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IR — 2% 40 AR R I ) R B A B, AR B ME
WHIR ST, MBS 5. N AR @ R,
SR B 2 TR PR 7R 185 S5 A 98 DXL 1 5 25 3, 43
IR A1 A3 0 7 2 SR AN /NI B, PRt i 4R 1% 3
DX o 85 1 5 )9 Do A TR AR 38 A 0 e X I 00
T I B SR AL R AT Y L 51 R B, HOA AR B2
AFETAEE L

AHIEFE 8 P 55 2 FE R A 2 R 0 KB E X
st AT TR AL, KL T MR EE R, OF
BEoxT B B AT RN AL AL AT, N E R X
b DX W S 7 1) 22 BEVE SR AL T A LR K dlE

1 RS U5 ik
1.1 W R AR

20164F, 7EAR BRI Hh X 74N A0 P s 8 4G 5 4T
FERRCREE, REEHL A4 B S 6 T AR (IX), P
M%7 2 (AN), FEETRMNELZ), ZALhTHE
(NM), B3t 42 % 1 (DX), Bt i B X (FC), 4k
IR L E(LS). Wi @ WA 4 J5 Sz RO TE 4 b 3
PP H AT R, B B (B N =) AR, 4353
N2 mLIKAEE, REHTIKERESLEE, FHRAE
—80°C FIVKAA. Wi P ey il A Sk AT e, I
BB R LA 2R A Cyt bFE R HEATREIA. B
BIF I P s 42 R ZE R} 2 e 22 = 2 4 it 9 o 2 = 45 R
FUIT BN IR FI 22 1 22 A G E AT

1.2 AL B

3 R b R P P A 2R 24901 g, Fc XVRA A7
4, FHIE1:10 (w/v)IIATE B SMZZ MK (50 mmol/L
Tris, 10 mmol/L MgSO,, 0.1 mol/L NaCl, pH 7.5), {#
FH BT S SR AT B, BFBE VR T-4°C . 12000 r/min g
10 min, HUEEER; BEEH0.22 pmALAARIRE A
W BT Sk e A% (Millipore A 1, SEEN i, Fiim 2l 4
Jr SHERAIAR A BT, SN A\ Turbo DNAR(Am-
bionA &), E[E)HBenzonasel%IRAE(NovagenA 7], i
ENTE37CHEE | hil Ab w1l 32 1 Jk DR 4 F0 A0 I 2 A
TH AT A B TRIzol (K 3% = AE W 4 7] )7%: 45 A RNeasy
mini Kiti 7] & (QiagenA 7], 18 E) I HUS LR, FH14
R T IR BENL 51 P47 I % % 15 2cDNA; b5
i FKlenow/fj(TaKaRa A 7], HA) A HAEECDNA; %

JE A8 AR 25 7 I HEAT AT B (R 5 51 409 34, PCR
P14 729 FlQIAquick PCR Purification Kiti®j £ (Qia-
gen A TN BEATAILL, KA AR I PCR Witk 47 =il
=7,

13 EEENFRAEYE R

afi Ak J5 T PCR ™ W) A58 F 8 75 BEATLFT 7 1200 bp K
N, RUGEE RS IEE . BRIN3-dATRE RIS
5 St EPCR-free L, SCFE BiR A4 J5 1247 Tllumina
HiSeq 2500 PEI125X Uil /7. 15 2 R 46 2 v o 23
FREN(=3 bp)freads FIFEL A 7 7175 s, [FII 25 B ide 48
R EF AR ER G, 1930550 & Freads; SAJ5 8
FISOAP X [R7a EFRERAH, I A W reads 1T Pt
BRER/DESKE NI bp HAE N1, RIG#AT
BLASTnAIBLASTxERE, 2744 N GenBank ) E
TUARMIRAN B I HURE, BRAE &1 e value<107. ¥
BRR A FHHEATSeqMan v HHES R EE K
(contigs), FHKEEHEIE300 bp I H Ttk —28 73 #r.

1.4 PCRI

B — e P MR B E & 74, @I BLASTH
XF, #EFE T #HGenBank#H R 2% 751, 7% A 1L
ik, {8 Primer Premier 5.0%K {73 3 ¥ it 5147, [FIRS
{8 FH AR S50 = i A L. 0 s, A L e B AT R
. HERE SRS 5 2O E R AR (R 71.2), f§
7 & (Qiagen s 7)) 73 il FE HUDNAFIRNA, RNAf#
F B Bl (ROE = AW A W) ) 5 9 c DN AGE [4]
DNA#TPCREG . PCRAAI25 pLik%&:  2xMaster-
Mix(RIRAA) 12.5 L. ddH,0 9.5 uL. EiF5I4
(10 pmol/uL) 1 pL. F#514 (10 pmol/pL) 1 pL.
DNAB{cDNA i1 uL. PCR 454+ 494 °C Az
3 min; 2RJ5 94°C 30's, 53°C 30, 72°C 40 s, A& M
FIP B N &35 MEER, 72°C 217 min, AS[E 51411
I KR AR T, EE 24 1 %2, g PCRAS A FH ddH,
OFENBATEXTIE, HAMEE FHBH X R, PCRFH ™4 B
Fik 5 G PE SR A A FIIN T

1.5 HAL My

MFBRRFIEEBLASTE R I THir % 5%
3, [HIE MGenBank /1 T 2 75 14 #1052 B kA E
WRILEERR 4. BT 751 8 S il i Clustal W55 J5 F
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TR S5 el R 5 4t IX i 5 7 AELBIT 9T

BB R|—E KGOS, SRE 1 FIMEGA7.03K
PEREAT RGUR A B, AW IE $ 5E T Maximum
Composite Likelihood 5 i% 148212 (neighbor-joining
method, NJ), Bootstrapfs 4 N1000 M EE. 751

[ Y5 P15 FHDNAstar [fiMegAlign #3171 5.

