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Fig. 1. (a) Structure of five natural nucleic acid bases; (b) structure model of B-DNA; (¢) DNA base pairing through hydrogen

bonds.
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Fig. 2. Two modes of interaction between metal ions and
DNA.
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Jie DNA i) C-C fFEAHETL. Zhao 55 P9 Fl Yang
SR FH B B Il AN [R5 VA SE T Ag AR
PERGI . & 3(a) R T T-Hg2t-T Fl C-Ag*-C it
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T Pt &R ECE YIPTE 25 Y L ] 2 X AR AE TR
57 (Kl 3(c)); Wang % BSI Al Li 45 PO Ry g 7 5L F
Ru(II) A& 9 & 6 e 10 ra sl fb 2 2 Ot A: A% 2k
P 6. HEF SRS YR Res 5 B A e 2 [y
Al DNA AHEAEH, Horh s Al 2 e b im0 =
(hemin) /G- PU4% A& 25 44 B738. Hemin /G- DU B {418
BRI AR A LG (HRP) 361, 6l Wang
4 B F A hemin/G-PU8E A #E4L 3, 37, 5, 5'-PUH
FPRE (TMB) bS8 T K LRI, Huang
2 [0 38 1o hemin /G- PUSEAR AL HoO, 38 57
A AR5 S T B AR DS MIMA AN, Golub
£ 1) 2 90 hemin /G- DU A 1A 0 LA AR T g it e vy
AR (NADH) A4k /i S AP s 1, X —
RN NAD AR T — A= Uy B e Ak 7).

(a) O Q (b)
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N
N: N -
_<b Hg(Il) O NH; C1 M
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N- N ¥
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)
2 *, o=
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® 56MESS
. EGFR

Bl 3 (a) T-Hg*-T il C-Ag™C &5/ R B & ; (b) 45
DNA M HAE I B0 1, 2-58 )Um&9 09 (c) T8 259
B [ 3 3% 1 QK P IE DNA 992K F 5 7R 3 &1 B4

Fig. 3. (a) Illustration of T-Hg**-T and C-Ag*-C com-
plexes induced fluorescence quenching; (b) 1, 2-intrastrand
adducts formed between cisplatin and DNAI; (¢) illustra-
tion of a nanobody-conjugated DNA nanoplatform for tar-

geted platinum drug delivery®!.
3.2 RABRBNSHNEBAKRKNERS
Mz

WA TEYIKE (metal nanoclusters, MNCs)
BA RSP/ e e m A YA S G S 03, 78

A= RGN AN AR R B N AR # Tz . 36T DNA
FEFI R ERRIE IR A N, O THAEIL A S 48 B
T2 Al HA A AR, H DNA BB 751 ik
JERTE A e YA PELY, (175 DNA
R IREE MNCs A KA Sz — 1142, 2L DNA
B R MNCs & B AL IRUINT : 48 5
TE S DNA 254, SRR, 0K, i
J57E DNA HIG-P FRUEAAAE. 2004 4F, Petty 45 19
IR TEBE IR Eh 22 vhis W LA 12 DR Y ssDNA
SRS BT T 980G AgNCs. Fifi J5 1 BIF 5% 2 B
C LR N3 785 Agt 2 i) HAT 8 1y,
MiE CikFEN ssDNA J7 5138 7 9% FHAE AgNCs 4=
KA AR 1449%) Gwinn %5 149 FIl ] & J& DNA il &
83T AgNCs, flfi1k B Ag-NCs (0758658 1 5
K IR I DNA BRI H 56, Feng % 17 D) =
5 DNA (tsDNA) YE Rl e 158 7 2¢5t AgNCs,
S H KW AgNCs 9% 5 tsDNA ) CGC fif i
AR, VLW LW, s 1 T
G L5 SR, TSI 4 R 4K R B T
G G RN DNA S04 R 9K A7 A K &%
DIfie #% W2 4y, Liu 55 USURT Liu &8 19 R 2¢Ot
DNA-AgNCs 1/EAEZ3E i T microRNA
FIEE IR 2 0 A A 55 Ly 45 PO 5 5 g
W B 64 5 AE DNA-AgNCs 2 116 1 BH 25 7 5 1
fiff AR i OO B | RS MR A i 2R B e T, A
MSEEL T NIH/3 T3 4B Pk 26 Y6 midg (1 4).
ThomasP! L&A 30 M0 FE A ssDNA J AR &
BT &SR AuNCs, W54 33220, pH DA K
HAuCl, #1 DNA 19 FE H 22 i 3k 5 Aus+ 1)
S, DT IE o oA DAL S 5000T S 4 4 K A
B AT 4. PSR ] T Bl N3 7 & 5 Cu?t
Z AR g g, DRI Al A & T 638 B A% IR
JE 5 CuNCs il a5 99293 Juabh, BHF TAEH
WHRIA T G-PUgE (AR B F i-motif) 25 F4 4 ml LIAE
i MINCs A=K AR, 45 4R 9ok R I A= K
B HA A VE R (HAR T, 184 DNA R AL
G T Cu/AgNCsP Fll Ag/PtNCsP7 45X 4
YORFE, fRU T AR5 5 2 4 B 4K R I L
ARHE A

