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Current Research Activities

Research interests revolve about the synthesis, structure and function of RNA; and the application of
molecular biological tools to problems in environmental microbial biology.

One effort of the laboratory has been the study of Ribonuclease P, an RNA processing enzyme
responsible for removing the 5' termini of tRNA precursors during their maturation. This is a particularly interesting
enzyme because the catalytic element is itself RNA; RNase P is a ribozyme. Studies have included determination
of the molecular structure of RNase P RNA, the nature of its interaction with tRNA precursors and other
substrates, and the mechanism of the RNA-catalyzed reaction.

A second emphasis of the laboratory has been on development and use of molecular methods for
analysis of phylogenetic and quantitative aspects of natural microbial communities without the requirement for
laboratory cultivation. This is an important direction because only a few environmental microorganisms are
cultured using standard techniques. Consequently, before the molecular developments, there was little access to
the natural microbial world. The application of molecular technologies such as sequencing ribosomal RNA
(rRNA) genes for phylogenetic analyses and the use of rRNA-based hybridization probes for in situ identification
of microbes have revolutionized microbial ecology. Investigations have been broadly directed, for instance toward
high-temperature environments, unusual symbioses, little-known (at the time) microbial ecosystems such as
endolithic communities and marine picoplankton, environmental bioremediation, selected human diseases and
the indoor environment all around us. Collectively, molecular results from this laboratory and others have
dramatically revised our understanding of microbial diversity.
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