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D47-01
BRI A E A
MBI R
1 P EBEEARRF

ERIEAZIR (SNAS) FHANAKNL ¥R 1M o 25 AT I HES Y DNA SR B, PRIHRIL 2 F R AR B R
DNA Fr AN H 3 BIIURFE o7, AEALZA AR AR I 9o B 27 DL R G R oRoRL 1 L3 <575 Thi 19 B 2 A
BB A ST FE ATk e L 2 e SRR It B HES TR BRI AL IR Sk A OT IR IR R . IR AR A
PEIERBR LA A RO, B R, SRS . SRTHERRSEL AT sR I NI AS Rl R
REJ). TR, —Uet ARQUETERE IR & o7 iRk B, Fe T “RES” MY e e, ST
R € R ARRASE SNAs G, BITN 7KK TR DNA HERECHEZ I HR 28Rk ARG it
FOLAT T T BT LRt e, S5 G BATWI TR DL, BRI AR H RS A AR BAZ IR BRI HL ) e
ORI E AR, DUYIBHOR AR AT I AR TR A JE

DA47-02
RNA MRS H BT RIBL A
WA, MY, JERR Y, BB Sk BRI, MR
1. BRAZIE AR
2. PR LA BT

IRAE R AR ARE B3R, KB CA TR R T84 G BRfEs, 1MRHRE T ZIRPIKEASE
T R (R A0 o A5 9 — i B T Gm AR AR, BXBRAE RSN AT € AT BOE S PIK 451, BIRZIR YK A
Hrb, B4 RNA ST ARERIE R R R FIRFERA, Wi BA RNA 7T THE, TRUERE
TR A A 5 o X8 N TWTH ) RNA HESR 2540 PR G H i 44 2R TR A2 IR A I D sedRe v, eh b
AT —FH BRI ——RNA HEAUZ IR . A ANESEXIR VB2 5r 52, RNA HEAZ IR A B A SR (1 HE
BREERYRHE, TR B HIAT AR IIGE, X R TR BRAUKEAR NS TH A DR R ) e
. EN RNA 737, RNA HEZ RN 5 RRFZEZE (W1 TLR3. MDAS) KIZMAAHEIEMH, B
B S WO BN . 1, RNA NEZEZS M vl A SZAR-FRAR I J LT UCRC P, Al SE SR | B33 N
XS TN A B TIRNBRAR S R A G 2R 5 H LA 2 8] ) AR ) ) BEAE EAE AL ANE 5 7 S0 /2. B
RNA HEZZIRE AR I RFEE A e, F 5 o 5 S A 1) A8 SRl & 000 D9 5 R M B 3 A L4 (i 4 A it AL A7)
MAH ST H.

D47-03
DNA K142 55 h 3548 ELAR A (K B R
PRI
1. EEGURBEAF G

Z W FE AR AR B AE S 1% ke BB, BB S R n . HARENRN i a-18 AR EAE
MEAFHEAE S AREE D IR TR 24N 2) HilE-Fiik BAEM AN R T, HITFssH AR
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BRI SR ACRAHLEE . DNA FT RNA AU S5 A7 AEAR 22 83 R W ASE HLANEE S, BT R 4L
HANEE T IR] ) P [ 38 5 RN, # IR PR IR A T 8 1 FE Rl B — F) AT 5 AR — SR A A B K ) 22
s FEPUR-PUAR TR, 2O AHELAE H B P R A AT 22 SO AR AT 2 A 2 18] 1) e S TR DL G S8 v
VR T BURSTIUR-DUR R S04 H, WA 2] 19G XU 4s &5 Spike &2 H L=/~ RBD H3LFIMEM, fe
B 7HSR T INES G R R A, TERE R M E S, ERREERGT, U AR E YR
o XA RN A A R AR AR E FE T 0 2 O P R LR SR ORI LR, T B AR AR R AOA
Jo A E

EE BN

[1] Yang YR* et al. Distinct Modes of Inter-spike Cross-linking Reveal S309-class Antibody Evasion
Mechanisms of SARS-CoV-2 Variants. Nature Communications 2024, 15, 10578.

[2] Yang YR* et al. Studies on the Synergistic Effect of Tandem Semi-Stable Complementary Domains on
Sequence-Defined DNA Block Copolymers. Journal of the American Chemical Society 2022, 144, 46, 21267—
212717.

D47-04
Active DNA Photofluids
Nannan Deng **
1. Shanghai Jiao Tong University

As active matter, cells exhibit non-equilibrium structures and behaviours such as reconfiguration, motility,
and division. This capabilities arise from the collective action of biomolecular machines continuously converting
photo- or chemical energy into mechanical energy. Constructing similar dynamic processes in vitro presents
opportunities for developing life-like intelligent soft materials. Here, we report an active fluid formed from
liquid-liquid phase separation of photo-responsive DNA nanomachines. The photofluids can orchestrate and
amplify nanoscale mechanical movements by orders of magnitude to produce macroscopic cell-like behaviours
including elongation, division, and rotation. We identify two dissipative processes in the DNA droplets,
photo-alignment and photo-fibrillation, which are crucial for harnessing stochastic molecular motions
cooperatively. Our results demonstrate an active liquid molecular system that consumes photo-energy to create
ordered out-of-equilibrium structures and behaviours. This system may help elucidate the physical principles
underlying cooperative motion in active matter and pave the way for developing programmable interactive
materials.

D47-05
DNA PR 4% Bk
] [ 4% 1
1. R R

SAEMIER A TREEA BB TROE . TR R RS, U5
DERWRE, FUERYE . SN A VR 0 B O PR T, LA A ST A 0 3R o R M A 0 R
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TG AR IR 2 Mo T IR B e 8O B e, A7 7EAe PURSRANS . fpmthiss . masrhios
Sk, SEUEYL R RO . EEEE . ShAS NG A R REANGRIAR . AN, Ao Tl
B PR AR DA HEAT AR A OB, JRIE R R IEE . R L b E TS AR FH iR A
SRNERIEAS R AN AR XSRS O A P RE AR WA AR AL 1 B i B . SR, An RSB
TelF o> T BREHERR ARG HERR S, AT A e AR B ik, 2 — R AT Hh M B X R ek,
FATARA P M T FHEVE . 9K 2 8] 0 Hf R A0 R B B8 m R VE S8R i) DNA 9PRE N T A,
LG0T TRERRAEYL BN, W T AR50 DNA IRIKE R, JFAE 72T DNA IRIEHI 1=
PEREAEDAR G s, W T RSIPGEMN S B E . SRR R R AR EaRE, A e
RO LA,

D47-06
LA Al Bl AR B A AR K mRNA-LNPs 3% R4 30+ 53
R

1. VEBHZGRIR S

A PR 4K GLNPS) /& mRNA 1 1) H B 6 2 ik, b a8 AR (ILs) & ¥ mRNA
IR R YRR ) B Ay . N T F R ILs R RANIRTHIERE, Wb s o sA HE4 kA 3, AR
SN TR BRI o FREMB AR TR —A T Al @ik, ATEERIREREE, &It e 2 m T & Ak is
JF A mRNA-ILNPs H T 097 . B T ILs Bl M 213 Al A THESL GLNPSK), #Tiiil
SRiE SR GNN B RIEHAT RS, R 2 FRHIEE S, RO B TR B 2 oA M5 5., A8
F Al B AR THAE SO 17,472 Ffm] 257408 53 AT G028 Ve 70 200 18 108 R IR F0 , 97 328 HY 50 o]
BTARRE R, BT T B 1AL, %2 ILs-mRNA FH ELAF F FEAE L mRNA-ILNPs [ 1255078, H a3k
5 R AL AT B AL B AT A (UQi-4CR 414D FRAEFEH % i mRNA-ILNPs, 38 41 f AT Py s256
HESE 2 Ff MRNA-ILNPs B 5 B2 80N o S5 FAERE, 51\ Gy s 3k 30D e vl 88 PR, e
S G P2 Ve 70 R 336 326 1) XU ERL T R o A TR A B 2 A2 AL i A 7R 1) s 3 WA A TR L P AT R A 7 3
9 MRNA FEH RSBt T — a8 A s LB 2%

D47-07
DNA hydrogel regulation inside micron pore with ion current rectification response
Peng Miao ***, Jiarong Guo *?
1. Suzhou Institute of Biomedical Engineering and Technology, Chinese Academy of Sciences
2. University of Science and Technology of China

We develop a DNA hydrogel-based electrochemical approach for organophosphorus assay through stepwise
modifications of micron pore. Unlike conventional micro/nano-pores based detection methods relying on
translocation signals, this method explores an ion current rectification (ICR) signal. It is also less prone to noise
interference from complex matrices. For DNA hydrogel regulation filled in the micro pore, the linker sequences
with sticky ends interact with hairpin-structured initiating strands, triggering multiple rounds of fuel strands
assembly. The elongation of the linker sequences ultimately induces significant variation of DNA hydrogel
networks. A weak molecular recognition event can be facilely transformed into a distinct ICR response. This
mechanism can be applied in versatile sensing applications. By designing distinct DNA initiating strands to bind
various aptamers, a range of targets can be analyzed. The incorporation of DNA hydrogel with micron pore paves
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the way for the enhancement of electrochemical sensing in fields of food safety, environmental monitoring, and
biomedicine.

D47-08
DNA H4A kR
EEM >
1. BT K2

DNA REEWAEY AT, WR ARG AR MR TT. WEWERME LS, DNAK
2H 2 E ) 1 B A B P 7 T G A DL SRR PO v P — KR SR, MR, HdLdeRe
5 DNA 73 AL 23 [ 45 UL K SRR AL 22 AR R DDA oG o DRIk, FERR PP AL vl e 51 f) 2 i
M EFZN DNA 73 745 DL F L, S BEMER . RO SR T 2T, A A ks
IRV A . DRES M o

AR FHES 7% DNA B AR Rt T oaifids, WS 7 RIS (1) K& DNA =4EHESEH)
BRI REHEOR . Boe, M —OrBHE Al & Mk . M2 DNA HEZRZ miikp k. Mt —
() BB, — BB TR Ot i Ae e /R I E A A T DNA Bz fa) “ 4 e -F 4137 B
IAMEEAT Y, WA RO =R EE R BN 2 R AR, SRTHA 5. SRR, BRBUREY 5 uM
iF, LA Na“ B 48 Mg®, DUTHI R4 285 77 5 B~ 23948 71 2~87%. FLk, &1 P37 DNA AR B 45 #y24 i f1)
SO, SEEL TR TR S BT U S ) DNA HEZR 2 T RIE FE VRIS (2) R EIEE 81| RS ) DNA
HFAMARTTIE. T M FHETX DNA A3 mia e fEH 2R, M. &R
73773 I SEEL T DNABNZS B AL pH Wi R S IE T AL A %8, Rk — DA 1 RIS 2 i 5 as
FIH Ag™5 DNA Z[E AR R BCAAE I, R R T B @B 5KE) ) DNA 3has H A T775

D47-09
MERERMAGYIRBE R AT
LS
L. VU)K S A8 i B Bt

IILIR GV IR R M o B LB 4 10 A7 2 5 1 2 HE 2k DU i ARS8 R (tFNAD
TR TREAN i i s hiz T B . i R R I IE B 5 25W) 1838 G A% OBt 7 7L,
HIRGRH WA E-AE-tFNA” BARES . BETTIESE, tPNA BERSIEN 5605, ZORESHN L RoA sz 0
Y8, AROREM YRR AT AR S G B AR 0 A 22470, IR SRt BB o IR
TR BRI ML AR B SUER e B (AT N AP 2 i i 55 05 T e B o 2 28 A BUB RN, 7
TGN B G2 SN S BE L o S 0L G #5106 U2 RG22 X, 24k R A5 K%
tFNA DB FIZEVIAI B VE S AT AR B 1, HE 1 “tFNA-BER/ 2587 BT 6. —Jim, ARk
BEE M RGP OR i B R S TR ELANCKT R A 7> T RAEEOR, SKBL T siRNAL miRNA S5 SE%H IR 24
VIR mREER: U7, JEid DNA GBI T RS R e, JFAAT DNA XU TE ) M 25
IREFTEER. ZRRENITHY). ZEERGREFRT T AMNHLRER T B E SR,
RIS A R T b . AT FUESL T T icit s B4 BT R IA R 2 B Bl AR R, %
PREGMIFE LG L S SORE DI I IR IR I S5 U A ML SR AL 1 BT IR BRI R 5 R BRI, 78
73 FEBL 1 REZRALIR 29 R e AL e 3 2 7 A A VB VE B 22 SR
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D47-10
T DNA BB RERE TR

== 1
HEE

1. GRYTSEEG =

TR D AT AR A R s RV R 1R 7 X — SRl TRE R, 2B R G h 4i i 7 5 302 B AP R
Ko PRI DNA B3 s RS R DNA FEAEBldE BAMACH IR S . GRS 2 2 2 R
LS mtE, SOVBRARRE T, I R - §RCE R - R B, ATSCILOR 2 DNA 40K E 1
HZH%E, Horb DNA A Fhbfh 558 35 I sz R e i 9K 8 A KA B S BOR . AU Fm TR, 3R
MTRIHFEAML S HAl, A5 20 LS e AR R FR AN 2 RIS T oK GO P 1A RUBEIE R o R R
fegiity - AREMF I BHIL R, I “ BP0 - SISWRNIAEE R gRERFE, e bl
B, GRS SRR A s

D47-11
AT DNA W4 E AN SR T Ok SeR

1. UK

R R e RHESAEMRIR . B1E B S90R0C TR B IR . A5 DNA
AR A ARG, WEZESR. SEANEETYORRES, JHH i EFErE— L& m
G INUHIRESS: EAMBE O A SRR ek B A, R A, MG AR IR
O R AR, RO A A BB N iR Purcell BN, MR UKD THBUR 5 RKOGEIE: B0
(NV) 9K &R #8008 75 S 9RO 5, BRIEARAR S et 4 i, 7R =R N SEs 70 £%
(1) R S i SRR T R P B NESS M R M S gk B e it e, nTIKSIA R A K
5t P A R TO B SR FE S T IOCER, RO T mIPERR S, TR e CaYEREDLE T, 1E
A 5 AR S [FPBOE T R KA AR ). 25K, DNA GKERTE 57 J0R
A FHEPE R REAE AT A AR R, N HERL RIS BRI A E TR
— YUK T B T HE .