3.3 IIgEBRS£EMEEERENHA
UIHe R R e o B AR 48 B0 E 45 Rt b HoR

(systematic evolution of ligands by exponential
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PDDA-modified
R-Ag NCs

PDDA-modified

AT-Ag NCs AT-Ag NCs R-Ag NCs

561 nm 405 nm

Merge

4 %R IF DNA@Ag-NCs-FH 3 T 5 i fif i 5 4 ¥ F
T4 L A5 L B NTH/3T3 200 i 9 34 28 453800 19 1 2 3
JAR P B

Fig. 4. Preparation of different fluorescent DNA-AgNCs-
cationic polyelectrolyte complexes for cell imaging and con-

focal laser scanning microscopy images of NIH/3T3 cellsP'l.

enrichment, SELEX) ffi 4 15 21| i B A7 8 7] 45 5

AL A5 R T RE 1Y B S A T R T 1 PR
1990 4F SELEX AR B UCHIE LK, @ i (AR5 i
FARAG T — RN AT 456 4 8 B F e R o
¥, FEOHF SRS R R RIE IR (aptamer)
FIE A% (DNAzyme) 55, IR EE T —RFIET
DIREAZTR A L) 43, TR | AR N i
SEVRIT G A A ) Iz A 60-631,

Aptamer il i SELEX £ R i %15 2] 58 5
RO TR SRR S A I SRR SER TR T
G 10671 )4 T 25 A Ry i e A AR T A5 21 5 R
&R ET456 1 aptamer 43 ¥, aptamer & il 3T
B WU ) = B SRR R S 4
A 6809 pE5R R AN, K+, Natfll Pb2t Y aptamer [1Y
YEHIALEEY 5 G-DUBEIARZE A ¢ 0 K. [/ 5(a)
JER T H L PHES F R 2 . L Hoogsteen & B 45
B 44 G ISR ARRL G-PUEER DNA 1) X §F2k
ZEH. 1994 4F, Williamson(™) % 3 G-PUBE K 4544

7E K+ Na+ 585 B B A7 oAk, HLEFSY
By e R A k=N Ve N2
FEEEMRENEA. JakbE eSS & P> aptamer
Witk , HIET I T —FR 5] Ph> kil 1) 4% 2%

. £ [69,72,73],

(b)

Substrate
strand

I

RRRRER - -« HRRNN
) e

N N I
Enzyme N N
strand N N
N N
N N
N - N
Ny N

Kl 5 (a) AL FHE FIROE MY 44> G Bl AL G-1Y
HE1A DNA I X FT 454 19; (b) 4 )8 B PR ¥4 DNAzyme
1A 25 4 7% 2 ] 162

Fig. 5. (a) Illustration of four guanine bases stabilized by a
central cation and X-ray structure of human telomeric G-
quadruplex DNA[Sl; (b) illustration of metal ions depend-
ent DNAzymel62.

DNAzyme J&—Fii i (R e AR S 2 i H.
A& 2 — 451 ssDNA J¥41], DNAzyme
W5 BB IO g S, TR AR
VIR 85 RO, 45 RNA 58 DNA {924 FlidE
DL K DNA BRALSE 1470 & 6(b) B T &85
TAHHE DNAzyme BS54, tH— 5 BRMHER—
FEEEEALN. HETN 1L, Pb?, Cut, Ag*, Zn’t,
Mg?*, Ce¥*, UO>*Fl L4554 J& B 4 S Ui
i) DN Azyme FH 2k 45 i 16 H ok 162631 78 4 Jm 2 7
R B TR A A LA K 200 i A 5 DR LR Ao
SETRY T A 77 T (7050 A3 T B i

