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Fluorescent Aptamer—functionalized Graphene Oxide Biosensor for
Rapid Detection of Chloramphenicol
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Abstract A label free and rapid fluorescent method for quantitative detection of chloramphenicol (CAP) based on graphene
oxide (GO) fluorescence functional G-quadruplex probe (FGP) was developed. The FGP consisted of a choramphenicol ap-
tamer and a G-rich sequence. The aptamer was used to bind CAP and the G-quadruplex formed by G-rich sequence was em-
ployed as a signal reporter after binding to Thioflavin T (ThT). In the absence of CAP, the FGP was absorbed onto the surface
of GO through 7-7 stacking interactions, which restrained the G-rich sequence to form a G-quadruplex structure. Thus, the
fluorescent intensity of background was low. In the addition of the CAP, the aptamer part of FGP could recognize and bind
CAP to form a target-FGP complex, which led to the desorption of the complex from GO. Therefore, the free G-rich sequence
could form G-quadruplex structure and bind to ThT, resulting a increase in the fluorescence intensity of the solution. We ob-
served that the fluorescence increasement of the sensing platform had a linear relationship with the concentrations of CAP in
the range of 2~20 nmol/L, and the limit of detection was 1.45 nmol/L. Besides, this detection system was applied for de-
tecting CAP in the spiked milk, the recovery rate was between 93.2%~103.3%. These results indicated that this developed
method can be used to efficiently recognize CAP in real samples.
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AR B BE kA ) 5055 32 (CAP). I 5 il i e AR
HH I TG [ R A R ERET SR [ E CAP (A% R I I A4k
FR T AN BEHRP)ES AV R STUAENMREA RS
WIS EE RIRRIE R A LR AR S, Tk
W CAP [sE&ME, FYERY 0.001~1000 ng/mL,
H5 H1BR 9 0.0031 ng/mLU7. Sharma fKIRF 7¢ /N USRI T
— PR IRIE B DTk, B PR TR T
R MELE S CAPIZIRE LK), H Ty & &gk
R 55 TR REE, FEFOAN. H& PR
ARIAE A T nm, WEN 1.83X10°° mol/L. %R 4inl1E
ZE PRI B A 0.55 pg/mL ) CAP, ZkiETEEA
0.55 pg/mL % 55 pg/mL.
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Scheme 1 Schematic drawing for the detection of CAP
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Figure 1 Fluorescence intensity in the absence (black columns) and
presence (red columns) of CAP with/without the subsequent addition of
GO. Concentrations: FGP, 100 nmol/L; CAP, 200 nmol/L; GO, 0.03
mg/mL; ThT, 10 pmol/L; K", 40 mmol/L. All data were collected from
three measurements, and the error bars indicate the standard deviation.

F1 CAP R0t b

Table 1 Comparison of analytical methods for the detection of CAP
Method Limit of detection  Linear range

HPLC 0.25 mg/kg — [34]

1 pmol/L 0.003~10 nmol/L  [35]

0.01~6 pmol/L [36]

0.05~200 ng/mL  [37]

2~20 nmol/L This work

Reference

Fluorescence sensor
Electrochemical detection 590 nmol/L
0.02 ng/mL
1.45 nmol/L

Colorimetric

Fluorescence sensor

3 4

M2, FERRTUE T, AT R T —METE A
BIH(GO)YRT L PRI BT 2R CAP. i H i
T — R T R Thaet: G-IU R AR 4H(FGP),FGP
H CAP FraMERELIAFE S G WEEN 7 HI4 K.
1A CAP (IS I T, FGP 83d m-m S8 HE AR FH e I P
£ GO R, {EAE(E CAP 15 H N, FGP R 548 5E
CAP LLJEHEL CAP-FGP, 1T FGP & & —B G il H
A, ATLAE R G-PY SRR S5 M3 N GO RTfEnk. H
TER G-V SRR 2 e 454 ThT 1ENME SikiE ST
A AR 5 OEER E R B3 N, LT FGP & CAP (1)
REEEJEHEIZE 2 2 20 nmol/L, #MIFR 9 1.45 nmol/L. %
T3 AT FH R A 5 T CAP.

4 SHES

41 RS

T, 7 Tris-HCl ZZ %4 (25 mmol/L, 400
mmol/L NaCl, 40 mmol/L KCI, pH 7.5)* I\ FGP, Jin#k
% 88 CHERF 10 min, AJFIZETA M B EHAH. LK,
W 1 L R A (B AU E 100 nmol/L)AT 1 L GO(H &M &
0.03 mg/mL) I\ Tris-HCl Z5 /i, 1B &7 37 'C K
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B2 (a)NFIKEE CAP A7 7E I ol A4 R K 5 R S . A 28] it
FRTURR IR R UCA 0, 2, 4, 8, 10, 20.0, 40.0, 60.0, 80.0, 100.0, 120.0,
150.0, 200.0 nmol/L. (b)Y li4A R AIAHXT 2 M HEE b5 CAP IR EE Y56
IR, HHERR CAP IREELE 2 nmol/L % 20 nmol/L JEFE P, 6ok
FEEE CAP W REMER R, HIFT K y=—0.0065x+0.9947, #H
KEHH 0.9959

Figure 2 (a) Fluorescence responses in the presence of different con-
centrations of CAP. From top to bottom: 0, 2, 4, 5, 8, 10, 20.0, 40.0, 60.0,
80.0, 100.0, 120.0, 150.0, 200.0 nmol/L CAP. (b) Relative fluorescence
reduction ratio (Fy/F) of the method in the presence of different concen-
trations of CAP. The inset presents a linear relationship in the concentra-
tions of CAP ranging from 2 nmol/L to 20 nmol/L. The regression equa-
tion was y=—0.0065x+0.9947 with a correlation coefficient of 0.9959.
Thioflavin T (10 pmol/L final concentration), FGP (100 nmol/L) and
different concentrations of CAP were sequentially added to buffer (25
mmol/L Tris-HCI, containing 400 mmol/L NaCl, 40 mmol/L KCI, pH
7.5), and the fluorescence measurements (emitted at 492 nm) were per-
formed.

S8 1 h. SRJEH 1 uL ThT(HRZKE N 10 pmoleL )i
AR ZR IR 15 min. GGG A 450 £ 600 nm, K
WK~ 425 nm.
42 HEMLIE

S Ao P 1 25 5792 A4 bR T A S ), ZEAR 2
ATRATC R0 Mgk A7 T AR EE, 126, ¥ 7 mL E&
RS 5 mL 4 0hR4E, A A FE 20 min, H
W, ¥ pH RS S DARR LB AR, PR 4 i
4 20000 r/min [FESCHLESCAEEE 15 min, PABRZEATE
A&, feEsLsiez g, FlE EEBHHH pH
HIETE 7.5, BJalrEaARE 10 R CAP 1k
.
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