Polymer Materials Fusion Research Center, Jeonbuk

National University, Korea

F71=elE 0t
INOR.P-86 <RSC ZAE{>
Nanoscale Covalent Organic Frameworks for Enhanced
Photodynamic Therapy.
Yeonwoo Park, Seounghun Kang'*, Dong Won Kang*
Department of Chemistry, Inha University, Korea

'Department of Chemistry, Soongsil University, Korea

INOR.P-132

Electric Field Driven In-Situ Redistribution of an Insulat-
ing/Conductive Bilayer Interphase for Dendrite-Free
Lithium Metal Anodes.

Jaeseong Kim, Jeho Suh, Haksung Jung'*, Won Cheol Yoo02*
Department of Applied Chemistry, Hanyang University, Korea
'Precision Biology Research Center, Sungkyunkwan University, Korea
2Department of Chemical and Molecular Engineering, Hanyang University,

Korea

INOR.P-138 <BKCS ZAE{4>

Dual-Photoluminescent Au(I) Complex with Abnormal
Carbene Ligand: A Highly Sensitive Sensor for Phenyl
Sulfate.

Seung Beom Cheon, Youngmin You*

Department of Chemical & Biological Engineering, Yonsei University,

Korea

INOR.P-181

Al-Assisted Enhancement of Thermoelectric Properties in
the YbisxCaMniyAl,Sb11 Zintl System.

Junsu Lee, Tae-Soo You*

Department of Chemistry, Chungbuk National University, Korea

2026. 06 CHEMWORLD 85




13738 Chststets] stawEs], E3 A 7|7|1HAIE

INOR.P-188 <& AT 2IAF ©Eh CEh(21)/8 4178 ZAE4>
Homoconjugation-Driven Real-Space Topological Bands
in a Triptycene-Based 2D Conductive Metal-Organic
Framework.

Geunchan Park, Sarah Sunah Park'*

Department of Chemistry, POSTECH, Korea

'Department of Chemistry, KAIST, Korea

INOR.P-216 <BKCS ZAE{%>
Dynamic Modulation of the Diiron Center by Auxiliary
Components in Methane Monooxygenase.

Yunha Hwang, Dong-Heon Lee, Seung Jae Lee'*

Department of Chemistry, Jeonbuk National University, Korea
'Department of Chemistry, Jeonbuk National University, Korea / Institute

of Molecular Biology & Genetics, Jeonbuk National University, Korea

INOR.P-233

A Dinickel Carbonite Species Acts as a Nil Synthon and
Ni-bound CO: Radical.

Sanha Park, Yunho Lee*

Department of Chemistry, Seoul National University, Korea

INOR.P-252 <H}0| Q L|O}z) ZEAE{4F>
Electronic Asymmetry in a Low-Valent Platform for Cat-
alytic Methane Activation and Nitrate Reduction.

Yeong Jun Son, Yeongjun Yu, Seung Jun Hwang*
Department of Chemistry, POSTECH, Korea

INOR.P-261

Maximizing Metal/Metal Oxide Hetero-Interfaces Via
MOF-Derived Structural Transformation.

Jihyo Kim, Taehyun Kwon*

Department of Chemistry, Incheon National University, Korea

=d|2fetE =]
PHYS.P-309 <RSC ZAE{4>
Visible-Light-Driven Plasmonic Degradation of Polyeth-

86 sretmiH 2026. 06

ylene Microplastics in Water Tracked by In Situ SERS.

Junyeong Yang, Seunghoon Lee*
Department of Chemical Engineering (BK21 FOUR Graduate Program),

Dong-A University, Korea

PHYS.P-328

Charge-Induced CO: Activation on aza-PAH Supported
Single-Atom Transition Metal Catalysts.

Minhyeok Noh, Sang Hak Lee*

Department of Chemistry, Pusan National University, Korea

PHYS.P-342
Divergence of Multiexciton Dynamics of Directly Linked

TIPS-Pentacene Dimer in Cryogenic Temprature.

Byeong Joo Kang, Woojae Kim*
Department of Chemistry, Yonsei University, Korea

PHYS.P-356 <% 2901 7(x) T AE{4>

CO; Laser-Induced PdIrPt Ternary Alloy as a High-Perfor-
mance Electrocatalyst for Seawater HER and Rechargeable
Zn—Seawater Batteries.

Sieon Jung, Myong Yong Choi*

Department of Chemistry, Gyeongsang National University, Korea

PHYS.P-362

Laser-Engineered Ru Single-Atoms on Co304 Enable Se-
lective PET Upcycling to Formate and Concurrent Nitrate
Reduction.