RERZIR 705 B O A A T TR S MR 1)
FrE TR BIRE T, 45807 IRt
eV AT SO AN SE N e W&
B fit T M7 TR, fERE a2
J 2R A U B A B BTV RE.
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(@) o opMT (b)) o 9
at ¢ Nu e on  (GrEaminel, " N oH
& M puT-al &Y Ee ; - Ee o
Fe:f\/ 8 - & = 8 —_— HBTU, DIPEA, DMF e,
& NK =N\ §
& 4 NN
I.__I )-%H \L b s o_ .
OH OH F i SR
EL_\. T .\1\[; o 4, 4-dunethoxyu'ltychlo:1de O o
7 e CP"I ~="CN| Pyridine P g (i)H
Fe g Fe
S,
ODMT = 4
s T' Ie) ) - 1
Fe Y )
4T AL {0
. | Oligomerisation "gl?*-—/ ‘8 Chlorophosphoramidite o o™X
Fe -— Fo___ o C i
. 2 - N-{ _ o N )
j @5\[ 3 ;NH DIPEA, DCM o N i
Te 177 0 on g i
Eor 0.0~/ 2 o~
(F-TT)s " N~ : .
ey )
6 (a) (F-TT)g JFHN A MR (b) Fe A T8 5% 51K 19 & B 25 B

Fig. 6. (a) Synthesis procedure of (Fc-TT)g*%; (b) synthesis procedure of Fc artificial base monomerl*!l.

AIHEETFLER T SHEFHIE

1Eid R R LHAER], ARG YR ZAT
— M T N TR BT % 5 07 F 8182, AR Y
FEARGER TR A, s (A3 i AR 4
IR R A W) FhE | BRI AR h ) — ek 2
ANFEARBTE, M ARARELAT X T KRR R 1 Bk
MR AN TAZER 2 984, BEE AR L2 A KT
KR, —ZINE LA BB N TARRA G g4, H
& B N TR IE R 4 I AW 2 oAb Sk i) i
B Ry, WRT T AL R AR B DI REFET R, 5
TR TAEE T Z AT 248 ™. 48 AN T
P A i) 4% T vk FE AT DAL R 8688 1) ORI AR Ak
I ILIEALE, & R &R DNA i
VEBEIRE 2, 2) A U 48 BLAAR I T M BRI
i DNA Al S BVl Bk e B4 SR 5 T8 A
A5

XA — MRS, ez RN A B LA YR E
A KA IR R Rk (Fe), HBR R a3
B Z A AR (3.3 A) 5 B-DNA FAHSR BRI 2
[ A TET B (3.4 A) JE# ARARL, B A 718 DNA
HH A Bl R B 2R 1 B A R 89901, 2012 4F, James
45 150 B F DNA ANk s SR g Fe 3 F i
AR M B ST, Wit — RINE A LR
REKE T SRR ICHE Fe #IG I, iE—2 T8 s 8
Fe A S5, it DNA A& BULE R T a5 8 4
Fc PAITHI 16 4~ T iR (Fe-TT)g 1551 (K 6(a)).
B (Fe-TT)g J¥351 5% T BEIR L 2% vpis i )F 2L
2y 260 nm ZbAG WU, H Fe i d-d BRiT A7 7E
i f5 24 435 nm Ab7= A 4555 A I e i N T A%

3.4

B oy F I A EE L T Fe JiF R —4EnT 4l de, if
NGB AR — B RITZN TR T B 4458
PRI, ST H B RIRBR LS R BE T T ik
M EEIE R RE 1), AT Bk — it o TR 4450
R 2R A e = A SRR 2.

DX F AR S R e e, T8 R R 2 TR A e -
PRI 01990 SR IE T 30 A B A AT IR 7 T ik
HIETC I — R I3 T IR NIRAM . 7R —
HEAMEWIE ST, AT —RINETERBC K.,
25057 F L KT R R 43T 1) ST T e B
i, It DNA AR T o Foo Rl =41
4. 2018 4F, Abdullah & Y 3 4+ &7 B =201k A
G T Fe N TR (K 6(b)), I8k SE
T RN TR oy Fou R i . 2T Fe 4
F— A FHB A R, K Fe A T
B A DNA JPFI AR B 33 f fb 2
R ILBE S HAME I A AS R, FL A B R B R
A], FIA A Fo A TR AT LAE A AT 2 50
P50 BN IE ) AR Ak, B Y DNA NP A
HTH. W a2 £ 30, % Fe
N TRk 8, v o Ja gl 25 M. Tan
2L BB T 24 Fe N THg3E DNA FFE51) H 41
R ST AP DNA IR (ApFAs), 25332 0
I UL A S Fe Bl Y 8 AT S0 A B A K ORI
Ret, BRI Fe 51 & 225800 52 0 T 52 B0 K4k
(RILH 2 SR 4T R (K 7(a)), TSR TI%5Rms
o J5 1 SRR AT 3Pk, Zhang 45 0T T R
AA Fe N THREER DNA 49K E45H (DOX-Sgcs-
NFs-Fc), #E— SR T MR F 290K bR} il
RN (4 7(b)).
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(a) Aptamer-Fe,, ApFA

