April 2023

[image: ]






Part 1: TITLE, AUTHORS, APPROVALS, etc

	Code assigned:
	2023.049B
	

	Short title: To create six (6) new genera of Enterococcus infecting phages (Caudoviricetes)

	


Author(s) and email address(es)
	Wittmann J, Adriaenssens EM, Turner D, Moraru C





	Johannes.Wittmann@dsmz.de; Evelien.adriaenssens@quadram.ac.uk; Dann2.Turner@uwe.ac.uk; liliana.cristina.moraru@uol.de 


Author(s) institutional address(es) (optional)
	
Leibniz Institute DSMZ – German Collection of Microorganisms and Cell Cultures GmbH, Braunschweig, Germany [JW]
Quadram Institute Bioscience, Norwich Research Park, Norwich, UK [EMA]
Department of Applied Sciences, University of the West of England, Bristol, UK [DM]
Carl von Ossietzky Universität Oldenburg, Germany [CM]





Corresponding author
	J Wittmann



List the ICTV Study Group(s) that have seen this proposal

	
Schitoviridae Study Group, Bacterial Viruses Subcommittee
Caudoviricetes Study Group, Bacterial Viruses Subcommittee





ICTV Study Group comments and response of proposer

	





ICTV Study Group votes on proposal

	Study Group
	Number of members

	
	Votes support
	Votes against
	No vote

	
	
	
	

	
	
	
	


Authority to use the name of a living person

	Is any taxon name used here derived from that of a living person (Y/N)
	N



	Taxon name
	Person from whom the name is derived
	Permission attached (Y/N)

	
	
	

	
	
	

	
	
	



Submission dates
	Date first submitted to SC Chair
	May 2023

	Date of this revision (if different to above)
	


ICTV-EC comments and response of the proposer
	





Part 2: NON-TAXONOMIC PROPOSAL
Text of proposal
	












Part 3: TAXONOMIC PROPOSAL
Name of accompanying Excel module
	2023.049B.N.v1.Caudoviricetes_Enterococcus_6ng.xlsx


Abstract

	Here, we propose to create six (6) new genera, Aramisvirus, containing two (2) new species; Efemunavirus, containing two (2) new species; Delfunavirus, containing two (2) new species; Efemquintavirus, containing one (1) new species; Amiranvirus, containing one (1) new species; and Thiercelinvirus, containing one (1) new species, in the group of Enterococcus infecting phages in the Caudoviricetes class using genome-based comparisons.



Text of proposal
	
	Amiranvirus: The name derived from a Georgian mythic hero and titan, Amiran. Enterococcus phage vb_GEC_Ef_S_9 as the first member of this genus has a genome size of 33,631 bp with 54 CDS. It was isolated from sewage in Georgia.
Aramisvirus: The name derived from the first isolated phage of this genus, Enterococcus phage Aramis. The genomes of phages Aramis and dArtagnan consist of 42,697 bp and 42,884 bp, respectively with 72 and 71 CDS, respectively.
Delfunavirus: The name derived from the first isolated phage of this genus, Enterococcus phage vB_EfaS-DELF1 [1]. Phage vB_EfaS-DELF1 was isolated in Iran. Genome sizes of members of this genus range from of 40,248 bp up to 41,014 bp.
Efemquintavirus: The name derived from the first isolated phage of this genus, Enterococcus phage IME-EFm5 was isolated from sewage in China [2]. Its genome consists of 42,265 bp with 70 CDS.
Efemunavirus: The name derived from the first isolated phage of this genus, Enterococcus phage IME-EFm1. It was isolated from hospital wastewater and showed morphological features of a siphovirus [3]. Phages IME-EFm1 and have genome sizes of 42,597 bp and 42,236 bp, respectively with 70 and 66 CDS, respectively.
Thiercelinvirus: The name derived from microbiologist M. E. Thiercelin who first introduced the term “enterococcus” at the end of the 19th century. The first isolated phage of this genus, Enterococcus phage 9184 was isolated from wastewater in the US [4]. Its genome consists of 44,108 bp with 74 CDS.






