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Table S1 Classification details of antiviral defense mechanisms.
	Type
	Mechanism
	Antiviral System Name
	References

	A
	Innate：Modify the bacterial genome and degrade unmodified foreign DNA
	Restriction–modification (R/M) systems, DISARM systems, BREX systems , DNA phosphorothioation (DND)
	(Lianrong, Shi et al. 2007, Ershova, Rusinov et al. 2015, Chaudhary 2018, Ofir, Melamed et al. 2018)

	B
	Adaptive：memorize viral genetic material as probes to target future infection attempts
	CRISPR-Cas system，Argonaute
	(Deveau, Garneau et al. 2010, Kuzmenko, Oguienko et al. 2020)

	C
	Replication and transcription
	Viperin, Retron, Nhi,
	(Millman, Bernheim et al. 2020, Bernheim, Millman et al. 2021, Huiting and Bondy-Denomy 2022) 

	D
	Abortive infection: trigger cell death or metabolic arrest upon infection
	Abortive infection (Abi) systems, Lit, RexAB, RexA, RexB, CBASS systems, Zorya, Thoeris, AVAST，PrrC，BstA, PARIS
	(Parma, Snyder et al. 1992, Quiberoni, Biswas et al. 2001, Blanga-Kanfi, Amitsur et al. 2006, Ka, Oh et al. 2020, Lopatina, Tal et al. 2020, Millman, Melamed et al. 2020, Owen, Wenner et al. 2021, Rousset, Depardieu et al. 2022)

	E
	Other
	KIWA, The Wadjet system, Shedu, Gabija，Lamassu，Druantia system, Gao，Rst，dCTPdeaminase，dGTPase，DRT，Dsr，Stk2, Septu, Hachiman
	(Cheng, Huang et al. 2021, Portuese 2021, Rocha and Bikard 2022, Tesson, Herve et al. 2022)




Table S2 SWSA samples collected for this study.
	sample
	DWDS
	Type
	Country
	sample
	DWDS
	Type
	Country

	D1-2-1
	D1
	Chlorinated
	UK
	N1-1-1
	N1
	Not-disinfected
	Netherlands

	D1-2-2
	D1
	Chlorinated
	UK
	N1-1-2
	N1
	Not-disinfected
	Netherlands

	D1-2-3
	D1
	Chlorinated
	UK
	N1-1-3
	N1
	Not-disinfected
	Netherlands

	D1-2-4
	D1
	Chlorinated
	UK
	N1-1-4
	N1
	Not-disinfected
	Netherlands

	D1-3-1
	D1
	Chlorinated
	UK
	N1-2-1
	N1
	Not-disinfected
	Netherlands

	D1-3-2
	D1
	Chlorinated
	UK
	N1-2-4
	N1
	Not-disinfected
	Netherlands

	D1-4-1
	D1
	Chlorinated
	UK
	N1-3-1
	N1
	Not-disinfected
	Netherlands

	D1-4-2
	D1
	Chlorinated
	UK
	N1-3-2
	N1
	Not-disinfected
	Netherlands

	D1-4-3
	D1
	Chlorinated
	UK
	N1-3-3
	N1
	Not-disinfected
	Netherlands

	D1-4-4
	D1
	Chlorinated
	UK
	N1-3-4
	N1
	Not-disinfected
	Netherlands

	D2-1-1
	D2
	Chlorinated
	UK
	N1-4-1
	N1
	Not-disinfected
	Netherlands

	D2-1-2
	D2
	Chlorinated
	UK
	N1-4-2
	N1
	Not-disinfected
	Netherlands

	D2-1-3
	D2
	Chlorinated
	UK
	N1-4-3
	N1
	Not-disinfected
	Netherlands

	D2-1-4
	D2
	Chlorinated
	UK
	N1-4-4
	N1
	Not-disinfected
	Netherlands

	D2-2-1
	D2
	Chlorinated
	UK
	N2-1-1
	N2
	Not-disinfected
	Netherlands

	D2-2-2
	D2
	Chlorinated
	UK
	N2-1-2
	N2
	Not-disinfected
	Netherlands

	D2-2-3
	D2
	Chlorinated
	UK
	N2-1-3
	N2
	Not-disinfected
	Netherlands

	D2-2-4
	D2
	Chlorinated
	UK
	N2-1-4
	N2
	Not-disinfected
	Netherlands

	D2-3-1
	D2
	Chlorinated
	UK
	N2-2-1
	N2
	Not-disinfected
	Netherlands

	D2-3-2
	D2
	Chlorinated
	UK
	N2-2-2
	N2
	Not-disinfected
	Netherlands

	D2-3-3
	D2
	Chlorinated
	UK
	N2-2-3
	N2
	Not-disinfected
	Netherlands

	D2-3-4
	D2
	Chlorinated
	UK
	N2-2-4
	N2
	Not-disinfected
	Netherlands

	D2-4-1
	D2
	Chlorinated
	UK
	N2-3-1
	N2
	Not-disinfected
	Netherlands

	D2-4-2
	D2
	Chlorinated
	UK
	N2-3-2
	N2
	Not-disinfected
	Netherlands

	D2-4-3
	D2
	Chlorinated
	UK
	N2-3-3
	N2
	Not-disinfected
	Netherlands

	D2-4-4
	D2
	Chlorinated
	UK
	N2-3-4
	N2
	Not-disinfected
	Netherlands

	D3-1-1
	D3
	Chlorinated
	UK
	N3-1-1
	N3
	Not-disinfected
	Netherlands

	D3-1-2
	D3
	Chlorinated
	UK
	N3-1-2
	N3
	Not-disinfected
	Netherlands

	D3-1-3
	D3
	Chlorinated
	UK
	N3-1-3
	N3
	Not-disinfected
	Netherlands

	D3-1-4
	D3
	Chlorinated
	UK
	N3-1-4
	N3
	Not-disinfected
	Netherlands

	D3-2-1
	D3
	Chlorinated
	UK
	N3-2-1
	N3
	Not-disinfected
	Netherlands

	D3-2-2
	D3
	Chlorinated
	UK
	N3-2-2
	N3
	Not-disinfected
	Netherlands

	D3-2-3
	D3
	Chlorinated
	UK
	N3-3-1
	N3
	Not-disinfected
	Netherlands

	D3-2-4
	D3
	Chlorinated
	UK
	N3-3-2
	N3
	Not-disinfected
	Netherlands

	D4-1-1
	D4
	Chlorinated
	UK
	N3-3-3
	N3
	Not-disinfected
	Netherlands

	D4-1-2
	D4
	Chlorinated
	UK
	N3-3-4
	N3
	Not-disinfected
	Netherlands

	D4-1-3
	D4
	Chlorinated
	UK
	N3-4-1
	N3
	Not-disinfected
	Netherlands

	D4-1-4
	D4
	Chlorinated
	UK
	N3-4-2
	N3
	Not-disinfected
	Netherlands

	D4-2-1
	D4
	Chlorinated
	UK
	N3-4-3
	N3
	Not-disinfected
	Netherlands

	D4-2-2
	D4
	Chlorinated
	UK
	N3-4-4
	N3
	Not-disinfected
	Netherlands

	D4-2-3
	D4
	Chlorinated
	UK
	N4-1-3
	N4
	Not-disinfected
	Netherlands

	D4-2-4
	D4
	Chlorinated
	UK
	N4-1-4
	N4
	Not-disinfected
	Netherlands

	D4-3-1
	D4
	Chlorinated
	UK
	N4-2-3
	N4
	Not-disinfected
	Netherlands

	D4-3-2
	D4
	Chlorinated
	UK
	N4-2-4
	N4
	Not-disinfected
	Netherlands

	D4-3-3
	D4
	Chlorinated
	UK
	N4-3-1
	N4
	Not-disinfected
	Netherlands

	D4-3-4
	D4
	Chlorinated
	UK
	N4-3-2
	N4
	Not-disinfected
	Netherlands

	D4-4-1
	D4
	Chlorinated
	UK
	N4-3-3
	N4
	Not-disinfected
	Netherlands

	D4-4-2
	D4
	Chlorinated
	UK
	N5-1-1
	N5
	Not-disinfected
	Netherlands

	D4-4-3
	D4
	Chlorinated
	UK
	N5-1-2
	N5
	Not-disinfected
	Netherlands

	D4-4-4
	D4
	Chlorinated
	UK
	N5-1-3
	N5
	Not-disinfected
	Netherlands

	D5-1-1
	D5
	Chlorinated
	UK
	N5-1-4
	N5
	Not-disinfected
	Netherlands

	D5-1-2
	D5
	Chlorinated
	UK
	N5-2-1
	N5
	Not-disinfected
	Netherlands

	D5-1-3
	D5
	Chlorinated
	UK
	N5-2-2
	N5
	Not-disinfected
	Netherlands

	D5-1-4
	D5
	Chlorinated
	UK
	N5-2-3
	N5
	Not-disinfected
	Netherlands

	D5-2-1
	D5
	Chlorinated
	UK
	N5-2-4
	N5
	Not-disinfected
	Netherlands

	D5-2-2
	D5
	Chlorinated
	UK
	N5-3-1
	N5
	Not-disinfected
	Netherlands

	D5-2-3
	D5
	Chlorinated
	UK
	N5-3-2
	N5
	Not-disinfected
	Netherlands

	D5-2-4
	D5
	Chlorinated
	UK
	N5-3-3
	N5
	Not-disinfected
	Netherlands

	D5-3-1
	D5
	Chlorinated
	UK
	N5-3-4
	N5
	Not-disinfected
	Netherlands

	D5-3-2
	D5
	Chlorinated
	UK
	N5-4-1
	N5
	Not-disinfected
	Netherlands

	D5-3-3
	D5
	Chlorinated
	UK
	N5-4-2
	N5
	Not-disinfected
	Netherlands

	D5-3-4
	D5
	Chlorinated
	UK
	N5-4-3
	N5
	Not-disinfected
	Netherlands

	D5-4-1
	D5
	Chlorinated
	UK
	N5-4-4
	N5
	Not-disinfected
	Netherlands

	D5-4-2
	D5
	Chlorinated
	UK
	
	
	
	

	D5-4-3
	D5
	Chlorinated
	UK
	
	
	
	

	D5-4-4
	D5
	Chlorinated
	UK
	
	
	
	

	D6-1-3
	D6
	Chlorinated
	UK
	
	
	
	

	D6-1-4
	D6
	Chlorinated
	UK
	
	
	
	

	D6-2-1
	D6
	Chlorinated
	UK
	
	
	
	

	D6-2-2
	D6
	Chlorinated
	UK
	
	
	
	

	D6-2-3
	D6
	Chlorinated
	UK
	
	
	
	

	D6-2-4
	D6
	Chlorinated
	UK
	
	
	
	

	D6-3-1
	D6
	Chlorinated
	UK
	
	
	
	

	D6-3-2
	D6
	Chlorinated
	UK
	
	
	
	

	D6-3-3
	D6
	Chlorinated
	UK
	
	
	
	

	D6-3-4
	D6
	Chlorinated
	UK
	
	
	
	

	D7-1-1
	D7
	Chlorinated
	UK
	
	
	
	

	D7-1-2
	D7
	Chlorinated
	UK
	
	
	
	

	D7-1-3
	D7
	Chlorinated
	UK
	
	
	
	

	D7-1-4
	D7
	Chlorinated
	UK
	
	
	
	

	D7-2-1
	D7
	Chlorinated
	UK
	
	
	
	

	D7-2-2
	D7
	Chlorinated
	UK
	
	
	
	

	D7-2-3
	D7
	Chlorinated
	UK
	
	
	
	

	D7-2-4
	D7
	Chlorinated
	UK
	
	
	
	




Table S3. Concentration of residual chlorine and other water quality parameters
	Sample
	DWS
	Type
	Country
	Temp
	pH
	Conductivity
	DO
	Chlorine
	Phosphate
	TOC
	Ammonia
	Nitrate

