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Identification and quantification of microbial contaminants of fecal origin are major priority
in the control of drinking and recreational water qualities. Fecal pollution could lead to the
transmission of pathogens and, therefore, to waterborne diseases. This fecal material can be
originated from point source discharges such as raw sewage, storm water, effluent from
wastewater treatment plants and industrial sources. In addition, non-point source discharges
such as agriculture, forestry, wildlife and urban run-off can also impair water quality. If the
origin of fecal contamination and pathogens could be correctly identified, management and
remediation efforts could be allocated in more-cost effective and efficient manner.

Since the enteric pathogens appear intermittently in natural waters at low concentrations,
and detection and quantification of each pathogenic bacterium is labor-intensive and not easy to
perform for most cases, the routine microbiological water analyses are based on detection of
indicator organisms, which share the same habitats. Application of conventional and alternative
fecal indicators has greatly enhanced our abilities to reduce health risk associated with the use of
surface waters. New molecular techniques have shown that combined use of conventional and
alternative indicators for fecal pollution increases both the detection sensitivity and specificity of
fecal pollution and associated pathogens. In this study, we proposed a new polymerase chain
reaction (PCR) - based approach using 16S rRNA gene markers of enteric anaerobes, Bacteroides-
Prevotella spp., as alternative fecal indicator for discriminating human, cow, and pig fecal
contamination in environmental waters without culturing indicator organisms. Human-, cow-,
and pig-specific Bacteroides-Prevotella 16S rRNA genetic markers were newly designed to
evaluate host-specific fecal pollution in natural waters. It was shown that these markers can be
recovered from environmental water samples indicating the ability to distinguish the source of
fecal pollution. In addition, host-specific fecal contamination was also quantified using designed
genetic markers.

In this study, the relationships between level of host-specific Bacteroides markers and the
presence of enteric bacterial pathogens were investigated. Additionally, the persistence of these
genetic markers in non-host water environments was investigated.

16S rRNA-based molecular methods such as polymerase chain reaction (PCR), real-time and
multiplex PCR, and terminal restriction fragment length polymorphism (T-RPLP) techniques
were used to identify and quantify the host-specific Bacteroides-Prevotella. In this research, a
novel fluorescence-based live/dead staining technique combined with Fluorescent in situ
hybridization (FISH) was designed to study the persistence of Bacteroides spp. in water
environments.

It was concluded that since one indicator might not represent the relative abundance of all
pathogenic bacteria, viruses and protozoa, combined application of alternative indicators with



conventional ones could lead to more comprehensive results about fecal contamination, its source
and association with pathogenic microorganisms.
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