L6  JPHIRR

M 74 2515 B il contigs FIAS I A B, 4 EB4AC
Fl|GenBank, E 5 NMK064210-MKO064215F

MKO004954-MK005002.

2 AR5 aH
21 HmfER

20165E8 H, 1) Pk M X 74 i (B2 A T
TR SATRMNE., PNt R LR BT

R RIERERE B RIREPCREMNIE I

Table 1 Bat sampling information and virus detection by PCR

WX . BT A AT AT T T AR AT YT
B HOTSE AT ZT 2274 REF268 H ik
W, MY E, RPUX L EE 4868 11 R
GED.

22 EEBRNPER

i e B, 384588562355 i it Ereads,
reads "3 K 187 bp. & LU, SRR N5
fireadsf5449500%%, (5 E ML KBRS 1%, H
83.0%(373066/449500) 1) ] 51 15 5 HE 20 493 5 AH %,
F B 8 BH(Poxviridae). iR # FH Adenoviri-
dae). FE¥I95 #FH(Anelloviridae). [ ¥F9% 7 £H(Circo-
viridae). ZH/Mpi EERH(Parvoviridae). /NAUTTRNAJK 75
(Picobirnaviridae). "W 775 7 £} (Reoviridae) a4k
J9i 5 £} (Coronaviridae). IR 5 F}(Astroviridae).
PR B BH(Caliciviridae) 395 8 Bl (Flaviviridae)-

B 7 4l Fiok Bl RS RS RS BRI EHDNAR
(astrovirus) (coronavirus) (rotavirus) (rhabdovirus) (bocavirus) (hepadnavirus)
ST THE Pool 1 HEKHEIE 38 10.5%(4) 5.3%(2)
SEARMB  Pool2 3 29D
KB 21
BT Rl B Pool 3 INBUE 43 4.7%(2) 14.0%(6) 23%(1)  13.95%(6)
BT Pool 4 w—%u@# 20 5.0%(1) 15.0%(3)
4G Sk 21 9.5%(2)
KHRIE 1 100.0%(1)
S i 2
By i 2% Pool 5 g 0 10.0%(1)
4G Sk 27 11.1%(3) 3.7(1)
PN 9 11.1%(1)
SR B 3
Ui G T AR A Pool 6 H B S 8 37.5%(3) 12.5%(1)
r i 0 5 60.0%(3) 20.0%(1)
= 4
PN 6 16.7%(1)
SRR B 1
TR T 2 Pool 7 F B 4 25.0%(1)
FEIRs kg 7 28.6%(2)
FiRskig 3 66.7%(2)
At 268 10.1%(27) 3.4%(9) 0.8%(2) 3.0%(8) 0.8%(2) 0.4%(1)
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/NRNAJH B FF(Picornaviridae). W& FFDNAJH & £} (He-
padnaviridae). IR 5 £l (Rhabdoviridae) % 191N
AL 1.2%(5370/449500) 117515 B dUR EE A O, 22
A5 FE Y B Bl (Ascoviridae) . #4992 FH(Baculo-
viridae). T %% 5 Bl (Iridoviridae). 32 9% % F
(Alloherpesviridae) XU ¥ 8 £t (Dicistroviri-
dae). 1% YLt #UE 5 FH(Iflaviridae) . P IHE 35 AL
(Hantaviridae) % 17/ MR #E R 0.4%(1574/449500) 1415
SRR, F ZAHEE S 1M % 2 BH(Bromo-
viridae). {EHB3EAE 75 EFH(Caulimoviridae) XA S
2 FH(Geminiviridae). & 5 F}H(Nanoviridae).
4397 B R (Partitiviridae) 55 1 34MR 8 R}, HAMNEH 15.5%
(69490/449500) 117 J7> F1|E R 2 Wk b 1%, 046K FR Wik v
Fl(Siphoviridae). %5 Nk B 1A FH(Podoviridae)%, T£4H
R RS B LI L

2.3 Contigs /3 #r

AINLTIRNARTEE. /NACTTRNAY 5 (picobirna-
virus, PBV)JE T /NATTRNAY # £ (Picobirnaviridae),
HILRA S H 2 WEEFIRNAF B, 4379 NS1TRIS2, #5
K FBeS14:2.4~2.6 kb, 4afih3 1] 324 (open reading
frame, ORF), H/MIIS2K:1.5~1.9 kb, ZmARNAK i1
RNAE A H#(RNA dependent RNA polymerase, RdRp)
S AR T 3545248 4% /NRN A Bireads, 1455 3k
324K 1180411277 bpHicontigs (BtPBV VIRES-
CIMIVIRES-C2, KE2A), 73Ai/DTTRNATR RS2
BMAYRARpE B, HAKE N1180 bpCIE KA
1277 bpHIC2H 1112 bp ) EZ, 1tk 2 7] [FIEME A
32.9%; FHZE S X5 S ARMRIEAT N T, KU
Cl5C2r B FAFE MY 3, HpCc15REES
Fir o S T IMaPBV C324599, MaPBV C22530940
PBV-monkey/USA/196-06/TE i — ANt 4y 32, HY5
MaPBV  C324599 (1 [R5 862.7%; MC25
MaPBV-C424165H14% 3¢ 47 ) DrPBV-C4782-2013 )
NS, H5 %05 S MaPBV-C424165(1)
[ 5 1 A i o M 62.3% (12 A).

