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Peslome

Llenb. Lienb HacToswen paboTbl 3aKato4aeTca B aHaAn3e npeacTaBleHHo-
CTM BMpPYCcOB pyKoKpbiabix (Chiroptera) B pasnnyHbix TakcoHax uapcrea Vi-
rae.

O6cyaeHue. Ha cerogHALWHNIN AeHb, C PYKOKPbLIbIMU CBS3aHbl 260 BUpY-
coB, Bxoaawmx B 19 otpagos, 28 cemeincts (9 AHK-coaepkawmx n 19 PHK-
copepawmx) n 61 pog, (18 AHK-cogepawmx n 43 PHK-coaepkawmx). B
3TO YMC/IO BKJIKOYEHbI BUPYCbl, aHHOTUPOBaHHble MexayHapogHbim Komu-
TETOM MO TaKCOHOMWMW BMPYCOB (MCKAHOYAsA CMHOHMMMYHbIE BUAbI), ANA
KOTOPbIX NpoBeAeHa BepUPUKaLLMA TaKCOHOMUYECKOTO CTaTyca C NOMOLLbIO
CEKBEHMPOBAHMA CYOreHOMHbIX MAW MOSIHOTEHOMHbIX HYKNEOTUAHbIX MO-
cnepoBatenbHocTeit. Obpalaer Ha ceba BHUMAHME 6onbluoe KONNYecTBo
HEUAEHTUOULMPOBAHHBIX LUITAMMOB OT PYKOKPbI/IbIX — MO-BUAMMOMY, Cpe-
OU HUX COAEPKUTCA HEMANO ByayLMX NMPOTOTUMHbLIX BUPYCOB ANA HOBbIX
TAKCOHOB.

3akntoueHue. MpeacTaBieHHble B HAacTosALen paboTe AaHHbIe HECOMHEHHO
6yayT paclwmpeHbl yxKe B BanKanwee Bpems. ITo CBA3AHO C Heobxoanmo-
CTbIO COBEPLUEHCTBOBAHMA CUCTEMbI NpeaynpeXAeHNa onacHbIX aNMaemum-
YeCKUX U MaHAEMUYECKUX CUTYaLLMIA, B NEPBYIO o4epeab, — MyTEM MOBbILLe-
HUA BHUMAHUA K BUPYCaM PYKOKPbIAbIX. [T0o3TOMy NpeacTaBieHHbIW B AaH-
Hol paboTe KaTtasior BUpYCcOB pyKOKPbIAbIX, U3BECTHbIX K cepeaunHe 2020 r.,
MOJKET PacCMaTPMBaTbCA KaK CBOEOOpPa3Han «CTapTOBas TOUKA» rpAamyLUnX
nccnenoBaHuii B 3ToM obiactu.

Kniouesbie cnosa

Pykokpblnble, Chiroptera, Bupychl, Virae, TakcoHomus.

passumue. 3710 cTaTtbA OTKPbITOro A40CTyna B COOTBETCTBUM C YyCNOBUAMU Creative

Commons Attribution License, KoTopas pa3speLlaeT UCNOb30BaHWE, PACNPOCTPAHEHNE U BOCNPOM3BeAeHNe Ha Ntobom Hocutene
Npwv yCI0BUM NPaBUAbHOTO LUTUPOBAHWUA OPUTMHANLHOW paboTbl.

ecodag.elpub.ru/ugro/issue/current



South of Russia: ecology, development 2020 Vol. 15 no. 3

Ecology of animals

Catalogue of bat viruses (2020)

Mikhail Yu. Shchelkanov'?3, Mariya N. Dunaeva®?, Tatyana V. Moskvina'?,
Anastasia N. Voronova?, Yuliya V. Kononova?, Valentina V. Vorobyeva®,

Irina V. Galkina?, Vasily A. Yanovich®, Alimurad A. Gadzhiev’ and Alexander M. Shestopalov*®
Federal Scientific Centre of East Asian Terrestrial Biodiversity, Far Eastern Branch,

Russian Academy of Sciences, Vladivostok, Russia

2Far Eastern Federal University, Vladivostok, Russia

3National Scientific Centre of Marine Biology, Far Eastern Branch, Russian Academy of Sciences, Vladivostok, Russia
“Federal Research Centre for Fundamental and Translational Medicine, Siberian Branch,

