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method for isolating and cultivating soil microorganisms, the overall diversity and function of the soil viruses remain largely
unknown. Thanks to the development in the viral metagenome analysis, it is possible to directly obtain viromes from soil samples
through high throughput sequencing, splicing assemble, ORF prediction, and protein annotation, which greatly enrich the
understanding of soil viral functions. This review briefly summarizes the analytical methods that are extensively used in the soil
virus metagenomic studies, including soil virus DNA extraction, sequencing and virus identification, functional gene annotation
and etc. Meanwhile, the research progress in the phage genomes harbored in the culturable bacterial strains, and the viral
metagenomes in terrestrial ecosystems were reviewed as well. This work highlights the significance of integrating

currently-available virus analytical techniques, building standard viral analysis procedures, and optimizing the virus relevant

databases.
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Fig. 1 Flowcharts of functional gene annotation for virus
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Table 1 Typical functional genes of soil viral genome
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Soil or terrestrial
_ Functional gene Function Reference
environment
AN N sk WAL IS MR A DGR PAT WRAB IR [36]
Eok WAL A IS MR A DGR PAT ARG IR [37]
HHEA LI R i I R A/ N S R 2 5E T AWEE DNA ) 24 Ao 2 [38]
YA 14 ity ep77 1 AN A 2 P 2 DR 1 [38]
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WAL [ P e 3 T B A B P PRk 7 £ A PR R R [40]
KRB Y HE T R R O 5 i A N R T 5 4 B 2 e T [41]
P -4 bt JLT BT Al i e K] Z: 51w EEYIR R [42]
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RIMR Y BT AE R A RN, 23
KZH COG HERBEWME; Rz, LN EIRZN
BEREVR AR Kt 5 R R R Eh i J5t % ) il .\DNA
S L TR A R A il RN T A DG Y COG . B
587 1 PR M o i B G B 1) Sl BN A R I, R IRIR 2
e BEAE VR O A R Y (R4 R 3 T A Bl A 2
B, X AR T ER R RE, #Emfe
il A2 G . Daly %K J1 24 Hhos 8 5 1 1
A EAE A 2l Jp 28 AT BR AT, Tt 8L U X T Ak
( Halanaerobium. congolense WGS8 ) AT JFL I 18 1A 15
FAE, JFXPR R IR AT AL L MR BRI R
SR NIRRT R T A AE 585 (integrase ).
VI B W ( excisionase ). B A2 2 11 DL & &% A2 il
(transposase ) FHOCHYEER s [ A, Hrp—A42
BB & g HE R & 1 ( superinfection
exclusion protein ) FEH, HEIZEE K A A7 7E A E
Bl T 4 F5 1 32 725 20 i s A 5 00 L A 1) T A
Bezuidt SR - EEEv5 P ] VirSorter T.E
MEFEH AP h A% T 793 NESHF, @il
o i A R 2H B P X LR AT o SRR, A 645
contigs # & X KR, H 560 gt —2 X5 N A
FRWEHRH . BES i eggNOG il R AT T RE /3
B, BRI R AR EA e g BRI, dngm i
JUT Bl 3R, 72578 FAE R REfd . BLoh,
eggNOG LIREST s i/ 1 3 i s Ty A 35 M B IR 1)
e, Hrhgmid LR R o 5, %3
P 2 B 1) it A R T I TR A R R i A BRI 48 i
( restriction-modification, RM ) &%t . iX—45 RF0
MW P 1A% T R 7 TAT I F b R T B 2k o 0 X6 A = A R ok
MLl . Adriaenssens %S4 K L VA 4 R A=
YRR TR AL TR, R KR ZH0m 7 A R
wH, KK ERIGERHE R WAKNEE , @iy
REFLEIVERE , A 3% B MG-RAST 432Kk “&
J1. ¥R . B (virulence, disease and defense )
TRYE, AHI A GRS 5B %A ok E B0 4 T Y
AR 1 B R A DGR 1, R AN A2 ) AR
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( replication proteins ), IAl, BF5E A Bt i A& BRI TR
TR TR AR 5 W R R VR R OC Bl B A S I phoH
Fril i MetaVir 2852 HH 18 255834 (1) phoH FE[H Fl 23
%5y phoH J¥H . TifE M KSR IEM HN R 5t
RAERT RIS KD A A N EE phoH B AR
P55 NCBI B8 A H 14 58 0 1 1R R 241 e 91 G
FREGE, HEFERVEA A TIEE phoH HEH /31
AR I, FREHYOK LV BEA A TP AEAE
MARFIWE IR phoH FERFH , (HAATEENZ, %
W FEAEAS TP IR B 5 OB I E0E 5 38 AH DG 1Y
i EATA RN, HEN AT phoH BB At 4
BRI R % 4% 00 S ZE A /E ] . Emerson Z517E G
W FEIRAC TR B i 7 oAk, REE T = AN
Wi E e FEAEAS , N ERTE T 53 4~ vOTUs ( viral
operational taxonomic units ), & IUA 4 30%HY K
PRIRT B R, 145 SR ] LA Ik 4 802 K oK Ui 55
Bl ZREMEAEAE R, AN, 1E 13 4> vOTUs th
K225 2GS (polysaccharide binding ).
Z KRS ( polysaccharide degradation ), Hv.Cr AR AR I
( central C metabolism ) M ftlFJE i ( sporulation ) i}
BB AR LA o B 00 PO e A PR AT BB AR SRR
T W RN AZ A W A Re s 7 AR 5 IR AR AR
AR T A F A IE R spoVS B whiB 43 i
B TIE PR RS, AT 42 i 8 1 B T 4 . 31X
TR TIRTETEN oA . RIEA VLR . 20
456 M T8 B AR R AR