MR EE. FRIRIE B (calicvirus, CV)JE T MRS 5
Bl N IEEERNAMTE, FEK4 K/ RNT7.4~8.3 kb
(https://talk.ictvonline.org/taxonomy/). A 573k 15227
MR Bireads, 455384521 1152H1672 bpfjcon-
tigs (BtCV VIRES-C1MIVIRES-C2), 734f T #4955 55

ORFI1FE K 4L, C15E £ HC2 (K2B), A4t bR A
52.7%. HiZE & XI5 ERIAT T 5] LML
M, KILCIAIC25BtSaV TLC58/HK LA 2 BtSaV-
Hong Kongh7E [F]— A5 32, T C2ARTE 1% 5 34
M, FHAC15TLCSS/HK [R5 i 55 58.5%, TC2
5 FYEPERR AR 57.6%(12B).

Z R BE. 2 J8% B (polyomavirus, PyV) & —Fl i
LB, /AT 12, HRTICTVIRS B 88 fh 298
993 7 (https://talk.ictvonline.org/taxonomy/). A T HA5
165k Z i 5 Hreads, $4%)53K73 115615 bpHicontig
(BtPyV VIRES-C1), 43701 2 I8 5 1 VP24 [l (&
2C), 74 LGt R Ak 43 B R B 5 b i R BPy V
SUBI13/25fSUB13/14TER —AMitth 2, 5
SUB13/25#%H 2 [R5 M 5 7 993.0%(E20).

PIFFREE. A7 8% (hepacivirus, HCV)T 355 &
Bl FEKAE KN N9.0~13 kb, J& T IEBERNANG 7%, HE
IR ZH 3 AR iR D poly(A) B, T4 T 8 /2 N\ B HL A e
PERR TR Z —, &1E N PB4 DA B JFF 44 e e 11
For XU AR AT 3R 424 5 W Bireads, PRI 1531
V333 bplficontigBtHCV VIRES-C1), /34T AT
T EELIEE R INS3 A7 B (K2D), Fol i 5tk 2 b &
RC15 % —FRiIEJEBtHCV L-PDB-1124b7E 7 — 4
B3, BERFEMENTL2%, i BS5AW
HCV[AIJE I N54% 72 47 (EI2D).

24 PCREGIN KA

WEHTDNAJ 7. & ITDNAJYK 2 (hepadnavirus) 1%
RN N 2 TLRF 5 995 55 (hepatitis B virus, HBV),
LR 3 XCEEDNA AL AR, FE K41 K/ A3.0~
3.3 kb AT A (0 B S R A 2 R R B T 48%%
readsi ¥ B2 WE FFDNAJ 5%, $H#2)5 15 218 contigs, [
FIEERE R IIX Eecontigs 5 41 B A C AR R B A B 2
()22 5, 7 v RENHT I 2578 S bk, 18 FH AR S0 = 4
SRR I T VX T A HORE S BEATAS I, 514 K
FBUE B2, 25 BRI ) o 46 Sk B 1 fi i 4H
2R HRG I B — Aok Wi 0 1T 28 999 5% (bat  hepatitis B virus,
BtHBV), fir4 NDXRA22, BHEZR N2.5%(1/40)(FE1).
XF IR B T ORI R AT A 2 b, R IR
5 L Je SR R B iE R I Neixiang-Rpu-92F1
B N i 15575 B Guizhou-Ms-269 7 i — AN ik 7y 52, #%
T2 [F VR 70 51 90.6%41190.9%,  [FI 5 7 74 1))
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Viral family

Viral genus

T (Reads#)10

100 1,000 10,000 100,000 1,000,000

Adenoviridae
Alloherpesviridae
Anelloviridae

Astroviridae

Hantaviridae
Nairoviridae
Phenuiviridae
Caliciviridae

Circoviridae

Coronaviridae
Dicistroviridae

Flaviviridae
Hepadnaviridae
Flaviridae

Papillomaviridae
Parvoviridae

Picobirnaviridae
Pcornaviridae

Polyomaviridae

Reoviridae

Rhabdoviridae

Secoviridae

Mastadenovirus
Cyprinivirus
Alphatorquevirus
Betatorquevirus
lotatorquevirus
unclassified
Avastrovirus
Mamastrovirus
unclassified
Orthohantavirus
Orthonairovirus
Phlebovirus
Norovirus
Sapovirus
Vesivirus
unclassified
Circovirus
unclassified
Alphacoronavirus
Aparavirus
Cripavirus
Triatovirus
unclassified
Hepacivirus
Pegivirus
Orthohepadnavirus
unclassified
lavirus
unclassified
Alphapapillomavirus
Ambidensovirus
Bocaparvovirus
Brevidensovirus
Copiparvovirus
Dependoparvovirus
lteradensovirus
Protoparvovirus
Tetraparvovirus
unclassified
Picobirnavirus
Avihepatovirus
Avisivirus
Cardiovirus
Enterovirus
Hepatovirus
Kobuvirus
Parechovirus
Pasivirus
Rosavirus
Salivirus
Sapelovirus
unclassified
Deltapolyomavirus
unclassified
Orthoreovirus
Rotavirus
unclassified
Ephemerovirus
Hapavirus
Ledantevirus
unclassified
Nepovirus
Waikavirus
Insect virus