	
	
	
	
	(ºC)
	
	(mS/cm)
	(mg/l)
	(mg Cl2/l)
	(mg PO43-/l)
	(mg/l)
	(mg N/l)
	(mg N/l)

	D1-1 
	D1 
	Chlorinated
	UK 
	16.6
	8.54
	128.9
	4.99
	0.36
	1.09
	2.29
	0.02
	0.6

	D1-2 
	D1 
	Chlorinated
	UK 
	18.3
	8.51
	116.5
	5.07
	0.31
	0.98
	2.15
	0.04
	0.48

	D1-3 
	D1 
	Chlorinated
	UK 
	16.6
	8.47
	113
	5.41
	0.1
	1.12
	1.94
	0.03
	0.42

	D1-4 
	D1 
	Chlorinated
	UK 
	18.3
	8.39
	114.5
	5.54
	0.13
	1.15
	2.29
	0.03
	0.49

	D2-1 
	D2 
	Chlorinated
	UK 
	13.3
	8.39
	65.5
	10.76
	0.73
	2.44
	2.64
	0.08
	0.21

	D2-2 
	D2 
	Chlorinated
	UK 
	12.5
	8.45
	65
	10.05
	0.42
	2.06
	2.62
	0.08
	0.17

	D2-3 
	D2 
	Chlorinated
	UK 
	12.3
	8.42
	66
	10.1
	0.43
	2.1
	2.72
	0.08
	0.37

	D2-4 
	D2 
	Chlorinated
	UK 
	14.5
	8.33
	68.7
	11.36
	0.33
	2.07
	2.44
	0.07
	0.25

	D3-1 
	D3 
	Chlorinated
	UK 
	19.9
	7.88
	144.75
	10.37
	0.16
	1.23
	1.39
	0
	1.49

	D3-2 
	D3 
	Chlorinated
	UK 
	10.6
	7.54
	148.25
	11.9
	0.26
	1.82
	1.91
	0
	1.53

	D4-1 
	D4 
	Chlorinated
	UK 
	15.1
	7.56
	313
	8.92
	0.66
	1.97
	1.8
	0
	1.1

	D4-2 
	D4 
	Chlorinated
	UK 
	17.4
	7.67
	312.5
	9.46
	0.5
	2
	1.6
	0
	1.01

	D4-3 
	D4 
	Chlorinated
	UK 
	18.3
	7.95
	311.5
	9.17
	0.6
	2.12
	1.63
	0
	1.07

	D4-4 
	D4 
	Chlorinated
	UK 
	17.9
	7.93
	306
	9.59
	0.36
	1.96
	1.58
	0
	1

	D5-1 
	D5 
	Chlorinated
	UK 
	19.2
	7.49
	666
	8.11
	0.63
	4.94
	2.32
	0.14
	6.07

	D5-2 
	D5 
	Chlorinated
	UK 
	18.2
	7.54
	683.5
	13.26
	0.42
	0.85
	2.24
	0
	6.02

	D5-3 
	D5 
	Chlorinated
	UK 
	21.1
	7.92
	652
	8.86
	0.36
	4.67
	3.61
	0.13
	5.68

	D5-4 
	D5 
	Chlorinated
	UK 
	21.6
	7.47
	653
	8.09
	0.42
	4.77
	2.28
	0
	5.82

	D6-1 
	D6 
	Chlorinated
	UK 
	17.9
	7.88
	216.4
	9.68
	0.38
	3.06
	1
	0
	1.7

	D6-2 
	D6 
	Chlorinated
	UK 
	19.4
	8.08
	212.6
	9.13
	0.12
	3.05
	0.94
	0
	1.64

	D6-3 
	D6 
	Chlorinated
	UK 
	19.7
	8.02
	227.65
	9.33
	0.26
	3.09
	1.08
	0
	1.73

	D7-1 
	D8 
	Chlorinated
	UK 
	15.1
	8.74
	103.35
	10.9
	0.41
	2.48
	1.59
	0.01
	0.27

	D7-2 
	D8 
	Chlorinated
	UK 
	12.65
	8.5
	101.15
	10.93
	0.11
	2.37
	1.48
	0.01
	0.2

	ND1.1 
	N1 
	Not-disinfected
	NL 
	11.4
	8.25
	542
	8.98
	0
	0.03
	1.01
	0
	0.62

	ND1.2 
	N1 
	Not-disinfected
	NL 
	11.8
	8.23
	546
	8.74
	0
	0.03
	1.01
	0
	0.6

	ND1.3 
	N1 
	Not-disinfected
	NL 
	12
	8.24
	546
	8.7
	0
	0.03
	1.09
	0
	0.61

	ND1-4 
	N1 
	Not-disinfected
	NL 
	14.8
	NM 
	NM 
	NM 
	0
	0.03
	1.04
	0
	0.55

	ND2-1 
	N2 
	Not-disinfected
	NL 
	12.4
	8.11
	467
	8.41
	0
	0
	2.8
	0
	0.99

	ND2-2 
	N2 
	Not-disinfected
	NL 
	11.8
	8.13
	472
	8.33
	0
	0.03
	2.72
	0
	0.91

	ND2-3 
	N2 
	Not-disinfected
	NL 
	NM 
	NM 
	NM 
	NM 
	0
	0
	2.63
	0
	0.93

	ND3-1 
	N3 
	Not-disinfected
	NL 
	11.7
	8.09
	619
	8.5
	0
	0
	5.6
	0
	2.78

	ND3-2 
	N3 
	Not-disinfected
	NL 
	11.3
	8.06
	599
	8.5
	0
	0
	5.5
	0
	2.84

	ND3-3 
	N3 
	Not-disinfected
	NL 
	10.7
	7.97
	618
	9.1
	0
	0
	5.4
	0
	2.76

	ND3-4 
	N3 
	Not-disinfected
	NL 
	10.1
	8.06
	614
	8.7
	0
	0
	5.4
	0
	2.98

	ND4-1 
	N4 
	Not-disinfected
	NL 
	11.9
	8.37
	322
	10.2
	0
	0
	1
	0
	0.48

	ND4-2 
	N4 
	Not-disinfected
	NL 
	11.4
	8.28
	336
	10.3
	0
	0
	1.1
	0
	0.53

	ND4-3 
	N4 
	Not-disinfected
	NL 
	10.8
	8.38
	334
	9.7
	0
	0
	1
	0
	0.48

	ND5-1 
	N5 
	Not-disinfected
	NL 
	11.6
	7.59
	507
	8.6
	0
	0
	3.9
	0
	2.59

	ND5-2 
	N5 
	Not-disinfected
	NL 
	10.3
	8.01
	527
	9.3
	0
	0
	3.8
	0
	0.96

	ND5-3 
	N5 
	Not-disinfected
	NL 
	10.7
	7.61
	482
	8.7
	0
	0
	4.2
	0
	2.79

	ND5-4 
	N5 
	Not-disinfected
	NL 
	9.5
	7.53
	506
	7.5
	0
	0
	3.2
	0
	2.8



Table S4. Assembly quality of contigs assessed with QUAST
	Assembly
	C1.final.contigs
	C2.final.contigs
	C3.final.contigs
	C4.final.contigs
	C5.final.contigs
	C6.final.contigs
	C7.final.contigs

	# contigs (>= 0 bp)
	117893
	36945
	176113
	124332
	198908
	37555
	75445

	# contigs (>= 1000 bp)
	30579
	11471
	56773
	41278
	56405
	12989
	23591

	# contigs (>= 5000 bp)
	2996
	1010
	4763
	4961
	5363
	901
	1782

	# contigs (>= 10000 bp)
	1384
	367
	1852
	2085
	1986
	375
	817

	# contigs (>= 25000 bp)
	395
	126
	471
	676
	452
	145
	331

	# contigs (>= 50000 bp)
	109
	62
	165
	288
	110
	63
	119

	Total length (>= 0 bp)
	153374424
	52826005
	242311893
	2.06E+08
	253581364
	54068173
	105845896

	Total length (>= 1000 bp)
	95367604
	35852307
	161383965
	1.5E+08
	158963361
	37242739
	70803630

	Total length (>= 5000 bp)
	47223348
	16632766
	69740074
	82650739
	67210775
	16046693
	32519166

	Total length (>= 10000 bp)
	36104036
	12239964
	49800669
	62999492
	44274899
	12527532
	25980512

	Total length (>= 25000 bp)
	21230888
	8726430
	29199061
	41906773
	21697898
	8969412
	18515877

	Total length (>= 50000 bp)
	11387676
	6510822
	18586322
	28295709
	10223077
	6079787
	11131103

	# contigs
	117893
	36945
	176113
	124332
	198908
	37555
	75445

	Largest contig
	502373
	214117
	559589
	350451
	536732
	303368
	276298

	Total length
	153374424
	52826005
	242311893
	2.06E+08
	253581364
	54068173
	105845896

	GC (%)
	59.83
	55.34
	58.15
	57.65
	59.35
	59.29
	61.19

	N50
	1524
	1920
	1662
	2769
	1510
	1747
	1723

	N75
	740
	818
	815
	934
	743
	860
	816

	L50
	15105
	4428
	24751
	10541
	29763
	5059
	9606

	L75
	53762
	15659
	79414
	45539
	93054
	16569
	33146

	# N's per 100 kbp
	0
	0
	0
	0
	0
	0
	0

	Assembly
	N1.final.contigs
	N2.final.contigs
	N3.final.contigs
	N4.final.contigs
	N5.final.contigs
	N1.final.contigs
	

	# contigs (>= 0 bp)
	434589
	276457
	577829
	146352
	424277
	434589
	

	# contigs (>= 1000 bp)
	94209
	56545
	106549
	28178
	111943
	94209
	

	# contigs (>= 5000 bp)
	3749
	2083
	3816
	1303
	5874
	3749
	

	# contigs (>= 10000 bp)
	1166
	597
	1433
	428
	1794
	1166
	

	# contigs (>= 25000 bp)
	184
	127
	334
	77
	426
	184
	

	# contigs (>= 50000 bp)
	45
	40
	73
	25
	111
	45
	

	Total length (>= 0 bp)
	412194081
	258002133
	517809378
	135117524
	4.57E+08
	412194081
	

	Total length (>= 1000 bp)
	187722440
	113478822
	208938915
	57796982
	2.47E+08
	187722440
	

	Total length (>= 5000 bp)
	40695785
	24086733
	47376948
	14484736
	67279394
	40695785
	

	Total length (>= 10000 bp)
	23302644
	14313696
	31282392
	8538209
	40029150
	23302644
	

	Total length (>= 25000 bp)
	8887070
	7436176
	14484524
	3475071
	19860983
	8887070
	

	Total length (>= 50000 bp)
	4274078
	4400789
	5630995
	1818118
	9288410
	4274078
	

	# contigs
	434589
	276457
	577829
	146352
	424277
	434589
	

	Largest contig
	280666
	483502
	409981
	141622
	497436
	280666
	

	Total length
	412194081
	258002133
	517809378
	135117524
	4.57E+08
	412194081
	

	GC (%)
	53.77
	53.2
	53.16
	56.83
	57.05
	53.77
	

	N50
	916
	888
	840
	872
	1092
	916
	

	N75
	638
	631
	619
	623
	694
	638
	

	L50
	113430
	73056
	161368
	38665
	94087
	113430
	

	L75
	250905
	161057
	343927
	85390
	228523
	250905
	

	# N's per 100 kbp
	0
	0
	0
	0
	0
	0
	





Table S5 Quality of viral contigs assessed with QUAST
	Assembly
	free viral contig
	prophage contig