D47-12
DNA-BRGUKRE AR ST 5 ThRE e
PREM
1. B H TR

FLEERRAKE (SWCNTs) PRIH SRR AR K A5 LA e B L2 D M2k e, C&fE 2 AU
BEITIZN . SR, BT SWCNTs A S a2z, H@®EAEILH EEFARE T (chirality) 1)
TRAY), IXBRE] T HAEIR 2 AvR A BRI - S T R RIX — A R, FRATTH: DNA .85 % SWCNTs (15K,
R 3T H DNA-SWCNTS A K} M 77 E AR 58 5 7 SWCNTSs BI7K IR AW AH A 1, 508 G 2
ANF ) DNA 75 5A A FPER) SWCNTs 2 [A1 R I0 H e e 1 FAH BAE A .l A v i 4% DNA 5 SWCNTs
I EAEH, FRATSZEL T DNA-SWCNTs Z2 A L2540 5 DhRE PIRE B L 1T o X —HE AR IRATIE 2 /N4
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RS T R [1-4]0 A IRER &0 N A BORAE LU =AN T IS A : 1) 54 SWCNTs
fIr s 2) WS ERCE: 3) HIMETHEIE. FR, REERRAR XN 5 K5
BERORAINLEE, I A ARORAT ST (09 77

53R
[1] Lin, ZW.* et al. DNA-guided Lattice Remodeling of Carbon Nanotubes. Science 2022, 377, 535-5309.

[2] Lin, ZW.* et al. Understanding DNA-Encoded Carbon Nanotube Sorting and Sensing via
Sub-nm-Resolution Structural Determination. Sci. Adv. 2025, 11, eadt9844.

[3] Lin, ZW.* et al. Accurate DNA Sequence Prediction for Sorting Target-Chirality Carbon Nanotubes and
Manipulating Their Functionalities. ACS Nano 2025, 19, 2665-2676.

[4] Lin, ZW.* et al. Machine Learning-Guided Systematic Search of DNA Sequences for Sorting Carbon
Nanotubes. ACS Nano 2022, 16, 4705-4713.

D47-13
Precise DNA assembly-enabled high-resolution device fabrication
Yahong Chen*, Wei Sun**
1. Xiamen University
2. Peking Univerisity

Over the past several decades, the continuous developments of high-performance electronics and optics have
been relied on the evolving of top-down fabrication tools, which not only define the minimal footprint of complex
device structures, but also engineer the interfacial transport for higher device performance. Meanwhile, the
resolution of conventional top-down fabrication tools is often limited by their underlying physical principles,
making it challenge to scale the critical pitches down to few nanometers or achieve atomic-smooth boundaries for
minimizing the destructive surface damping. Alternatively, bottom-up assembly of functional materials suggests a
new way for constructing complex high-performance devices. Because the assembly processes rely on the
molecular-scale interaction to tuning their local geometries, the minimal device footprint could thus be reduced to
few-nanometer regime. Besides, bottom-up assembly is compatible with wide solution-synthesized or
CVD-grown low-dimensional materials, display unique atomic-smooth boundaries. Based on these characteristics,
the assembly-enabled fabrication paradigm has been used in nano-electronic and optical devices, including CNT
devices, sub-wavelength optics, and non-linear opto-electronics. Meanwhile, it has been also observed that
geometry variations during assembly, due to uncontrolled rotation and sliding on substrates, largely affects the
performance of the assembled devices.

Here, we present confining these defects with both geometry and physics approaches. The rotational/sliding
freedoms of individual nanomaterials are suppressed by spatial confinement. Therefore, both 1D CNT and 0D
nanoparticles display uniform prescribed spacing and geometry. Furthermore, the impacts of materials irregularity
during materials synthesis are reduced via topological protection. Based on these features, we demonstrate
precisely-assembled materials not only with device footprints down to few atoms, but also performance superior
to their top-down fabricated analogues.
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D47-14
F TR BRI (A0 o A B 2 e S T R AL B 5
FLtse *, B!
1. EH K

A A I BORAE AU Wi S 82 55 e P 2 (R HE DASHE,  BR ) 17 A A AR D3R o (A R
IFIZ— e, ARFTREISE “ BB QU—aS R RIT, SRR TR E IR IR s . 52
7 A E AR A S AT S A AR B, IR T o SR REA RS AR R I SRS, R T A S A R
B AN e ERRIR, SEIL TR AR R RO T, R A A e R AU IR A I v Y P B E
TR E R

D47-15
Al 9mTE B 4L 9X3) 1 DNA 5 B b HE
BRIR I Tx, MR, B °
1. [FBFR
2. RilgAZimARAF

DNA {Ey BARIEFERIBAEYI I, SEfE S . THEYRAAERE TN A TSR0, B
NEEEIRHRAE BAFEN L. H AT DNA EZAEN 4P S fE S M t, ATRBAL G —
YETRAE PP A i 30, AL 1 B S g A - B 5 -5 ST ORI AR, MY 1T T g e H 4126 1) DNA
DY BB RS, SCHUE BRI T SSE DR . AEINSEAA A 5T, SRATIAE B DNA 4R
TR AT RG] F-HEE, 35 59K B SR ARG HE G A, 2k B ST SIS EAE DNA 4R B2 2176k
BT —YEREE P 105, 1ZJEMEBIT DNA KEEE i m hir SBAe 2 rerE, NEERM T AS
IR IR VR (K 5 B 70 734 o 7220 T UHS T T, 3RATI2E T DNA Hr4RHEZL 25 (8] g i 55, 115 DNA
B TTHIR N AT, DLSEIIN AN R Dh REAR SR i) 2 2 4% sl ) e s ) 2H e i RS AU PR, AR IR
A7 5 R EOCRIE AN H AR A LE X 358 A, SR SCBL T R A0 A 1) DNA THERE S S8 IE . %7574 7 DNA 1)
A8 FHERE T AIFAT ISR S, eom MR 7> T U AR R ok NP SRBA e BRI 77, oI R A
FNRFAL 707 SR R BE 1B

D47-16
ZET DNA RBIR m JLHAE R AR A4

2 1
P A 5

1. M RHOR

JeiliFRAE A7 UL RO Bl R A AL v 3800 7 R B A REAG TR R (H w0 SRHE T SRR
IV AL KA ISR i S PR, T ZE AR . 0 TR S K] DNA B 13RI iz s 5 1k
HI AR B PR T RE . PRI JE 1 e R AR ol S BT 28 ] o 3EHE-DNA XE 7> 1. JEid DNA
SRAKP B I NSETE o ICHERS R A VA B AR AR dr iR R BRI S PR R, o SRBERRL B e R AR %
DNA HJDhReseflt 762 T B IXFHAL n JLAE-DNA SR EMA RIB R T n SLHEMRHE G2 ALK AR
W BT R ANEE, BRI, ()R EREIREZE TN © ILPE-DNA XCE 3 T I KB etV
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WAL RHRAE T — 2 THH L], (2)2E T DNA Zwhid S n JLEER R e O R e T Sl e
SoIE AP ZH LU A E M RL; ()N H T -2 B AR I7 A AT 1 o IR R 6 F 6T R

EEPUN

[1] Zbhang, W,; Tian, L.* et al., Nat. Commun. 2025, 16, 2300.

[2] Fan, G.; Tian, L.* et al., Angew. Chem. Int. Ed. 2025, 63, €202425654.

[3] Fan, G.; Tian, L.* etal., Angew. Chem. Int. Ed. 2024, 63, €202405600.

[4] Xiao, F; Tian, L.* et al., Angew. Chem. Int. Ed. 2022, 61, €202115812.

[5] Xiao, F; Tian, L.* et al., Angew. Chem. Int. Ed. 2020, 59, 9702.

D47-17
T DNA R R Z A8 e B AL IR K& 41 MiG Y7 B A
Bl
1. JHIFE KA

IRIE N EE A TIRE D T, ADORBALAE B I EEHA, HARRE DI REIL R thig b 2 82 K
o INRERZIRHIAR . DNA 9K B35, LK DNA SRR 58 MR 1 & R 15 i BAT 5
THREME AE DNA GBI T AT HE. i T DNA T4 L AMOASHERT mintt, ditgmBEnl i, LS
s BRI REAL IO (ERITE, B8 DNA GRAREE D iy — R EZ AT RE T TR, A0t
FHEE ZHRN S . £, ROBEHEETERE DNA FUKM R A DR AR ML i B B ik, il
F A BETHET DNA B REGKE B, X 4 R 1 B A2 AR SR 1K) 731 R3S i AR e A T g #E 1 75 A
HLG AR, AR AR5 5 A% Tl gt AT BT SO, SCBUS A AR 5 NI AT VARSI . A DNA
RSB LAR, UREIRZ AR RTK OV E AR, AT E 2 7R SRR B A SR E
AEAINEANG T JBS mIRNAL ITLLAME KR E 4RI . AT E T DNA 49K a5 AF1 DNA #T4%
AR SEBUR T RTK SRS 1 H SR OR R RS HERBRAL 1% . BEANRATIE K JE T2+ DNA-H A
RGBT CAN-TE $OR,  SEHU T8 40 B 2 th 7 i 1) 22 0 e B R IE AR RR, I FE i 22 0 B0 8 5 e 2
YRGS RLRE, AOKPER T T AR AT REEOR B IR A B R R e s BATE LB &2V H AR, Mg 71
SR T, SEBLEZAS (pND R FANRE B 8 o S IR A0 70 2 A P AT R S P i o2 R N iR 5 0 3%
A, FERTI TR T4 B ARG N A 3 T 4R

D47-18
T R ) H B RURL

R *

1. TSRO B2 220 AT

FORLRIRE S 1973 SFH2H oK, 220 50 4R MKk e QA O BB A HoR Sl i i 7> 1 THZ
o SRMTHLE N F 0 BRI F AN e 76 20 L B2 2 A AR R e 22, Jorh R B JR DA B A
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FEHRE SRS PR IR DNA,  [RIE BREAY 3 (1) 75 BEAECE AN B AR S I o, B LA 2 R0 i Gt iy L2304 2
Ji 22 5| LR ) N R PR AL IR e AN B BE P, (7 B R 75 5 dt RS 1 PRt vy ) 22 R B 6 XU o R0 b T 2 4
LA H B 22 4 1) 43 TE DU R RS HE R 22 [ R Je 75 SR R A AE W) I B R . [l 2R DL R
], FRATTHR B TR FAE DNA IR 2528 UAED & . PRIRFEE DNA (CssDNAD, XA BAFR N H
FERURL, 3 BAL G ORI R R BRI e, R R R R RS . BEa KRR DA R S5kl gt Hi
BRI &5 A S TR B 7y TR —.

D47-19
e e R R
FivE >
1. PR

PR A IR TR ARG TT (K L Z AR A543 o 2RI, FIAESNE RIS, DNA AT RNA f7AEAL 5
ZRVEA . AEWIRETERZE NS . (AL AR SRN, W LA R i R DRI, 1 SRR 1 P F
fERE ST BATEEBEMERIHERRZIR, 8RR AR 2L SRR B YR E . JATHSE
FERIRLIRI A B 08, AER Rk KOUHDIRE . SEOUH N ST IS T — REUSER . B4
(1) KR TARRM AL BN s, Rigdert PRI ShREMEMRENE; (2) TPk 7T AMELEE
MR RIMZIR, ASHEE 7B RNA Thig: (3) B A G R IMARRMZIR, L5 73K
e FNU R AR . XL TARE N AR S| E BB, TPk T B EIRIIREMEAN AR E MR IR T
H, NP E TSR I 1B A EOR .

D47-20
RSB RRADRLE P B T4 40 fu Th i
FhNER
1 REERE

YT M A iy RGBSR AR T RE BT, B0 IR AR R R S AT e Th BE AR A B AR OG . ALK PS5 Ui
FIThRE 2 LE YD AL T AN 2P0t T U A% O e 880, o R AR 2R A R AT SR A L.
TR R AR . JF R IE A BEE . ALY RIE R 38 2 38 A R E AR P A 504 i N RE B8 1 R BRPE
AN JE A R P AR 2540, DAXT4H M 25t A DhRe =R sg i . RRE M EMA RIE AT A,
SEHLARIE RS HE R ) A N4 A5 5 (pHL K+, ATP. GSH. ZEWl4%) dSHTEhAH S, R4
RERG THE 42 BRI 1) S

R T R — PRI AEY Koy 7, BRI REHEm N REHE2E . DhRE R e, 7EREUE
=D Re M RMA R R B AR . AR LR 2 T OIS B R E A N TR, RET AR
REMIREHE IR, $ed “IEIIAREL LR B E R B AR, REUER Al A 15 5 R 4i e Thae ” iat
FUEEE . AT IR T RYVEE RSN, o B AR BRI R 2 SR A B B A R, VRN M D e 4%
I N T o R RL I RS U S S 40 M A= P15 5 AT R AR SR A 42, SIR 7 % e B 28 v .
RIZeik. TLRO 15 ‘518 B0 S 20 M A RS e v 42, G0 1 40 Dl R 428 0 I 2 ml 4 e ARG vtk o X
i R . FH I 90 75 3K FRATTR PSSR AL AL BR A B AR ZH 25 AR SITEIL T 35 A 6 72 240 L S5ty AF0 9 4 B 1 3
Bag, TEVERISUE T H REFRIPUMIRERE 71, N BN B R TSR T R R
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D47-21
T DNA TSNS RSN S R 5 04T
ATl
1 BRI TR

