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Abstract

	There are 12 genera in the family Smacoviridae. Here we propose to establish 59 new species in the genera Porprismacovirus (n=25), Inpeasmacovirus (n=1), Felismacovirus (n=22), Drosmacovirus (n=4), Dragsmacovirus (n=2), Bovismacovirus (n=4) and Bonzesmacovirus (n=1).



Text of proposal
	
	
Smacoviruses have small circular single stranded DNA genomes that encode for a rolling-circle replication initiation protein (Rep) and unique capsid protein (Cp). There are 12 established genera in the family Smacoviridae [1]. The single member of the genus Felismacovirus which is classified in the species Felismacovirus lynas1 encodes the Rep and Cp in a unidirectional orientation, whereas members of the other 11 genera in an ambience orientation. 

In the last couple of years, a large number of smacoviruses (n=176) have been identified and many display considerable sequence divergence to be considered as representatives of new species. We assembled a dataset of the complete genomes (with annotations available in GenBank) of smacoviruses that have not yet been classified since the last report by Krupovic and Varsani [1]. These were analysed with previously classified viruses to first determine their genus and species level classification. We identified 144 smacoviruses that could not be classified into existing species and for these we propose 59 new species based on the species demarcation criteria (77% pairwise identity threshold) outlined in Varsani and Krupovic [2]. These 59 new species are distributed across the genera Porprismacovirus (n=25), Inpeasmacovirus (n=1), Felismacovirus (n=22), Drosmacovirus (n=4), Dragsmacovirus (n=2), Bovismacovirus (n=4) and Bonzesmacovirus (n=1).

Similar to the sole member of Felismacovirus (Felismacovirus lynas1; MK796234) all the members of the 22 new proposed species of Felismacovirus also have genomes with Rep and Cp organized in a unidirectional orientation.

The species epithets are derived from the first 5 letters of the host or source family name or generic name followed by a number in sequence. 
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Table 1: Summary of the 59 new species and the exemplar sequences.

	Species
	Accession #
	Description
	host
	isolate

	Bonzesmacovirus camas1
	OQ198240
	MAG: Smacoviridae CM13_Smaco
	camel
	CM13_Smaco

	Bovismacovirus bovas3
	MH782430
	Genomoviridae sp. C021765
	dairy cow
	C021765

	Bovismacovirus cervi1
	MN621481
	CRESS virus sp. UJSL004
	forest musk deer
	UJSL004

	Bovismacovirus equid1
	OM892365
	MAG: Smacoviridae sp. 215Smaco-1
	wild horse
	215Smaco-1

	Bovismacovirus equid2
	OQ198251
	MAG: Smacoviridae D33_Smaco_3
	donkey
	D33_Smaco_3

	Dragsmacovirus budor1
	OM892344
	MAG: Smacoviridae sp. 132Smaco-3
	takin
	132Smaco-3

	Dragsmacovirus cervi1
	OM892357
	MAG: Smacoviridae sp. 195Smaco
	deer
	195Smaco

	Drosmacovirus camas3
	OM892356
	MAG: Smacoviridae sp. 190Smaco
	camel
	190Smaco

	Drosmacovirus cervi1
	MN621468
	CRESS virus sp. UJSL002
	forest musk deer
	UJSL002

	Drosmacovirus kobus1
	OM892355
	MAG: Smacoviridae sp. 180Smaco
	waterbuck
	180Smaco

	Drosmacovirus macro1
	OM892353
	MAG: Smacoviridae sp. 172Smaco
	white kangaroo
	172Smaco

	Felismacovirus avias2
	MT138076
	Smacoviridae sp. w3chi090cir1
	Avian
	w3chi090cir1

	Felismacovirus avias1
	MT138081
	Smacoviridae sp. w3chi091cir5
	Avian
	w3chi091cir5

	Felismacovirus babas1
	LC386203
	Papio kindae associated smacovirus 1/ZM09-64
	Papio kindae
	1/ZM09-64

	Felismacovirus canid1
	MT457880
	Raccoon dog stool-associated smacovirus 3 CJY6
	raccoon dog
	3 CJY6

	Felismacovirus cervi1
	OM892358
	MAG: Smacoviridae sp. 198Smaco
	white-lipped deer
	198Smaco

	Felismacovirus chicas1
	OM849239
	Cressdnaviricota sp. Y02-smal-02
	Gallus gallus
	Y02-smal-02

	Felismacovirus chicas2
	MN379594
	Chicken virus mg5_1345
	Gallus gallus
	mg5_1345

	Felismacovirus chicas3
	MN379595
	Chicken virus mg6_1197
	Gallus gallus
	mg6_1197

