Relationship between bacterial community structure, light, and carbon
cycling in the eastern subarctic North Pacific
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ABSTRACT: Biogeochemical controls on the community structure of heterotrophic marine bactera
are not well understood, and these organisms play a crtical role in the global carbon cwcle.
Through terminal restHction fragment length polymorphizm (T-RFLP) analvses of bactedal 165 rRMA
genes along a zonal tranzect in the eastern subarctic North Pacific, varations in community
structure were compared to commonly obtained chemical and biological oceanographic
meazurementz, It was found that heterotrophic bactenal community structure was strongly, but
independently, related to both phytoplanktonic production and light, Bazed on computer-
zsimulated T-RFLP analyzes of database 165 rRMA gene zequences, it appeared that the relationship
between bacteral community structure and light observed along the transect waz driven by the
diztrdbution of a-protecbactera with phototrophic capabilities. In addition, experiments were
conducted at sea to measszure the growth of heterotrophic bactera in response to amendments of
amino acidz, protein, M-acetyl glucozamine, and chitin, YWadation in the responze of heterotrophic
bactera in the experiments did not correlate significantly with varation in community structure
along the transect, which suggests that the ability of the heterotrophic bacteral community to
uze specific components of the dissolved organic carbon rezervoir was not related to its
phylogenetic structure as detected by T-RFLP. Howewver, a possible relationship between
community structure and the cwcling of chitin is discussed, Owverall, the results stress the
importance of both heterotrophic and phototrophic metabolisms when considering environmental
controls on the structure of bacteral communities in the sea,
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