Table S4. Reads annotated to functional genes at 4 levels of KEGG orthology system. Features in red are defined to be highly expressed (top 10%),
features in blue are defined to be low expressed (last 50%). All other features are defined to be moderately expressed. Duplicate reads were removed
during quality control.

Baseline Baseline Baseline SARA SARA SARA

Level 1 Level 2 Level 3 Level function 1 2 3 1 2 3

Environmental Glycolysis / 00010 Glycolysis / ENO enolase [EC:4.2.1.11] 15011 8132 8282 5820 8365
Information Gluconeogenesis Gluconeogenesis
Processin; [PATH:ko00010]

Organismal Systems Translation 03010 Ribosome tuf TUFM elongation factor Tu 6390 7305 8236 6418 7649
[PATH:ko03010]

Metabolism Amino acid 00260 Glycine serine and gpmA PGAM 23-bisphosphoglycerate-dependent 3859 5891 3520 3317 3619 3761
metabolism threonine metabolism phosphoglycerate mutase [EC:5.4.2.1]
[PATH:ko00260]

Genetic Information Folding sorting and 03018 RNA degradation dnaK molecular chaperone DnaK 2221 3438 2006 2369 2422 2358
Processing degradation [PATH:ko03018]

Environmental Signal transduction 02020 Two-component system  pilA type IV pilus assembly protein PilA 3572 1862 2696 1671 2435 1527

Information [PATH:k002020]

Processing

Metabolism Carbohydrate 00520 Amino sugar and E2.5.1.56 neuB N-acetylneuraminate synthase 3666 2960 3645 2022 530 1134
metabolism nucleotide sugar metabolism [EC:2.5.1.56]

[PATH:k000520]




Genetic Information Transcription 03020 RNA polymerase rpoB DNA-directed RNA polymerase subunit beta 2078 1580 1666 2314 1754 1755
Processing [PATH:ko03020] [EC:2.7.7.6]

Genetic Information Translation 03010 Ribosome RP-L31 rpmE large subunit ribosomal protein L31 1945 1239 1588 1729 1658 1963
Processing [PATH:ko03010]

Genetic Information Folding sorting and 03018 RNA degradation
Processing degradation [PATH:ko03018]

groEL HSPD1 chaperonin GroEL 1971 1639 1896 1418 1522

Genetic Information Translation 03010 Ribosome RP-L19 rplS large subunit ribosomal protein L.19 1485 1162 1315 2077 1607 1784
Processing [PATH:ko03010]

Environmental Pyruvate metabolism Carbon metabolism E1.1.1.38 sfcA maeA malate dehydrogenase 1536 2852 702 1070 1472 1360
Information [PATH:ko01200] (oxaloacetate-decarboxylating) [EC:1.1.1.38]
Processing

Genetic Information Translation 03010 Ribosome RP-L13 rpIM large subunit ribosomal protein L13 1565 1281 1276 1553 1814 1524
Processing [PATH:ko03010]

Metabolism Amino acid 00300 Lysine biosynthesis lysA diaminopimelate decarboxylase [EC:4.1.1.20] 1747 3700 2661 1201 817 719
metabolism [PATH:ko00300]



Metabolism Glycolysis / 00010 Glycolysis / pgm phosphoglucomutase [EC:5.4.2.2] 913 3096 1249 1113 1270 1162
Gluconeogenesis Gluconeogenesis
[PATH:ko00010]

Genetic Information Translation 03010 Ribosome RP-S15 rpsO small subunit ribosomal protein S15 1313 1031 1167 1383 1505 1505
Processing [PATH:ko03010]

Genetic Information Translation 03010 Ribosome RP-L20 rplT large subunit ribosomal protein L20 1159 986 1190 1565 1313 1477
Processing [PATH:ko03010]

Genetic Information Translation 03010 Ribosome RP-S20 rpsT small subunit ribosomal protein S20 1114 886 1362 1512 1433
Processing [PATH:ko03010]

Genetic Information Translation 03010 Ribosome RP-S4 rpsD small subunit ribosomal protein S4 1357 1106 1210 1537 1148 1086
Processing [PATH:ko03010]

Metabolism oxidative stress 00450 Selenocompound E1.8.1.9 trxB thioredoxin reductase (NADPH) 1478 1704 2377 1080 896 788
response metabolism [PATH:ko00450] [EC:1.8.1.9]

Genetic Information Translation 03010 Ribosome RP-L3 rplC large subunit ribosomal protein L3 1265 955 1323 1538 948 1016

Processing [PATH:ko03010]

Genetic Information Translation 03010 Ribosome RP-S9 rpsl small subunit ribosomal protein S9 1138 1096 1046 1349 959 1016

Processing [PATH:ko03010]

Metabolism Glycolysis / 00010 Glycolysis / E2.7.1.90 pfk pyrophosphate--fructose-6-phosphate 939 1286 987 1122 926 1151
Gluconeogenesis Gluconeogenesis 1-phosphotransferase [EC:2.7.1.90]

[PATH:ko00010]




Genetic Information Translation 03010 Ribosome RP-L2 rplB large subunit ribosomal protein L2 1245 979 1046 1490 797 872
Processing [PATH:ko03010]

Metabolism Carbohydrate 00010 Glycolysis / FBA fbaA fructose-bisphosphate aldolase class II 993 1209 769
metabolism Gluconeogenesis [EC:4.1.2.13]
[PATH:ko00010]

Genetic Information Folding sorting and 03018 RNA degradation pnp PNPT1 polyribonucleotide 1126 881 1095
Processing degradation [PATH:ko03018] nucleotidyltransferase [EC:2.7.7.8]

Genetic Information Transcription 03020 RNA polymerase rpoBC DNA-directed RNA polymerase subunit beta- 1041 1074 1030
Processing [PATH:k003020] beta' [EC:2.7.7.6]

Metabolism Carbohydrate 00052 Galactose metabolism galK galactokinase [EC:2.7.1.6] 937 2051 371 712 471 943
metabolism [PATH:ko00052]

Cellular Processes oxidative stress 04146 Peroxisome SOD2 superoxide dismutase Fe-Mn family 957 1256 1616 763 924 671
response [PATH:ko04146] [EC:1.15.1.1]
Metabolism Nucleotide metabolism 00230 Purine metabolism E2.7.4.6 ndk nucleoside-diphosphate kinase 786 1468 851 686 906 720
[PATH:ko000230] [EC:2.7.4.6]
Metabolism starch and sucrose 00500 Starch and sucrose bglX beta-glucosidase [EC:3.2.1.21] 869 1999 203 804 379 784
metabolism metabolism [PATH:ko00500]



Genetic Information Translation 00970 Aminoacyl-tRNA TARS ileS isoleucyl-tRNA synthetase [EC:6.1.1.5] 815 802 620 926 844 966
Processing biosynthesis [PATH:ko00970]

Genetic Information Translation 03010 Ribosome RP-S16 rpsP small subunit ribosomal protein S16 678 619 671 1019 896 1062
Processing [PATH:ko03010]
Metabolism Carbohydrate 00620 Pyruvate metabolism E1.1.1.40 maeB malate dehydrogenase 789 1254 667 654 704 862
metabolism [PATH:ko00620] (oxaloacetate-decarboxylating)(NADP+)
[EC:1.1.1.40]
Metabolism Carbohydrate 00020 Citrate cycle (TCA mdh malate dehydrogenase [EC:1.1.1.37] 822 946 558 710 868 737
metabolism cycle) [PATH:ko00020]
Metabolism Energy metabolism 00190 Oxidative nuoG NADH-quinone oxidoreductase subunit G 869 856 659 754 658 836
phosphorylation [EC:1.6.5.3]
[PATH:ko00190]
Environmental Amino acid 00280 Valine, leucine and E2.3.1.9 atoB acetyl-CoA C-acetyltransferase 966 834 792 662 601 791
Information metabolism isoleucine degradation [EC:2.3.1.9]
Processin; [PATH:ko00280]

Metabolism Amino acid 00250 Alanine aspartate and aspA aspartate ammonia-lyase [EC:4.3.1.1] 495 1028 570 747 704 1007
metabolism glutamate metabolism
[PATH:ko00250]




Environmental Membrane transport 03070 Bacterial secretion secA preprotein translocase subunit SecA 712 668 636 741 733 916

Information system [PATH:ko03070]
Processing
Metabolism Amino acid 00260 Glycine serine and E4.3.1.19 ilvA tdcB threonine dehydratase 541 1678 421 567 686 584
metabolism threonine metabolism [EC:4.3.1.19]

[PATH:k000260]
Genetic Information Translation 03010 Ribosome RP-LA4 rplD large subunit ribosomal protein L4 846 637 823 1071 608 626
Processing [PATH:ko03010]
Genetic Information Translation 03010 Ribosome RP-S13 rpsM small subunit ribosomal protein S13 780 576 800 961 676 710
Processing [PATH:ko03010]
Genetic Information Translation 03010 Ribosome RP-L33 rpmG large subunit ribosomal protein L33 633 419 574 853 919 741
Processing [PATH:ko03010]
Genetic Information Translation 03010 Ribosome RP-S5 rpsE small subunit ribosomal protein S5 877 603 706 977 495 583
Processing [PATH:ko03010]

Genetic Information Translation 03010 Ribosome RP-S8 rpsH small subunit ribosomal protein S8
Processing [PATH:ko03010]