Russian Academy of Sciences, Novosibirsk, Russia

SPrimorskaya State Academy of Agriculture, Ussuriisk, Russia

®Pacific State Medical Academy, Vladivostok, Russia

’Dagestan State University, Makhachkala, Russia

8Novosibirsk State University, Novosibirsk, Russia

Principal contact

Mikhail Yu. Shchelkanov, Doctor of Sci-
ences (Biology), Chief, Laboratory of
Virology, Federal Scientific Centre of East
Asian Terrestrial Biodiversity, Far Eastern
Branch, Russian Academy of Sciences;
159/1 Stoletiya Vladivostoku Prospekt,
Vladivostok, Russia 690022; Chief, Labor-
atory of Microorganism Ecology, Interna-
tional Scientific and Educational Centre
for Biological Security, School of Biomedi-
cine, Far Eastern Federal University; 8
Sukhanova St, Vladivostok, Russia
690091; and Lead Researcher, Laboratory
of Marine Mammals, National Scientific
Centre of Marine Biology, Far Eastern
Branch, Russian Academy of Sciences, 17
Palchevskogo St, Vladivostok, Russia
690041.

Tel. +79245297109

Email adorob@mail.ru

ORCID https://orcid.org/0000-0001-8610-
7623

How to cite this article

Shchelkanov M.Yu., Dunaeva M.N., Mos-
kvina T.V., Voronova A.N., Kononova Y.V.,
Vorobyeva V.V., Galkina I.V., Yanovich
V.A., Gadzhiev A.A., Shestopalov A.M.
Catalogue of bat viruses (2020). South of
Russia: ecology, development. 2020, vol.
15, no. 3, pp. 6-30. (In Russian) DOI:
10.18470/1992-1098-2020-3-6-30

Received 22 May 2020
Revised 15 July 2020
Accepted 27 August 2020

Abstract

Aim. Aim of this the research presented in this article is to analyze the rep-
resentation of bat (Chiroptera) viruses in various taxa of the Virae kingdom.
Discussion. Currently, 260 viruses are associated with bats belonging to 19
orders, 28 families (9 DNA-containing and 19 RNA-containing) and 61 gene-
ra (18 DNA-containing and 43 RNA-containing). This number includes virus-
es annotated by the International Committee on the Taxonomy of Viruses
(excluding synonymous species) for which the taxonomic status has been
verified by sequencing subgenomic or full-genomic nucleotide sequences. A
large number of unidentified strains from bats are noteworthy — they ap-
parently contain many future prototype viruses for new taxa.