IR R FE AR RO - 18
R Z AP e 2 22 A EAE I &, T ELAE A
FEIR 1 Bl b PR B8 v X AR R MR TR A S AR
Yy HLERAb 2ZE G ER L AR A Py P ) 2 A0 A5 T 1t B AT
BRI RE

4 IR FEEE N A R R S R

PR B2 AR B 3 1 S L T RE Rk A i B2
INFRER 153 BR o 5 T 73 20 7 U Y e ka9,
A I HER RIS 7 ) R B RAEE LN I

1) 58 75 32 2030 2 S L g i g iy Oy Xtk A
B, ZONESI BRI (W iE R
Fi BRI RA A ) R ile AT DT i = X6F e S 7
Diae LM A, HATMIFR R ZERET
DNA 5%, X RNA SRR ED . AR A 4T

Xt AR (4 PR IBCRIN S FEHEA | i - 1 RNA Ji 5

BUSEN IR, XA B T 2 R ] L R i 2 1 A
S YIRE KA L -

2) BB B A S TR AR . 25 T 4L B R R
Z G —FARRNL TR T BB 5
A MV EARAR, H5E n] LUz T
E RS T 5 S LRI T AR a8

3) HAPRREIRERE I RO P 98 7, Rl
i A SR R HAER TE A 2, F R TR
HBIE, PRI A TR, #EffEY 5 B
FTHE, ORI R IR 4 P AR I RE .

4) TR TR A RIBETORAL TR B B, TS
PR L 00 e ) SR S 6 I T A i 200 T 1 R R 4L
P, Jd s A PR A ook e A AR 4] B Ry A
DIREHEATHERERE, M Tk RE ORF g, dEALFER,
DA S 4 Bl 1 BURE O AT BR-AE | Bl R /N A JAT
SHGH > ORF FoAF D E 49 D RE B o WAy R
K J BN A AR P HA, A5 25 1%
TRTE TR, DR TE DI REE P I BRI A ) S8

5) Rk HHOR R S E ERHNAESCR,
PE— BRI TR TR TR AR Y BRI AR 3R
H A% S R PR, TRARI] RN R 5 15
Gy ity vy iz HIL A o

B O EOR#EBE Rice XKFLKRE5IRE
IRAMFESEH L EARALESRERERTLTH
FRIEFAE
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