Metabolism Carbohydrate 00010 Glycolysis / PGK pgk phosphoglycerate kinase [EC:2.7.2.3]
metabolism Gluconeogenesis
[PATH:ko00010]



Metabolism Carbohydrate 00052 Galactose metabolism galE GALE UDP-glucose 4-epimerase [EC:5.1.3.2] 652 1372 371 520 464 572

metabolism [PATH:ko00052]
Metabolism Carbohydrate 00620 Pyruvate metabolism ackA acetate kinase [EC:2.7.2.1] 700 643 601 616 641 669
metabolism [PATH:ko00620]

Genetic Information Translation 00970 Aminoacyl-tRNA AARS alaS alanyl-tRNA synthetase [EC:6.1.1.7] 744
Processing biosynthesis [PATH:ko00970]

Environmental Membrane transport 02010 ABC transporters msmX msmK maltose/maltodextrin transport system 516 530 628
Information [PATH:k002010] ATP-binding protein
Processing

Metabolism Carbohydrate 00030 Pentose phosphate PRPS prsA ribose-phosphate pyrophosphokinase 572 795 488 579 672 633
metabolism pathway [PATH:ko00030] [EC:2.7.6.1]

Metabolism Carbohydrate 00500 Starch and sucrose glgC glucose-1-phosphate adenylyltransferase 432 680 418 650 772 699
metabolism metabolism [PATH:ko00500] [EC:2.7.7.27]

Environmental Amino acid 01230 Biosynthesis of amino glnA glutamine synthetase [EC:6.3.1.2] 578 627 578 606 678 608

Information metabolism acids [PATH:ko01230]

Processing

Genetic Information Translation 03010 Ribosome RP-L16 rplP large subunit ribosomal protein L16 707 597 687 894 437 518

Processing [PATH:ko03010]

Genetic Information Transcription 03020 RNA polymerase fliA RNA polymerase sigma factor for flagellar 330 323 304 505 1155 607

Processing [PATH:k003020] operon FliA




Metabolism Amino acid 00260 Glycine serine and glyA SHMT glycine hydroxymethyltransferase

metabolism threonine metabolism [EC:2.1.2.1]
[PATH:ko00260]

Genetic Information Translation 00970 Aminoacyl-tRNA LARS leuS leucyl-tRNA synthetase [EC:6.1.1.4] 614 542 460 677 583 591
Processing biosynthesis [PATH:ko00970]
Genetic Information Translation 00970 Aminoacyl-tRNA MARS metG methionyl-tRNA synthetase 593 563 468 508 553 661
Processing biosynthesis [PATH:ko00970] [EC:6.1.1.10]
Metabolism Amino acid 00250 Alanine aspartate and asnA aspartate--ammonia ligase [EC:6.3.1.1] 516 1029 242 456 583 436
metabolism glutamate metabolism
[PATH:k000250]

Metabolism Amino acid 00270 Cysteine and E2.5.1.49 metY O-acetylhomoserine (thiol)-lyase 606 834 1978 504 448 267
metabolism methionine metabolism [EC:2.5.1.49]
[PATH:ko000270]

Environmental Membrane transport 02020 Two-component system  tctC putative tricarboxylic transport membrane 755 401 749 519 542 420
Information [PATH:k002020] protein

Processing

Metabolism Amino acid 00250 Alanine aspartate and carB CPA2 carbamoyl-phosphate synthase large 520 452 585 579 519 622
metabolism glutamate metabolism subunit [EC:6.3.5.5]
[PATH:ko00250]




Genetic Information Folding sorting and 04141 Protein processing in HSP20 HSP20 family protein 278 318 254 530 589 946
Processing degradation endoplasmic reticulum
[PATH:ko04141]

Environmental Membrane transport 02010 ABC transporters livK branched-chain amino acid transport system 713 678 855 618 303 364
Information [PATH:ko02010] substrate-binding protein
Processin;

Environmental Membrane transport 02010 ABC transporters ABC.MET.S metQ D-methionine transport system 483 1072 1378 438 405 192
Information [PATH:k002010] substrate-binding protein
Processing

Genetic Information Translation 03010 Ribosome RP-L34 rpmH large subunit ribosomal protein .34 476 302 293 710 454 640
Processing [PATH:ko03010]

Genetic Information Replication and repair 03440 Homologous recA recombination protein RecA 457 430 476 471 560 537
Processing recombination

[PATH:ko03440]
Genetic Information Translation 00970 Aminoacyl-tRNA PARS proS prolyl-tRNA synthetase [EC:6.1.1.15] 472 475 359 492 526 524
Processing biosynthesis [PATH:ko00970]

Genetic Information Translation 03010 Ribosome RP-S19 rpsS small subunit ribosomal protein S19 534 461 609 699 408 422
Processing [PATH:ko03010]




Metabolism Carbohydrate 00650 Butanoate metabolism ptb phosphate butyryltransferase [EC:2.3.1.19]
metabolism [PATH:ko00650]

Cellular Processes Folding sorting and 04112 Cell cycle - Caulobacter  clpX CLPX ATP-dependent Clp protease ATP-
degradation [PATH:ko04112] binding subunit ClpX
Cellular Processes Membrane transport 02030 Bacterial chemotaxis mglB methyl-galactoside transport system substrate- 478 401 636 622 349 556
[PATH:k002030] binding protein

Genetic Information Translation 03010 Ribosome RP-S17 rpsQ small subunit ribosomal protein S17 546 363 527 621 430 393
Processing [PATH:ko03010]
Genetic Information Translation 03010 Ribosome RP-L25 rplY large subunit ribosomal protein L25 485 420 562 600 531 312
Processing [PATH:ko03010]
Genetic Information Translation 03010 Ribosome RP-L24 rplX large subunit ribosomal protein L.24 460 370 363 572 494 425
Processing [PATH:ko03010]

Metabolism Amino acid 00290 Valine leucine and E2.2.1.6L ilvB ilvG ilvI acetolactate synthase I/II/III 553 443 589 465 420 351
metabolism isoleucine biosynthesis large subunit [EC:2.2.1.6]
[PATH:k000290]

Metabolism Energy metabolism 00910 Nitrogen metabolism napA periplasmic nitrate reductase NapA 350 372 418 763 223 649
[PATH:ko00910] [EC:1.7.99.4]




Metabolism Amino acid 00250 Alanine aspartate and gltD glutamate synthase (NADPH/NADH) small

metabolism glutamate metabolism chain [EC:1.4.1.13 1.4.1.14]
[PATH:ko00250]

Genetic Information Translation 00970 Aminoacyl-tRNA RARS argS arginyl-tRNA synthetase [EC:6.1.1.19] 353 398 304 534 444 498
Processing biosynthesis [PATH:ko00970]
Metabolism citrate cycle 00020 Citrate cycle (TCA acnB aconitate hydratase 2 / 2-methylisocitrate 653 296 589 426 443 259
cycle) [PATH:ko00020] dehydratase [EC:4.2.1.3 4.2.1.99]
Metabolism Amino acid 00280 Valine leucine and MUT methylmalonyl-CoA mutase [EC:5.4.99.2] 243 294 203 490 525 625
metabolism isoleucine degradation

[PATH:k000280]

serA PHGDH D-3-phosphoglycerate dehydrogenase 393 382 398 432 408 528

Metabolism Amino acid 00260 Glycine serine and

metabolism threonine metabolism [EC:1.1.1.95]
[PATH:k000260]

Human Diseases citrate cycle 00020 Citrate cycle (TCA sdhA succinate dehydrogenase flavoprotein subunit 444 359 433 330 457 446
cycle) [PATH:ko00020] [EC 1.3.5.1]

Metabolism Glycolysis / 00010 Glycolysis / pfkA PFK 6-phosphofructokinase 1 [EC:2.7.1.11] 391 399 265 392 359 551
Gluconeogenesis Gluconeogenesis
[PATH:ko00010]



Metabolism Pyruvate metabolism 00620 Pyruvate metabolism LDH ldh L-lactate dehydrogenase [EC:1.1.1.27] 385 606 70 460 176 601

[PATH:k000620]
Cellular Processes Cell motility 02030 Bacterial chemotaxis cheY two-component system chemotaxis family 497 448 519 478 282 340
[PATH:ko02030] response regulator CheY

Genetic Information Translation 03010 Ribosome RP-L32 rpmF large subunit ribosomal protein L.32 326 240 503 379 511 380
Processing [PATH:ko03010]

Metabolism Carbohydrate 00040 Pentose and glucuronate ~ UGDH ugd UDPglucose 6-dehydrogenase
metabolism interconversions [EC:1.1.1.22]

[PATH:k000040]

Genetic Information Replication and repair 03420 Nucleotide excision uvrA excinuclease ABC subunit A

Processing repair [PATH:ko03420]

Metabolism Amino acid 00250 Alanine aspartate and E6.3.4.5 argG argininosuccinate synthase
metabolism glutamate metabolism [EC:6.3.4.5]
[PATH:k000250]
Metabolism Nucleotide metabolism 00230 Purine metabolism E6.3.5.2 guaA GMP synthase (glutamine- 318 286 336 354 370 450

[PATH:k0o00230] hydrolysing) [EC:6.3.5.2]



Metabolism Energy metabolism 00190 Oxidative ATPF1G atpG F-type H+-transporting ATPase 405 284 340 368 400 307
phosphorylation subunit gamma [EC:3.6.3.14]
[PATH:ko00190]

