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Recent Progress in DNA-Based Assembly Photonic Arrays
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Abstract The development of nano-optoelectronic devices is especially relevant to the control of the spatial arrangement
of photoactive materials with nanoscale precision. Because of its base pairing and double-helix structure, as well as easy
preparation, programmable control over their shape and size, and precise spatial addressability, DNA has been used as
the template to organize a variety of nanoscale elements for nanophotonics and nanomedical research. The DNA-based
photonic arrays are multiple fluorophores programmed sequentially along DNA scaffold to achieve energy transfer through
multi-step fluorescence resonance energy transfer. In this review, the discussion focused on the progrsses of DNA-based

assembly photonic arrays in recent years, and insights for future directions were provided.
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Schematic diagram of multi-step hetero-FRET (a) and homo-FRET (b) (Arrows indicate the direction of energy transfer)
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Fig. 2. Various photonic array assemblies based on DNA origami



4 T W

R 2014 4F

RIA7AE, Cy5 K76 IBRQ ¥k, TR 2
AbF “OFF” IPRA. AN bRt by (o) I,
ZREE S B IBRQ M4 HIREZAS, B i 2
DNA B8, Cy5 %6k, JFK 2 &1 “ON”
PR . AR AWML BE (B (0) , Ik HES
ZRRBEAT, PEHIRERLRE K, HBT S DNA L4
AAT, Cy5 B9 NH IBRQ K, FF% 2 [A]F]
“OFF” [1JIRZS .

T MRS IR 2 KL, A2
TAMRA f8% IBRQ & AM7E 4 il Bk 11 v () 47
Z B TAMRA FIJE%8E DNA AT AT 144,
SRR E/EH . JFX 1 1 “ON” . “OFF” IR
BEIFK 2 WILFAH, AT OGS BAME . )
b PN TF RGBT B PAT AR AT AT R BRI 2
Cy5 FOUME T AR/ B T RN N B “17 Bl
H 40 .

FIFH DNA origami 412%6 1 B 41 2 K H R
K% DNA B, i H & 4 41— o i A 1 A 3%
A DNA B I, s A1 H S 3RS /E R A
dity. Zhang 5 HTHE T X ARSIk, AU
AT 6 MFEKE DNA, ASTE EATAT A& (1A
WAL ei, 4iaeRBeFEEGERN MK
5 & WIEE E % ARS8 TSR,
T DNA 4K 12k, 1X 6 ML 1K DNA 4
B VYN ELL) SIS G, PGS AW T
MK AEAERT, DUSAESE DNA JET K0 () i
BUERTESIUAS G JLT G-PUZ k. A B-
IRIRAS G (PN IBRER B, G-PU 28 A% 94 sy (1) < W1 o
BT BRARAEHIN B-30MIRS, TE A G-IU
FARMIZE) DNA 40Kk, JEI) SYBR Green 1 DL
101 BN G-DYZEAK, T SYBR Green
1 ARG S nbmk i RSO GG AH S, DLtk A
SYBR Green 1 F|i&2E FRET, fgEALsilRr
IEE] 75% (B 2(d))

22 ETFHFHRMEIRAI DNA SR 5 FRES

Mk s — K s 5 % fi% (Pyrrole-Imidazole

Polyamides, Py-Im PA) J&—JSBEHE 4 7 1 U XL
% DNA )RR IFH MG, 5 DNA 45
A HA R ERIERERZER ), DNA WK E
AILLUEF] 6~10 AN . L HE—IK I 3R B o 1)
Py. Im P4K5 005 DNA [RIB85E & A S B,
PR A, o Py/Im BRI C/G,
Py/Hp (N-FIJE-3 FRIE-ntms) 45 S E U0 A/T, 45
i e 3 ) st

FI AT s — K PR SR W e L) 32 I T i 4
I3k 3Bt PEAT DNA K45k,
AR /D AT I /IN A 483 M i —— 10K e 38 5 e 12 FH 81 48 K
M T ALED o VR PRI 4 2L T s —
Ik e SR i 6 DNA IR UMAE T, o kbt Tkt
I — Ik I 3R I 2 211 262 (1) DNA gl ko 7481,
56, 4% DNA BE1) 5" uif& i PB AF 4 Re & fit
1k, HILH MY DNA BE 5 uif&if Cy3 1E A fE
AR, YO VE R R GG Ui T 5 9t M R i o
SRk s e M 1RO A A8 I WUEE DNA J5, PB
BUKRER =2 YO R3] Cy3. H5HA YO kA
DNA XUEEZH MG 1 LAt L, i By 2R W frie 41 2he
ff) DNA )t 7%k FRET 2% K KFgm, A 15% 1
IR 49%. I HIXFhLH R VEMDG T LK e
WEIA%) 80 ANMFE, 2% 27 nm, B T 2 HT AR
DNA K271 P e S e f AL i g

BRI e T e AR B ARG i =,
HRLEX RO B GKICEF 5/, YO [A]
1) e 1t 3 B 2 X 2548 3011 homo-FRET, A fij
VFZ Re A LIRS B 1k, WA BE A &L
E MRS B Cy3 24k, FREAEEHB KR
# YO-YO R A b AT it
EIGUbI L 7 ) n] AR 2 T IR WG 41 ¢ 1 DNA
K6 TS, AWEFTA L “Y” A DNA
(Three-Way Junction, 3WJ) N SCHUK JE T %
il B8 fi A% 3B 7 10 AR AH Y DNA 99K o6 1 1%
RS, W 3 () s, PB-DNA20. Cy3-
DNA30 Fl Cy3.5-DNA20 (20, 30 7~ DNA gt



(@) Mg —IBK I SR R JEc e S M RO XU R DN PR R

(b) AHLMs—IpK e SR e 45 5 3WT T DNA #4285 1) v 42 (1 40
KBS

B3 R DNA B 1255 1 1)

Fig. 3. Photonic array assemblies based on the specific recognition of DNA templates
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