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@ HEPHPBOEAE  BH 550000; @ BMIHTEAY  HiFH 550000

WE: HFH (Chiroptera) SPCHEMIMNRANELTRHMEZ ARG E. NG ERFHYMZ A
PREE, AT 2 H 7R 19 J8 65 F, (HEHME R H T RVAN R . AR TR
FERZH A sSRNA Sl d A ill, X o2 /M4 iz 40 A KB iE - (Hipposiderideros armiger). =i B g
(Aselliscus wheeleri). $%/H%53k1& (Rhinolophus rex) 1z K%kt (R. pearsoni) 4 KR FFREATIE
B e . BRI RS, FIER T HMNE S omAEaM e 3 MK EFH W
JRTEERI B ZER . SRER, £ 4 Fhimig bRl sy e, RAURE . YT, N
4 KK, Lk 53 B 111 )& 170 s, K BA A AR SURE 9 B 10 & 46 F, . AJE
BWiE 1 5 (Human herpesvirus 1) R #5555 (Hepatitis E virus). AFL3E 75 16 £ (Human
papillomavirus type 16) M CHIHE. MBS =AM T 3 ANHLX B9 IE BT 5 74 5 5 70 28 LA
R, RAEMWIFEFE (Adenoviridae) F#:505# %} (Retroviridae) FETET 3 ANME 7 IURIE A A,
W B P S TE AN R M0 380 20 A7 AW M P S P AEBOR I 25 57 o BEMIAE A0 A IR R B . =B S
5 SRR AN B A SR B I MR 2, HOR B MRE AL AR FREA —E AR, R
M FHRATHR S A B EEAE .
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Viruses Carried by Four Species of Bats in Guizhou Province
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Abstract: Chiroptera has been identified as a natural reservoir of emerging infectious diseases for carrying
zoonotic viruses. An astonishing amount of genetic diversity of viruses has been isolated from the bats in
different populations throughout the world. The diversity resource of chiropteran species in Guizhou province
is abundant, consisting 65 species, 19 genera and 7 families of 2 suborders. However, there has been limited
research on their zoonotic viruses. In this study, 253 faecal samples and 258 bat tissue samples were collected

in Guizhou Province, including 10 species in 2 families, 6 genera (S1). Based on viral metagenomics and
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SRNA virus detection, this research identified the viruses carried by four species of bats that are widely found

in Guizhou Province. By analysing different types of bat viruses, and comparing the species differentiation

between bats from Guizhou and those from Yunnan and Guangxi, the study detected four types of viruses in

four bat species, including vertebrate viruses, insect viruses, plant viruses and bacterial viruses. Furthermore,

there were totally 53 families, 111 genera and more than 170 virus species found, including 9 families, 10

genera and 46 species with public health significance, such as Human herpesvirus 1, Hepatitis E virus, Human

papillomavirus type 16 (S2). The comparison of virus species among the three regions revealed that only

Adenoviridae and Retroviridae were found in the bats inhabiting in all the three provinces, which might

indicate that there could be large differences in types of bat viruses distributed in different regions. Since

Chiropterans in Guizhou are found to carry a wide range of virus species which have certain

representativeness in public health, it is crucial to carry out further molecular epidemiological investigations.

Key words: Bat virus; SRNA; Virus metagenomics; Public health

#F-H (Chiroptera) Zh¥, 1BFRIwEE, )
PhEFEtE S, EMANIMTHE=KEH, X
T mEt H (Rodentia). 124 A1k, A #id 200
T B3 1E W 1 A ARSI 450 (Morratell et al.
2015, Wu etal. 2016). J& o 25 A b
R, ARABRIREEERPE 2RI R 2 AR AL Y

(Anthony et al. 2013), fE A4t DA %4 B —
FER A . 9T, Bl AR R N & L
FAEE HR TG (Leroy et al. 2005, Calisher
et al. 2006, Wang et al. 2011, Plowright et al.
2015).

BT, BN R 7 RS Mg 2 L
1996 4, Halpin 1 Young %51 JIUiE (Pteropus
dasymallus) #E47 M5 A, HARNRE] 7
= mk i EE (Hendra viruses) I ik, [H
I 7E K B JNEE (P, poliocephlus ) A1 3 5 g

(Rousettus aegyptiacus) H -t il I 43 &5 Hi 5 1
FopiEE, UESC T F R EE R E A E IR
(Young et al. 1996, Halpin et al. 2000). il
FLUESE, SARS AR TE (SARS-CoV) & 5] i
2003 4™ H S IF IR 25 A 1iE (Severe Acute
Respiratory Syndrome, SARS) K& 3
To5 JELAA , 0 J5 12008 SR A 4 TR [ Y TR
A BTG 8 000 A2fl, 1T 900 AJET:
(Drosten et al. 2003, Peiris et al. 2003). Z J5,
Lau &5 (2005) 7 H [l A A ot o kar i 1

