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In a recent work (1) we identified a set of 23 prophages in 15 sequenced strains of F. prausnitzii. None of the predicted prophage had significant similarity with a viral genome of the NCBI Refseq genome database on more than 5% of its genome (using BlastN), indicating they all correspond to new viruses. 
Taxonomic classification of these viruses requires creation of new viral clades. Pairwise comparison at the nucleotide level with predicted prophages allows the definition of 8 viral clades (Fig. 1). Using current taxonomic metrics whereby phages within a genus share at least 40% of their proteins (Table 1), and phages of the same species have more than 95% identity on the whole genome (2,3), we defined 8 new viral genera and 18 viral species. 
For one representative member of each new bacterial genus (corresponding to prophages Lagaffe, Mushu, Lugh, Toutatis, Taranis, Epona, Brigit and Oengus), we searched for direct or indirect proofs of activity. 
For Lagaffe and Mushu, virion production was measured and detected by quantitative PCR. We also obtained a picture of Mushu by transmission electronic microscopy. It should be noted that Lagaffe was found as a prophage in the genome of the bacteria Blautia hansenii (Table 2), a bacterium from a different bacterial family than F. prausnitzii, suggesting a wide host range for Lagaffe.
For other phages, we obtained indirect evidence of activity. For Lugh, Toutatis, Taranis, Epona and Brigit we found spacers targeting these phages in F. prausnitzii CRISPR arrays.  For Oengus, Mushu and Lagaffe, we found genetically related viral contigs assembled from metagomic reads of the viral fraction of human gut microbiota. 
Results are shown in Table 2. 
The genome of the corresponding phages have been deposited on the NCBI viral database.
Based on these observations, we propose the creation of the eight new viral genera (in blue) and theirs corresponding type species (in red), 6 belonging to the Myoviridae, and 2 to the Siphoviridae according to presence or not of tail sheath protein in phage genomes, and Virfam classification (Fig 1 and Table 2). 
· Caudovirales – Myoviridae – Mushuvirus – Faecalibacterium virus Mushu
· Caudovirales – Myoviridae – Lagaffevirus – Faecalibacterium virus Lagaffe
· Caudovirales – Myoviridae – Taranisvirus – Faecalibacterium virus Taranis
· Caudovirales – Myoviridae – Eponavirus– Faecalibacterium virus Epona
· Caudovirales – Myoviridae – Toutatisvirus – Faecalibacterium virus Toutatis
· Caudovirales – Myoviridae – Brigitvirus – Faecalibacterium virus Brigit
· Caudovirales – Siphoviridae – Lughvirus – Faecalibacterium virus Lugh
· Caudovirales – Siphoviridae – Oengusvirus – Faecalibacterium virus Oengus
The name of each species come from the infected bacterial genera, plus either a Celtic god’s name (Taranis, Epona, Toutatis, Brigit, Lugh, Oengus), the Franquin’s character (Lagaffe) or a Disney ‘s character (Mushu, it’s a word game related to the fact that the phage belongs to the former Saltoviridae viral family, usually called Mu phages). New phage genera are named after the name of the type species. 
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Figure 1 : Whole genome dot plot of the 23 F. prausnitzii prophages and 7 homologous sequences retrieved from the nr/nt database define six clades and two singletons (Brigit and Oengus, last lanes). Braces group similar prophages, which correspond to the same phage species found in different bacterial genomes. Names beginning “VC” (underlined) correspond to metagenomic viral contigs, and names in italic correspond to prophages in non-F. prausnitzii bacterial species
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Table 1: Similarity matrices of phage proteins within each proposed genus. For each pair of phages, the percentage of shared proteins as well as their mean amino acid identity is indicated. For each proposed genus, the closest known phage was included in the analysis, and its host is indicated. Numbers in brackets indicate the number of ORF per genome, and most of the variability within a group is due to annotation errors. Numbers in bold indicate highly homologous prophages, which were considered to correspond to the same species.

	Proposed genus 
	Classification (Virfam)
	Bacterial hosts 
	
Proposed species 

	Prophage 
name
	Evidence of activity

	
	
	
	
	
	CRISPR spacers *
	Viral contig

	‘Lagaffevirus’
	Myoviridae
Type 1, cluster 6
	F. prausnitzii
B. hansenii
CM62/1
	‘Faecalibacterium virus Lagaffe’ 
	Lagaffe
	
	Yes

	‘FPmushuvirus’
	Myoviridae
Type1, Cluster 8
‘Saltoviridae’
	F. prausnitzii 
	‘Faecalibacterium virus Mushu’
	Mushu
	
