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Abstract: Viruses are an important component of the food web, and have vital functions in the ecosystem. Viruses can
affect the mortality, community structure and evolution of their hosts and nutrient cycling. However, we know little about
community composition and functional characteristics of viruses in soil, due to technical challenges. To initially explore the
characteristics of soil virome under different land-use types, cotton soil and desert soil were collected in Xinjiang. Twenty
and fifteen viral families were identified from cotton soil and desert soil, respectively, and ssDNA viruses were predominant

in both two samples, with Microviridae being the most abundant family. Caulimoviridae, Retroviridae, Nudiviridae,
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Polydnaviridae , Baculoviridae, and Ascoviridae were only detected in cotton soil, most of which belonged to plant and insect
viruses. This study speculates that the difference of human activities, soil physical and chemical properties, plants and
animals associated with different land-use types might affect viral communities. A total of 1824 viral contigs were identified
by Virsorter and mainly annotated to the family Microviridae. Major functions of two viromes were similar by comparison with
the SEED database, and at SEED subsystem level 2 annotation, “Phage capsid proteins” and “ Phage packaging
machinery” accounted for the highest proportion. This study can provide data support for further exploration of soil virus

ecological function and soil food web.

Key Words: soil; virome; viral community composition; Microviridae

TR MIER P AU RS PSR WY SR AR AR R RS T e R N 0 A N Sy, FR
B B AR A FUN B AR R R RGP I T, T Rl A S RGO E AR 10 SR A Bl R e, U6
38 5 5+ B PG R IORL R 35 10"— 107N H AT MR 1—2 M EORK  IR R AE S R G R
P EEAAERIIREDY  ansg g ERSET R MBEE LS, Li SR T4 RN AR DL (g23) R4 T
16S rRNA J& R 4347 2 BH T4 FRUIVGE T 1A R A6 5 i /K RS L e i B A o IR, - 405 2 1T i 52 i
AW BE T FR NS A i AR A R 2 — B AT SRR A R TR DR 1 T A R R ORI, (R A AR
W) g AR P DT 5 M A A B o 65 4 A DT 38 10 2B A M BR AL A0 2RO e A, 6 2 348 1T 3 2o 485217 i B
I FE A (auxiliary metabolic genes, AMGs ) 5200 1 F A5, NG4S S5O0 RIEF Y[R itk 1 = He b ar
T REFE B A FE LAY

T 50 7 B T R B AR RS AE B A= A8 T g BB 2 R RIFSE N UG 6T 1308 2 . 58
PRI 5 2 E B ZOC WO TEOE GBS o T OSSR R bR i B o Ak
DRI 2 R R d A2 5 0 e R A R 2 R DR A2 s o 2 S 2 O e B - B 10 T DAl 3k
AR AN AT 15 77 AR 2 58 IR 10 R DR Iy >fe (4 [ R0, DG G2 7003 B 2 2 T B R b 8 il 1 e 41 i 2 B 1R
B AL 2N B A R AE QKA VDB -3 v A R TR 1A B ( Caudovirales ) F B ey , o LUK 2
Wik B AR} ( Siphoviridae) 3 M 3% 5 b - e FEZLREERBEA o0 A — 3 e P E A A A e 32
DIBAAE DNA (ssDNA) K TE N %, Hh DUUNE B AR RE ( Microviridae ) TR R ( Circoviridae ) 3 £
VLI, Stare 55 5 YOG 287 SR AL 500 & I AEYIARPR S IR AR BR R i RNA W58 2 FEEAR &, V&) 3550
M5 B AN 5 I THEVE LA, TTAR 2R A ROASSE MR RNA 0 82 IO RR PR AL

AT e 2 f 4L D R T, BB TACH™ ™) 2r bR uk ™ A B g Bl 32 A 5 £
B ORTE] R Oy 2R AR e - S B TR, A0 5 pH R FR A DL R B W R I A R R T RE T
(ERFAT T A L HA 720 a8 AR 25 FI DD BEAFIE IR B = IR o PRIHCAS BIFFE DT 5 K] e 75 0
LR e MY - i R T D7 2T B S5 OR A AN S 5 98 ) | 3 5 B 2 A HORAR ST T IR B VR 45 1
FIIREREAE A it — 20 T AV BT 85 B 53 A0 152 i P2 LRl 4040