SARS-CoV i 5 # i #H AL B2 1 5k IR s 75
Bat-SARS-CoV Fll SARS-like CoV, XX KA
JIHbUERA T Wi iE & SARS-CoV R 4R 15
Fo ARG, HXRZI M (Nipah
virus) 51 T JE 2 AR 28 48 505 IR K
=B TR B, JOER ) B R T AIE (P,
vampyrus) F1EMEJUEE (P. hypomenalus) (Yob
etal. 2001, Chuaetal. 2002, Cha2003), LK
T Nz EFOED EE Y KAIE (P, giganteus) 72 Jé
P #5175 3= (Epstein et al. 2008, Yadav et al.
2012). 2005 4, Leroy S5l 4 MR M35
AL, BB IR EEAIESE T RIE R R E )
HOAE T, JUE R fdEE L SLE (Hypsignathus
monstrosus) . JoJEJH F AL (Epomops franqueti)
F/NTHPE 5% (Myonycteris torquata). Ak,
EIE A 2 PR R, 2R R IR B IR
G, HLEA R R RIE (Tong
etal. 2012, Sunetal.2013, Tong etal. 2013,
Zhu et al. 2013).

W E SR B R AR 2R, BREFR R 2,
R FLA5E 599 55 1 AR A 22 USSP i« 7 20
120 80 FF-AX, M= B FR R MR (R. leschenaultii)
(R 2H 23 S B AR v 43 B8 BIRAT 1 & L0 96
# (Japanese encephalitis virus) ik ¥ #k %
1898). B 7, Mz P I i 44 R AR KR AR U
RPN 4 B B FLE R 2 (Chikungunya virus),
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S W L7 ks ) 1) 22 b R BE AR (K
HARSE 2001) . 2] 2004 FM 1k, CAESREE AR A
it 5 R B Wil % (Ross River virus, RR)
GREASF 1997) . ARARMN % 8 (Russian
spring summer encephalitis, RSSE) (71 45
1993).SARS #% & K7 7% (SARS-CoV-related )
(Guan etal. 2003) % . &R ECHATR
AN A FE , 6T R o 485 i 0 B FROAJE 72 h
T VR AR R I, A0 AR H R AN [F] Hb X
7 692 173 i LI Hm A< -Gl 295 5 ELISA $it
PR 33 4, Sk E i 55 2 AR sh ) ] e
AR BEL4% (Lietal. 2008); KA BE %3k
DR 20 206 A [ 7 () e AT 7S, 3R13 T K
B (1) s FE O, 4N A #9325 & (Circovirus)
LY IR a2 | (Mastadenovirus). 18 <77
2 J& (Bocavirus ) Al F & 7, 3k R % 5 R
(Alphapapillomavirus) % (Geetal. 2012, Wu
etal. 2012); Yuan % (2012) 7E+ EA[FE 4
KA B W W 11035 AR AN 843 3, I FARAT T 71
ELISA J Ao I i 11355 o B 1R G B2 04
gE R FAME 32 1, HoAr 10 ir&EE A B E il A
WARRNES; M5 E 2 A A2 4l i 5%
iy DX () s S PN 0 B Y R 55 (Bat
hepatitis virus, BtHV) (He et al. 2013); fi[j%
T 2015 ARG =075 E I E &
FrRME B BRI T 224K 58 (Filoviruses) Jii
B, RWAWMEE R, SEK (2017)
IBCHTE RS, 2R ERHAE T 3ME,
Iy R % # )8 (Ebolavirus). B /RN
J& (Marburgvirus) F1% FLJ 2 J& (Cuevavirus).
gx b, W mIEAS R R AL DR e A B E
BHRFEAME .

SNEERFEMEEZ, HutWEEN
2 WH 78198 65 Fh (ARG E AL L.
SR, AR 48 BT B 3h 485 8 25 07 I 1)
W FATIIRAN AT o AT 9035 T 5 2 ik PR 4 2
F1 SRNA R ERRTIN 777, I8k 0 51 N4 PR 2R
) 8 S5 (5 A et A ZEL R AT A, 23 B A
[F Rt i 15 2 e B LR A, 5 &=

T JE 220 DX 0 45 0 B M SRR AT LU, R
PUFBEAN A 55048 B H 3045 i 2 1
ARG 5B IX EF H i s e
Mk bR 2RI, PEAG T A BT EH 3k
TP BRI SN A 3 AT B, AR FH
BI85 A I B (1) 7 T T S U A AT
SR TAE SR AL At B S HF
1 MEEFE
1.1 GREEAE AR K AR