2 M S R B N B I A2 B, K RS A RN s A A i A S T S A A
BURZS, X FUBIR K R R SRR AT R AE AR R T 5 iR B B e SOM BN B . B0t 5 A 3
MRERIBIASIEN, BIE AR T RIEARE, K m B 757 TGS DNAzyme BURFEUKE EE, HIEEA
TS BRI, I - S T i A S AT U B AR M o AR T A A B BT R A
T ps EIE, 8R4 B 7N DNAzyme A%k 1 15\ TKIEIE N EER M AR MEAT BT, 454
TR HLA 245 o SN I I DA R SO0 AR, TSI TN 85 JE T8 E S RV RS 2 8] () T e 4 5
SN EHAS T . N TESBOEE R A WA FERRZEIRES, 0T BEAANFESRER . A B RZhEED 7
HAEA NS EIRE N HES AL 3 5 B RO o N TS R T kN AN A, e 5 53 S
BEIRES, ATRASEEIA R T s B E s 6L, IR i A5 5 A UG AT SEN sh & 70 #r,
A AL L A A MR R I BT HR O T — Rl (g s S8 o B I TS B IE FLER A, AR g
P HEAT B0 T KT () DNA BSBEREHEIE A S A . Oy 7 Se B RS 5 A i 5 ah S i, weit
T IS BRI = AN B R O = BB EE DNA BSIRTRESE 1, FM &b v Bon] o e s 30 (n
DNA FrBt. EARE. B ET5) BATR SR IEMN, 8 5 30 AR X 5 I A5 A4 A2 51 % i A 45 #3842
e, HH P BORT S SR E LIRSV T IREER LI 3RIE, Si G BOEAURE, RIS DU M iR < X 35 =)
P . DNA ESIRINRESEH AT SOEARRE, R I SE 28 't i BORHE 4 AL 2455 R 8 I A% i i R AT
NS HAZ 3T

D47-22
DNA TfR4b4t i s e A= Mpr ket
F ks

1. R ERRERE T B RO S TR T

LA FEE (EVS) 2 g b FI RN TN, PTAEARI 2 (Bl bety, =& Fia ar s s
GORMPRL. SR, TR AN B A AR SR (TR RZ — T RE AT AR ) EVS SBIE RN T % 18
if DNA TREfbesisE, FAVUTR 17— MMM EEERIEZIR (EV-SNA) 9oKE5H), BAT R ek,
R G AR e A A0 3K PR R 5o EV-SNA BT DL 32 Y ZEIORIR EVs R, H5 EVs 4N IA RE /192
w1 I 10-20 £5. 5 AN TR A SNA AHEL, IETE EV-SNA FEAE LA Je i) J5 AR 40 i b 22 30 B8 4 1) 2
PRI AE R EAT ) s LR ISR ROR . Bedh, RATFIAT DNA Bk, seil 7 JF AL sis &2 1
WML EVS FILHAR I 75 S it , XA AR R I P REE AT AL 1SS 1) EV-cell fERTIATE, Hgf%
EEVIRIE EV-Cell fEH], SCVFAER AT HEAT 2 B R EV-cell ZEW)IEAZIBIN . FATTHE— 2R & i
EV-DNA pathway, AKagiiaFrZ40, el 7 RIEMEVEA S T4 (FGSCs) HIE WA T-VELERr . £
% EVs SHUAREART I, FATAA PO-PL JARI 7e i T4 Mu ] & 1 07 - ST ER AL IR, A DNA
FHEF, R 7B AR, M AOEIE, LT AT LT LEL IR T . BRI R fu
AT, BATSE R R PESE TR -0 A S - AR IR TR " = ISR, S R
YA T 07 A A A B BRI AZ IR 9K % B (EICD-BEV-SNAD,  H T M S A8 1) /MR S 06 T
e o BB o] 2 R W 5 JE 175 3 e 240 M 6 2B 1 s R ) G B RS T, SR IS M R A R U A TRE A
AT g AN 3. BT CpG Yeiil i M 1 BORAZ RGN KL v . EICD-BEV-SNA AJ DL iy RUCHE [l 4 5%
IRAMPLIEIEL, (ERb R AR PURAS R, R “ B AR %- H AR w4~ 5Eg, EICD-BEV-SNA
FE=FAFLERE . SR AN R SR R I R IR T RCR o 2R b, AT 1 —FhERAL . e Rn] 1
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(') DNA LA /M FE E VIR, SRS EVs S48, HUATAE, ABmAIEGITIREE T 5%,

D47-23
FETAESTFIRBET R B HFABHR
X > BREEAR Y. ZEim . AR Y. YRERARY

1. FH R

DA™ B SR IR 2R S AE TR 7E-2 (SARS-CoV-2) AR B0 M0 350 AR I AE il R A4 S g 22
DrR G T BRIy, DR 38 UI 75 BT R AT RIA 250716 S AR AR X — 28 NP A 3k TR [
FERE IR TR AE AN, il NS AL R @R F R, SRR S 0 7 IO M AT, PR
MRIE FC AR AN Gy 5 LA RHX PR 5 A R B R S YUR ST UL AL &1, SE/R R BEZ V0T
FUTUREEAN A AR BE AR I 2 1 AR AL A U v v H BBl e A X RRAE, AT SR s &
e H B R ARG O, R SRR 0 5 sl B8 22 i ah £ v 528 0 70 46 1 B e PO AR PRI P A A
VYT RLE A, B0 REIL 1 — 5 () 1 sl RE /0 [1]. K, FT Wil ZAAE R E H, JAT
RS Z AN AR DLEC I, o] RO ER AL S B R 2R (1 DNA 20k 258, %2 tr gk 2
SARS-CoV-2 i & B A AR 2 > B EAR AR FE B 1 v il (R (2] fedls,  FERTIYIAS & i H SR Hl A%
BRIERCRRI2RAL E, BRATBCT G R T BE o s B (0 HT R ) I TUm B R 2. 2K 25 A
TR R DA S B ORI N E SR R AL, SEEL 1R R EE B R A AT (3]
JTHE BATRIH 2 FEEEOR, e MR =i 45 & e H B oK T BN R G, E i R R 1
WG ANCRENSE PR RS A LA A, B RENE 5 0 B R AR T (2 itk M 2 M R A T B AR . R ATy
HEREREE, JCHAWEIN BE S AL AR I s ORT A3V E I [4]. fERbEERS B, BATRE—P K
W RES W AR B AT AR TT I A0 RS ) S 9K 3 [5] . DA_EATFC AR ) i 3 70 1) e 1
RSB MR A MRS PR 10 5 253 i (X0 o S

D47-24
KRR YD RHIHIEE B A IS 255 F
g
L SR

IRIER R —RAE RS AL S0 TR, LSRR JRAI55 . e it
RUA K G T & ALY, T 2 N IR SE R 253k o SR, ARG VRAE AR A 2540383 S A 75 T Wi
HE B AR TR A S AR, MR (RCA) MR (HCR) S8R, #
ARG Ry O K BE 2 IR -

I BE— PR ROR R ITFURP AL, )46 (0 2 AN AR R MRl I 20 0 S0 B8 35 4 i T R #EAR I 45 08
AL FEE, RN 53R 29 R . AN, SO RIRE AR Rk tE. R Z 1 MR A A I
(1] LA A3t 24 8 e e 3 A5 F) i B 7 T R I S W S L 9, AT S 2 1 o 1 2 AR R RO . BT Bad

WO, AT DIk T 2 MILBRIE RSB R 5V R, JF R GIRR ALY IR 22 U2 B 7
71, AT R R BOTHR B T B

S 3CHR
[1] Yu Yang* et al. Chem 2024, 6 (9): 2127-2129.
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[2] Yu Yang* et al. J. Am. Chem. Soc. 2024,146(44):30033-30045.
[3] Yu Yang* et al. J. Am. Chem. Soc. 2024,146(20):13805-13816.
[4] Yu Yang* et al. J. Am. Chem. Soc. 2023,145(45):24506-24521.
[5] Yu Yang* et al. Angew. Chemie. 2024, e2023113009.

[6] Yu Yang* et al. Angew. Chemie 2023, €202307020.

[7] Yu Yang* et al. Advanced Materials 2024,63(7), e2308477.

[8] Yu Yang™* et al. Science Advances 2023,9(31), eadf3329.

[9] Yu Yang* et al. Science Advances 2022,8(2), eabk0133.

[10] Yu Yang* et al. J. Am. Chem. Soc. 2021,143,22,8391-8401.

D47-25
Z T1ft DNA #ELH T RkE e g R m 24 O

KR x . EFEL

1. dbsRHE K2

SEREFEE DR @ 0 1 I3 B4 150 J3 NAETS, et 85% LA_E B E SET- AP T A Sl it if e I PR
P R AE AT 4 B YR 73 RT UA S 25 B e I B PR AR A, (B it B T SRAS PR R T, i
PN TR DRIFUAT IR« MR S ULAC (B PEA B AR S R, B IO RGA S22 ™ 5 X R .
G0 P I8 ALK L SR 5 SR B8 H S 30 5 PR L 22 2 a8 TR L 4 Jl o 2 AR AT i AR A ) B
LG

BEAh, EFEERANOZERAL. BRRAIEIHERFSR S, it KA 2~3% A\ —Eh &gt
B DT 3T B . 8D O 2™ AN UARCA S 1T, 80 KA M 58 2 S AR AT RERenS, R PEBE
—RIVEIR, WIRFERRI T AR B G FALNIIRRG . A AR AR L IR AR NI AR A B R
AiVERRR o

Sk, AT T RIIZIIHER) DNA M EL FITkfS 1) DNA 9°K1E8 DNA JKEBRCR A k1. fe
OO EEFTRARINEIE. AR, AR FEEZIREE. BRI EE SRR Y] DNA MEHA F ]
W EE g, el A A, IR B POR, SKILER BAE. £3 EPTiA, DNA
OB 1 AR TR PR O D4R B T R SRR R AL B AL, W AR IBR At P 4R it 1 25045

EE BN
[1] Wen Y Q* et al. Adv. Funct. Mater. 2022, 32, 2207466.
[2] Wen YQ* et al. Adv. Funct. Mater. 2021, 31, 2106167.

[3] Wen YQ* et al. Adv. Funct. Mater. 2024, 34, 2312499.
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D47-26
HT3h7 DNA F K X A5 BB i K 50K LA 5L
HAma
1 R EHL R GO

TR AR M S0, 498 1) 0 X 5 R 2 W [ S B A A B T . X RS R TR A ELE TR R 4 T BE .
Al WEFEN RIEBUD TR BES LK L 254 5 D RE R & i CEDBRARdA) . b, REW. ZHE.
A AL R IE I A 7 B T B B RE SO Ay — MR A R G4 2 i RenE AR B2, anfeAE
ARG P SEIL X AL, PRGBS ST AR e A e LAR I [X S A] I 25 R %
AL SEDIREAL 7y, 2 N AR A U e (K S PRk . AW TEARIE T — b2 T SUR R R BRIE S 1) [X
FAM D BEER AR AR R . T DNA HEXS SR IRIEPRRTHEZE A FISE BTt A 2R A 5 M AT 0 5 58
Gt 2 s, KL T BRA RO EZERSHNIX S E. EEE DNA AR I X E S 45 m D) fe s
B AT FCRII TS T bR X 5 R] V) e A | (AL Th e R R 2 5 46 DA X 3 A Al o 20 SRR SRR
UEAh, AT P BhEE CRBIVE A DIBE 5 U) D8 sl B 57 DNA BRA/E F, SR TRERUAR 1
I DNA B3 (MD) Bt R AR s ol BovE P 2R PER S A2 1 ) 5706 Y AL DNA 0 HESE, 733
KA AN MR AZIB 7 3: (1) i EcoRVHInd N Py BB 57 A 1R (1 AN VE AR S D RE AL OUBE AR S IR s (2)
Bt Nt.BovCI/Nb.Btsl U] FVBE A2 (1 18] SCEERZIRG, P se B 1 AR 73 B R it 5 2 1 sl stk . 38
VR A U R 5 ) 1 e SRR AR R R T RRFP AL TR () MD HEZRISE N FE e S A . A,
AR Y R OHEZ S 7 51 TREALIRRHBE SR, Pk 1 38 & Mg?-DNA B HL T K e e R 2 A 70
B ARG, DNA B MM X IR BRI A2 11 (1) A R R R S L, AL A P Bl =4, i 51 AR )
U Bh (0 S IR SR TR MR 5 2% SIE3)L DNA i D BE AL Bl (I PP A S T R 51D GHOR BB R 4R e
BB SCHL TG REREHIE LS 1) DNA B 5 VE RO 2 251842 - B fE AL B DNA BEA 3 10 Ram Bt 2R J= a5 AT
N IRIR M E AL AR SR 1 ISR b M R AEZE

[1] Huang FJ* et al. Spatiotemporal dynamic and catalytically mediated reconfiguration of
compartmentalized cyanuric acid/polyadenine DNA microdroplet condensates, Nature Communications, 2025, 16,
3352.

[2] Huang FJ* et al. Enzyme- and DNAzyme-Driven Transient Assembly of DNA-Based Phase-Separated
Coacervate Microdroplets, J. Am. Chem. Soc. 2025, 147, 16141-16153.

[3] Huang FJ* et al. Adenosine-Triggered Dynamic and Transient Aptamer-Based Networks Integrated in
Liposome Protocell Assemblies, J. Am. Chem. Soc. 2025.

[4] Huang FJ* et al. Dynamic Transcription Machineries in Protocells, J. Am. Chem. Soc. 2025.

D47-27
DNA Engineered Liquid-like Materials
Huan Zhang'*, Zeyu Chen', Chunhai Fan®, Honglu Zhang®
1. Shanghai Jiao Tong University

The self-assembly of intricate hierarchical structures, from atoms to molecules and beyond, is a foundational
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process in nature. Significant advancements have been made in engineering solid-state hierarchical materials, such
as crystals and superlattices, which rely on strong, directional interactions between densely packed building
blocks. In contrast, recent developments in biomolecular condensates, driven by liquid-liquid phase separation
(LLPS), have inspired new approaches for engineering liquid-phase materials. The development of liquid-phase
hierarchical materials is also inspired by the unique properties of biomolecular condensates. These dynamic
systems, formed via LLPS, exhibit inherent fluidity and adaptability, making them promising for applications in
cytomimetics, sensing, drug delivery and chemical microreactors. Advances in DNA nanotechnology have
transformed DNA-functionalized micro- or nanoparticles into versatile building blocks for hierarchical assembly.

Therefore, by using DNA framework nucleic acids and spherical nucleic acid (SNA) building blocks as
programmable molecular equivalents, we successfully created liquid-phase stratified materials through phase
separation, resulting in the formation of micron-sized DNA and SNA droplets [1]. Based on the excellent optical
properties of gold nanoparticles, the SNA metal condensates we prepared exhibit dynamic liquid-like
characteristics and stimulus responsiveness, including enhanced photothermal effects in living cells. Moreover, we
developed in situ ATP-dissipative self-assembly system based on DNA droplets. Under the dynamic regulation of
this ATP dissipation mechanism, it enables layered control of cellular assembly and mimics the adaptive behavior
of extracellular matrix proteins. Leveraging endogenous ATP secreted by cells, the system responds to
environmental stimuli, allowing for robust and reversible regulation of cell assembly [2]. Furthermore, the
application of this ATP-dissipative system in cancer immunotherapy demonstrated its therapeutic potential to
significantly enhance the tumor-killing efficiency of NK cells. Our findings provide fundamental insights into the
formation and dynamics of DNA engineered liquid hierarchical materials, offering potentials for designing
living-matter-inspired systems and advancing applications in biomedicine and responsive materials.

