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Lift Mysterious Veil of Soil Virus:'Dark Matter'of Soil Biota

Abstract

Viruses are the most abundant biological entities on the Earth, they play important roles in altering their
host community structures, driving global biogeochemical cycles, and promoting the biological evolution.
Viruses are commonly regarded as'dark matter'of biota. Recently, the researches on viral ecology are
progressing rapidly in marine environments, while the corresponding studies in terrestrial ecosystem
especially in soil environments were largely lagged. In this paper, the recent research progress on soil
virus, such as viral abundance, morphological and genetic diversity, research methodology, and ecological
functions were briefly reviewed from the viewpoint of ecology. The purpose of this paper aims at calling
for scientists who engaged in soil microorganism and soil ecology research to pay attention on the study
of soil virus, and finally promote the development of soil viral ecology.
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M, FEIEAT A S — O 25 AT e BN g
MAL AT HIRETE, ANETAEY, ANiZE TAmZ
Wb HERITEORRBRBRFE (Mimivirus ) #3247
i (Pandoravirus) MI&BL, W T AN 8 AR
MR, B AL B 1 R B AT R 2 R 3 o AR i Y
55U —— R 8. Brisssow" A N e ER | E /D
FAAEERDNAF S 0], —& 25 T 50 M i
(957 ( capsid-encoding viruses ) , 75 —ZNJE 3T 4%
WA i (A L 2E %) (ribosome-encoding cells )
Rohwer il Edwards /4 105 /~5¢ H I 2 g 1 1k 2 L i
JF5, R ER N T MR R F1ZH (Phage Proteomic
Tree ) Ik, 1% IiZ R G K & W5 E bRk
SRER L (ICTV) HIEMSFRRGAAYIG, X RUK
BEM T e A HE N ZH IR (post-genomic era) o 5%
b HE L R RE A TR AR Y R
BEFREIMR Y, NS TR SRS R i
B PRSI FERIEN, Aol T kA= P i AL
B, AR E S 2R S RS

2 TiEAY “BYR —1ERS

THOE A EEME M, AN HE
WL ARSI AR, X L A ) 3 B4 A R
TR, P e R RN A . AR
K, WP WHASEKAE AT o T A AR S ST AR R
W S ARRTRL, A2 B S T A e bR R
BRI, 27 RS Lo B DTS FIGRAE R AR . %8
TRATXS AR i T AR B =, T W B L
YRR CwE T B, IR A R R T e
Yrrb g WP o AN MR TR AL TR R
Brie, LHeRE 2 R KA ST REA fr o AR S B 3L [ 55
J1, VIR MR ZD
21 T ERSFERSRYE

LI RRRUCEY (AR ) RRCR LR T
e, RO IRAZIAE W) B BRI
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PR 13 b R R . AR R, R A A T
SRR (ZUPE W T ARV I W B AR ) L DL
o B L - S UL I BT s B KL 1 NS IR, X
B BRSO AR AN 2 — EL LIRS — PR i

K2 99% By TIEWM AP RA IR, HAT 1
SEARAE W 5 ) 0 0 SR FH 19 7 0 2 B PCR R,
EIZH AR TEE T T b R gl . LR RS 2
(g BE R P AL SR R, e EE A R A AE AT 1Y
TRSF e, PRI T VR Bt F 51, A B i 2o &
it PCR H ARG 3] - e vh g 3 i it o (X S L6
TR, ATRUETIm s R A F AN I 255, &t
Y, REHAE b i s AR

THOREE (FERMEE ) RS 3. D
SRR LANE BIRSAEAE , RIS (B 90% ) Bt
SERGURLIRE BAS T 11, A 350 43 D) AV IR S A7 A T 7
AMh . FIEFWA A, PHES TSR . AL
pHE . B TFUEESE, LUBRaE R ISHS 2 500 295 7 76 1
SR R B IT LA 5 - S A (Y TR S B
BRIy B ok . TR 2 RG], i
ERAY (NB) B35 FRERE . HlEw . SR
PRIV TR B VA 55 i R 2 B R I L P i
N IR U0 R I B IBCRAFE 22 57, A RFTE R,
10% F9 2 PR E 1 250 mmol/L (14 H-Jih 4 o 2 1) 1 458
T I RS IURORAS 1% RO RR FA RN F 48 +
SR I R EE R %, P8R 1.5%10° VLP (virus-
like particle ) /5@ T 4", T4 AH I H A TR AL
PR, 65 W EE A M 4E AR A WS, BT R HJCHLER
AR I P ON)  AE