1 M5 F®

1.1 ARG XIS RE R AR

SRRE S TR IE M v R Vb e L (R4 82.54° Ab4h 41.32°) i X 8 THE A Y BE S X, AHFSY
T 2018 4 6 H SRR IZHD XA AL 1 A SRS 358 AR A MR B[R] 2 10, 5578 4 B8 Z ] [H] B 29 200 m,
il FHAMEAE AR A (TR R T 3 m) A BERAE A, A AR SR I 6 MFE i A AR SURAE 0—10 em - 4E4E
o TIERERGE ST VKBS M Se g A T 2 mm T SRR BRAIR S BT T 4°C UKAE TR I g
PR S5 S R EE R
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1.2 e

FREL 10 g H3FE T 105°C HEFE T8 12 h, 318 1385 /K 3= (Soil Water Content, SWC) , FRHL 5 g K+
+, B ZEEAKLL 1.2.5 B9 LK IR G, 180 rpm KPR 5 min, # E 30 min 5, H pH 11 ( Professional
Meter PP-20, Sartorius, Germany ) W& 14 pH, #RHLS5 o K4, B 0928 18K DL 1.5 B9 2K IR G, 180
rpm FEIRYR 5 min, # 8 30 min 7, FH S R0 E +3%H 5% (Electrical Conductivity ,EC) , #REL6 g £+,
0.5 M K,SO, B LAIK A1 5:1 3282, 18 A HLAR I 2 4 ( Multi N/C 3100, Analytikjena, Germany ) 2 1- 4
Al A BLEK ( Dissolved Organic Carbon, DOC) 1 R] %A HLA ( Dissolved Organic Nitrogen, DON) , FREL 6 ¢
fif £ 1 M KCLE R 4, IR FIZE SRR 3 73 B {X (SAN++, Skalar, Holland ) #l 52 #% 45 %0 NH-N Flif 254
NO;-N, A %#k ( Available Phosphorus, AP) ] Olsen 351 %E , 470+ 3% 6 MM PRSI E 3 N ER
e e T,
1.3 +HEE DNA S F

3 VKRR AL b RN SE 439 6 AMFE A0 - 3ETR B 1 — R AR AT 258 Dy R i rh e B
BEAFEMAREL 1R, AR WF  FREGT 2 mm G £ 500 ¢, 5 3 L A HZBRZE 1k (250 mM,pH=8.5) 1R &
$9%3,7F 150 rpm 4k 15 min, {REWT 4°C 1500 rpm Z50F FAREE 0 2 min, WCHE EVEH, DITEAR SN2
MR, AR IR A WA, I EE DL BRI, R Y ) 3 i 38 & 48 ( Tangential Flow Filter System,
QuixStand, GE Healthcare Life Sciences, Pittsburgh, PA, USA) X} 1§ AT L8, MUGE T 1 mm, 0.45
pm F10.22 wm PYUEAE, TR B W, A2 D WGE o 30 kDa (988 AT HEA T 4 DT ISR AR AR (AR B R
T 100 mL) o WA AFLIT 0.22 pum TR IESFUE , B4 3 UL R 1% St il A% rp ] BB R 10 2% TR 75
YL L)L 4000 g B AT 30 kDa #8204 (Merck Millipore Ltd., Tullagreen, Ireland) #F— 25 45 £ A FH
210 1 mL, #EEPIRFER AW DNase 1( Thermo Fisher Scientific, Lithuania, EU) 7E 37°C %% 1 h( 10 units
DNase 1/500 L) , DA 22k -3 iz g i I8k DNA, FIFIAEE 165 rRNA JE[H PCR (514 27F/1492R ) ! Al
IFBIABAT AT DNA 1558 5 A7 R — 588

