Supplementary Table 3. Manual evaluation of 50 randomly selected significantly correlated and 15 significant anti-correlated phenotypes and Pfam families 

1) Evaluation of 50 randomly selected positive correlations
	Phenotype
	PFAM
	Pfam Name
	Relationship
	Corroborated
	Reference

	Motile
	PF00309.9
	Sigma-54 factor, Activator interacting domain (AID)
	+
	Y
	[1]

	Colistin-Polymyxin susceptible
	PF02219.5
	Methylenetetrahydrofolate reductase
	+
	N
	

	Motile
	PF01584.8
	CheW-like domain
	+
	Y
	[2]

	Growth on MacConkey agar
	PF05068.2
	Mannitol repressor
	+
	N
	

	Oxidase
	PF03737.4
	Demethylmenaquinone methyltransferase
	+
	Y
	[3]

	Growth on MacConkey agar
	PF00136.9
	DNA polymerase family B
	+
	N
	

	Spore formation
	PF07451.1
	Stage V sporulation protein AD (SpoVAD)
	+
	Y
	[4]

	D-Sorbitol
	PF06392.1
	Acid shock protein repeat
	+
	Y
	[5]

	Glucose fermenter
	PF01238.9
	Phosphomannose isomerase type I
	+
	Y
	[6]

	ONPG (beta galactosidase)
	PF00703.9
	Glycosyl hydrolases family 2, immunoglobulin-like beta-sandwich domain
	+
	Y
	[7]

	Glucose oxidizer
	PF01322.9
	Cytochrome C'
	+
	Y
	[8]

	Curved bacilli
	PF03445.3
	Putative nucleotidyltransferase DUF294
	+
	N
	

	Ornithine decarboxylase
	PF06826.2
	Predicted Permease Membrane Region 
	+
	N
	

	Growth on MacConkey agar
	PF03597.3
	Cytochrome oxidase maturation protein cbb3-type
	+
	N
	

	Colistin-Polymyxin susceptible
	PF02075.5
	Crossover junction endodeoxyribonuclease RuvC
	+
	N
	

	Lysine decarboxylase
	PF06029.1
	AlkA N-terminal domain
	+
	N
	

	Growth on MacConkey agar
	PF03379.3
	CcmB protein
	+
	N
	

	Gram positive
	PF01316.10
	Arginine repressor, DNA binding domain
	+
	N
	

	D-Mannitol
	PF01295.8
	Adenylate cyclase, class-I
	+
	N
	

	Gram positive
	PF07170.1
	Sortase B
	+
	Y
	[9]

	Catalase
	PF03240.3
	FlgA family
	+
	N
	

	Facultative
	PF04288.3
	MukE-like family
	+
	N
	

	Growth on MacConkey agar
	PF05690.2
	Thiazole biosynthesis protein ThiG
	+
	N
	

	D-Sorbitol
	PF04632.2
	Fusaric acid resistance protein conserved region
	+
	N
	

	Gram negative
	PF00043.12
	Glutathione S-transferase, C-terminal domain
	+
	N
	

	Lactose
	PF04274.3
	Tagatose 1,6-diphosphate aldolase, (LacD)
	+
	Y
	[10]

	Gram negative
	PF04390.2
	Rare lipoprotein B family
	+
	N
	

	Catalase
	PF00180.7
	Isocitrate/isopropylmalate dehydrogenase
	+
	N
	

	Gram negative
	PF03950.5
	tRNA synthetases class I (E and Q), anti-codon binding domain
	+
	N
	

	Growth on MacConkey agar
	PF00267.9
	Gram-negative porin
	+
	Y
	[11]

	Sucrose
	PF02129.7
	X-Pro dipeptidyl-peptidase (S15 family)
	+
	N
	

	Ornithine decarboxylase
	PF07361.1
	Cytochrome b562
	+
	N
	

	D-Mannitol
	PF04352.3
	ProQ activator of osmoprotectant transporter ProP
	+
	N
	

	Growth on MacConkey agar
	PF00246.10
	Zinc carboxypeptidase
	+
	N
	

	Colistin-Polymyxin susceptible
	PF05494.1
	Toluene tolerance, Ttg2
	+
	Y
	[12]