Conclusion. The data presented in this article will undoubtedly be expand-
ed in the nearest future. This is due to the need to improve the system for
prevention of dangerous epidemic and pandemic situations primarily by
increasing priority attention on bat viruses. Therefore, the catalogue of bat
viruses, known as of mid-2020, presented in this paper could be considered
as a kind of "starting point" for future research in this area.
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BBEAEHUE
PasBuTMe coBpemeHHoOM naHgemum COVID-19 (Corona-
virus disease 2019 — KopoHaBWpycHoe 3abosieBaHMe
2019 r.) [1; 2], aTMONOIMYECKM CBA3AHHOMO C BMPYCOM
TAYKEIOro OCTPOro PecnMpaTopHOro CMHAPOMA 2-ro TUNa
(SARS-CoV-2 — Severe acute respiratory syndrome-
related virus 2) (Nidovirales: Coronaviridae, Betacorona-
virus, noppog Sarbecovirus) [3; 4], B odyepegHoli pas
Bbl3BaNa BCMJIECK MHTEpeca K BUPYCam PYKOKPbUIbIX
(Chiroptera), KoTopble ABAAIOTCA NPUPOAHLIM pe3epBya-
pom SARS-CoV-2 [5; 6]. 3T0 y*Ke He nepBasi BOJIHA UHTe-
peca BMPYCO/IOrOB K PyKOKpblbiM B Havane XX Beka: B
2002-2003 rr. 6blna anuaemus, Bbi3BaHHAA BUPYCOM
TAMKENOro OCTPOro PecrnupaTopHoro cuHapoma (SARS-
CoV — Severe acute respiratory syndrome-related virus)
(Nidovirales: Coronaviridae, Betacoronavirus, noppop,
Sarbecovirus), B tOro-BOCTOYHbIX MPOBUHUMAX Kutas u
MHOTOYUCNEHHBIMW  3aBO3HbIMU  C/Iy4asAMM MO  BCEMY
mupy [7; 8]; B 2009-2011 rr. B neTyumx mbiwax LleH-
TpanbHOM AMepuKM Bbinn 0BHapyKeHbl HYKNeoTUAHbIe
nocnefoBaTe/ibHOCTU  HoBbIX cyb6Tunos H17N10 wu
H18N11 Bupyca rpunna A (Articulavirales: Orthomyxovir-
idae, Alphainfluenzavirus) [9-11]; ¢ 2012 r. perynsapHo
PerncTpupyroTca cnopagmyeckue ciydyam u anugemuye-
CKMe BCMbIWKK BUPYCa BAMKHEBOCTOYHOrO pecnupartop-
Horo cuHapoma (MERS-CoV — Middle East respiratory
syndrome-related virus) (Nidovirales: Coronaviridae,
Betacoronavirus, nogpog, Merbecovirus) [12; 13], Bknto-
yas — 3aBO3Hble, KpynHenLwen U3 KoTopbix bblia anuae-
MUYecKan BCnbilwKa B Pecnybanke Kopesa 2015 r. [14].
OpHako coBpemeHHas cutyauma ¢ COVID-19 ort-
/IMYaeTcs He TONbKO BCeniaHeTHbIM macwTabom pac-
npoctpaHeHna SARS-CoV-2, HO u b6ecnpeueneHTHbIM
YPOBHEM BMAHWUA HA COLMANbHbIE NPOLECCHI, MUPOBYIO
3KOHOMMKY M MONUTUKY. MocnegHuii pas Takoe cepbes-
HOe BAWAHME BUPYC-UHAYLMPOBAHHOW 3NWAEMUM Ha
pasBuTME ObLEeCTBA MMeNo MecTo MNoYTU cTosneTne
Ha3aj, BO BPeMA MaHAEeMMUU MNeyasibHO M3BECTHOM «uC-
naHkm» (1918-1919 rr.) - rpunna A / HIN1 [15; 16]: no-
paaka 100 M/IH. YHECEHHbIX €10 3KM3Hei!, no cytu, cno-
cobcTBOBaANN NpeKpalleHuto MNepBoii MUPOBOWN BOMHbI U
$bOpMMPOBaHNIO HOBOFO MOC/IEBOEHHOTO MMUPOYCTPOM-
cTBa. B 1918 r. yenoBeYyecTBo eLLE He 3HaN0, YTO 3TUO/IO-
FMYECKMM areHToM rpunna asnsetca supyc® [15], Ho
nocne ycraHossieHua storo ¢akrta (1933r.) [15; 16] B
1950-ble rr. HaYana dopmmpoBaTbcA r1obanbHaA cucre-
Ma MOHWTOPWHIA rpunna nog arnaon BcemmpHoit opra-
HW3aLMK 34paBOOXPAHEHMSA, KOTOPan 3apekoMeHZ0Bana
ceba Kak BnosHe 3ddeKTMBHanA. B 3TOM KOHTEKCTe,
Hanbonee afeKBaTHOM cTpaTervei pearMpoBaHWA Ha
npeAoTBpaALLEHME ONACHBIX 3MUAEMUYECKUX CUTYyaLUiA,
noaobHbix COVID-19, monkHa cTaTb akTMBM3auma U
MaclWTabuMpoBaHMe 3KO0r0-BUPYCONOTMYECKUX WUCCe-
[0BaHuWi. B nepBylo oyepepnb, 3TOT MpoOLLECC KOCHETCA
PYKOKpbI/bIX. [Mo-BUAUMOMY, YyKe B OAMMKHECPOYHOM
nepcnexkTMBe creayet OXuAaTb MNosAsBieHWA 60/blIOro
KOJIMYECTBA HOBbIX [AAHHbIX O BUPYCAX PYKOKPbLI/bIX.
MosTomy npeAacTaBieHHbIM B AaHHOM paboTe KaTtanor
BMPYCOB PYKOKPbINIbIX, U3BECTHbIX K cepeauHe 2020 r.,

! Jlnst cpaBuenus: 3a 5 ner Ilepsoii MupoBoii Boitnbl (1914-1918 rr.)
moru6iM 8.3 MITH. 4eIIOoBeK.

