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DEVELOPMENT OF METHOD FOR ECOLOGICAL STUDY ON NITRIFYING
BACTERIA USING DNA PROBE
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ABSTRACT; Nitrifying bacteria play important roles of nitrogen cycle in the natural ecosystem,
In this study, nitrifying bacteria was detected by using methods in Genetic Engineering,
Conventional methods for analysis of microbial ecology are not effective to specific
microorganisms which grow very slowly and are difficult to be isolated. In this study,
detection method for the specific gene using DNA probe was adopted to investigate the
population and existing mamners of nitrifying bacteria, and fundamental methodology for in
situ analysis for the bacteria was applied, Arthrobacter globiformis (IF0 3062) was used as a
model bacterium to detect the nitrifier in a bacterial mixed culture. This bacteria oxidize
ammonium to nitrate, and can utilize organic compounds as carbon sources so that it's growth
rate is not slow. In the first phase of this study, the nucleotide sequence of 18S ribosomal
RNA of A. globiformis was determined to search species or genus specific sequence regions, and
species specific DNA oligomer which can specifically hybridize to the 16SrRNA of A. globiformis
was chemically synthesized. This DNA oligomer was labeled with a fluorescent regent by
Aminolink method and used as a DNA probe for in situ hybridization. Fixed bacterial cells

on a slide glass were treated with the DNA probe and observed under an epifluorescent
microscope. The fluorescent signal intensity was evaluated under the microbial ecosystems
mixed with Escherichia coli and activated sludge.

KEY WORDS; nitrifying bacteria, DNA probe, 168 ribosomal RNA, in situ hybridization, ecological
analysis.
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