	Felismacovirus macas1
	KU043448
	Unidentified circular ssDNA virus cg5862 
	Macaca mulatta
	cg5862

	Felismacovirus macro1
	OM892351
	MAG: Smacoviridae sp. 167Smaco-2
	macropusrufus
	167Smaco-2

	Felismacovirus porci1
	MH111079
	CRESS virus sp. 17489x95_4644
	Sus scrofa domesticus
	17489x95_4644

	Felismacovirus porci10
	MH111107
	CRESS virus sp. 17668x34_1256
	Sus scrofa domesticus
	17668x34_1256

	Felismacovirus porci2
	MH111084
	CRESS virus sp. 17668x41_1812
	Sus scrofa domesticus
	17668x41_1812

	Felismacovirus porci3
	MH111082
	CRESS virus sp. 17499x9_1430
	Sus scrofa domesticus
	17499x9_1430

	Felismacovirus porci4
	JQ023166
	Pig stool associated circular ssDNA virus GER2011
	Sus scrofa domesticus
	GER2011

	Felismacovirus porci5
	MH111074
	CRESS virus sp. 17489x12_563
	Sus scrofa domesticus
	17489x12_563

	Felismacovirus porci6
	MH111114
	CRESS virus sp. 17489x27_1313
	Sus scrofa domesticus
	17489x27_1313

	Felismacovirus porci7
	MH111086
	CRESS virus sp. 17668x7_933
	Sus scrofa domesticus
	17668x7_933

	Felismacovirus porci8
	MH111090
	CRESS virus sp. 17489x57_911
	Sus scrofa domesticus
	17489x57_911

	Felismacovirus porci9
	MH111116
	CRESS virus sp. 17489x90_2227
	Sus scrofa domesticus
	17489x90_2227

	Felismacovirus ratas1
	MH500349
	Rat associated smacovirus 22084x8_1043
	Rattus argentiventer
	22084x8_1043

	Felismacovirus vulpe1
	ON872782
	MAG: Vulpes vulpes-associated smacovirus SMCO22
	Vulpes vulpes
	SMCO22

	Inpeasmacovirus avias1
	MT138084
	MAG: Smacoviridae sp. wbp226sma1
	Avian
	wbp226sma1

	Porprismacovirus anati1
	MW183072
	MAG: Cygnus columbianus Smacoviridae sp. swn66sma1
	Cygnus columbianus
	swn66sma1

	Porprismacovirus avias2
	MT138077
	MAG: Smacoviridae sp. w3chi091cir1
	Avian
	w3chi091cir1

	Porprismacovirus bovas3
	MH782431
	Genomoviridae sp. C025899
	dairy cow
	C025899

	Porprismacovirus camas5
	OM892354
	MAG: Smacoviridae sp. 173Smaco
	alpaca
	173Smaco

	Porprismacovirus canid1
	OQ198181
	MAG: Canine associated porprismacovirus SmacoviridaeDogfe369C1
	canine
	SmacoviridaeDogfe369C1

	Porprismacovirus canid2
	OQ198185
	MAG: Canine associated porprismacovirus SmacoviridaeDogfe322C1
	canine
	SmacoviridaeDogfe322C1

	Porprismacovirus canid3
	MT457881
	Raccoon dog stool-associated smacovirus 4 CJY7
	raccoon dog
	4 CJY7

	Porprismacovirus canid4
	OQ198178
	MAG: Canine associated porprismacovirus SmacoviridaeDogfe433C1
	canine
	SmacoviridaeDogfe433C1

	Porprismacovirus canid5
	OQ198179
	MAG: Canine associated porprismacovirus SmacoviridaeDogfe401C1
	canine
	SmacoviridaeDogfe401C1

	Porprismacovirus canid6
	OQ198180
	MAG: Canine associated porprismacovirus SmacoviridaeDogfe373C1
	canine
	SmacoviridaeDogfe373C1

	Porprismacovirus canid7
	OQ198183
	MAG: Canine associated porprismacovirus SmacoviridaeDogfe342C1
	canine
	SmacoviridaeDogfe342C1

	Porprismacovirus canid8
	MT457878
	Raccoon dog stool-associated smacovirus 1 CJY4
	raccoon dog
	CJY4

	Porprismacovirus canid9
	MT457879
	Raccoon dog stool-associated smacovirus 2 CJY5
	raccoon dog
	CJY5

	Porprismacovirus envor1
	MW679000
	Virus sp. D3_464
	Dust
	D3_464

	Porprismacovirus envor2
	MW678996
	Virus sp. D3_567
	Dust
	D3_567

	Porprismacovirus equid1
	OQ198247
	MAG: Smacoviridae D23_Smaco
	donkey
	D23_Smaco

