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Vancomycin-based fluor escent enzyme-linked
Immunoabsor bent assay for detection of Staphylococcus aureus

Shuang Li, Chaochao Chen, and Xuelan Chen

School of Life Sciences, Jiangxi Normal University, Nanchang 330096, Jiangxi, China

Abstract: In the study, fluorescent enzyme-linked immnoabsorbent assay for detection of Staphylococcus aureus was
established with 1gG from pig as capture antibody and quantum dot nanobeads (QBs) labeled vancomycin (QB-Vans) as
testing antibody. Quantum dot of about 100 nm partical size nanobeads were prepared and linked with vancomycin. The
optimum concentrations of salt ions were 0.01 mol/L, and the optimum pH was 6.0. Under the optimum conditions, the
detection sensitivity for S. aureus was 10* CFU/mL, and there was no cross-reaction with other pathogenic bacteria. Thus, the
method could be used for rapid screening of S. aureus, for the clinical monitoring and foodborne pathogens detection.
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Fig. 1 The principle of detection of S. aureus with fluorescent enzyme-linked immunosorbent assay.
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CdSelZnS NH,-PEG2000- 250 ug
NH, Ocean Nano Technology 1- 2 mL PB (0.01 mol/L  pH 6.0)
(Poly (maleicanhydride- 200 ug EDC 1% BSA BSA
alt-1-octadecene) PMAQO) 1-(3- )-3- 15 000xg 15 min
(EDC) Sigma BSA 0.01 mol/L PB
19G (pH 7.4) 100 pg EDC
(BSA) 4.8 mg NHp-PEGp00-NH> ( 1%)
Biosharp 30 min 100 pg EDC 90 min
15 000xg 15 min PEG
12 FELE 2)
ZWY -2012C .EDC: NHSS=1:4:4 pH 6.0
Bio-Tech Bio 0.01 mol/L PB 2h 3)
F-4500
13 753 1.85mg
131 pH 8.0 3h  15000xg
15 min pH 6.0 0.01 mol/L PB
5 mg 1% D- (
Cdse/zns 10mg PMAO 100  002%) 100 g EDC 1h
500 ulL 13500 r/min 15 min 0.01 mol/L PB
(3 mg/mL) (PH 7.4)
( 72 W 5s Zeta
10s 2 min) 132
60 C 4 h pH pH 8.6 PBS
15 000xg 15 min IgG 10 ug/mL 100uL 47
pH 10.0 0.05% PBST 3 1xPBS
24 h PMAO 1 300 pL 1% BSA 37 °C
15 000xg 2 h 0.05% PBST 3 1xPBS 1
3 pH 50 6.0 70 80 9.0 PBS
S. aureus 10° CFU/mL 37 C
15h 0.05% PBST 3 1xPBS
1 pH  PBS
( 25 pg/mL
450 nm 550-650 nm 37°C 1.5h 0.05% PBST 3
5nm 240 nm/min) 1xPBS 1
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Fig. 2 The characterization of quantum dot nanobeads. (A) Fluorescence spectra of QDs (200 nmol/L) and QBs

(0.61 nmol/L). inset: the stereogram of QBs under white light (a) and UV light (b). (B) Hydrodynamic diameter
distribution. (C) Image of transmission electron microscope. (D) Image of scanning electron microscope.
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Fig. 3 The Ultraviolet scan (A) and the Zeta potentia (B) of quantum dot nanobeads (QBs), QB-PEG and
QB-PEG-Van.
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Fig. 4 Effect of different pH on fluorescence strength.
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Fig. 5 Effect of different salt ions on fluorescence
strength.
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Fig. 6 The standard curve of the fluorescent

enmyze-linked immnosorbent assay for detection of
S. aureus.
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Tablel Recoveriesof S. aureusfrom whole milk samples detected by fluorescent EL I SA

Number of samples Spiked in milk (CFU/mL) Detection value (CFU/mL) Recovery (%) Coefficient of variation (%)

1 1.45x10* 1.59x10%+0.11 109.7 7.3
2 1.45x10° 1.39x10°+0.08 95.6 8.4
3 1.45x10° 1.26x10°+0.11 87.2 8.7

Results are the X £s in three independent experiments.
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Fig. 7 Evauation of specificity of the fluorescent
enmyze-linked immnosorbent assay.
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