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Abstract: Viruses play a key role in the biogeochemical cycle of global ocean by influencing the
nutrient cycling, biodiversity, and genetic information transfer of microorganisms. Virus-encoded
auxiliary metabolic genes (AMGs) can modulate the community composition and key metabolic

pathways of microorganisms. Through the expression of AMGs, viruses reprogram the host metabolic
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pathways. Virus-encoded AMGs are known to include the genes associated with central carbon

metabolism, nitrogen, phosphorus, and sulfur cycling, nucleotide metabolism, and oxidative stress

response. AMGs are beneficial to the assembly and release of progeny virus, which is of great

significance for virus reproduction and the research on virus-host interaction mechanism. In this paper,

we briefly reviewed the origin, classification, and ecological roles of virus-encoded AMGs, aiming to

provide reference for illuminating the roles of viruses in different ecosystems.

Keywords: virus; auxiliary metabolic genes; ecological role; host metabolism; genetic diversity
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Marine virus AMGs redirect host carbon metabolism model during infection

[22]
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Figure 2 Potential effects of viral AMGs on nitrogen metabolism"* .
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Figure 3 Conceptual diagram of sulfur oxidation (dsrAMGs) and thiosulfate (soxAMGs) oxidation in

uninfected (A) and infected (B) hosts™*”".
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Table 1 Types of virus AMGs in different environments

Metabolic types

Environment

Type of AMGs

Carbon metabolism

Nitrogen metabolism

Phosphorus
metabolism

Sulfur metabolism

Ocean
Freshwater lake
Wetlands
Ocean

Freshwater lake
Wetlands
Ocean
Freshwater lake
Wetlands
Ocean

Freshwater lake
Wetlands

pgk, pfk, tpid, pyk, cp12, zwf, talC, gpm, gap, glgd, manA, eno

pgk, pfk, tpid, pyk, zwf

pgk, pfk, tpid, pyk

NorB, NOD, AmoC, AmtB, FocA, nar, Nrt, NifHDK, AnfHGDK, VnfHGDK, NxrAB,
NAB, NirdA, Hao, NasAB, NarGHI, NapAB, NirBD, NnfAH, NirK, NirS, NosZ,
NorBC, HzsCBA, Hdh, NrtABCD, AmoCAB, DraG, DraT, Rnfl

napA, narG, nxrA, NirK, NirS, amoA, nif, amo

nifU, nifR

phoH, pstS, phoA, phoU

phoH

phoH, pstS

DsrA, DsrC, DsrAB, DsrEFH, DsrMKJOP, DsrN, DsrL, SoxXA, SoxB, SoxC, SoxD,
SoxYZ, TusA, TusB, TusC, TusD, TusE, Moa, ThiS, ThiF, nifS, IscS

DsrA, DsrC, aprAB, DsrAB, sox

TusA, TusB, TusC, TusD, TusE, Moa, ThiS, ThiF, nifS
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