	Trehalose
	PF00145.7
	C-5 cytosine-specific DNA methylase
	+
	N
	

	Growth on MacConkey agar
	PF04279.4
	Intracellular septation protein A
	+
	Y
	[13]

	DNase
	PF01316.10
	Arginine repressor, DNA binding domain
	+
	N
	

	Coccus
	PF06970.1
	Replication initiator protein A (RepA) N-terminus
	+
	N
	

	Gram negative
	PF00329.7
	Respiratory-chain NADH dehydrogenase, 30 Kd subunit
	+
	Y
	[14]

	Gram positive
	PF00239.10
	Resolvase, N terminal domain
	+
	N
	

	Growth on MacConkey agar
	PF01212.8
	Beta-eliminating lyase
	+
	N
	

	Anaerobic
	PF03577.4
	Peptidase family U34
	+
	N
	

	Catalase
	PF06481.3
	COX Aromatic Rich Motif
	+
	N
	

	D-Mannitol
	PF06719.2
	AraC-type transcriptional regulator N-terminus
	+
	Y
	[15]

	Colistin-Polymyxin susceptible
	PF00384.10
	Molybdopterin oxidoreductase
	+
	N
	

	Lipase
	PF00115.8
	Cytochrome C and Quinol oxidase polypeptide I
	+
	N
	

	Growth on MacConkey agar
	PF01019.9
	Gamma-glutamyltranspeptidase
	+
	N
	

	Oxidase
	PF04355.2
	SmpA / OmlA family
	+
	N
	

	Colistin-Polymyxin susceptible
	PF05235.3
	CHAD domain
	+
	N
	


Legend: Relationship + : Statistically significant positive correlation

2) Evaluation of 15 randomly selected anti-correlations

	Coccus - pairs or chains predominate
	PF00691.7
	OmpA family
	-
	N
	

	Coccus
	PF02670.4
	1-deoxy-D-xylulose 5-phosphate reductoisomerase
	-
	N
	

	Coccus
	PF02749.5
	Quinolinate phosphoribosyl transferase, N-terminal domain
	-
	N
	

	Coccus - pairs or chains predominate
	PF00015.10
	Methyl-accepting chemotaxis protein (MCP) signaling domain
	-
	N
	

	Coccus - pairs or chains predominate
	PF02670.4
	1-deoxy-D-xylulose 5-phosphate reductoisomerase
	-
	N
	

	Coccus - pairs or chains predominate
	PF02416.5
	mttA/Hcf106 family
	-
	N
	

	Starch hydrolysis
	PF04413.3
	3-Deoxy-D-manno-octulosonic-acid transferase (kdotransferase)
	-
	N
	

	Esculin hydrolysis
	PF04390.2
	Rare lipoprotein B family
	-
	N
	

	Coccus - pairs or chains predominate
	PF03949.3
	Malic enzyme, NAD binding domain
	-
	N
	

	Capnophilic
	PF05192.6
	MutS domain III
	-
	N
	

	Coccus
	PF00892.8
	Integral membrane protein DUF6
	-
	N
	

	Coccus
	PF00902.7
	Sec-independent protein translocase protein (TatC)
	-
	N
	

	Gram positive
	PF02563.5
	Polysaccharide biosynthesis/export protein
	-
	Y
	[16]

	Strictly aerobic
	PF01855.8
	Pyruvate flavodoxin/ferredoxin oxidoreductase, thiamine diP-binding domain
	-
	Y
	[17]

	Glucose fermenter
	PF03524.4
	Conjugal transfer protein
	-
	N
	


Legend: Relationship - : Statistically significant negative correlation (anti-correlation)
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