i % % DNA #2 H il 57 & ( Qiagen AllPrep PowerViral DNA/RNA extraction kit ( Qiagen, Hilden,
Germany ) ) $ O 48 W 0 (199 B DNA, B J5 AR 3 3 R 41 97 18 3057) & ( REPLI-¢ Mini Kit ( Qiagen, Hilden,
Germany ) ) i UL X S UG 2 DNA HE47 2 808 ey 1Y, LIS 2L i A0 8 DNA RS d 2005 15 240 %
53 5 FF Nanodrop 1 Qubit A5l DNA #9405 B Ry B, 541 8 75 i 6% 4 Covaris M220 ( Covaris, Woburn,
MA, USA)¥ DNA FEALFTHT RS BE 2028 350 bp B9 R B, &7 239 82 41 S0 5 #2547 Tlumina HiSeq2500 15738 5
DURF o DU AR B E BT R TR R A FRA R 5E
1.4 ZoRTEHEEE

PP A5 50 A I A 500 0 3o fastp 0P, B2 BROA 2007 s i 3 3 O R BR AR 12 % 1, 5 J5 13 51 clean
reads, FIJ] SortMeRNA v2.1 ZB% clean reads H A9 #2414 FF 51> Fl Fi§ bbmap X NCBI UniVec %40 4
(fip://fip.ncbi.nlm.nih.gov/pub/UniVec, March 2017) R A] B8 &0, R )5 FIHH metaSPAdes X clean
reads P T2H 26 PF42 15 2 5 4R contigs, Clean reads 55955 2R B0PE E 384T BLASTx Fb X F 4 Ff i B (E-Value<
le™,score {H> 50) ") JGHEEIEELE S T NCBI non-redundant (NR) 5045 )% , Refseq virus U35 2 F1 PHAST ]
ol 1 A BRSO FE (R 2018 41 8 A ) P02 XS 3 A9 8 17 1 i Prodigal LABRINS M AT IF ik 1) i3
HE (ORFs) Tl >, 35 NR il RefSeq ¥ 2 & 11 54 & 2E 17 L X ( Diamond , BLASTp , E-Value< le™ , identity >
60%) >, i Ja 7 MEGAN 6 T FH SEED £ FE X b 2 E A T RE 4328 . 4T Virsorter HIIUHHE contigs "
, contigs [T ELA B 8 Al {5 BE (Y categories 1,2,5, JR#7 kN4 /R Z K@ Easyfig HEF7 AT AL
1.5 JFHIHEAE

AW H 1 WA 22 06 B 4 R GR 9 B 4 42 38 &= NCBI Sequence Read Archive ( SRA), 2K HU5 4
PRJNA599555,
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2 ERES

2.1 THERRPE

W 1 FrR B AR AL 35 ki . DOC .DON il NO;-N #2 i Z 5 Tl 13 (P < 0.01) ,NH;-N 3
BT I (P<0.05) , P AR AR 38 A K i (10.92%—11.12% ) F1 NO3-N(4.74—5.84 mg/kg) ZJJ2- Tt i
LSRR AL B A 5 A%, AR ZE M 13 AL T pH R AP Al 5 AR T L3 (P<0.01) o FT A7 Al
(R BRAL P B AE P A IR R AE R 2

®1 TEBEHER
Table 1 Soil physicochemical properties

oy . SR AR TR SR RiAH AT
o s pH EC/ DOC/ DON/ NH;-N/ NO3-N/ AP/
Samples SWC/%
(pS/em) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
A-1 11.12 8.5 723.2 99.95 35.68 3.12 4.97 11.59
A-2 11.04 8.4 766.9 118.23 48.74 3.69 474 11.75
A-3 10.92 8.5 675.6 103.91 37.31 3.10 5.84 13.22
B-1 2.78 9.0 2741.0 50.05 9.07 2.52 0.87 18.47
B-2 2.78 9.0 2927.0 64.72 10.28 2.00 1.15 20.02
B-3 2.73 9.1 2818.0 61.95 10.26 1.69 1.07 20.34

