Supplementary Table S2. Definition of PHIS features.
	Signal category
	Features
	Description

	Sequence composition
	1st: S2*
2nd: WIsH score
3rd: Codon usage score 
	S2* = 1-2d2* is a transformation of the d2* statistic which evaluates the oligonucleotide frequency (ONF) patterns similarity between a phage and a host sequence.
WIsH score proposed by Galiez et al., represents the likelihood of a phage sequence under the Markov models of order k trained on host genome.
Codon usage score is calculated as the Euclidean distance of a phage-host pair based on the counts of 64 codon usage profiles in both phage and bacterial coding regions.

	CRISPR
	4th: CRISPRnum
5th: CRISPRidn
6th: CRISPRcov
	CRISPRnum is the number of shared CRISPR spacers between the phage and the host.
CRISPRidn and CRISPRcov are defined as the best identity and best coverage over all the hits between the host spacers and the phage genome nucleotide sequences, respectively.

	
	
	

	Prophage
	7th: PROPphp
8th: PROPidn
9th: PROPcov
	PROPphp is the percentage of shared homologous proteins of prophage between the phage and the prophage region based on blastP homologous protein sequences search.
PROPidn and PROPcov are defined as the best values of average identity and accumulated coverage over all blastN hits between the host prophage regions and the phage nucleotide sequences, respectively.

	
	
	

	Genetic homology
	10th: ALNhpc
11th: ALNidn
12th: ALNcov
	[bookmark: _GoBack]ALNhpc is calculated based on the similarity between the phage and host based on homologous proteins comparison, using the following equation: 


ALNidn and ALNcov are defined as the average identity and accumulated coverage by merging all blastN hit regions between the phage and host nucleotide sequences. 


	
	
	

	Protein-protein interactions
	13th: PPInum
14th: PPIbap
15th: PPIphp
16th: DDInum
17th: DDIbap
18th: DDIphp
	PPInum is calculated based on the protein-protein interactions (PPIs) between bacteria proteins and phage proteins 
PPIbap and PPIphp are defined as the percentage of bacterial proteins and phage proteins involved in PPIs. 
DDInum is calculated based on the domain-domain interactions (DDIs) between bacteria proteins and phage proteins
DDIbap and DDIphp are defined as the percentage of bacterial proteins and phage proteins involved in DDIs. 
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