2025, 65(6): 2401-2417 G =i
CSTR: 32112.14.j.,AMS.20250107 Acta Microbiologica Sinica
DOI: 10.13343/j.cnki.wsxb.20250107 http://journals.im.ac.cn/actamicrocn

Review EE5S

TERENESEEMRER

PR de 10, B S, B Y, BIRR T, Bk P, EXY

1 VPRI R AEdnfberstbe, 1000 MA
2 TUIAHPRTE AT, A7 i PR 4 A e S s, WL Tk
3 WA LIEA YIRS — IR e E BRRH SRR, WL T

Wrskle, B, BLOTRY, BIDR, BRIS, EX0. HORRER A S DIREDT B T]. UEYI"#4R, 2025, 65(6): 2401-2417.
CHEN Ziting, WEI Liang, ZHU Zhenke, LU Shunbao, GE Tida, WANG Shuang. Research progress in ecological functions of soil
viruses[J]. Acta Microbiologica Sinica, 2025, 65(6): 2401-2417.

§ E: RELAOEBEAQMITORASRENR, SAFAEEEZ@LA I LTI 69 3F tm fie
AAMTR, CRIIKREBERSHAMFRZ —. LERREN T ZMBE, L P2 ERM
i%é’]"i%ﬁ‘ﬁi T REEREE EBREEM. WS BRNMABRLE LEAEZHAF 5 H
RIEFEETZNESR., RANERILDERAMERAING, RRATBTRFELEASZL
THEEZAE, LA TR LB RL BRI FIRE, KRIIET LIEEFH KRBTk
FAGRGPIERAEDE RS M, FINHaE TNEGRAfa), NFARKFESBAR
5% T M EAER, HoatkE A Atk 18 3E 9% & 4 A (viral shunt) A= 45 & 50 B AR B A5
AENEI; VAR HY . WA ARG ZHm. AT Edod, RETLERFES
FAHRRRFROE L

M L RA AR HBARMAR; THRAUEMEIR, ARG

G H . E KRB IE 42 (42477339, 32260297);  FH & SR (2023 YFD1701200)
This work was supported by the National Natural Science Foundation of China (42477339, 32260297) and the National Key

Research and Development Program of China (2023YFD1701200).

*Corresponding authors. E-mail: WANG Shuang: wangshuangl@nbu.edu.cn; LU Shunbao: luxunbao8012@126.com
Received: 2025-02-17; Accepted: 2025-05-08; Published online: 2025-05-18



2402 CHEN Ziting et al. | Acta Microbiologica Sinica, 2025, 65(6)

Research progress in ecological functions of soil viruses
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Abstract: Viruses, non-cellular biological entities composed of a protein shell and genetic
materials, must parasitize living cells to proliferate and are the most numerous biological entities
on Earth. Soil is an important reservoir of viruses, predominantly bacteriophages that infect
prokaryotes. Soil viruses play crucial ecological roles in regulating host community structure,
driving microbial evolution, and mediating biogeochemical cycles. Delving into these functions
and their mechanisms not only elucidates the indispensable role of viruses in soil ecosystems but
also underpins sustainable soil management. In this paper, we summarized current knowledge on
the ecological functions of soil bacteriophages, including (1) host community modulation: selective
survival strategies (e.g., lytic-lysogenic switches) that reshape microbial composition and diversity,
while altering host virulence and fitness; (2) evolutionary drivers: horizontal gene transfer mediated
by viral vectors and host-pathogen coevolution dynamics; (3) biogeochemical catalysts: the viral
shunt mechanism, alongside auxiliary metabolic genes enhancing nutrient cycling; (4) cross-
kingdom impacts: direct interactions with plant rhizospheres and indirect effects on human health
via zoonotic gene dissemination. According to the research progress, we make an outlook on the
future research directions regarding the ecological functions of soil viruses.

Keywords: soil viruses; survival mechanisms; auxiliary metabolic gene; nutrient cycling;
population evolution
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R ZEEANCE, RSt HGT Ay s Z X P8,
- S TR AR AR Ry R A G R RE, E
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KGR IEA (959 J5E DA AR A5 i 24 14 sl
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R R A i L A W s VO e Ah, W fAE
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modification, RM) Z 4t i KL AP Bl %2 1] B 110 5 ]
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associated protein, CRISPR/Cas) F 4t 43 7l X} £ 11
SR BT T DNA R i 1 by o g el 101
v W5 DRI AR 28 i 3 6 877 28 I 98 9 1 =TT 4R A AR
LSRN = g E s el = N N S R 9 s
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FAE TG 7 X 4 R R 2 R B4 B AR AL
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518 ERUEA EAE R ZE, N EE e
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R R AR B B 5 1E EAH CAE R A o

4 TEWFIWEN. T
AR R
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Tl SR Ak A 0 ) 985 5 8 IR 85 v gl sh A R 120
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YR Gl el ok 3 T W R ) A -
B, E YRR Y R E R,
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T HRYSRIE o fEr T RS IR BURIA T 1
o B 1o AR A T BORR S IR ORI R S
FRIREE, B R A X 4 S SR ) R AR P A
B TEIE AR [ B 5 I AMGs A 1
AN, W TR A E IR B R ALK
WA, A S5 B RE A8 16 40 K F SRR PR K F-
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L AR AR 18 BRI R T —
ol 22 2 1) 77 3 A A 40 A0 TR P 14 2 0 1 5
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T EE D RERE N 5 i EEAENLR], 2E—
AR AR TETE LIRS REN e, B TR
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TR A IR PRI, LR B 2 D 400
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N A GG, BT EA RTS8 £
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T FEDRF B 52 M o 28 - i S ORI T 45 2R iy L 51
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A W5 FH N T.55 i (artificial intelligence, AI) K
WS R e iR A Thae, WE R AT
BEAERPE, SRR B2 TR I R 2,
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