Metabolism Amino acid 00300 Lysine biosynthesis dapA 4-hydroxy-tetrahydrodipicolinate synthase 345 253 382 281 493 331
metabolism [PATH:ko00300] [EC:4.3.3.7]

Cellular Processes fatty acid metabolism 01212 Fatty acid metabolism ACSL fadD long-chain acyl-CoA synthetase

[PATH:ko01212] [EC:6.2.1.3]
Genetic Information Translation 00970 Aminoacyl-tRNA QARS gInS glutaminyl-tRNA synthetase
Processing biosynthesis [PATH:ko00970] [EC:6.1.1.18]
Metabolism Glycolysis / 00010 Glycolysis / TPI tpiA triosephosphate isomerase (TIM) 361 302 324 375 301 405
Gluconeogenesis Gluconeogenesis [EC:5.3.1.1]
[PATH:ko00010]

Metabolism citrate cycle 00020 Citrate cycle (TCA korB 2-oxoglutarate ferredoxin oxidoreductase 310 262 453 372 330 413
cycle) [PATH:ko00020] subunit beta [EC:1.2.7.3]

Metabolism Nucleotide metabolism 00230 Purine metabolism relA GTP pyrophosphokinase [EC:2.7.6.5] 333 328 277 340 367 347
[PATH:k000230]
Genetic Information Translation 00970 Aminoacyl-tRNA YARS tyrS tyrosyl-tRNA synthetase [EC:6.1.1.1] 365 293 324 364 339 330

Processing biosynthesis [PATH:ko00970]




Genetic Information Translation 03010 Ribosome RP-L29 rpmC large subunit ribosomal protein L29 371
Processing [PATH:ko03010]

Genetic Information Translation 00970 Aminoacyl-tRNA EARS gltX glutamyl-tRNA synthetase [EC:6.1.1.17] 311 288 300 336 292 391
Processing biosynthesis [PATH:ko00970]
Genetic Information Replication and repair 03030 DNA replication DPO3B dnaN DNA polymerase III subunit beta 205 185 152 247 466 454
Processing [PATH:ko03030] [EC:2.7.7.7]
Metabolism Amino acid 00250 Alanine aspartate and E6.3.4.4 purA adenylosuccinate synthase 278 283 254 270 386 354
metabolism glutamate metabolism [EC:6.3.4.4]
[PATH:k000250]

Metabolism Glycolysis / 00010 Glycolysis / E5.1.3.3 galM aldose 1-epimerase [EC:5.1.3.3] 230 698 160 169 287 301
Gluconeogenesis Gluconeogenesis
[PATH:ko00010]

Genetic Information Translation 00970 Aminoacyl-tRNA CARS cysS cysteinyl-tRNA synthetase
Processing biosynthesis [PATH:ko00970]  [EC:6.1.1.16]

E6.3.4.2 pyrG CTP synthase [EC:6.3.4.2] 261

Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism
[PATH:ko00240]




Metabolism Energy metabolism 00190 Oxidative ATPVA ntpA V-type H+-transporting ATPase
phosphorylation subunit A [EC:3.6.3.14]
[PATH:ko00190]

Metabolism Carbohydrate 00051 Fructose and mannose El.1.1.- [EC:1.1.1.-] 206 428 187 235 321 337
metabolism metabolism [PATH:ko00051]

Amino acid 00360 Phenylalanine paaH hbd fadB mmgB 3-hydroxybutyryl-CoA 336 349 293 302 208 309
metabolism metabolism [PATH:ko00360] dehydrogenase [EC:1.1.1.157]

Metabolism

Metabolism Biosynthesis of other 00521 Streptomycin E4.2.1.46 1fbB rffG dTDP-glucose 46-dehydratase 301 293 265 244 318 294
secondary metabolites biosynthesis [PATH:ko00521] [EC:4.2.1.46]

FARSA pheS phenylalanyl-tRNA synthetase alpha 267 244 289 366 300 299

Genetic Information Translation 00970 Aminoacyl-tRNA

Processing biosynthesis [PATH:ko00970]  chain [EC:6.1.1.20]

Metabolism Nucleotide metabolism 00230 Purine metabolism purC phosphoribosylaminoimidazole- 235 212 285 246 374 290
[PATH:ko00230] succinocarboxamide synthase [EC:6.3.2.6]




Metabolism Amino acid 00280 Valine leucine and PCCB pccB propionyl-CoA carboxylase beta chain 235 251 211 257 306 334
metabolism isoleucine degradation [EC:6.4.1.3]
[PATH:k000280]

Metabolism Lipid metabolism 00561 Glycerolipid E2.7.1.30 glpK glycerol kinase [EC:2.7.1.30]
metabolism [PATH:ko00561]

Environmental Energy metabolism 00190 Oxidative frdA fumarate reductase flavoprotein subunit
Information phosphorylation [EC:1.3.99.1]

Processin; [PATH:ko00190]

Environmental Membrane transport 02010 ABC transporters msbA ATP-binding cassette subfamily B bacterial 256 517 187 183 238 229
Information [PATH:k002010] MsbA [EC:3.6.3.-]
Processing

dapB dihydrodipicolinate reductase [EC:1.3.1.26] 262

Metabolism Amino acid 00300 Lysine biosynthesis
metabolism [PATH:ko00300]

Metabolism Amino acid 00250 Alanine aspartate and E4.3.2.2 purB adenylosuccinate lyase [EC:4.3.2.2] 203 183 316 278 304 316
metabolism glutamate metabolism
[PATH:k000250]

Metabolism Amino acid 00290 Valine leucine and ilvD dihydroxy-acid dehydratase [EC:4.2.1.9] 272 303 324 255 234 239
metabolism isoleucine biosynthesis
[PATH:ko00290]

Metabolism Amino acid 00350 Tyrosine metabolism adhE acetaldehyde dehydrogenase / alcohol 269
metabolism [PATH:ko00350] dehydrogenase [EC:1.2.1.10 1.1.1.1]




Metabolism Energy metabolism 00190 Oxidative ATPFOA atpB F-type H+-transporting ATPase
phosphorylation subunit a [EC:3.6.3.14]
[PATH:ko00190]

Metabolism Energy metabolism 00920 Sulfur metabolism E2.7.7.4C met3 sulfate adenylyltransferase
[PATH:ko00920] [EC:2.7.7.4]

Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism  pyrH uridylate kinase [EC:2.7.4.22]
[PATH:ko00240]

Environmental Membrane Transport 02010 ABC transporters ABC.PE.A peptide/nickel transport system ATP- 279 245 332 258 215 234
Information [PATH:k002010] binding protein
Processing

Metabolism Carbohydrate 00620 Pyruvate metabolism E2.3.1.8 pta phosphate acetyltransferase [EC:2.3.1.8] 239 255 375 228 182 309

metabolism [PATH:ko00620]

Metabolism Carbohydrate 00520 Amino sugar and nagB GNPDA glucosamine-6-phosphate deaminase
metabolism nucleotide sugar metabolism [EC:3.5.99.6]
[PATH:k000520]

Genetic Information Replication and repair 03420 Nucleotide excision uvrD pcrA DNA helicase I/ ATP-dependent DNA 202 254 226 216 265 286
Processing repair [PATH:ko03420] helicase PcrA [EC:3.6.4.12]




Metabolism Nucleotide metabolism 00230 Purine metabolism purD phosphoribosylamine--glycine ligase
[PATH:k000230] [EC:6.3.4.13]
Metabolism Amino acid 00270 Cysteine and E2.1.1.14 metE 5-
metabolism methionine metabolism methyltetrahydropteroyltriglutamate--homocysteine
[PATH:ko00270] methyltransferase [EC:2.1.1.14]

Metabolism Glycolysis / 00010 Glycolysis / E3.2.1.86B bglA 6-phospho-beta-glucosidase

Gluconeogenesis Gluconeogenesis [EC:3.2.1.86]
[PATH:ko00010]

Cellular Processes Replication and repair 04112 Cell cycle - Caulobacter  dnaB replicative DNA helicase [EC:3.6.4.12] 161 194 156 167 330 291
[PATH:ko04112]
Metabolism Amino acid 00250 Alanine aspartate and ASP5 aspartate aminotransferase chloroplastic 114 120 74 156 328 404
metabolism glutamate metabolism [EC:2.6.1.1]
[PATH:k000250]

Metabolism Amino acid 00260 Glycine serine and GLDC gcvP glycine dehydrogenase [EC:1.4.4.2] 211 288 55 162 220 300
metabolism threonine metabolism
[PATH:k000260]

Metabolism Glycan biosynthesis 00550 Peptidoglycan mrcA penicillin-binding protein 1A [EC:2.4.1.-3.4.- 196 216 230 214 225 298
and metabolism biosynthesis [PATH:ko00550] -]




Metabolism Amino acid 00260 Glycine serine and kbl GCAT glycine C-acetyltransferase [EC:2.3.1.29] 155 228 183 218 209 351
metabolism threonine metabolism
[PATH:k000260]

Metabolism Amino acid 00270 Cysteine and E2.1.1.37 DNMT dcm DNA (cytosine-5-)- 228 163 219 242 240 250
metabolism methionine metabolism methyltransferase [EC:2.1.1.37]

[PATH:k000270]

Genetic Information Replication and repair 03030 DNA replication E6.5.1.2 ligA ligB DNA ligase (NAD+) [EC:6.5.1.2] 222

Processing [PATH:ko03030]