References:

[1] Zhang H* et al. Engineering Liquid-like Hierarchical Materials via DNA-Programmed Spherical Nucleic
Acids, Adv. Sci. 2025.

[2] Zhang H* et al. Dynamic Modulation of Multicellular Interactions via ATP-Dissipative DNA Assembly, J.
Am. Chem. Soc., 2025, in Revision.

D47-28
i2E DNA YR HESLSAD R TK 7 Wi BL B 2T R4 8o 5 BB BT 5L
Tt
1. BsOERF

FEARIOASEE R, HUBEBUR GO CIRE BEUE SN TR B . 2 S W BEVE IR A2 4K, it Fe A i sl 2
AR EE T A, METHESD TR, T 0 TARRRRR KGR SCIDRER P R S 4R,
PUMEBUEAR T LR AR OB SR RO T R ASHT FCRIH] DNA REZRRURS I RT R e s, #0317 RV AL
WU IO 3R . 23R HNITE DNA HESEONEEHI AL, IRl oA it B el 07 S R i
BB EIRE,  SEOURET 102 RS HEHEAR FI D R 4% . SEIOSRIH, AR AST) DNA HESLZH 26 4
BORBE T PR LAY SO ST, I AT Y X 20 AN RIS L 5 I (R HEARAR 2 3k — 2D W FE & B, DNA
HEZR A i 265 V42 5 2 S M A2 R L5 A e 1 R A PSS 2 2 Al 3o v - e A EL A P S S L R, [
A R A0 ) A R, SEBURET AR AR R i . S0k, BRATREIAIA DNA HEZR41A 4
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SEIL T AR L 4E B IR K 7 LE R TS A . A RAONIE I BIR )22 G PR T L, @R T
DNA HEZETE AT 4> T AL A AR ThRE 7 TH A L 3, R R R 3 Y 43 7SR EH AV A g 24 e B4t 1380
B,

D47-29
THRE A RE AR A0 T KR
MR
INNEERY SN

IRIIREA B FE IR (W1 DNA. RNA 55) Jydififi, J@ifbss, WEsEmaEFBatir et &
FRANEENE, AR T HRS e ThRE — SR MRl IXFRAPRHE AR 2 AR AR BORSE SIS A
JRZ IR o AT A AR A N 7 ik AR b B 73 B R PRI« AGr I R AR AR KRS, BT A
T ASILIRIIRER B, TR H ST IR BRI & 5, KL T IS HEA 41 e 4123 Cextracellular
vesicle, EV) W& ENENE . EHAEE, B Dol AHLEE 5L, Ry TEENHT 6 Mmk
VEMRE I A B SRR UL AT R R A% . gedh, AR T2 B3 BV 21X fE
i ORI R AR AN B R . IR RS R, X R IR R At B K A R i R
VR IR AT B2

D47-30
BT DNA ik +FRXEE B AR K T LB

Ao
1 SRR

ARGy T QN B L2 RRCE (1 E R R H Al B AU LOR R, B “ e s
MR AR, Rbit, fERTZafE DNA B3, 0 BRI FIME S0 E B, DLSCHLTE Lty g il >
DNA HraREs I i) 2 BRATCAR a5 G N e R AR 70 A, DL SE R R X SR AL A e S S i o
fEo ML, FRATRM Pt %SRRI DNA BT 738 RS BAEAR . A M T AR e AT 1 2
e G AL, TR REITR B 4T, R AT H PR M A RS T RO 7RG RE B J s
5, MIMSEI—4EBer . B SCAAE I SRS AT 1 DNA AR 55 2 s b i s RO . FRATTiE— 20K 1%
TR X BEEERR IR —FLGE S WP 6. 2R d 8 — i ik, ARG DNA B K
FERT L ROK, RN SE S RAR. B ARG AR T NG E BT DI, SEEL s PR AL S 1
1, NTIE B RERAME S IR ETBOR . 1eAh, FET DNA MRS +5 58 ORGSR R R I H SR
YA T15, IR 100 zM, HAANM R RS T e 2 HHCR R E+IUBOK, R Th
DT FE B ™ e P S RIS

D47-31
R R R IFAT RS RSP T B

1. BRAZIE R
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KLIR IR MENT R R DI RE . I TTm L A SRS HE B 2 O BB B, JU AR bR 55 B0 1) 30
2. ARSI AR 2545 5 R E AR BARUIE R . SRT,  RTIR AL S o0 A i Il AR, R
FEASE 25 B s Ol AL 00 DR X S5 R0 i e, JEH R AR AT A S T, TR = AL R AL S AL I JE o I
Mo EEXTIZLERRAR, AHTFURET miE BRI TR ST ROR IR S R, BAER LR 7
Prepid s AR REUEA L S 2 5 xRS R S S 8, 5 ol 2 AE VR A A, h R AR R AL IR A 7 1
Rl Pk . ISR “ARRBEASD” IR TR RS, R T ST il B AR S YR (X O
BU, 2 T I 2 AR RE T 7%, W T RS HE TR B A S I AR 2 A LA |,
W T RIE B IR, R ARG EEE RS, SEHL T TSI R R e Y I i, e
BRFEMITIERTE 1000 15, FAE TEHERAURRAS ., A a 2RI P Bk RATHRN 55 2 Fh R AR AL ) vy
RIBATIEZR o 32D TF R T IR BRI S AR ) e e B R 2%, A — EE A B AT A6l 87 S9R7Z,
KPR FEAC 10 5, I IIAAHL 4 f%, A/ 50 1%, BTN TS5 B . O 3R S5 IR (RS o 70 B K%
MEHZ 1T, HRBOR CRALIERL A T 70 T2 WA 25900, MR e e fit 7 EZM T A
AT, BATRE NIRRT

D47-32
FRIP b 5 PR HE TR -5 i R B

1
g b

1. DY)k

HORPIR T SO M SE T B A AF R R R, SRR A M R BE A o A TN IR 55 i PRAE A
HH BRI b A5 A i PR M U ) BB, (BRI T w2 W, U SIS S iR R RUE . R vk S ]
TAAVERRSE T B BRI, A e it o> IR EREE, STt iERE, BRARBEE oK, SElR %
i PRAFEAS AR = BE AR D (KRG HE TR ) 5 70 SR ORI, 2 24 s A 50 285 000 o T s ) b e, t AR
AR R I ORBEARL A 8. 2 T IRBIIRE S B EE & RV TR A RO, M AT 5
MEEARREE . G, AR H WA RGHE T FIRIEREE, #8781 IREF T TR 3 ) 22
fitf, FE 7 EISRAE B SR AR B SO, JFSCBL T IRPRIE IR S HA . AR, 3AT
R A A AR ST D 170 RS 20 1 B B L 5 A B AR A S B RS M I R SR T T e R — AR T2 TR K
Holl RN -

D47-33
BB GUK SR T PR L4 A IS Rk L

Fxifg

1. MR

AR AL T AT DN THT I — R B PRA A, (50 B L rp — S Sk ) L. R AR AT A 22 4 (1 F 7 5 B

SLTTAL IR AR SR AT DA K S i oK SLAE MR B, P DASRTH R SLA I 0 2207 RV RE o AR TA FHAZ IR 4
KEEFIRT— R IEE, 4R, IR, HEREN ST 7 eIHBit.

D47-34
TEMERBR > TE¥TH
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1. BlRAZEAREA R B I R AT R B

FISRHEGUAZ IR 15 S D RE 7 TSR ROy TR TR, JRATiE B BT H AL AL RS HEAE 1, 4
27— Z5] DNA G9KHEZEH T (1D IRIPHALS, 15T XCRBOUGA B — A, AR
FLES NI BUZHEARET s (2) DUKEAWITFI, BEXTER S  5T RIT A0 158 RAFE R AR R 2 3 A
N TR TR BRI T, JHRR T IRREALE 7.

D47-35
RNA YR ABIERIFEH] & BRI R 5
P
L AR ARE TR

RNA A4 2552 36T RNA FHH AR il i BEME % TH 328 3128 8 ) 14 XU RNA(double-stranded, dSRNAD
R AEDTER T H T o B oS B S IR, AT L AR K B EAE . RNA A 2 B S ol AR ek s
AP RBARE S, R REDE RIE E RN, 28110 RNA A4 2576 5 FH i A2 T s
dsSRNA IABifase 25 . G e LA gEl B v bR ) A B B B S5 A il R, PR 7 CAE 95 B B iy v v (03
TR o SR B AR IS U R OR FE AR, TSI R R S SR T R i B S
%, WEBEMEAERS Y AR, Kk, S MET RNA AP0 2556 1% 8 (RS, AR g5+
R H A, @ELIFR T RS dsSRNA GeREURLEEH & HAR, FHIFR T RIVERFEHFG SN .

DA47-36
THEERRRR = 4 S5 B
i
Lo B D 2 T

IR EER LYK 7, HAEM RN SGE T ENEARA SN 2 RiThEE. #lin, DNA /]
ok Z B, =R DUBEASEIRA S SOR AR LN RIE 5 Rt fUIRAS, 10 RNA IIZ5H 5 DIREE B 2 ¢
VERIR 28 . IRPIRE Y SEI AT . BRI R ECAR S 5 (5, X EEPIRIL R e T RN A2 Thke. [
Ut AT IR = 4R SR AR R BN IR R B o T AL ORIV 2L rL BT DI RERR IR T SRR T
RpgELAL . PRI, SRR GALTR T I e LS S ERAR eV, B IR = 4R e (R #%
BRELF-THRE S R PR S, SRS HE RIS IR DI RE 45 W S U 55 Ao A LIRS HOR SOV AR IR B
FIRBERVEZ IR IR T 25 S, ARSI 2 A R =4 4ii . Ah, RIIERIL A0 RS RENE SEm I IR
REINRERL R R, NRIR “FIR oifrfe it EEE R . HSxREM S ohRentr, FA TR AT
BRISHRBOE R, S5 & TH AW AAMLIR A, R T R AL IR = AE S5 A R RS i 7 ik,
B E I I SR B R R PR IR I R SRR, BRI THLBIATETRL R, Bt Shse oo, #Emse
DURZIR AW T RE G HE R o WF FC ORI R 7 SRANERX RGP = 4RSS F I IR WL AR A A A D RE DAL B
AR, ONERI O BT AR IS IR SR AL TR REIE R IR 7> T LA

D47-37
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BB FHENS TR
st b

1. BRIV R

PN i A PR TC R SRR S A O L Sl BN FESE AR e . XA O RERE R T4 A 23
TR RN AR R SEIT S, AR R LSl “ S sEMRRE” R — BT % ae X TE 4t
. DNA 73T EAE Ao I RNE, BRI b S AR AT NI 1. O TIRARR
DRI, B NRE 27t B RGN K 2 AR TR 7T, 645 DNA THEITiFii
ity A S FRES]. DNA THENLIAL S IE . DNA 75 #2500 25 44 22 LLA i A 5K DNA 73
TN SRR TR TR TR, WISl 70 T9iE, K I MAERLRE SR
DNA 73 TR B IIA 2 S R G, AR 7y 7K BBl “ & B RE ™, FEF S annis o AN 2
A RGEECE AR A, IRZIF RIS & R AR 27 S AR R L o

D47-38
IR E MR RSN L W
AT
1. P E BB AR N A AT TP

R S B A SRR O™ EE e NI A DA Horp, I R R T2 B BoR g
fig PRIEAME R AT, o SRR, O v 2 SR R T W LR A I A B 88 55 U T AT A BB (AR o BRAT T v T 1)
A i g RE RIS 2 W R AR G B 42 (KA RERE . B 1D Q) sE 5 5 1% S A7 9508 POCT 1 &
i VR s 20 R RTE A A S5 AL R P MRS vEE 20T IR LR s 3D DU e At R R 248 S %ot 4 Bk JER ) A A 5%
REEFE, SEHIFEN T 2 POCT 153l F K 15 50 E WAL B AR SMZ W I B AR vk, Mid 1 B RE (S
TR Bt i R GAE LA I U - 28K . R 1) R RESH AR & 1015 51 2 5kNg: 2) 45
I A B AR AT OO0 “ BRI SR s 3) X IR7>T 45 TSN B R EIATAZ SEms =Wk TR, g ot i Al
At G AT SRR ARSE PR B AL R Ry seBURS T 38 A A R A i POCT AR SMZ I B AR $R {1
FHETERM S BRI .