& 58 ) - 00 B 1T 80T B R A ST 4%
DORP T IR A i, SRSy TR R R URL A% R Yk
Yot SRR FH PO BT W RO H APk i) 5 25
BERE S b R 1Y ARG . RATIZOT IR R,
WK R EEBCRAE 10°—107 VLP/mL™'™, Ja coa g b
PR TTIAE] 10° VLP/mL"; MRS TR RBREE, £
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0.27) o HHEFEEh VBREUEALIRE R, KU+
SRR Y RN B T A B, HAlL
IR AR T AT AR BHE R AR AT,
PRI rh o RS /0 LA R 10 /5
22 TEREES

THRRIE SR ZAEMN . R TRERRL T RN, X
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1 - HEAN R L AL T A B, NS A & A
I B ZANFTE A DG (prophage element) P'. i
PR R TT 1T BEHE A R TR A0 2 2 A A7 RIS A 1Y
PR, DT i g s ok BRI U e 4 (Tysogenic
conversion ) Jy = Ul AF FARFHHT MR FITAE, AT EAT
FH SR PRBEE I R ) A A AR,
24 rTERBBEEERSHNE

AR R I v R [R5 75 2 R 41 KNP e 22 5, FLH
Jok w37 8 e f Uk ( PFGE ) H R AT LKL Hb X6F 34 855 9
AL R/NIEATIX 43, %5 5 A v 45 ) AL Lt A T fie
B, HETRIH PFGE A 5 8RB K AR BT Hh iy
SRTEMETE EATORIE, R DLAT X - e A o e i
T AR RR A b AT BT T T R 4 R 2 A
Winget Fl Wommack"* 4 i} & J§ RAPD-PCR H AR HF5E HF
BRI TR S5 )T o Srinivasiah 28 NPUR FTZHA XS
AR SRR R R RIS A BT TS, R IR
TR 7 225 RAS [ DX 2 R+ b R O AR K 2
5o RJH RAPD-PCR H A it BT 2 15 1 5 K e
(RIS B 4% P B DR B 1) IR B 1 AL W T A
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KRR E 15140 PCR ™ A [) 19 73 7 AR ic ke A 2
fiff AT BB G A 0 5 DR 22 A M R 5 5 SR A Y O
P it sE, BIHFECYIE, R BA KA T
JITAT 0 B L P 2 RE R E I AR S P 9 (IR 2 SR
YIWFSE R, e R L G 45 A0 5 D) e 2R 1 U SR A
By 4 e BEAR ST, T 2 Ay s L R v BOT 91 it
WS4, o T PCR &4 Hh 2R 5T A SE 3
FPo, TN R AL S R e IE ] F2
A T4 RIE R g23 FERU B AR Y 201
psbA Tl psbD FEH | T7 RINERH KK DNA pol F[H*
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Environmental Microbiology #3CHANF%: T 240 HIF
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MR . WL R AR K R IR, T AR+ R
78R /0 . Srinivasiah 45 A% 3¢ [ 24 1 rp 23
220 FI DNA pol ZED#EAT PCR Y48, (HIGR RSN 1]
IR S KRR A 22 FR, I B+ e 7
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BT, AR B R, e
AR — AN R I 5 SRR PR

3 MERBSRERAFHAR
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EE TR I B — R A . X — 5 T A A TR
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Tk, WA RY A, kY. s, JRAE YR
FLUSF IR RE, T LUK IR0 15 2 HE D 201 2 i g T e A
Bl FUR WK, 8 S o2 . E R T EREE P R A%
A PARR A AE W E BCEE R, IrAEA R R,
LA 4 200 AR oy 4 G £ o 445 4