	Porprismacovirus equid2
	OQ198250
	MAG: Smacoviridae D33_Smaco_2
	donkey
	D33_Smaco_2

	Porprismacovirus macas7
	KU043449
	Macaca mulatta feces associated virus 1 cg6982
	Macaca mulatta (Rhesus macaque)
	cg6982

	Porprismacovirus macro1
	OM892350
	MAG: Smacoviridae sp. 167Smaco-1
	macropusrufus
	167Smaco-1

	Porprismacovirus macro2
	OM892352
	MAG: Smacoviridae sp. 171Smaco
	red-necked wallaby
	171Smaco

	Porprismacovirus molos1
	OM892349
	MAG: Smacoviridae sp. 164Smaco-1
	monkey
	164Smaco-1

	Porprismacovirus phasi1
	MW183070
	MAG: Chrysolophus pictus Smacoviridae sp. gps222sma2
	Chrysolophus pictus
	gps222sma2

	Porprismacovirus phasi2
	MW183073
	MAG: Pavo cristatus Smacoviridae sp. blp211sma3
	Pavo cristatus
	blp211sma3

	Porprismacovirus phasi3
	MW183071
	MAG: Chrysolophus pictus Smacoviridae sp. gps222sma6
	Chrysolophus pictus
	gps222sma6

	Porprismacovirus strut1
	OM892362
	MAG: Smacoviridae sp. 207Smaco
	ostrich
	207Smaco




[image: ]
Figure 1: Maximum likelihood phylogenetic tree of the Rep amino acid sequences of reprehensive member of each species and rooted with a subset of Reps of nanoviruses. The Rep sequence alignment was constructed with MAFFT [3] and trimmed with TrimAL [4] using the gappyout option. The final alignment contained 199 amino-acid sites and was used to infer a maximum likelihood phylogenetic with PhyML [5] with LG+F+I+G4 substitution model. New species are highlighted in blue font.
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Figure 2: Pairwise identity matrix of the genome sequences of a representative member from each species in the genera Babosmacovirus, Bonzesmacovirus, Bostasmacovirus, Bovismacovirus, Cosmacovirus, Dragsmacovirus, Drosmacovirus, Huchismacovirus, Inpeasmacovirus, Porprismacovirus and Simismacovirus determined using SDT v1.2 [6]. New species are highlighted in blue font.
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Figure 3: Pairwise identity matrix of the genome sequences of a representative member from each species in the genus Felismacovirus determined using SDT v1.2 [6]. New species are highlighted in blue font. Felismacovirus genomes have the Rep and CP organized in a unidirectional orientation.


References
1. Krupovic M, Varsani A. 2021. A 2021 taxonomy update for the family Smacoviridae. Arch Virol. 166:3245–3253. PMID: 34546431 DOI: 10.1007/s00705-021-05224-6
2. Varsani A, Krupovic M (2018) Smacoviridae: a new family of animal-associated single-stranded DNA viruses. Arch Virol 163:2005-2015. PMID: 29572596; DOI: 10.1007/s00705-018-3820-z
3. Katoh K, Rozewicki J, Yamada KD (2019) MAFFT online service: multiple sequence alignment, interactive sequence choice and visualization. PMID: 28968734; Brief Bioinform 20:1160-1166. DOI: 10.1093/bib/bbx108
4. Capella-Gutierrez S, Silla-Martinez JM, Gabaldon T (2009) trimAl: a tool for automated alignment trimming in large-scale phylogenetic analyses. Bioinformatics 25:1972-1973. PMID: 19505945; DOI: 10.1093/bioinformatics/btp348
5. Guindon S, Dufayard JF, Lefort V, Anisimova M, Hordijk W, Gascuel O (2010) New algorithms and methods to estimate maximum-likelihood phylogenies: assessing the performance of PhyML 3.0. Syst Biol 59:307-321. PMID: 20525638; doi: 10.1093/sysbio/syq010
6. Muhire BM, Varsani A, Martin DP (2014) SDT: a virus classification tool based on pairwise sequence alignment and identity calculation. PMID: 2525989; PLoS One 9:e108277. DOI: 10.1371/journal.pone.0108277

image4.png
-
o
(@)

MT138081 Felismacovirus avias1 .
MN379594 Felismacovirus chicas2 .
OM849239 Felismacovirus chicas1

JQ023166 Felismacovirus porcid .

MH111074 Felismacovirus porci5 ..

MH111086 Felismacovirus porci7 .

