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Abstract: Vitamin B;; (VB)y) is an essential nutrient and growth cofactor for the majority of
organisms. It exerts influence not only on the structure of microbial communities and marine primary
productivity but also on the global biogeochemical cycles, thus justifying its designation as a “hard
currency” in marine ecosystems. Ammonia-oxidizing archaea (AOA), initially isolated from the
ocean in 2005, are distinguished by their chemolithoautotrophic characteristics. Genomic,
metabolomic, and culture studies have demonstrated that AOA are among the few microbial groups
capable of synthesizing VB,, in the ocean. This capability is crucial for maintaining microbial
community stability and biogeochemical functions. This review summarizes the measurement
methods and distribution characteristics of VB, in the ocean and the pathways through which AOA
produce VBi,. It discusses the importance of AOA in marine VB, supply and outlines the future
research directions for VB, production by AOA.
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Figure 1  Diagram of the progress of research on ammonia-oxidizing archaea. AOA indicates
ammonia-oxidizing archaea, and amo indicates ammonia monooxygenase gene; The enzyme encoded by amo
plays a key role in the ammonia oxidation process; Timeline references in the figure: 199212 20041,
200521, 20061%; 2011%7; 20147 202179,
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Figure 2 Schematic diagram of the VB, biosynthetic pathways in prokaryotes. The green section indicates the
synthesis process of the VB, precursor precorrin-2, which is differentiated into the Cs and C4 pathways. The blue
section represents the aerobic pathway, and the red section represents the anaerobic pathway. In archaea, CobY is
involved in the synthesis of VBj,, while in bacteria, the synthesis of VBi, is dependent on the activities of
CobU,T. HBA: Hydrogenobyrinic acid; HBAD: Hydrogenobyrinic acid a,c-diamide; CBAD(I): Cob(I)yrinic acid
a,c-diamide; CBAD(II): Cob(Il)yrinic acid a,c-diamide; DMB: 5,6-dimethylbenzimidazole.
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