A IEARAEH 3 | Cotton Soil in Xinjiang; B : 7 5 #it 1% 1 3 | Desert Soil in Xinjiang; 7% 7K & : Soil Water Content ( SWC) ; H, 5§ % ; Electrical
Conductivity ( EC) ; ] % ¥ HLK : Dissolved Organic Carbon(DOC) ; AI ¥ PE A HLA : Dissolved Organic Nitrogen( DON) ; 4 2L #f : Available Phosphorus
(AP)

22 HEERNTAER

S 2 2EL I, DT SREARS A b R S 355 - A it b 43 1) 3R A 78072330 1 80219056 4% clean reads, GC
BRI IR 53.56% F1 49.45% , TERR AL HU RN T + 58 2R 4L h 0 A 12.34% F1 11.57% 1Y) reads HXT Fi5
BEEE R T clean reads #EAT $F 4%, 76 A 48 b F1 3% 15+ 598 7 95 1 20 P 43 1) 345 3050 Fl 2771 2% contigs
(>1000 bp) , F KB PI 4% contigs 435124 13586 bp F1 17062 bp(# 2) ,

®2 WEAER

Table 2 Overview of sequences of two viromes

BAY clean clean reads
2 A o Contig S 554 K contig 1
el reads A2 WFFIRIE GC A % ontig BEM Bk contig KIE
. . . . Number of contigs/ Length of the
Samples Number of Total size of GC content/ % Hit/ % .
. (>1000 bp) longest contig/bp
clean reads clean reads/Ghp
78072330 11.70 53.56 12.34 3050 13586
B 80219056 12.03 49.45 11.57 2771 17062

A GHTER AR AL 13 Cotton Soil in Xinjiang; B : Hr#i 7% -3 Desert Soil in Xinjiang; Clean reads : Jid5 5 84l ; CG 25 it . 5 WEENA 11 At W85 g T (1 (1%)
S

2.3 JREERFIE LA

o BE AR A T SR AT A b RS T S e B 2 A3 R 20 S 15 AR EERFRT— LR 4S5 Y
WEE (K1) o TERRD 138 Y902 ssDNA S35 5 20 L3, b U IR R & et , 20501 69% F1 78%
T/ NI B AR o B 456 BB IR R A I R ( Gokeushowirinae ), 43 ) o5 PR A6 b R0 578 188 - 398 22 05 75 4L 10 35% Al
39% ., PRI RERHEAR AL e 5 35 o Bir o5 LA 050 R 2.09% 1 0.7 % , 346 5 5} ( Nanoviridae ) 15 Wi L
B e 5 Eu ) 3 0.4%F1 0.2% , WiFp L3RRI 2] Genomoviridae WA IR EE B} ( Geminiviridae) | 55 FE W
HREL ( Podoviridae ) WURBWE I AKEL( Myoviridae ) 1 B VE W AKE}L  Alphasatellitidae . Smacoviridae T A% A%
TR FE L ( Phycodnaviridae) 55, BLAMERRAEHL T3 R A 17958 B A FE IR AE % B2 R ( Caulimoviridae) 3% 5%
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SENR BE B (Retroviridae ) | ¥ 52 95 B Bl ( Nudiviridae ) . 2 43 DNA 9% B Bt ( Polydnaviridae ) . ¥1 iR %5 2 Bl
( Baculoviridae ) FI1%& 10955 7 B} ( Ascoviridae ) o 111 FL 3 I8 35 B2 Bl ( Papillomaviridae ) 1 FE ¢ 5 1 38995 75 2H K
],

TR AR 13

%
e
%
%
.
E
%

lassified ssDNA viruses 0.9%
ified bacterial viruses 0.4%
Nanoviridae 0.4%

Satellites 0.2%
Genomoviridae  0.2%
Riboviria 0.05%
Geminiviridae 0.04%
Caudovirales 0.03%
Alphasatellitidae  0.008%
Smacoviridae  0.006%
Phycodnaviridae 0.004%
Ortervirales 0.001%

no RNA stage 0.0002%

B: divirus  0.00002%
Polydnaviridae 0.00002%
Mimiviridae 0.00002%
Betairidovirinae 0.00002%
Inoviridae 0.00002%
virinae  0.00002%
Betabaculovirus 0.00001%
Toursvirus _ 0.00001%
Firstpapillomavirinac 0%

n

W I

\es
A om(\e“m\ o
i

Viruses

Circoviridae 0.7%
lassified viruses  0.4%
lassified ssSDNA viruses 0.4%
ified bacterial viruses 0.5%
Nanoviridae 0.2%