	Yes

	‘FPlughvirus’
	Siphoviridae

Type1, Cluster 1
	F. prausnitzii

	‘Faecalibacterium virus Lugh’
	Lugh
	CNCM-4544
	

	‘FPtaranisvirus’
	Myoviridae
Type1, cluster 6
	F. prausnitzii
	‘Faecalibacterium virus Taranis’
	Taranis
	CNCM-4541(2), L2/6
	

	‘FPeponavirus’
	Myoviridae
Type1, cluster 6
	F. prausnitzii 
	‘Faecalibacterium virus Epona’
	Epona
	CNCM-4541, CNCM-4575
	

	‘FPtoutatisvirus’
	Myoviridae
Type1, cluster 6
	F. prausnitzii
	‘Faecalibacterium virus Toutatis’
	Toutatis
	CNCM-4541
	

	‘FPbrigitvirus’
	Myoviridae
Type 1, cluster7
	F. prausnitzii
	‘Faecalibacterium virus Brigit’
	Brigit
	CNCM-4541
	

	‘FPoengusvirus’
	Siphoviridae
Type1, cluster 2
	F. prausnitzii 
	‘Faecalibacterium virus Oengus’
	Oengus
	
	Yes


Table 2: Main characteristics of the eight proposed F. prausnitzii phage genera and species. 
· 
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‘FPm ushuvirus’  Mushu   in A2 - 165   (56)  Mushu   in  4543  Mushu   in  4574  Mushu RBD16  

Mushu   in  4543  S hared proteins  98   %     

(5 2 )  M ean identity  97,8 %     

Mushu   in  4574  S hared proteins  9 6   %  98   %    

(5 6 )  M ean identity  97,1 %  99,9 %    

Mushu RBD16  S hared proteins  88   %  90   %  90   %   

( 48 )  M ean identity  68,6 %  68,8   %  68, 6   %   

Mu  ( 55 )  S hared proteins  20%  23%  21%  27%  

Escherichia   coli  M ean identity  29,1 %  29,8 %  29,8 %  29,3 %  

   

  ‘FPlughvirus’  Lugh    in  4574  Lugh in  4543  Lugh4542  Lugh 4544  Lugh KLE - 1255  Lugh 4540  Lugh L2/6  

Lugh   in 4543  (42)  S hared proteins   Mean identity  1 00 %        

99.6%  

Lugh4542   (43)  S hared proteins  58%  57%       

Mean identity  60%  60.6%       

Lugh 4544   (56)    S hared proteins  47%  45%  0.91      

Mean identity  61.7%  62.4%  91.4%      

Lugh KLE 12   (54)    S hared  proteins  49%  48%  73%  72%     

Mean identity  57%  67.5%  83%  84.6%     

Lugh 4540   (62)    S hared proteins  64%  62%  52%  45%  50%    

Mean identity  69.8%  70.5%  80.7%  78.5%  75,5%   

LughL2/6   (35)    S hared proteins  46%  46%  63%  43%  43%  40%   

Mean identity  58.4%  58.4%  61%  51.1%  53,6%  53,3%  

BCJA1c (58)   Bacillus clarkii  S hared proteins  35%  31%  11%  11%  12%  33%  20%  

Mean identity  38,7%  40.1%  30,7%  31%  30,6%  41,2%  28,3%  

   

‘FPt outatisvirus’   Toutatis   / 4542pp3   (89)  L2 / 6pp3  KLEpp2  SL3/3pp1  

Toutatis L2 - 6   (72)  S hared proteins  88%     

Mean identity  93,34 %        

ToutatisKLE1255   (89)  S hared proteins  79%  78%    

Mean identity  92 . 2  %     89 . 3  %       

ToutatisSL3/3   (67)  S hared proteins  55%  45%  57%   

Mean identity  52 . 2    %     48 .5    %     50 .9    %      

Lily   (74)  S hared proteins  16%  13%  16%  16%  

Paenibacillus larvae  Mean identity  34,3%     32,6%     34,2%     35,6%     
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  ‘ FPt aranisvirus’   Taranis   in  4574   (89)  Taranis 4543  TaranisL 26  

Taranis   in  4543   ( 65 )  S hared proteins  98%    

Mean identity  99,2   %    

TaranisL 2 - 6   (59)  S hared proteins  80%  73%   

Mean identity  86,05 %  88,1 %   

Lily (74)  S hared proteins  23%  23%  15%  

Paenibacillus larvae  Mean identity  34,6%  35%  34,6%  

   

‘ FP e pona virus’   Epona in 4573  (76)  Epona in 4575  EponaM21 - 2  

Epona in 4575  (75)  S hared proteins  100 %    

 Mean identity  99,9 %    

EponaM21 - 2  (75)  S hared proteins  57%  55%   

 Mean identity  45.2%  45.5%   

X29  

Vibrio cholerae  

 Shared proteins  30%  31%  17%  

Mean identity  32%  32.1%   33.5%  
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