Jangyun Kim, Theerthagiri Jayaraman, Myong Yong Choi*

Department of Chemistry, Gyeongsang National University, Korea

PHYS.P-410

Quantum Interference Enables a Global Search Paradigm.
Kyohyun Hwang, Seunghoon Lee'*

Computational Quantum Chemistry Lab, Seoul National University,
Korea

'Department of Chemistry, Seoul National University, Korea



PHYS.P-432 <BKCS Z=AE{4>
How Phase Separation Reshapes a Simple Gene Regula-
tion System.

Chan-Gyu Kim, Jeong-Mo Choi*

Department of Chemistry, Pusan National University, Korea

PHYS.P-451 <BKCS Z=AE|4>

One-Pot Synthesis of PdAgCu Worm-like Nanowire and
Electrocatalytic Property Toward Ethanol Oxidation.
Junseo Park, Young Wook Lee*

Department of Chemistry Education, Gyeongsang National University,

Korea

PHYS.P-472

pH-Dependent Aggregation of Amyloid-B1-42: Insights
from Coarse-Grained Molecular Dynamics Simulations.
Janghee Hong, Rakwoo Chang*

Department of Applied Chemistry, University of Seoul, Korea

PHYS.P-488 <5 2u}017x) = AE{4>

Generation of a High Valent Dinuclear Nickel(IV)-Peroxo
Species Derived from O2 Activation of an Organonickel(I11)
Complex.

Chorok Yoon, Jiseon Lee*, Kiyoung Park*

Department of Chemistry, KAIST, Korea

PHYS.P-493

Modeling Aqueous Proton Transfer via Reactive A-Dy-
namics Simulation.

Sangmin Lee, Chang Yun Son*

Department of Chemistry, Seoul National University, Korea

EAletetR at3
ANAL.P-8
Abiotic Phosphorylation of Sugars in Aqueous Micro-

droplets Using Induced Electrospray lIonization Mass

Spectrometry (inESI-MS).

SAEAH

Juhui Shin, Sangwon Cha*
Department of Chemistry, Dongguk University, Korea

ANAL.P-11 <RSC ZAE{4>
Development of Superabsorbent Polymer Microbeads for
Integrated Pretreatment and Cancer Biomarker Detection.

Bonghyeok Eom, Sunghyun Ki, Dong-Ku Kang*

Department of Chemistry, Incheon National University, Korea

ANAL.P-18 <BKCS ZAE|4E>

Elucidating Lignin Depolymerization Pathways by Com-
bined NMR, FT IR, and GC-MS Analyses of Technical
Lignin and a f—O-4 Model Compound.

Seungyoung Im
Department of Applied Chemistry, Hanyang University, Korea

ANAL.P-56

Base-Free Carbon-Carbon Coupling Reaction Enabled by
Plasmonic Hot Charge Carriers.

Juhee Ha, Youngsoo Kim*

Department of Chemistry, Yeungnam University, Korea

ANAL.P-108 <5 2u}9171(x) T AE{4>
Lateral Flow Assay with Peroxidase Mimicking Nanozyme
for Detection of Transglutaminase 2.

Mun Gyeong Jeong, Yeon Joo Son, Hye Jin Lee*

Department of Chemistry, Kyungpook National University, Korea

LIFE.P-114 <H}0| Q L|OKz) T AE|{ 4>

An Inner Mitochondrial Membrane—Targeting a-Helical
Bundle Peptide Self-Assembles to Enhance Cell Penetra-
tion and Restores Mitochondrial Function via Cardiolipin
Clustering.

Hyeong Woon Choe, Yan Lee*, Jaehoon Yu'*

Department of Chemistry, Seoul National University, Korea

'Department of Chemistry Education, Seoul National University, Korea
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LIFE.P-121

Super-Resolution Imaging Uncovers NAD*-Transporting Probi-
otic EVs as Nanotherapeutics for Anti-Inflammatory Regulation.
Ga-Eun Go, Bo Kyoung Hwang', Sang-Oh Choi, Doory Kim*
Department of Chemistry, Hanyang University, Korea

'R&I Devision, LG H&H, Korea

77|32t 0t
ORGN.P-178
Development of a-Helix Mimetic Peptoids via Sequential
Orthogonal Macrocyclization.
Minseon Lim, Yong-Uk Kwon*
Department of Chemistry & Nanoscience, Ewha Womans University,

Korea

ORGN.P-205 <BKCS ZAE{4>
Photocatalytic Radical Umpolung Enables Regioselective Strain-
Release Difunctionalization of (Aza)bicyclo[1.1.0] butanes.

Hyewon Ju, Sungwoo Hong*
Department of Chemistry, KAIST, Korea

ORGN.P-231

Outer-Sphere NiH Catalysis for Asymmetric Hydroaryla-
tion of Unactivated Alkenes.

