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Yellowstone Collection Permit Request for summer 2004 field season.

Submitted by: M. Ferris, Ph.D., LSUHSC, New Orleans, LA 

The proposed study is part of a graduate student's thesis project to develop quantitative realtime PCR to quantify algal populations in a thermal acidic stream.  

We have been exploring the microbial flora in the algal mat at Nymph Creek Yellowstone National Park as part of a NSF microbial observatory grant.  We have found, using PCR-amplification of 18S rDNA sequences that there are three major algal species inhabiting the mat, a rhodophyte and two chlorophytes.  We have evaluated the presence of each algal population over seasonal intervals and at various temperatures along the stream, and have cultivated two of the species.  Because the algal cells of all three species are nondescript, and because we know that all three species sometimes co-occur, and because standard PCR-amplification cannot be considered quantitative, we would like to quantitatively examine the distributions of each species at each temperature and on different substrates in the stream using a quantitative realtime PCR approach.  

This project is part of a graduate student's (Rob Harvey) thesis project in my laboratory.  The 18S rRNA gene sequences of the algal species are sufficiently distinct that it is possible to develop PCR primers specific for each species.  Rob has been using Primrose freeware to design species-specific PCR primers.  We would like permission to collect samples from Nymph Creek, and Possibly Alluvium Creek, at different temperatures, and on different substrates, during our summer 2004 field  trip to Yellowstone.  The samples will be used to develop quantitative analyses and to collect data on algal species abundance with respect to temperature and substrate conditions.  Quantification of nondescript microbes in mixed populations is difficult.  Labeled oligonucleotide  probes can be used but the analyses are time consuming.   If Rob can successfully develop his realtime PCR approach, it will provide an efficient method that will allow him to survey patterns in the distributions of these algal species in large scale analyses of acidic habitats in Yellowstone and other acidic environments, such as those created by acid mine drainage. 

