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We propose to create a genus Fibralongavirus for phages vB_SpsS_QT1 (QT1 in short), 2638A and phages with similar properties. We have chosen 95% genome sequence identity as the criterion for demarcation of species in this new genus. The members of each of the proposed species differ from those of other species by more than 5% at the DNA level as confirmed with the BLASTn and EMBOSS Stretcher algorithms. 

These two phages that infect Staphylococcus pseudintermedius have long non-contractile tail, ending with tail terminal widening and a single long fibre (Fig. 1). Phage 2638A has been described previously by Slopek and Krzywy (7). Phage QT1 has B1 morphotype with icosahedral head with diameter 61 nm. The tail has length 282 nm and central tail fibre is about 70 nm long. 

Phages of this genus have genomes of approximately 42.2 kb (36.9 mol% G+C) and encode between 55 – 61 genes and no genes for tRNA. The genome of QT1 has 10 bp long 5’ overhangs (cohesive ends). An interesting feature is that both phages encode endolysin with double translational start producing two variants of endolysin. The second variant does not contain a peptidase domain (9).

Sequence comparisons preformed with tools: BLASTn (Fig. 2), EMBOSS Stretcher (Fig. 2), progressiveMauve (Fig. 3), Gegeenes (Fig. 4), CD-HIT (Table 1) and phylogenetic analyses (Fig. 5) show that phages QT1 and 2638A (7,8) belong to a distinct and cohesive group. Because of long central tail fibre, we decided to name the genus Fibralongavirus. 

Table 1: Properties of the phages belonging to the genus Fibralongavirus
	Phage
	Accession no.
	Genome size
	GC content
	tRNAs
	CDS no.
	Shared genes*
	Signature genes#

	vB_SpsS_QT1
	MK450538
	43 029 bp
	36.9 %
	0
	60
	41 (68 %)
	sam mt, int

	2638A
	NC_007051
	41 318 bp
	36.9 %
	0
	57
	41 (72 %)
	int


*Percentage of shared genes was calculated by CD-HIT (4) as a global alignments of proteomes with identity above 40 %, 
#sam mt – SAM-dependent methyltransferase; int – integrase; See Fig. 2.


Fig. 1: Electron micrographs of negatively stained phages QT1(A) and 2638A(B) with detail on the tail fibre.
[image: ]
[bookmark: alignmentContent]Fig. 2: Sequence identity of QT1 and 2638A genomes visualised by EasyFig 2.1(5). BLASTn query coverage was 79 % and nucleotide identity was 99 %. Global nucleotide alignment was done by EMBOSS Stretcher (6) with 83.5 % identity and 6.5 % gaps on 43585 nt space.
[image: ]

Fig. 3: ProgressiveMauve alignment (1) of the annotated genomes belonging to the proposed genus Fibralongavirus – top: Staphylococcus phage QT1; bottom: Staphylococcus phage 2638A. Locally collinear blocks are showed in different colour. Height of the column on the nucleotide position is showing sequence similarity between regions. 

[image: ]


Fig. 4: Genomes of Staphylococcus Siphoviridae phages were compared using Gegenees 3.0(3). Fragmented all-against-all comparison was computed by BLASTn algorithm with fragment size of 50 nt and sliding step size of 25 nt. Resulting matrices were then sorted by Gegenees tool Autosort. Proposed genus Fibralongavirus is marked in blue circle.
[image: ]1 - 187; 2 - phiSauS-IPLA88; 3 - 85; 4 - phiMR25; 5 - 69; 6 - phi11; 7 - SAP-26; 8 - phiETA2; 9 - phiNM1; 10 - phiNM2; 11 - 53; 12 - 80alpha; 13 - phiNM4; 14 - phiETA3; 15 - 96; 16 - 71; 17 - phiETA; 18 - 55; 19 - phiMR11; 20 - 29; 21 - 52A; 22 - 80; 23 - 92; 24 - 88; 25 - X2; 26 - EW; 27 - phiRS7; 28 - SpaA1; 29 - 37; 30 - IME-SA4; 31 - StB20-like; 32 - StB20; 33 - phi575; 34 - phi879; 35 - 6ec; 36 - vB_SepS_SEP9; 37 - QT1; 38 - 2638A; 39 - vB_SepiS-phiIPLA5; 40 - CNPH82; 41 - vB_SepiS-phiIPLA7; 42 - PH15; 43 - phiSauS-IPLA35; 44 - 3A; 45 - 47; 46 - phi12; 47 - phiSLT; 48 - 42e; 49 - phiPV83; 50 - JS01; 51 - tp310-3; 52 - phi13; 53 - phiPVL108; 54 - phiPVL-CN125; 55 - PVL; 56 - tp310-1; 57 - 23MRA; 58 - phiNM3; 59 - StauST398-4; 60 - phiN315; 61 - phiBU01; 62 - P954; 63 - 77; 64 - phiSa119; 65 - phi5967PVL

Fig. 5: Phylogenetic analysis based on amino acid sequences of major capsid proteins and terminase large subunits of phages QT1 and 2638A and representatives of other Staphylococcus phage genera. Phylogenetic trees were computed and build at phylogeny.fr (2) with “one click” mode.
A) Major capsid protein
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B) Terminase, large subunit
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