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Selective Quantification of Viable Escherichia coli in Water Environment using
real-time PCR with Propidium Monoazide
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Using membrane filtration, we first developed and optimized a protocol for sample
treatment with propidium monoazide (PMA) in combination with real-time PCR(PMA-gPCR) to distinguish
viable and dead Escherichia coli cells. Water sample treatment with 50 y M PMA for 5 min followed by 5min
of halogen light exposure resulted in an effective exclusion of DNA from heat-treated E.coli cells. When
applied to water environmental samples, the viable E.coli counts based on the PMA-qPCR method were almost
intermediate between the total and culturable counts in water environments. A number of E.coli remained
in the VBNC state and the proportion of VBNC cells to total ones ranged from 2.3 to 87.9%.

In addition, light emitting diode (LED) was used to avoid excessive heating of samples as an alternative
to halogen light. 15 and 40 min of LED light exposure time were sufficient to exclude DNA from
heat-treated E. coli cells in suspension and on membrane filter, respectively.
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