	# contigs (>= 1000 bp)
	13819
	405

	# contigs (>= 5000 bp)
	4353
	220

	# contigs (>= 10000 bp)
	1173
	122

	# contigs (>= 25000 bp)
	187
	46

	# contigs (>= 50000 bp)
	31
	5

	Total length (>= 0 bp)
	74587267
	4322207

	Total length (>= 1000 bp)
	74048606
	4312334

	Total length (>= 5000 bp)
	43385599
	3704740

	Total length (>= 10000 bp)
	22014705
	3018505

	Total length (>= 25000 bp)
	7820905
	1873247

	Total length (>= 50000 bp)
	2617992
	381209

	# contigs
	14489
	417

	Largest contig
	242045
	116368

	Total length
	74577890
	4322207

	GC (%)
	51.44
	59.74

	N50
	5913
	19018

	N75
	3789
	8141

	L50
	3229
	60

	L75
	7261
	147

	# N's per 100 kbp
	0
	0



Table S6 Genes related to resistance to Chlorinated and Biofilm formation.
	Nitrogen metabolism
	Sulfur metabolism
	Glycan biosynthesis and metabolism
	Membrane transport
	Biofilm formation 
	superoxide dismutase

	K00260
	gudB
	K00184
	dmsB
	K00717
	FUT8
	K01995
	livG
	K01657
	trpE
	K00518
	sodN

	K00261
	GLUD1_2
	K00185
	dmsC
	K00721
	DPM1
	K01996
	livF
	K01658
	trpG
	K04564
	SOD2

	K00262
	E1.4.1.4
	K00299
	ssuE
	K00726
	MGAT1
	K01997
	livH
	K01768
	E4.6.1.1
	K04565
	SOD1

	K00264
	GLT1
	K00380
	cysJ
	K00729
	ALG5
	K01998
	livM
	K02398
	flgM
	K04569
	CCS

	K00265
	gltB
	K00381
	cysI
	K00730
	OST4
	K01999
	livK
	K02405
	fliA
	K16627
	SOD3

	K00266
	gltD
	K00385
	asrC
	K00736
	MGAT2
	K02000
	proV
	K02657
	pilG
	K00118
	gfo

	K00284
	GLU
	K00386
	sorB
	K00737
	MGAT3
	K02001
	proW
	K02658
	pilH
	K00169
	porA

	K00360
	nasB
	K00387
	SUOX
	K00738
	MGAT4A_B
	K02002
	proX
	K02659
	pilI
	K00170
	porB

	K00362
	nirB
	K00390
	cysH
	K00744
	MGAT5
	K02006
	cbiO
	K02660
	pilJ
	K00171
	porD

	K00363
	nirD
	K00392
	sir
	K00778
	SIAT1
	K02007
	cbiM
	K03563
	csrA
	K00172
	porC, porG

	K00366
	nirA
	K00394
	aprA
	K00779
	SIAT2
	K02008
	cbiQ
	K03651
	cpdA
	K00174
	korA, oorA, oforA

	K00367
	narB
	K00395
	aprB
	K00902
	DOLK
	K02009
	cbiN
	K06596
	chpA
	K00175
	korB, oorB, oforB

	K00368
	nirK
	K00640
	cysE
	K01001
	ALG7
	K02010
	afuC
	K06598
	chpC
	K00176
	korD, oorD

	K00370
	narG
	K00641
	metX
	K01228
	MOGS
	K02011
	afuB
	K07678
	barA
	K00177
	korC, oorC

	K00371
	narH
	K00651
	metA
	K01230
	MAN1A_C
	K02012
	afuA
	K07689
	uvrY
	K00179
	iorA

	K00372
	nasA
	K00860
	cysC
	K01231
	MAN2
	K02017
	modC
	K10914
	crp
	K00180
	iorB

	K00374
	narI
	K00955
	cysNC
	K03842
	ALG1
	K02018
	modB
	K10941
	flrA
	K00186
	vorA

	K00376
	nosZ
	K00956
	cysN
	K03843
	ALG2
	K02020
	modA
	K11444
	wspR
	K00187
	vorB

	K00459
	ncd2
	K00957
	cysD
	K03844
	ALG11
	K02036
	pstB
	K11890
	impM
	K00188
	vorD

	K00531
	anfG
	K00958
	sat
	K03845
	ALG3
	K02037
	pstC
	K11891
	impL
	K00189
	vorG, porG

	K00926
	arcC
	K00988
	APA1_2
	K03846
	ALG9
	K02038
	pstA
	K11893
	impJ
	K00258
	SWNR

	K01455
	E3.5.1.49
	K01011
	TST
	K03847
	ALG12
	K02040
	pstS
	K11895
	impH
	K00313
	fixC

	K01501
	E3.5.5.1
	K01082
	cysQ
	K03848
	ALG6
	K02041
	phnC
	K11900
	impC
	K00330
	nuoA

	K01672
	CA
	K01738
	cysK
	K03849
	ALG8
	K02042
	phnE
	K11901
	impB
	K00331
	nuoB

	K01673
	cynT
	K01739
	metB
	K03850
	ALG10
	K02044
	phnD
	K11902
	impA
	K00332
	nuoC

	K01674
	cah
	K02045
	cysA
	K05546
	GANAB
	K02045
	cysA
	K11903
	hcp
	K00333
	nuoD

	K01725
	cynS
	K02046
	cysU
	K07151
	STT3
	K02046
	cysU
	K11907
	vasG
	K00334
	nuoE

	K01743
	E4.2.1.1
	K02047
	cysW
	K07252
	DOLPP1
	K02047
	cysW
	K11912
	ppkA
	K00335
	nuoF

	K01915
	glnA
	K02048
	cysP
	K07432
	ALG13
	K02048
	cysP
	K11913
	fha1
	K00336
	nuoG

	K01948
	CPS1
	K02439
	glpE
	K07441
	ALG14
	K02062
	thiQ
	K11915
	stp1
	K00337
	nuoH

	K02305
	norC
	K03119
	tauD
	K07966
	B4GALT1
	K02063
	thiP
	K12990
	rfbF
	K00338
	nuoI

	K02567
	napA
	K04091
	ssuD
	K07967
	B4GALT2
	K02064
	thiB
	K13060
	lasI
	K00339
	nuoJ

	K02568
	napB
	K05301
	sorA
	K07968
	B4GALT3
	K02065
	mlaF
	K13061
	rhlI
	K00340
	nuoK

	K02575
	NRT
	K05907
	APR
	K09658
	DPM2
	K02066
	mlaE
	K13487
	wspA
	K00341
	nuoL

	K02586
	nifD
	K05908
	doxDA
	K09659
	DPM3
	K02067
	mlaD
	K13488
	wspB
	K00342
	nuoM

	K02588
	nifH
	K06881
	nrnA
	K09661
	MGAT5B
	K02071
	metN
	K13489
	wspD
	K00343
	nuoN

	K02591
	nifK
	K07306
	dmsA
	K12345
	SRD5A3
	K02072
	metI
	K13490
	wspE
	K00345
	ndhS

	K03385
	nrfA
	K07307
	dmsB
	K12666
	OST1
	K02073
	metQ
	K13491
	wspF
	K00346
	nqrA

	K04561
	norB
	K07308
	dmsC
	K12667
	SWP1
	K02193
	ccmA
	K16011
	algA
	K00347
	nqrB

	K05601
	hcp
	K08352
	phsA
	K12668
	OST2
	K02194
	ccmB
	K17940
	pqsH
	K00348
	nqrC

	K10534
	NR
	K08353
	phsB
	K12669
	OST3
	K02195
	ccmC
	K18000
	pqsA
	K00349
	nqrD

	K10535
	hao
	K08354
	phsC
	K12670
	WBP1
	K02196
	ccmD
	K18001
	pqsB
	K00350
	nqrE

	K10944
	pmoA-amoA
	K08357
	ttrA
	K12691
	OST5
	K02424
	fliY
	K18002
	pqsC
	K00351
	nqrF

	K10945
	pmoB-amoB
	K08358
	ttrB
	K13748
	MGAT4C
	K02471
	bacA
	K18003
	pqsD
	K00370
	narG, narZ, nxrA

	K10946
	pmoC-amoC
	K08359
	ttrC
	K23741
	MAN1B
	K03523
	bioY
	K18099
	rhlR
	K00371
	narH, narY, nxrB

	K15371
	GDH2
	K10150
	cysO
	K01186
	NEU1
	K05031
	CFTR
	K18100
	rhlA
	K03611
	dsbB

	K15576
	nrtA
	K10764
	metZ
	K01190
	lacZ
	K05032
	ABCC8
	K18101
	rhlB
	K03612
	rnfG

	K15577
	nrtB
	K10831
	tauB
	K01191
	MAN2C1
	K05033
	ABCC9
	K18304
	lasR
	K03613
	rnfE

	K15578
	nrtC
	K11180
	dsrA
	K01192
	E3.2.1.25
	K05641
	ABCA1
	K19291
	alg44
	K03614
	rnfD

	K15579
	nrtD
	K11181
	dsrB
	K01201
	GBA
	K05642
	ABCA2
	K19735
	mvfR
	K03615
	rnfC

	K15864
	nirS
	K13034
	ATCYSC1
	K01206
	FUCA
	K05643
	ABCA3
	K20257
	pqsE
	K03616
	rnfB

	K15876
	nrfH
	K13811
	PAPSS
	K01227
	ENGASE
	K05644
	ABCA4
	K20258
	lecA
	K03617
	rnfA

	K15877
	CYP55
	K15422
	SAL
	K01444
	AGA
	K05645
	ABCA7
	K20259
	lecB
	K03673
	dsbA

	K17877
	NIT-6
	K15551
	tauA
	K12111
	ebgA
	K05646
	ABCA12
	K20968
	exsA
	K03737
	por, nifJ

	K18245
	CA2
	K15552
	tauC
	K12112
	ebgC
	K05647
	ABCA13
	K20969
	rsmY
	K03738
	aor

	K18246
	CA4
	K15553
	ssuA
	K12309
	GLB1
	K05648
	ABCA5
	K20970
	rsmZ
	K03878
	ND1

	K19823
	NAO
	K15554
	ssuC
	K12311
	MAN2B1
	K05649
	ABCA6
	K20971
	ladS
	K03879
	ND2

	K20932
	K20932
	K15555
	ssuB
	K12312
	MAN2B2
	K05650
	ABCA8
	K20972
	retS
	K03880
	ND3

	K20933
	K20933
	K15759
	IMPAD1
	K12357
	NEU2_3_4
	K05651
	ABCA9
	K20973
	sagS
	K03881
	ND4

	K20934
	K20934
	K15762
	tmoC
	K12373
	HEXA_B
	K05652
	ABCA10
	K20974
	K20974
	K03882
	ND4L

	K20935
	hdh
	K15765
	tmoF
	K13714
	atl
	K05653
	ABCB2
	K20975
	K20975
	K03883
	ND5

	K22896
	vnfD
	K16936
	doxA
	K14459
	HEX
	K05654
	ABCB3
	K20976
	hptB
	K03884
	ND6

	K22897
	vnfK
	K16937
	doxD
	K15923
	AXY8
	K05655
	ABCB8
	K20977
	hsbR
	K04090
	E1.2.7.8

	K22898
	vnfG
	K16950
	asrA
	K17108
	GBA2
	K05656
	ABCB9
	K20978
	hsbA
	K05369
	pebA

	K22899
	vnfH
	K16951
	asrB
	K20730
	FDL
	K05657
	ABCB10
	K20987
	pslD
	K05370
	pebB

	
	
	K16952
	sor
	K23550
	nanH
	K05658
	ABCB1
	K20997
	pslA
	K05371
	pcyA

	
	
	K16953
	dddL
	K23989
	lytD
	K05659
	ABCB4
	K20998
	pslE
	K05572
	ndhA

	
	
	K16954
	mtsA
	K00710
	GALNT
	K05660
	ABCB5
	K20999
	pslF
	K05573
	ndhB

	
	
