






I oBJECTIvEs 

To provide an introduction to the techniques and theory currently used 

in developing gene probes to detect and quantify total coliforms or 

Escherichia coli in water. 

II REASONS 

This report has been prepared by WEc at the request of DOE to aid in 

understanding and provide background knowledge to work being carried out 

at the University of Leicester in connection with DOE contract 

“Development of Gene Probes For Coliform Bacteria” (PECD 7/7/302). 

III RESUKE OF CONTENTS 

To understand the mechanism by which gene probes may be deployed to 

detect specific bacteria in a water sample requires some background 

knowledge of molecular biology. This is introduced in Section 2. In 

particular, the structure of DNA, which is the genetic material, is 

described along with how the sequence of bases contains the genetic 

information. In Section 3, the structure of gene probes and how they 

recognise and bind to their specific target sites within the bacterial 

genetic material is discussed. The strategy to develop gene probes for - 
the bacterial analysis of water is outlined in Section 4. To develop a 
c - 
gene probe that is specific for a particular species (eg E. coli) or 

group (eg total coliforms) of bacteria requires the identification of 

sequences within the genetic material that are unique to that species or 

group. Gene probes designed to target these sequences will thus detect 

that particular species or group of bacteria. Two potential target 

sites for coliform or E. coli specific gene probes are the lac operon 

and the 16s rENA. The advantages and disadvantages of these two target 

sites are summarised. One disadvantage of using gene probes is the 

sensitivity of the detection method. In Section 5, a method, called the 
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polymerase chain reaction, which may overcome the problem is introduced. 

Much of the research and development of gene probes requires techniques 

in genetic engineering. Some of these, in particular cloning and 

sequencing of DNA fragments are presented in the Appendices. 
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