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Tables
Table S1. Physio-chemical parameters of water and sediment at three different sampling sites of river Yamuna, India

	Types of samples
	Physio-Chemical parameters
	Wazirabad (Sample-1)
	Okhla 
(Sample -2)
	Faizpur
 (Sample -3)

	Water
	DO (ppm)
	1.9
	3.1
	2.8

	
	TDS (ppm)
	342.5
	466.3
	356.15

	
	Specific conductivity (µs/cm)
	425.3
	895
	651.23

	
	pH
	7.98
	7.65
	7.23

	
	BOD (ppm)
	5.1
	7.9
	4.23

	
	COD (ppm)
	5.9
	11.23
	8.56

	Sediment
	pH
	7.5
	7.9
	7.8

	
	Specific conductivity (µs/cm)
	0.15
	0.65
	0.35

	
	Total nitrogen (%)
	0.04
	0.06
	0.08

	
	Available phosphate (mg/100g)
	4.2
	8.2
	6.8

	
	Organic carbon (%)
	0.09
	0.3
	0.47





Table S2. Summary of gene prediction of three sediment metagenomic sequence data of river Yamuna 
	Description
	Wazirabad (Sample-1)
	Okhla 
(Sample -2)
	Faizpur
 (Sample -3)

	No of filtered read
	64,876,611
	64,749,798
	62,670,427

	Total no of bases
	19,341,171,556
	19,316,315,256
	18,668,993,376

	Number of Scaffolds
	1,447,174
	2,799,228
	2,775,048

	Total size of assembly
	984,139,808
	1,213,908,763
	1,470,338,913

	Average size of scaffolds
	617.85
	433.65
	529.84

	Scaffold N50
	674
	422
	523

	Maximum size of Scaffold
	160,413
	88,128
	146,692

	Minimum size of scaffold
	200
	200
	200

	No of genes
	1,096,541
	1,661,983
	1,902,192

	Average gene length
	654.69
	453.19
	519.21

	Maximum gene length
	38,418
	10,068
	13,023

	Minimum gene length
	300
	300
	300

	Taxonomically/Functionally annotated genes
	1,063,628
	1,308,835
	1,032,192





Table S3. Statistical summary of taxonomical distribution in the three sediment metagenomes along the polluted stretch of river Yamuna, India 
	Annotation of Genes
	Wazirabad (Sample-1)
	Okhla 
(Sample -2)
	Faizpur
 (Sample -3)

	Total no of genes
	1,063,628
	1,308,835
	1,032,192

	Cellular organism
	1,061,112
	1,305,953
	1,031,190

	· Bacteria 
	1,035,719
	1,246,078
	949,552

	· Archea
	20,754
	52,072
	73,139

	· Eukaryota
	4,639
	7,803
	8,499

	Virus
	2,443
	2,809
	960

	Others
	73
	73
	42












Table S4. Abundance of 15 top groups of bacteria at species level in the polluted sediment metagenomes of river Yamuna
	Sample-1
	Sample-2
	Sample-3

	Species
	#Genes
	Species
	#Genes
	Species
	#Genes

	Dechloromonas aromatica
	28061
	Syntrophus aciditrophicus
	25125
	Syntrophu saciditrophicus
	22001

	Rhodopseudomonas palustris
	20494
	Dechloromonas aromatica
	16534
	Syntrophobacter fumaroxidans
	17462

	Rhodobacter sphaeroides
	20143
	Thauera sp. MZ1T
	14450
	Candidatus Solibacter usitatus
	15585

	Novosphingobium aromaticivorans
	12486
	Desulfomicrobium baculatum
	13033
	bacterium Ellin514
	13275

	Thauera sp. MZ1T
	12004
	Syntrophobacter fumaroxidans
	11314
	Roseiflexus sp. RS-1
	11283

	Xanthobacter autotrophicus
	10756
	Paludibacter propionicigenes
	10481
	Roseiflexus castenholzii
	10740

	Azoarcus sp. BH72
	8995
	Candidatus Solibacter usitatus
	10014
	Desulfatibacillum alkenivorans
	8507

	Candidatus Accumuli bacterphosphatis
	8381
	bacterium Ellin514
	9933
	Desulfococcus oleovorans
	7985

	Rhodobacter capsulatus
	8299
	Azoarcus sp. BH72
	9738
	Thiobacillus denitrificans
	7980

	Rhodobacter sp. SW2
	7677
	Geobacter uraniireducens
	8562
	Geobacter uraniireducens
	7630