SRFEHI 5 (3 52 A e (TR SR ) (B3
55 1993) PR s A SR X R, BA K
RBEHUMM Al B8 — g
AKX ER], HALRIFE . BT RIREAE
WA TN . [FIR, TEIEA AR i R i
EFR T AT SO W R A AR A A
5 ANMEEF B MBI E P XK. KA
BAFETINE A 15 BT, FEAHR AL Hh 2 LB 5%
1o 0] R R W A A T S Ak R AN T S 34T W)
WML E, ZHPEN (MEEE) (TR
5 1993) AT [ W FLAN) 2 B % K LB 73 A7 )
(¥ ERISE 2015). KT Ioidmfie My, 2
IR 2020 DNA FE 5L, SRA] PCR 4194k
Kifk Cytb 751, #4750 T455E .

SO g AR S B, SRR AR )
W AP AT AR e, B A 1 Pl A
BRI, T R 1 SR A e S 152 1 e U
FhE BN ENIE T, FoR—RHER
1 ml G EERAE (virus transportation medium,
VTM) 1 TG TR B S0 B v 7 M PR 250
FEANE AR 4 55 Rk, AT 10 3, b
TEIE 5 ~ 10 KIS JE N A A IRAT . Xl
P 221 P o 5 A P AR 2 LA 2 e AR
figei], U IE T CEEERED. i (E IR AT
14k 1 em &) FIfF, BHLMERFET 1.5 ml
MO T, - 80 CIRAMAE. TEFEM
Bigm s hric, HHICsSRAERIRT ], H s A
ZFR. B FTE R AT UKIZ A R SR = )
i 1/10 (FLEAFRED) A SM buffer, f#
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F Waring 2> =] (R8I B 28 6F B 5 min, H4 BB
200> (10000 g 10 min) J&, WREL bR -
1.2 FE{ERERIREREEEALE ST

MR YGRS o> 8 21, 43 Ak
MK EE (Miniopterus fuliginosus) ZH. 7HR§
S E-IE (Myotis altarium) 2H. FilE (laio) 4.
B3G5 505 (Rhinolophus rex) #H. Jz FG34 3k
5 (R. pearsoni) 4. K¥ilE (Hipposiderideros
armiger) 2. "iME (Hipposideros larvatus)
R = iE  (Aselliscus wheeleri) 2H. X4
HIEATHE AT T SRR AL B, RRALFE
B 2 ml BE SRR 5 DNA FRER . AT &
KATREPRACHHEE . ARy S5 2% BN R RS
e, BUESCr 3B 500 um, JEId 0.45 pm i E
& AL T UE, 2B AR A A4 B RN )
Wiki. F DNase il RNase Ab % 25 Mk i€ v ,
£ 37 CHHALTL RS LR 60 min. Rl ALK
i H RNA 2 BGAG7 & 7E Qiacube k4T RNA
HEHL . 1 H Nextera XT DNA Sample Preparation
Kit Clllumina) FJEESCEE, Joide &4 (1) SCEE H
Mumina P& 34T, W7 TAEEI R
N ) TE o

T PRIEAE B i, 75256 Raw reads
BEATIEIE, 73%) clean reads, Xt HEHATHIEL
B (FESH: mink 21, maxk 101, step 20,
pre_correction), it oK 500 bp i contig ¢
Hllo {8 FH BLASTn KR TUAR I R (L 7 )
5Nt #dE EE rh i s O PR kAT L, A
BLASTP % (Altschuli etal. 1997) #44EIT 4
FRNEMZEEFH 5 NR Bl FELX, $R57E
BfsH, {8 Blast 2GO (Aparicio et al. 2006)
( https://www.blast2go.com/, Verson 2.5) ¥
NR V1R 45 544 )y GOC(Ashburner et al. 2000)
RS, 4 HMMER (Misstry et al. 2013)
Chttp://iwww.hmmer.org/, Version 3.0) #f47
Pfam (Finn etal. 2014) #f FE L it .
1.3 HAFEMEI/DN RNA 527317

AW FARIE W g R AT 0 4, I 8
H, RN F A L VR R EE . e A

SO R IR . BEks kR (R. ferrumequinum)
4. hELIE (R. sinicus) 4. KERlE4L Al
R . AR R BiE. A
FEmIR G AT S SR P2 A0 B, B ZHFF HL
2ml FEan i RNA BT Akl &%
J&, A% small RNA Sample Pre Kit #% 3%,
FIH /N RNA (small RNA, sRNA) ff] 3'% 5'
Ui IR S AL (5" A e R IR BE AT, 3" A F
5, PLE RNA NELEFEM, sRNA 3% 1
3k, WG, Piib2 4 34k 5
Bk, WobBEk BIEY, R a5k,
S s i cDNAG B JE 281d PCR 471, PAGE
i Pk B H bR DNA F B, VIR RS 21 1)
Bl 5 cDNA .