Metabolism Nucleotide metabolism 00230 Purine metabolism E2.4.2.7 apt adenine phosphoribosyltransferase 184 440 183 137 207 205
[PATH:k000230] [EC:2.4.2.7]
Metabolism Biosynthesis of other 00521 Streptomycin E2.7.7.24 1fbA rffH glucose-1-phosphate 203 204 199 223 239 250

secondary metabolites ~ biosynthesis [PATH:ko00521]  thymidylyltransferase [EC:2.7.7.24]

Metabolism Glycan biosynthesis 00550 Peptidoglycan ddl D-alanine-D-alanine ligase [EC:6.3.2.4] 219 225 207 168 256 208
and metabolism biosynthesis [PATH:ko00550]
Metabolism Glycan biosynthesis 00550 Peptidoglycan murC UDP-N-acetylmuramate--alanine ligase 199 218 199 214 222 229

and metabolism biosynthesis [PATH:ko00550]  [EC:6.3.2.8]




Environmental Membrane transport 03070 Bacterial secretion secD preprotein translocase subunit SecD

Information system [PATH:ko03070]
Processing

Environmental Energy metabolism 00190 Oxidative ccoP cytochrome ¢ oxidase cbb3-type subunit I1I
Information phosphorylation
Processin; [PATH:ko00190]

Genetic Information Replication and repair 03018 RNA degradation recQ ATP-dependent DNA helicase RecQ 103 85 168 200 295 325
Processing [PATH:ko03018] [EC:3.6.4.12]
Metabolism Amino acid 00300 Lysine biosynthesis E1.4.1.16 diaminopimelate dehydrogenase

metabolism [PATH:ko00300] [EC:1.4.1.16]

Metabolism Amino acid 00480 Glutathione metabolism  K01270 pepD dipeptidase D [EC:3.4.13.-]
metabolism [PATH:ko00480]

Metabolism Nucleotide metabolism 00230 Purine metabolism purM phosphoribosylformylglycinamidine cyclo- 183 185 156 201 208 241
[PATH:k000230] ligase [EC:6.3.3.1]

Metabolism Amino acid 00250 Alanine aspartate and E2.6.1.1A aspB aspartate aminotransferase 157 216 211 227 167 255
metabolism glutamate metabolism [EC:2.6.1.1]
[PATH:k000250]




Genetic Information Replication and repair 03420 Nucleotide excision uvrB excinuclease ABC subunit B 197 161 144 192 212 223

Processing repair [PATH:ko03420]
Metabolism Carbohydrate 00052 Galactose metabolism lacZ beta-galactosidase [EC:3.2.1.23] 240 188 94 161 196 192
metabolism [PATH:ko00052]

Metabolism Energy metabolism 00190 Oxidative ATPFOB atpF F-type H+-transporting ATPase
phosphorylation subunit b [EC:3.6.3.14]
[PATH:ko00190]

Metabolism Lipid metabolism 00061 Fatty acid biosynthesis fabD [acyl-carrier-protein] S-malonyltransferase

[PATH:ko00061] [EC:2.3.1.39]

Metabolism Glycan biosynthesis 00540 Lipopolysaccharide 1pxD UDP-3-O-[3-hydroxymyristoyl] glucosamine 136

and metabolism biosynthesis [PATH:ko00540]  N-acyltransferase [EC:2.3.1.191]

Metabolism Amino acid 00330 Arginine and proline E4.1.1.19S speA arginine decarboxylase 119 134 140 187 247 258
metabolism metabolism [PATH:ko00330] [EC:4.1.1.19]

Metabolism Carbohydrate 00520 Amino sugar and wecB UDP-N-acetylglucosamine 2-epimerase 205 111 129 202 234 173
metabolism nucleotide sugar metabolism [EC:5.1.3.14]
[PATH:k000520]
Metabolism Amino acid 00330 Arginine and proline E4.1.1.17 ODCI1 speC speF ornithine decarboxylase 165 147 101 125 353 109

metabolism metabolism [PATH:ko00330] [EC:4.1.1.17]



Environmental Membrane transport 03070 Bacterial secretion ftsY fused signal recognition particle receptor 170 150 140 155 217 220
Information system [PATH:ko03070]
Processing

Metabolism Amino acid 00260 Glycine serine and gevT AMT aminomethyltransferase [EC:2.1.2.10] 167 195 129 138 128 295
metabolism threonine metabolism
[PATH:k000260]

Metabolism Metabolism of 00770 Pantothenate and CoA coaBC dfp phosphopantothenoylcysteine
cofactors and vitamins  biosynthesis [PATH:ko00770]  decarboxylase / phosphopantothenate--cysteine
ligase [EC:4.1.1.36 6.3.2.5]

Metabolism Carbohydrate 00053 Ascorbate and aldarate ulaG L-ascorbate 6-phosphate lactonase [EC:3.1.1.-] 183 248 168 122 286 63
metabolism metabolism [PATH:ko00053]

Metabolism Amino acid 00250 Alanine aspartate and argH ASL argininosuccinate lyase [EC:4.3.2.1] 176 186 207 167 190 179
metabolism glutamate metabolism
[PATH:k000250]

Cellular Processes Cell motility 02030 Bacterial chemotaxis cheV two-component system chemotaxis family
[PATH:k002030] response regulator CheV

Metabolism Nucleotide metabolism 00230 Purine metabolism E2.7.4.8 gmk guanylate kinase [EC:2.7.4.8] 187 212 219 112 214 146
[PATH:k000230]




Cellular Processes Cell motility 02030 Bacterial chemotaxis cheX chemotaxis protein CheX
[PATH:k002030]

Metabolism Energy metabolism 00020 Citrate cycle (TCA sdhB succinate dehydrogenase iron-sulfur subunit 218 149 211 129 188 151
cycle) [PATH:ko00020] [EC:1.3.99.1]
Metabolism Energy metabolism 00920 Sulfur metabolism aprA adenylylsulfate reductase subunit A
[PATH:ko00920] [EC:1.8.99.2]
Metabolism Amino acid 00300 Lysine biosynthesis E6.3.2.13 murE UDP-N-acetylmuramoyl-L-alanyl-
metabolism [PATH:ko00300] D-glutamate--26-diaminopimelate ligase
[EC:6.3.2.13]

Metabolism Amino acid 00340 Histidine metabolism hisD histidinol dehydrogenase [EC:1.1.1.23]
metabolism [PATH:ko00340]
Metabolism Energy metabolism 00190 Oxidative nuoD NADH-quinone oxidoreductase subunit D 245 164 273 113 166 109
phosphorylation [EC:1.6.5.3]
[PATH:ko00190]
Metabolism Carbohydrate 00620 Pyruvate metabolism mgqo malate dehydrogenase (quinone) [EC:1.1.5.4] 219 155 199 219 103 123

metabolism [PATH:ko00620]




Metabolism Carbohydrate 00030 Pentose phosphate deoC DERA deoxyribose-phosphate aldolase
metabolism pathway [PATH:ko00030] [EC:4.1.2.4]

Genetic Information Replication and repair 03440 Homologous recG ATP-dependent DNA helicase RecG
Processing recombination [EC:3.6.4.12]
[PATH:ko03440]
Genetic Information Folding sorting and 03060 Protein export lepB signal peptidase I [EC:3.4.21.89] 147 156 164 156 174 155
Processing degradation [PATH:ko03060]

Genetic Information Folding sorting and 03018 RNA degradation deaD ATP-dependent RNA helicase DeaD

Processing degradation [PATH:ko03018] [EC:3.6.4.13]

Metabolism starch and sucrose 00500 Starch and sucrose E3.2.1.21 beta-glucosidase [EC:3.2.1.21] 47 86 68

metabolism metabolism [PATH:ko00500]

Genetic Information Replication and repair 03410 Base excision repair rec] single-stranded-DNA-specific exonuclease
Processing [PATH:ko03410] [EC:3.1.-.-]

Genetic Information Translation 03010 Ribosome RP-L36 rpm] large subunit ribosomal protein L36 244 139 273 147 127 88

Processing [PATH:ko03010]

Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism  pyrF orotidine-5'-phosphate decarboxylase 88 91 121 125 228 215
[PATH:k000240] [EC:4.1.1.23]




degP htrA serine protease Do [EC:3.4.21.107] 172 339 343 139 109 39

Environmental Folding sorting and 02020 Two-component system
Information degradation [PATH:k002020]
Processing

Genetic Information Translation 03010 Ribosome RP-L30 rpmD large subunit ribosomal protein L30 150

Processing [PATH:ko03010]

Genetic Information Folding sorting and 03018 RNA degradation hfq host factor-I protein

Processing degradation [PATH:ko03018]

Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism  pyrD dihydroorotate dehydrogenase (fumarate)
[PATH:k000240] [EC:1.3.98.1]

Metabolism Amino acid 00260 Glycine serine and trpB tryptophan synthase beta chain [EC:4.2.1.20] 171
metabolism threonine metabolism
[PATH:k000260]

Metabolism Metabolism of 00860 Porphyrin and hemN hemZ oxygen-independent 144 126 144 125 187 129
cofactors and vitamins  chlorophyll metabolism coproporphyrinogen III oxidase [EC:1.3.99.22]
[PATH:ko00860]
Environmental Membrane transport 02010 ABC transporters potA spermidine/putrescine transport system ATP- 148 138 133 173 130 140
Information [PATH:k002010] binding protein [EC:3.6.3.31]