2 C'—Il/lTa_l'IOCb, YTO 3THOJIOTUYECKUM areHTOM I'pHUIINa SABJIACTCA I1ajlo4Ka
AdanacseBa—TIdeiiddepa [15], nsBectHas cerofns kak remopuibHas
nanouka Haemophilus influenzae (Pasteurellales: Pasteurellaceae).

MOMKET PacCMaTpMBaTLCA Kak cBoeobpasHan «CTapToBas
TOYKa» rPAAyLLMX UCCNen0BaHUIA B 3TOM obnactu.

OBCYXAEHUE

Kamanoez eupycos pyKOKpbIbiX, U3BECMHbLIX K U0
2020 e., npeacTasneH B Tabn. 1 v 1abn. 2. B Hem mncnosb-
3yeTcs COBPEMEHHAs HOMEHK/IATypa BUPYCOB, NPUHATaA
MexayHapogHbiM KOMUTETOM NO TaKCOHOMWUW BUPYCOB
(ICTV — International Committee on the Taxonomy of
Viruses) [17], 6e3 ykasaHuii paHee CyLLeCTBOBaBLUMNX
CMHOHUMMYECKUX Ha3BaHWit. B KaTasnor BOLWM TO/IbKO Te
BMPYCbI, UAEHTUPUKALMA KOTOPbIX MpoBeAeHa C MNOMO-
LWbI0 CEKBEHMPOBAHUA CYBreHOMHbIX UAN NOJHOreHOM-
HbIX HYKNEOTUAHbIX NoCcnefoBaTeNbHOCTEN, MpeacTaB-
NIeHHbIX B MexayHapoaHon 6a3e paHHbix GenBank. Ta-
KOW MoAaxop, ABAAETCA, Ha CErofHAWHWA AeHb, oblye-
NpM3HaHHbIM cTaHgapTom [18; 19], xoTAa B 3TOM C/yyae
OKa3blBaETCA NPOUTHOPUPOBaHHOM MHOPMaLMA O BU-
pycax PyKOKPbINbIX, UAEHTUOULMPOBAHHbBIX C MOMOLLbIO
CepoNIOrMYEcKMX MeTOLOB W MNOAMMEPA3HOM LenHow
peakumMu, AaHHble O KOTOPbIX MpeacTaBieHbl B bonee
PaHHUX TAaKCOHOMMYECKMX nepeyHsx [16; 20-23]. Kak
NOKa3bIBAET OMbIT MONEKYNAPHO-TEHETUYECKON UAEHTU-
dUKaLMM LITAMMOB, HaxO4ALLMXCA Ha AUTENIbHOM Xpa-
HEeHWW B BUPYCONOTMYECKUX KONNEKLMAX, 0OpasLbl, U30-
/IMPOBaHHbIE B NPOLL/IOM BEKE, HY}KAAIOTCA B YTOYHEHUM
WX TaKCOHOMMYecKoro ctaTyca [18; 19; 24]. Tak, Hanpwu-
Mep, B npoLecce pesusnn Poccuinckom rocyaapcTBeHHOM
KONNEKUMM BUPYCOB, NpoBeaéHHoM B 2012-2014 rr. [19],
6bl1a AeTannsmMpoBaHa KnaccupuKaumsa TPEX BMPYcoB
pyKoKpbbix: Cokynyk (SOKV — Sokuluk virus) (Amarillo-
virales: Flaviviridae, Flavivirus, rpynna pyKoKpbiibIX JH-
Teb6e), nsonmposaHHoro B Kuprusumm (1970 r.) oT HeTo-
nbipen-kapaunkos (Vespertilio pipistrellus) [25]; Wccblk-
Kynb (ISKV — Issyk-Kul virus) (Bunyavirales: Nairoviridae,
Orthonairovirus, rpynna Uccblk-Kynb), n301MpoBaHHOMO
B Kuprusum (1973 r.) OT rn1aaKoOHOCbIX NETYYNX Mbleln
(Vespertilionidae) n cHATbIX C HMX apracoBsbix Kiaelemn
Argas vespertilionis [26]; Y3yH-Arau (UZAV — Uzun-Agach
virus) (Bunyavirales: Nairoviridae, Orthonairovirus, rpyn-
na Uccbik-Kynb), nsonnposaHHoro B KasaxcraHe (1977 r.)
OT OCTPOYX0W HOUHUUbI (Myotis blythii) [27].