Leejae Kim, Sungwoo Hong"*

Department of Chemistry, KAIST, Korea / Department of Chemistry, IBS,
Korea

'Department of Chemistry, KAIST, Korea

ORGN.P-270

Stereoselective Synthesis of (E)-Vinyl Sulfides via Visible-
Light-Induced Alkyne Disulfidation.

Suijith Karinkara Periyarath, Anna Lee*

Department of Chemistry, Jeonbuk National University, Korea

ORGN.P-290 <RSC ZAE{4AF>

Total Synthesis of Fexuprazan.

88 srermiH 2026. 06

Jinyeong Jeon, Cheol-Hong Cheon*

Department of Chemistry, Korea University, Korea

ORGN.P-309

Photodimerization-Induced Stepwise Tunable Thiophene—
Benzothiazole Derivatives for Optical Displays.

Kang Ho Chu, Woo-Dong Jang*

Department of Chemistry, Yonsei University, Korea

ORGN.P-344 <H[0| Q L|OHz) ZEAE|4F>

Pioneering Early Diagnosis of Alzheimer’s Disease via
Molecular Plasma Analysis.

Hoyeon Jang, Hyeonji Rha, Eunji Kim, Kippeum Lee, Yuijin Kim,
Jiyoung Yoo, Changyu Yoon, Sumin Kim, Sunghyun Kim, Jong
Seung Kim*

Department of Chemistry, Korea University, Korea

ORGN.P-369

Chemo-Upgrading of Biomass-Derived Levulinic Acid
into Value-Added Platform Chemicals.

Geunho Kim, Jung Woon Yang*

Department of Energy Science, Sungkyunkwan University, Korea

ORGN.P-393 <BKCS ZAE{4F>

One Architecture, Two Pathways: Hierarchical Bias from
Molecular Chirality in Peptide Assemblies.

Minsang Kang, Jintaek Gong', Seonggon Lee?, Seunghoon
Lee?, Sang Woo Han, Dong Ki Yoon, Hyotcherl Ihee**, Hee-
Seung Lee%*

Department of Chemistry, KAIST, Korea

"Department of Chemistry Education, Sunchon National University,
Korea

2Center for Advanced Reaction Dynamics, IBS, Korea

3Department of Chemical Engineering (BK21 FOUR Graduate Pro-
gram), Dong-A University, Korea

‘Department of Chemistry, IBS, Korea / KAIST, Korea

5Department of Chemistry, Korea / Department of Chemistry, KAIST,

Korea



ORGN.P-400 <3 A5 A} HEF HOH(2)48 M7 ZAE >
Thiourea-Catalyzed Enantioselective 1,4-Dearomative
Cyanation of N-Aromatic Zwitterions.

Jihui Lee, Eun Jeong Yoo'*
Department of Chemistry, Kyung Hee University, Korea

"Department of Applied Chemistry, Kyung Hee University, Korea

ORGN.P-401 <BKCS ZAE{4F>

Regio-Orthogonal Single N-Atom Insertion into Indoles
via NO Translocation.

Mugeon Song, llju Jeong, Won-Jin Chung*

Department of Chemistry, GIST, Korea

olo}3}

MEDI.P-537 <BKCS ZAE|4>

10

=it

N-Cyano Sulfoximine-Mediated Thiazole Ligation with
N-Terminal Cysteine.

Eunsil Kim, Jiyoung Hyun' Jiho Song, Hwan Jung Lim?*, Seong
Jun Park*

Medicinal Chemistry, University of Science and Technology, Korea
'Data Convergence Drug Research Center, Korea Research Institute
of Chemical Technology, Korea

2Center for Medicinal Chemistry, Korea Research Institute of Chemical

Technology, Korea
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PC-1 as a Lead Alkaloid Targeting GSK3p to Activate
NRF2/GPX4-Mediated Ferroptosis Resistance in Neurons.
Sang Qui Ngoc Nguyen, Seong-Hee Ko', Jun-Seok Lee?, Jae
Wook Lee®*

Center for Natural Product Efficacy Optimization, KIST, Korea
"Department of Pharmacology, Gangneung-Wonju National University,
Korea

2School of Transdisplinary Innovation & Department of Chemistry, Seoul
National University, Korea

3Natural Product Research Center, KIST, Korea
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MEDI.P-573
Discovery of Anti-Inflammatory Drugs Targeting STING
Pathway for Treatment of Autoimmune Diseases.

Ji Hoon Kwon, Jeong Yeon Yoo, Seung Bum Park*

Department of Chemistry, Seoul National University, Korea

MEDI.P-602

Sulfur-Fluoride Exchange (SuFEx) in Medicinal Chem-
istry: Synthetic Strategies and Applications.