Plant virus
Phage
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Figure 1

s

KEEHE & I THCGR 1 FITHCGR21H) [F YR 14 °490.6%, 1M
5 7 g X vH SR 5 s 5 TR PEPRIF PB4 N 86.8%, 5
200854l ] &2 BT 77655 1k [F YR 14 80.6%(E3A).
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Summary of the number of reads related to viruses revealed by viral metagenomics

Rk TE. #1595 % (bocavirus) & T4l /N #E R
(Parvoviridae) 4l /)N B8 WU &L (Parvovirinae) {8 -< 7 £ J&
(Bocaparvovirus), H BIICTVUL 214> Fl(https://talk.ict-
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vpsq %
c1

KX249741.1 HPyV-Brazil-2014
KMO007161.1 TSPyV-Brazil-2012
MF094821.1 TSPyV/UF-1-USA-2016
JX159987.1 APPyV 1-Germany

A LC269977.1 BtPyV 2-SUB13/14

A LC269980.1 BtPyV-SUB13/25

A BtPyV-VIRES-C1

JX159986.1 MFPyV 1-Germany
AB767294.1 YBPYV 1-Zambia-2009
FN356901.1 SOPyV

|: JX159980.1_PTPyV-4-3136

KY549442.1 RaPyV_2_USA-2015
£KY612371.1 GPPyV 1-china-2016
MG701356.1 CLPyV 1-8476-Germany
/\ AB972940.1 BtPyV-5b-Indonesia-2013
_|:AA3972945.1 BtPyV 5a-Indonesia-2012

JX308829.1 HPyV 12-hu1403
MF662205.1 JCPyV-Finland-2013

—
0.1

rRERRE ARl 20194 H49% 3
A Picobirnavirus B cCalicvirus
RdRp ORF1
——MaPBV ©225309 ——BtSav TLC58/HK
C1 c1 d
VP2
c2 c2
LC110353.1 PBV-Mus musculus AY603425.1 SaV C12 -Japan
MF071281.1 FePBV-Saint Kitts -2014 MG012413.1 HuSaV GII.2-USA-2013
MG190029.1 PBV-roe deer/Slo/D38-14 32604162?5562 3$V533K;e°'15'T|h32”:1”: -2004
2 .1 HuSaV-Guatemala-.
NC035206.1 PBV-Dog/KNARVC7/2015 KX274477.1 HuSaV Gll.4-Manaus-2011
AF246939.1 Human PBV--china AB522397 2 HuSaV D1737-A-Japan-2008
KY214430.1 PoPBV-Belgium-2015 KC309419.2 SaV-swine.USA-2009
NC007027.1 Human PBV-Thailand LC215885.1 SaV-Sus Scrofa-Japan-2015
KU729769.1 Ze PBV-Hongkong-2010 MF356366.1 EBHSV-Italy-wolf-2016
NC034161.10tPBV-HKG-PF080915 /\ KX759622.1 BtSaV-Cameroon-2014
KY053142.1 PBV-Simian/KNA08906 -2015 £C215899.1 SaV-Sus Scrofa-Japan-2016
GQ221268.1 PBV- bovine-India-2005 KX000384.1 SaV-pig-USA-2011
KM573805 DrPBV-c4782-2013 A BtCV-VIRES-C2
KY928734.1 MaPBV-c424165 A BtCV-VIRES-C1
A BtPBV VIRES C2 /\ NC017936.1 BtSaV TLC58/HK
KY174983 PBV-monkey/USA/196-06 |/\ JN899075.1 BtSaV-Hong Kong
KY928686 MaPBV c225309 AB972499.1 HuNV-Japan-2011
H KY928697 MaPBV ¢324599 — KM198587.1 HuNV-Viet Nam-2009
01 A BtPBV VIRES C1 0.1
C  Polyomavirus D Flavivirus
P7/p13
dvpz —u e b BtHCV L-PDB-112
BtPyV-SUB13/25 t -PDB-
Yy Com E E2 NS2 NS3 NS4B NS5B
ATLT mh  mpLTA c1

D63822.1 HCV 6g JK046
Y12083.1 HCV 6a
EF108306.2 HCV-Canada
Y13184.1 HCV 5a
DQ516083.1 HCV 4d
Y11604.1 HCV-4a
D90208.1 HCV 1b
EU256006.1 HCV-subtype 1a-USA 2006
M62321.1 HCV 1a
D00944.1 HCV 2a
KU180723.1 HCV-human-UK
D10988.1 HCV-J8
D17763.1 HCV-3a-NZL1

KP325401.1 HoHCV-NZP1-2011
AKC796077.1 BtHCV L-PDB-112
A\ Bat Flavivirus VIRES C1
KC815310.1 HCV E-USA 2008
KC411784.1 HCV F- Netherlands-2007
KJ950938.1 HCV G-USA-2013
U22304.1 HCV-B

KJ950939.1 HCV H-USA 2012

B 2 HEEB/PRNABER(A) MAREEEB) £ KIB% B8 (C) AP (D) 1 contigs (K (UHE)VE S % HL K] 1A B, LI
fR& M contigs 525 H bk IHEAL A0 HT, AT 724125 (Ficontigs EE LA I F S8 = %o, Fothbiw s 2 5 51 (1 = A RoK
Figure 2 Phylogenetic analyses of contigs (filled triangles) of picornavirus (A), calicivirus (B), polyomavirus (C) and hepacivirus (D) with other bat-
related viral sequences marked by open triangles. Those contigs (grey boxes) are mapped against reference sequences to illustrate their position.