Katanor cogepxut 260 supycos (tabn. 2), Bxo-
aaumx B 19 otpagos® (ogHo cemeiictBo  [JHK-
coaeprkalwmx Bupycos, Anelloviridae, noka He Knaccu-
duuMpoBaHO [0 YypoBHA oTpaga), 1 nopoTpas
(Cornidovirineae 13 otpaaa Nidovirales — octanbHble 18
oTpagoB He anddepeHuMpoBaHbl A0 YPOBHA NOAOTPSA-
na) (tabn. 1), 28 cemeitrcts?, 14 noacemeiicts (19 ce-
MeNCTB He gnddepeHLMpPOoBaHbl A0 YPOBHA MNOACEMEN-
ctBa) u 61 poa® (puc. 1). Kateropua «nogpoa» B 3aKOH-
YeHHON dopme BCTPeyaeTCs TONbKO B POAAX TaKCOHO-
MUYECKM Haubonee CTPYKTYPUPOBAHHOIO CemeicTBa
Coronaviridae. B pogax gpyrvx cemencTs noka BcTpeya-
eTCA KaTeropua «rpynna», KOTOpyH caegyeT paccmaTpu-
BaTb KaK YTOYHAEMble C TMOMOLLBI MOJEKYNAPHO-
reHEeTUYECKUX TEXHONOMMI aHTUrEHHble KOMMNEKCbl —
nepcrnekTUBHble nogpoapl. Tak, HaNnpUmep, CEKBEHUPO-
BaHMe reHOMOB MO3BO/INIO PA3fE/IUTb CEPOKOMMNEKC
Ucebik-Kynb B poae Orthonairovirus (Nairoviridae) Ha
age rpynnbl: cobctBeHHO, Ucebik-Kynb 1 Jleonapac-Xvnn
[23; 28].

3 Bocems otpsios JIHK- u 11 otpsinos PHK-conepskaniix BUpycos.
4 Hessrb cemeiictB JIHK- u 19 cemeiicts PHK-comepxanmx BUpycoB.
5 BoceMHaaLaTh ponos JIHK- u 43 poga PHK-conepxanmx Bupycos.
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Jluccasupycbl (Mononegavirales: Rhabdoviridae, Lyssa-
virus), anbdaropoHasupycbl (Nidovirales: Coronaviridae,
Alphacoronavirus) v napapybynasupycbl (Mononegavi-
rales: Paramyxoviridae, Pararubulavirus) B HanbonbLiei
CTeneHu CBA3aHbl C BUPYCaMM PYKOKPbIbIX, BKIKOYAA He

50% ot obuero uncna BuMpycoB poaa (puc. 1). UHTepecHo
OTMETUTb, YTO B 3TO YUC/IO HE BXOAUT pog, 6eTaKOpOHaBu-
pycos (Nidovirales: Coronaviridae, Betacoronavirus) (7 v
44%, COOTBETCTBEHHO), KOTOPOMY MpuHag/iexar ocobo
onacHble KopoHasupychl Yenoseka: SARS-CoV, SARS-CoV-

meHee 10 TakMx BMPYCOB, KOTOPbIE COCTABAAIOT HE MeHee 2 n MERS-CoV.

