	Additional file 8: Changes in metabolic functional profile in the study metagenomes 

	KO Orthologues

	
	MCMF
	HMF
	MCMMT
	HMMT
	CCMF
	HCF
	CCMM
	HCM

	ABC transporters
	57.92
	55.52
	80.25
	60.75
	59.02
	62.25
	75.21
	75.55

	Phosphotransferase system
	17.88
	13.17
	1.23
	0.00
	6.59
	2.70
	5.79
	2.06

	Bacterial secretion system
	24.20
	31.31
	18.52
	39.25
	34.39
	35.05
	19.01
	22.39

	malE; maltose transport system substrate-binding protein
	36.42
	10.76
	0.00
	0.34
	18.23
	11.77
	0.91
	1.45

	mcp; methyl-accepting chemotaxis protein
	11.48
	18.45
	14.18
	20.34
	14.38
	22.18
	20.67
	34.97

	motB; chemotaxis protein
	9.73
	6.19
	23.76
	0.00
	4.47
	3.42
	8.03
	4.84

	cheA; two-component system_sensor kinase
	7.57
	12.01
	0.00
	7.59
	11.45
	14.87
	16.87
	8.82

	cheY; two-component system_response regulator
	4.93
	9.12
	2.13
	11.03
	5.34
	5.12
	7.18
	4.26

	rbsB; ribose transport system substrate-binding protein
	4.69
	4.04
	0.00
	18.62
	4.82
	3.87
	1.34
	2.75

	cheB; two-component system_response regulator
	4.01
	6.64
	6.03
	2.41
	6.71
	7.82
	3.00
	4.77

	fliG; flagellar motor switch protein
	3.80
	6.39
	0.00
	0.00
	7.29
	9.30
	2.14
	3.76

	cheV; two-component system_response regulator
	3.64
	4.94
	11.35
	12.76
	2.24
	4.08
	0.64
	1.37

	 FliN/FliY; flagellar motor switch protein
	2.59
	3.48
	0.00
	5.52
	3.87
	5.12
	0.91
	1.88

	fliM; flagellar motor switch protein
	2.22
	3.70
	0.00
	0.00
	4.08
	5.94
	1.50
	2.46

	cheR; chemotaxis protein methyltransferase
	1.87
	3.22
	0.00
	0.00
	2.77
	3.68
	1.98
	3.61

	motA; chemotaxis protein
	1.87
	2.88
	0.00
	0.69
	2.73
	3.46
	11.78
	3.97

	mglB; methyl-galactoside transport system substrate-binding protein
	1.47
	1.58
	0.00
	0.00
	4.50
	4.14
	8.52
	0.07

	cheW; purine-binding chemotaxis protein
	1.28
	2.12
	0.00
	1.72
	1.90
	2.21
	1.02
	1.45

	cheD; chemotaxis protein
	1.16
	1.66
	0.00
	0.00
	2.11
	1.80
	0.75
	1.37

	cheC; chemotaxis protein
	0.67
	1.73
	15.25
	6.21
	1.64
	1.77
	0.43
	0.00

	cheBR; two-component system_CheB/CheR fusion protein
	0.15
	0.16
	0.00
	0.00
	0.26
	0.36
	2.04
	2.82

	cheZ; chemotaxis protein
	0.12
	0.35
	4.26
	6.21
	0.07
	0.00
	0.96
	1.45

	cheX; chemotaxis protein
	0.08
	0.21
	0.00
	0.00
	0.57
	0.82
	0.00
	0.00

	dppA; dipeptide transport system substrate-binding protein
	0.08
	0.07
	12.77
	11.03
	0.16
	0.08
	0.64
	0.94

	aer; aerotaxis receptor
	0.06
	0.17
	3.90
	10.69
	0.18
	0.11
	3.80
	5.56

	tsr; methyl-accepting chemotaxis protein I
	0.05
	0.11
	0.00
	0.00
	0.12
	0.04
	1.34
	6.14

	tar; methyl-accepting chemotaxis protein II
	0.04
	0.03
	6.38
	0.00
	0.06
	0.02
	3.54
	1.23

	trg; methyl-accepting chemotaxis protein III
	0.01
	0.01
	0.00
	4.83
	0.02
	0.01
	0.00
	0.00

	tap; methyl-accepting chemotaxis protein IV
	0.00
	0.01
	0.00
	0.00
	0.02
	0.00
	0.00
	0.07

	Bacterial chemotaxis
	67.18
	59.16
	16.05
	9.80
	58.86
	37.56
	56.51
	26.77

	Flagellar assembly
	31.78
	40.32
	11.11
	46.08
	40.66
	42.29
	25.98
	41.53

	Regulation of actin cytoskeleton
	1.04
	0.53
	72.84
	44.12
	0.48
	0.15
	47.24
	1.96

	ACLY; ATP citrate (pro-S)-lyase
	0.016
	0.016
	2.206
	1.044
	0.010
	0.000
	18.415
	4.134