{ i Bowtie # 1, ¥ clean reads 4345
Silva 45 FE . GtRNAdb 4 & . Rfam 4 &
F1 Repbase 4 FEREAT P41 Lex | i AL 28
RN RNA P32 reads B, @it
velvet B0t T3 5] sRNA BEATHEE, LR
KR contigs J&, AT LASRAS SN TEEAA I
RGBS B o R PR TS contigs #E4T 432K
TR, R M At ol . S5 800 AR
GenBank Virus RefSeq #%B& %4k % . GenBank
Virus RefSeq & 1404 %2 . NCBI NR. NCBI NT
Afg ERFHFF Chost genome). HLX A
KA Blast L5, RS HRG] evalue

(le-5),

2 ZER

21 HEEEFNABULER
211 FERE AW AAEME TN IR
R MRS RE 5 253 1y, WRFETUNA RN ETF
H2F 688 F (st 1), JLues 8 MEADE
TR EM @ ENT, & mERlE,
RA KEGEH — 1T & R Rl &%
R AEAE BRI, BT A5 i R 46 1y 2 08 &
(raw data) 13 562 394 350 %%, HiZ&E AT
Bk B AR ERFS, LA E 32 RIER
), uEEEdEE (clean data) 11 098 366
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140 %, (5t 81.83%. it Pair-end /514
¥, 53051 read 2K (clean reads) A
37 347 042,
212 JREBRAERR XK B IE 4R FE R
m TR, NPHEZA LSS R contig /T4
BEATOWE, KT 500 bp IS, &S5
406 061 %% contigs J741 . ¥4 017 5153 7515 Nt
AN R FE L, 52 8 149 SR ERAH
5% contigs /741 (NYNr = 551/7 598), f HtH4T5)
FUE, TEK 6841 ZM BT AN (NUNr=
215/6 628), ILIRML) 150 RFHEE. R
BEINTE RN S A HES i EE . AREHES)
Y CRH) . EYHE. MR
X R B S (A S B — 20 40 2K . 4HEE
JWBEFPA 4 456 2%, 7rJ& T 10 Bl 21 )&, fE&
FEBIH L 65.14%; B HUF #E51) 998 4%, 4
J&T 8 R 13 J&, EFHIT L 14.59%; HifE
HYIREEIT I 975 %, R T 22 B 49 )8, &
FEHIH LG 14.25%; FEPDEEE TSI 412 %, 4
J&T 10 L 19 J&, EFHIH S 6.02%. %
For il 21 s 25 B 25 R (Adenoviridae) Hr ()
E %3 (Aviadenovirus). ¥R E Rl
(Circoviridae) F1[E* 588 (Circovirus).
ORI EE AL (Coronaviridae) HHI o IR
#J& (Alphacoronavirus) . .3k % % 7 #}
(Papillomaviridae) (1) P B4 7L 3L I8 3 55 )

(Gammapapillomavirus) %5, i % st %58
HEA AR ANELENRE TR 78
27 Fh (P 2D,

2.2 sRNA Kyjligs #

221 FBEBRE AR STMEEHNILR
AL WE L SRR i 258 13, WIRPELEE T SN A B
WEFH 2868 10 f (B3t 1. Lk
JoT AT I 5 Bk gk G R SR ) 3 AN A

(KD, AT RIEA . B KA Sk iE 4
M= EEa, BT 50T,

222 RERAEB AT T 3NHEFER
SRNA I, F:15%] 147.24 M clean reads, 7%
FEfAZT 47.03 M clean reads. iEid velvet
BpE, XT3 E] sSRNA TP, BIERE S
AR contigs /7 A& N 34 613 2%, H
W, 3 AN IR 5% FEAH G 1Y contigs [ 5114
BN, RIKARIEH 9 140 45, = HE
Y 4776 %, BIMIZkIEA 20 697 . HLKE
HOREE T4 195 5%, SERsrRINA 156 %, VE
B9 19 B 31 8 73 MomEE, ROKME
16 Fh3tit 39 &7 4. KA Sk 20 4 o o
BT Y 64 %%, 55 KT AIEM A IERE, B
16 %I 23 J& 34 P Eg, R KAE BT 3 Fi
9 % IHERIEA Y E MR P 34 Ok, 22
KT HNTE RO ERE, 19 9 Bl 13 J& 19 Fii
B, AORAIFE 5 M 12 KFH) SN E kIR

