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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:       
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes       

Description of current taxonomy:       
Jerseyvirus, Cornellvirus and Kagunavirus in the subfamily Guernseyvirinae; and, amongst the Serratia phages Seretavirus and Otakuvirus

Proposed taxonomic change(s):     
A.	To create a new family Sarkviridae

Justification:
Genomic, proteomic and phylogenetic data indicate that this group of phages is a family.  In addition, Taxonomy Proposal 2023.068B.Caudoviricetes_Serratia_3ng suggested a higher level relationship between the Otakuvirus and the Guernseyvirinae.





	· Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:      Species, genus and Family 

Description of current taxonomy:       

[bookmark: _Hlk168398261]At present the following taxa exist: Jerseyvirus, Cornellvirus and Kagunavirus in the subfamily Guernseyvirinae; and, amongst the Serratia phages Seretavirus and Otakuvirus

Proposed taxonomic change(s):     
A.	To create a new family Sarkviridae

Demarcation criteria:
Species demarcation criteria: Two phages are assigned to the same species if their genomes are more than 95% identical over their genome length for isolates. 
These values can be calculated by a number of tools, such as BLASTn [1,2] – usually calculated using intergenomic distance calculator VIRIDIC [3].

Genus demarcation criteria: In search for criteria that create cohesive and distinct genera that are reproducible and monophyletic, the Bacterial Viruses Subcommittee has established 70% nucleotide identity of the genome length as the cut-off for genera. Genus-level groupings should always be monophyletic in the signature genes, as tested with a phylogenetic tree.   [10]

Subfamily demarcation criteria: Subfamilies are to be created when two or more genera are related below the family level. In practical terms, this usually means that they share a low degree of sequence similarity (usually about 40-50%) and that the genera form a clade in a marker tree phylogeny. [10]

Family demarcation criteria: The family is represented by a cohesive and monophyletic group in the main predicted proteome-based clustering tools (VirClust, ViPTree, GRAViTy dendrogram, vConTACT2 network).  Members of the family share a significant number of orthologous genes (the number will depend on the genome sizes and number of coding sequences of members of the family). [10]

Justification:      Genomic, proteomic and phylogenetic data indicate that this group of phages is a family.  In addition, Taxonomy Proposal 2023.068B.Caudoviricetes_Serratia_3ng suggested a higher level relationship between the Otakuvirus and the Guernseyvirinae. This assignment is in keeping with the criteria laid out in [10]
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Figure 1. VIRIDIC heat map of a small portion of the members of this family:  VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [3]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. Abbreviations: phg = phage; vir = virus; Esch = Escherichia; Salm = Salmonella, Serr = Serratia.  The full heatmap is provided as supplementary material.
[bookmark: _Hlk169933421][bookmark: _Hlk167973187][image: A circular object with different colored lines

Description automatically generated]
Figure 2. ViPTree [4] analysis Proteomic tree of 4,408 bacterial viruses with proposed viral families labeled by the coloured ring. The Sarkviridae are marked with a star symbol. The hierarchical tree was created using ViPTreeGen (version 1.1.2) [4] and annotated using iToL [15-16]. The tree is based on a dissimilarity matrix generated by pairwise tBLASTx scores between each of the genomes.
[image: ]
[bookmark: _Hlk169933468]Figure 3. ViPTree [4] hierarchical tree pruned to show the proposed Sarkviridae, delineated as a light grey coloured collapsed clade, alongside neighbouring clades.
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Figure 4. Phylogeny: The phylogenetic tree was constructed using the large subunit terminase (TerL) of a subset of the Sarkviridae and related phages with phylogeny.fr in “one click” mode [6]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences. The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [7] for details." 

[image: A screenshot of a computer

Description automatically generated] 
[bookmark: _Hlk169934923]Figure 5. Core genome phylogeny of the proposed Sarkviridae family of bacterial viruses. A partitioned protein ML phylogeny was created from 3 genes present in all species of the proposed family. Alignments were performed using MAFFT in e-insi mode and trimmed using trimAl with a gap threshold of 0.5. The tree was calculated using IQ-Tree2 with 1000 ultrafast (UF) bootstrap replicates and SH-Alrt tests with -m TEST to optimise models for each alignment [16-18]. The tree is rooted at the midpoint and UF bootstrap support ≥ 95% are shown. The coloured strips indicate proposed genera and subfamilies.   
[image: ]
[bookmark: _Hlk161845117]Figure 6. VirClust protein heatmap of representative species of each genus. At the first level, proteins are grouped based on their reciprocal BLASTP similarities into protein clusters, or PCs. At the second level, PCs are grouped based on their Hidden Markov Model (HMM) similarities into protein superclusters, or PSCs. AT the third, still experimental level, PSCs are grouped based on their HMM similarities into protein super-superclusters, or PSSCs [13].