Satelli
G iridae 0.07%
Riboviria 0.007%
Geminiviridae 0.05%

2 Caudovirales 0.01%

/r%d Alphasatellitidae_0.03%

& S idae 0.002%
Go““s\\o A Pt dnaviridae 0.001%
Ortervirales 0%

no RNA stage 0.0002%

B divirus 0%
Polydnaviridaec 0%
Mimiviridae 0.00004%
Betairidovirinae 0%
Inoviridae 0.0002%
Chordopoxvirinae 0.0002%
Betabaculovi 0

1 o

_

Toursvi 0%
2} Firstpapillomavirinae 0.0005%

B1 ANTERSEMHERER(ET reads TH)
Fig.1 Taxonomic composition of viromes in Xinjiang cotton soil and desert soil based on reads annotation
viruses : Ji 7 ; environmental samples : FMEFE s unclassified viruses : A 432 A% 2 ; uncultured marine virus ; A3 3% B9V FEHE 7 ; uncultured virus ;
FAEFIRITE ; Microviridae : WU/ B AE) s unclassified Microviridae : 34325 U N B ) ; Gokushovirinae ; BE &R IS 1 145308 B ; Circoviridae ;
HARIRFTERL ; Circovirus ; 4R 95 B ; unclassified ssDNA viruses : 74 730 ZS ) BL4% DNA 5 B ; unclassified bacterial viruses: 7% 43 2% 1 41 18 9k 7% ;
Nanoviridae : &4 5 #4571 ; Satellites : TR ; Geminiviridae : WA % 8¢ £ ; Caudovirales: 4 FEWE I /K H ; Alphasatellitidae: Fif /R i T 7 F 5
Smacoviridae ; /NFIR DNA J5 5Bl ; Phycodnaviridae ; i 48 A% #8 A% B2 9% 2% £ ; Ortervirales ; 300 % 5 9% B H ; Polydnaviridae ; £ 4 DNA % # #};
Mimiviridae ; {5 #EF} ; Inoviridae : 22K B} ; Chordopoxvirinae ; B 54957 75 5 P F} ; Betabaculovirus : Z BIFFIRGHE B
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2.4 JHTENAERHIE

A MEGAN fr) SEED K41 2% W ff - S A 2 DN REEAT 7028, Level 1 7KV 32 200 75 D RE o LB,
¥JJ&“Phages, Prophages, Transposable elements” Fl1“ Phages, Prophages, Transposable elements, Plasmids” /&
e (1 2) o ZEARAEM 33 b T B 2 B 2 0 B DU RE 20 28 B 0T, BR LA b W A D BE AN A 1 B 21 Amino Acids

3y

and Derivatives” ,“ Carbohydrates” | “ Cofactors, Vitamins, Prosthetic Groups, Pigments” Fll“ Photosynthesis” , £

level 2 7K |, A T3 — L33 B 5 30 M EE DI RE 0 2S5 IT , Horh “ Phage capsid proteins” JIT i L4915 ey, H:
K J&“Phage packaging machinery” Fl1“ Phage head and packaging” (¥ 2)

WrEARAE g s i
Alanine, serine, glycine metabolism in plants
F Glycine and Serine Utilization

Amino Acids and Derivatives Glycine Biosynthesis

Sarcosine oxidases, monomeric and heterotetrameric
E Sarcosine temp

Serine Biosynthesis

Folate-mediated one-carbon metabolism in plants

Photorespiration (oxidative C2 cycle)

Photorespiration (oxidative C2 cycle) in plants

Serine-glyoxylate cycle

5-FCL-like protein
rosthetic Groups, Pigments f— 5-FCL-like-OF

BEY LIP
Folate Biosynthesis
Test - Folate
Phage capsid proteins
Phage cyanophage
Phage entry and exit