B i gk
» e
:?l Ny

‘ |
TGGGTGGGTGGGGGAT  n Fe bases
16 bases aptamer (n=3,5,7,15)

pH=74 pH=7.4
without HyO without HyOs

’, T " -_—>

pH =6.0
without HyO9

S Cell i
Te  FeDNA uptake L] c}a
L=

-
& Sge8-NFs fir{
'ﬁ Sgc’-NFs/Fc ¢ '"ﬁ'
@ ! Sgc8-NFs/Fc/Dox

K7 (a) i&fK-Fe, Pi R4 T 17R BB LU AEAR R 50T
B ApFAs () TEM 1% 99; (b) DOX/Sgc8-NFs-Fc H il £
T FG3 o 28 55 0 52 o A H 2 L 1 R A o R 07

Fig. 7. (a) Schematic of aptamer-Fe, amphiphilic molecules
and TEM images of ApFAs at different conditions”; (b) pre-

paration of DOX/Sgc8-NFs-Fc and its autodegradation pro-

cess in cancer cells through Fenton-like reactionl”.

4 BN K G T BT 2k P By B A
4.1 ZERHIK LR

H M 1983 4F 3¢ [E 41 £ K % Seeman #(#7 [
B IAEH DNA G0KREAR DSk, BHIF TAEE A WA
FH DNA 33 Ffr B4 780 1) Ji - B0KS U 1 228 AR 4 SR A
i A8 1) 9 K 28 199-103] . JEF Waston-Crick Bl J& H.
AT ] v AR S AT P R SR A, S
“H 1ML (bottom-up)” 1 H ZH 2L 5 mE AT LIKS i
BIHIFE A ARRIES . RS DNA 99K 451,
AATBE T R & A5 2] T K/ANFUE IR 4 5 100K 55
DNA GKE5H, A48 =Rt 104105 Py {4 1061071
42 1 A 008.109] sk g 101111 DNA tilel12:113] |
DNA 4t 114115 25 2006 4, Rothemund[M6 $& 1
T DNA r4RryMEE, itk & k) DNA 4748
ARG T Z BB %R, K 216 2% 30—40 Tk
FERK Y ssDNA TTHETHEE 5 &4 7249 ALY

WL &K ssDNA 48 Z% A ) p T — e
BT BA R E IR SR 4k DNA 4% (181 8(a)).
2009 4F-, Douglas %5 ' 38 3 7 — 4k DNA #r40F
T2 [T, (LR EHEE PR =4k DNA $r4¢
Sk, AR T DNA GOKE5HIRY4ERE. 2016 4F,
Douglas 55 M7 FIH “H L1 T (top-down)” 5 W& 4
# T =4k Z ik DNA 4L (K 8(b)), br i %
DNA #KH AR A T H . DNA $r40R LA
ZEDIZ NN W B e Tk T Y1 o R AT B 8
FISEI AN A HEA K (WA0K) iy =8 ]
Al FhERE ST UL, AT RATE DNA $r4RA0 55 o B
SRR BRI A o 1 I B, (S H N PR
Oy FREHEE A AR RE AT P HEAR FA: K i BAE AR
*}i [118—123]_