Soobok Kim, Han Yong Bae*

Department of Chemistry, Sungkyunkwan University, Korea
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Synthesis of Avenanthramide C and Its Analogs Utilizing
Classical Condensation, Saponification and Acidification.
Yeon Jin An, Jonghyun Cho"*, Eun Rang Choi, Eun Bin Cho
College of Health Science, Dong-A University, Korea

'College of Medicinal Biotechnology, Dong-A University, Korea
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Progress toward the Bpa-based BacPROTAC Strategy.

Seo Yeong Jang, Jung-Min Kee*
Department of Chemistry, UNIST, Korea
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Understanding Synthesis Space in Ligand-Assisted Repre-
cipitated CsPb(Brxlix); Perovskite Nanocrystals.
Yein Kim, Jonghee Yang*

Department of Chemistry, Yonsei University, Korea
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Size-Dependent Bandgap Modulation and Recombination
Dynamics in Formamidinium lead iodide Quantum Dots:
Exploring the Limits of Quantum Confinement.

Jaeeun Han, Bong-Geun Kim', Nurwarrohman Andre

Sasongko, Myeongkee Park*

2026. 06 CHEMWORLD 89



13738 Chststets] stawEs], E3 A 7|7|1HAIE

Department of Chemistry, Pukyong National University, Korea
'Institute of Sustainable Earth and Environmental Dynamics, Pukyong

National University, Korea

MAT.P-519

Structure-Property Relationship in a Series of Sodium-Ion-
Conducting Oxides NasMSi:O7(M =Y and Lanthanides).
Yuijin Kang, Yujin Huh, Seung-Joo Kim'"*

Department of Energy Systems Research, Ajou University, Korea

'Department of Chemistry, Ajou University, Korea
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Surface Grown Mg-Al Layered Double Hydroxide on
Spherical Alumina Beads for Efficient Removal and Sep-
aration of Phosphate from Aqueous Media.

Yoon Kang, Jae-Min Oh*

Department of Energy and Materials Engineering, Dongguk University,

Korea

MAT.P-552
Interface-Maximized Core—Shell Heterostructures for
Universal Enhancement of Mechanoluminescence.

Chang-Un Jung, Hyosung Choi*

Department of Chemistry, Hanyang University, Korea
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Synthesis of Transition Metal Dichalcogenide Alloys via
Intense Pulsed Light (IPL).

Minsu Kim

Department of Materials Science and Engineering, KAIST, Korea
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Electrochemically Formed CMC-Ni** Hydrogel Interface
for Improved Gas Bubble Detachment in Water Electrolysis.
Myeongjin Kim, Ji Hyeon Kim, Kyungsoon Park!*

Department of Chemistry, Jeju National University, Korea
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"Department of Chemistry & Cosmetics, Jeju National University, Korea
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Nanoparticle-Mediated Electrowetting in Hydrophobic
Block Copolymer Nanochannels.

Yerin Bang, Seung-Ryong Kwon*

Department of Chemistry, Gyeongsang National University, Korea
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Synergistic Tandem Catalysis on Bimetallic Single Atom
Catalyst for Efficient Electrochemical Nitrate Reduction
to Ammonia.

Seongin Hong, Yun Jeong Hwang*

Department of Chemistry, Seoul National University, Korea
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Effects of an IPM Cycle-Based Education Program Using
Generative Artificial Intelligence on Pre-service Teachers'
Sensemaking Experiences.

Jaehyeok Lee, Najin Jeong', Seounghey Paik*

Department of Chemical Education, Korea National University of Edu-
cation, Korea

"Convergence Education Research Institute, Korea National University

of Education, Korea
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Comparative Study on the lon Selectivity of Transition
Metal-Based Prussian Blue Analogue Electrodes for Re-
source Recovery.

Jinee Kim, Sungsil Park, Yuhoon Hwang*

Department of Environmental Engineering, Seoul National University of

Science & Technology, Korea
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DNA/RNA Amplification Instruments & Devices

- PCR, RT-PCR, gPCR - Conventional PCR

- Real-time PCR

- Protein Synthesis and Purification
- DNA/RNA Preparation

Protein Synthesis & Purification - Electrophoresis

- Synthesis, Purification - Microbial Culture
- Protein Service - Vortexing & Spin-down

DNA/RNA Preparation
- Spin Column, Magnetic Bead

BiONEER

Innovation « Value « Discovery

BIONEER Clobal Ce&nter

Custom Services

- Oligonucleotide (DNA/RNA)
- Gene Synthesis

- Gene Expression Analysis
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Functional Analysis

- Cloning
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