D47-39
R BeAT R BY 40 A A S BT A% I
kit >
L RHER

b RE SR RS HEIZ YT 0 AR A 2 T s 4 AT B AN B 73 100 S AR IR R K. IWAEY)
FEA TR PR AT AR A ARSI, 3E— 0 e S B A WAL (K A A PEREAT RS HE &, W UM EE
RBIR ) FIZWr . WU DR, o7 RO N5 SR (L Bk . AR, AR R B, BUARAn /3
AR, AL RIS 3SR, PRE R T IR R AR, DRI B AR A R
PRl AR A E . R BUE AN S AR R s R TR ARG EOR, LA 2 B EYK
A /B RSHE  TRR S AR IFOR . BATAGIH 2 RIDBERIR 0 7 THRAT, URZRENMRRTH
AR A AN FE T SIS B, BISE R ThRER IR RL,  SEBLAN IR/ RS HE 7> TR S R X — 1l
T IL, FERT RS 1 W& T 2RI N0 7 IRB0E TR, #7175 9REEE N st
TEEWDEEN T, e 7R AR 0 T IRB R BUE ;. 2) BN 1 AR W 2% A2 40 /8000 5 T 7)1
PO CL R I HTT i, B 7 R IR R AR IR B IR S s 3D R TIXIR IR ST AE 40/ B8 A 7>
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TR AR B PR, B TSR SR AR B A TR T IR SRR e, N E KRR 12 B A
AR 2R A B B T A

D47-40
ThRE R A AR R
EME . RRECL e bR L R 2R, L Y
1 BHsOE R
2. EBFEEBEATTIN B AT 5T

NSl Ay G2 TN S SN 1 e = K D o[ S Y o S SR T NV N D SR SRS W
TR AR AU AN (7 kb 78, AEJHR (IR PR 73 T2 W T B AT 1 35 (LSS S Al . (B2
Yibs S RATF AR AT TR FvE SR, AR A L UASHE . A 255 R 51 36
i AT RO R A IRER . UMIRIER . B RSN ICR IR IRAE 2 7450 0 T
WO 715 5 A% A T T 2 B R i T RO, 2 T ARRE A BRI R TR . R Ak
H G2 A bR SR TN IX — 0, A AT ORI R B2 T DU BEAX IR (0 B W% SRR, B B X M
mIiRNA. i SN S MR S AS I, LURAE R 23712 W J5 T (e PRI, PR

D47-41

Photoelectrochemical Analysis Response Enhanced by DNA Tweezers-Aptamer-Mediated Redox Cycling
Amplification
TSR
1. ZRUIE R

Incorporating electron donors into photoelectrochemical (PEC) systems significantly enhances signal
sensitivity but suffers from gradual donor depletion, limiting response sensitivity and stability. Here, we propose a
strategy employing dynamic DNA nanostructures—specifically, DNA tweezers (DT)—integrated with
aptamer-immobilized redox reactants. Target-induced structural switching ("turn-on™) of the DNA tweezers
triggers proximity-dependent reactions, enabling redox cycling and continuous regeneration of electron donors.
This process achieves signal amplification while overcoming donor depletion. To our knowledge, this work
represents the first demonstration of redox cycling amplification for biosensing via aptamer-immobilized
reactants.

DA47-42
HETIRERISIT R4
x|BE *
1. R

TR, HETIRIER (aptamer) SFIIRERIRINIZIT RGT5IE 1BORMZ () 5¢E. fEAYIEIERSTT
7, D T SEG HheRs 259038638 B R AR ST (R AL, BRATHISR AR RIS BERZ IR &€ 7 — R 51 TAE,
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Wt S REET IR IR BLSIT 240, IR RYE, #R 7RIS A Mt R R 2= 1A
TR A S A Y 25 A LIRS AR S TR I 2543518 RGN s ML SO A IR T 2R IE TR
TERR R [ 250815 R G BN IR A M SR A, BTS2 e SR o] DA AR R S A
T I BT R P B R T R B DNA K&K, SEEILSE IR e B bR 38 [ FE Y7 . At dlid T Re
B R 47 I8 20 B B B 0 A R VR T RERT i 4%, R, BRATF KBRS AL R I R, SBN HER2 FH
7L e A )R ), e A HER2 — BN T 40 B0 T HER2 B4 7L Hes 4 i = A= ¥ 25 i e
BOR . BRI, FRATEIE T R R AR [ B8 711 DNA DUTHI A, SEELNT PTK-7 SZARHE A BEfR, AR
T R A AR K AUR R . R e W, M T 2 T2 RS, Ed I B [ RO Aok
AR RE R It 2 SRR, DRIV S 5, SCHURT A AR /N T IRE e Al R0 FAE 5 BORSKmS, 5E
DX 8 0 e S A I, e ARSI R U . BeAl, FERYRE ST — R T, IS W AR T A AL
G RYFEER .. TSR AR IE R TE 7 iz Wi R 5 s PE R o T2 Wil A R R B 4 17 3 1) S
FERT g iy SR T 0 JE AT A SRR 2, SCEER A SR e AN R U ARSI, BT S AR DG T VAR AR
AFLUA RO S SE . 1297 — R Z DhReth [FRIT 7, B @ 2 DIRe9rKiZIT R4, T
MR IE T AR, T T HAE RIS, S LR S 1 250K R R SRR A 1R B B R AN 5T
%, HER) 7T IR AR RE N WIT 5T K . XERFAMNY & T DR IRAE IR IG YT I M.
R, 3B NTFRERSAE. BT RGiefit 7 BB BRI L 50 SRR

D47-43
/NyFiFE S DNA Tt R R EHAF X
i
1. JHFd KA

DNA F#ERf 5 5 8 Mo A% A5 2] SEAL B A LAt JR1, 8 2 R0 IR VE B MIEVE R R IR T
DNA 8 5 K A 45, 11 51 % 3k D ALANERE 1 o XA S BUMR A A K 2 i R IB A% O ) B AL 22—
AHEFCLAA HLIIRE N TR T LR, RGRTUH T (102 K7 DNA 5100 AR I Z R AL, 5 779 DNA
1B R kIR BRI RE R R T A ZG 0T R AR LR IR SO 5 BR S Aik . Bedh, AR 1 2 T2k R 4L
DNA It 240l P 5 R——End-Tag Seq, SEHL 1 %40 A DNA $ 4% {7 s (0 JEA7 =g 0 FE b ic Sl . 8L %3¢
ARy TN T /737153 1) DNA 13475 A 5L R0 A B, R NELf DNA 8 & A S R K7 1L
MR AL T EESCEE, WONMRIIR I 2R T IR AL TR T G .

D47-44
R CERET I pH B A2 REE AIE B R HAEYRE
AE i >
1. HIYIR#

RIRFIEE 56 7> i T H AT R K 2 TIRER e 450 . A IZAE YA SRR e i s 5, R38R0
ey AEPRE A U AN AR L A B BT 2 BIATT iz ki . RATTA L AIEgens. ML i) 5 (A1 i 1
B TR) AR R B B AR BRI DO IR, BRI TAESME T (pH Wi, EE R e il sy
(BHEHIK-GSH. ~FRtZIR-Cys), 34wl I 40 i A G OR I 4% SN O S AL S BN T o 53 8
ARAEAS NP FT G PR AR b, BATTHA e 1 1 SEAE A ) PATHR W] R b (30 A0 RE T LA B A%
2, FATHAEIZ D 58 B A B IRIE B VR B8 S5 145 2R OB RUAE 9K B 4138 pH 1% ALE 2805
A SERURI N SN ] (R mE 1 MEE . RS, I PR R AR R IR IR - I
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R R T RS SIS ) . ARSI /N7 R R 20 45 BT T I LA S Bk A

D47-45
U AR ik 5 SRR
KA BT AN, W
1. KEM T R

it AL T — P B AT K] DNA 7310 AT FUAET X0 Jit AL B AE S Bn B2 vh ) SR s bk e, T
KT =M R AL, FaRE T AR TR DI S AL S LT T O, A ARIRAE I Hh S
AT, AR T AERRIE SR AR TN AR A SO v i S SRRl B T IR R AL AR E I, T AT
I PR PRVBAE A BUR B RO POE . AERR I BeAh, BEXT RNA FRMERAL M (FHEEJRIERS m1A FILE ) 45
HEFOMAOMERSL, A JE 1 AT IX o3 B 22 2 I L Ui B, TR T ALKBH3 2 FSRALER I RSN /Ny 1
TR RO S o B, B R s AR SR AL (Cuo) AR VERR B, JF R TR T — i
EBET (M) AL EUHIEIN RS SIS, A 5 BB, TRANR AR 2040 ) R J 5
MR AHEE .

DA47-46
DNA kiR SRRRIE A&
X ERE. BiIFE. Bk
1. BRR¥

DNA 1ENBRAAENREMIR D T, AOCREVBAEE S MEE, b R RAEYARENE. (K&
PR RS A B AN B0, SE ATV e (R S5 A4 BT B 4R GOKR AR, B REMIR. DNA 4K
PLESRE R AW (5 5 BN BRI TE DNA 28 SRR, 2B 51 A RHB AR L 512 3 IR 2 1 <Rl -
Wi RARA, AR AT RS LYY S R S AR U B A .

R E G TAETEAR S B, RN A2 BTSSR S 1) [R] I 75 2 7 1 A AR
Rk, A R R T B BRFR PR S BRI AR T Y BAE RN e BRI AL, BRATT D5 T s
7 DNA B NBORIEAS 5, SEBVAEMIbR S 7> I — X IR R o 53— D7 TR ] e 4ok
MRHEIL LA B RO A WOE RIS i, Bt 8 BEmR NSRS 2 iR 29T I ik Sk . 45 6ot I T
BRIV T B T — R E 4% DNA GORHLES , JEE G N 2K /N 7T 4% DNA R HLAR I
IBAT, SEELT PR AN mIRNA (s R B I 5 = R R T o RIS, BRATTRE— 23R B RE i N (RS
BE, it “ESANfLE DNA EHEEE” Hems 5 BAT IR A ML £ PR 1 32 AR AR R I S, SEBL T R A
WPEPERSERR D TR . AR T DNA SREXTHE AR R A Rr e e SR T HER BE, 72 = RO 2 TT
LA R 7T -

DA47-47
TH i 2 R R ik R P T B AR TR
fhog

1. ik
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A A MRS LY, IEREAE N EE R 7 TR AN I ThBEANAT Jy . 20N A7 & R R %
2k RIS 45, BATTAI AL IR 70 TR SO R A 22 TR, DLSEHLXT A2 RIRA 9 B PR iz . JAT IR
W FBOR AL B IR TR @5 M2 ERER], B2UB R 1 0 TR R B 5IN B TR R 1L
LA, AIMEE R+ IR v 7 THRMM A5, PLSEIIAR TR H 1. #0225 el
BURRIAZIR > 7, BATCHIE TR 2 TR 70 7 T RAE R ThRE R %, JCHGR R IRIA IR 1
MWARFNH] . BREZIRE S TRl e mReds, ARG T 2R, ZIRIERS T TR, A
SEN R EE, TIE NS R RS A B Ig 12

D47-48
R /N R R A
T A >
1. WK

A O TET I B v £ B /s w  a) IR WA R S 7) B33 = -9 RENB O T B /o e = L el 1 R O = 21
WOABIER, ARG SH S RN mER A B 5 G VA S SR AEY#Thee L A B2 & L.
R, @ E R AEY) TR F B, TR Bl N2 RN TIhRE T, & —FhSe i RAE IS A 45
R EYE RO D775 SR, B AT K2 AR Th e AL IR AR AP AEAS T MK, ThEEAL )RR
TR AN T, O e A 4 M 2 B PRk . TR 132 R ARG M AN B R A R B R, RIB T —
R P AR (RS B /R R4 #4132 (Liposome Fusion-based Transport, LiFT) 50&, SR T 4 I P /)N - S
(AEFE D TR Sh AR [1], P CASCBE 40 M - IR i At 4, (5555, AEWIEA AN A
[2]. LiFT SEmSAE RIS A RE MRS S ATHRE 7 48 TR, RN AR PSS 5145 5 R G A
o SRR A R TTRE T FR . EE AR, LIFT SIS TIE 51T, BAYEN, L@ 5 NAHRTh
REMERLAPERE M, J7EIO/E TS AN A 5 NEFEE (IR ThEEAZIR . BV R PE S Th e sl 2 4k g AE
Y. FET LIFT SEBS I AR 70K A IR N B 7~ 4005 A 58 LA o (I 255 B gmtio b, g T
A RS 5 38 B AL R s A R, LA ) WO Bl S ol A 7 PR 2 % S B 2 v ) B A A

EE BN

[1] Xing H* et al. A Biomimetic Approach for Spatially Controlled Cell Membrane Engineering Using
Fusogenic Spherical Nucleic Acid. Angewandte Chemie International Edition 2022, 61, 20211647.

[2] Xing H* et al. Orientation-Controlled Membrane Anchoring of Bioorthogonal Catalysts on Live Cells via
Liposome Fusion—Based Transport. Science Advances 2023, 9, eadg2583.

D47-49
JE CRISPR B2 MG AR A FEAR
JhBr
1. dbsfb T K2

XUBERZ IR (1R S PR A2 28 A B2 U A O BOR SR T3 92 0 Fr 91 SR R AP AR it #E28 A UTPART 40
DT W B AR S R A MR A R R R E R ZOR BN CRISPR K HAXIR R 50 H I 2,
(L LR 38 B e (AR DA K P S S AN PR 1) 7 LS S, ELRg i 7 A e k. Hal, & EYE
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TEBGEE CRISPR K FAX MG /7 TH R Z 5028, (ARG B RE B MR IX — 8. AT e 17—
Pk B WA L SMTIEG (L Exo) [BTRFE, &I BAES] T DNA KIS B R R 3 ) SRR LR ST 41, fif vk
T I HAR R T PR S AR ON . BATEIS A7 FRET  (SmFRET) Z3HTiER] T A Exo 7E 5-BER 1L
H5 DNA (pDNA) 1151 3 NRe4i &3 & A pDNA FAMX IR XEE DNA (dsDNA) B DNA-RNA duplex
(IRLE o XL G F AT FE S IR BRI PR 5E T S, HATR ZAT I PAM FERIRRE 2T . TE45 A )5, AExo
£ Mg? II1E1E T4 pDNA LR TR . FIFHIX 45k, % Exo-pDNA RZHENS 1 S 5 AR A B4R T
BUEEFEDE S A% R RAL, B v AT RIS H 515 580K L Exo- pDNA & n] DA - J= K 4H A7 w5 (1) J5L o7
HKIGHAR . A Exo-pDNA RGEREARTEE W I E A 5 e e R 55 5 T, BT A I TR 40 TALEN.
PfAgo 1 CRISPR-Cas f§ 7 {2 7t. L Exo-pDNA R G ol i A7 T2 W1 DNA 15 A E A7 a5 55 Ak
T —RILA.