K1 REEGIGTER

Table 1 Statistical results of quality control

J I %53k U Rhinolophus pearsoni 57128 618 0 1 3334 555 1047 020 52 747 042
=i EiiE Aselliscus wheeleri 52750 133 0 456 4561 387 727578 47460 712
B4 3 Rhinolophus rex 52 106 433 0 0 4193 895 879 610 47032928

PR R e reads H; N%: THEEE N BRIEAIBCR SO 5 SRR SR T 20 s N% > 10%; [R] N & i
10%:3d JEH ) reads ;K% <18: EfRIJA, DT 18 MLHIRN reads £; K >36: Kifik)m, KT 35 MEHIRM reads

HUESEF ) &AF 20T clean reads (.

Low quality: Number of reads filtered out due to low quality; N%: Calculate the number of N bases as a percentage of the total number of

bases; N% > 10%: Number of reads filtered out when N content exceeds 10%; Length <18: Number of reads less than 18 nucleotides after

removing the linker; Length > 35: after removing the linker, the number of reads greater than 35 nucleotides; Clean reads: the final number of

clean reads.
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e MR E A 97 %, 79 27 5E R 5
Fe, 75 15 B 29 J& 55 ROk, K209
A 8 Fl 18 771,

X ERE— K, BHESI IR T8 81
%, AT 9R 13 8, KT I 51.92%;
EAURE TS 13 %, T 3R 4 &8, RIFF
H T 8.33%; FEHYIERIT A 28 %%, AT 1
B3 &, SFEHIH A E 17.95%; 41 B )
34 %, A T 6 B 8 J&, ST A b B 21.79%.
FEAT IR R A m P EE AL (Flaviviridae)
JE 7 73 & (Pestivirus ) JIF 28 9 2 8 (Hepeviridae )
TR AT 98 9% 7% )8 (Hepevirus) . J8 9 % 2 B
(Herpesviridae ) H.4{15612: 5 5 J& (Simplexvirus)
M AL (Retroviridae) o W75
J& (Alpharetrovirus) F#, $d Pe L 48 e H
B PAZEUMANELEIREL 4R 4R
19 it (P 3D

3 W

AT A P 55 5 7 BE TR 21 2% A sSRNA 7 25

FOr A3 AR 2 B P 48 858 DA Wl 455 i s E 1 0L
ST M SEAERE b A2 2R i A kil 53 A 111
J& 170 RFwEE, S EA TAESE XA
B IR EE 9 B 10 J& 46 Fh. RA SRNA i
BE R DU AT W 5 185 A1 2R AT AR, AE R IR
HRIE . ZHERIE . DTN A SRR SR L s
EH AR R 19M B PASE LKA EILE
R EE, 3 Ml FHE A R R, BOR AR
4= B R E (Bovine viral diarrhea
virus). I EERH A R Wi s (Hepatitis
E virus). FLkJEm BRI LSRR 16 Y
(Human papillomavirus type 16). L7 &£}
( Mimiviridae ) ] Acanthamoeba polyphaga
moumouvirus A1 Moumouvirus monve i E: (Fff
3% 3). SRNA i BEAT I AAH LU 25 72 3 R 41
2, RV, (HRkill i e, &
FA T A A SR Aar I HAH DGR B R . A
AFF 500 FH 3 2 7 25 DR A 2 0 Al 7R3
P S SRNA TESp s I iRy s R, g4ty v

g% e SN A iE S T R R R R, AN
A J 1E W G HE T 25 O AL AR T af 5%
AR B2

AW IERAER] 10 N iE YR, HAF 4
PRSI BREEE, 5540 6 P 2 URTI, HRIKAR
BRI R e REAE, TEETAMEA
B PRI BRE A8 T 25 5 R R i 3205 3, T
B RNA 20 DNA e Fff: T BF A RAE A A
fERERTHC, X B EERE 5 R A7 2 AT IR
DRI, AN 21 f s 2 O AR TR 7R R AL 463k
ER 2 BHAOKEE . =g, SN SkIE . Y
ARG 4 Ml , 255 R 234N SRNA
(RIS RO, BRHERLRIS SE AL R T 8
NEWiEE, WEEREEE  (Avipoxvirus). JE
BB BT SO R . alyE s iR S (Mt
3024 3D FTATI B R R, W AR
(Poxviridae). JaZJiE R HRIMEEER T
FEE (Mimiviridae) A& HLEAYHRRE, A
[Fl iR S 2 PN & LR AL, X
(ERRAEAERROR IRV CE XS o (RIS, 4 Tl i 32
il BE S R . BIURE. YR
PR 4 2. T 30RO K
SRTI R Yy, H B g Rk ) O B i A S (R T A
WG5S 2 Fhag S g Rt d S = et I s 1 2H 213
FE ik 285 SR LGOI, SEAERE G e 3 1)
TR R T A R, R R T RRE T
W TE e B s SRR R R AR H R
WET, S2RINEM w5 AL A
FIEZ WA MESI YRR . SRR AT TE 2
N N AR TT e S (TR e o
(Arenaviridae). #JEREERL (Togaviridae). I
R ERRF (Reoviridae) #0228 IR 58}
FUERRRR AL (3t 20 3), XATRERISEN
2 B b 7 A RS 2] R A R R AR TR SR A
Ky PRGBSI EELE AN FITE 3 A AE X
FE R T %A .

