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significance

Heme is essential for respiration. As a cofactor of cytochromes, heme functions as a
main electron carrier in all respiratory electron transport chains. Therefore, it is natural
to expect all respiring and free-living microorganisms to make heme. Against this
expectation, here we show that the ac! lineage, one of the most abundant bacterial
groups in freshwarer environments, is unable to biosynthesize heme and requires
exogenous heme. Furthermore, we provide genomic evidence for putative heme

auxotrophy among many notyet-cultured aquatic microbial groups. Heme should be the
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1 of an effect on the biological processes

+ Biogeochemical cycles of trace elements have not been fully revealed yet in the ocear
+ Data are still scarce

+ Further detailed studies will help to clarify the biogeochemical cycles of trace clements
in the ocean environment
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