Processing




Metabolism Metabolism of 00281 Geraniol degradation E1.3.99.- [EC:1.3.99.-]
terpenoids and [PATH:ko00281]
olyketides

Metabolism Amino acid 00340 Histidine metabolism hutU UROC1 urocanate hydratase [EC:4.2.1.49] 82 95 86 121 202 193
metabolism [PATH:ko00340]
Metabolism Metabolism of 00760 Nicotinate and pntA NAD(P) transhydrogenase subunit alpha
cofactors and vitamins nicotinamide metabolism [EC:1.6.1.2]
[PATH:ko00760]

Cellular Processes Cell motility 02030 Bacterial chemotaxis fliM flagellar motor switch protein FliM
[PATH:k002030]

Environmental Membrane transport 03070 Bacterial secretion gspE general secretion pathway protein E

Information system [PATH:ko03070]

Processing

Metabolism Energy metabolism 00190 Oxidative ATPFIE atpC F-type H+-transporting ATPase
phosphorylation subunit epsilon [EC:3.6.3.14]

[PATH:ko00190]

gudB rocG glutamate dehydrogenase [EC:1.4.1.2] 98

Metabolism Amino acid 00250 Alanine aspartate and
metabolism glutamate metabolism
[PATH:k000250]




Metabolism Amino acid 00400 Phenylalanine tyrosine aroQ qutE 3-dehydroquinate dehydratase I1 163 145 137 103 164 88
metabolism and tryptophan biosynthesis [EC:4.2.1.10]
[PATH:ko00400]

Metabolism Energy metabolism 00190 Oxidative nuoL NADH-quinone oxidoreductase subunit L 170 86 219 82 176 101
phosphorylation [EC:1.6.5.3]
[PATH:ko00190]

Metabolism Lipid metabolism 00061 Fatty acid biosynthesis fabZ 3-hydroxyacyl-[acyl-carrier-protein] 109 114 105 126 153 164
[PATH:ko00061] dehydratase [EC:4.2.1.59]

Genetic Information Folding sorting and
Processing degradation

03018 RNA degradation nudH putative (di)nucleoside polyphosphate 197 154 242 71 149 53
[PATH:ko03018] hydrolase [EC:3.6.1.-]

Metabolism Metabolism of 00760 Nicotinate and pntB NAD(P) transhydrogenase subunit beta 218 103 156 46 119 118
cofactors and vitamins nicotinamide metabolism [EC:1.6.1.2]
[PATH:ko00760]

Metabolism Carbohydrate 00030 Pentose phosphate rbsK RBKS ribokinase [EC:2.7.1.15] 127 346 90 77 90 79
metabolism pathway [PATH:ko00030]

Metabolism Metabolism of 00900 Terpenoid backbone E1.17.7.1 gcpE ispG (E)-4-hydroxy-3-methylbut-2- 155 139 117 154 109 109
terpenoids and biosynthesis [PATH:ko00900]  enyl-diphosphate synthase [EC:1.17.7.1]

polyketides




Metabolism Amino acid 00250 Alanine aspartate and ald alanine dehydrogenase [EC:1.4.1.1] 111 125 191 151 126 134
metabolism glutamate metabolism
[PATH:k000250]

Metabolism Energy metabolism 00020 Citrate cycle (TCA sdhC succinate dehydrogenase cytochrome b556

cycle) [PATH:ko00020] subunit

Metabolism Amino acid 00400 Phenylalanine tyrosine aroB 3-dehydroquinate synthase [EC:4.2.3.4]
metabolism and tryptophan biosynthesis
[PATH:ko00400]

Metabolism citrate cycle 00020 Citrate cycle (TCA E4.2.1.2A fumA fumB fumarate hydratase class I 103 80 90 116 172 137
cycle) [PATH:ko00020] [EC:4.2.1.2]

Metabolism Metabolism of 00860 Porphyrin and hemB ALAD porphobilinogen synthase 154 138 191 116 122 78
cofactors and vitamins  chlorophyll metabolism [EC:4.2.1.24]

[PATH:ko00860]

Metabolism Amino acid 00330 Arginine and proline proA glutamate-5-semialdehyde dehydrogenase 114 132 78 153 127 114
metabolism metabolism [PATH:ko00330] [EC:1.2.1.41]

Metabolism Carbohydrate 00030 Pentose phosphate kdgK 2-dehydro-3-deoxygluconokinase 119 91 90 167 86 164
metabolism pathway [PATH:ko00030] [EC:2.7.1.45]



Metabolism Amino acid 00330 Arginine and proline argB acetylglutamate kinase [EC:2.7.2.8] 139 119 140 114 128 100
metabolism metabolism [PATH:ko00330]

Human Diseases Amino acid 00270 Cysteine and IuxS S-ribosylhomocysteine lyase [EC:4.4.1.21]
metabolism methionine metabolism
[PATH:ko00270]

xylA xylose isomerase [EC:5.3.1.5]

Metabolism Carbohydrate 00040 Pentose and glucuronate
metabolism interconversions
[PATH:ko00040]

Metabolism Metabolism of 00860 Porphyrin and ftnA ftn ferritin [EC:1.16.3.1]
cofactors and vitamins  chlorophyll metabolism
[PATH:ko00860]

Metabolism Glycan biosynthesis 00540 Lipopolysaccharide kdsA 2-dehydro-3-deoxyphosphooctonate aldolase
and metabolism biosynthesis [PATH:ko00540] (KDO 8-P synthase) [EC:2.5.1.55]

Metabolism Carbohydrate 00051 Fructose and mannose E4.2.1.47 gmd GDPmannose 46-dehydratase 86
metabolism metabolism [PATH:ko00051] [EC:4.2.1.47]

Genetic Information Translation 00970 Aminoacyl-tRNA MTFEMT fmt methionyl-tRNA formyltransferase 98 93
Processing biosynthesis [PATH:ko00970] [EC:2.1.2.9]




Metabolism Energy metabolism 00190 Oxidative ATPVD ntpD V-type H+-transporting ATPase 148 101 82 146 90

phosphorylation subunit D [EC:3.6.3.14]
[PATH:ko00190]
Metabolism Carbohydrate 00630 Glyoxylate and E1.1.1.36 phbB acetoacetyl-CoA reductase
metabolism dicarboxylate metabolism [EC:1.1.1.36]
[PATH:ko00630]

Genetic Information Replication and repair 03430 Mismatch repair mutL. DNA mismatch repair protein MutL.
Processing [PATH:ko03430]

Metabolism Metabolism of 00760 Nicotinate and pncA nicotinamidase/pyrazinamidase [EC:3.5.1.19 84
cofactors and vitamins nicotinamide metabolism 3.5.1.-]
[PATH:ko00760]

E2.2.1.2 talA talB transaldolase [EC:2.2.1.2]

Metabolism Carbohydrate 00030 Pentose phosphate
metabolism pathway [PATH:ko00030]

Metabolism Metabolism of 00730 Thiamine metabolism sufS cysteine desulfurase / selenocysteine lyase 95 101 55 108 125 149
cofactors and vitamins [PATH:ko00730] [EC:2.8.1.7 4.4.1.16]



Human Diseases nitrogen metabolism 00330 Arginine and proline ureAB urease subunit gamma/beta [EC:3.5.1.5] 160 168 250 67 60 95
metabolism [PATH:ko00330]

Environmental Membrane transport 03070 Bacterial secretion K11903 hep type VI secretion system secreted 152 179 55 117 115 35
Information system [PATH:ko03070] protein Hep
Processing
Metabolism Amino acid 00400 Phenylalanine tyrosine aroC chorismate synthase [EC:4.2.3.5] 90 92
metabolism and tryptophan biosynthesis
[PATH:ko00400]

Environmental Membrane transport 03070 Bacterial secretion secF preprotein translocase subunit SecF
Information system [PATH:ko03070]
Processing

Cellular Processes Cell motility 02030 Bacterial chemotaxis motB chemotaxis protein MotB
[PATH:k002030]
Metabolism Amino acid 00270 Cysteine and E2.3.1.30 cysE serine O-acetyltransferase
metabolism methionine metabolism [EC:2.3.1.30]
[PATH:k000270]

Metabolism Biosynthesis of other 00521 Streptomycin rfbD dTDP-4-dehydrorhamnose reductase
secondary metabolites biosynthesis [PATH:ko00521] [EC:1.1.1.133]

Genetic Information Translation 00970 Aminoacyl-tRNA glyQ glycyl-tRNA synthetase alpha chain 122 85 133 105 124 90
Processing biosynthesis [PATH:ko00970] [EC:6.1.1.14]




Environmental Membrane transport 02010 ABC transporters IptB lipopolysaccharide export system ATP-binding 97 93

Information [PATH:k002010] protein [EC:3.6.3.-]
Processin;