Bocavirus (BtBCV) NMMS30FIBtBCV NMMS32, [H
PEZ95.3%(2/38), b2k B 2 8] [ U5 149 100.0%.
2 5 E0 R 20 BT R T, I 2P0 35 14 48 B
(620 bp)-5 20084 4 fa] K 3 g 45 5 I WMA0TE B —
BEAL Y32, [R5k 94.5%, 15 2 T W 0 1 1 1)

vonline.org/taxonomy/). AHF 5T 35K 18 K95 5 1)
reads 1975%%, PHEEILIRTT46 %18 Rk 5 M contigs.
18 A S5 2 R T B R V0] BT I RE AT A
TR B Ky BHE B2, S5 R BIKR
WS 7 3 4H 2R kan W B P AR R, 3l i 44 9 Bat
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ek S5 Bl 5 4 X i S 2 AELAIT AT

A Bat hepatitis virus

Pre S1/S2/S

N

BtHBV-HCGR1

Pre C1/C

A KY905324.1 BtHBV HCGR1
AKY905325.1 BtHBV HCGR2

A MG457473.1 BtHBV Longquan-Ha-273
A MG600410.1 BtHBV-05VZ-90-Bat031
AKY962695.1 BtHBV-Jiyuan-Rp-95

A KX513949.1 BtHBV Rs3364
AKY905326.1 BtHBV-ZYPR16
AKF939648.1 BtHBV PEPR6
ANC038503.1 BtHBV PEPR7

A BtHBV DXRA22

AMG457484.1 BtHBV- Neixiang-Rpu-92
AKY962686.1 BtHBV-Guizhou-Ms-269
A KC790376.1BtHBV GB09-303
ANC020881.1 BtHBV 776

NC001484.1 GSHV

M90520.1 WHV

ANC024445.1 BtHBV Pan372
X70185.1 HBV

{ AF046996.1 WMHBV

0.05

B Batbocavirus

A BtBCV NMMS32

A BtBCV NMMS30
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Figure 3 Phylogenetic analyses of amplicons of bat hepatitis virus (A), bocavirus (B) and group A rotavirus (C). Those amplicons (grey boxes) are
mapped against reference sequences to show their position. The length of amplicons used in phylogenetic analyses are 416 bp (bat hepatitis virus ),
620 bp (bocavirus) and 836 bp (group A rotavirus ) respectively. In phylogenetic trees, amplicons obtained here are highlighted with filled triangles and
other bat-related viruses with open triangles, the prototypes of viral species in BtHBV tree are illustrated in bold italics

BtBCV-YNJH [FJJE A }54.4%(53B).
AT, ATYEC IR T (group A rotavirus,
RVA) & 224)1 ) LIS S5 4 B EE 18 BE PR SR A4, [R] IR 4
BTN E R EERE 22— K 3REe %
RVAHJreads, Bf#2/53K15 1% contig. 18 A SLE6 5=
ST T X BT AT BORE S AT AR I 514 K3
FBUE B2, 48RRI BN IE R iE 2 2
RIS T T P B O 1 i 2 2 A Y 8 2 A i i 6 R 9
#(bat RVA, BtRVA)(%1), fiv4 ABtRVA LSSK42f!
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JXHL12, 1 2 (R A% BR [R1JR 14 2999.3%. 2 /7 41 LX)
M BT 7R, X PR 5 520 144R 78] PHIE R )
JUBETE B9 B % R 9% B2 RVA/Human-wt/CHN/M2-102/
201475 B — A2 322 RIS 519 95.4% A1
96.1%; 5512 Hb X oAt s g 50 PR 23 10047 LA,
XWAMR RS 38 Be 5TV E B BSTM 701 7 28
(ILZHP2 LA & 7= B Bh3ZE FIMYAS33 A2 15 flUMSLH14
[ 5 14:85.7%~89.8%( &3 C).