Supporting evidence

Electron micrograph: None available


Species demarcation criteria We have chosen 95% DNA sequence identity as the criterion for demarcation of species in this new genus. Each of the proposed species differs from the others with more than 5% at the DNA level as confirmed with VIRIDIC [5, 6].   

VIRIDIC heat map: VIRIDIC (Virus Intergenomic Distance Calculator; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. 
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To analyze the similarities or relationship, respectively, between the Aeromonas phages and other published phages, we used ViPTree (https://www.genome.jp/viptree/; [6]) which is originally based on the Phage Proteomic Tree [7]. 
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ViPTree analysis of Enterococcus phages of this study with related viruses.
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phage genus genome MT939242.1LR990833.1 LR991625.1 KJ010489.1 OP018674.1CAJDKB010000002.1LC513943.1 MZ666130.1KT588072.1 MW672041.1MK721190.1MK721187.1MZ326865.1

Enterococcus phage 9184 new genus "Thiercelinvirus", 1 species MT939242.1 99,773 55,058 55,744 50,298 49,049 45,862 43,964 44,303 55,782 48,291 22,653 23,003 22,82

Enterococcus phage Aramis LR990833.1 55,058 100 89,117 65,585 68,085 53,468 50,911 50,639 64,412 56,655 27,015 24,497 26,399

Enterococcus phage dArtagnan LR991625.1 55,744 89,117 100 66,951 69,041 52,624 50,029 49,765 61,577 57,701 27,55 25,027 25,644

Enterococcus phage IME-EFm1 KJ010489.1 50,298 65,585 66,951 100 76,22 51,084 51,385 51,648 63,401 55,897 27,652 26,375 26,611

Enterococcus phage vB_Efm_LG62 OP018674.1 49,049 68,085 69,041 76,22 100 51,116 49,776 49,544 60,137 49,862 26,476 25,509 26,248

Enterococcus phage vB_EhiS_268 CAJDKB010000002.1 45,862 53,468 52,624 51,084 51,116 100 78,626 78,156 54,604 52,023 28,321 29,267 29,066

Enterococcus phage vB_EfaS-DELF1 LC513943.1 43,964 50,911 50,029 51,385 49,776 78,626 100 99,974 55,223 51,754 27,143 29,811 29,217

Enterococcus phage Bp29 MZ666130.1 44,303 50,639 49,765 51,648 49,544 78,156 99,974 100 55,47 52,049 27,03 29,654 29,159

Enterococcus phage IME-EFm5 new genus "Efemquintavirus", 1 speciesKT588072.1 55,782 64,412 61,577 63,401 60,137 54,604 55,223 55,47 100 61,955 28,685 28,013 28,588

Enterococcus phage vb_GEC_Ef_S_9 new genus "Amiranvirus", 1 species MW672041.1 48,291 56,655 57,701 55,897 49,862 52,023 51,754 52,049 61,955 100 22,512 22,888 23,075

Enterococcus phage vB_EfaS_Ef6.4 MK721190.1 22,653 27,015 27,55 27,652 26,476 28,321 27,143 27,03 28,685 22,512 100 77,86 78,745

Enterococcus phage vB_EfaS_Ef6.1 MK721187.1 23,003 24,497 25,027 26,375 25,509 29,267 29,811 29,654 28,013 22,888 77,86 100 87,213

Enterococcus phage Sigurd MZ326865.1 22,82 26,399 25,644 26,611 26,248 29,066 29,217 29,159 28,588 23,075 78,745 87,213 100