Metabolism Amino acid 00270 Cysteine and patB malY cystathione beta-lyase [EC:4.4.1.8] 59 127 51 67 128 158
metabolism methionine metabolism
[PATH:k000270]
Genetic Information Replication and repair 03030 DNA replication DPO3A2 polC DNA polymerase III subunit alpha 107 129 113 104 82 122
Processing [PATH:ko03030] Gram-positive type [EC:2.7.7.7]
Metabolism Carbohydrate 00520 Amino sugar and npdA NAD-dependent deacetylase [EC:3.5.1.-] 87 80 105 104 124 128
metabolism nucleotide sugar metabolism
[PATH:k000520]
Metabolism Amino acid 00340 Histidine metabolism hisC histidinol-phosphate aminotransferase
metabolism [PATH:ko00340] [EC:2.6.1.9]
Genetic Information Folding sorting and 03018 RNA degradation ppk polyphosphate kinase [EC:2.7.4.1] 103 99 254 106 93 100
Processing degradation [PATH:ko03018]
Metabolism Carbohydrate 00620 Pyruvate metabolism accD acetyl-CoA carboxylase carboxyl transferase
metabolism [PATH:k000620] subunit beta [EC:6.4.1.2]



Metabolism

Metabolism

Genetic Information
Processing

Metabolism

Metabolism

Metabolism

Cellular Processes

Cellular Processes

Amino acid 00290 Valine leucine and E2.2.1.6S ilvH ilvN acetolactate synthase I/IIl small 125 111 125 111 105 69
metabolism isoleucine biosynthesis subunit [EC:2.2.1.6]
[PATH:k000290]
Amino acid 00260 Glycine serine and 1taE threonine aldolase [EC:4.1.2.5]
metabolism threonine metabolism
[PATH:k000260]

Replication and repair 03420 Nucleotide excision uvrC excinuclease ABC subunit C
repair [PATH:ko03420]

Amino acid 00260 Glycine serine and gcvPB glycine dehydrogenase subunit 2 [EC:1.4.4.2] 113 121 82 79 74 120
metabolism threonine metabolism
[PATH:k000260]

Amino acid 00310 Lysine degradation E5.4.3.2 kamA lysine 23-aminomutase [EC:5.4.3.2] 83 86 121 92 95 137

metabolism [PATH:ko00310]

rpiB ribose 5-phosphate isomerase B [EC:5.3.1.6] 78

Cell motility 02030 Bacterial chemotaxis fliG flagellar motor switch protein FliG

[PATH:k002030]

Cell growth and death 04112 Cell cycle - Caulobacter ~ murG UDP-N-acetylglucosamine--N-
[PATH:ko04112] acetylmuramyl-(pentapeptide) pyrophosphoryl-
undecaprenol N-acetylglucosamine transferase
[EC:2.4.1.227]

Carbohydrate 00030 Pentose phosphate
metabolism pathway [PATH:ko00030]




Metabolism of
cofactors and vitamins

Metabolism

00760 Nicotinate and
nicotinamide metabolism
[PATH:ko00760]

punA purine-nucleoside phosphorylase [EC:2.4.2.1] 74

Cellular Processes Cell motility
Metabolism Amino acid
metabolism
Metabolism Carbohydrate
metabolism
Metabolism Metabolism of

cofactors and vitamins

02030 Bacterial chemotaxis
[PATH:k002030]

cheW purine-binding chemotaxis protein CheW 101 75 168 117 90 97

proB glutamate 5-kinase [EC:2.7.2.11]

uxaC glucuronate isomerase [EC:5.3.1.12]

panD aspartate 1-decarboxylase [EC:4.1.1.11]

00330 Arginine and proline
metabolism [PATH:ko00330]

00040 Pentose and glucuronate
interconversions
[PATH:ko00040]

00770 Pantothenate and CoA
biosynthesis [PATH:ko00770]

Amino acid
metabolism

Metabolism

00300 Lysine biosynthesis
[PATH:ko00300]

murF UDP-N-acetylmuramoyl-tripeptide--D-alanyl-
D-alanine ligase [EC:6.3.2.10]




Metabolism Amino acid 00260 Glycine serine and trpA tryptophan synthase alpha chain [EC:4.2.1.20] 94 60 105 92 145 66

metabolism threonine metabolism
[PATH:k000260]
Environmental Energy metabolism 00190 Oxidative UQCREFS1 RIP1 petA ubiquinol-cytochrome ¢ 120 74 117 74 115 65
Information phosphorylation reductase iron-sulfur subunit [EC:1.10.2.2]
Processing [PATH:ko00190]
Metabolism Carbohydrate 00030 Pentose phosphate deoB phosphopentomutase [EC:5.4.2.7] 108 129 74 78 104 52
metabolism pathway [PATH:ko00030]

Metabolism Metabolism of 00740 Riboflavin metabolism ribH RIB4 67-dimethyl-8-ribityllumazine synthase 58 39 59 95 106 153
cofactors and vitamins [PATH:ko00740] [EC:2.5.1.78]

Metabolism citrate cycle 00020 Citrate cycle (TCA PC pyc pyruvate carboxylase [EC:6.4.1.1] 138 105 91 55 84
cycle) [PATH:ko00020]
Metabolism Carbohydrate 00500 Starch and sucrose E3.2.1.4 endoglucanase [EC:3.2.1.4] 70 123 86 94 91 86
metabolism metabolism [PATH:ko00500]
Metabolism Metabolism of other 00440 Phosphonate and E4.1.1.82 phosphonopyruvate decarboxylase 85 181 43 60 56 95
amino acids phosphinate metabolism [EC:4.1.1.82]
[PATH:ko00440]



Cellular Processes Cell motility 02030 Bacterial chemotaxis cheB two-component system chemotaxis family 86 83 129 101 67 107
[PATH:ko02030] response regulator CheB [EC:3.1.1.61]

02040 Flagellar assembly 91 67 74

[PATH:k002040]

fliD flagellar hook-associated protein 2

Cellular Processes Cell motility

Metabolism Carbohydrate 00040 Pentose and glucuronate ~ E2.7.1.17 xylulokinase [EC:2.7.1.17] 80 84 62 90 78
metabolism interconversions
[PATH:ko00040]
Metabolism Energy metabolism 00190 Oxidative nuoN NADH-quinone oxidoreductase subunit N 66 81 92
phosphorylation [EC:1.6.5.3]
[PATH:ko00190]

Metabolism Amino acid 00270 Cysteine and metA homoserine O-succinyltransferase 62 90 70 92 95 103
metabolism methionine metabolism [EC:2.3.1.46]
[PATH:k000270]

Metabolism Biosynthesis of other 00521 Streptomycin rfbC dTDP-4-dehydrorhamnose 35-epimerase 69 67 47 87 109 100
secondary metabolites biosynthesis [PATH:ko00521] [EC:5.1.3.13]

Metabolism Energy metabolism 00190 Oxidative nuoH NADH-quinone oxidoreductase subunit H
phosphorylation [EC:1.6.5.3]
[PATH:ko00190]




Environmental Energy metabolism 00020 Citrate cycle (TCA frdB fumarate reductase iron-sulfur subunit 104 83 183 114 60 65
Information cycle) [PATH:ko00020] [EC:1.3.99.1]

Processin;

Metabolism Amino acid 00340 Histidine metabolism E2.1.1.- [EC:2.1.1.-]

metabolism [PATH:ko00340]

Cellular Processes Cell motility 02030 Bacterial chemotaxis motA chemotaxis protein MotA 110 88 113 122 57 64

[PATH:k002030]

Metabolism Amino acid 00250 Alanine aspartate and E3.5.1.1 ansA ansB L-asparaginase [EC:3.5.1.1] 90 23 87 96
metabolism glutamate metabolism
[PATH:k000250]

Cellular Processes Cell motility 02030 Bacterial chemotaxis fliNY fliN flagellar motor switch protein FIiN/FliY 97
[PATH:k002030]
Metabolism Metabolism of 00860 Porphyrin and hemE UROD uroporphyrinogen decarboxylase
cofactors and vitamins  chlorophyll metabolism [EC:4.1.1.37]

[PATH:ko00860]

Metabolism Amino acid 00310 Lysine degradation E3.4.-.- [EC:3.4.--]
metabolism [PATH:ko00310]



Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism  E2.4.2.3 udp uridine phosphorylase [EC:2.4.2.3] 69 64 78 58 103 102
[PATH:k000240]

Environmental Membrane transport 02010 ABC transporters mglA methyl-galactoside transport system ATP-
Information [PATH:k002010] binding protein [EC:3.6.3.17]
Processing

Environmental Membrane transport 02060 Phosphotransferase PTS-Ula-EIIB ulaB sgaB PTS system ascorbate-
Information system (PTS) specific IIB component [EC:2.7.1.69]
Processing [PATH:ko02060]

Metabolism Metabolism of 00900 Terpenoid backbone ispF 2-C-methyl-D-erythritol 24-cyclodiphosphate 88 88 121 83 85 54
terpenoids and biosynthesis [PATH:ko00900] synthase [EC:4.6.1.12]
polyketides

Metabolism Glycan biosynthesis 00540 Lipopolysaccharide gmhD rfaD ADP-L-glycero-D-manno-heptose 6- 58 45 59 35 125 107
and metabolism biosynthesis [PATH:ko00540]  epimerase [EC:5.1.3.20]

Metabolism Amino acid 00250 Alanine aspartate and asnB ASNS asparagine synthase (glutamine-
metabolism glutamate metabolism hydrolysing) [EC:6.3.5.4]
[PATH:k000250]

Metabolism Glycan biosynthesis 00550 Peptidoglycan
and metabolism biosynthesis [PATH:ko00550]

mrdA penicillin-binding protein 2




Metabolism Metabolism of 00790 Folate biosynthesis folC dihydrofolate synthase / folylpolyglutamate

cofactors and vitamins [PATH:ko00790] synthase [EC:6.3.2.12 6.3.2.17]

