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ABSTRACT

The earliest possible identification of microorganisms is critical for microorganism test
method for food. Here we report the development of a novel method for rapid identification
of the dominant bacteria in a food sample within 3 hours of sample collection.

The Tm mapping method consists of three major steps: First, bacterial DNA is
extracted directly from a food sample. Then, nested PCR is performed using the seven
bacterial universal primer sets. To achieve accuracy in this PCR step, we have developed
a eukaryote-made Taq polymerase which is free from bacterial DNA contamination.
Using this polymerase, sensitive and reliable detection of bacteria without any false-
positive results becomes feasible, thereby making PCR directly from a food sample to
identify the dominant bacteria possible. Second, seven melting temperature (Tm) values
are obtained by high resolution melting (HRM) analysis of the amplicons. These seven
Tm values, when mapped on two dimensions, create a unique shape of a specific bacteria,
like a constellation. This unique shape reflects the different DNA base sequences present
among bacterial species. Finally, by comparing this Tm mapping shape to the shapes in the
database, the dominant bacteria in a food sample can be rapidly identified.

The Tm mapping method would be widely useful for the test of food contamination
that require prompt measure, and would contribute to the food safety.