ETmEERAETE, SHART TS
M= BT 45 R L (Woo et al. 2006, fi )%
2014, FKiFAR 2015, K%k 2018), =AMHEX
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PR 2] 4 R RIS 5 7 CRHESH I 75
RUUREE. YRR HEREED, RN =M
X BRI A s A 2 R, HEtE®
B, A T e W R R IR RN T R U
TN R EE . XFEE 3 /N8 A I 1) (15 25
T, Herb AT i 3 RIS FS SO 23 R A7
FET 3 /NHLIX AW A Y, U I R AR A A
IF 3t 35 A [ i P 2R PR A AEROR 22 570 I
b, mEHLIX CBKIFAR 2015) FIAHT 7T #He: il
EXIE 2L BT R TN R 2P/ S TRV SR N kS
NI, AT IR FCUE S i i B (7] B
P IR B e AT S AR S P2 (R L R 25
FTARSE, S EAREA ARSI AR
it T AR

£3 LR R W], ASH FUis PR I ik
LR IIRT S 16 AN IXCBA 1 FlRe A R (S
HIED L 3 RN B QA Sl K M A
=D BEHTR RS DLEEAT PG, IR REL T
2 R B A 3k A R SR A — 8 R
B, IR AL 2 AL TR
BOw MESEA ST FUEAR 2P IR N

2 % X M
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Appendix 1 Sample collection of different bat species according to geographic

B 1 2017 2 2019 FFumIEAL SRR FIET 7] B S ST HB L

locations between Jan 2017 and Jan 2019

RARII ] (-

Time (Year-month)