4.2 DNAHFENSHBEHELE

RS AR ORFIURE 1) 235 [B) HE A 2 40 K AR 408 4
WILRAETE IR 2 —, BATES . Rl Has
(] -1k BE 73R 1Y DNA 47 4% A figf b ik — [va] 2 1%
TH T . DL DNA Jr48 Bt it 4 K ik B 28
B, 3% A DNA Dige b 49k Bki 5 DNA 4t
G R DX 1 RV R A T 2% 58 S IR K R 1Y)
A5 HEAR . 2010 4F, Ding 45 1200 3 Y F FH = B
DNA $T4CAE AR, (73 R [FRAR A AuNPs 75
Prafny Hob — 23 By A ST P I HE A
(K 9(a)), HILTFRE 73T DNA 40K H R SL 4
JE A KA BB B L2 1 B K. Bfife, — RS HEA
FEIRZ5 K0 | 6 1 1 4 R 40 K 45 44 FH 4k % 41
TE 1241290 [GR T STER AR TR RS B 23 (R HEAR LASE,
FHIF TAE#30 F) ] DNA 7405230 1 LB W 1 45
T BT UYL A RS B 4 2 126.127) g A 129
W A AL (GO,) A S Sk YR (HRP)
Kt 2 (7 7F DNA Pratp A FA & 8 %8 (14
[ (4 PR B AAB AR R, FST T BE B AR
AL R B 520 (18] 9(b)). Zhan 46 (191 fiff F 5
T DNA Fr4Cny 1 T L 20 255 5w s sh Al 1 4%
BT OEE YUK EERE, TE TR AP o BRI
TEES I RIBRAL, SEBL T A GOREE i o735
TR B 2 BT (9 10(a)). Liu 25 029 $g45 T
—Fl “Action-PAINT” 5508, F| ] DNA-PAINT 5
B WS4 FE 2 DNA 254 08, il asc Bk L &
Oy FARHRIEA TR O B I TRk, SCEL T FE SRS
TR T AT AR A T A HERbRIE (B 10(b)).
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(a)

~100 mm

& 8 (a) —-4E DNA #4810 (b) =4k £ M {A DNA 47417
Fig. 8. (a) 2D DNA origamil''?; (b) 3D polyhedral DNA origamil'"].

(a) (b) % ‘j@ Glucose O H;0 ABTS>
.
\‘.\ Glucpnic‘ ’ ABTS-
. /\ . acid
L B O ] —_—

DNA origami tile

S1~45% S2~77% S3~95% S4~93% C1 unassembled

B9 (a) FIF = A HTARRE AR IR /N AuNPs 34728 A 120; (b) DNA #F464 S GO, il HRP ()5 5 1] i3t 414 129

Fig. 9. (a) 2D arrangement of Au NPs using triangle DNA origamil’®’; (b) DNA nanostructure-directed coassembly of GO, and

HRP enzymes with control over interenzyme distances!'?3.
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b) (0) 2) (2)
-‘QED@@@ e @ @ @ @ o
éﬁ e ® @ e o ® e o @
S
3
7
;
£
é‘E
Q
)]

10 (a) BT DNA $7 461 4 445 410K 55 0 T 840 T2 4850 2 HOM S BT (19 (b) JH “Action-PAINT™ 5 8L #5350 1) %
RSB 12

Fig. 10. (a) Gold bowtie nanostructures based on DNA origami for single-molecule surface-enhanced Raman scattering analysis!

(b) multipoint super-resolution patterning using “Action-PAINT” strategy('?’].

" EOlEaHsETHESdnADL
EREREEAREER RN

Blueprint: Ag : ] e
_ — . o JERLSEES
A Fiinert  [ang]
pcDNA
ctivatcd

119].
)

TEM
SEM unstained

EDS mapping
Si/O/1/SE

F11 (a) fEH] DNA 455 F0 A 1R 80 A P S ASEH0 24 0K BRI L 8 AR 0225 (b) LIS [W) DNA $r4CH B E K S10,1129
Fig. 11. (a) Fabricating nano-printed circuit boards mimics with DNA condensation and intrinsic metallization patterning/!??;

(b) growth of SiO, with different morphology by various DNA origamil'??].
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4.3 DNA RN SMKTREIE K