SR EE. R MRIH B (astrovirus, AstV) L IEEE
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F2  REPCRENZIMERR
Table 2 primers information of virus detection by PCR
A3 2 EIEZE S ElEZ gl F P B 22530k
>OHVFP TSGTGGTGGAYTTCTCTC [19]
hepadnavirus S gene 416 bp
>OHVRP ACTGAGCCARGAGAAWYG
>BK-FP1 GTCAWAAATGTDRTTACTGGGA [20]
>BK-FP2 ATHAABAAAGGTGAAAATCCRTA
bocavirus VP1 gene 620 bp
>BK-RP1 TYATAKGGAAGTTCTGGCA
>BK-RP2 CCAGTCTTGTGGTGAAAAYTG
>VP3F1 TTTAAGACRYRGTRTGGCTC [21]
group a rotavirus >VP3F2 GTGGCTCARGTRTATGCAG VP3 gene 836 bp
>VP3R TRHATCCARTAHGADGGIGC
>ASV-FI1-1 GARTTYGATTGGRCKCGKTAYGA [20]
>ASV-F1-2 GARTTYGATTGGRCKAGGTAYGA
astrovirus >ASV-F2-1 CGKTAYGATGGKACKATHCC RdRp gene 422 bp
>ASV-F2-2 AGGTAYGATGGKACKATHCC
>ASV-R GGYTTKACCCACATNCCRAA
>Lyssa-F1-1 BGAYYTVATHATHGGNYTNAARCC [22]
>Lyssa-F1-2 ATCTCTAATTATCGGCTTGAAACC
>Lyssa-F1-3 AGAATTGGTGATTGGCCTCAAGGC
>Lyssa-F2-1 THGGHYTVAARCCVAARGARMGRG
rhabdovirus >Lyssa-F2-2 TCGGCTTGAAACCGAAAGAAAGAG L gene 262 bp
>Lyssa-F2-3 TTGGCCTCAAGGCAAAAGAACGCG
>Lyssa-R-1 RTGRTTRTTCCAYTTYTCRTARTC
>Lyssa-R-2 ATGCCAGTTCCATTTTTCGTAATC
>Lyssa-R-3 ATGAGCATTCCATTTTTCATAGTC
>cov F1 ATGGGWTGGGAYTAYCCIAARTG [23]
>cov R1 TGYTGIGARCAAAAYTCRTG
coronavirus >cov F2 GGITGGGAYTAYCCIAARTGYGA ORF1b(RARp) 440bp
>cov R2 CCRTCATCWGAIARWATCATCAT

RNAJEE, FE[FZH KN A6.4~7.7 kb(https://talk.ictvon-
line.org/taxonomy/), AHf 7T I k45 AstViireadsdEH +
W, A20671%%, SNYPPHHEEIRE1755% BN
contigs, K& 4200~400 bp, ¥4 i/~ iX contigs
AR M 1) [EIYR A RLAIG, 3 AR S5 38 e ST AR AR I 7 VE R
AT (R B BEAT A I, 51 R Bef L3R 2,
45 I MR [X 74N SRAF: AR A 1) it 0 e ) 2127
PRtz AstV(bat AstV, BtAstV), SR A10.1%
(27/268), F ARG INEE AT WAL Kk I A B 5 4 2
HIAstVIRR P AT Z 7 81 L Ft A b, 45 R R0
AT AstV 2B F= 5 AL 2, AR T

A (F4A), Ko 1aEkE TR ILF/NE
E L R B 2 1) R R AN I Sk
DL B B A S M 35 7 1 o B g R HL B . Bl e o
S SUE 4N EE AR, TR S0, BR TIXHLI12BLA,
A3 [F YR PR I 511592.8%~100.0%, EA15
Hil/GX/bazt12 ] [R5 P i 151 992.8%~100.0%, 115
JXHLI12[FJEM AT4.3%~76.6%; 7208 —KkH
T K R IENMMS28, & SICTVI S K f %
FRAFCDS7[EVEME NT1.6%; 4330308 T R E R M
0 K LR R DL R b A Sk L I B S 1 4
ANTERR, ML IR) [FVE M N75.1%~99.3%, %59 ¢ ELRE:
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TR S5 el R 5 4t IX i 5 7 AELBIT 9T

B, eSS UG S IR TG D20 15 PR AR YR Y
GXWZI8FMILL | — i35, HLZTMI165
GXWZ18 FIVEMEEIR92.3%; 704 ARGk E T %
WK I FINMMS33, B 5AFCD68H A5 i =1 A
82.3%; 43 3CSELE T SNERMR, KA T By 256 Sk i
ARG . RS 38 Sk L 3 T 1) LI R 22 7 1)
KB, 255 3R PR B Rk 2R, ke
73.1%~99.8%, H 51732 HAhBtAstV [FVEPEA70.6%
~81.8%; 7 X 6FLIEHE—HK B AR 55 L iEFDXRA19
FAE R BRI B5PoAstV 5-JPN, H: A V51 991.8%; 1M
ke H RN EIEILSSK3OE K 14> 37, &k 54
AT AstVEFIREFH#HL R, N S5KSA-239[FJF
P 932.4%(El4A).

FOIRIE BE. FUIRI B (rhabdovirus, RV)JE T #% 6t
HERNAJEE, ALK/ ZN12 kb, KIRGRADIZ A
EAN). BEAP). EREAM). FEEAG)HE
&% A(L)(K4B)(https://talk.ictvonline.org/taxon-
omy/). 12 AR SIZ56 5 7 BRI J5 v BT TR d ik
AFRINCY, B W R P BE BLAR2, 45 RN TG
g U] AL P A B O R I8 5 i 2 2 v A ) ) 2 Ak
ARIFEE, 55l % NBat RV (BtRV) IXHA4FIJXHTIS,
MR LB /) S I 1 2H 23 A I B ok LRI R, 43 )
fir4 NBtRV LSSK2, LSSK7, LSSKS8, LSSK9, LSSK15
FILSSK33(£1). #Ab a2 Faltexs, KIIX 8k
BRI T AN AR EAG 2 32, 4 S B AR TR
H926.5%~34.6%(II4B), T35 52 P3 FREE 2 510593.8%
~98.5%(73 32 1)H1184.2%~91.2%(4r 22), Hrhr3r14
& TIXHTI18, JXHA4, LSSK15, LSSK33FILSSK2, 5
W g AR 17 S X 20113975 B RV PR, {HL R J8 1 tAShy
57.3%. T4 SC2MR T BSL I ANEE, 5 24T BT IR
I EE IR ROE, &Y N33.8%(E14B).

