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Fatty acids of the extremely psychrophilic bacterium
Colwellia psychrerythraea strain 34H
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The marine bacterium Colwellia psychrerythraea strain 34H (strain 34H; ATCC BAA-681) is an extreme psychrophile
isolated from the near-freezing sediments of the Northeast Water polynya, Greenland®. This bacterium has been used as a
psychrophilic model organism because of its optimal growth temperature at 8°CY, mobility using flagella even at subzero
temperatures?, and significant production of various types of cold-active extracellular enzymes®?. Industrial use of strain 34H
is also expected. This bacterium has been considered to contain eicosapentaenoic (EPA) and/or docosahexaenoic acids (DHA)
from the existence of pfaA—pfakE genes responsible for the biosynthesis of these long-chain polyunsaturated fatty acids (LC-
PUFAs) from its genome sequence®. These fatty acids have been regarded as a modulator of membrane fluidity at low
temperatures also in this bacterium. However, no biochemical evidence on their presence has been available®. In this study, we
identified LC-PUFAs including DHA and EPA as very minor fatty acid components of strain 34H cells grown at 5°C and the
sum of cis-monounsaturated fatty acids including palmitoleic acid was more than 50% of total fatty acids, suggesting that cis-
monounsaturated fatty acids would serve a principal role adjusting the membrane fluidity at low temperatures in this bacterium.
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