Genetic Information Replication and repair 03430 Mismatch repair xseA exodeoxyribonuclease VII large subunit 85 71 82 104 67 72

Processing [PATH:ko03430] [EC:3.1.11.6]

Metabolism Amino acid 00330 Arginine and proline pip proline iminopeptidase [EC:3.4.11.5] 63 135 39 80 63 72
metabolism metabolism [PATH:ko00330]

Environmental Membrane transport 02010 ABC transporters afuB fbpB iron(IIl) transport system permease 91 92 62 83 54 73
Information [PATH:k002010] protein

Processin;

Metabolism Energy metabolism 00680 Methane metabolism nhaC Na+:H+ antiporter NhaC family
[PATH:ko00680]
Metabolism Amino acid 00330 Arginine and proline E2.6.1.11 argD acetylornithine aminotransferase
metabolism metabolism [PATH:ko00330] [EC:2.6.1.11]
Environmental Membrane transport 02010 ABC transporters livH branched-chain amino acid transport system 93 103 94 97 45 55
Information [PATH:k002010] permease protein

Processini



Cellular Processes Cell motility 02040 Flagellar assembly fliS flagellar protein FliS 82 123 183 81 51 39

[PATH:k002040]

Cellular Processes Cell motility 02040 Flagellar assembly flgC flagellar basal-body rod protein FlgC
[PATH:k002040]

Metabolism Lipid metabolism 00564 Glycerophospholipid glpA glpD glycerol-3-phosphate dehydrogenase

metabolism [PATH:ko00564] [EC:1.1.5.3]

Metabolism Amino acid 00400 Phenylalanine tyrosine trpE anthranilate synthase component I
metabolism and tryptophan biosynthesis [EC:4.1.3.27]
[PATH:ko00400]

Metabolism Metabolism of 00760 Nicotinate and ppnK NADK NAD+ kinase [EC:2.7.1.23] 65 67 31 57 100 71
cofactors and vitamins ~ nicotinamide metabolism
[PATH:ko00760]
Metabolism Energy metabolism 00910 Nitrogen metabolism cynT can carbonic anhydrase [EC:4.2.1.1] 78 137 117 69 50 43
[PATH:ko00910]
Environmental Signal transduction 02020 Two-component system  citF citrate lyase subunit alpha / citrate CoA- 66 76 35 71 68
Information [PATH:k002020] transferase [EC:4.1.3.6 2.8.3.10]
Processin;

Metabolism Carbohydrate 00010 Glycolysis /
metabolism Gluconeogenesis
[PATH:ko00010]

FBP fbp fructose-16-bisphosphatase I [EC:3.1.3.11] 74




Metabolism Carbohydrate 00650 Butanoate metabolism phbC phaC polyhydroxyalkanoate synthase 85 26
metabolism [PATH:ko00650] [EC:2.3.1.-]

02010 ABC transporters malE maltose/maltodextrin transport system 20 23 20 94 74
[PATH:k002010] substrate-binding protein

Cellular Processes Membrane transport

nrfA nitrite reductase cytochrome c-552 [EC:1.7.2.2] 76

Human Diseases nitrogen metabolism 00910 Nitrogen metabolism

[PATH:ko00910]

Environmental Membrane transport 02010 ABC transporters ABCC-BAC ATP-binding cassette subfamily C
Information [PATH:k002010] bacterial
Processing

Metabolism Carbohydrate 00630 Glyoxylate and E3.1.3.18 gph phosphoglycolate phosphatase
metabolism dicarboxylate metabolism [EC:3.1.3.18]
[PATH:ko00630]

prdA D-proline reductase (dithiol) PrdA

Metabolism Amino acid 00330 Arginine and proline

metabolism metabolism [PATH:ko00330] [EC:1.21.4.1]

Metabolism Amino acid 00270 Cysteine and E4.4.1.11 methionine-gamma-lyase [EC:4.4.1.11] 55 85 59 49 66 85
metabolism methionine metabolism
[PATH:k000270]



Metabolism Carbohydrate 00052 Galactose metabolism E3.2.1.22B galA rafA alpha-galactosidase 57 53 43 70 86 71
metabolism [PATH:ko00052] [EC:3.2.1.22]

Metabolism Carbohydrate 00520 Amino sugar and E3.2.1.52 nagZ beta-N-acetylhexosaminidase 63 92 59 33 91 52
metabolism nucleotide sugar metabolism [EC:3.2.1.52]
[PATH:k000520]

E2.3.1.31 metX homoserine O-acetyltransferase

Metabolism Amino acid 00270 Cysteine and

metabolism methionine metabolism [EC:2.3.1.31]

[PATH:k000270]

Metabolism Carbohydrate 00650 Butanoate metabolism E2.7.2.7 buk butyrate kinase [EC:2.7.2.7]

metabolism [PATH:ko00650]

Metabolism Carbohydrate 00051 Fructose and mannose E1.1.1.271 fcl GDP-L-fucose synthase
metabolism metabolism [PATH:ko00051] [EC:1.1.1.271]
Cellular Processes Cell growth and death 04112 Cell cycle - Caulobacter ~ flp pilA pilus assembly protein Flp/PilA
[PATH:ko04112]
Environmental Membrane transport 02010 ABC transporters potD spermidine/putrescine transport system
Information [PATH:k002010] substrate-binding protein
Processin,

Human Diseases Nucleotide metabolism 00230 Purine metabolism E3.5.4.4 ADA add adenosine deaminase
[PATH:ko00230] [EC:3.5.4.4]




Environmental Membrane transport 02010 ABC transporters afuC fbpC iron(IIl) transport system ATP-binding 69 83 70 66 59
Information [PATH:k002010] protein [EC:3.6.3.30]
Processing

Metabolism Carbohydrate 00620 Pyruvate metabolism pta phosphate acetyltransferase [EC:2.3.1.8] 65 58 74 61 74 60
metabolism [PATH:k0o00620]

Metabolism Carbohydrate 00020 Citrate cycle (TCA E4.2.1.2AB fumB fumarate hydratase subunit beta
metabolism cycle) [PATH:ko00020] [EC:4.2.1.2]

Metabolism Carbohydrate 00630 Glyoxylate and purU formyltetrahydrofolate deformylase 59 55 62 70 85 48
metabolism dicarboxylate metabolism [EC:3.5.1.10]

[PATH:ko00630]

Environmental Membrane transport 02010 ABC transporters rbsC ribose transport system permease protein

Information [PATH:ko02010]
Processing

Metabolism Amino acid 00260 Glycine serine and gcvPA glycine dehydrogenase subunit 1 [EC:1.4.4.2] 58
metabolism threonine metabolism
[PATH:k000260]

Metabolism Lipid metabolism 01040 Biosynthesis of yciA acyl-CoA thioesterase YciA [EC:3.1.2.-]

unsaturated fatty acids

[PATH:ko01040]




Metabolism Metabolism of 00750 Vitamin B6 metabolism  pdxK pdxY pyridoxine kinase [EC:2.7.1.35] 63 67 59 48 64 67
cofactors and vitamins [PATH:ko00750]

Metabolism Energy metabolism 00680 Methane metabolism nhaA Na+:H+ antiporter NhaA family 67 71 74 83 54 47
[PATH:ko00680]
Metabolism Carbohydrate 00020 Citrate cycle (TCA E4.2.1.2AA fumA fumarate hydratase subunit alpha 56 49 86 95 42 76
metabolism cycle) [PATH:ko00020] [EC:4.2.1.2]
Metabolism Carbohydrate 00051 Fructose and mannose E5.3.1.8 manA mannose-6-phosphate isomerase 57 47 43 40 77 77
metabolism metabolism [PATH:ko00051] [EC:5.3.1.8]
Metabolism Carbohydrate 00520 Amino sugar and UAP1 UDP-N-acetylglucosamine 47 152 101 60 32 44
metabolism nucleotide sugar metabolism pyrophosphorylase [EC:2.7.7.23]
[PATH:k000520]

Metabolism Glycan biosynthesis 00540 Lipopolysaccharide
and metabolism biosynthesis [PATH:ko00540]

gmhA IpcA D-sedoheptulose 7-phosphate isomerase 69
[EC:5.3.1.28]

Metabolism Glycan biosynthesis 00540 Lipopolysaccharide kdsC 3-deoxy-D-manno-octulosonate 8-phosphate 76

and metabolism biosynthesis [PATH:ko00540]  phosphatase (KDO 8-P phosphatase) [EC:3.1.3.45]




Genetic Information Replication and repair 03440 Homologous recF DNA replication and repair protein RecF 43 51 51 60 59 91

Processing recombination
[PATH:ko03440]
Metabolism Carbohydrate 00052 Galactose metabolism E3.2.1.26 sacA beta-fructofuranosidase
metabolism [PATH:ko00052] [EC:3.2.1.26]
Genetic Information Replication and repair 03030 DNA replication E3.1.26.4A RNASEHI rnhA ribonuclease HI
Processing [PATH:ko03030] [EC:3.1.26.4]
Metabolism Amino acid 00310 Lysine degradation DLST sucB 2-oxoglutarate dehydrogenase E2
metabolism [PATH:ko00310] component (dihydrolipoamide succinyltransferase)
[EC:2.3.1.61]

Metabolism Metabolism of 00760 Nicotinate and nadE NAD+ synthase [EC:6.3.1.5] 60 67 31 46 76 50
cofactors and vitamins nicotinamide metabolism
[PATH:ko00760]

