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Nucleic Acid Visual Microarray Detection of Food—Borne Pathogenic Bacteria

LI Yunxia, MA Shenglong, NIE Yingying, MA Liping
(Gansu Key Laboratory of Sensor and Sensing Technology, Institute of Sensor Technology, Gansu Academy of
Sciences, Lanzhou 730000, China)

Abstract. A visualized microarray for rapid detection of nucleic acid of three food-borne pathogenic
bacteria was developed. Substrate and detection probes which were complementary to both ends of
Salmonella invA, Staphylococcus aureus nuc and Shigella ipaH genes were designed, respectively.
Specific target sequences of three genes were also designed. One end of the specific target sequence
or genomic DNA was hybridized with the amination probe fixed on the slide, and the other end was
complementary to the sulfhydrylation probe to form a complex. The detection probe was connected
with colloidal gold, and the signal was amplified by silver staining for the detection of food-borne
pathogenic bacteria. Through comparative analysis of hybridization silver staining with genomic
DNA, PCR products and specific target sequences, all results were positive, which demonstrated that
the method could directly use genomic DNA to detect food-borne microorganisms rapidly and
efficiently. The detection limit of genomic DNA of three foodborne pathogenic bacteria was 1 pmol/L,
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and clear results could be observed by naked eyes in the concentration range of 1 mmol/L ~1 pmol/L.

The results of hybridization between probe and genomic DNA indicated that visual microarray had

good specificity for the detection of microorganisms. Therefore, this method can detect food-borne

microorganisms quickly and easily, and has broad market prospects.

Keywords: food-borne pathogenic bacteria, genomic DNA, visual microarray, silver staining
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Fig. 1 Scanning results of AuNP probes with TEM and
UV-Vis spectrum
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Fig. 5 Specific experimental results of microarray substrate

26 WEFIRGEXRE

He e 5 B0 7 51 B K 2H DNA (1 nmol/L) Fil PCR
P AT UV-2550 5 58 20 73 6ot BE T s vk
B ERC B S AN R (1 mmol/L 100
nmol/L . 1 nmol/L, 100 pmol/L.1 pmol/L), #1743
REIE (LA 6),

M L9 A LA R AE S5 FORTRDR B2 R A I 4R BT
435 ZE 4 DNA PCR 7= 9 I 4 53§ P 51 A 2 58
B B R —BOHS s PR (H R VR FE 1 i) B
PRI 5 AR A 8055, S50 45 S R IR o A K B
7 1 mmol/L. ~1 pmol/L,

LHSt A SR 2020 FE 395 % 9




RESEARCH ARTICLE

LI Yunxia,et al: Nucleic Acid Visual Microarray Detection of Food-Borne

Pathogenic Bacteria

]
0009
000y
B =
- 0009

1 2 3 4 5 1
()Ff 7 HLF 5

. 00000
YL LL

- @O®es

2

(b)FEHZIDNA(1 nmol/L)

X L
‘9000

X N LA

5 1 2 3 4 5
(c)PCR=H)

3 4

AVPTIICE B & v A Bk (C. BB CB 5 1—5 203100 5 FOR TR BE (1 mmol/L 100 nmol/L . 1 nmol/L 100 pmol/L 1 pmol/L)
B6 MEINERFELRER

Fig. 6 Sensitivity experimental results of microarray substrate
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