	Mesorhizobium loti
	7654
	Candidatus Accumulibacter phosphatis
	8411
	Opitutus terrae
	7147

	Paludibacter propionicigenes
	7236
	Opitutus terrae
	8401
	Geobacter sulfurreducens
	6606

	Aromatoleum aromaticum
	7005
	Rhodopseudomonas palustris
	8379
	Herpetosiphon aurantiacus
	6605

	Paracoccus denitrificans
	6696
	Aromatoleum aromaticum
	8179
	Desulfobacterium autotrophicum
	6385

	Methylocellasilvestris
	6504
	Desulfatibacillum alkenivorans
	8111
	Candidatus Koribacter versatilis
	6292






Table S5. Abundance of Archaea at major phylum, class, order, genus and species level in the metagenome data of river Yamuna
	Archaea
	Number of hits

	Phylum
	Sample-1
	Sample-2
	Sample-3

	Euryarchaeota
	19880
	49493
	67574

	Crenarchaeota
	655
	1990
	4328

	Korarchaeota
	118
	307
	672

	Class 
	Sample-1
	Sample-2
	Sample-3

	Methanomicrobia
	12038
	33677
	42459

	Thermococci
	1128
	3010
	5446

	Methanobacteria
	3207
	3662
	4616

	Thermoprotei
	655
	1990
	4328

	Methanococci
	1045
	2764
	3814

	Archaeoglobi
	644
	1757
	3094

	Halobacteria
	688
	1587
	2505

	Thermoplasmata
	142
	471
	857

	Methanopyri
	115
	295
	619

	Family 
	Sample-1
	Sample-2
	Sample-3

	Methanosarcinaceae
	3235
	9677
	9537

	Methanomicrobiaceae
	1668
	3636
	6829

	Thermococcaceae
	1128
	3010
	5446

	Methanosaetaceae
	2633
	3252
	4997

	Methanospirillaceae
	1508
	8512
	4569

	Methanobacteriaceae
	2994
	3397
	4171

	Archaeoglobaceae
	644
	1757
	3094

	Halobacteriaceae
	688
	1587
	2505

	Methanocaldococcaceae
	514
	1313
	2213

	Methanococcaceae
	531
	1451
	1601

	Methanocellaceae
	282
	763
	1411

	Desulfurococcaceae
	206
	631
	1370

	Thermoproteaceae
	180
	493
	1074

	Methanocorpusculaceae
	557
	2117
	919

	Sulfolobaceae
	123
	384
	753

	Thermofilaceae
	100
	310
	745

	Methanopyraceae
	115
	295
	619

	Thermoplasmataceae
	92
	268
	525

	Methanothermaceae
	213
	265
	445

	Nitrosopumilaceae
	65
	177
	384

	Pyrodictiaceae
	39
	147
	309

	Picrophilaceae
	28
	118
	218

	
Species 
	Sample-1
	Sample-2
	Sample-3

	Methanoregula boonei
	1416
	3855
	10623

	Methanoculleus marisnigri
	1258
	2497
	5034

	Methanosaeta thermophila
	2633
	3252
	4997

	Methanospirillum hungatei
	1508
	8512
	4569

	Methanosphaerula palustris
	739
	1865
	3574

	Methanosarcina acetivorans
	916
	2400
	2666

	uncultured methanogenic archaeon RC-I
	669
	1605
	2596

	Methanosarcina barkeri
	754
	1975
	2215

	Methanothermobactertherm autotrophicus
	1210
	1552
	2091

	Methanosarcina mazei
	735
	2090
	2075

	Archaeoglobus fulgidus
	447
	1235
	1994

	Methanoplanus petrolearius
	410
	1139
	1795

	Aciduliprofundum boonei
	204
	671
	1568

	Methanocaldococcus jannaschii
	366
	949
	1497

	Methanocella paludicola
	282
	763
	1411

	Methanococcoides burtonii
	434
	1763
	1343

	Thermococcus kodakarensis
	232
	611
	1011

	Methanothermobacter marburgensis
	653
	729
	933

	Pyrococcus furiosus
	179
	515
	932

	Methanocorpusculum labreanum
	557
	2117
	919



*Important and highly dominant microbiomes are highlighted in bold


Table S6. Abundance of virus including phages in sediment metagenomes from polluted stretch of river Yamuna at Delhi 
	Phages
	% Abundance