TR EE. @RI (coronavirus, CoV)AE 24T i
KIIRNAJEE, AW FEILIRFCoVIilireads 44825,
SR PR 76 ESF Y, KIE N300~3600 bp.
1a A S5 2 S N7 R 7 V0] BT A R R AT A
T B Wy A1 R B S B2, 4 RMR N
g Py i 2H 23 rp R W 6 A i i R 97 7 (bat CoV,
BtCoV), FHMEZ N14%(6/43); MB5IIX 4 Sk ig i iz
TE AL ARG H 3REBtCoV,  FHE R A 15%(3/30) (% 1).
X9EBtCoV ] L4 N34k 73 S (B14C), 433 2 1H]
() [RI R S 68.3%~T72.1%. 43 X 1 FE6A T4k, #RAdk
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AT Ri/hEdE, HALSSK385 HAhSHR (1 1:94.8%
~99.8%[FIVEPE)ANF],  [FIYR 1 82.2%~86.4%, EAITL
BtCoV 512 [E YR 5t =1 485.2%~98.8%; 7 3 2fHE
Witk B T By 26 Sk iEFCRA3 1 FIFCRA3S, 1]
W RIYRPEAR B, X3 17 99.3%, 151% 4 S FTHKU10
[R5 = 81.0%; A 4h—kkk B TR 4 44
SLIFEFCRA23E L T 40323, ‘B 5HKU2LL KIE IR
SADS CoV [AJR P15 94.8%(1&K4C).

3 ik

Wi i [R] e 455 7 22 A N BB 3 BB 1T 4% 32 0T, T
O 28t B A i AR 22 W 65075 5 R BN AT A
VDRI K, BT TE MR R IERT A AR GYm B R, &
JR o8 3t PAE IR L — BRSO, 528 T
I FPRORBIRRE, LUREE 2 R A 2 EOR AR
B — A0 B AR 25 2 9 VR AR W P 3 R 9T H S
TERBIEG:, 8150 105K BT A 30 ) bt 5 793 7528 128
I 3 25 BT R L) e B B, X S T R I e
T FEAR R HINIR 7 AATDOT s 095 75 22 FE A B NR,
R B3 S 8T R A% B s A 1 RO IR SR AL T
RO R, G020174E T RIBLIE I K
AR AR R R R NG TS, 4 SR R I D A S 2
i A Y 90 TR IR BEHKU2Y . A 900 i 5 % 4 ik
DA] 2 2 Xof A ek 120 58 3 [X s 8 455 i 0 253 338 4T 4 D A AT
SRR TIEEFEENREEER, HhAZ -8 AR
LR AR, WPOHEEE . ARVEIRE RS, XU
P s s B AT R A 12t X — P A 10 2 3k T A B,
AR RATH 5 HEAT K 1) S F 1 0.

AT TR AP T % Fk DR 20 %7 B O IR ) 94 S readss
BEAT RS, FERT AT L A, SRV RN T iX4
Fhows 8 (L ZFEME. PBV M) 2, T EVu P & e
T &3 NAARE A5, %00 2 0%
PR AN B, (HIHERHPBV ] AT EUN A H A 7L
FhiaystoY, EAR E bR 4 2628 7 22 (International
Committee on Taxonomy of Viruses, ICTV){X 5% 1)&2
/N FTRNA B (human picobirnavirusflirabbit pico-
birnavirus), {HEEEEZPBVITRI, + & ik 2 #f
PEALAF1R 2 PBV 1] 5 B 08T 199 B8 1 (https:/talk.ict-
vonline.org/taxonomy/). AHF 7% 2H % (1) % contigs J L F-
His T PBV S2 7 B4 K (1#124), X P/ >contigsf[H]
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Bl 4 ERBEA). SHRPEEEB) AR E (ORI Bt AL 734, LRI et il fr BLOK AE)VES H 3L N R E. T
BEA A BT BRI B B /NG T 9422 bp(RARTI )+ 262 bp(BUIRIF#5) 440 bpGREIRIB #E). A 5045 B AR A B H B = A
R, HAbSWIE R 25 B =M, R, AR A I RHA R

Figure 4 Phylogenetic analyses of amplicons of astrovirus (A), rhabdovirus (B) and coronavirus (C). Those amplicons (grey boxes) are mapped
against reference sequences to show their position. The length of amplicons used in phylogenetic analyses are 422 bp (astrovirus), 262 bp (thabdovirus)

and 440 bp(coronavirus) respectively. In phylogenetic trees, amplicons obtained here are highlighted with filled triangles and other bat-related viruses
with open triangles, and prototypes of viral species are illustrated in bold italics.

P52 DAV R BATR B PSS A R 2, Al 52
BT CAVR R AR K Z v, Wit — D]z
Wt A A o A DA AE AP PBY. H ATICT VISR S
JETACY, Hrh 24N il BAT IR BOR I, ik anwE
i (noroviruses, NoVs)Z& SRR KB R

T

s R Bk 2 —P2 RIPBVRAL, A 5t 4H 3515 5
W25 CV contigs{i Ib[A] B A 35 1) 22 7k, AR5
HAh S AC VR FEVRPE WAL T 58.5%, 2 LA™
FIAFRIMFBICY. AR FARHIEHMPyVHIHCVH R A
—%contig, PyV5HAhliEIFEPyVIER T — A%
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ST R 2 32, BN IZEEPY VAT RE S 1E £ 2L —
SE B FEREASAE; Wiz X HCV S HARHCV T[]
PR AR U B HCVLE e 8 B AR b R R 8 st 2
FEE.