Phage integration and excision
T7-like cyanophage core proteins

@ Phage Family Inoviridae
. Phage head and packaging
ents, Plasmids Phage nin genes - N-independent survival
@ @ Phage packaging machinery
Phage photosynthesis
i Phage tail fiber proteins
T4-like cyanophage core proteins
Photosystem II

— PROSC YggS
Unclassified YggSProC

Carbohydrates

Cofactors, Vitamins,

[

ansposable elements A\

&

[

Phages, Prophages, Transp{gable

2 REWEER
Fig.2 Functional profile of two viromes

Amino Acids and Derivatives : Z & & H AT AE ¥ ; Carbohydrates : i 7K A6 45 17 ; Cofactors, Vitamins, Prosthetic Groups, Pigments: fff i) Al ¥, 4k
F B3RN0 3 ; Phages, Prophages, Transposable elements : WEFE {4 JFUERE {4 %% 82 P+ ; Phages, Prophages, Transposable elements, Plasmids:
WERE A BRI B AR 55 8 R F | B0RE ; Photosynthesis : Y65 FH 5 Alanine, serine, glycine metabolism in plants : #i %) N &R . 22 &R . H &R
Glycine and Serine Utilization : T 212 F1 22 22 #1| F ; Glycine Biosynthesis: T 442 4E ¥ & A ; Sarcosine oxidases, monomeric and heterotetrameric ;
WU TR A ALEE AR FI VU ZE K ; Sarcosine temp ; Serine Biosynthesis ; 22 242 4= ¥ & i ; Folate-mediated one-carbon metabolism in plants; R/
FHAE Y — 1A ; Photorespiration ; Y6 I ; Serine-glyoxylate cycle: 22 & BR- £, W BR 1 2F ; 5-FCL-like protein: 2¢ 5-FCL 4 4 ; 5-FCL-like-OF ;
BEY LIP;Folate Biosynthesis ; M FER2E4) 5 i ; Test - Folate ; Phage capsid proteins ; I 7 {4 4 52 7 H ; Phage cyanophage ; I # {& ; Phage entry and
exit; Phage integration and excision ; W B 444 5 5 IB% ; T7-like cyanophage core proteins ; T7 #4400 5 14 ; Phage Family Inoviridae ; 22 IR 9%
B E {4 ; Phage head and packaging: W B8 14 Sk &8 Fl 41 2% ; Phage nin genes-N-independent survival; Phage packaging machinery; Phage
photosynthesis : M 145 A VE Bl ; Phage tail fiber proteins; W i 4 & £F 4 2 4 ; T4-like cyanophage core proteins: T4 I I 3% {4 4% .0 & 1 ;
Photosystem TT; t: &4t 11; PROSC YggS; YggSProC

2.5 JRERERE AN

WL Virsorter WU 557 51 MDD RE I RE , FEAR AL H - BB B 41 TP iR B 2] 711 25065 contigs(> 1 kb) , 7F
o B R RS 1113 563 contigs (> 1 kb) . PIAHIEHAIIRTE contigs 15 3 BB/ N B 14
Bl, KT 5 kb 1) contigs — A 147 55, BEF I ERK AP contigs 0 HT HIIREFE 4L (&l 3) . Contig 1 #
i 14 AN SR R4 R 8 AN B A R DI BE L A (protein affiliated to virus) , 5 4~ A K1 DI E JE K (unknown

http ; //www.ecologica.cn
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function) A1 1 ™ME% & H (hypothetical protein) , Contig 2 #5747 18 /N [H | Hirp 055 9 A FEAH T EFE [
1R R 8 MR (K 3)