MH500349 Felismacovirus ratas1 .
OM892351 Felismacovirus macro1 . .

MH111090 Felismacovirus porci8
MH111107 Felismacovirus porci10 .

MH111114 Felismacovirus porcié

MH111079 Felismacovirus porci1

MH111082 Felismacovirus porci3

MH111084 Felismacovirus porci2 .

9

o

©
=

Pairwise identity(%)
[} [2] [e2] ~ ~ [e+]
- (3] o N [e ) ~

| &=
[ |
[
[ |
[ =
[ |
[ =
[ |
L Y]
[ |
[ =
[ |
[
[ |
[
[ |
[
[ |

(5]
o

LC386203 Felismacovirus babas1
MN379595 Felismacovirus chicas3 [ |

MT138076 Felismacovirus avias2 .
MT457880 Felismacovirus canid1 .-.
ONB872782 Felismacovirus vulpe1 .

MK796234 Felismacovirus lynas1 .
PIRTIRE BI Bl I  E I I
NN VLT RN =
g3 8 828 P8 3585 LLL L Laowoa e @
SO L 99 9T g S S 9096 38 99 L v OS 53F &
T & & 22 < g Q 0 QA QA QA QA QT E O T g 3 I X
2 0 2838880823838 %82085%28%7%
288sgggggegggggggggsggegIzze3
S EESSSSESESSSSSEERE >S2 5SS £
0SS Q2 0090 S 0 >0 9 990 9 >S9 25802
830 9 00 0 g O © O O o oo s & 383328
T O O T© ® ©® ® O ® © ® ® ® ©® W O O T S ((é T @ 8
E S S EEEETEZTEEEEETTE® g & & g
s EE 8% %995 E&E86E 695 %506% & E 98 € 3 &
= [ N B~ = = .l/) = 0N = = = = = K% 92 T @ 1) = = fL)
== ® 0 & == OO O O==0L=7FGFGH
L o 6 W W Www oW oW W W uwuw & o L 3 LGLJ o w L‘E
cL L ovooLoLvoouvx o WL oo W P
0o O ©O N~ O F v« O N~ v~ - 00 00 v« M 1 w0 © (o ) <
SO MH - OO0 MW OO0~ OO0 -O0gIKNIR O
0O W AN O M T T T T v T NN g o ~ N o
MO ON T~ OQN T T T T O H R 5~ ©
-~ N ¥ O - 0O ® T &« T T T v« o« 0 ~ © < (52} < o (]
= (‘Z'1 2 g I I T g I E I é % % % 8 (*Z'J = o |‘: = z 'Q
= 2 === = = o 2
S 3 = 2509235205




image1.png




image2.png
91

macoviru.

st

ﬁﬁ

s
73

Porprismacovirus porcid
{olf smacmq/russ é) rc
r/,smacovlfu ﬁorcﬂB
r/smacowrus
7 rismacovirus b
(o] nsmacowrusgorc;]d
% g riSmacovir
r0risSmacovirus
P23379 P

(o] P smacowr
i

f 1Smacovirl US

r/smacowr us can,

cowrus ort:/ 0
SMacol [Ilru bov§s3

&a

COVIf US
us

r/sm cas1

‘orpriSmacovirt

orprismacovirus OrCI
11SmMaco

2z
o

Ofpr1s acowru
0. Fon m s

OI

VIrUS gor
s porci’

°§

oI zsmacovtr US macas
prisSmacovirus mgsc S

Borpri,
Porprism;

5) ﬂblll

macowrus chica
US porc

macovirus
rIsmacoviru, matjasZ

aclo.
Macovirus chicas,

\km—\
'Uo

Oﬁ)f /smac

1
Nég{rpns

1SIME
Ul

-

OA—C

RIS
ofprismac
) 071));} Smac
F9 P ;

Of I1Smacovirl US
rismacovirus C/]
f r/ssmacow[usc lmas

Igf r1Sm

rprismacovi
rismacovirys

a

Osﬁf smacowrus
acovirus

Pofpri r‘r)l 1Smaco)
0IpPIISMacovirus
or] r/smacowrus,? as|
oIplIsmacoV c%s
rismac

Df tsmacov
DIl mzmv Ir;

smacowrus avias.
iSmacovirus chﬁcas4

rlsmacowrus Sp aﬁ)ﬂ

[1SMacoViru: 1

mas

1acovirus mac
r r/smacowrus vias1
rismacoyjrus lemas1

rﬁ(r)zgrc gg{gc%\?ﬁui 4equ1d 1
Chica

COVIrLIS

l?fas.?