PR 73 55 7 2 R L 38 s 1 45 L, AR HIF 0 5 60 25
BT T RGAIARI. MR BEFR ISR, 12 M DXl g 465 i
AstVEAE —E R TE, HIE 7RG S A 2 A
i T R (R 1), T R U AR T — T b AR
FURITE AR, G HEBCVAIBtHBVAY H BLE — A
Hi 75— Rl g MRS R RORE, NIRRT
AstV, CoV, RVAFIRV 4Ffksill g 2, 10 At b g Fr 465
A PG D75 25 A AN 2, 15 /N S EL A AR
BAJK. FEITDNARERHiTEEHANE, 2502k
L& K10 & "8 DNAJK % J& (Avihepadnavirus) FlE 4%
I 7L 3h 4 ) 1E W FFDN AJR 25 J& (Orthohepadnavirus)™,
HE R — B e, LR KEIBHBVY A
B, FSCR AR 20 134E (e Fh G In 2 BLAE (114540, H
HH G P B AT 4, S RO 2 A I i v
FTDNAY; 5 i AR BICTVIRGR N Fh, A525 = Yang
s NOsiEsE RS iR, R I E BT BT b R v T
DNAJF & (bat hepatitis B virus, BtHBV)#] LLEI43 H7
AN, HorhJg 5 R E BtHBY 7300 DLE—257) 64
FEDRI A, BB BtHBV & 28 it 4% 2 1. AT 70 R I
BtHBV 5 41l QAR A —EMZER, BRI
N BT (80% A BR VR M), (HX Fist 4L 22 5
AR RO R SE R A, X — I BtHBVAE R
[ o 0 P (VIS 2 R, (EARE RS, BARER
I VE IR R T, DXRA225 HAth ) PG5 25 H AR T B
AT HEA 2 S, ST 5 o B 75 B S ) S M AR R
W P B LA MR R R R, X AT BtHBY
153 [ e i o 8 2 AR T 5. BCVRE S LIS K T
BH ARG, 2T R — R E AR LA s 250,
AHFFERIIPEHEBCY, AT & BLHL 3T (6 2 7
Wi 7S B YNTH, 5 4 ) b 8 % BT WMI40 B 3 25 o
IR OE R, X E B BT X B 5 WM40#8
B BIE R IR T YNTH AR M = B o ok
B, SEBCVIIHEL S £ AA — KR,
RVAIIE B2, JUFRA WALl ek 2%
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ETE AN R AR R IUCY, R A S s AE R
B JTBIRVATFE T RGMIATH T, R0 5
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T 2 HRBRVAP™ 5 0y i i 2 SR 25 60 A
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SE 1) 22 S P, 3K 3 P e R RS B LR 8 R 2R
PP KRBT R LI AStY, BT R4 BRI
BELAAR, R SRR, BRI
X, HAZASS31, 3RSESE KA AR
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77 /A 7 g B 495 717 P AstV [RIUE 14 511£92.8% LA, i B
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R, WHrS3HBtAstV 5GP AstV  GD2015F15%
AstV GXWZ18. 733X 6H1BtAstV 554 AstvV JPN, Mt
B SR IR A5 B 7 s g A A sh 4 2 TR O B P AL #E. RV TS
EVEE Tz, RSB ALAIY . Sk. ms,
WL KA, WabE IR IRV AT AR 2 A4 i A 2 R
e, g TR EE . AJEME D 9% 38 FlLedante-
virus &, AP T R A% 38 B R B N
o AR P g RGEEE T R AL
DX M SEFOR 0 75 (0 AR 2 B, R AR T o
M b A7 AE — B v R 5 1 OO 7 (Yangjiang  bat
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M BIRVEYIBVEA BEN Z 5N, 3R
PN 3, XA — P3N T RVIEME 2R, A
YIBV—FE, XA 3, RHE S22, 5488
FR R AL 22 5, A2 DAL B (0 55 R AR R
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NI A zh ) B A ™ 5 E0m 1, WS ARS e IR 9
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Metagenomic analysis of bat virome in the Guangxi-Vietnam border
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The areas covering Guangxi, China and Vietnam have greatly and geographically strategic importance. These areas have abundant bat
resources with many harboring diverse zoonotic viruses. In order to monitor the cross-border transmission of bat viruses in the
Guangxi-Vietnam border area and to prevent potential emerging infectious diseases caused by bat viruses, understanding the bat virus
diversity and their evolution are greatly necessary. Here we conducted viral metagenomic analysis of bats sampled in the border area,
and results revealed 49 families of viruses, including those infecting vertebrate, plants, insects and bacteria. Additionally, we screened
hepadnavirus, bocaparvovirus, group A rotavirus, astrovirus, thabdovirus and coronavirus in those bat samples, and phylogenetically
analyzed those amplicons. Results showed that astroviruses were widely present in those animals with great genetic diversity, but
other viruses were only detected in some specific bats. Bocaparvoviruses and rhabdoviruses were significantly divergent from
currently known viruses, and possibly were prototypes of new species. Notably, group A viruses identified here shared high identity
with a human virus, suggestive of inter-species transmission and reassortment. The present study profiled the viromic composition
harbored by bats in Guangxi-Vietnam border area, and inspected epidemiological situation and evolutionary characteristics of some
viruses. Those findings provide fundamental data to cross-border transmission of bat viruses and predict bat virus-related zoonotic
potentials.
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