3 e

3.1 SErgEPTRN AT SR SR TR ALK

TIEBEYIAE AR T A S RGP G T R 0, FRic s R ZE N A 2 S W 52 07 AR
RSl 1 FAT0r LA W BRI, , B0 & B R ok B v L ST Ty AR B 1ol 1
A% Pl A 265 2R e o PR A A AR A B ) AR A Bl A S R G R A T A ) G o 2 K
FEYIR IR AU AT EIETIRAE DY L N R BT 43K Joanne B. Emerson @ FBHE HH -1 #
S R WA W ST A R PR, IR AR AT DLPRSE L S0 2 XA HLBTRE i R BT R EE il %8 Uk
TR LA B ARl A 7= ¥ 50 0 AT A 58 LS A 0] AR S S AR 4 TR

protein affiliated to virus Wl hypothetical protein unknown function
1 Kbp
A
S 120 1% QO (o
N 0?")‘\6 D\}Y\ \)?b(\ \\)‘5\6{/@\.\0@' 9
A~ by N, 2 < P»N\ N\D B/Q oM
et Qe - N S LA S
Contig 1 = : p{ : " ¢ ko R
]]age £ 2 o A A{ /Iage P /7‘?@6 6.35,0 ba
~Clyg ‘ 024 Dy, U 3 TNy, ” \C/US[e \C/”Sier
< 60 / 9 ’\]22 66, \1569
& e \ . A S RN A0
AT qed sxe‘/m (0 £ a\?‘o\e 0 o O
s e e I A% (e
2%~ P c
Contin A\ A\ A X\‘JQO‘ Yx\‘b% WP \SQO X\‘JQO S|
ontig ’. ' -!. -_—p; ’ g’. * ‘ - —
7 Y
Can, Vpoy, e fage  Porgg 0429, " Pothe, Pase
Phiog 6@1,-0‘?] ~Clugg, 3 /US’er Llcqy %52 licy,) . ~Gpyg 01>279
o 2% 6y ey Ly, ey - 5

3 ER4AREE
Fig.3 Map analysis of viral contigs

protein affiliated to virus ;G 2EAHICHE 3 hypothetical protein : 5352 H ; unknown function ; A %1 L GE

ARSI ST R RE L A0 S B, SR A [ - o P 7 50 F 9 - 8 R 4R SR B ssDNA J 25, 1
AN AR 3 L ssDNA 5 85— R A0A 2R 25 B4 (Inoviridae ) 1 /NS B (AT 9 A Gk o A5 25 8 il
FA B EERN ) N B R R B PR S HE DNA I R 20 1 — 1 1 1A (0 M T A 0 | R I T
TR 2 P 2 A BRI ) e N AR S T P v R0 AR R Y AT S A A T
g A aniEE 5K TR A AR RGBS 704 . 2015 4F Brian Reavy %5 il i 22 B 42k o8 & 30, 95
% 22 U SRR T 39D ssDNA SR EESCRE (F HCI R, DA B8 PR R 32 (40900 i 84.6% Fil 50.32% )
TLELTRAR S LA Sh s SRR 2R £ %, LR MM B AR L A D545 2 3 B e 8 vl ik
SARATHE IR ssDNA 685 | AT S 8045 St ssDNA 5 25 HU BT . ZEARAE #1355 8 1 58 | dsDNA %5
B RERR B (ISR MR AR LR v R A0 R AR ) T & L H AR A R B R L E
KR R A T T, AN AT D Y S e T 3 D R IR R R O

