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CHANIDA KUPRADIT : DEVELOPMENT OF OLIGONUCLEOTIDE
ARRAY FOR DETECTING FOODBORNE PATHOGENS IN FRESH
CHICKEN MEAT. THESIS ADVISOR : ASSOC. PROF. MARIENA

KETUDAT-CAIRNS, Ph.D., 201 PP.

OLIGONUCLEOTIDE ARRAY/FOODBORNE PATHOGENS/DNA PROBE

Oligonucleotide array hybridization based methoas be used for screening
of multiple foodborne pathogens. Several targehqggns can be monitored in a
single step of DNA hybridization using suitable cfie probes on an array matrix. In
this investigation, screenings of suitable probmssipecific detection of foodborne
pathogens prevalence in fresh chicken meat welferpged using post-PCR labeled
target regions. The hybridization signals of nodiwactive labeling digoxigenin
(DIG) incorporated into the PCR target regions welbbserved by naked eyes. The
target regions of 16S rRNA gene specific tescherichia coli, Salmonella spp.,
Saphylococcus aureus, Listeria monocytogenes, and Clostridium perfringens, were
used as models. The optimum concentration of tigpmlicleotide probes was found
to be 200 pmol. The detection using only 16S rRIdAegas target gene was carried out to
detect multiple target bacteria at as low as Innipé mixed genomic DNA from the 5
bacterial species. Although the results showed dhlarge number of target bacteria
can be detected with easy result interpretatiomligonucleotide array hybridization
but some of them can be differentiated in only gemus level and some cross-
reactivities were found from the non-target baetésolated from the enrichment
culture. Therefore, oligonucleotide array combingth multiplex PCR (m-PCR) or

conventional PCR using specific genes as target® wleveloped to specifically



detect dominant foodborne pathogens in chicken m&atget bacteria including.
coli, L. monocytogenes, Salmonella spp., andshigella spp. were used as models for
the evaluation of these combined methods. M-PCRgetarg theuspA, prfA, fimy,
andipaH was successfully used to detéctcoli, L. monocytogenes, Salmonella spp.,
andShigella spp., respectively. The combination of m-PCR anvemtional PCR with
oligonucleotide array revealed discriminatory powerong genera and speciestof
coli, L. monocytogenes, Salmonella spp., andshigella spp. with low or no incident of
false negative results. The efficiency of the cariieal PCR amplification is more
sensitive than that of m-PCR for amplification afget genes. The m-PCR- and
conventional PCR-oligonucleotide array could desdct target bacteria at as low as
1 ng and 0.1 ng of each in the mixed genomic DN&asted from pure cultures,
respectively. The application of oligonucleotideragr was tested with 10 fresh
chicken meat samples. Combination of target badteenrichment and DNA
amplification demonstrated that the conventionaRRfligonucleotide array could be
used for simultaneously detection of all 4 targettbria in fresh chicken meat
samples while m-PCR-oligonucleotide array couldwiameously detect onlk. coli,
Salmonella sp., andL. monocytogenes in the same samples. Conventional PCR-
oligonucleotide array was able to det&ht boydii and L. monocytogenes at initial

concentration of at least 3 and ddlls in 25 g sample, respectively.
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