Cruise Summary for Dr. James F. Holden (Univ. of Massachusetts)
The purpose of my experiments was to determine which kinds of hyperthermophiles found in hydrothermal sulfide material grow at 95ºC in enrichment cultures under various chemical conditions.  Novel hyperthermophilic autotrophs and heterotrophs will be cultured for subsequent characterization, which would expand our understanding of their function and physiology.  At a minimum, if culturing is not possible, the predominant organisms from each enrichment that showed growth will be identified and partially characterized through the formation of a cDNA library created from the enrichment culture.  Metabolites were analyzed during and after the incubations to show metabolic trends that will help define the activity of those organisms that grew and provide added information for culturing.
Nine samples were collected for culturing during the cruise.  Three samples consisted of glass wool and titanium mesh collected from each of the three incubation chambers that comprised the sulfide insert recovered from the Roane structure at Mothra.  The other six samples were small (< 20 cm diameter) actively-venting sulfides, three from the Mothra site at the Roane, Hot Harold and Stonehenge structures and three from the Main Field at the Sully, Clam Bed and Hulk structures.  The soft, porous Zn-Fe-S region of the sulfides was used as the source material, as previous experience has shown that this region often contains hyperthermophiles.  Each sample (~5 g) was mixed with 50 ml of sterile, anoxic artificial seawater in an N2-CO2 flushed serum bottle.  Equal amounts of this slurry were used to inoculate 8 serum bottles and 8 Balch tubes, each containing a different medium.  The samples were incubated at 95ºC for up to 72 h.  The composition headspace gas in each serum bottle was monitored during incubation using a gas chromatograph to measure the consumption of H2 and the production of H2, N2 and CH4.  Following the incubation, the concentration of Fe(II) in each bottle was determined spectrophotometrically, aliquots were filter sterilized and stored at 4ºC for sulfate and nitrate analyses using ion chromatography (to be performed by Dr. David Butterfield), aliquots were preserved in formaldehyde for cells counts and samples that showed growth were filtered through a Sterivex filter, frozen in liquid N2 and stored at -80ºC for later genetic analyses.  Preliminary analyses suggest that there was autotrophic growth in at least two bottles inoculated with material from the sulfide insert and heterotrophic growth in at least 9 bottles incubated with sulfide material.