	Order
	Sample-1
	Sample-2
	Sample-3

	Caudovirales
	95.09
	90.47
	86.44

	Herpesvirales
	0.04
	0.25
	0.10

	unclassified (derived from Viruses)
	4.87
	9.01
	13.45

	Family
	Sample-1
	Sample-2
	Sample-3

	Baculoviridae
	0.37
	0.43
	2.82

	Bicaudaviridae
	0.04
	0.04
	0.31

	Iridoviridae
	0.12
	0.32
	2.82

	Myoviridae
	33.21
	30.97
	38.69

	Nimaviridae
	0.00
	0.00
	0.10

	Phycodnaviridae
	1.23
	2.74
	3.02

	Podoviridae
	25.14
	20.61
	23.04

	Siphoviridae
	33.29
	36.49
	22.73

	unclassified (derived from Caudovirales)
	3.44
	2.67
	1.98

	unclassified (derived from Viruses)
	3.07
	4.63
	3.75

	Genus 
	Sample-1
	Sample-2
	Sample-3

	Betabaculovirus
	0.12
	0.11
	0.21

	Bpp-1-like viruses
	6.31
	4.63
	8.55

	Chlorovirus
	1.02
	1.74
	1.56

	Epsilon15-like viruses
	0.94
	0.82
	0.83

	L5-like viruses
	0.33
	0.14
	0.10

	LUZ24-like viruses
	0.12
	0.68
	0.83

	Lambda-like viruses
	3.28
	2.56
	1.56

	N4-like viruses
	5.04
	2.74
	1.77

	P1-like viruses
	0.20
	0.25
	0.00

	P2-like viruses
	1.19
	0.71
	0.21

	P22-like viruses
	0.82
	0.61
	0.94

	Phaeovirus
	0.00
	0.00
	0.10

	Phi29-like viruses
	0.12
	0.07
	0.00

	Prasinovirus
	0.16
	0.43
	0.73

	SPO1-like viruses
	0.53
	1.14
	0.63

	SPbeta-like viruses
	0.04
	0.04
	0.10

	Simplexvirus
	0.04
	0.11
	0.10

	T1-like viruses
	0.20
	0.25
	0.10

	T4-like viruses
	17.16
	13.31
	22.84

	T5-like viruses
	0.20
	0.50
	0.21

	T7-like viruses
	1.27
	0.75
	1.04

	VP2-like phages
	0.12
	0.18
	0.42

	phiKMV-like viruses
	1.35
	0.89
	0.31

	phiKZ-like viruses
	1.64
	0.64
	0.63

	unclassified (derived from Caudovirales)
	3.44
	2.67
	1.98

	unclassified (derived from Marseillevirus family)
	0.00
	0.00
	0.10

	unclassified (derived from Myoviridae)
	12.24
	14.85
	14.39

	unclassified (derived from Podoviridae)
	8.85
	8.58
	8.03

	unclassified (derived from Siphoviridae)
	29.07
	32.54
	20.33

	unclassified (derived from Viruses)
	3.07
	4.63
	3.75








Table S7. COG functional activities abundance at level -2 for three sediment metagenomes of river Yamuna
	COG Level-2 Analysis
	Sample-1
	Sample-2
	Sample-3

	General function prediction only
	48819
	57876
	49193

	Energy production and conversion
	32848
	42171
	41243

	Amino acid transport and metabolism
	36740
	39563
	35784

	Translation, ribosomal structure and biogenesis
	28796
	35086
	31152

	Carbohydrate transport and metabolism
	22564
	30342
	28078

	Replication, recombination and repair
	27452
	34091
	24973

	Cell wall/membrane/envelope biogenesis
	22892
	29514
	23243

	Inorganic ion transport and metabolism
	19676
	23055
	20193

	Posttranslational modification, protein turnover, chaperones
	16533
	19739
	17862

	Signal transduction mechanisms
	15995
	21313
	17045

	Coenzyme transport and metabolism
	16260
	18711
	16409

	Lipid transport and metabolism
	15560
	16501
	13405

	Nucleotide transport and metabolism
	11536
	14934
	12999

	Transcription
	13172
	14326
	11908

	Defence mechanisms
	9155
	12840
	9598

	Intracellular trafficking, secretion, and vesicular transport
	8526
	10143
	8495

	Secondary metabolites biosynthesis, transport and catabolism
	7980
	8691
	7699

	Cell cycle control, cell division, chromosome partitioning
	3247
	4023
	3510

	Function unknown
	2437
	2859
	2184

	Cell motility
	1292
	1609
	969





Table S8. KEEG Orthology functional abundance and pathways (level -2) of the genes from microbiomes along the polluted stretch of river Yamuna at Delhi
	KO-Level-2
	Sample-1
	Sample-2
	Sample-3

