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Using Reverse Dot Hybridization Method and
16S rRNA Gene (16S rDNA) for Identifying the
Food Poisoning Microorganism in Foods

Min-Seong Kim, Kyu-Chul Shm, Hyung-Gu Lee, Myung-soo Han',
Byung-Re Min® and Yong-Keel Choi*
Department of Life Science, Hanyang University
'National Research Laboratory for Water Environmental & Restoration
“Department of Biology, Sangmyung University

DNA sequence information on small-subunit rRNA gene (16S rDNA) obtained from food-poisoning bacterial
culture was used to mvestlgate the presence of bacterial pathogens in food. By reverse dot blot detection method,
presence of food-poisoning bacteria could be confirmed on hybridization of digoxigenin-labeled 16S rDNA
Polymerase Chain Reaction (PCR) primer product and biotin-labeled specific oligonucieotide probe Escherichia
coli, Bacillus cereus. and Salmonella sp. were used as the representative food-poisoning bacterial microorganisms.
An oligonucleotide probe, based on the variable region of 16S rRNA gene, was used as the specific probe. These
tools may be more useful than classic biochemical method for rapid identification of contammated food.
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Fig. 1. Schematic representation of the approach used for

determining the genetic profiles of food-poisoning
microorganism.
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Table 1. The sequence of primers and probes, and position

Sequence Position" Reference
Primer 27F? (S AGAGTTTGATCATGGCTCAG3') 8-27 8
PRUN518R? (D?-5'CTTGTGCGGGCCCCCGTCAATTC3') 485-518 9
Probe Uni P (BY-5ACTCCTACGGGAGGCAGCAG3) 319-338 18
16E P (B-5'GGGAGTAAAGTTAATACCTTTGCTC3) 453-477 19
Bacil P (B-5TCGAAATTGAAAGGCGGC3") 200-217 20
Salmo P (B-5'TGTTGTGGTTAATAACCGCA3') 455-474 21

"The numbering of position is based on E. coli 16S rDNA.
AForward primer.

YReverse primer.

YDigoxigenin labelled.

Biotin labelled.

Substract

«— AntijDigoxigenin-HRP
conjugate
—Digoxigenin

PCR product ———»

i +——Bjotin

Fig. 2. Diagram of 16S rDNA PCR product and oligonucleotide
probe on membrane.
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319t} oligonucleotide probe$} aviding membrane’dll spot
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ProbeZ spot A%l stripsE 5% BSA(Bovine serum albu-
min) 400 uL7t £°] U= 1.5 mL microcentrifuge tubeol] ¥
32 37°CellA 3087+ Blocking 3t F ofi29] dol 9l BSA
2 AlAs7] $ste] PBS(Phosphate-buffered saline)(with
0.05% tween 20, pH 7.6)Z 3%-3F 33 A s}l BSAR
Blocking © stripsE A Z-F 1.5mL microcentrifuge tubeo]]
23 hybridization buffer(SX SSC(1XSSC=0.15M NaCl,
0.015M sodium citrate, pH. 7.0), 1%(w/v) Blocking
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Fig. 3. PCR product of extracted DNA by universal 16S rDNA
primer (B: Bacillus cereus, E: Escherichia coli, S: Salmonella
typhimurium. C: comtrol, M: 100 bp ladder marker).
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Fig. 4. Results of hybridization (B: Bacillus cereus, E:
Escherichia coli, S: Salmonella typhimurium).
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Fig. 5. Results of Hybridization Result on food test (B: Bacillus
cereus, E: Escherichia coli, S: Salmonella typhimurium T: total).
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