	K16964
	ddhA
	K00727
	GCNT1
	K05661
	ABCB6
	K21000
	pslG
	K05574
	ndhC

	
	
	K16965
	ddhB
	K00731
	C1GALT1
	K05662
	ABCB7
	K21001
	pslH
	K05575
	ndhD

	
	
	K16966
	ddhC
	K00739
	B3GNT6
	K05664
	ABCB11
	K21002
	pslI
	K05576
	ndhE

	
	
	K16967
	dmoA
	K00780
	SIAT4A
	K05665
	ABCC1
	K21003
	pslJ
	K05577
	ndhF

	
	
	K16968
	msmA
	K03368
	SIAT4B
	K05666
	ABCC2
	K21004
	pslK
	K05578
	ndhG

	
	
	K16969
	msmB
	K03373
	SIAT7C
	K05667
	ABCC3
	K21005
	pslL
	K05579
	ndhH

	
	
	K17069
	MET17
	K03374
	SIAT7D
	K05668
	ABCC5
	K21006
	pelA
	K05580
	ndhI

	
	
	K17217
	mccB
	K03479
	SIAT7A
	K05669
	ABCC6
	K21007
	pelB
	K05581
	ndhJ

	
	
	K17218
	sqr
	K06616
	SIAT7B
	K05670
	ABCC13
	K21008
	pelC
	K05582
	ndhK

	
	
	K17219
	sreA
	K07970
	B3GNT3
	K05671
	ABCC11
	K21009
	pelD
	K05583
	ndhL

	
	
	K17220
	sreB
	K09653
	C1GALT2
	K05672
	ABCC12
	K21010
	pelE
	K05584
	ndhM

	
	
	K17221
	sreC
	K09662
	GCNT3
	K05673
	ABCC4
	K21011
	pelF
	K05585
	ndhN

	
	
	K17222
	soxA
	K09663
	GCNT4
	K05674
	ABCC10
	K21012
	pelG
	K06988
	fno

	
	
	K17223
	soxX
	K09905
	B4GALT5
	K05675
	ABCD1
	K21019
	sadC
	K07302
	iorA

	
	
	K17224
	soxB
	K00717
	FUT8
	K05676
	ABCD2
	K21020
	siaD
	K07303
	iorB

	
	
	K17225
	soxC
	K00726
	MGAT1
	K05677
	ABCD3
	K21021
	tpbB
	K07469
	mop

	
	
	K17226
	soxY
	K00730
	OST4
	K05678
	ABCD4
	K21022
	roeA
	K08101
	HY2

	
	
	K17227
	soxZ
	K00736
	MGAT2
	K05679
	ABCG1
	K21023
	mucR
	K11209
	yghU, yfcG

	
	
	K17228
	sfnG
	K00738
	MGAT4A_B
	K05680
	ABCG4
	K21024
	bifA
	K11933
	hcr

	
	
	K17229
	fccB
	K00753
	E2.4.1.214
	K05681
	ABCG2
	K21025
	fimX
	K13378
	nuoCD

	
	
	K17230
	fccA
	K00781
	SIAT6
	K05682
	ABCG3
	K23127
	fimW
	K13380
	nuoBCD

	
	
	K17285
	SELENBP1
	K01230
	MAN1A_C
	K05683
	ABCG5
	K25205
	pslC
	K13562
	btrV, btrU

	
	
	K17486
	dmdA
	K01231
	MAN2
	K05684
	ABCG8
	K00688
	PYG
	K13955
	yogA

	
	
	K17725
	ETHE1
	K03714
	XYLT
	K05685
	macB
	K00694
	bcsA
	K14189
	dltE

	
	
	K17993
	hydA
	K03842
	ALG1
	K05772
	tupA
	K00703
	glgA
	K15329
	pksE

	
	
	K17994
	hydD
	K03843
	ALG2
	K05773
	tupB
	K00975
	glgC
	K15863
	nuoLM

	
	
	K17995
	hydG
	K03844
	ALG11
	K05776
	modF
	K01991
	wza
	K15977
	K15977

	
	
	K17996
	hydB
	K03845
	ALG3
	K05813
	ugpB
	K02398
	flgM
	K16015
	rifL, asm44

	
	
	K20034
	dmdB
	K03846
	ALG9
	K05814
	ugpA
	K02402
	flhC
	K16885
	qmoA

	
	
	K20035
	dmdC
	K03847
	ALG12
	K05815
	ugpE
	K02403
	flhD
	K16886
	qmoB

	
	
	K20036
	dmdD
	K05528
	OCH1
	K05816
	ugpC
	K02405
	fliA
	K16887
	qmoC

	
	
	K21307
	soeA
	K05529
	MNN9
	K05845
	opuC
	K02425
	fliZ
	K17218
	sqr

	
	
	K21308
	soeB
	K05530
	VAN1
	K05846
	opuBD
	K02777
	crr
	K17290
	HTATIP2

	
	
	K21309
	soeC
	K05531
	MNN10
	K05847
	opuA
	K03087
	rpoS
	K18166
	FOXRED1

	
	
	K21310
	mddA
	K05532
	MNN11
	K06073
	btuC
	K03563
	csrA
	K18360
	padA

	
	
	K22470
	SQOR
	K05533
	ANP1
	K06074
	btuD
	K03566
	gcvA
	K18361
	padB

	
	
	K22622
	soxD
	K05534
	HOC1
	K06159
	yojI
	K03567
	gcvR
	K18362
	padC

	
	
	K22966
	HINT4
	K05535
	MNN2
	K06160
	pvdE
	K04333
	csgD
	K18363
	padD

	
	
	K23163
	sbp
	K05536
	MNN5
	K06161
	syrD
	K04334
	csgA
	K18367
	CoADR

	
	
	K23304
	cysE
	K05537
	KTR6
	K06726
	rbsD
	K04335
	csgB
	K18535
	thnA

	
	
	
	
	K05538
	MNN1
	K06857
	tupC
	K04336
	csgC
	K18536
	thnD

	
	
	
	
	K07151
	STT3
	K06858
	btuF
	K04761
	oxyR
	K19070
	oorA

	
	
	
	
	K07432
	ALG13
	K06861
	lptB
	K05851
	cyaA
	K19071
	oorB

	
	
	
	
	K07441
	ALG14
	K07091
	lptF
	K06204
	dksA
	K19072
	oorD

	
	
	
	
	K07966
	B4GALT1
	K07122
	mlaB
	K07173
	luxS
	K19190
	nboR

	
	
	
	
	K07967
	B4GALT2
	K07323
	mlaC
	K07638
	envZ
	K19329
	WWOX

	
	
	
	
	K07968
	B4GALT3
	K07335
	bmpA
	K07648
	arcB
	K19550
	bacG

	
	
	
	
	K09656
	B4GALNT3
	K08711
	ABCG2.PDR
	K07659
	ompR
	K20169
	nox, nicA2

	
	
	
	
	K09657
	B4GALNT4
	K08712
	ABCG2.SNQ2
	K07676
	rcsD
	K20170
	nicA1

	
	
	
	
	K09672
	CHST8
	K09688
	kpsM
	K07677
	rcsC
	K20425
	acbN

	
	
	
	
	K09673
	CHST9
	K09689
	kpsT
	K07678
	barA
	K20586
	livW

	
	
	
	
	K12373
	HEXA_B
	K09690
	wzm
	K07687
	rcsB
	K21416
	acoA

	
	
	
	
	K12666
	OST1
	K09691
	wzt
	K07689
	uvrY
	K21417
	acoB

	
	
	
	
	K12667
	SWP1
	K09692
	tagG
	K07773
	arcA
	K21739
	rclA

	
	
	
	
	K12668
	OST2
	K09693
	tagH
	K07781
	rcsA
	K21793
	redK

	
	
	
	
	K12669
	OST3
	K09694
	nodJ
	K07782
	sdiA
	K22171
	fqoA

	
	
	
	
	K12670
	WBP1
	K09695
	nodI
	K10914
	crp
	K22172
	fqoBC

	
	
	
	
	K12691
	OST5
	K09696
	natB
	K11531
	lsrR
	K22173
	fqoD

	
	
	
	
	K13748
	MGAT4C
	K09697
	natA
	K11931
	pgaB
	K22174
	fqoF

	
	
	
	
	K14412
	FUT13
	K09808
	lolC_E
	K11935
	pgaA
	K22175
	fqoH

	
	
	
	
	K14413
	GALT1
	K09810
	lolD
	K11936
	pgaC
	K22176
	fqoI

	
	
	
	
	K14434
	GALT-1
	K09811
	ftsX
	K11937
	pgaD
	K22177
	fqoJ

	
	
	
	
	K14459
	HEX
	K09812
	ftsE
	K12687
	flu
	K22178
	fqoK

	
	
	
	
	K14464
	FUT-1
	K09813
	hrtB
	K14051
	gmr
	K22179
	fqoL

	
	
	
	
	K20730
	FDL
	K09814
	hrtA
	K18502
	dsrA
	K22180
	fqoM

	
	
	
	
	K23741
	MAN1B
	K09815
	znuA
	K18504
	arcZ
	K22181
	fqoN

	
	
	
	
	K00710
	GALNT
	K09816
	znuB
	K18509
	rydC
	K22470
	SQOR

	
	
	
	
	K00728
	POMT
	K09817
	znuC
	K18515
	csrB
	K22622
	soxD

	
	
	
	
	K00731
	C1GALT1
	K09969
	aapJ
	K18516
	csrC
	K22770
	K22770

	
	
	
	
	K00778
	SIAT1
	K09970
	aapQ
	K18518
	rprA
	K23051
	ndhT

	
	
	
	
	K00779
	SIAT2
	K09971
	aapM
	K18521
	gcvB
	K23052
	ndhU

	
	
	
	
	K00781
	SIAT6
	K09972
	aapP
	K18522
	omrA
	K23065
	SWNN

	
	
	
	
	K03691
	POFUT
	K09996
	artJ
	K18523
	omrB
	K24426
	PYROXD1

	
	
	
	
	K05538
	MNN1
	K09997
	artI
	K18528
	oxyS
	K24857
	AFLX

	
	
	
	
	K05948
	FNG
	K09998
	artM
	K18968
	adrA
	K24858
	AFLY

	
	
	
	
	K07966
	B4GALT1
	K09999
	artQ
	K21084
	yegE
	K25008
	rnfC2

	
	
	
	
	K07967
	B4GALT2
	K10000
	artP
	K21085
	yedQ
	
	

	
	
	
	
	K07968
	B4GALT3
	K10001
	gltI
	K21086
	yhjH
	
	

	
	
	
	
	K09653
	C1GALT2
	K10002
	gltK
	K21087
	ycgR
	
	

	
	
	
	
	K09667
	OGT
	K10003
	gltJ
	K21088
	ydaM
	
	

	
	
	
	
	K10967
	KTR1_3
	K10004
	gltL
	K21089
	mlrA
	
	

	
	
	
	
	K10968
	MNT2
	K10005
	gluB
	K21090
	adrB
	
	

	
	
	
	
	K10969
	MNT3
	K10006
	gluC
	K21091
	mcaS
	
	

	
	
	
	
	K10970
	MNN25
	K10007
	gluD
	K00640
	cysE
	
	

	
	
	
	
	K10971
	GMA12
	K10008
	gluA
	K01791
	wecB
	
	

	
	
	
	
	K11703
	GLT25D
	K10009
	tcyB
	K01912
	paaK
	
	

	
	
	
	
	K13646
	PLOD3
	K10010
	tcyC
	K02405
	fliA
	
	

	
	
	
	
	K13667
	POGLUT1
	K10013
	argT
	K02452
	gspC
	
	

	
	
	
	
	K13675
	B3GALTL
	K10014
	hisJ
	K02453
	gspD
	
	

	
	
	
	
	K13676
	GXYLT
	K10015
	hisM
	K02454
	gspE
	
	

	
	
	
	