FET MBS 4 & B A BAEH, R 5
TMEHWE NSRS &8 B F AL 65, @il Gk
14340 S0 S D 4 T 15 RIS, T e e IR R
G B AR ZEHE 11421 Braun 45 190 I ] 78 43 F B
TR RE 1 AL RE 19 DNA AR AR 2 944 e,
W, SRJGTH%E DNA s T #5 g R Jr i ffi Ag i
TR TR, M il 2515 2I{E DNA B 4277 T
FURE 12 pm, & 100 nm 1Y Ag K FLE, X —~4)
BPE TAEPR B DNA B 4 8 99K A R RS
THZAEEE T TR0 5 1), BRI DNA LISk, DNA
YRR ZERG I A R hy 4 e AL AL T A 2 R AR
2011 4%, Liu 4 31 528 T DNA Jr4tRmn & s
1k, LAY ) DNA $40h A Kbt , i i ek %
ERK SR Ag FiVF, SAISTE Ag FiF 4K AuNPs.
[ 4E, A T4GE T —F 3L F Pd A7 A9 P0E DNA
Praka BBk, Wb 14 At B I E]
B 4z T AL ORI BE 192, Bl AT TR A
Pd #f F ¥ JE DNA $74C 47T Au fil Cu 9
4Bk, RSP T DNA rRBit i i S i 4
YKLy 8. Sk — 204 DNA 94k B & @ i
A7 5 B AT 45, Pilo-Pais 25 134 i oo 9 KT 4T 4%
FEH 1082 B C O 4 A% R I R TE DNA 47
AUEAR L, T AR AR KA AT DIAE DNA $r4R =
SEPUREHER E AL 4 JE AL, il T ARFIEIZERY AuNPs
4589, Jia % 122 JF & T —FpST DNA 1480
JryERAL 4 R A SO SR, SEBL T R4 DNA F4IK |
XFFERE BFERULE RS A M &R
I, FEARFOL ] T2 FRUZ 90 K 2 B E A
H— 4L T UL DNA Jr4UCh R i 4@t ks
HERE R AT, SR H RGO R T
BT (] 11(a)). 2014 4F, Helm 4§ 195 Fl Sun
25 136 JLP-A R T DNA #EHE, 78 =4k R
ST T DNA Pratny 4 e R A lifiTix
T BA ARG DNA 23 B34 yE i, @
b i 4 S B A AR B A = A R R A
ANRIE SR ) 4 Jm oK ks . B # L4 )@ B 1, Fan
£ 1250 F| F] DNA 48355 1 W 00K i SR e 20
KB ¥ DNA P8 dmtith ity [ 2026 2544 &2 il 1
FLAT W25 40 RS o — S AR RER Y (K] 11(D)). X
— TAEAU R TG 2= & RS RUE
YRR, SEBL T AR RS FRG B — S AL R 2 A8 P
2 M HIE T 55T DNA 19 B8 9K FLIE R RS

S RIS B A T A AR, D0
T T RLIRAA A D5 1 1) 2 K.

5 REL5RE

JEF il v AR B 2 R IE AL A B B, BHF T
VEZ AN A F1 1 TR B 1 28 ACSM B ARk 7]
B . R AE A AR T B DL R - O 9%
AR, T AR RRAE LU T LAAE R 48 7 45
B RIRFOAROA TR, BEE DNA 45K H AR 1Pk %
Ji& RS D - ik ST R R . AR
MR 7 T I EEAR 54 S TIRE R &, BB T A%
MRS &R EFRERLE, A TERS &8 B
T RHBLA YA EAER RN T4 R AR R 1)
AREAEMEGEBANTHE 9 F R LS
I FHAE 7 T 2 LS8 d5 ) [R1ER T DNA 9K 4
AR K Ji B FEAE J -l i S i L 34 508 7. R
FH DNA g K F AR 47 I 7l 15 i 0 58 Jd 05 4=
il A, R X —AueR i) 2 R 3 B S
F ol 1 AR i DA SCER AR A L B DNA {4
HME LAY H 35, B AT E 40T RS
B 1 H AR ZE AN W AT FRATT 0T 5 40 R %
PR -4 JE A H A A AT DL S DNA 4k AR
PO G ERE TR BRI AR 5 A v il ]
DA 4 JE 78 S5 7 RUEE T AR iR S5 A 22 0=
ftr, DASCERGIR GO | R FORS 1 B9 7 55 Jr T
FA .
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SPECIAL TOPIC—Toward making functional devices at an atomic scale:
Fundamentals and frontiers

Nucleic acid-metal complex and its application in
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Abstract

Atomic-scale and close-to-atomic scale manufacturing, a frontier hot issue in international academic
research, is a cutting-edge manufacturing technique in which atoms are directly used as the manipulation object
and atomic-scale structures with specific functions are established to meet the requirements for mass
productions. This review focuses on precise atomic-scale manufacturing technology of nucleic acid materials.
Firstly, the basic structures and functions of nucleic acid materials are introduced, and the basic principles of
the interaction between DNA and metal atoms are discussed. Then the development process and breakthrough
progress of nucleic acid materials-mediated precise atomic-scale manufacturing are introduced from the aspects
of natural nucleic acid materials, artificial base “molecular elements”, and nucleic acid nanostructures. Finally,
the challenges and opportunities in this field are systematically summarized and some suggestions for future

development are given.

Keywords: atomic manufacturing, nucleic acid materials, metal atoms, precision assembly
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