	Amino acid metabolism
	62576
	74665
	63876

	Carbohydrate metabolism
	39478
	53004
	49131

	Translation
	26763
	35017
	33181

	Membrane transport
	29325
	31765
	27662

	Energy metabolism
	16674
	22676
	23394

	Metabolism of cofactors and vitamins
	21272
	24308
	20118

	Signal transduction
	16558
	20521
	18827

	Replication and repair
	17046
	21748
	17652

	Nucleotide metabolism
	14337
	18554
	16208

	Folding, sorting and degradation
	9095
	11749
	10100

	Lipid metabolism
	9088
	10518
	8744

	Glycan biosynthesis and metabolism
	7549
	10113
	7913

	Cell growth and death
	6720
	7992
	6715

	Membrane Transport
	5113
	4732
	6424

	Cell motility
	6379
	9186
	5841

	Transcription
	4266
	6169
	5757

	Biosynthesis of other secondary metabolites
	3770
	5409
	4981

	Metabolism of terpenoids and polyketides
	4796
	5528
	4304

	Transport and catabolism
	3518
	4876
	3814

	Xenobiotics biodegradation and metabolism
	3006
	2503
	2155

	Metabolism of other amino acids
	3395
	2969
	2040

	Infectious diseases
	1619
	2049
	1715

	Cancers
	1763
	1488
	1088





Table S9. Annotation of genes involved in different pathways of energy metabolism at level2 obtained using KEEG Orthology
	Energy metabolism 
	Sample-1
	Sample-2
	Sample-3

	00190 Oxidative phosphorylation [PATH: ko00190]
	9252
	13638
	13429

	00195 Photosynthesis [PATH: ko00195]
	29
	59
	104

	00196 Photosynthesis - antenna proteins [PATH: ko00196]
	0
	13
	15

	00680 Methane metabolism [PATH: ko00680]
	2749
	4444
	6329

	00710 Carbon fixation in photosynthetic organisms [PATH: ko00710]
	121
	98
	77

	00720 Carbon fixation pathways in prokaryotes [PATH: ko00720]
	1097
	1297
	1056

	00910 Nitrogen metabolism [PATH: ko00910]
	2455
	1993
	1392

	00920 Sulfur metabolism [PATH: ko00920]
	971
	1134
	992




Table S10. Major pollutant degrading enzymes in the sediment metagenomesin Delhi stretches of river Yamuna 
	UniProt ID
	Number of Hits
	Protein
	Gene
	Biological process

	Sample-1

	P05704
	8
	Methyl-accepting chemotaxis protein III
	trg
	signal transduction, chemotaxis

	Q479D3
	7
	Toluene 4-monooxygenase protein A
	Daro_3820
	cellular aromatic compound metabolic process

	A0A1W2DLP6
	5
	4-hydroxybenzoate 3-monooxygenase
	SAMN06272759_1161
	monooxygenase activity

	I3BZE6
	4
	Toluene 4-monooxygenase protein A
	Thini_4255
	cellular aromatic compound metabolic process

	Q9KRS6
	4
	Catalase-peroxidase
	katG
	cellular response to hydrogen peroxide

	A0A076PNR1
	3
	Protocatechuate 4,5-dioxygenase subunit alpha
	O987_16265
	dioxygenase activity

	A0A127K4W5
	3
	Biphenyl 2,3-dioxygenase
	AC731_008515
	Aromatic hydrocarbons catabolism

	A0A143IZC4
	3
	Phenol 2-monooxygenase
	tmoA
	cellular aromatic compound metabolic process

	A0A150HVA8
	3
	Toluene-4-monooxygenase system protein A
	tmoA
	cellular aromatic compound metabolic process

	A0A323UZJ0
	3
	Biphenyl 2,3-dioxygenase
	DNK49_00240
	aromatic compound catabolic process

	A0A336J5C7
	3
	Phenol hydroxylase component
	phN
	cellular aromatic compound metabolic process

	A5F7X7
	3
	Catalase-peroxidase
	katG
	hydrogen peroxide catabolic process

	P07684
	3
	Erythromycin esterase type I
	ereA
	response to antibiotic

	T0API4
	3
	Biphenyl 2,3-dioxygenase
	M622_04765
	aromatic compound catabolic process

	Sample-2
	
	
	
	

	Q9ZN99
	8
	Catalase
	katA
	hydrogen peroxide catabolic process

	Q74BE1
	7
	Catalase-peroxidase
	katG
	metal ion binding, hydrogen peroxide catabolic process