	K18134
	EOGT
	K10016
	hisQ
	K02455
	gspF
	
	

	
	
	
	
	K20781
	SGT1
	K10017
	hisP
	K02456
	gspG
	
	

	
	
	
	
	K20782
	HPAT
	K10018
	occT
	K02457
	gspH
	
	

	
	
	
	
	K20783
	RRA
	K10019
	occM
	K02458
	gspI
	
	

	
	
	
	
	K20784
	XEG113
	K10020
	occQ
	K02459
	gspJ
	
	

	
	
	
	
	K23800
	XXYLT1
	K10021
	occP
	K02460
	gspK
	
	

	
	
	
	
	K23840
	GlcAT-P
	K10022
	aotJ
	K02461
	gspL
	
	

	
	
	
	
	K00728
	POMT
	K10023
	aotM
	K02462
	gspM
	
	

	
	
	
	
	K00735
	B3GAT1
	K10024
	aotQ
	K02463
	gspN
	
	

	
	
	
	
	K00781
	SIAT6
	K10025
	aotP
	K02472
	wecC
	
	

	
	
	
	
	K03663
	FUT9
	K10036
	glnH
	K02777
	crr
	
	

	
	
	
	
	K07632
	FUT4
	K10037
	glnP
	K02779
	ptsG
	
	

	
	
	
	
	K07966
	B4GALT1
	K10038
	glnQ
	K03087
	rpoS
	
	

	
	
	
	
	K07967
	B4GALT2
	K10039
	peb1A
	K03092
	rpoN
	
	

	
	
	
	
	K07968
	B4GALT3
	K10040
	peb1B
	K03557
	fis
	
	

	
	
	
	
	K09654
	B3GALNT2
	K10041
	peb1C
	K03563
	csrA
	
	

	
	
	
	
	K09661
	MGAT5B
	K10094
	cbiK
	K03606
	wcaJ
	
	

	
	
	
	
	K09666
	POMGNT1
	K10107
	kpsE
	K03666
	hfq
	
	

	
	
	
	
	K09668
	LARGE
	K10108
	malE
	K05851
	cyaA
	
	

	
	
	
	
	K09674
	CHST10
	K10109
	malF
	K05946
	tagA
	
	

	
	
	
	
	K10157
	B3GAT2
	K10110
	malG
	K07173
	luxS
	
	

	
	
	
	
	K17547
	SGK196
	K10111
	malK
	K07181
	cdgJ
	
	

	
	
	
	
	K18207
	POMGNT2
	K10112
	msmX
	K07678
	barA
	
	

	
	
	
	
	K19872
	FKTN
	K10117
	msmE
	K07689
	uvrY
	
	

	
	
	
	
	K19873
	FKRP
	K10118
	msmF
	K08604
	hap
	
	

	
	
	
	
	K21031
	ISPD
	K10119
	msmG
	K08720
	ompU
	
	

	
	
	
	
	K21032
	B4GAT1
	K10188
	lacE
	K10909
	luxQ
	
	

	
	
	
	
	K21052
	TMEM5
	K10189
	lacF
	K10910
	luxP
	
	

	
	
	
	
	K01132
	GALNS
	K10190
	lacG
	K10911
	luxU
	
	

	
	
	
	
	K01135
	ARSB
	K10191
	lacK
	K10912
	luxO
	
	

	
	
	
	
	K01136
	IDS
	K10192
	togB
	K10913
	hapR
	
	

	
	
	
	
	K01137
	GNS
	K10193
	togM
	K10914
	crp
	
	

	
	
	
	
	K01195
	uidA
	K10194
	togN
	K10915
	cqsA
	
	

	
	
	
	
	K01197
	hya
	K10195
	togA
	K10916
	cqsS
	
	

	
	
	
	
	K01205
	NAGLU
	K10196
	glcS
	K10917
	aphA
	
	

	
	
	
	
	K01207
	nagZ
	K10197
	glcT
	K10918
	aphB
	
	

	
	
	
	
	K01217
	IDUA
	K10198
	glcU
	K10919
	tcpH
	
	

	
	
	
	
	K01565
	SGSH
	K10199
	glcV
	K10920
	tcpP
	
	

	
	
	
	
	K07964
	HPSE
	K10200
	ngcE
	K10921
	toxR
	
	

	
	
	
	
	K07965
	HPSE2
	K10201
	ngcF
	K10922
	toxS
	
	

	
	
	
	
	K10532
	HGSNAT
	K10202
	ngcG
	K10923
	tcpN
	
	

	
	
	
	
	K12309
	GLB1
	K10227
	smoE
	K10924
	mshA
	
	

	
	
	
	
	K12373
	HEXA_B
	K10228
	smoF
	K10925
	mshB
	
	

	
	
	
	
	K00771
	XYLT
	K10229
	smoG
	K10926
	mshC
	
	

	
	
	
	
	K00733
	B4GALT7
	K10232
	aglE
	K10927
	mshD
	
	

	
	
	
	
	K00734
	B3GALT6
	K10233
	aglF
	K10928
	ctxA
	
	

	
	
	
	
	K10158
	B3GAT3
	K10234
	aglG
	K10929
	ctxB
	
	

	
	
	
	
	K00746
	CSGALNACT1_2
	K10235
	aglK
	K10930
	tcpA
	
	

	
	
	
	
	K13499
	CHSY
	K10236
	thuE
	K10931
	tcpB
	
	

	
	
	
	
	K00747
	CHPF
	K10237
	thuF
	K10932
	tcpC
	
	

	
	
	
	
	K03419
	CHPF2
	K10238
	thuG
	K10933
	tcpD
	
	

	
	
	
	
	K13500
	fcbD
	K10240
	cebE
	K10934
	tcpE
	
	

	
	
	
	
	K01794
	DSE
	K10241
	cebF
	K10935
	tcpF
	
	

	
	
	
	
	K01017
	CHST11
	K10242
	cebG
	K10936
	acfA
	
	

	
	
	
	
	K04742
	CHST12
	K10439
	rbsB
	K10937
	acfB
	
	

	
	
	
	
	K07779
	CHST13
	K10440
	rbsC
	K10938
	acfC
	
	

	
	
	
	
	K01020
	CHST3
	K10441
	rbsA
	K10939
	acfD
	
	

	
	
	
	
	K04743
	CHST7
	K10537
	araF
	K10940
	ompT
	
	

	
	
	
	
	K08106
	CHST15
	K10538
	araH
	K10941
	flrA
	
	

	
	
	
	
	K03193
	UST
	K10539
	araG
	K10942
	flrB
	
	

	
	
	
	
	K08105
	D4ST1
	K10540
	mglB
	K10943
	flrC
	
	

	
	
	
	
	K00717
	FUT8
	K10541
	mglC
	K10961
	tcpI
	
	

	
	
	
	
	K00741
	B3GNT2
	K10542
	mglA
	K10962
	tcpQ
	
	

	
	
	
	
	K00780
	SIAT4A
	K10543
	xylF
	K10963
	tcpR
	
	

	
	
	
	
	K00781
	SIAT6
	K10544
	xylH
	K10964
	tcpS
	
	

	
	
	
	
	K01022
	CHST1
	K10545
	xylG
	K10965
	tcpT
	
	

	
	
	
	
	K03368
	SIAT4B
	K10546
	ABC.GGU.S
	K12276
	mshE
	
	

	
	
	
	
	K04745
	CHST2
	K10547
	ABC.GGU.P
	K13246
	vieA
	
	

	
	
	
	
	K04746
	CHST4
	K10548
	ABC.GGU.A
	K15851
	qrr
	
	

	
	
	
	
	K07966
	B4GALT1
	K10549
	alsB
	K16554
	exoP
	
	

	
	
	
	
	K07967
	B4GALT2
	K10550
	alsC
	K18515
	csrB
	
	

	
	
	
	
	K07968
	B4GALT3
	K10551
	alsA
	K20918
	vpsT
	
	

	
	
	
	
	K07969
	B4GALT4
	K10552
	frcB
	K20919
	vpsR
	
	

	
	
	
	
	K09664
	B3GNT7
	K10553
	frcC
	K20920
	vpsM
	
	

	
	
	
	
	K09671
	CHST6
	K10554
	frcA
	K20921
	vpsD
	
	

	
	
	
	
	K00733
	B4GALT7
	K10555
	lsrB
	K20922
	vpsI
	
	

	
	
	
	
	K00734
	B3GALT6
	K10556
	lsrC
	K20945
	vpsU
	
	

	
	
	
	
	K00771
	XYLT
	K10557
	lsrD
	K20946
	vpsE
	
	

	
	
	
	
	K01024
	HS3ST1
	K10558
	lsrA
	K20947
	vpsF
	
	

	
	
	
	
	K01793
	GLCE
	K10559
	rhaS
	K20948
	vpsJ
	
	

	
	
	
	
	K02366
	EXT1
	K10560
	rhaP
	K20949
	vpsP
	
	

	
	
	
	
	K02367
	EXT2
	K10561
	rhaQ
	K20950
	vpsQ
	
	

	
	
	
	
	K02368
	EXTL1
	K10562
	rhaT
	K20951
	bap1
	
	

	
	
	
	
	K02369
	EXTL2
	K10820
	ytfR
	K20952
	rbmC
	
	

	
	
	
	
	K02370
	EXTL3
	K10823
	oppF
	K20953
	rbmA
	
	

	
	
	
	
	K02513
	HS2ST1
	K10824
	nikE
	K20954
	acgB
	
	

	
	
	
	
	K02514
	HS6ST1
	K10829
	fhuC
	K20955
	cdgK
	
	

	
	
	
	
	K02576
	NDST1
	K10830
	psaB
	K20956
	cdgA
	
	

	
	
	
	
	K02577
	NDST2
	K10831
	tauB
	K20957
	cdgH
	
	

	
	
	
	
	K02578
	NDST3
	K11004
	hlyB
	K20958
	cdgL
	
	

	
	
	
	
	K02579
	NDST4
	K11050
	cylA
	K20959
	cdgM
	
	

	
	
	
	
	K07808
	HS3ST2
	K11051
	cylB
	K20960
	K20960
	
	

	
	
	
	
	K07809
	HS3ST3
	K11069
	potD
	K20961
	vpvC
	
	

	
	
	
	
	K08102
	HS6ST2
	K11070
	potC
	K20962
	cdgC
	
	

	
	
	
	
	K08103
	HS6ST3
	K11071
	potB
	K20963
	acgA
	
	

	
	
	
	
	K08104
	HS3ST5
	K11072
	potA
	K20964
	cdpA
	
	

	
	
	
	
	K10158
	B3GAT3
	K11073
	potF
	K20965
	rocS
	
	

	
	
	
	
	K00677
	lpxA
	K11074
	potI
	K20966
	mbaA
	
	

	
	
	
	
	K00713
	waaD
	K11075
	potH
	K20988
	vpsN
	
	

	
	
	
	
	K00748
	lpxB
	K11076
	potG
	
	
	
	

	
	
	
	
	K00912
	lpxK
	K11077
	attC
	
	
	
	

	
	
	
	
	K00979
	kdsB
	K11078
	attB
	
	
	
	

	
	
	
	
	K01627
	kdsA
	K11079
	attA2
	
	
	
	

	
	
	
	
	K02517
	lpxL
	K11080
	attA1
	
	
	
	

	
	
	
	
	K02527
	kdtA
	K11081
	phnS
	
	
	
	

	
	
	
	
	K02535
	lpxC
	K11082
	phnV
	
	
	
	

	
	
	
	
	K02536
	lpxD
	K11083
	phnU
	
	
	
	

	
	
	
	
	K02560
	lpxM
	K11084
	phnT
	
	
	
	

	
	
	
	
	K02840
	waaB
	K11085
	msbA
	
	
	
	

	
	
	
	
	K02841
	waaC
	K11601
	mntC
	
	
	
	

