Figure 19.14 What is the Highest Temperature Compatible with Life?
In 2003, Kazem Kashefi and Derek Lovley discovered an extreme thermophile that was isolated from water samples taken 200 miles offshore from Puget Sound in a hydrothermal vent almost a mile and a half deep in the northwestern Pacific Ocean. The researchers sealed samples of unidentified microorganisms and placed them in medium that contained Fe3+ as an electron acceptor. The control tubes contained Fe3+, but did not contain any microorganisms. Both the experimental and control tubes were incubated for ten hours at 121°C. Following incubation, the tubes were checked for the reduction of Fe3+ to Fe2+ as magnetite. Using a magnet, the researchers were able to detect magnetite in the experimental tubes, which indicated the presence of living cells. By comparison, no iron-containing solids were present in the control tubes. These results indicated that the experimental conditions were suitable for culturing the high temperature microbe, which they named “Strain 121.” In a second experiment, Kashefi and Lovley grew Strain 121 at a variety of temperatures to determine its optimal growth conditions. Results revealed that the cells multiplied most rapidly at approximately 105°C, but divided about once a day even at 121°C. This finding was quite unexpected because, prior to the discovery of Strain 121, a 15-minute exposure to 121°C was believed to kill all living organisms. The scientists did not detect growth at higher temperatures, but did find that the organism could spend two hours at 130°C and then resume growth when transferred to fresh medium at 103°C. Clearly, Strain 121 is a remarkable organism!
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