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Abstract

Project Code: MRG5380297

Project Title: Development of a DNA-based method for bacteriophages of Bacteroides for
tracking human-derived fecal pollution in water sources

Investigator: Kwanrawee Sirikanchana, PhD., Chulabhorn Research Institute
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Project Period: 2 years

Abstract: Traditional fecal indicators, including a group of coliforms (total and fecal), E. coli,
and enterococci have many shortcomings that have directed researchers and authoritative
parties to discovering new group(s) of indicators. There have been efforts to study several
organisms as new groups of fecal indicators, among of which are bacteriophages of
Bacteroides. The ultimate goal of this research project was to develop a new and rapid DNA-
based method to measure phages of Bacteroides for a purpose of identifying human-derived
fecal pollution in water sources. Firstly, to determine the presence of Bacteroides phages in
Thailand, the strains ATCC 51477-B1 and ATCC 700786-B1 were enumerated in wastewater
samples. Phage ATCC 51477-B1 was positively detected in some human-derived wastewater
samples, but was found at very low levels, if not absent, in animal-derived samples. This
implies that phage ATCC 51477-B1 is specific to human sources. Secondly, since a non-
specific strain (ATCC 700786-B1) was found more prevalently in water, it is important for the
newly-designed DNA-based assay not to pick up this non-specific phage strain as well. The
DNA regions of phage strain ATCC 51477-B1 that were not present in phage strain ATCC
700786-B1 were therefore determined using molecular techniques such as restriction enzyme
digestion, DNA sequencing and sequence analysis. After that, the PCR primers were
designed, the PCR reaction components and cycling conditions were optimized, and the PCR
method detection limit was determined. Thirdly, the newly-designed PCR method was used
with human- and animal-derived wastewater samples to detect phage ATCC 51477-B1. The
results indicated that the amount of phage ATCC 51477-B1 of up to 257 PFU/100 ml in
wastewater samples was not detected by the PCR assay. Lastly, traditional fecal indicators,
i.e., total coliforms and E. coli, enumerated in the same set of water samples showed high
concentrations, while phage strain ATCC 51477-B1 was not detected in most samples by
both the culture method and the PCR assay. Therefore, no correlation was observed. This
information helps to advance the knowledge in the field of microbial source tracking that will

eventually facilitate in water management and pollution control of water sources.
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