D47-50
A BB ARIE R o R SRR R
st

1. PR R

MR PRSI I AR SRR BSE R F s AN, P E R NS . Ukt 25P0i6 77 (F NP A M PR
RS N ERSTZFB, EIRR AR R . DU DUk 25 ) 3 20 T 1 i 28 S S H R 9%
SRR 7, I EE, AT PR AR R, TR BIGUREGTT I H 1. SR, IXEEZGH T I 2 Bk,
Bln e s BEFRERIEA AL, AR R I R AORE N SR 2 A7 i T B BRI, i A B A
S g A PEA R HTRERT 2, Rl e AMRE R ARAG i & B b, 3B — AT 2459 75 1 A2 BE )™ #%
FVEITARAE . AT A B AE BT FF TP R FE TN o ML B2 MEAZIRIE i (A RE3L Al NUL72 (3 RIRAZ IR & FL A BT
25 . B IS AL ORRF BTG BC AT SERR 2R A T IR (RIS o 225 0 5 L A5 A A e MEA A Py 2 22 4,
AR RUFHIAEY 4 tE, IWMSEIE R A RR@ M AR A SRR . IEAh, AR TEit it 78X
WIE LA B RF S PR RE 5T, AT FEREIN [A) A TG R L pURe I, BRI et s SR 1 Hh I U . ASAIT S
PRI L A S TR 25 W I A AN PRI AL S 14 1B (B2 ot A SR S8, BAT LB I AR 3 S5 B AT

E=N
2o
EE BN

[1] Zuo H* et al. A Case Study of the Likes and Dislikes of DNA and RNA in Self-Assembly. Angewandte
Chemie-International Edition 2015, 54, 15118-15121.

[2] Mao CD* et al. Rational Design of pH-Responsive DNA Motifs with General Sequence Compatibility.
Angewandte Chemie-International Edition 2019, 58, 16405-16410.

[3] Zuo H* et al. Structure-Guided Designing Pre-Organization in Bivalent Aptamers. Journal of the
American Chemical Society 2022, 144, 4507-4514.

[4] Zuo H* et al. AMP Aptamer Programs DNA Tile Cohesion without Canonical Base Pairing. Journal of
the American Chemical Society 2023, 145, 19503-19507.

[5] Mao CD* et al. AlphaFold 3-Aided Design of DNA Motifs to Assemble into Triangles. Journal of the
American Chemical Society 2024, 146, 25422-25425.
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D47-51
DNA 4wb5 1AM 53t
XK g T
1. PHZACi R

BAM ZIREE D T RMMAT EThRE LA AT DR, B2 EEPIRAR S . B TAEA
WIS 2 AR S A D e s DTSR, X HORR HEXL I - Faon A i R S i ML R ok L. AN 56
BTRAEY D TFER MRED . B R e AL B B R A KB SRR 2 R, 58 DNA
AT gmFRAeIE, Wit BRIV T TR A SR DNA A3 R IR N %12, KIEHET DNA Zwiis 445
Wrorid, SEPN 2 R A > TAE B RO AR I . I8 DNA KA FPARE, WA mfs e EAE R
B 7> T IRBI IR s T DNA b BUAZ SRS, SEHU AR PN 22 /K- 705~ s 22 8190 A RS HEF 22
SRR AR BRI PP 5, SRIBURMZ )/ RNA G R, 7/ RNA BE & 5FSRRIRE S, RN
A SRR 2 L SR AT SR S

D47-52
DNA $r4k4: 1 1 2h 5 B
i 1*
1. PR

H 1982 4 Nadrian C. Seeman #H%#2 H Lok, DNA gKE AR 2 il B R i ks i i Th et K A4 k)
MIAT % 5T DNA Himfem it 5o dmfett, se Rt —RIIANFEGEER . AR, el
JF I DNA Gk 20k, DS AR DR TR . 76 DNA $T40R3AE B, FRAT% A BA BIF NI 7]
FHEE, RERSERAERRN S S EI 2 TR DNA T4UHESE A 2H 35 50,  adask T A5 (e H PRORS 14 2 o ik 2 255 ol
AT = A0S . IRIES 5 ARG RAFEAR, nTRAStBl— ok R AL Z ok RIL4 . @
TG B A I AR AR ) & — KL AN F R IS 4. = 4EH 7 K% DNA $T4REE AL RE
W AB G B AR S 25 o F R ) 3602 , IR RE R IE Sk &Kk . B A BT M SRR 0 T
JFRER . GBI PR AR E AR R, FRATREREAE ] DNA BT RS 4CsA% K/, Bl I & b 5] AN AR H)
T, & B A IREE SE 0 2RSSR, SR AP A R A I L R . e Ah, JETXY
DNA HT4CanA% AR I P T, FATTR L DNA HT 4GS A% B85 T2 B 28 R0 LAAT PR TS A T 4K 5 o JE I
BUBHT AR AR S BB R B, BRI IR T AR R AN [T, IX 0 DNA Hr 4G a4 a8 4 A 25
7 EBILA, JET DNA 1404, TRAO1CSZI 7 2GR FRAES . i8R . Praten Stz .
DA A BEAt,  FRATTAEAE BRSSO AR PR AR, FRsE S 4L LL DNA Hr 4t u B Al (1 Dy se 2844 o

D47-53
DNA JPREMKZ BRAR 5Tk
Tk
1. R K%

AR, T DNA GUKARL R A S B AT ettt . MEREERA (An3REE pHy &1 B, IREESE) 1
LR R IR AR PR L, AR AR Y B 2 AR R A S U 25 52 TE Rl AR > T2 W, 25
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ik, HREIR . WIS Z AT I EMA L BRI R . AAT, DNA 9K RME 52 bR H
Yserh e g B S5 atae e, I REAN ) FEAR S D7 I 20, BRI 7 ILSEIE iz i A . gk B
R, ARSI R A R -EER 71, I 7R DNA 9K a5 R a8 —ANeERZE, WISt 7 228
DNA A &5 R A ikfl, HEmiie s 7 DNA YRR st tase v 7 5 PERe: A, 181 DNA 44K
SERIIREE LU, ZERELL DNA PRI SN T R SRR UIAL, SCBL 7 X T REAL DNA G KA R 7] 428 B A o
BRlt, A FE 50K 7 —Fh DNA MEIDhREAL B3R AT, ik — 52 DNA ThaebhkHE R I Fh e H N H Ja
FRAL T — i 0 LR AN TV

D47-54
SR G SRS VA DNA 138 ki 2 AR K
BRASPR L. XN 2, B 2*
1. ARMIK2E
2. iRzl K

DNA H 413 di i AF vl DNA 731 4L A @ 1B A e ARk, St R 1 90 1A 2 5 7 2105 2 2
FFIE . 2 dn PR URE (R UUR T 2 AL BREE A FEHLAE 7370 00« 299038008 S B Adia A7 A 08 FE L L) =K
B 71. LR, DNA GUREORKI RN G A4S RS HELL AR I 1 OCHE SCHE, Rl AR I AR ) 2
WORZARTT T TR . RS TR TR Y] DNA L5 7T i Fr 41 Vvt 5 Bk e x )8 2 w52
AKL,2], ABAEGRRR 51— BV AT S N S AR Z5 A R e A BT T s KBk k. AT 7T G0 1 3
KA A2 5, JEIEXT DNA 5K = MoV AR w17 5-HEIEmENE (5mC) € siB i, 2l
SEHUX i A i 3 15 5 2 MR RS i [3] - £ Bl DNA-PAINT 73 BB, AT .70 1K1
fERT T HAEFINLEL: SmC B B XU A AR ), BB R THR R i A4 A8 B )y 5, 0k T R g 2 2k ik
TR G A, B AT A R AR R AR KO R R o 32D LIRS, d il ) A e A U T R A 4
RILA A, RIS AT AT R BURFIE ) DNA B L3RR o AR T 3 N7 ) R S B R e A R s
R T HRGUF HIRI I A AR RIPR, SEIL T DNA @RI E n 1 . ZSRIE AR 1 i i TR
BT R PENESEAES, X HEFE T BEAL DNA SRS T A B B B i E 5 SR e

EE BN

[1] Zheng JP* et al. From Molecular to Macroscopic via The Rational Design of a Self-Assembled 3D DNA
Crystal. Nature 2009, 461, 74-77.

[2] Mao CD* et al. 5'-Phosphorylation Strengthens Sticky-End Cohesions. Journal of the American Chemical
Society 2021, 143, 14987-14991.

[3] Fan CH* et al. Programming Crystallization Kinetics of Self-Assembled DNA Crystals with
5-Methylcytosine Modification. Proceedings of the National Academy of Sciences of the United States of
America. 2024, 121, €2312596121.

D47-55
DNA BERMIIN T L2 54 M1
fi s

L A ERR A B BUM B S0 FE Rl
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R G TR VE AN R T Re 8T, S 5RBZMER IR, TFk, NEEMRDT
BESR R| FAE AU iy AR GE T T AT 46 32 5% . Forh, DNA B FEA L mT S AR R AN SRS 731 D RE
FEAE YR 22 U DL 0 35 BT e R, R BRALE E 5S AE ) D RE AT K SRR ORAN 2 , HLask
ZA B TB RO ER ] 7 H SRR

BT AR, FATHAT 7 RA R SRR (1) ESE T HA BB 7 BRAS ) DNA BERYIRENS B35
RTHINS TR, il RIBCEY AL RN 3R AE 7R . (2) AL T DNA BRI BB -A )
IR PAFER R, ST DNA BEERY) A SARAR R 1R, 9 B RO 55 A= M) Dh e 2 R AR LA
PR T BRI WA -

B2, FATRATFEE 77 LA T BOR AN BEAR AN DNA BERVIRIMEAT N, RN T
PRI IRIRTT AN > A I S, AR 2 TR AR B TR BT &

D47-56
pH MRk DNA 588 ¥ M 2% IR B QKR Tl s it AE IR 4 %
Wi, XImeR Y, XEJkAE
L FEREAEAR KR

DNA /S (gl K1~ 5 2EL 25 DR B % 1 SRR M AN A% 2 0T i () w0 B A P = 4 s T | 32 550
SR, DNA ThReALY KR ¥ 2045 )8 T MR e B PSR R . PRS2, 4Kk N3 ) %
ZRHBAN TR IR A BN FEARES, PR A GG . QAT 5 P AT S 26 0k R A 2k ik T
FaASIRGE, FESCIGIRRL T P KARA P A ST, 2 B AR U I (Y OSBRIl . X — 3k
%, AHEFLLE DNA B & 250K 51 DNA IhREALE9RR T AR R 5l N pH MNP CG-CT —=#E A
DNA Z5#4, $2 7 —Ff pH M LK A5 S0 o 12 SRS m i I 20 pH B SR 1472 DNA 25 4 X 25 H DNA
S REEMBEN 1%, ARSI T B R EE AR 5 9ekobi 7 2 I AR S M A ELAE T, R sk R
IR ES ARSI GG . AN ) SEB0 R/ N X SR EU (SAXS) RIELRERM, TR R pH B SHEA
7 (catassembler) K%, ARSI G KK T 2255 75 F 8 ks () b R S & . FEAIRME A AR BE 2644 1
I PERE R pH K GOKRRLT RN ], BRICSZIE S, w4 HITE— oAl Je R 2% 1k & R 1 2
R O R () T Co 37 7 78 B A S RS 38— I BOR A 0o S7 7 258 T TR B i o AR TAR ATEE IR 261 N il B
B AN F R FRIEFIE BN DR R & RS /0 A0 3 — BGRB8 A e i 1 — P R AT e 1Y)
CIEGH

D47-57
IR R AR AR 42 W i R
ZEpkig

1. P E BRGNS0 T T

BT BT SRR RS I o HR AR IR« IR AR AN 2 B A IR S ()i, FRATT3R TR
Y “REBR > TR AR “H AR R ISR . E G, BATREL “Et R Rait B4R AR
RITCBHZIR 7 T LR BT T QU AR SR R FFIP R AT “HURALE D TINE " BRI
HGEIEH 5k, A R E A B TR ALE YR, R TR > TR SE I PERE . BEJE, FRATTH
X I RIAZ IR 70 T LR BT S A BIA R IR S A R, RS 2 R0 7 TRER & A #I58%, A
BT T AL AE TR SRR FRARIE D RS SAANE:  JF IR AT X B e ST A 2
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ME A% Gl WA HEAZ R A IR iy WRIANSE B, A EAEMHIERME R ST T A TSN g 5. 4
G HEFFK DHLA § 38757, bRetg it — sl “ - s S ” 5600 T2 Eakm sy,
ST 2 O A SR A PR AR AR R AL TR L

D47-58
BRR A 51814 K Hilm R AL
WA
1 A B TR

IR (Ui SiRNAL mRNA S5 il 2452 AR A ) i 24 L A Bi S5t A ATV U — o (EAXIR 2G0T Fe Il
i RNA 737 G TENLRIANTET AA P e R0 e DR e 2577 T P S B e AP o 22T o o feT A R 1 243 )
FRFEDUIR S FHA LT @ i DAS 4125 TR AL A B 1 2 25 5271 siRNA Jl 2, SEBlm . Ak ], i A
PRI AC A RSB . AR SR SR A R R A IR RO T, RS 2 TR A5 0T € siRNA
LIV R AT SR HE R o RTINS s 23R IR R ST AR R AKRBURL ) mRNA 38534 S P B i 1wt 78 1
k.

D47-59
BT RGPPSR IR B4 5 AT v
et
LA TR A

SRRAL Y 45 R G052 BN BLAHA S A0 AR S EOm P ARG L ARk PERISR R B AR
PRl IR EREA N M I G 1O NSRRI SR, HL RS R R DU SR AR R RGN AS S, RS LT
TR ) BT B S MR BICORA RO IR 5 AR R A B LSS, ERATMERZ PO IR
BREREARFEPZIRIIGE ST - (EIRZ BT, = RS AR T > 7973, S ETs %,
HIEAE R 51 Y032 SO LR ER B fR ] 1 H 22 #Ehs Rl e 77 28 T 2O HIPR SN WK 7 B UL F3OR
S Be g, S CARRAS, RIS IEE 7). REALAS EOR R GURA AN AR YRR R R X X 4
R ARTERYE: 0) WA B QU R IS AL & S B RETEARARL,  BLSEELRCA Bolm R
ANIRIERE i R S RO IR & B o B SRS IE T S A SRR K AE, DU 35 RAS . TR 2 S RN NAR W Fif
i) AT A DI SR AT RIS R SEBLUTCY 1Y R RABUE ) 2 AR 0, Al 2 o s AN R4S . Bl E
S S FIEAR S BATEMR G5 Ashid e, Sk T T RIS R IEBA TRRE, &
5 SARS-CoV-2 A2 (BN I . i) BB SO R %, BATTREHLZ M E VbR SV i
AN, DMRREROR I RDI 2 o 3l & A KT s B 6 82 BRE R AT WL DR AR B ok e
TR T EEETOCMIRL, o/ e Fr (03 Bh B AT se Bl 2 A AR BV, fR Rt e — B i i T

D47-60
Responsive Release of Nucleic Acid Drugs for Precision Tumor Therapy
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Nucleic acid-based therapy is a milestone in the history of drug development. Nevertheless, their degradation
problems in vivo and poor endosomal escape are challenges that need to be addressed. Here, we designed an
adenosine triphosphate (ATP)-activated self-assembled drug of phenylboronic acid (PBA) and nucleic acid drug
(PBANA), which was formed by esterification and cross-linking between the boronic acid ligand of PBA and the
hydroxyl group of nucleic acid. The unique chemical structure of PBA allows it to combine with cis-diols to form
reversible borate bonds. In the tumor cytoplasm, high concentrations of ATP can competitively react with PBANA
drugs, leading to the formation of a more stable PBA-ATP complex that facilitates the release of nucleic acid
drugs. The findings indicated that PBANA drugs induced higher endosomal escape efficiency and demonstrated
significant gene silencing effects in tumor cells. Additionally, PBANA drugs have excellent anti-tumor effects and
good biocompatibility in vivo. In conclusion, our research presents a versatile and effective strategy for the
delivery of nucleic acid drug, enabling responsive release through PBA modification for precise and efficient
antitumor therapy.

