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Study of the Fluorescent Aptasensor Based on Fluorescence
Resonance Energy Transfer
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Abstract: One fluorescent aptasensor based on the fluorescence resonance energy transfer was constructed
and used to detect insulin and dopamine. Aptamer labeled FAM (aptamer-FAM) was in charge of energy
donor, while graphene oxide served as an energy acceptor. The results show that the linear detection
range of insulin is from 0.05 pmol/L to 10 pmol/L and dopamine is from 1 pmol/L to 500 gmol/L,
meanwhile the signal intensity of insulin is stronger than dopamine at the same concentration. The
specificity experiments for insulin and dopamine have indicated that this fluorescent aptasensor have a
good specificity. Due to its detection for different targets and high selectivity, this fluorescent aptasensor
offers a promising prospect in the detection field of biological and medical.
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1.1 XE5RXH

F-7000 B3 AL (H A HITACHT A ®)D s GL-16 1T BB HL 222 B2 AR ) 5 B 1 K FR
i CHF R 84T ) 208 CE ) A BR A 7D s 07THWS-2 B %5 16 16 8 7 36 1F 2% bt AL K B HLA BR A 1) 5
DHG-9030A 7Y At HpE i s XU T4 (L ioks 22 S i 4 A BR A | 5 4R RS RN 2 B SR R 4k (b U &R 3k 5
BHEARAFD 2 mg/mL A ALA S5 E K R M TEERBH A BR A 7D s hric A FAM 986 3 A 7 1% 1258 14
A T AR A R B L) A R S R IE R TS . 5'-GGT GGT GGG GGT TGG TAG GGT GTC
TTC-FAM-3', Z B K F 5. 5 - FAM-GTC TCT GTG TGC GCC AGA GAA CAC TGG GGC AGA
TAT GGG CCA GCA CAG AAT GAG GCC C-3";50 mmol/L Tris-sHCl ZZ & (pH=7.4,% 30 mmol/L
NaCl,50 mmol/L KCD ; 5255 FH7K 25 85 /K, SE 50 I 2 o =5 1.
1.2 ZEBREENEE

K PRAE T —20°C B R R R TE IR 1 B0 A5 BUH S B0 30 s(12 000 rpm) fiff B 78 7 BE I A 38 1A R T
R B IEFT B A Tris-HCL 2 #h il 78 %7 3850 P A% R AR TG B BT 5 I A R 3 AR 5 4 fk A
BRSO WIR G IR T e — B [a] A R A [ 2 T A Ak L JF T FAM B2 0T K, i B 15 2R
) § A A T A 7V A% R R 15 48 T A BB 0 B VR B EE A 100 nmol/L:90 pg/ml.
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[Fi) Ve 22 T e R0 D AR 11 25 s 5t B O 22 ¥l 22 T e s o o k.
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i B A I Y 5 T4 W B A 4 103 2 11 (Bull Serum Albumin, BSA) 4 #) % (Vitamin H, VH) & i
B R M (Streptavidin, SA) 7 HIFCE 5 pemol/ L BIRF DU , 76 A5 0 B 5 28 AH W] 52 95 45 00 8 R 28O0 0%
ORI 1= 3R 3 b 455 00 YA 19 9 S 5 32, RS i AT A 3 Yk A5 30 14 9 ' ik B 5 R ) v B8 1) R B 3 1
SR PBE VR UL L A 30 12 A7 S i X B 3R ) R S 1k

2 BRI ) 5 T3 W A 1 B IR E (Epinephrine, E) (2 H ¥ F R & (Norepinephrine, NE) & HUIR IfiL
fiz (Ascorbic Acid, AA) 43 HITCE 200 pmol/ L A FF I . 44 0 75 1) ¢ D' ik B2 5 4[] 9k 88 22 1 i ) 20 D't i 32
P EL B8 A 360 12 A% SRR T 22 2L 11 o S 12
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Fig.1 Schematic illustration of the detection of target
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Fig.2 The response characteristic of insulin Fig.3 The response characteristic of dopamine

2.3 AN[ER SR B AR 3 15 2 23 0 AL 45 M 0 B2

A3 5% A [ e BE R 5 % (0 pmol/L,0.05 pmol/L,1 pmol/L.5 pmol/L,10 pmol/L) FIZ EWE (0 pmol/L,
1 pmol/L,50 pmol/L,100 pmol/L,200 pmol/L.500 pmol/L) HEA7 K I . 45 45 5] () AS [F] He B 1) 9 o i 2
il st 2 L 5 o8 B A I SR RRR N 1) ¢ D' i B 1) O R AT A3 AT 1 4 DR TR R A IS LT 5 O 2 LR 1Y
Ao 3 F

P B 4 Ca) T 200 Bt 2 B2 2 VA B 1 S T 8 A, 7€ DY i 32 B0 il 22 AN BT M 14 5 L 7E 521 nm K BRI A B R
SR FE L BOZ AL PR L 55 AN [ B 04 19 8% 3R 14 X8 1 0% 3R (8. e A 3] 0 2% 1 4 e DU e L &1 4 (b T
7R AE 0.05~10 pmol/L JEH Nl B LR Ry =73.14+15.91x, Hrp y REVOCHE, 2 REEH XKk
& HAH R R=0.998.

FH &1 5 Ca) AT B 2 22 U0 P Ve B8 1 S BT 184 K, 20 D16 i J32 10 Bl 22 AN BT b 15 50 L 7 521 nmy 4 B3I A B K¢
JEHR L BOZAL PR, 55 AN ]k B2 1) 22 U0 i 1) XoF 1 O 3R (&1 e 45 3] 22 U Je 1) 44 e D00 0 T €1 5 (b i
/RS AE 1~500 pmol/L JE B N LI R R .y =38.66+0.152, Horp y AARIOCHE . » KD LML E,
HAH K RE R=0.994.
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Fig.4 The detection range of insulin

120 120
—~ 105 L2 :500umol/L 3 3=38.66+0.15x
o 5:200pmol/L S 100 - R=0.994
s % ¢:100pmol/L, B
% 75 + 5 d:50pmol/L 5 80
E 60 e:1umol/L k=
8 f£Oumol/L §
g 45 g 60
72} [}
[ —-
g 30 2 40
= 15 B 1
0 1 1 1 I 20 1 1 1 1 1
520 540 560 580 600 0 100 200 300 400 500
Wavelength/nm Dopamine concentration/(pmol-L ")
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Fig.5 The detection range of dopamine
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Fig.6 The specific detection of insulin (5 pmol/L) Fig.7 The specific detection of dopamine (200pmol/L)
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