PRBE 05 2 7 F PR 4 2 1 5 1) G 2 T i £ 2R A5 1
IREEIBE Y BN & BRI . hL, F2F
HHATT ZFRTOT 1 LR, ARG LUE R sk |
DNaseFIR Nase i 25 e 4 ¥ 1 27 7 st (e Yy ik |
PEGH E: M4 . FeCl,mi CsC LR B 0 Wi o5 iy 500162
Thurber® ™7 Nature Protocols 7% A3, HAANA T
QAT AR it T B il 2o B a5 1 1 IO LA T 7
THEH A AEWF TR 715 o %L K5 S Rl ST T8 1 14
W9 5 v R R B 15 2 S 1 “F A ST 4R A T4 A 2
% o BT B ALEIE I 5T — T B I I U R
R Y BT AR D, RNRE AR T il T
PRI, AZR 283 (A S 8 LR s 238 15 10 o 1 5 ik
WE R — &R Phi29 DNA RAR#H1TY
B ML E B W (MDA ) HARES, — R i
Pi8 (LASL) R, Kim 1 Bae'™ & SX P Fh 4 H AR
TE A BT 7 2 B D 2 AH AP AE 22 57, SR MDA 753 1y
IR R R 2202k 1 BBk DNAWR R, FUA B/ 20 @ XL
i DNAJREE; 1R LASLAS 2 s 8uis ek 6 1
WU DNAJREE -

X B 9 24 25 i DR 2R B0 1 S BT R A3 AT 2 i TR 29
LT I — AR B, ph T PR 2 AR A 1Y
Bz, BRI 4 R 2 EBIER AT . AR T
5, BIMEZER T RCHITEI T, AR N8 A
IR EEEE, KRR T A, A R T EEE
PR G S AR RO AT, K
FE AR R AT 7 F2 AR AR AT, AR HE
Ffs TRIE I A 11 B AT s fG SE I, St KT RS 3l
M AL 2 27 5, M 2 3 1 SE A S RA BT A 2
AE . HAR A ER 53 75 BE R AL 91 W] IH O & R #8741

AEL X3k 2 e B ) B i A R T A ] 2 SR R P o )
FAXT LB, TREE STl ARG Z o [E B b X PR 25 3k
AT LR K AR BRI ) ] PR P 7 %
SN AR o

4 TERBESINEE

JUE R AR, (RSO R R
A ST REAN Z D X S RE A S T RE R HED R
BT ER RGN A . IR BT H ki,
WM AR FEA 3 im.: (1) AdEF 24
By, AP, AR RGP A PR E IR
FEE I REE 4R, BPAIR I | ( Bottom-up ) FIM |
i~ ( Top-down ) [~ A3 R0 s 4k 3
AN TS S5 A e — R 2 LY Top-down A, BAREAR
FARENZ I AR AR B, (E X X — PR T R Y
WEFTIE A T RADRE . EA M HRIE 32 2 H 0 i
TR B Ho2F i gh 2461, i ke 2 BE T KT 19 BF ¢
SEL . ME— LB — R A G SR Allen 55 AR ZE R
SBCH) AR S Wt AT 490 1 550 948 o 380 TR0 s e, R
VSN 2% 418 BB S 3 R AR T b e p e T R, (Y
T AR 0 A e S I R {2 SR A T
TR R AR AMIE, (2) AERAELS
TC A HHACF B e B X R AR BLAE & i e
B BOEER A A A e ] R R 9 B AR |
o FE R AE S R 2T AN PE T 2 i R, AR K A
FANME FROC R B B PR h 25, gEmfEE TOCER I
AP AR, R R R A T B B A a8 T
fift Viral loop. 4 E R 1, FEMEA: b s 254k 3h 1
AP 4 (5 1A TS RGBRAG IR BB 6%—26%", Sk
FART R, S, R R e iR e 2 R I
PRt TICRMEA LR WARIE . (3) VFA R A AP 3
G U XA TIREANHMERR AR, E R S A R 2L
TEHESh T Ho R A Wy e R W RS, TR T itk 2 R M
bR Rl
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Lift Mysterious Veil of Soil Virus: ‘Dark Matter’ of Soil Biota

Wang Guanghua
( Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin 150081, China )

Abstract Viruses are the most abundant biological entities on the Earth, they play important roles in altering their host community structures,
driving global biogeochemical cycles, and promoting the biological evolution. Viruses are commonly regarded as ‘dark matter’ of biota.
Recently, the researches on viral ecology are progressing rapidly in marine environments, while the corresponding studies in terrestrial
ecosystem especially in soil environments were largely lagged. In this paper, the recent research progress on soil virus, such as viral abundance,
morphological and genetic diversity, research methodology, and ecological functions were briefly reviewed from the viewpoint of ecology. The
purpose of this paper aims at calling for scientists who engaged in soil microorganism and soil ecology research to pay attention on the study of
soil virus, and finally promote the development of soil viral ecology.

Keywords soil virus, bacteriophage, diversity, metagenome, viral ecology
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