PBA — nucleic acid drug— PBA
w(L 1{

“ Internal cross-linking ~ Borate ester bond

ATP — PBA

| i
SR

Borate ester bond

| ATP competitive binding

Key Words: Nucleic acid drugs, PBA, ATP response, precise therapy
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BRA 1
1. R R

DNA ZUKEAAAE SHERH (ARDS) 77 H N FE I H B 5 ). M S B TR R G HL DNA
DR BARLEAE D R P R A A2 M DUREAL SRR . AR IR 703 DNA R G5 “IF
fgt” UL RE S IR IIR ATy ARDS HIRSHEIRTT S fit T BUH 5 1A, 52 SEEL DNA 9K R
AT B —, EREaia. BHR. HLUHRERIT SR AT, BAEEE L.

D47-62
O ARAC U AHESE DNA K Foumid #E Bk Galectin-3 SEARFT4F 4240
XIER Y, MRmgge
1487 R 22 e

A AR A —Fh AR AR 0 A, w5 R IFDhRe s . RSB R, B2l Eda. Afh T &
HXTEF AR Z, B R WICE SR k. ST Galectin-3 [f13RIA, il BE 1) SR 2 TR
7 IR ) B LR AT, /D4R RNA GSIRNA) 1] DU R JTER Galectin-3, SR HAG BRI FR € 14 A1 77 125 e
SEGEEE DRSS . WUIAHESERZER (FNA) TR 2GR HF # MR PURVEREIL B . Weshit i
JF I DA% 386 326 5400 AT FE B R A AR AT 5. EIE, ASTFE B VIERT tENA BEfS A 055 18 30 1) m 30
ERTERFNE. BEJG, AW e S0 Galectin-3 ) SIRNA, FE¥HAE# T tFNA, JFE T —F DNA gk
T3 (DNS). Ffif5, +4 DNS Ef 345 pH WS 75k FE (DNS@cap) 1, LAGRY H 4052 B BR 52 FE 1 5 i
. ThEE L, DAk DNS@cap FRILH ) B Fae kUL K igiE &M, DNS 13t — 5 & M-+
AR B, KIEHE R SIRNA FEE M M e i siRNA EATHE, BHE S N RTEF4Etb. Ll L,
DNS@cap i 8 [T ER Galectin-3 FE4H| ELWE4ii M1 4k, Mm#iH ERK. NF-xB Al STAT1 i@k,
RIRIT A4k, 82, DNS@cap K siRNA ¥ ik 2 i AE EREgn i, mRUiER Galectin-3, MIMZEME T
AL, SARFRE I TR SIRNA JEIEHRAL T BURLTE 1 I6 97 S50 .

D47-63
BRI RO HI T R SR K WA 2L B % 4
HALY M
L WK MR R R
2. HITRHEE A

FOCERAAZIR SR OU TR IR SR A AT VRS (R G548, FEA R S ARG R 56 PR 33638 AT R L 17 ] 4 L
AT St JATE JtRIC T ROCERIEAL IR N e R e T3, I St (& A B 413 B0R, i 1 BAy
DL R ICHERE I BRIAZIR AR KL 1, IXEEGUKORL57E 7] WG R L A0l DX sk J I 2 R e 245k, @
TR PR A R EVI AR SR, JTHAERZ R A5 RI A0 BE N A BRASL I 5 T R A SN . A
I, ROCERIEZIRIG R A0 R A AN, Re A R, JFa IO, R ZFRTHL el
HRBIE AR o IREEHR R 1 ROC BRI A IR AR A 1 AR AT A S DR 32 () LR 77

D47-64
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—MET M- FIEIERRE B M RNAT 90K B & YRR BN F 5
IR S
L.VG TR A 1 s = e
B AR AR S B PR 26— 8 B B, R Bk Sy ThRE AT & S 302 s o B & — Fh JOREME | 184
W UL SR S B R, B BRI 1.25 12N RNA T3t (RNAD SRR TAE g7k, HPUER%
PRI B R A R LI RS L A B K et - SIRNA FRI3 Bz 3o 16 R 9 K 2543336 2R B8 1) mT 4 4L 1R s ] A
KPR P R VA T RO . DT RHE %R (tFNAD T AR 3 (R T B33 B RS A m] gl 0Bk 2 JE A

75 K I8 S () AR A
E E(J

BEK IR S B B R (TAD. RNase H NP4, siRNA FTtFNA 254 2 —Ff B A Al $2 41 25 4
T ALE 2 RNAT 259 STT, FFRZ STT Xf DC APt & FIHTREAIRE J1, LA STT ] 48 5E M A1
T A MO8 5 (K e 1 LA R AR ML . 3B R4 2)5, STT W LUF R T ERZ A 7 kappa-B (NF-kB) p65,
T 2R R JER AP35 1 A e M 1 B 988 T 5 1 52 Ik 2 87 o
MRS 7

it PAGE. EAMAT I ISOETEIGAE STT 15 i UA R M s e v il e 28 e AR g-PCR Fl westren
blotting HZ ARLGUE STT X AHICEE I AN ()i 42 s I8 i S4B MR 0 A STT X G e i 52 1) 1 4%
élﬁII:%’

pH M S VESR G254 STT YR & R, T AR REINE/E 2k siRNA LLVATTERE . STT nlLL pH BLK
RNase H i 2 AT BT SIRNA FITENA. EA—FE R RNAL 254, STT AMUEA R 1F 133 KA 4 5 5L
e, 1 H AT BURAIE siRNA it fErh ke e . STT 45 ST ERANIH] NF-«B 15 5 H94&3% 340 DC
(R, AT S S BE A AR 7 TNF-a0 A1 IL-23/IL-17 Rk AR, e 2 BAAIG 28 M A 5 TR S 4 i 84 7
o

STT 38 4% G i 52 LA S H0 ] 5 14 A7 TR i 2t B G 58 AT 2 5 8RB R Y7 o STT 1E4ERF Rk 1) e
SRR R EAE SRR HINER o STT BB BT HFN . 1 VA DA R B JoRa A At R R (v T 7 34 1
HIHT R

DA47-65
BRRGUR AT T R 5 R A
Tt

1. MR K

SHENL Z IR AL R B T I R AR 5 70 TS (PAMPS),  RERS 45 A% IR AR 5% (AR 2GR i 52
i (PRRs), EMIHER 56 R G BEAE MVE Go e IXAEAT A% MR e I E IR o BT 7 U R L LY B 4 (14 oL Y i
So BRI, ZRTHIBE T 2 MO T 0T BAL T T R R A IR DNA, A7 AESGE R AR S B AN vl 42
F L, AR RET IRV K AR &GN . BATTA I RCA 1 RCT K biAasE 1
e PR AL IRV, 18I 5 A QIR 52 A4 5 AR ELAE L v el Je R e, P IE L 7 S G A AE A T
IRATIRERZIR 51, DGR SR D RE, A MR S R, SEIRGUIRE S it T« XL TARA|
PIRZIR ) AT G B SN B R A e, 38 I s o R S e i A e S BE SRR, DR RE VAR T S T Rt

D47-66
SRBIRIELRBY /10t AR
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K B G 1>
1.7 K2

MR AR 75 (DNA) il F AR TE U — 4R 3 = 4R HEZR A M, AU RERE HEE L Th REFE 7T,
B PTAEGNKEL 28 5 7R B AT 6 A e 2 W B A2, DAL BRI T /KT A 2 5 AR A SO R
A FIHERUZIR A D AT I RN T B A2, mT SRR AR SRR T RS HEA) B HEA 5 Zh RE AL AR 1
BETTSEIL RIS, A B HESD AJE T 2 UL RORS B D RE AL AR 1 %

FATHA “HEZAZIR ™ ----DNA Z0KF7 A DNA ORI T S maKikia 7 B 415 . gl
KA%(CuNCs) B A LB 23 A € AL BE JI FI T A, WG AR % B Jm 9K R B ARtk . WP TR, 1Ak
BRI OK AR R I BRI PO R 7773 (<62 %) MM ECL 2% (<68 fir), MHITHotilt
iRz Al ECL AL 2 i, AR bE 2 BT HRIERIMIC 1-2 DR X0 B 413 SR TT A s PR REG KA
RIBEE 1 EIEA, JF HAEAS I 7 A b B AR H R R A

SRR (AUNSS) IR BE DA 3 — R gy, R R h mla ok, emEmdl, oK
5 DNA ZEZURFIRE . T2 2H A 7 Bl ) i A PRI Y L B oK T v ) AT T TR
(065 F A D HAT MY SRk BE AN 22 P D RE AR — 4R AR i St & RANR ST RE Tl iIg 1R, IXARE =T K
ATXRHE LSRR 2 B, IF BT ARA IR BT 457 -

D47-67
T DNA [FIFERE 5 43 K H R
Hpr K
LERHEINTT IR GRAEARL S T )

FEEART R, AR N B A A I R AR AR AR AR A A 2 P R BT, FERC AR KB R A S DR 7 A
SZMAR, FATEET DNA KRR A AW 7T Ml A AR R R R E AR AN T, o 7k
RIURL 1 R 2L R — g S A AR, IR T AT i 1 AR Ge T 25 B 4130 R IR, e S 61 iE B S nsh 2
IR HRAAWNAER R . BATIIL BT DNA PRI N AA SR, SINRERAERILA, Q] HY A% IR B Xt
DNA [HIF#ARIEFH %, Kz DNA 4> FHHMTHRERUE [ 43E . XN FE, DNA BEBEFERURMF PSR
[ A% ST i A (MR S H , IX S SE R BAT = B RS TE AT S 1 . AT IR IR 43R A M A, 3k —
A I IR AR 1 g S N T B A T R F RS AN A TIE LB ZEY) = PR DNA 51093878, )
BRI AR R, SEOUNZ P 1 2 B A R A R %

D47-68
—MEFEABERK DNA FUKIE T T s REURAIE T se BEFeH THUERGT
PUNSE SIS < S
1 BB

2. IR

FETE A AR B AR 2T S R 18 AR, H AT 2 BRI k. B AR R IR E PR 2456
ABRINETE N T2, BAAES BB R RIEZR. SR, 5 ABRLFR PRI AE YR B B, BRI
PRI o ASHIE T E AE IR BRI RL, DR HEZAZ IR, AF TR A RRLLR (IR 3R, S5 DU fAHE
DU B A B R A VA B S A SR BB 1 o G R P A e B R LUk iR T 0 B S G R
NVIAE T B BATR B AR MEZAL IR BE i = AU AR LU, W] SERL e BB A o oA R AT
Mk tE. ERLRE/NRAEA b, AT R E AL R, REVRER A E SHENRER, I B e
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RAE MR RIET. BT ELISA. PCR. WB S5farill,  FATIRAE 1138055 2 B LR I DY i A HE S A% IR AR
NAEEIE “YPK&EE 7, WAV ALE] L REE RIS o T ffid 5098 R AU SR AR RE R #E . 257
E, DUTARHES AR R 2 T A R LD R AR B, A BN T RUIE I R S

DA47-69
DNA 49KZ54 5 DNA fik 3§

g

LIFF K2
DNA TN ZE5 40 & — P B AW oy 7 I Re R, N LA R ARPE AU DNA 24T, DNA gl 4h
P A = BT AR L P A1 . A MR REm S 1, 7R mm s A R REEERTHOR . SR %
5K i A U B A R S AT 5. SR, WIS HEV Y DNA TN Dhaeret:, DUA ISR AEY)
& 2 AE A AT 43 IE T A TR 2R, AR EORPRER . iz Bkak, wok, FRATEH T DNA BEIKE)/
S G SR AR, SEEL T AR IR DI RE AN 7R AN 2 E YRR . HOR, KRBT DNA E
M DIRENTT 5, W8 U 2 Ik AR KRS BEAS 1 2 30LAE DNA Tah gty b tbah, 4546 “BA R E” DNA
HARES “H MmN MUREREEAR, B0 7R KER MER LM R igs. JEit, nfblshzs
PR CHM-PRL. “OREE S T-DNA” MHEAEA, AEEWIRTT . AR TR A 22 S m s et 18

Rb 5 H R %

D47-70
ZETHEZLAL TR 357 24 iR O SR AL T 9T
PN IR L
1. iR

WAL v BAT V2R, B2 RIS PE AR A BRG], EATRIRB S B R e85 . UEL 22 (R HEAT 2
ML B S R — N R B A R, (HBR Z AT BT BOW P 2 (e AT BEAT e i A 2. HEZUX IR 2 2L T DNA
H 2T B BAT R AE YIRS TER) — 25 DNA QK S5 . 1325 T DNA FF 1 1 G R 52 S SRRy 5
P, HESRAZ IR BAT Ry 2 (8] i) SR, AT AEGOR R RS I 43 B o DAL 22 IR S5 031 O T 42 2 1)
oA o ST IIRATRGRTT 7R e IV A2 TRl ZHRR 3R, JFHE 1 20 Pk A SR IR PR R I
(DR RItH