	
	
	
	
	K02843
	waaF
	K11602
	mntB
	
	
	
	

	
	
	
	
	K02844
	waaG
	K11603
	mntA
	
	
	
	

	
	
	
	
	K02847
	waaL
	K11604
	sitA
	
	
	
	

	
	
	
	
	K02848
	waaP
	K11605
	sitC
	
	
	
	

	
	
	
	
	K02849
	waaQ
	K11606
	sitD
	
	
	
	

	
	
	
	
	K02850
	waaY
	K11607
	sitB
	
	
	
	

	
	
	
	
	K03269
	lpxH
	K11631
	bceA
	
	
	
	

	
	
	
	
	K03270
	kdsC
	K11632
	bceB
	
	
	
	

	
	
	
	
	K03271
	gmhA
	K11704
	mtsA
	
	
	
	

	
	
	
	
	K03272
	gmhC
	K11705
	mtsC
	
	
	
	

	
	
	
	
	K03273
	gmhB
	K11706
	mtsB
	
	
	
	

	
	
	
	
	K03274
	gmhD
	K11707
	troA
	
	
	
	

	
	
	
	
	K03275
	waaO
	K11708
	troC
	
	
	
	

	
	
	
	
	K03276
	waaR
	K11709
	troD
	
	
	
	

	
	
	
	
	K03277
	waaU
	K11710
	troB
	
	
	
	

	
	
	
	
	K03278
	waaI
	K11720
	lptG
	
	
	
	

	
	
	
	
	K03279
	waaJ
	K11950
	cmpA
	
	
	
	

	
	
	
	
	K03280
	waaK
	K11951
	cmpB
	
	
	
	

	
	
	
	
	K03760
	eptA
	K11952
	cmpC
	
	
	
	

	
	
	
	
	K06041
	kdsD
	K11953
	cmpD
	
	
	
	

	
	
	
	
	K07031
	hddA
	K11954
	natB
	
	
	
	

	
	
	
	
	K07264
	arnT
	K11955
	natC
	
	
	
	

	
	
	
	
	K09778
	lpxJ
	K11956
	natD
	
	
	
	

	
	
	
	
	K09949
	lpxI
	K11957
	natA
	
	
	
	

	
	
	
	
	K09953
	lpxR
	K11958
	natE
	
	
	
	

	
	
	
	
	K11211
	kdkA
	K11959
	urtA
	
	
	
	

	
	
	
	
	K12973
	pagP
	K11960
	urtB
	
	
	
	

	
	
	
	
	K12974
	lpxP
	K11961
	urtC
	
	
	
	

	
	
	
	
	K12975
	eptB
	K11962
	urtD
	
	
	
	

	
	
	
	
	K12976
	pagL
	K11963
	urtE
	
	
	
	

	
	
	
	
	K12977
	lpxE
	K12292
	comA
	
	
	
	

	
	
	
	
	K12979
	lpxO
	K12368
	dppA
	
	
	
	

	
	
	
	
	K12981
	waaZ
	K12369
	dppB
	
	
	
	

	
	
	
	
	K12983
	waaV
	K12370
	dppC
	
	
	
	

	
	
	
	
	K12985
	waaW
	K12371
	dppD
	
	
	
	

	
	
	
	
	K12986
	waaS
	K12372
	dppF
	
	
	
	

	
	
	
	
	K15669
	hddC
	K12536
	hasD
	
	
	
	

	
	
	
	
	K16363
	lpxC-fabZ
	K12541
	lapB
	
	
	
	

	
	
	
	
	K19353
	eptC
	K13409
	cvaB
	
	
	
	

	
	
	
	
	K19354
	waaH
	K13889
	gsiB
	
	
	
	

	
	
	
	
	K19803
	lpxT
	K13890
	gsiC
	
	
	
	

	
	
	
	
	K21344
	rfaE1
	K13891
	gsiD
	
	
	
	

	
	
	
	
	K21345
	rfaE2
	K13892
	gsiA
	
	
	
	

	
	
	
	
	K23067
	waaX
	K13893
	yejA
	
	
	
	

	
	
	
	
	K23082
	kdoH1
	K13894
	yejB
	
	
	
	

	
	
	
	
	K23083
	kdoH2
	K13895
	yejE
	
	
	
	

	
	
	
	
	K23159
	lpxF
	K13896
	yejF
	
	
	
	

	
	
	
	
	K23160
	wabB
	K14698
	irtA
	
	
	
	

	
	
	
	
	K24623
	waaH
	K14699
	irtB
	
	
	
	

	
	
	
	
	K00012
	UGDH
	K15495
	wtpA
	
	
	
	

	
	
	
	
	K00067
	rfbD
	K15496
	wtpB
	
	
	
	

	
	
	
	
	K00523
	ascD
	K15497
	wtpC
	
	
	
	

	
	
	
	
	K00607
	wbkC
	K15551
	tauA
	
	
	
	

	
	
	
	
	K00963
	UGP2
	K15552
	tauC
	
	
	
	

	
	
	
	
	K00971
	manC
	K15553
	ssuA
	
	
	
	

	
	
	
	
	K00973
	rfbA
	K15554
	ssuC
	
	
	
	

	
	
	
	
	K00978
	rfbF
	K15555
	ssuB
	
	
	
	

	
	
	
	
	K00983
	neuA
	K15556
	ophF
	
	
	
	

	
	
	
	
	K01654
	neuB
	K15557
	ophG
	
	
	
	

	
	
	
	
	K01709
	rfbG
	K15558
	ophH
	
	
	
	

	
	
	
	
	K01710
	rfbB
	K15576
	nrtA
	
	
	
	

	
	
	
	
	K01711
	gmd
	K15577
	nrtB
	
	
	
	

	
	
	
	
	K01784
	galE
	K15578
	nrtC
	
	
	
	

	
	
	
	
	K01790
	rfbC
	K15579
	nrtD
	
	
	
	

	
	
	
	
	K01791
	wecB
	K15580
	oppA
	
	
	
	

	
	
	
	
	K01809
	manA
	K15581
	oppB
	
	
	
	

	
	
	
	
	K01840
	manB
	K15582
	oppC
	
	
	
	

	
	
	
	
	K01854
	glf
	K15583
	oppD
	
	
	
	

	
	
	
	
	K02377
	TSTA3
	K15584
	nikA
	
	
	
	

	
	
	
	
	K02472
	wecC
	K15585
	nikB
	
	
	
	

	
	
	
	
	K02473
	wbpP
	K15586
	nikC
	
	
	
	

	
	
	
	
	K02474
	wbpO
	K15587
	nikD
	
	
	
	

	
	
	
	
	K02805
	wecE
	K15598
	thiY
	
	
	
	

	
	
	
	
	K04042
	glmU
	K15599
	thiX
	
	
	
	

	
	
	
	
	K08068
	siaA
	K15600
	thiZ
	
	
	
	

	
	
	
	
	K08679
	GAE
	K15628
	PXA
	
	
	
	

	
	
	
	
	K12452
	ascC
	K15770
	cycB
	
	
	
	

	
	
	
	
	K12453
	rfbS
	K15771
	ganP
	
	
	
	

	
	
	
	
	K12454
	rfbE
	K15772
	ganQ
	
	
	
	

	
	
	
	
	K12455
	rfbJ
	K16012
	cydC
	
	
	
	

	
	
	
	
	K13010
	per
	K16013
	cydD
	
	
	
	

	
	
	
	
	K13015
	wbpA
	K16014
	cydCD
	
	
	
	

	
	
	
	
	K13016
	wbpB
	K16199
	dppE
	
	
	
	

	
	
	
	
	K13017
	wbpE
	K16200
	dppB1
	
	
	
	

	
	
	
	
	K13018
	wbpD
	K16201
	dppC
	
	
	
	

	
	
	
	
	K13019
	wbpI
	K16202
	dppD
	
	
	
	

	
	
	
	
	K13020
	wlbA
	K16783
	bioN
	
	
	
	

	
	
	
	
	K13306
	fcd
	K16784
	bioM
	
	
	
	

	
	
	
	
	K15856
	rmd
	K16785
	ecfT
	
	
	
	

	
	
	
	
	K15857
	ascE
	K16786
	ecfA1
	
	
	
	

	
	
	
	
	K15858
	ascF
	K16787
	ecfA2
	
	
	
	

	
	
	
	
	K15894
	pseB
	K16905
	K16905
	
	
	
	

	
	
	
	
	K15895
	pseC
	K16906
	K16906
	
	
	
	

	
	
	
	
	K15896
	pseH
	K16907
	K16907
	
	
	
	

	
	
	
	
	K15897
	pseG
	K16915
	cbiL
	
	
	
	

	
	
	
	
	K15898
	pseI
	K16916
	yydJ
	
	
	
	

	
	
	
	
	K15899
	pseF
	K16917
	yydI
	
	
	
	

	
	
	
	
	K15912
	pglF
	K16918
	ytrF
	
	
	
	

	
	
	
	
	K16011
	algA
	K16919
	ytrC_D
	
	
	
	

	
	
	
	
	K16704
	rffC
	K16920
	ytrE
	
	
	
	

	
	
	
	
	K17716
	capD
	K16921
	ytrB
	
	
	
	

	
	
	
	
	K17939
	perB
	K16956
	tcyJ
	
	
	
	

	
	
	
	
	K19068
	wbjC
	K16957
	tcyK
	
	
	
	

	
	
	
	
	K19180
	tll
	K16958
	tcyL
	
	
	
	

	
	
	
	
	K19632
	rfbJ
	K16959
	tcyM
	
	
	
	

	
	
	
	
	K19652
	tal
	K16960
	tcyN
	
	
	
	

	
	
	
	
	K20429
	vioA
	K16961
	yxeM
	
	
	
	

	
	
	
	
	K20678
	fcf2
	K16962
	yxeN
	
	
	
	

	
	
	
	
	K20679
	fdtA
	K16963
	yxeO
	
	
	
	

	
	
	
	
	K20680
	fdtB
	K17062
	bgtB
	
	
	
	

	
	
	
	
	K20681
	fdtC
	K17063
	bgtA
	
	
	
	

	
	
	
	
	K21130
	colC
	K17073
	lysX1
	
	
	
	

	
	
	
	
	K21131
	colD
	K17074
	lysX2
	
	
	
	

	
	
	
	
	K21379
	vioB
	K17076
	lysY
	
	
	
	

	
	
	
	
	K22252
	tld
	K17077
	artQ
	
	
	
	

	
	
	
	
	K22925
	tviC
	K17202
	K17202
	
	
	
	

	
	
	
	
	K22926
	tviB
	K17203
	K17203
	
	
	
	

	
	
	
	
	K23987
	rfbCD
	K17204
	eryE
	
	
	
	

	
	
	
	
	K24249
	qdtA
	K17205
	xltC
	
	
	
	

	
	
	
	
	K24250
	qdtB
	K17206
	xltB
	
	
	
	

	
	
	
	
	K24251
	qdtC
	K17207
	xltA
	
	
	
	

	
	
	
	
	K24252
	wbvR
	K17208
	K17208
	
	
	
	

	
	
	
	
	K24256
	wbvD
	K17209
	iatP
	
	
	
	

	
	
	
	
	K24257
	neuC
	K17210
	iatA
	
	
	
	

	
	
	
	
	K24258
	wbjD
	K17213
	K17213
	
	
	
	

	
	
	
	
	K24259
	wbuX
	K17214
	K17214
	
	
	
	

	
	
	
	
	K24280
	elg2
	K17215
	K17215
	
	
	
	

	
	
	
	
	K24281
	elg5
	K17234
	araN
	
	
	
	

	
	
	
	
	K24282
	elg3
	K17235
	araP
	
	
	
	

	
	
	
	
	K24283
	elg6
	K17236
	araQ
	
	
	
	

	
	
	
	
	K24284
	elg4
	K17237
	inoE
	
	
	