nsma Og}l& S camas5

s chi

lsmacowrus a 806?1

(fpf rsm COVIrUS goas
g

J)f 1Smacovirus
o

heas1

V| orcl14

VIrus porci|
Smacovirys envor2

S cani

VIrus [,‘ NI

0.5 amino acid subs /site

100

82

or [iSmMacovirus OfCl11
rprismacovirus Cl

osmacow z
B’ osmacu
Virys

Ismacovirus

irus malbas
owsmacowrus dragat
Virus e

VI macowruse Ulzy
vismacovirus ovas

ovismacoviris g
g ovas3
owimacowrus bovas2

S Camast
wrus camafsS

F 8“macov1r us ol\)/as]

0SMacovirus ag as 1
ragsmacovirus budor1

Jsmacoviris cery
gsmagowru§ draga1

2Smacovi
onzesmacovirus
esma owrusca as1
iSmacoviru. umaf.?
U virus humas
rus

macovir ;y'

macovirus ci ICﬁs1

ucl f:"? ST
elismacqvirus %[%681

e/lsSmacovi
€//Smacovirus ¢ ICaS}

N

F(‘ej/smacowr us vul ‘;)81

OVirU
e Ismacowrus bor ?rm
fismacovirt mar(:f
smacovirs catl
acovirus chicas,
elismacovirus porci
?/smacowrus orc/
SMacovirus Porcié
ismacoviris porc
macoy/ru nf)orcn;
macoerus

acowr us
ISmacovir US or Cl?
smacowr us Of 10




image3.png
RIS ecounts 12U2s] M

K stasmacovirus bovas "
ovismacovirus bovas
ovismacovirus draga,
OVISMaCcoVirus bovas:

Cosmacovirus bovas

5M ragsmacovirus raa%a
ragsmacovirus budor:

g rosmacovirus camas
SMmacovirlls camas.

24 Drosmacovirus bovas.

Buchismacovirus Eumas

100
96
91
87
82
78
74
69
65
61
56

Pairwise identity(%)

uc!
NM r} easmacovirus hum:
peasmacovirus peaio

8 orprismacovirus chimas
orprismacovirus chimasz
orpISmacovirus gorcz

[2.9]

rismacovirus

It
1SMacoviru. S
rismacovirus rlas,
Orprismacovirus macas.

rISmacovirus Cla as
rismacovirus lynas.
'orprsmacovirus 1eo
ol
(o] S.

[s]
=3
g
3
I}
g
s55
Z1
Q!
3
o
g
8

11SMacovirus chic:
prismacovirus pearo

0l

0rpIiSMacovi ICas.
go nsmacowruschlcasg
9%

EE383308 Sfmismacavmss albas

Y. A I—ONEDT—SHON 000N T~ OO T TN O T=T=r— O\ T O L0 LK T T T —ONT=r—C\SHON OO
RERREIS 3355883 BRRRRBRCBEOOSFOOLO00 BRBERBES e e et
833 48] S 332w TTT R rets s retefereflgy 208 IV
{3 eofgs ITIBEEF EEESSEQ .§§&'“8288.88.8&%555%50595023%5“’:\:“’:\: BRSO EBES 55555555559, 80 ASvwasaaoRRe
RISISISESIcTSS ST, 8BTS ggé'ﬁgg% S5 8TTTRI 2 £58a82 SE2053,000806 X
20,009 PP @ @ @ Sc0nds
R e R R T I R PR R RRERaS PR R
SSSSSSS SSSOEES SSSSSS35553330383388SSSSS5550SSSSSSSSSSSSSESSSSESSSSSSSSSS38SS5388SSSSSS3
e e e e e S e e e e e e SR
i) SEEEEE =SE cOZRI © DS =
£ 133 TT TTT SE ] SIS = =2
It 5802EES S S S S S S S S A Tttt S SN SIS S S S o A S o IS 5
2828222 3857228 2222298899 QABABALS SESoR0080ARG2=ARGI22R2I2LLL SR oSS S
SENBORD ORSSERS SEGSS2R28555555 S NS SSS28s8a8 SALREES] S
S = Sy 200 "0 EEEEESSSSS S 5560500 50555555555 5050585605565555500, ;55,58 SO
DR Ao P FLETLS 09 (Y Y N B Py g LA e A Wy P e aq
SR o 1 N N et S PTO— o P g
SRoRwT SN R S Eoroiointoe N RS RPN &\o%? e o
Y D s N N N o Ei o SIS
SBIRZS == Lo 2 2600000 ESReXN SO SES
o e e =
medkes==I < v

E&ABRI88 Smismacovirus malbas @™