	CS, gltA; citrate synthase
	9.138
	9.688
	0.249
	15.608
	7.355
	7.476
	0.311
	6.489

	fumA/fumB; fumarate hydratase
	12.144
	13.068
	16.123
	0.544
	12.420
	12.700
	4.416
	3.768

	fumA; fumarate hydratase subunit alpha
	1.188
	2.314
	9.692
	1.543
	3.521
	4.826
	4.982
	19.257

	fumB; fumarate hydratase subunit beta
	0.714
	1.266
	11.836
	2.359
	2.357
	3.025
	1.387
	11.983

	pycA; pyruvate carboxylase subunit A
	0.143
	0.317
	14.818
	12.114
	0.153
	0.193
	0.000
	0.052

	pycB; pyruvate carboxylase subunit B
	1.965
	2.479
	0.000
	0.590
	9.407
	7.618
	0.000
	0.052

	IDH3; isocitrate dehydrogenase
	2.269
	1.970
	0.000
	0.000
	2.818
	3.208
	15.202
	0.262

	LSC1; succinyl-CoA synthetase alpha subunit
	0.059
	0.109
	11.836
	2.541
	0.020
	0.007
	0.311
	19.257

	LSC2; succinyl-CoA synthetase beta subunit
	0.126
	0.222
	0.031
	1.633
	0.012
	0.000
	4.416
	11.983

	MDH1; malate dehydrogenase
	0.003
	0.028
	0.000
	3.040
	0.003
	0.000
	3.241
	0.000

	MDH2; malate dehydrogenase
	0.070
	0.020
	1.709
	0.000
	0.018
	0.000
	0.014
	0.000

	PC, pyc; pyruvate carboxylase
	2.772
	3.721
	2.858
	0.136
	1.682
	1.594
	15.202
	1.936

	acnB; aconitate hydratase 2
	0.062
	0.250
	6.058
	4.265
	0.291
	0.073
	0.382
	2.930

	korA; 2-oxoglutarate ferredoxin oxidoreductase subunit alpha
	21.077
	18.884
	0.000
	0.000
	23.107
	23.361
	5.209
	1.256

	korB; 2-oxoglutarate ferredoxin oxidoreductase subunit beta
	11.917
	11.081
	0.000
	0.091
	16.229
	16.197
	3.241
	0.576

	korD; 2-oxoglutarate ferredoxin oxidoreductase subunit delta
	0.679
	0.735
	3.821
	11.207
	0.916
	0.863
	15.202
	0.000

	korG; 2-oxoglutarate ferredoxin oxidoreductase subunit gamma
	4.068
	3.545
	3.448
	7.396
	3.794
	3.943
	0.311
	0.105

	mdh; malate dehydrogenase
	13.407
	12.614
	4.442
	11.207
	6.914
	6.735
	4.416
	5.338

	sdhB; succinate dehydrogenase iron-sulfur subunit
	7.750
	6.662
	3.448
	8.485
	5.780
	6.002
	3.241
	2.250

	sdhC; succinate dehydrogenase cytochrome b556 subunit
	2.994
	3.658
	3.697
	7.895
	1.842
	1.430
	0.014
	1.256

	sdhD; succinate dehydrogenase membrane anchor subunit
	0.008
	0.026
	3.635
	8.303
	0.031
	0.029
	0.028
	1.099

	sucC; succinyl-CoA synthetase beta subunit
	4.354
	4.179
	0.000
	0.000
	0.746
	0.415
	0.057
	2.826

	sucD; succinyl-CoA synthetase alpha subunit
	3.077
	3.149
	0.093
	0.000
	0.574
	0.305
	0.000
	3.192

	Cell communication
	38.36
	17.33
	43.15
	14.29
	32.24
	21.19
	41.36
	10.01

	Cell growth and death
	55.50
	51.35
	22.72
	22.89
	58.49
	56.11
	37.38
	28.48

	Cell motility
	9.90
	15.95
	6.89
	18.34
	10.20
	14.33
	7.34
	42.69

	Transport and catabolism
	34.24
	32.37
	27.23
	27.47
	31.08
	29.37
	13.92
	18.83

	ADA; adenosine deaminase
	32.11
	4.42
	15.89
	3.78
	13.1
	5.77
	19.23
	5.7

	RAG1/RAG2; recombination-activating proteins
	10.14
	0.71
	34.21
	21.4
	0
	0
	11.44
	2.1

	Two-component system
	35.668
	21.849
	17.821
	9.265
	29.814
	20.819
	27.663
	8.974

	MAPK signaling pathway 
	1.176
	1.142
	14.898
	16.773
	0.807
	0.552
	15.979
	2.341

	ErbB signaling pathway
	0.129
	0.084
	2.793
	2.875
	0.040
	0.002
	1.375
	0.285

	Calcium signaling pathway
	0.096
	0.135
	16.574
	15.655
	0.127
	0.096
	13.402
	1.527

	NF-kappa B signaling pathway
	0.008
	0.005
	4.283
	2.716
	0.005
	0.001
	1.375
	0.509

	HIF-1 signaling pathway
	20.095
	21.161
	17.132
	14.217
	19.801
	18.832
	4.811
	8.243