	

	
	
	
	
	K24285
	elg7
	K17238
	inoF
	
	
	
	

	
	
	
	
	K24300
	wbpM
	K17239
	inoG
	
	
	
	

	
	
	
	
	K24301
	lea1
	K17240
	inoK
	
	
	
	

	
	
	
	
	K24302
	lea2
	K17241
	aguE
	
	
	
	

	
	
	
	
	K24303
	lea3
	K17242
	aguF
	
	
	
	

	
	
	
	
	K24304
	lea5
	K17243
	aguG
	
	
	
	

	
	
	
	
	K24305
	lea6
	K17244
	chiE
	
	
	
	

	
	
	
	
	K24306
	lea4
	K17245
	chiF
	
	
	
	

	
	
	
	
	K24307
	lea7
	K17246
	chiG
	
	
	
	

	
	
	
	
	K24310
	wbpV
	K17311
	treS
	
	
	
	

	
	
	
	
	K24311
	preQ
	K17312
	treT
	
	
	
	

	
	
	
	
	K24312
	wbpK
	K17313
	treU
	
	
	
	

	
	
	
	
	K24326
	wbpG
	K17314
	treV
	
	
	
	

	
	
	
	
	K24327
	wbpS
	K17315
	gtsA
	
	
	
	

	
	
	
	
	K24336
	elg1
	K17316
	gtsB
	
	
	
	

	
	
	
	
	K02851
	wecA
	K17317
	gtsC
	
	
	
	

	
	
	
	
	K12993
	wbdA
	K17318
	lplA
	
	
	
	

	
	
	
	
	K18788
	wbbD
	K17319
	lplB
	
	
	
	

	
	
	
	
	K20883
	wbgN
	K17320
	lplC
	
	
	
	

	
	
	
	
	K21365
	wbnH
	K17321
	glpV
	
	
	
	

	
	
	
	
	K21366
	wbnJ
	K17322
	K17322
	
	
	
	

	
	
	
	
	K21367
	wbnK
	K17323
	glpQ
	
	
	
	

	
	
	
	
	K21368
	wbnI
	K17324
	glpS
	
	
	
	

	
	
	
	
	K21586
	wbgM
	K17325
	K17325
	
	
	
	

	
	
	
	
	K23072
	wbbI
	K17326
	bxlE
	
	
	
	

	
	
	
	
	K23073
	wbbK
	K17327
	bxlF
	
	
	
	

	
	
	
	
	K23101
	wekV
	K17328
	bxlG
	
	
	
	

	
	
	
	
	K23102
	wekW
	K17329
	dasA
	
	
	
	

	
	
	
	
	K23103
	wekU
	K17330
	dasB
	
	
	
	

	
	
	
	
	K23104
	wbdH
	K17331
	dasC
	
	
	
	

	
	
	
	
	K23105
	wbdL
	K18104
	abcA
	
	
	
	

	
	
	
	
	K23130
	wbdN
	K18216
	steA
	
	
	
	

	
	
	
	
	K23131
	wbdO
	K18217
	steB
	
	
	
	

	
	
	
	
	K23132
	wbdP
	K18230
	tylC
	
	
	
	

	
	
	
	
	K23189
	wbuB
	K18231
	msr
	
	
	
	

	
	
	
	
	K23190
	wbuA
	K18232
	oleC4
	
	
	
	

	
	
	
	
	K23191
	wbuW
	K18233
	oleC5
	
	
	
	

	
	
	
	
	K23197
	wbbA
	K18887
	efrA
	
	
	
	

	
	
	
	
	K23198
	wbbB
	K18888
	efrB
	
	
	
	

	
	
	
	
	K23199
	wbbC
	K18889
	mdlA
	
	
	
	

	
	
	
	
	K23201
	wbaC
	K18890
	mdlB
	
	
	
	

	
	
	
	
	K23202
	wbaD
	K18891
	patA
	
	
	
	

	
	
	
	
	K23229
	wbgP
	K18892
	patB
	
	
	
	

	
	
	
	
	K23230
	wbgO
	K18893
	vcaM
	
	
	
	

	
	
	
	
	K23249
	wbwA
	K18894
	K18894
	
	
	
	

	
	
	
	
	K23250
	wbwB
	K18895
	iroC
	
	
	
	

	
	
	
	
	K23251
	wbwC
	K19079
	vraF
	
	
	
	

	
	
	
	
	K24649
	wbdM
	K19080
	vraG
	
	
	
	

	
	
	
	
	K24658
	wbdA
	K19083
	braD
	
	
	
	

	
	
	
	
	K24906
	wekT
	K19084
	braE
	
	
	
	

	
	
	
	
	K00075
	murB
	K19226
	sapA
	
	
	
	

	
	
	
	
	K00687
	pbp2B
	K19227
	sapB
	
	
	
	

	
	
	
	
	K00790
	murA
	K19228
	sapC
	
	
	
	

	
	
	
	
	K00806
	uppS
	K19229
	sapD
	
	
	
	

	
	
	
	
	K00887
	dgkA
	K19230
	sapF
	
	
	
	

	
	
	
	
	K01000
	mraY
	K19309
	bcrA
	
	
	
	

	
	
	
	
	K01798
	alr-murF
	K19310
	bcrB
	
	
	
	

	
	
	
	
	K01921
	ddl
	K19340
	nosF
	
	
	
	

	
	
	
	
	K01924
	murC
	K19341
	nosY
	
	
	
	

	
	
	
	
	K01925
	murD
	K19349
	vga
	
	
	
	

	
	
	
	
	K01928
	murE
	K19350
	lsa
	
	
	
	

	
	
	
	
	K01929
	murF
	K19971
	psaA
	
	
	
	

	
	
	
	
	K02545
	mecA
	K19972
	psaC
	
	
	
	

	
	
	
	
	K02563
	murG
	K19973
	mntA
	
	
	
	

	
	
	
	
	K03587
	ftsI
	K19975
	mntC
	
	
	
	

	
	
	
	
	K03693
	pbp1b
	K19976
	mntB
	
	
	
	

	
	
	
	
	K03814
	mtgA
	K20344
	blpA
	
	
	
	

	
	
	
	
	K04478
	sgtB
	K20386
	cylB
	
	
	
	

	
	
	
	
	K05362
	murE
	K20459
	nukF
	
	
	
	

	
	
	
	
	K05363
	murM
	K20460
	nukE
	
	
	
	

	
	
	
	
	K05364
	pbpA
	K20461
	nukG
	
	
	
	

	
	
	
	
	K05365
	mrcB
	K20490
	nisF
	
	
	
	

	
	
	
	
	K05366
	mrcA
	K20491
	nisE
	
	
	
	

	
	
	
	
	K05367
	pbpC
	K20492
	nisG
	
	
	
	

	
	
	
	
	K05515
	mrdA
	K20494
	epiG
	
	
	
	

	
	
	
	
	K06153
	bacA
	K22921
	vexB
	
	
	
	

	
	
	
	
	K07009
	gatD
	K22922
	vexD
	
	
	
	

	
	
	
	
	K07258
	dacC
	K22923
	vexC
	
	
	
	

	
	
	
	
	K07259
	dacB
	K23055
	K23055
	
	
	
	

	
	
	
	
	K07260
	vanY
	K23056
	K23056
	
	
	
	

	
	
	
	
	K08384
	spoVD
	K23057
	K23057
	
	
	
	

	
	
	
	
	K08724
	pbpB
	K23058
	K23058
	
	
	
	

	
	
	
	
	K11693
	femX
	K23059
	artP
	
	
	
	

	
	
	
	
	K11694
	femA
	K23060
	artR
	
	
	
	

	
	
	
	
	K11695
	femB
	K23061
	lhpP
	
	
	
	

	
	
	
	
	K12551
	sgtA
	K23062
	lhpM
	
	
	
	

	
	
	
	
	K12552
	pbpA
	K23063
	lhpN
	
	
	
	

	
	
	
	
	K12553
	pbp3
	K23064
	lhpO
	
	
	
	

	
	
	
	
	K12554
	murN
	K23125
	DEFB1
	
	
	
	

	
	
	
	
	K12555
	pbp2A
	K23163
	sbp
	
	
	
	

	
	
	
	
	K12556
	pbp2X
	K23181
	fecB
	
	
	
	

	
	
	
	
	K15792
	murEF
	K23182
	fecD
	
	
	
	

	
	
	
	
	K18149
	pbp5
	K23183
	fecC
	
	
	
	

	
	
	
	
	K18770
	pbpD
	K23184
	fecE
	
	
	
	

	
	
	
	
	K18866
	vanXY
	K23185
	fepB
	
	
	
	

	
	
	
	
	K19302
	bcrC
	K23186
	fepD
	
	
	
	

	
	
	
	
	K21464
	pbpG
	K23187
	fepG
	
	
	
	

	
	
	
	
	K21465
	pbpA
	K23188
	fepC
	
	
	
	

	
	
	
	
	K21466
	pbpH
	K23227
	fhuD
	
	
	
	

	
	
	
	
	K21469
	pbp4b
	K23228
	fhuB
	
	
	
	

	
	
	
	
	K23169
	murD2
	K23508
	ytfQ
	
	
	
	

	
	
	
	
	K23170
	murL
	K23509
	ytfT
	
	
	
	

	
	
	
	
	K23393
	murT
	K23510
	rfuA
	
	
	
	

	
	
	
	
	K00712
	tagE
	K23511
	rfuC
	
	
	
	

	
	
	
	
	K01005
	tagT_U_V
	K23512
	rfuD
	
	
	
	

	
	
	
	
	K02851
	wecA
	K23513
	rfuB
	
	
	
	

	
	
	
	
	K03367
	dltA
	K23535
	nupB
	
	
	
	

	
	
	
	
	K03429
	ugtP
	K23536
	nupC
	
	
	
	

	
	
	
	
	K03739
	dltB
	K23537
	nupA
	
	
	
	

	
	
	
	
	K03740
	dltD
	K23545
	yphF
	
	
	
	

	
	
	
	
	K05946
	tagA
	K23546
	yphD
	
	
	
	

	
	
	
	
	K06153
	bacA
	K23547
	yphE
	
	
	
	

	
	
	
	
	K07271
	licD
	K24821
	atm1
	
	
	
	

	
	
	
	
	K09809
	tagF
	K25286
	fagD
	
	
	
	

	
	
	
	
	K13678
	cpoA
	K25287
	desE
	
	
	
	

	
	
	
	
	K14188
	dltC
	
	
	
	
	
	

	
	
	
	
	K18704
	tarL
	K00882
	fruK
	
	
	
	

	
	
	
	
	K19002
	mgs
	K02744
	agaF
	
	
	
	

	
	
	
	
	K19005
	ltaS
	K02745
	agaV
	
	
	
	

	
	
	
	
	K19302
	bcrC
	K02746
	agaW
	
	
	
	

	
	
	
	
	K21285
	tagB
	K02747
	agaE
	
	
	
	

	
	
	
	
	K21591
	tarF
	K02750
	glvC
	
	
	
	

	
	
	
	
	K21592
	tarK
	K02753
	ascF
	
	
	
	

	
	
	
	
	K22708
	tarS
	K02757
	bglF
	
	
	
	

	
	
	
	
	K22709
	tarQ
	K02759
	celC
	
	
	
	

	
	
	
	
	K22710
	tarM
	K02760
	celA
	
	
	
	

	
	
	
	
	K24300
	wbpM
	K02761
	celB
	
	
	
	

	
	
	
	
	K25599
	ltaP
	K02765
	gamP
	
	
	
	

	
	
	
	
	K25617
	csbB
	K02768
	fruB
	
	
	
	

	
	
	
	
	K25618
	gtlA
	K02769
	fruAb
	
	
	
	

	
	
	
	
	K25619
	yfhO
	K02770
	fruA
	
	
	
	

	
	
