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The Application of DNA Biosensor Based on Conjugated Polymers
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Abstract Conjugated polymers, with m electron systems and highly delocalized conjugated structures, exhibit
excellent luminescence properties. The polymer chains can work as molecular wire, which will lead to the
amplification of optical signals and thus improve the detecting sensitivity. Aptamer has advantages in specificity,
affinity with targets and signal transmission, hence, nucleic acid biosensors based on conjugated polymers have
witnessed a rapid development in bio-detection. The applications of nucleic acid biosensors based on conjugated
polymers in recent years are summarized. Finally, an outlook of the developing trend for these sensors is given.
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Fig.1 Scheme for the systematic evolution of ligands by

exponential enrichment (SELEX) process
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Table 1

Summary of synthesis and sensing mechanism of

typical conjugated polymers

polymer synthesis mechanism ref
PFP Suzuki coupling FRET 22
PFV Heck FRET 23
PFEP  Sonogashira FRET 24
PPE Sonogashira FRET 25
PPV Wittig,Heck superquench \FRET 26 ~28
PMNT FeCl; oxidation polymerization  conformation 29 ~30
POWT FeCl, oxidation polymerization conformation 31

3 ETFTRXAXHIREE=EFHH (forster

resonance energy transfer, FRET)

MHEE AR 5> T (energy donor) i & 161 5
HEE AR5 T (energy acceptor) B & VGIEAH H &
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FE5rF B B ER E RE  GFR 2 ot R
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TREYEA B BCE 2R R (A
TRAF IR REZG 1A, REIE IR L & (B 141 (R 32 1K)
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Fig.3 Schematic representation of the fluorescent complex
probe for labeling-free detection of DNA hybridization through

FRET
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Fig.4 Water-soluble conjugated polymer as a platform for
adenosine deaminase detection; (a) two steps of FRET"*

and (b)one step of FRET'*'

Lian 251V ] PS5 S AG 0 T4 22 4% 1 IR B4
TCHRICHYZEFRIR DNA 1Y 53 T4 2205 BRIS 1)
YIS, G S TS, SYBR Green | 7 36 A,
A LU AZEIRR DNA 28R X8, A PS5 i,
B T ERHLIR S 11E AT, 22300k DNA F1 PS [ HE 25080/ )N
S 2 P5 1 SYBR Green | Yep} Z [R] 3 & 53T | e
g &4 FRET, 7F T4 22 RMEEER T, 22304k
DNA (1 5" 5ipb A A IR ALAE = A 284 1 A8 B TC R
M AR 9 DNA, SYBR Green I 44k} G B 4 A F)

Progress in Chemistry, 2015, 27(12) : 1799 ~ 1807



O WA BT ILPER G AR A Y 1 I 1 1 A

ik 5 ¥t

DNA i Rfg%& 4 FRET, iliid 4 FRET 2%, o
AT T4 A% BRI SR B0 15 1

5 e 5 Efficient FRET
® o=
® ©
)“exn SG ® ©
PFP . 3
®
®
Hairpin DNA
Weak FRET
P ; I~
o .°
. L J
.
'exo PFP Qe
e e
Hairpin DNA

) ¥

@ ho ©SG -PO, [ PFP

5 PFP JifF T4 ZA% 1 BRSNS /s
Fig.5 Schematic representation of the PFP-based T4 PNK

assay

Liu Y A HHE F R A Y P6, 3T FRET i%
TR E B DEOEHRER . BEJS b 138 13 Suzuki
WA W TR PFP 45 4 ( PFP-CO,Na,
P7) 0 PRSI fot 2 8 % 0 P, LA I BR Ay
1.7 M, JEAh, M ATie F TSRS 9 P8, B T FRET
B T RETE ik 40 K kL 4G I il RN S ER R 1 G
(UM I EHRET 0 R 6 B, Bk i B IR
T A 0 3T A T Tk 40 K SO (R BRE e 18T 1, 45 6 A
W FREE I B, T B 207 (sandwich ) Z5H , X Fhdh
FAREAE R S M U R 3R v Dy — A I A TR 3 K
(B EEAND) , NTTRLT T R AWM Ehrid
(1% S5 I T A% IR 3 1R 2 m) 1 B B, i 2 BB kA
FRET, #& B GRS MR . RN 7 7 X058 1L B 1)
KRR 1.06 oM, X ERTE 438 26 19 TG ARG
B4 50 ng/mlL,

TBA aptamer 1 A Block AN e e )
SiNP
TBA aptamer 2
®  Thrombin L
BSA \ANg
o AN B ANV

(VXY
AN/ TBA aptamer1

G —/\/\J TBAaptamer2

Fl

B 6 I S M A oK UL ARSI A5 i i 14 D ]
Fig. 6

Schematic representation of thrombin detection

based on silica nanoparticles
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Fig.9 Schematic representation of the specific detection of
human a-thrombin by use of ss-DNA thrombin aptamer and

cationic polymer P10
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459, He® * FEZE IR EE R 19 P-4 538 40 HEF), T B T-
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Fig. 10 Schematic representation of the optical mercury
sensing mechanism, based on a target induced

conformational change of MSO and a resultant optical change

of PMNT
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