	P05704
	5
	Methyl-accepting chemotaxis protein III
	trg
	chemotaxis, protein homodimerization activity

	Q3A5D3
	5
	Catalase-peroxidase
	katG
	hydrogen peroxide catabolic process

	Q8TS34
	5
	Catalase-peroxidase
	KatG
	hydrogen peroxide catabolic process

	A1ANT3
	4
	Catalase-peroxidase
	KatG
	hydrogen peroxide catabolic process

	B3EBB7
	3
	Catalase-peroxidase
	KATG
	hydrogen peroxide catabolic process

	O68146
	3
	Catalase
	katA
	hydrogen peroxide catabolic process

	Sample-3
	
	
	
	

	Q9ZN99
	12
	Catalase
	kat A
	hydrogen peroxide catabolic process, response to oxidative stress

	P05704
	11
	Methyl-accepting chemotaxis protein III
	trg
	chemotaxis, signal transdution

	O68146
	6
	Catalase
	katA
	hydrogen peroxide catabolic process, response to oxidative stress

	Q74BE1
	5
	Catalase-peroxidase
	katG
	cellular response to hydrogen peroxide

	P42321
	4
	Catalase
	katA
	hydrogen peroxide catabolic process

	Q3A5D3
	4
	Catalase-peroxidase
	katG
	hydrogen peroxide catabolic process, response to oxidative stress

	A0A0B8ZH50
	3
	4-hydroxybenzoate 3-monooxygenase
	NJ75_02582
	benzoate catabolic process

	A0A1Q3R2I4
	3
	4-hydroxybenzoate 3-monooxygenase
	BGO36_09695
	benzoate catabolic process

	A0A1V4CJ11
	3
	4-hydroxybenzoate 3-monooxygenase
	BC358_20925
	benzoate catabolic process

	A0A1V6FN84
	3
	p-hydroxybenzoate hydroxylase
	pobA
	benzoate catabolic process

	A0A1W7M760
	3
	p-hydroxybenzoate hydroxylase
	NMD1_00957
	benzoate catabolic process

	A0A2N2QPE3
	3
	4-hydroxybenzoate 3-monooxygenase
	pobA
	benzoate catabolic process

	A5F7X7
	3
	Catalase-peroxidase
	katG
	hydrogen peroxide catabolic process

	N6ZYL2
	3
	4-hydroxybenzoate 3-monooxygenase
	C667_09965
	4-hydroxybenzoate 3-monooxygenase activity

	Q479D3
	3
	Toluene 4-monooxygenase protein A
	Daro_3820
	cellular aromatic compound metabolic process

	Q9KRS6
	3
	Catalase-peroxidase
	katG
	cellular response to hydrogen peroxide





Table S11. Statistics of genes involved in the xenobiotic degradation obtained from metagenomes of polluted river sediment
	Pathway 
(Level 3)
	Function
	Sample-1
	Sample-2
	Sample-3

	Chlorocyclohexane and chlorobenzene degradation [PATH: ko00361]

	carboxymethylenebutenolidase [EC:3.1.1.45]
	179
	198
	167

	
	2-haloacid dehalogenase [EC:3.8.1.2]
	97
	42
	52

	
	phenol 2-monooxygenase [EC:1.14.13.7]
	91
	24
	34

	
	dmpB; catechol 2,3-dioxygenase [EC:1.13.11.2]
	57
	28
	26

	
	haloacetate dehalogenase [EC:3.8.1.3]
	69
	17
	21

	
	hydroxyquinol 1,2-dioxygenase [EC:1.13.11.37]
	1
	3
	10

	
	catB; muconatecycloisomerase [EC:5.5.1.1]
	11
	2
	9

	
	bphC; biphenyl-2,3-diol 1,2-dioxygenase [EC:1.13.11.39]
	27
	3
	7

	
	catA; catechol 1,2-dioxygenase [EC:1.13.11.1]
	15
	2
	7

	
	maleylacetate reductase [EC:1.3.1.32]
	13
	7
	4

	
	tfdB; 2,4-dichlorophenol 6-monooxygenase [EC:1.14.13.20]
	8
	1
	4

	
	 [EC:1.14.12.-]
	0
	1
	1

	
	bedC1, todC1; benzene/toluene dioxygenase subunit alpha [EC:1.14.12.3 1.14.12.11]
	3
	0
	1