Oona BUPYCOB PYKOKPbINbIX Pon KonuuyecTBo BUPYCOB PYKOKPbLINbIX
Portion of bat viruses Genus Number of bat viruses
100%  80%  60%  40%  20% 0% 0 5 10 15 20 25 30
* | Incertae sedis ]
. = Cyclovirus
E J Lyssavirus
ﬁ — Alphapolyomavirus
2 = Flavivirus
b Alphacoronavirus
2 Circovirus
§ Bempofyommfr:'ms =
£ § Mastadenovirus =3
8 Pararubulavirus 5

Ledantevirus
Orthonairovirus
Betacoronavirus
Mamastrovirus
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Orthohantavirus
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Henipavirus
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Orthoreovirus
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Phlebovirus
Mischivirus
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Ebolavirus
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Loanvirus
Mobatvirus
Rotavirus
Sigmatorquevirus
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Coltivirus
Crohivirus
Cuevavirus :
Dependoparvovirus
Dianlovirus :
Dyotaupapillomavirus
# M Gammaretrovirus
| Jeilongvirus
Kobuvirus
Kunsagivirus
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Marburgvirus
Norovirus
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B Orthorubulavirus
Percavirus
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PUCYHOK 1. K0/IM4eCTBO M A018 BUPYCOB PYKOKPLI/IbIX B Pa3NMUHbIX pogax LapcTea Virae (cm. nogpobHocTtu

BTabn. 1 nTabn. 2)
Figure 1. Number and portion of bat viruses in the various genera of Virae kingdom (see details in Table 1 and Table 2)
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C [pyrovi CTOPOHbI, B HAyYHOW NUTepaType UMELOTCA YKa-
3aHMA Ha M30/1AUMIO BMPYCOB M3 poga asbpaBupycos
(Martellivirales: Togaviridae, Alphavirus) [21-23], ogHako
BepudMKaLMA 3TUX AAHHbBIX C MOMOLLBIO CEKBEHMPOBaHMUSA
OTCyTCTBYET. AHA/IOMMYHaA CUTyaLMs UMEET MECTO ANA U
ons abonasupycos (Mononegavirales: Filoviridae, Ebo-
lavirus) CypaH (SUDV — Sudan ebolavirus), ByHaubyré
(BDBV — Bundibugyo ebolavirus), /leca Tau (TAFV — Tai
Forest ebolavirus) u PectoH (RESTV — Reston ebolavirus):
60/1bLLIOE KOMMYECTBO 3KO/IOTO-BUPYCONOTUYECKUX [aH-
HbIX MO3BO/NAET C BbICOKOW CTENeHbld AO0CTOBEPHOCTU
paccmatpumBaTh KpblnaHos (Chiroptera, Megachiroptera) 8
KayecTBe NPUPOAHOro pesepsyapa 3TUX Bupycos [16; 20;
29; 30], XOTA CMKBEHCbI LUTAMMOB OT KpblJlaHOB OTCYT-
CTBYIOT M NOTOMY B KaTasiore oTCyTCTBYIOT.

BmecTe c Tem, cnesyet KPUTUYECKM OTHOCUTCA K
[AaHHbIM OBHapPYXKeHMA B ryaHO SIETYYMX MbllUei BUPYCOB
HaCeKoMbIX M pacTeHui — Hanpumep, Kawmmp HM228889
(KBV — Kashmir bee virus) (Picornavirales: Dicistroviridae,
Aparavirus), Bur-Cuy-Pusep MN510867 (BSRV — Big Sioux
River virus) (Picornavirales: Dicistroviridae, Incertae sedis),
ndnasmpyc pyKkokpbiabix KamepyH NC_033823 (BIFC — Bat
iflavirus Cameroon) (Picornavirales: Iflaviridae, Iflavirus) —
YTO ABNAETCA NPAMbIM CNEeACTBMEM HACEKOMO- MAU MAOo-
[0AAHOCTU Pa3INYHBIX BULOB PYKOKPbI/IbIX.

3AKNHOYEHUE

MpeacTtaBneHHble B HacTosAwem paboTe AaHHble,
HecomHeHHo, ByayT paclumpeHbl yxe B BavKaiiwee
Bpema. ITO CBA3aHO C HEOBXOAMMOCTbIO COBEpLUEH-
CTBOBaHWUA CUCTEMbI MpeAynpeXAeHUs OMacHbIX 3nu-
AEMUYECKMX M NAHAEMUYECKUX CUTYauuid, B nepsyto
oyepenb, — NYTEM MOBbIWEHUA BHUMAHWUA K BUpPYyCam
PYKOKpbI/IbIX.
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