	
	
	K25620
	gtlB
	K02771
	levG
	
	
	
	

	
	
	
	
	K25626
	wbgX
	K02773
	gatA
	
	
	
	

	
	
	
	
	K25627
	wbgY
	K02774
	gatB
	
	
	
	

	
	
	
	
	K25650
	K25650
	K02775
	gatC
	
	
	
	

	
	
	
	
	K25651
	licD3
	K02777
	crr
	
	
	
	

	
	
	
	
	K25652
	K25652
	K02779
	ptsG
	
	
	
	

	
	
	
	
	K25653
	K25653
	K02781
	srlB
	
	
	
	

	
	
	
	
	K25654
	licD2
	K02782
	srlE
	
	
	
	

	
	
	
	
	K25657
	licA
	K02783
	srlA
	
	
	
	

	
	
	
	
	K25658
	licC
	K02784
	ptsH
	
	
	
	

	
	
	
	
	K25659
	K25659
	K02786
	lacF
	
	
	
	

	
	
	
	
	K25660
	tacL
	K02788
	lacE
	
	
	
	

	
	
	
	
	K25669
	tarP
	K02791
	malX
	
	
	
	

	
	
	
	
	K01127
	GPLD1
	K02793
	manXa
	
	
	
	

	
	
	
	
	K03434
	PIGL
	K02794
	manX
	
	
	
	

	
	
	
	
	K03857
	PIGA
	K02795
	manY
	
	
	
	

	
	
	
	
	K03858
	PIGH
	K02796
	manZ
	
	
	
	

	
	
	
	
	K03859
	PIGC
	K02798
	cmtB
	
	
	
	

	
	
	
	
	K03860
	PIGQ
	K02800
	mtlA
	
	
	
	

	
	
	
	
	K03861
	PIGP
	K02804
	nagE
	
	
	
	

	
	
	
	
	K05283
	PIGW
	K02806
	ptsN
	
	
	
	

	
	
	
	
	K05284
	PIGM
	K02810
	scrA
	
	
	
	

	
	
	
	
	K05285
	PIGN
	K02812
	sorF
	
	
	
	

	
	
	
	
	K05286
	PIGB
	K02813
	sorB
	
	
	
	

	
	
	
	
	K05287
	PIGF
	K02814
	sorA
	
	
	
	

	
	
	
	
	K05288
	PIGO
	K02815
	sorM
	
	
	
	

	
	
	
	
	K05289
	GAA1
	K02819
	treB
	
	
	
	

	
	
	
	
	K05290
	PIGK
	K02821
	ulaC
	
	
	
	

	
	
	
	
	K05291
	PIGS
	K02822
	ulaB
	
	
	
	

	
	
	
	
	K05292
	PIGT
	K03475
	ulaA
	
	
	
	

	
	
	
	
	K05293
	PIGU
	K08483
	ptsI
	
	
	
	

	
	
	
	
	K05294
	PGAP1
	K08484
	ptsP
	
	
	
	

	
	
	
	
	K05310
	PIGG
	K08485
	ptsO
	
	
	
	

	
	
	
	
	K07541
	PIGX
	K10984
	agaB
	
	
	
	

	
	
	
	
	K07542
	PIGV
	K10985
	agaC
	
	
	
	

	
	
	
	
	K08098
	PIGZ
	K10986
	agaD
	
	
	
	

	
	
	
	
	K09658
	DPM2
	K11183
	fruB
	
	
	
	

	
	
	
	
	K11001
	PIGY
	K11192
	murP
	
	
	
	

	
	
	
	
	K11002
	ERI1
	K11194
	levD
	
	
	
	

	
	
	
	
	K23362
	MPPE1
	K11195
	levE
	
	
	
	

	
	
	
	
	K08256
	pimA
	K11196
	levF
	
	
	
	

	
	
	
	
	K11387
	embC
	K11200
	mngA
	
	
	
	

	
	
	
	
	K13668
	pimB
	K17464
	dgaA
	
	
	
	

	
	
	
	
	K13669
	pimE
	K17465
	dgaB
	
	
	
	

	
	
	
	
	K13671
	K13671
	K17466
	dgaC
	
	
	
	

	
	
	
	
	K13687
	aftB
	K17467
	dgaD
	
	
	
	

	
	
	
	
	K14335
	pimC
	K19506
	gfrA
	
	
	
	

	
	
	
	
	K14337
	mptA
	K19507
	gfrB
	
	
	
	

	
	
	
	
	K14339
	mptB
	K19508
	gfrC
	
	
	
	

	
	
	
	
	K14340
	K14340
	K19509
	gfrD
	
	
	
	

	
	
	
	
	K16647
	aftC
	K20108
	malT
	
	
	
	

	
	
	
	
	K16648
	aftD
	K20112
	gatA
	
	
	
	

	
	
	
	
	K22311
	ptfP1
	K20113
	gatB
	
	
	
	

	
	
	
	
	K23176
	mtxT
	K20114
	gatC
	
	
	
	

	
	
	
	
	K02851
	wecA
	K20118
	ptsG
	
	
	
	

	
	
	
	
	K11385
	embA
	K23993
	fruB
	
	
	
	

	
	
	
	
	K11386
	embB
	K02452
	gspC
	
	
	
	

	
	
	
	
	K13686
	aftA
	K02453
	gspD
	
	
	
	

	
	
	
	
	K13687
	aftB
	K02454
	gspE
	
	
	
	

	
	
	
	
	K16647
	aftC
	K02455
	gspF
	
	
	
	

	
	
	
	
	K16648
	aftD
	K02456
	gspG
	
	
	
	

	
	
	
	
	K16649
	glft1
	K02457
	gspH
	
	
	
	

	
	
	
	
	K16650
	glft2
	K02458
	gspI
	
	
	
	

	
	
	
	
	K16870
	wbbL
	K02459
	gspJ
	
	
	
	

	
	
	
	
	K18851
	fbp
	K02460
	gspK
	
	
	
	

	
	
	
	
	K22902
	K22902
	K02461
	gspL
	
	
	
	

	
	
	
	
	K00709
	ABO
	K02462
	gspM
	
	
	
	

	
	
	
	
	K00716
	FUT3
	K02464
	gspO
	
	
	
	

	
	
	
	
	K00718
	FUT1_2
	K02465
	gspS
	
	
	
	

	
	
	
	
	K00719
	B3GALNT1
	K03070
	secA
	
	
	
	

	
	
	
	
	K00741
	B3GNT2
	K03071
	secB
	
	
	
	

	
	
	
	
	K00742
	GCNT2
	K03072
	secD
	
	
	
	

	
	
	
	
	K00743
	GGTA1
	K03073
	secE
	
	
	
	

	
	
	
	
	K00781
	SIAT6
	K03074
	secF
	
	
	
	

	
	
	
	
	K01988
	A4GALT
	K03075
	secG
	
	
	
	

	
	
	
	
	K03371
	SIAT8A
	K03076
	secY
	
	
	
	

	
	
	
	
	K03494
	SIAT4C
	K03106
	SRP54
	
	
	
	

	
	
	
	
	K03663
	FUT9
	K03110
	ftsY
	
	
	
	

	
	
	
	
	K03766
	B3GNT5
	K03116
	tatA
	
	
	
	

	
	
	
	
	K03792
	SIAT10
	K03117
	tatB
	
	
	
	

	
	
	
	
	K03877
	B3GALT5
	K03118
	tatC
	
	
	
	

	
	
	
	
	K07632
	FUT4
	K03194
	virB1
	
	
	
	

	
	
	
	
	K07633
	FUT5
	K03195
	virB10
	
	
	
	

	
	
	
	
	K07634
	FUT6
	K03196
	virB11
	
	
	
	

	
	
	
	
	K07635
	FUT7
	K03197
	virB2
	
	
	
	

	
	
	
	
	K07819
	B3GALT1
	K03198
	virB3
	
	
	
	

	
	
	
	
	K07820
	B3GALT2
	K03199
	virB4
	
	
	
	

	
	
	
	
	K07966
	B4GALT1
	K03200
	virB5
	
	
	
	

	
	
	
	
	K07967
	B4GALT2
	K03201
	virB6
	
	
	
	

	
	
	
	
	K07968
	B4GALT3
	K03202
	virB7
	
	
	
	

	
	
	
	
	K07969
	B4GALT4
	K03203
	virB8
	
	
	
	

	
	
	
	
	K07970
	B3GNT3
	K03204
	virB9
	
	
	
	

	
	
	
	
	K07971
	B3GNT4
	K03205
	virD4
	
	
	
	

	
	
	
	
	K00718
	FUT1_2
	K03210
	yajC
	
	
	
	

	
	
	
	
	K00719
	B3GALNT1
	K03217
	yidC
	
	
	
	

	
	
	
	
	K00722
	GBGT1
	K03219
	yscC
	
	
	
	

	
	
	
	
	K00780
	SIAT4A
	K03221
	yscF
	
	
	
	

	
	
	
	
	K01189
	GLA
	K03222
	yscJ
	
	
	
	

	
	
	
	
	K01204
	NAGA
	K03223
	yscL
	
	
	
	

	
	
	
	
	K01988
	A4GALT
	K03224
	yscN
	
	
	
	

	
	
	
	
	K03368
	SIAT4B
	K03225
	yscQ
	
	
	
	

	
	
	
	
	K03371
	SIAT8A
	K03226
	yscR
	
	
	
	

	
	
	
	
	K03663
	FUT9
	K03227
	yscS
	
	
	
	

	
	
	
	
	K03877
	B3GALT5
	K03228
	yscT
	
	
	
	

	
	
	
	
	K07406
	melA
	K03229
	yscU
	
	
	
	

	
	
	
	
	K07407
	E3.2.1.22B
	K03230
	yscV
	
	
	
	

	
	
	
	
	K12373
	HEXA_B
	K03425
	tatE
	
	
	
	

	
	
	
	
	K20736
	A3GALT2
	K04056
	yscO
	
	
	
	

	
	
	
	
	K00715
	B3GALT4
	K04057
	yscP
	
	
	
	

	
	
	
	
	K00725
	B4GALNT1
	K04058
	yscW
	
	
	
	

	
	
	
	
	K00780
	SIAT4A
	K04059
	yscX
	
	
	
	

	
	
	
	
	K03368
	SIAT4B
	K11003
	hlyD
	
	
	
	

	
	
	
	
	K03369
	SIAT8E
	K11004
	hlyB
	
	
	
	

	
	
	
	
	K03370
	SIAT9
	K11016
	shlA
	
	
	
	

	
	
	
	
	K03371
	SIAT8A
	K11017
	shlB
	
	
	
	

	
	
	
	
	K03372
	SLC33A1
	K11028
	vacA
	
	
	
	

	
	
	
	
	K03373
	SIAT7C
	K11891
	impL
	
	
	
	

	
	
	
	
	K03374
	SIAT7D
	K11892
	impK
	
	
	
	

	
	
	
	
	K03375
	SIAT7E
	K11903
	hcp
	
	
	
	

	
	
	
	
	K03376
	SIAT7F
	K11904
	vgrG
	
	
	
	

	
	
	
	
	K12309
	GLB1
	K11906
	vasD
	
	
	
	

	
	
	
	
	K12373
	HEXA_B
	K11907
	vasG
	
	
	
	

	
	
	
	
	
	
	K11912
	ppkA
	
	
	
	

	
	
	
	
	
	
	K11913
	fha1
	
	
	
	

	
	
	
	
	
	
	K11915
	stp1
	
	
	
	

	
	
	
	
	
	
	K12257
	secDF
	
	
	
	

	
	
	
	
	
	
	K12340
	tolC
	
	
	
	

	
	
	
	
	
	
	K12341
	yadA
	
	
	
	

	
	
	
	
	
	
	K12342
	yadB_C
	
	
	
	

	
	
	
	
	
	
	K13301
	secM
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