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Research progress on microbiome and organic carbon
transformation in marine sediment
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Abstract: Marine sediment is the largest organic carbon reservoir on Earth, and the
microorganisms thereof constitute the marine sediment microbiome which are in large quantity,
widely distributed, with diversified lineages and versatile metabolic capacities. The organic
carbon degradation and mineralization processes mediated by the marine sedimentary microbes
not only provide material and energy for life in the sediments, but also participate in carbon
cycling processes and have a significant impact on the Earth’s climate system for long time
scales. Organic carbon in sediments is gradually degraded by complex microbial metabolic
activities, and its final mineralization process sequentially couples with the depletion of
different electron acceptors which forms the corresponding geochemical zones in marine
sediment. The study of marine sedimentary microbiome and the associated organic carbon
transformation processes is important for our in-depth understanding of elemental cycling
processes in sediments and further assessment of their impact on the Earth system. This review
provides an overview of the quantity of the marine sediment microbiome, the diversity of
microorganisms, their metabolic capacities as well as the major microbial taxa and metabolic
mechanisms that forms geochemical zones. Finally, based on the current research status, the
future research directions of marine sedimentary microbiome are prospected.
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Microbial organic matter transformation in marine sediment. ANME: Aerobic methanotrophic

archaea; POC: Particulate organic carbon; VFA: Volatile fatty acid; SMTZ: Sulfate-methane transition zone;
AOM: Anaerobic oxidation of methane; SRB: Sulfate-reducing bacteria.
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Table 1 Metabolic processes and major functional taxa involved in organic matter transformation in marine
sediment
Metabolism Functional taxa

Hydrolysis and fermentation

Aerobic respiration

Nitrate reduction

Manganese/Iron reduction

Sulfate reduction

Methane metabolism
Korarchaeota, Archaeoglobi

Asgardaeota, Bathyarchaeia, Thermoprofundales, Atribacteria, Ca. Patescibacteria
Proteobacteria, Firmicutes, Chloroflexi, Thaumarchaeota
Proteobacteria, Desulfobacterota®%-%
Proteobacteria, Halobacterota, Desulfobacterota

Desulfobacterota, Firmicutes, Crenarchaeota

[47-52] ete.

U757 ete.

, etc.

[75-76] ete.

831 etc.

Euryarchaeota, Ca. Verstractearchaeota, Ca. Nezhaarchaeota, Thaumarchaeota, Ca.
[23,95-102]

, etc.

HARIA TR AR 23R BRI L
B R L 32 A XIS AE R B4, AE— L 3TN
R T ST Z A0 MR b 2% 53 IX Bl B B 1 OT
FOEIF . B, Zhao UK AR LL Gt 4 Ly
XJZOAh, DR b a B IZ AE RN IR Hh - B e
. [X (nitrate-ammonium transition zone, NATZ),
SRR E E TR R 7 i s DU R)Z &
i R 6 DX I8t A7 7 YR 95 5 B0 7 FY e oty o A
ANME & [F] A0 1 B B 1 B B A R 10% 5 9t
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