Hb /5 Location

Y)Fh Species

¥ & Quantity

#14UFE Tissue sample

FE{FF Stool sample

2017-1 W £ Yanhe Iy k%4 3L I Rhinolophus ferrumequinum 1
F IR 3K U R. pearsoni 2
2017-2 F B Libo TN B UE R. rex 4
F R4 Jialiang J7 B3 08 R. pearsoni 3
= -l Aselliscus wheeleri 5
2017-5 759 B Libo 1 i Hipposideros larvatus 8
Bz Z£4+ Banzhai = FEE A wheeleri 4
2017-7 EET5T Bijie FE25 30 R. sinicus 2
J21E £ Xingsu F IR KIE R. pearsoni 5 5
1= 17 Renhuai K 8% Hipposiderideros armiger 27 30
FE25 30 R. sinicus 2
27 FH-E: Suiyang K BEIE H. armiger 9
HAE%3LIE R. sinicus 2
% NI & Wuchuan 748553k R. sinicus 1
J IR KIE R. pearsoni 6 16
%5 S0 R. ferrumequinum 2
ENYTE: Yingjiang  KEflE H. armiger 15 25
£ FFE Shigian F IR SKIE R. pearsoni 8 18
K BESE H. armiger 9 8
2018-1 1l & Leishan KFflg H. armiger 5
Bl £ Dushan ZIH-FIE A, wheeleri 3
J IR LIE R. pearsoni 6
KBFUE H. armiger 5
FUEE Pingtang MK IR Miniopterus fuliginosus 6
#BAJTH Duyun J IR LIE R. pearsoni 3
YL Kaikou TP 3 E M. fuliginosus 3
2018-5 #FEL Huangping  KH#IE H. armiger 12 20
Tt 7 B E-0E Myotis altarium 4 5
2018-7 ik E Libo KFEGE H. armiger 7 15
1R ZE4) Banzai %1% Hipposideros larvatus 9 12
J7 I3k R. pearsoni 2 6
EETIT Bijie FEUE laio 3 3
W% Yuchong  TEHHKEIUE Miniopterus fuliginosus 3 3
FEMNEG KR R. rex 1 5
2018-8 Fhil1 £ Dushan = A wheeleri 6 12
KB 8% Hipposiderideros armiger 8 20
FUEE Pingtang  KHEIE H. armiger 5 10
J IR 3K U5 R. pearsoni 6 5
2018-9 HKE Huishui KIfIE H. armiger 6 14
Tt 7 B F0E Myotis altarium 2 6
2019-1 W E Libo TN A U8 R. rex 22
[ 45 Jialiang S B3 k& R. pearsoni 10
=IH-BEIE A, wheeleri 6
£t Total 258 253
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Appendix 2 Viral taxonomy of viral-like contigs
| N T T
1 & Host iR Family Fi#/E Genus The sample of Hipposiderideros armiger T
Nr Nt
HHEZ IR Adenoviridae B E R Aviadenovirus 6 6 Vv (&
Vertebrate I FLEh A 7 75 )8 Mastadenovirus 109 2 111
Anelloviridae lotatorquevirus 1 1
Gammatorquevirus 45 45
YRR 8} Arenaviridae Mammarenavirus 3 3
Arenavirus 1 1
Astroviridae Mamastrovirus 47 47
Bunyaviridae Orthobunyavirus 35 35
ORI EEA} Circoviridae [ 595 #J& Circovirus 1 1
ARG EER] Coronaviridae o 7RI EE R Alphacoronavirus 8 8
Bafinivirus 1 1
O B Flaviviridae Hepacivirus 2 2
Y i 2 J Pestivirus 1 1 v @
AT %% 28} Hepeviridae JRIYRT 9% i 22 Hepevirus 4 4
Orthohantavirus 7
) Cytomegalovirus 35 35
2 #58} Herpesviridae )
Lymphocryptovirus 3 1 4
Macavirus 5 5
Mardivirus 11 11
Muromegalovirus 25 25
Percavirus 2 2
Proboscivirus 69 69
Rhadinovirus 2 2
Roseolovirus 102 102
H ARSI FE R Simplexvirus 70 16 86 Vv (16)
Varicellovirus 3 12 15
Betaherpesvirinae 3 3 6
Alpha herpesvirinae 4 4
lictoviruses 1 1
Alloherpesviridae Cyprinivirus 89 2 91
Ictalurivirus 170 170
Nairoviridae Orthonairovirus 16 16
Nyamiviridae Nyavirus 3 3
fgﬁﬁiﬁﬁzﬁe Gammapapillomavirus 1 1
—_— 1 1
Paramyxoviridae Rubulavirus 2 2
Parvoviridae Amdovirus 1 1
Dependovirus 1 1
Parvovirus 1 1
Picobirnaviridae Picobirnavirus 2 2
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s i 2
75 & Host R Family J% )8 Genus The sample ofﬁifpm;id:ﬁderos armiger "I"Erl;t;ifl Azfﬁéﬁfé
Nr Nt
Picornaviridae Aguamavirus 1 1
Salivirus 14 14
Aphthovirus 3 3 ANGD)
4 4
JF R B R} Poxviridae Orthopoxviris 1 1 2
Parapoxvirus 1 1 v (D
Yatapoxvirus 7 7
1 1
iz 9100 2R Reoviridae Orbivirus 3 3
Wi #F} Retroviridae 1% 0 #3J8 Alpharetrovirus 7 7 v (D
Lentivirus 2 2
Togaviridae Alphavirus 1 1
&1t Total 857 118 975
EHt  Ascoviridae Ascovirus 10 10
Insect  gacyloviridae Alphabaculoviru 65 4 69
Betabaculovirus 535 20 555
Dicistroviridae Cripavirus 2 2
3 3
Hytrosaviridae Glossinavirus 1 1
Iridoviridae Iridovirus 14 14
Lymphocystivirus 1 1
Ranavirus 2 2
Polydnaviridae Bracovirus 32 4 36
Ichnovirus 141 141
Poxviridae Alphaentmopoxvirus 2 2
Betaentmopoxvirus 21 21
Nimaviridae Whispvirus 21 21
—_— 120 120
&1t Total 968 30 998
ti¥  Bacilladnaviridae Bacilladnavirus 1 1
Plant  gromoviridae Bromovirus 15 15
Ilarvirus 8 8
Bunyaviridae Tospovirus 13 13
Chrysoviridae Chrysovirus 31 1 32
Closteroviridae Ampelovirus 6 6
Fimoviridae Emaravirus 1 1
Partitiviridae Alphacryptovirus 3 4 7
Betacryptovirus 99 99
e 1 1
Phycodnaviridae Chlorovirus 61 11 72
Phaeovirus 21 21
Prasinovirus 2 2
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fi5 3 Host R Family J% 2@ Genus The sample ofﬁifpm;id:ﬁderos armiger "I"Erl;t;ifl Azfﬁéﬁfé
Nr Nt
Prymnesiovirus 67 2 69
Coccoliithovirus 1 1
Raphidovirus 2 2
54 1 55
Tymoviridae Marafivirus 3 3
Tymovirus 2 2
Virgaviridae Furovirus 1 1
—_ Tenuiviruses 2 2
%1t Total 375 37 412
i Alphaflexiviridae Potexvirus 1 1 2
Bacteria Betaflexiviridae Capillovirus 2 2
Inoviridae 1 1
Microviridae e 254 254
Hypoviridae Hypovirus 9 9
Myoviridae T4-like viruses 1103 1103
Twort-like virus 11 11
P2-like virus 3 3
Spouna like virus 12 12
—_— 589 589
Podoviridae Epsilon15-like viruse 1 1
N4-like viruses 7 7
P22-like viruses 2 2
T7-like viruses 1024 1024
—_— 64 64
Siphoviridae Lambdalikevirus 350 350
N15-like viruses 2 2
Phic3unalikevirus 1 1
Tunalikevirus 1 1
Yualikevirus 3 3
— 236 236
Mimiviridae Mimivirus 1 1 v (D
Moumouvirus 1 1
Megavirus 2 3 5
Cafeteriavirus 16 16
Pandoravirus Pandoravirus 740 16 756
Subtotal 4427 29 4 456
&1t Total 6 628 214 6841