	Benzoate degradation [PATH: ko00362]



















	pcaC; 4-carboxymuconolactone decarboxylase [EC:4.1.1.44]
	110
	34
	66

	
	badA; benzoate-CoA ligase [EC:6.2.1.25]
	19
	38
	50

	
	E5.3.2.-; 4-oxalocrotonate tautomerase [EC:5.3.2.-]
	36
	27
	46

	
	had; 6-hydroxycyclohex-1-ene-1-carboxyl-CoA dehydrogenase [EC:1.1.1.-]
	18
	43
	40

	
	badH; 2-hydroxycyclohexanecarboxyl-CoA dehydrogenase [EC:1.1.1.-]
	69
	41
	37

	
	oah; 6-oxo-cyclohex-1-ene-carbonyl-CoA hydrolase [EC:3.7.1.-]
	11
	20
	29

	
	pobA; p-hydroxybenzoate 3-monooxygenase [EC:1.14.13.2]
	46
	12
	29

	
	pcaD; 3-oxoadipate enol-lactonase [EC:3.1.1.24]
	30
	20
	28

	
	hbaC, hcrA; 4-hydroxybenzoyl-CoA reductase subunit alpha [EC:1.3.7.9]
	3
	26
	25

	
	pcaH; protocatechuate 3,4-dioxygenase, beta subunit [EC:1.13.11.3]
	27
	9
	23

	
	E4.1.1.77; 4-oxalocrotonate decarboxylase [EC:4.1.1.77]
	68
	4
	19

	
	aliA; cyclohexanecarboxylate-CoA ligase [EC:6.2.1.-]
	33
	7
	19

	
	aliB; cyclohexanecarboxyl-CoA dehydrogenase [EC:1.3.99.-]
	48
	10
	19

	
	ligB; protocatechuate 4,5-dioxygenase, beta chain [EC:1.13.11.8]
	32
	11
	19

	
	benC-xylZ; benzoate/toluate 1,2-dioxygenase electron transfer component
	15
	4
	18

	
	badI; 2-ketocyclohexanecarboxyl-CoA hydrolase [EC:3.1.2.-]
	35
	0
	14

	
	benD-xylL; dihydroxycyclohexadiene carboxylate dehydrogenase [EC:1.3.1.25 1.3.1.-]
	11
	3
	14

	
	pcaI; 3-oxoadipate CoA-transferase, alpha subunit [EC:2.8.3.6]
	26
	24
	14

	
	dch; cyclohexa-1,5-dienecarbonyl-CoA hydratase [EC:4.2.1.100]
	4
	8
	13

	
	badG; benzoyl-CoA reductase subunit [EC:1.3.7.8]
	7
	7
	12

	
	hbaD, hcrB; 4-hydroxybenzoyl-CoA reductase subunit beta [EC:1.3.7.9]
	1
	6
	12

	
	ligI; 2-pyrone-4,6-dicarboxylate lactonase [EC:3.1.1.57]
	38
	11
	11

	
	ligJ; 4-oxalmesaconate hydratase [EC:4.2.1.83]
	23
	18
	10

	
	benB-xylY; benzoate/toluate 1,2-dioxygenase subunit beta [EC:1.14.12.10 1.14.12.-]
	6
	1
	9

	
	ligA; protocatechuate 4,5-dioxygenase, alpha chain [EC:1.13.11.8]
	12
	6
	9

	
	DHBD; 2,3-dihydroxybenzoate decarboxylase [EC:4.1.1.46]
	14
	8
	8

	
	badD; benzoyl-CoA reductase subunit [EC:1.3.7.8]
	3
	9
	7

	
	hbaB, hcrC; 4-hydroxybenzoyl-CoA reductase subunit gamma [EC:1.3.7.9]
	4
	13
	7

	
	pcaB; 3-carboxy-cis,cis-muconate cycloisomerase [EC:5.5.1.2]
	28
	5
	7

	
	pcaJ; 3-oxoadipate CoA-transferase, beta subunit [EC:2.8.3.6]
	38
	11
	7

	
	badE; benzoyl-CoA reductase subunit [EC:1.3.7.8]
	6
	9
	6

	
	pcaG; protocatechuate 3,4-dioxygenase, alpha subunit [EC:1.13.11.3]
	8
	1
	6

	
	E3.7.1.9; 2-hydroxymuconate-semialdehyde hydrolase [EC:3.7.1.9]
	1
	0
	3

	
	hbaA; 4-hydroxybenzoate-CoA ligase [EC:6.2.1.27 6.2.1.25]
	19
	0
	3

	
	pcaF; 3-oxoadipyl-CoA thiolase [EC:2.3.1.174]
	12
	9
	3

	
	badF; benzoyl-CoA reductase subunit [EC:1.3.7.8]
	5
	2
	2

	
	E1.3.1.62; pimeloyl-CoA dehydrogenase [EC:1.3.1.62]
	3
	2
	1

	
	catC; muconolactone D-isomerase [EC:5.3.3.4]
	4
	0
	1

	
	cmtD, dhbB; HCOMODA/2-hydroxy-3-carboxy-muconic semialdehyde decarboxylase [EC:4.1.1.-]
	2
	0
	1