	 Phosphatidylinositol signaling system
	5.370
	4.661
	5.400
	5.591
	3.451
	2.907
	8.076
	2.280

	mTOR signaling pathway 
	0.079
	0.048
	1.862
	0.160
	0.025
	0.004
	0.687
	0.000

	PI3K-Akt signaling pathway 
	7.294
	10.845
	13.966
	16.134
	15.888
	16.774
	9.278
	4.173

	Wnt signaling pathway
	0.023
	0.032
	8.194
	8.946
	0.020
	0.007
	9.107
	0.794

	TGF-beta signaling pathway 
	0.000
	0.000
	2.793
	0.958
	0.000
	0.000
	1.718
	0.102

	Jak-STAT signaling pathway
	0.010
	0.010
	2.235
	3.355
	0.008
	0.004
	3.780
	0.509

	SEED Subsystems

	Dehydrogenase_complexes
	1.57
	2.54
	2.38
	6.93
	0.94
	2.81
	6.06
	10.80

	Dihydroxyacetone_kinases
	0.37
	0.49
	0.00
	0.00
	0.21
	0.25
	2.02
	0.91

	Entner-Doudoroff_Pathway
	10.09
	8.48
	8.33
	7.92
	8.40
	8.39
	21.21
	7.60

	Ethylmalonyl-CoA_pathway_of_C2_assimilation
	0.00
	0.01
	0.00
	0.00
	0.04
	0.09
	0.00
	0.58

	Glycolysis_and_Gluconeogenesis
	48.82
	39.18
	61.90
	50.50
	40.22
	29.26
	37.17
	25.16

	HPr_kinase_and_hprK_operon_in_Gram-positive_organisms
	1.78
	3.17
	0.00
	1.98
	1.60
	2.46
	0.00
	1.91

	Methylglyoxal_Metabolism
	1.07
	1.29
	3.57
	8.91
	1.45
	1.54
	6.06
	5.14

	Particulate_methane_monooxygenase_(pMMO)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Pentose_phosphate_pathway
	9.88
	7.46
	4.76
	7.92
	8.63
	7.88
	3.03
	7.41

	Peripheral_Glucose_Catabolism_Pathways
	1.14
	1.02
	0.00
	0.00
	1.17
	1.37
	0.00
	0.58

	Pyruvate_metabolism
	25.35
	30.40
	11.90
	10.89
	31.36
	32.95
	34.34
	27.13

	Soluble_methane_monooxygenase_(sMMO)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.06

	TCA_Cycle
	6.92
	11.98
	7.14
	14.95
	4.98
	7.99
	10.10
	15.71

	Methanogenesis
	29.16
	17.20
	22.14
	14.09
	23.52
	11.77
	25.78
	12.88

	One-carbon_metabolism
	14.68
	5.50
	18.75
	9.09
	9.01
	6.50
	13.03
	4.83

	Serine-glyoxylate_cycle
	12.65
	23.57
	15.25
	20.82
	9.82
	12.16
	16.97
	22.00

	Heat shock
	34.8
	23.4
	23.9
	13.0
	41.8
	11.5
	22.4
	14.5

	Oxidative stress
	39.9
	24.0
	74.5
	42.9
	35.8
	17.5
	43.3
	20.7

	Glutathione:_Non-redox_reactions
	15.05
	21.68
	12.20
	20.69
	23.62
	42.86
	22.73
	35.42

	Reactive_Oxygen_Species
	42.05
	35.24
	43.90
	31.03
	44.32
	22.23
	29.09
	23.99

	Rubrerythrin
	39.06
	23.14
	41.05
	29.31
	42.65
	36.67
	22.73
	9.03

	Ribosome-related cluster
	23.18
	11.17
	18.92
	7.19
	12.89
	5.64
	21.38
	9.56

	GTP or GMP signaling pathways
	9.88
	5.46
	11.96
	7.14
	13.37
	6.46
	15.41
	3.82

	Proteolytic pathway
	23.40
	5.22
	34.00
	21.51
	27.14
	10.02
	46.25
	10.45

	Quorum sensing and biofilm formation
	16.33
	19.10
	3.95
	7.56
	21.41
	28.83
	8.33
	17.91

	Regulation of virulence
	61.48
	28.68
	31.32
	11.20
	63.03
	26.65
	43.28
	14.58

	Protein_YjgK_cluster_linked_to_biofilm_formation
	11.08
	32.14
	13.65
	21.48
	7.16
	16.06
	10.00
	22.78

	Quorum_Sensing:_Autoinducer-2_Synthesis
	38.38
	46.81
	9.82
	18.52
	5.92
	9.63
	1.59
	5.78

	Ribosome-related cluster
	23.18
	11.17
	18.92
	7.19
	12.89
	5.64
	21.38
	9.56

	GTP or GMP signaling pathways
	9.88
	5.46
	11.96
	7.14
	13.37
	6.46
	15.41
	3.82

	Proteolytic pathway
	23.40
	5.22
	34.00
	21.51
	27.14
	10.02
	46.25
	10.45

	Quorum sensing and biofilm formation
	16.33
	19.10
	3.95
	7.56
	21.41
	28.83
	8.33
	17.91