v BRAESHB TR SFFILLTEAE LB RS NR: HEEE A5 NR Sl 2 o 5 3RS 10 BA RS B P41

Bk NT: JEid NT B0 AT R 5 21 EOou sk B i P s o ——

R TERIBIR AL, RAEmEEIR.

~ and numbers in parentheses: Zoonotic virus identified by sequence alignment; NR: the number of sequences with annotation information

obtained after aligning the gene sequence with the NR database; NT: the number of sequences obtained by comparing the virus sequence with the

NT database; ——: Only the family-level unit has been identified, but the species has not been identified.
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Appendix 3 Viral taxonomy of viral-like contigs
N o ) o FRIREGRIEARE  ZHEREARE SNSRI AL BE N EtEm
1 7 Host A EEFL Family JiEJ® Genus _Thesampleof ~ Thesampleof — Thesampleof T - ~> " .
Rhinolophus pearsoni Aselliscus wheeleri Rhinolophus rex
EHESIY Bunyaviridae Orthobunyavirus 2 2
Vertebrate I EEAL Flaviviridae JRE5 %) Pestivirus 4 2 9 15
. Simplir : : 2 e
SRR
Herpesviridae Gammaherpesvirinae 2 1 3
o 2 2
Alloherpesviridae —_— 1 1
FLI A F R 3SR i 7 1 1 2 J (2
Papillomaviridae Alphapapillomavirus
Orthopoxuviris 1 2 3
B EJRE Avipoxvirus 5 1 2 8
G ¥ £} Poxviridae  Capripoxvirus 1 1
Molluscipoxvirus 4 4 4 12 v (12)
o 1 1
E‘; }f{l ?&ﬁeﬁﬂ Orbivirus 1 1
TSR TSI IR 1 1
Retroviridae Alpharetrovirus
Gammaretrovirus 6 3 7 16
- 1 1 2 4
#it Total 31 15 35 81
[ Baculoviridae Alphabaculoviru 1 2 3
Insect Betabaculovirus 1 2 3
Iridoviridae Ranavirus 2 2
Polydnaviridae Bracovirus 2 3 5
&1t Total 3 1 9 13
iELY] Phycodnaviridae ~ Chlorovirus 1 1
Plant Prasinovirus 1 4 5
Prymnesiovirus 4 3 3 10
— 5 1 6 12
il Total 10 4 14 28
il Myoviridae P2-like virus 1 1
Bacteria Spouna like virus 1 1
— 1 1
Podoviridae —— 1 3 4
Siphoviridae —_— 2 2
Mimiviridae Mimivirus 2 2 v (2)
Moumouvirus 5 2 8 15
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SR 3
\ o L ISR SOHREALE  SONRSRAE e ) e
75 = Host i EEAL Family S )& Genus _Thesampleof ~ Thesampleof ~ Thesampleof L Zoo/notic
Rhinolophus pearsoni Aselliscus wheeleri Rhinolophus rex

Megavirus 1 1 2

Cafeteriavirus 3 3

Pandoravirus Pandoravirus 1 1 2

Marseillevirus Marseillevirus 1 1

#it Total 11 2 21 34

S Total 55 22 79 156

v BAEGABTFROR: BFFILTERN BB R SS —— R RIRIRR AL, RAEHE B R,

v and numbers in parentheses: Zoonotic virus identified by sequence alignment; ——: Only the family-level unit has been identified, but

the species has not been identified.