[bookmark: _Hlk169952688]Table 1. Signature genes in the proposed Sarkviridae family of bacterial viruses. Genes were identified by clustering with MMSeqs2, with thresholds of 35% sequence similarity and 50% coverage.
	protein cluster
	No. of genomes (88 total)
	Percentage of genomes present in protein cluster
	Predicted gene function

	1
	88
	100%
	head-tail joining protein

	2
	88
	100%
	head morphogenesis protein

	3
	88
	100%
	portal vertex protein

	4
	87
	98.86%
	tail component protein

	5
	87
	98.86%
	tail protein

	6
	87
	98.86%
	hypothetical protein

	7
	87
	98.86%
	hypothetical protein

	8
	87
	98.86%
	structural protein

	9
	87
	98.86%
	terminase, large subunit

	10
	87
	98.86%
	hypothetical protein

	11
	87
	98.86%
	DNA helicase

	12
	87
	98.86%
	hypothetical protein

	13
	87
	98.86%
	hypothetical protein

	14
	87
	98.86%
	hypothetical protein



Proposals Data:
A.	To create a new family Sarkviridae


A. To create a new family Sarkviridae for these taxa.

Origin of the name of this taxon:  This taxon is named to be consistent with the use of the Channel Island theme – Jerseyvirus, Guernseyvirinae, and now Sarkviridae, named after the island of Sark.


Rationale:  Genomic, proteomic and phylogenetic data indicate that this group of phages is a family.  In addition, Taxonomy Proposal 2023.068B.Caudoviricetes_Serratia_3ng suggested a higher level relationship between the Otakuvirus and the Guernseyvirinae.



































2 | Page

image2.tiff
s 9 3
5 H g 2 § 2 i
3 - E H s 2 3 ~ & M
502 g HE- - - & % 3
e o 8 z ¢ 2 g 8 g &5 5 5 g 3 g H
s £ = & 3 02 8 2 5 i ¢ g < i % e H
ccesion o RetseqNo fohagename G PR ff 224 £ £ ¢4 ¢ £ 7 £ H
- £ 0§ 5 £ % 1 3 § g H
BERERE: LR R AR g ‘
i 8 3 FR-- - F g F
i8R § B §E N
¢ ¢ 3 - g ¢ F £ g
KC460990.1_Serr_phg_Eta Aldemeyvirus
NC_069148.1_Salm_phg_TS6 Comelhvirus
INC_069149.1_Salm_phg_vB_SenTO17 Cornelvirus
MW725301.1_Salm_phg_PSDA2 Comellvirus
N 069147.1_solm phg-GaNsp27 comeies
NCO9150.1 S phg_ve_STHZS  Comelis
01944023.1_Salm_phg_PhisTP2 Comellvirus
NG 0227543 Sekn ph, SETP7 Jersepiris
ON809761.1_Salm_phg_SeF1 serseyvirus
'MN850616.1_Esch_phg_buks Jerseyvirus
NC_073170.1_Salm_phg_SEW109 Jserseyvirus
NC 0791711 soln_phg_horsemountain  Jrseyvis
NCO73172.1 Sl ph.-skot ersepins
ORS25704.1_Esch_phg_vB-EcoKMB3S  Kogunavirus

NC_073323.1_Esch_phg_vB_EcoS-phiEc3  Kagunavirus
INC_042084.1_Esch_phg_VB_Ecos-Golestan _ Kogunavirus
INC_073320.1_Esch_phg_vB_EcoS-22664852 Kagunavirus

NC_073325.1_Esch_phg_vB_EcoS XYL Kagunavirus
0Q242786.1_Esch_phg_IssKo1 Kogunavirus
KY295896.1_Esch_phg_L_AB-2017 Kogunavirus
IMT711527.1_Esch_phg_vB_EcoS_fTaEco01  Kogunavirus
KY295898.1_Esch_phg_P Kogunavirus
M2997838.1_Esch_phe_ULINTec2 Kogunavirus
NC_027993.1_Esch_phg_K1G Kogunavirus

NC_027994.1_Esch_phg_KIH Kogunavirus




image3.png
Tree scale: 04—

Family
Il Andersonviridae
I senyhilviriae

M calendarviridae
I Casidaviridae

] Colingsworthviridae
Il connertonviridae
1] Ehdichviridae:

1 Grimontviridae

[ Kruegenviridae

T Lindoerguiridae
I Mktvariviridae

1| Romigviridae

] salasmaviridae.
7] Stackebrandtviridae
1] sarkviridae

| vandenendeviridae
B Jeanschmictviridae





image4.png
Tree scale: 0.1 —m——

0.025

0.05

0.075

0.1

0125

0.15

0175

0.2

0.225

0.25

0.275

0.3

0.325

035

0375

04
0425
05

0.475

—

pi=

KF772233.1

KF772234.1

MNB850575.1
MZ501088.1
MK373791.1
MZ234029.1
MK373790.1
MZ234016.1
JQ086375.1

GQ502199.1
JN984867.1

MK138527.1
MK373789.1
MK728541.1
OM262541.1
0OK499988.1
LT960609.1

OK310514.1
MZ501070.1
MZ501097.1
MN850628.1
MN850629.1
OK272474.1
KX534336.1

KX534335.1

OK499993.1
OK272488.1
OL770278.1

KM896878.1
MW862804.1
MG581355.1
FJ750948.2

JX865427.2

ON184124.1
LR597646.1

MN850589.1
MW?749005.1
0OL615010.1

MZ501107.1

0K499985.1
ON210136.1
KM233151.1
MT478993.1
0OM262540.1
MT884014.1
MW822006.1
MZ501095.1
LN881730.1

LR990702.1

MN850650 1




image5.png
INOL1938 |_wmminase_large_subunit_Escherichia_phage_vB_EcoS_fTa
VP _009168782.1_teminase_Lrge.subunt_Escherichia_phage_KIG
0 AQNSIO6T 1_eminse-ike_family_procein_Escharichis_phage_P_AB-
UCREI065.1_teminsse arge. subuait Excherichi_ phage ULINToe2
YP_009168534.1_termivase_lage_suban_Escherichiaphage K IH
YP_O2307111_temiase_rge_ subunt_Salmonells phage_Jersey
YP_OOSI30533.1_termiese large_subuniSemada_phage_Ea
agYP_0IOT48274 1_teminase_Lige_subunit_Salmorell_phage_TL02
ass [ YPOIOTANIS 1 puaive.trminase lase_subunit_Salmoncla_phage
YP_0I074862.1seminase. Salmonela phage,pink.
WPITURIL L hypuibecial proin crfRALL2. 00023 _Salmonela phage
YP_00ST67173.1_temmiase_fnily proten_Salmonella phage_SETFT
P O10SKR2 v temninase Salmonela_phage TS6
UNYS0544 1 temmiase Lige. subunt_Salmorela_phage_PhSTP?.
QVW27690 1 sermimase Lrse_subunic Salmonela_phage FSDA-2
YP_010562150.1_trminase lare_subuniSalmonela_phage. VB SenS
W 0215096.1serminase. Somonella phage STP-1




image6.png
[reeseales bl v

‘Subfamilies

B Guemseyiina:

Genera
B seravins
[ Oumanins
B sersepins
I xegunavins
1 comeivinus

[KC460990] Serratia phage Eta
[ON087563] Serratia phage vB_SmaM-Otaku
[MW082583] Serratia phage Tsm2
E [MNO70121] Salmonella phage Shemara
[MF158037] Salmonella phage St162
[MK214385] Salmonella phage TS6
[MK479295] Salmonella phage vB_SenS_SE1
f [MZ2004649) Salmonella phage vB_STM-ZS
{ [MT012729] Salmonella phage vB_SenTO17
[ON720976] Salmonella phage GRNsp27
[MH424444] Salmonella virus VSiP
[KC139518] Salmonella phage FSL SP-031
[MG099933] Escherichia phage vB_EcoS-Golestan
[MK737937] Raoultella phage RP180
[GU196277] Escherichia phage K1G
[GU196279] Escherichia phage K1ind1
[GU196280] Escherichia phage K1ind2
[KY295898] Escherichia phage P_AB-2017
[KY295896] Escherichia phage L_AB-2017
[OMB810255] Escherichia phage UTI-CMO01
[GU196278] Escherichia phage K1H
[MZ234048] Escherichia phage vB_EcoS-UTIBOUKEL
[MZ2997838) Escherichia phage ULINTec2
[KY295895] Escherichia phage G_AB-2017
[KM272358] Salmonella phage LSPAL
[MT074432] Salmonella phage dunkel
[MW355461] Salmonella phage vB_SenS_ER1
[MK578530] Salmonella phage vB_Sens_SB3
[9%297445] Salmonella phage vB_SenS_AG11
[MT074481] Salmonella phage sitste
r [HE775250] Salmonella phage vB_SenS-EntL
[MH370358] Salmonella phage S100
[MH370360] Salmonella phage $102
[MW355465] Salmonella phage vB_SenS_ER23
[MT074462] Salmonella phage templet
[EF177456] Salmonella phage SETP7
[KF562864] Salmonella phage SETP13
[MT074430] Salmonella phage pink
[OK169616] Salmonella phage SGPC
[MT677933] Salmonella phage NBSal006
[MK931446] Salmonella phage Shelanagig
[MT074483] Salmonella phage skrot
[MT074451] Salmonella phage wast
[OP389270] Salmonella phage MET_P1_001_43
[KY176369] Salmonella phage STPO3
[MH424445] Salmonella virus VSt10
[OP793478] Salmonella phage ZCSEQ
[KR270151] Salmonella phage f18SE
[MF431252] Salmonella phage vB_SenS_PVP-SE2
[MT074473] Salmonella phage blauehaus
[MK972702] Salmonella phage SS5
[KF562865] Salmonella phage SETP7
[KX649889] Salmonella phage SE-W109
[ON720977] Salmonella phage GRNSpSO
[MT740291] Salmonella phage SHWT1
[MW201959] Salmonella phage SLMPL
[MH424443] Salmonella virus VSe103
[MN336265] Salmonella phage vB_SenS-EnJEG
[MN336264] Salmonella phage vB_Sens-EnJEL
[MW355463] Salmonella phage vB_SenS_ER21
[LC507823] Salmonella phage vB_StyS-sam
[MZ2955866] Salmonella phage vB_SenS_TUMS_E4
[0L519843] Salmonella phage vB_SenS_TUMS_E19
[MT074431] Salmonella phage demigod
[MT653144] Salmonella phage Ssent1
[MT074482] Salmonella phage horsemountain
[0L770276] Salmonella phage vB_SalS-S10
[OP484850] Salmonella phage vB_SalP_LDW16
[MW715619] Salmonella phage JDO1
[OM339548] Salmonella phage F118P13
[OK108609] Salmonella phage vB_SensS_S532
[OK108608] Salmonella phage vB_Sens_S528
[
[t
[t
r
[
L
o
[t
[
[
[t
[t
[t
¢
[
[:

r

1Q007353] Salmonella phage SE2
KC139511] Salmonella phage FSL SP-101
KF148055] Salmonella phage Jersey
[MT074484] Salmonella phage celemicas
(OP745619] Salmonella phage F12013
MT677934] Salmonella phage NBSaloo7
MN393078] Saimonella virus VSe101
(OM291373] Salmonella phage PBSE191
MZ274225] Salmonella phage fmb-pl
(ON996339] Salmonella phage T102
KX405002] Salmonella phage BPS11Q3
KY379853] Salmonella phage LPSE1
0L436139] Salmonella phage LP31
[ON409569] Salmonella phage CTH7
AY730274] Salmonella phage SS3e
1X202565] Salmonella phage wks13

[ —

r




image7.tif
Clustering tree

'KC460990.1_Ser_phg_Eta
NC_027993.1_Esch_phg_K1G,

MT711527 1_Esch_phg_vB_EcoS_fTaEco01
NC_027994.7_Esch_phg_KTH,

/I3 I 0 I (3 (3 MZ997838.1_Esch_phg_ULINTec2

5 [ KY295896 1 Esch_pha_L_AB_2017.

KY295898.1_Esch_phg_P_AB_2017_
INC_073325.1_Esch_phg_vB_EcoS_XY1

0Q#42785.1_Esch_phg_JSSKO1

/553 I 0 0 3 53 NC_073324.1_Ech_pha_vB_EcoS_22664B52.

OR525704.1_Esch_phg_vB_Eco_KMB35.

INC_042084.1_Esch_phg_VB_EcoS_Golestan.
INC_073323.1_Esch_phg_vB_EcoS_phiEc3.

NC_022754.1_Salm_phg_SETP7_

ONB09761.1_Salm_phg_SeF1

BN B W @ O NC_073171.1_Saim_phg_horsemountan,

NC_073170.1_Salm_phg_SE_W109.
MINB50616.1_Esch_phg_buks,

NC_073172.7_Salm_phg_skrol

MW725301.1_Salm_phg_PSDA_2.

NC_069150.1_Salm_phg_vB_STM_ZS_

01344023 1_Saim_phg_PhiSTP2,
NC_0691471_Salm_phg_GRNsp27.

'NC_069148.1_Salm_pho_TS6.

NCZ069149.1_Salm_phg_v8_SenTO17.

Number of P(S)Cs per genome.

A=Y




image1.png