	Bisphenol degradation [PATH: ko00363]

	 [EC:1.13.-.-]
	12
	7
	11

	
	2,4'-dihydroxyacetophenone dioxygenase [EC:1.13.11.41]
	0
	1
	0

	Fluorobenzoate degradation [PATH:ko00364]
	2-chlorobenzoate 1,2-dioxygenase [EC:1.14.12.13]
	1
	1
	0

	Dioxin degradation [PATH:ko00621]

	salicylate hydroxylase [EC:1.14.13.1]
	127
	13
	45

	
	bphA; biphenyl 2,3-dioxygenase subunit alpha [EC:1.14.12.18]
	6
	0
	1

	
	bphB; cis-2,3-dihydrobiphenyl-2,3-diol dehydrogenase [EC:1.3.1.56]
	1
	0
	1

	

Xylene degradation [PATH:ko00622]

	xylC; benzaldehyde dehydrogenase (NAD) [EC:1.2.1.28]
	5
	2
	6

	
	etbD, todF; 2-hydroxy-6-oxohepta-2,4-dienoate hydroxylase [EC:3.7.1.-]
	7
	4
	3

	
	cmtAb; p-cumate 2,3-dioxygenase subunit alpha [EC:1.14.12.-]
	6
	1
	0

	
	cmtB; 2,3-dihydroxy-2,3-dihydro-p-cumate dehydrogenase [EC:1.3.1.58]
	5
	0
	0

	
	cmtE; HOMODA hydrolase [EC:3.7.1.-]
	0
	1
	0

	
	cymAa; p-cymene monooxygenase [EC:1.14.13.-]
	1
	0
	0

	
	cymC; p-cumic aldehyde dehydrogenase
	0
	1
	0

	Toluene degradation [PATH:ko00623]

	bbsB; benzoylsuccinyl-CoA thiolaseBbsB subunit [EC:2.3.1.-]
	1
	1
	2

	
	bbsF; benzylsuccinate CoA-transferase BbsF subunit [EC:2.8.3.15]
	2
	5
	2

	
	bbsH; E-phenylitaconyl-CoA hydratase [EC:4.2.1.-]
	1
	0
	2

	
	4-cresol dehydrogenase (hydroxylating) [EC:1.17.99.1]
	1
	0
	1

	
	bbsD; 2-[hydroxy(phenyl)methyl]-succinyl-CoA dehydrogenase BbsD subunit [EC:1.1.1.35]
	1
	2
	1

	
	bbsE; benzylsuccinate CoA-transferase BbsE subunit [EC:2.8.3.15]
	1
	2
	1

	
	bbsG; (R)-benzylsuccinyl-CoA dehydrogenase [EC:1.3.8.3]
	2
	0
	1

	Polycyclic aromatic hydrocarbon degradation [PATH:ko00624]

	4,5-dihydroxyphthalate decarboxylase [EC:4.1.1.55]
	17
	6
	4

	
	E1.14.12.7; phthalate 4,5-dioxygenase [EC:1.14.12.7]
	3
	2
	2

	
	nidA; PAH dioxygenase large subunit [EC:1.13.11.-]
	1
	0
	0

	
	phdF; extradiol dioxygenase [EC:1.13.11.-]
	1
	0
	0

	Chloroalkane and chloroalkene degradation [PATH:ko00625]
	E3.8.1.-;  [EC:3.8.1.-]
	40
	70
	39

