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Objectives:   
 
 The objectives of this work are to develop methods that can be applied to the 
assessment of bioremediation by methanotrophs.  These methods are for the detection 
of methanotrophs, evaluation of methanotroph activity, estimation of the size of the 
methanotroph population, assessment of population diversity in methanotrophic 
bacteria.   
  
 
Methods: 
  
 Methods based on the polymerase chain reaction (PCR) were developed.  
Primer design and PCR conditions were optimized.  Direct PCR (DPCR), in which 
environmental samples were used directly as a template without DNA extraction, was 
employed.  
 
Results and Discussion: 
 
 Primers and PCR conditions were optimized to achieve specific amplification of 
the pmoA, which encodes a protein of the particulate methane monooxygenase.  The 
presence of methanotrophs was detected by PCR amplification of pmoA using DNA 
extracted from groundwater as the template.  The activity of methanotrophs in 
groundwater was indicated by detection of pmoA RNA by reverse transcriptase PCR.  
Methanotrophs were quantified in groundwater samples by DPCR in conjunction with 
Most Probably Number analysis or Competitive PCR.  Methods to distinguish among 
methanotroph populations were evaluated.  
 
  
 
 



 5

 
Conclusions and Recommendations: 
 
 PCR-based methods for the detection of methanotrophs and methanotroph 
activity in groundwater have been developed.  Two quantitative methods have been 
developed and applied to groundwater samples.  Both of these used DPCR which is a 
rapid and simplified approach to sample preparation for PCR that allows detection and 
quantification of particular bacterial groups without isolation of DNA.   
 
 DPCR should be applicable to the detection of other bacteria in groundwater, 
including pathogens.  This application of DPCR should be explored.  DPCR should also 
be applicable for PCR-based methods for examination of methanotroph populations.   
This will require further investigation and empiric optimization.   
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