new genus "Aramisvirus", 2 species

new genus "Efemunavirus", 2 species

new genus " Delfunavirus", 2 species

Efquatrovirus
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       Herelleviridae (60)   Others (26)  Left line: Virus family    Bacillota (144)  Right line: Host group          0.001 0.005 0.01 0.05 0.1 0.5  Virus family  Host group  156 sequences                                                                                                                                                                                                                                                                                                                                  CAJDKB010000002.1 [40,542 nt]       Enterococcus phage vB_EfaS-DELF1 (LC513943) [40,248 nt]    MZ666130.1 [41,014 nt]       MT939242.1 [44,108 nt]          Enterococcus phage IME-EFm5 (NC_028826) [42,265 nt]    MW672041.1 [33,631 nt]          Enterococcus phage IME-EFm1 (NC_024356) [42,597 nt]    OP018674.1 [42,236 nt]       LR991625.1 [42,884 nt]    LR990833.1 [42,697 nt]          Enterococcus phage vB_EfaS_Ef6.4 (MK721190) [41,133 nt]       Enterococcus phage MSF2 (MK982307) [40,880 nt]       Enterococcus phage Nonaheksakonda (MK125140) [41,994 nt]    Enterococcus phage heks (MT119359) [39,708 nt]          Enterococcus phage vB_EfaS_Ef6.1 (MK721187) [40,429 nt]    Enterococcus phage IME_EF3 (NC_023595) [41,687 nt]             Enterococcus phage vB_EfaS_AL2 (NC_042127) [40,836 nt]    Enterococcus phage LY0323 (MH375074) [40,876 nt]       Enterococcus phage IME-EF4 (NC_023551) [40,692 nt]    Enterococcus phage Ec-ZZ2 (NC_031260) [41,170 nt]          Enterococcus phage vB_EfaS_LM99 (MH355583) [40,203 nt]       Enterococcus phage vB_EfaS_AL3 (NC_042126) [40,789 nt]    Enterococcus phage LY0322 (NC_042125) [40,934 nt]          Enterococcus phage phiNASRA1 (MG264739) [40,139 nt]       Enterococcus phage SANTOR1 (NC_031051) [37,933 nt]    Enterococcus phage phiSHEF4 (NC_042022) [41,081 nt]       Enterococcus phage phiSHEF5 (NC_042023) [41,598 nt]       Enterococcus phage vB_EfaS_IME196 (NC_028990) [38,886 nt]          Enterococcus phage vB_EfaS_Max (MK360024) [40,975 nt]    Enterococcus phage phiSHEF2 (NC_042021) [41,712 nt]       Enterococcus phage PMBT2 (NC_042101) [41,489 nt]          Enterococcus phage vB_EfaS_Ef5.4 (MK721191) [40,685 nt]       Enterococcus phage vB_EfaS_Ef5.3 (MK721200) [39,115 nt]    Enterococcus phage vB_EfaS_Ef5.1 (MK721199) [41,141 nt]          Enterococcus phage vB_EfaS_Ef5.2 (MK721186) [41,418 nt]    Enterococcus phage EFAP-1 (NC_012419) [21,115 nt]       Enterococcus phage EfaCPT1 (NC_025465) [40,923 nt]    Enterococcus phage AUEF3 (NC_042134) [41,257 nt]          Enterococcus phage 9183 (NC_055907) [86,301 nt]       Enterococus phage vipetofem (NC_055834) [85,371 nt]    Enterococcus phage nattely (NC_055833) [85,669 nt]             Enterococcus phage vB_EfaS_Ef2.2 (MK721189) [58,400 nt]    Enterococcus phage vB_EfaS_EF1c55 (MN103542) [55,876 nt]          Enterococcus phage Entf1 (MK800154) [58,938 nt]       Enterococcus phage VD13 (NC_041861) [55,073 nt]    Enterococcus phage VD13 (NC_024212) [55,726 nt]          Enterococcus phage BC611 (NC_018086) [53,996 nt]       