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Rapid Determination of Escherichia coli Utilizing Bacteriophage Infection
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Abstract

We developed a new determination method that can quickly quantify Escherichia coli
(E.coli) using bacteriophage (phage) T4 with fluorescent labeled DNA. Phage T4 only
infects viable E.coli specifically, and injects its DNA into the F.coli cells. Therefore, when
T4 DNA is labeled with acridine orange (AO), viable E.coli can be identified. When AO-
labeled phage T4 is mixed with FE.coli, elliptical fluorescent spots can be observed by
microscopy, but these fluorescent spots are not seen when this phage is mixed with other
bacteria. Since only K.coli are infected by this phage, E.coli can be specifically detected.
Furthermore, we have developed an original flow cytometric sensor, which can be used to
count the number of E.coli cells. Using this new flow cytometry method, it took less than
30 minutes to test a 1mL sample, including preparation time, and to obtain a cell count of
viable Ecoli Correlation between the new method and a conventional ZE.coli
determination method (in colony count) was very high, at a coefficient of r*=0.99 (sample
number n=9). We consider this new, rapid method of E.coli determination a very effective
technique in assessing fecal contamination.
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