D47-71
T DNA WEAIERIE ST 8P & SO REE RS SR Bl
BREF L, Mhmte
L. DU RS- 1 B 2 e
H R

AGE RPN R, TS VAL DL IRTT 7 RE T B HEAE A, SO R L=
BT R A G BRI . SR, ARGERITE A AR - BORBUR M AR 55 51 AR ALK, A DA 2 K
MEREATRE TR BRI — b, AWFFUIRH 7 — M T DNA HEZUSE 531 & 3 2 il B ek
MR AR5
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MRS T

R AR TUEIL R 513 IR R R AECIR R G EORIAL T = L G B4R A R I
A4, FFH Y DNA DY i A HE 2048 B A BE U NLR AT R e T, T 36T DNA DU T AAHEZR (5 59187 5 .
21 B RS A PR oK RURE 2 18] BR 61 £ M s B A5 5 0K, S BT H v 2 1 ) e R BB o

SRS S 51 3 R FR S SR ARG IR R ST ORISR T BE X IR R R 45 Tl
W, PRE ERCARKITE B A 828 AT i@ )5 CD4, CD8 1 CD14 W& HC A #EAT A Th RE X AUk ,
CLRARLE AR S B AR I 7 ah A, 28] 7O E RE Rk, o B ARt o R I 4 A i
SE PEATEAR D82 2 4 K

FERMSRAL: % 1A R E AR 1028 S BE U AR IR LA 8T DNA Wi k45 o @it
LUK AT B T S i S B2 K IE RS T DNA DUTHAREZE (S S 897 & B & il FE AN 45
CAEER G PP R PA 5 A G b ea i O N AR R N E R NG VAR L Rl V&

KPEREDLAL: DAY T RN E < BRI R BRI AR S PRt 2% S e e L ) 2R R 5
WL, 25 T\ 10 MM Mg? "RARK A 13 A SERZ T BR RGP A RE 5 S P imy DSAP [ S, [F]
I 9ok D S
é%:%:

AHEFCE I BT FREE 12T DNA W AEZRNE S 176, %0 782 250KDa, Rife K/h
141 £1.8 nm , HfIZ-9.1mv. %7 G HEISLE 30 70 B Y SEEL S R A R AL oy, JFAE RIBUS 5 i 8 2 40
TALGE IR AL X SEREE . ABTFL, 59 W F-6X CDA™ T i A S AR IR 1/100 pL, EEZ%
ACHE R SAREIC 40 £ [RIRT DSAP X H R4 B 22 90 A% i (R0 Re S 1%, 3R H AR AR LT B 9O6E 5+
Hoo EIEAFRGESRCHIE ST PG, RIISEIL T X CD4™ T, CD8™ T 4iifitd 2 S iz 4 i it 2 AT . 7
AT A TG S 1 F- G- & N T 107 4 HIV B35 1 e skl o i, 553 8- & SR hitlkm i
CHHERTE (BRI 2 T IA>0.97), FFRENEIX 4R v BERE B S Be sk P f BL . BEAh, 1
T B A B N, B S Y B RENS PRIE PP A IR T TS A S BORESAEAL, Dli PR ok SR AR
él:'II:-L/Iﬁ\A:

AR FUE S5 5] T E R AL AN DNA DY IRHEZR BT IR 7 By REE . mRe U ®
EIEMAEHE ST GV GG, SO ARG A AR 2% S8 AU SR BT AR BRE, AEASII R AR
RS PEAT B R e ) R+ . DNA HEZE S 457 & A OUE I - U g R i & b B AT BR 3B IX
{1 G B N, 3 B A PR 55 M 5 6 (R R SR A R o SRk, mridad ik — B ARG IE AR N 2 H AR R B BT,
K DSAP 7 Jig 22 58 2 G b SRS TN, IR AL LIRS W 9 77 -

DA47-72
ETRRYGTKBE KN T A RLFB AR 5L
kit &
LRRIRRR

RLBRAUKI LA G5 T iR tE ARV | 4 R URs e R S A R BT, ] TR i 250 1A 3
SR, ARXIRANKRBAE I T AV T 2WEIA RS, AFE AT BRI SR I JRERYE,  JF I8 % 7 2R IR
U . DAk, AR T — R Ny 7254 “ ARkt SR EIRRIRAK Bk LB skims . 155G, %
T TR, B E G A B/ T A T AR R R A5 s BlE . DAHONRXIR B 413R )
BRI, MEEFENEIERG. UWRERD TR0, AT R0 585 DNA IR Ik
Bk, e RO DR ERUS T EERGTRCR . B TN TR R K B ARIEIE N 7T 24
Wseds. D23 s 253l P i BAT RO
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BEH
D47-P01

EYHETI R DNA 738 X gk B 43
KIRE L, A
TP N =

A R OW S5 A R Bh 2 15 A3 BRI R A, AROR M v 17 AR i A R00) B 0 R FH R A
LRV RERIFEEA R . SIS AT EY) A4S R K, N LE ARG —Fil2 DNA
AORBOR, BT 70T RE BE (A RT3 G e S S A% 1 ) B AL, T DASICE 2 e A 2% 10 v JEE I = s
R AR R THBENE 7 7 S FBE0E 1T WA SR o ™A% (X A A I RE XS T se B AR R = 0 5 R
AUEMIERRE R+ . T AT B A 42 0] DNA SR LT+ 72 SR B &R, JATH T —Fb
HH R SRR 4 N TR 1 R A = AEQUREDIRGEM B AL, ARIRiE 25 & s o o2 8 DNA Bk B 4%
N N S = RS R R L I R I R R P e S U S o iU 95 A R i g A T N R R S )
T 10 9K 3 40 GURVEH A AR EARGKRE R0 B AL, (RTINS 2 T R m 4L HEm PR A s s it — DR TT
TR AR R E AR R B AR BIVERE . 27RO T Pl R AR e A e N AR S, AT
PR R S w] T (0 R 2 = EGOREIRGE R, AR R P A A (R IR P R B AR AR IR D A B 4L AN R
Mo, KPR AT g AR K B 4R R ONRE P 7 B ALRAT R AL T FhaR AT IR SEmS, £ DNA
GRS 5k B A A RAE A GR REAS T DI R AP0 70 1 B AL BAR 5 T e DI — 2 (O ML 77

1. Minev, D.; Wintersinger, C. M.; Ershova, A.; Shih, W. M., Robust nucleation control via crisscross
polymerization of highly coordinated DNA slats. Nature Communications 2021, 12 (1), 1741.

2. Wintersinger, C. M.; Minev, D.; Ershova, A.; Sasaki, H. M.; Gowri, G.; Berengut, J. F.; Corea-Dilbert, F.
E.; Yin, P.; Shih, W. M., Multi-micron crisscross structures grown from DNA-origami slats. Nature
Nanotechnology 2023, 18 (3), 281-289.

3. Ershova, A.; Minev, D.; Corea-Dilbert, F. E.; Yu, D. V.; Deng, J.; Fontana, W.; Shih, W. M,
Enzyme-Free Exponential Amplification via Growth and Scission of Crisscross Ribbons from Single-Stranded
DNA Components. Journal of the American Chemical Society 2023, 146 (1), 218-227.

4. Deng, J.; Minev, D.; Ershova, A.; Shih, W. M., Branching Crisscross Polymerization of Single-Stranded
DNA Slats. Journal of the American Chemical Society 2024, 146 (13), 9216-9223.

D47-P02
RERIXZN KT H BS54 E 552 [A4£18 DNA GRS+
XUBRE XA
1 AR A AL T B

AWy HENE RCEMAEhE A2 HEd s ARSI R G A%, KB S ThRerk
WL RE AL, JFRIU R AR =], DLt BV Thae 5 SRR R i KA. 2R
RR AR RN et B BRI 7T, BTt A A aris VR EE NAYER R R R . e K
PR R SCHURE A AT, BATHE T — RS TR A T i AR TS B 4URIR R, Seil TP T A4
PO RER R LI B %R RIS ATP UXEN 1) DNA SR S VIZIA VIR, M@ ISR, 1S
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BT DNA kR B3I T fERs B AL i 3L B R & B 2 SRR M RGN, 2T T4 mon S5 R
RER MR R . fEMREEAE b, FRATHE— DR 7 —FH TS 5 @ A& DNA 9reKaEstE, scil s
&S EWRAIE BRI 5] B B ERE G S @i 5] ALLRNA NE S JF45E RNA [%
FR T 0 S S P 28, 124K Bt — P SEIL TS 5 0 TR BIERALEI A K& 2 845 S e wmfE N5 E ki, A
P B A B e S D) BE AL R AN K R IR BT A% .

EEPUN

[1] Jie Deng,and Andreas Walther. Pathway Complexity in Fuel-Driven DNA Nanostructures with
Autonomous Reconfiguration of Multiple Dynamic Steady States. J. Am. Chem. Soc. 2020, 142, 685.

[2] Jie Deng, and Andreas Walther. ATP-Powered molecular Recognition to Engineer Transient Multivalency
and Self-Sorting 4D Hierarchical Systems. Nat. Commun. 2020, 11, 3658.

[3] Jie Deng*, and Andreas Walther*. Fuel-Driven Transient DNA Strand Displacement Circuitry with
Self-Resetting Function. J. Am. Chem. Soc. 2020, 142, 21102.

[4] Jie Deng*, and Andreas Walther*. Autonomous DNA Nanostructures instructed by hierarchically
concatenated chemical reaction networks. Nat. Commun. 2021, 12, 5132.

[5] Jie Deng*, Wei Liu, Mo Sun, and Andreas Walther*. Dissipative Organization of DNA Oligomers for
Transient Catalytic Function. Angew. Chem. Int. Ed. 2022, e202113477.

D47-P03
BT WEAERERRIOGE T8 NIGIT 0% i) LR S5 A4 LA
XiER Y, Mk
1. P DR

T B NIRITEIRTT S R VB 5 AR T 7 fa va 7 B B3B8 AR 3, i ik 5 e (1 A 0T B A ik
B RN 2, IS BRI ORI LIRS SR & iE (FASD) 1EN—Fhoe RIS, ™ E 5
SRR RR, G E KA. AR, HATIRAR B TEEr X FASD HIA T B W T T iti. FASD
KA GRS SFEA N EA <. DUIAHELRZIR (GFNA) 785 PG T IR AR, M RasE . 42
SUBIENE RUF UL H b AL R Ju i I tH EOK AT 5. 7R, FRATE GIER tFNA 1T DA 28 it i B B
B R A ) LN BRAR N - tFNA BT Nrf2/HO-1 {5518 I 5 35 B s 2 4l iig. (NCCs) i IR T
AAbREST, NI TPRE 5 S AN IR T 78/ RUIG LIRS 5 A 1E (FASD) B8, RS S5 545 T tFNA
BIT BERC T I LALR P RiEEE (ROS) /KF, FEA RBRAR T A KA 2 A0 il 17 W 12 1 AR 2 e ™ L FR
o PLERIIER, tFNA HEECH—FBUE TSI E RIBITAURMEL, LD FASD AR 58 K 14500
TEYT U R SR o

D47-P04
RNAL & fe: —FhET B RAES BRI N GOKR B S WD R B % o KI8T 7T
ki, Mak
L V9IRS ph 1 B
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PR AEARAE SN AR B 0 55— TE BRI, BEJEK S e Dh RE RS 25 B0 MOBoi o HR IS fE — R JOIEE L 21k
WL SR A BB, S Bk 1.25 /2N RNA T80 (RNAD JFiEI TA G075, (HPRHE B
iR AH 200 L P HCAN R A L i PR A ) B K T o SIRNA PR35 B2 3df 1 AN K 24 1% 28 Gt 1) s 4L 3% 1R 0 v LA
A KPR FEHIAR iRy 7 BOR  UTHAAHERUAZ IR (tFNAD BT AR 7 1 TG B35 B R A v] S vk, AR 22 A
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Modular DNA Nanostructure with PCR-Mimetic Self-Replication Mechanism for Signal Amplification
Ting Li, Tat San Lau?, Junyou Li', Kaigi Hu', Man Lung Lee?, Pin You Chen®, Chi Chiu Wang?, Hung-Wing Li**
1. The Chinese University of Hong Kong
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HONG KONG SAR, China.

Conventional autocatalytic circuits frequently require intricate strand displacement hierarchies and auxiliary
probes to achieve exponential amplification, while existing spliting designs suffer from suboptimal catalytic
turnover and limited programmability. We present a paradigm-shifting DNA nanostructure that establishes an
enzyme-free self-replicating architecture through rational base-pairing thermodynamics. This bio-circuit
implements an intelligent molecular processor executing three programmable operations: (1) target-triggered
structural reconfiguration, (2) sequence-specific template replication, and (3) autonomous target recycling -
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effectively emulating the thermal cycling mechanism of PCR through isothermal molecular programming. The
PCR-like sigmoidal kinetics, the ability to accurately execute the programmed instructions, and the high
autocatalytic capability of the SAA system are demonstrated, which achieves the same target replication as the
PCR but without the need for enzymes and precise control of temperature. This innovation bridges the gap
between enzymatic precision and isothermal amplification simplicity, offering a new paradigm for point-of-care
diagnostics. The modular design principles and digital-analog hybrid amplification mechanism establish
foundational advancements for next-generation molecular circuitry in biomedical engineering.

D47-P06
FiER ZIF-8@MPN NPs 125 T BE/K B2 Rl 4% S SLAERE PR A D A o R SLA
XUEERK , VI, R, skgig
1. P E R T R AR T RERE TR

IR (DW) RIS HES (ROS) & I AR BRAZA0 . 5 A 98 RE A B8 RGeS, B0fd H A% 1
G2, SHIGARE HA R T KBk . HRTIEYT DW HISRNG 32 B4 R R R A SE AT . (B A Rl $T
B BGPTSR S B — M (R 2, T AR DO S R OE A B . BRIk, FRATFR T — R E
ZIF-8@MPN 4K BRL ) A AR 50 (OXG) FIRH AR ENE (CMCS) hZAZCHk OCZ 7Ktk @it F
GG EAMERR (~ 48 T HATHIRE, FTTEVEARMN ML 2] M2 B4k DLSEEBT %, FEERRIS 2 1)
TR LA I A OR S5 A S e DW fAsE . Bh4h, OCZ /KB EA LRI, B, JE5H
LM% 2 TEE, FEMOKHEEE T 1929 /N RS AT 4E 40 i ) 3G FE RS . 7R YLr) DW B, OCZ 7K kAR
A ROE T DW fOASE, Inidfs D@4, 75 DW @& s BRI .

37