Enterococcus phage vB_EfaS_Ef7.1 (MK721194) [58,018 nt]    Enterococcus phage SAP6 (NC_041960) [58,619 nt]          Enterococcus phage IMEEF1 (NC_041959) [57,081 nt]       Enterococcus phage vB_EfaS_HEf13 (MH618488) [57,811 nt]    Enterococcus phage EfsWh_1 (MN871443) [58,036 nt]          Enterococcus phage vB_EfaS_PHB08 (MK570225) [55,244 nt]    Enterococcus phage EF-P29 (KY303907) [58,984 nt]       Enterococcus phage vB_EfaS_IME198 (NC_029016) [58,000 nt]    Enterococcus phage EF-P10 (KY472224) [57,408 nt]                Enterococcus phage phiFL4A (NC_013644) [37,856 nt]    Enterococcus phage EFP1 (MN995824) [37,561 nt]          Enterococcus phage EFC-1 (NC_025453) [40,286 nt]       Enterococcus phage vB_EfaS_IME197 (NC_028671) [41,098 nt]    Enterococcus phage phiEf11 (NC_013696) [42,822 nt]          Enterococcus phage phiFL3B (GQ478087) [40,275 nt]    Enterococcus phage phiFL3A (NC_013648) [39,576 nt]          Enterococcus phage phiFL2B (GQ478085) [36,826 nt]    Enterococcus phage phiFL2A (NC_013643) [36,270 nt]       Enterococcus phage phiFL1A (NC_013646) [38,764 nt]       Enterococcus phage phiFL1C (GQ478083) [38,721 nt]    Enterococcus phage phiFL1B (GQ478082) [38,989 nt]       Staphylococcus phage UPMK_2 (NC_054983) [40,955 nt]       Enterococcus phage EF62phi (NC_017732) [30,505 nt]       Lactococcus phage WP-2 (NC_024149) [18,899 nt]           Staphylococcus phage Andhra (NC_047813) [18,546 nt]           Staphylococcus phage CSA13 (NC_048159) [17,034 nt]        Staphylococcus phage Pabna (NC_048107) [17,700 nt]     Staphylococcus phage BP39 (NC_031046) [17,641 nt]        Staphylococcus phage GRCS (NC_023550) [17,869 nt]        Staphylococcus phage Portland (NC_055814) [17,711 nt]           Staphylococcus phage vB_SauP_EBHT (NC_055906) [17,471 nt]     Staphylococcus phage PSa3 (NC_047855) [17,602 nt]        Staphylococcus phage phi44AHJD (NC_004678) [16,784 nt]     Staphylococcus phage P68 (NC_004679) [18,227 nt]           Enterococcus phage vB_EfaP_Zip (NC_049930) [18,742 nt]     Enterococcus phage vB_EfaP_IME199 (NC_049931) [18,838 nt]           Enterococcus phage vB_Efae230P-4 (NC_025467) [17,972 nt]        Enterococcus phage vB_EfaP_Ef6.3 (NC_049933) [18,136 nt]     Enterococcus phage vB_EfaP_Ef6.2 (NC_049932) [17,966 nt]        Enterococcus phage vB_EfaP_Efmus4 (NC_049935) [18,186 nt]           Enterococcus phage vB_EfaP_Ef7.2 (NC_049934) [18,737 nt]     Enterococcus phage AE4_17 (NC_055866) [18,477 nt]        Enterococcus phage vB_EfaP_IME195 (NC_028693) [18,655 nt]           Enterococcus phage vB_EfaP_Ef7.4 (NC_049940) [18,415 nt]     Enterococcus phage vB_EfaP_Ef7.3 (NC_049939) [18,818 nt]        Enterococcus phage vB_EfaP_Efmus3 (NC_049936) [18,286 nt]        Enterococcus phage Idefix (NC_049937) [18,168 nt]        Enterococcus phage vB_EfaP_Efmus2 (MK721197) [18,366 nt]     Enterococcus phage vB_EfaP_Efmus1 (NC_049938) [17,927 nt]           Lactobacillus phage LfeInf (NC_029058) [106,071 nt]        Lactobacillus phage 3-521 (NC_048753) [140,816 nt]        Lactobacillus phage LP65 (NC_006565) [131,522 nt]        Lactobacillus phage LpeD (NC_048677) [145,162 nt]       Lactobacillus phage Semele (NC_047926) [139,450 nt]       Lactobacillus phage Bacchae (NC_047924) [141,124 nt]       Lactobacillus phage Lpa804 (NC_048134) [142,567 nt]        Lactobacillus phage Iacchus (NC_048084) [137,973 nt]    Lactobacillus phage Bromius (NC_048085) [140,527 nt]          Lactobacillus phage SAC12B (NC_048754) [136,608 nt]     Lactobacillus phage 521B (NC_048752) [136,442 nt]              Staphylococcus phage phiSA_BS2 (NC_047948) [149,229 nt]     Staphylococcus phage phiSA_BS1 (NC_047945) [142,978 nt]           Staphylococcus phage vB_SauM_Romulus (NC_020877) [131,332 nt]     Staphylococcus phage vB_SauM_Remus (NC_022090) [134,643 nt]        Staphylococcus phage G15 (NC_019448) [139,806 nt]           Staphylococcus phage phiSA12 (NC_023573) [142,094 nt]     Staphylococcus phage JD007 (NC_019726) [141,836 nt]        Staphylococcus phage A3R (NC_047723) [141,018 nt]        Staphylococcus phage 812 (NC_029080) [142,096 nt]           Staphylococcus phage ISP (NC_047720) [138,339 nt]        Staphylococcus phage G1 (NC_007066) [138,715 nt]     Staphylococcus phage A5W (NC_047728) [145,542 nt]           Staphylococcus phage P4W (NC_047727) [147,590 nt]     Staphylococcus phage IME-SA1 (NC_047729) [140,218 nt]        Staphylococcus phage Fi200W (NC_047725) [148,481 nt]        Staphylococcus phage IME-SA119 (NC_047732) [141,028 nt]     Staphylococcus phage IME-SA118 (NC_047731) [139,750 nt]              Listeria phage LMTA-94 (NC_047872) [136,468 nt]        Listeria phage LMTA-57 (NC_047871) [136,589 nt]        Listeria phage LMTA-34 (NC_042048) [138,036 nt]     Listeria phage LMSP-25 (NC_024360) [138,036 nt]              Listeria phage WIL-1 (NC_025440) [134,369 nt]     Listeria phage A511 (NC_009811) [137,619 nt]        Listeria phage vB_LmoM_AG20 (NC_020871) [133,057 nt]        Listeria phage LP-048 (NC_024359) [133,048 nt]     Listeria phage LMTA-148 (NC_024787) [132,541 nt]        Listeria phage List-36 (NC_024364) [131,952 nt]           Listeria phage LP-124 (NC_047745) [135,764 nt]     Listeria phage LP-083-2 (NC_024383) [135,831 nt]        Listeria phage P100 (NC_007610) [131,384 nt]        Listeria phage LP-125 (NC_021781) [135,281 nt]     Listeria phage LP-064 (NC_041862) [135,279 nt]           Enterococcus phage EFP01 (NC_047796) [155,053 nt]        Enterococcus phage EfsSzw-1 (MH791397) [150,272 nt]           Enterococcus phage vB_OCPT_Ben (MN027503) [151,985 nt]     Enterococcus phage EFDG1 (NC_029009) [147,589 nt]        Enterococcus phage PEf771 (MN241318) [151,052 nt]     Enterococcus phage EfV12-phi1 (NC_048087) [152,770 nt]        Enterococcus phage 156 (LR031359) [141,133 nt]        Enterococcus phage phiEF17H (AP018714) [143,638 nt]           Enterococcus phage EFLK1 (NC_029026) [130,952 nt]        Enterococcus phage vB_EfaM_Ef2.1 (MK693030) [140,938 nt]     Enterococcus phage vB_EfaH_EF1TV (MK268686) [143,507 nt]           Enterococcus phage vB_EfaM_Ef2.3 (MK721192) [147,289 nt]        Enterococcus phage phiEF24C-P2 (NC_047853) [142,072 nt]     Enterococcus phage EF24C (NC_009904) [142,072 nt]        Enterococcus phage phiM1EF22 (AP018715) [143,046 nt]        Enterococcus phage PBEF129 (MN854830) [141,520 nt]     Enterococcus phage ECP3 (NC_027335) [145,519 nt]   
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