	Aminobenzoate degradation [PATH:ko00627]

	anthraniloyl-CoA monooxygenase [EC:1.14.13.40]
	48
	23
	49

	
	abmG; 2-aminobenzoate-CoA ligase [EC:6.2.1.32]
	49
	9
	31

	
	mdlC; benzoylformate decarboxylase [EC:4.1.1.7]
	24
	11
	20

	
	4-nitrophenyl phosphatase [EC:3.1.3.41]
	15
	38
	17

	
	4-hydroxybenzoate decarboxylase [EC:4.1.1.61]
	3
	9
	10

	
	vanA; vanillate monooxygenase [EC:1.14.13.82]
	34
	9
	8

	
	vanB; vanillate monooxygenase [EC:1.14.13.82]
	13
	6
	5

	
	antA; anthranilate 1,2-dioxygenase (deaminating, decarboxylating) large subunit [EC:1.14.12.1]
	0
	0
	3

	
	antB; anthranilate 1,2-dioxygenase (deaminating, decarboxylating) small subunit [EC:1.14.12.1]
	0
	0
	3

	
	mandelate racemase [EC:5.1.2.2]
	0
	2
	2

	
	desB, galA; gallate dioxygenase [EC:1.13.11.57]
	4
	0
	2

	Nitrotoluene degradation [PATH:ko00633]

	hydrogenase large subunit [EC:1.12.99.6]
	170
	192
	168

	
	hydrogenase small subunit [EC:1.12.99.6]
	142
	134
	129

	
	nemA; N-ethylmaleimide reductase [EC:1.-.-.-]
	155
	69
	112

	
	dsrA; sulfite reductase, dissimilatory-type alpha subunit [EC:1.8.99.3]
	59
	47
	43

	
	dsrB; sulfite reductase, dissimilatory-type beta subunit [EC:1.8.99.3]
	54
	33
	39

	
	nfnB, nfsB; nitroreductase / dihydropteridine reductase [EC:1.-.-.- 1.5.1.34]
	26
	4
	11

	Ethylbenzene degradation [PATH:ko00642]
	apc; acetophenone carboxylase [EC:6.4.1.8]
	0
	1
	3

	Styrene degradation [PATH:ko00643]
	aliphatic nitrilase [EC:3.5.5.7]
	2
	7
	2

	Atrazine degradation [PATH:ko00791]

	atzB; hydroxyatrazineethylaminohydrolase [EC:3.5.99.3]
	161
	210
	139

	
	 [EC:3.5.4.-]
	43
	27
	37

	
	atzC; N-isopropylammelideisopropylaminohydrolase [EC:3.5.99.4]
	11
	5
	5

	
	atzD; cyanuric acid amidohydrolase [EC:3.5.2.15]
	2
	6
	1

	Caprolactam degradation [PATH:ko00930]

	cyclohexanone monooxygenase [EC:1.14.13.22]
	67
	13
	53

	
	DCAA; acyl-CoA dehydrogenase [EC:1.3.99.-]
	44
	45
	30

	Drug metabolism - other enzymes [PATH:ko00983]

	CES2; carboxylesterase 2 [EC:3.1.1.1 3.1.1.84 3.1.1.56]
	90
	206
	351

	
	CES1; carboxylesterase 1 [EC:3.1.1.1]
	23
	17
	16

	
	tpmT; thiopurine S-methyltransferase [EC:2.1.1.67]
	19
	1
	15

	Steroid degradation [PATH:ko00984]
	cholesterol oxidase [EC:1.1.3.6]
	47
	107
	79

	1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane (DDT) degradation [PATH:ko00351]
	E1.3.-.-;  [EC:1.3.-.-]
	7
	18
	8

	
	E1.2.-.-;  [EC:1.2.-.-]
	4
	0
	0

	
	E1.97.1.-;  [EC:1.97.1.-]
	2
	0
	0


	









Figures
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Fig. S1. Sampling sites of stretched along river Yamuna in Delhi, India. Map (prepared using ArcMap10.2) showing the Delhi town in India map and three sampling sites at Delhi stretch in River Yamuna (Sampling Station-1: Wazirabad, Sampling Station-2: Okhla and Sampling Station-3: Faizpur).
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Fig. S2. The stacked bar plot taxonomic entities (%abundance) for genes associated with xenobiotic degradation and metabolism filtered by bacteria. (A) Relative abundance of xenobiotic gene abundance at phylum level (Top 16). (B) Relative abundance of xenobiotic gene abundance at family level (Top 30).
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Fig S3. Bar plot displaying the number of genes (from metagenomes data) involved in degradation of various Xenobiotic biotic compounds
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Fig S4(A). Scatter plot depicting the correlation between microbiome at Phylum level with water and sediment quality parameters
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Fig S4 (B). catter plot depicting the correlation between bacteriophage against water and sediment quality parameters
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Fig S4(C). Scatter plot for depicting the correlation between genes involved in degradation of xenobiotic compounds with water and sediment quality parameters.
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Fig. S5 Major gene family involved in two-way component system analysed in KEGG 
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