P FETSE 38 BT A6 M S8 R B L TR B T R AR, X 7R 2 AR5 Sl T B hn - e 75 41
SRS ZRTRE . AR A5 I B IR G 7 182 (PLEA) J7 5207 % B, A L2 1 35, JF B+ 38 CR ) k9
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&k PLFA 75 5 Fl H SRR W) AR PR AR B 2, 3X AT RE 2 RN 7ETT RS i LI nad fe v, R3Ok 7 2%
FIA BB 5t 10 $h S AIC, I S M A RV o FEARIR SR v | AL b 8 15 S 8 - 498 i A M o 2
SR ML RESE - AR AL TR B A 5 /K 38 DOC DON NH-N il NOT-N, LISCHAREY pH., 15 7
v AU Z2REPE LA B - S5 ARV J5 ) 22 S W] RE 2 SOR A6 b S RN e v+ SR RE AL 25 57 . SERTAAT ST
IR 38 BE A 7 L A2 PR T R 7 52 ) 9 SN T R ) AR v i R 3 pH KR SR R
SN AT AL F B R MR 30D e i v A 32 232 3 4 pH A B Uk B AN IR 1 52
12 AEX T RE DR W] 52 5 2 A 405 6 30 T T 2 0 S0 RV EA T AR R . D0 A AR I Bl
W AU AT BES I ASMERE R AR LM 13 vP oA I 24 TR AL e R} 00 S 2R B R
BERE 220 DNA JRERE ARG TER B TR, Frh AR S AL i B R R QA 1Y dsDNA Jil 5 , #R 5
JREERE 270 DNA EFEERE AR F R SRR B B G RO EE . AL AR 3 SR i 35 B I XU R
g B EHCEAR AL ARSI H A L2 T R L A A R EE T B A T AR AR TR L R
B Z RRRAE L S 0] RE AR R AR B . A ST HEN A [) L3t A D7 5T BE S 2 T A AR AL
(EE PRSI ) 1Y 22 57 , DTS2 e F 33805 B 1 204
3.2 HHURREIIRERE

FRAEH NS5 L S 7 4 Y T 2R T DI RE T R SR AR D), 2 B R B 5 R 45 M AR SC Y Zh g, Hovp
“Phage capsid proteins” 1“ Phage packaging machinery” 5 Fbae iy (18] 2) . WIS KRB R 4750 19 40
FEU AT BB S A K TR 2 DA B 5 A AR ST RE N 3, R AT se & A S & i He ) (K 3) . “ phage capsid
proteins” JEAG BEAHDC I AR TE R 1, FIAE N B Rea R B SRR ARIC BE IR, BN T4 W R 1 g23 L i
AN B R B IG VPL R T FE YRR A U I 1 8% 85 D BE < phages, prophages, transposable elements,
plasmids” (7 FLIE R (49%) M XAl 5 — 635 [E AR H 50 82 1Y EZE D) BRI i 4 #E D AR o K BT
TEAR FH 3R 2RI 2 358 b iR =5 2 22 S50 PR TR 22 8 v G ) 381 B 22 1 i T A 45 1 R DG ) B ( e T £k
K EEMBERE4E) (BT E R 7 205 b AU DR 2 D REAE E K AR B 5 HEAR B - 8 22 8] 47 1 i
F2EF L AN RS T IAG -3 AL AN R R D AR O 1 X AT B2 B AR
s B0 B R 0 TN ] R I D7 2R R R R D R IE 5 22 S b s B AR — DA KA B AT IR R . I Ah,
H1 T H ATF AT 95 B L RE L PR 1 3 B T2 S AT B P, T AH OGBSI Rl AN 5838, D RETE BT A7 TR R BR 1A
PRI - 9 75 D) BRAFAE 3 A TF it — 2D b AR R A

4 it

ABR G S G RE 75 B TR A R D7 30N R BRI AL D BERR AL . A AE LA
Jrei - e BRALME R AE .35 22 5, PIRR L38O IR B3 20 DA 15 G RERE, 29 LA ssDNA Ji 2 W L3 RE
FErb LA T AR o 246 X D0 38 i A A 3t 1 S8 v ARG 0 81 T g L 081 9% 4 00 0 T R 4 7 B A XA o B
B o BEAN AR A - 58 P I 8 S A AR S A AR AE I R, 5 R UM SR AR ER R BE R 227 DNA
TR FPRR SR AR R AL, X LEET R R I RV 4L T RESZ 215 R 7 SR SG I A 16
gy AR BRI B R0  AE PR LR ARG 1824 ZRMTE contigs , DT L Sl N R AR,
SEED Kt 4 X6 o 25 D REVEA T TE B, AR AE M A0S 358 00 25 2 A DD RETE B X LU B S5 A AT SC D RESE IH  HE e
o ASHFFTIRE TR A T A 8 1 O T 4L A HRAE AR RMIFTEN LA T 2 A R 28 U A T 2
o ity ) 1 R 5 2RI R R AR A SR — 2 e W - M0 T o ol ot A 250 P ) TR
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