Genetic Information Translation 00970 Aminoacyl-tRNA lysK lysyl-tRNA synthetase class I [EC:6.1.1.6] 63 38 94 77 43 72

Processing biosynthesis [PATH:ko00970]

Metabolism Amino acid 00250 Alanine aspartate and E5.1.1.13 aspartate racemase [EC:5.1.1.13] 58 95 66 55 51 46
metabolism glutamate metabolism

[PATH:ko00250]



Metabolism Amino acid 00250 Alanine aspartate and nadB L-aspartate oxidase [EC:1.4.3.16] 39 32 55 77 66 80
metabolism glutamate metabolism
[PATH:ko00250]

Metabolism Nucleotide metabolism 00230 Purine metabolism rdgB dITP/XTP pyrophosphatase [EC:3.6.1.19] 50 79 35 52 53 67
[PATH:k000230]

Metabolism Metabolism of 00670 One carbon pool by purN phosphoribosylglycinamide formyltransferase 47 50 47 43 74 68
cofactors and vitamins folate [PATH:ko00670] 1[EC:2.1.2.2]

Metabolism Glycan biosynthesis 00550 Peptidoglycan ftsI cell division protein FtsI (penicillin-binding 50 43 51 45 81 58
and metabolism biosynthesis [PATH:ko00550]  protein 3) [EC:2.4.1.129]

Metabolism Metabolism of 00860 Porphyrin and hemA glutamyl-tRNA reductase [EC:1.2.1.70] 72 73 74 37 56 39
cofactors and vitamins  chlorophyll metabolism
[PATH:ko00860]

Metabolism Metabolism of 00740 Riboflavin metabolism ribD 31 20 74 42 88 79
cofactors and vitamins ~ [PATH:ko00740] diaminohydroxyphosphoribosylaminopyrimidine
deaminase / 5-amino-6-(5-
phosphoribosylamino)uracil reductase [EC:3.5.4.26
1.1.1.193]




Metabolism Metabolism of 00130 Ubiquinone and other ubiE ubiquinone/menaquinone biosynthesis 59 48 47 36 73 53
cofactors and vitamins  terpenoid-quinone biosynthesis  methyltransferase [EC:2.1.1.163 2.1.1.201]

[PATH:ko00130]
Metabolism Amino acid 00260 Glycine serine and thrA bifunctional aspartokinase / homoserine
metabolism threonine metabolism dehydrogenase 1 [EC:2.7.2.4 1.1.1.3]
[PATH:k000260]
Metabolism Carbohydrate 00620 Pyruvate metabolism E4.2.3.3 mgsA methylglyoxal synthase [EC:4.2.3.3] 39
metabolism [PATH:ko00620]
Metabolism Amino acid 00340 Histidine metabolism hisH glutamine amidotransferase [EC:2.4.2.-]
metabolism [PATH:ko00340]
Metabolism Metabolism of 00900 Terpenoid backbone GGPS geranylgeranyl diphosphate synthase type II
terpenoids and biosynthesis [PATH:ko00900] [EC:2.5.1.1 2.5.1.10 2.5.1.29]
polyketides

Environmental Membrane transport 02010 ABC transporters znuA zinc transport system substrate-binding protein 66 51 98 66 39 46
Information [PATH:k0o02010]
Processin;

Metabolism Carbohydrate 00520 Amino sugar and E3.2.1.55 abfA alpha-N-arabinofuranosidase 44 57 31 53 56 63
metabolism nucleotide sugar metabolism [EC:3.2.1.55]
[PATH:k000520]



Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism ~ E2.7.1.21 tdk thymidine kinase [EC:2.7.1.21] 43 36 70 42 57 72
[PATH:ko00240]

dapF diaminopimelate epimerase [EC:5.1.1.7]

Metabolism Amino acid 00300 Lysine biosynthesis
metabolism [PATH:ko00300]

Metabolism Amino acid 00340 Histidine metabolism hisIE phosphoribosyl-ATP pyrophosphohydrolase /
metabolism [PATH:ko00340] phosphoribosyl-AMP cyclohydrolase [EC:3.6.1.31
3.54.19]

Environmental Membrane transport 02010 ABC transporters ftsX cell division transport system permease protein 40 42 86 52 62 50
Information [PATH:k0o02010]
Processin;

Metabolism Carbohydrate 00660 C5-Branched dibasic E5.4.99.1 methylaspartate mutase [EC:5.4.99.1]
metabolism acid metabolism
[PATH:ko00660]

Metabolism Amino acid 00300 Lysine biosynthesis E2.6.1.83 LL-diaminopimelate aminotransferase 52 49 43 46 34 70
metabolism [PATH:ko00300] [EC:2.6.1.83]

Metabolism Metabolism of 00740 Riboflavin metabolism ribE RIBS riboflavin synthase [EC:2.5.1.9]
cofactors and vitamins [PATH:ko00740]




Metabolism Amino acid 00260 Glycine serine and thrH phosphoserine / homoserine phosphotransferase 46

metabolism threonine metabolism [EC:3.1.3.32.7.1.39]
[PATH:ko00260]

Metabolism Carbohydrate 00650 Butanoate metabolism E4.1.1.70 glutaconyl-CoA decarboxylase 42 47 47 91 32 55
metabolism [PATH:ko00650] [EC:4.1.1.70]

Environmental Signal transduction 02020 Two-component system  citE citrate lyase subunit beta / citryl-CoA lyase 39 59 39 65 56 39

Information [PATH:k002020] [EC:4.1.3.6 4.1.3.34]

Processing

Metabolism Glycan biosynthesis 00540 Lipopolysaccharide kdtA waaA 3-deoxy-D-manno-octulosonic-acid 56 38 16 48 58 46
and metabolism biosynthesis [PATH:ko00540]  transferase [EC:2.4.99.12 2.4.99.13 2.4.99.14
2.4.99.15]

Metabolism Metabolism of 00760 Nicotinate and surE 5'-nucleotidase [EC:3.1.3.5] 43 60 51 50 44 51
cofactors and vitamins nicotinamide metabolism
[PATH:ko00760]

Metabolism Metabolism of other 00440 Phosphonate and phnW 2-aminoethylphosphonate-pyruvate
amino acids phosphinate metabolism transaminase [EC:2.6.1.37]
[PATH:ko00440]

Metabolism Amino acid 00400 Phenylalanine tyrosine
metabolism and tryptophan biosynthesis
[PATH:ko00400]

aroE shikimate dehydrogenase [EC:1.1.1.25]




Metabolism Amino acid 00260 Glycine serine and E4.3.1.17 sdaA L-serine dehydratase [EC:4.3.1.17] 33
metabolism threonine metabolism
[PATH:k000260]
Environmental Membrane transport 02010 ABC transporters ABC.LPT.P loIC lolE lipoprotein-releasing system
Information [PATH:k002010] permease protein
Processing
Metabolism Carbohydrate 00040 Pentose and glucuronate  uxaA altronate hydrolase [EC:4.2.1.7]
metabolism interconversions
[PATH:ko00040]

Environmental Membrane transport 02060 Phosphotransferase PTS-Gat-EIIC gatC PTS system galactitol-specific
Information system (PTS) IIC component
Processing [PATH:k002060]

Environmental Membrane Transport 02010 ABC transporters ABC.SN.P ssuC tauC sulfonate/nitrate/taurine
Information [PATH:ko02010] transport system permease protein
Processing

Environmental Membrane transport 02010 ABC transporters ABC-2.AB.P antibiotic transport system permease 27 31 27 37 90 44
Information [PATH:k0o02010] protein
Processin;

Metabolism Amino acid 00250 Alanine aspartate and alaA alanine-synthesizing transaminase [EC:2.6.1.66 72
metabolism glutamate metabolism 2.6.1.2]
[PATH:k000250]




Cellular Processes Cell motility 02040 Flagellar assembly flil flagellum-specific ATP synthase [EC:3.6.3.14] 60
[PATH:k002040]

thil thiamine biosynthesis protein Thil

Genetic Information Folding sorting and 04122 Sulfur relay system
Processing degradation [PATH:ko04122]

Metabolism Carbohydrate 00052 Galactose metabolism E3.2.1.20 malZ alpha-glucosidase [EC:3.2.1.20]

metabolism [PATH:ko00052]
Metabolism Carbohydrate 00040 Pentose and glucuronate  araB L-ribulokinase [EC:2.7.1.16]
metabolism interconversions
[PATH:ko00040]

Cellular Processes Cell motility 02040 Flagellar assembly flgL flagellar hook-associated protein 3 FlgL
[PATH:k002040]

uxuA mannonate dehydratase [EC:4.2.1.8]

Metabolism Carbohydrate 00040 Pentose and glucuronate
metabolism interconversions
[PATH:ko00040]

Environmental Membrane transport 02010 ABC transporters ABC-2.LPSE.P lipopolysaccharide transport system
Information [PATH:ko02010] permease protein
Processing




Environmental Membrane transport 02010 ABC transporters ABC.FEV.A iron complex transport system ATP- 44 53 47 33 45 46

Information [PATH:k002010] binding protein [EC:3.6.3.34]

Processin;

Environmental Signal transduction 02020 Two-component system  cydB cytochrome d ubiquinol oxidase subunit IT
Information [PATH:k002020] [EC:1.10.3.-]

Processing

Genetic Information Replication and repair 03030 DNA replication DPO3D2 holB DNA polymerase III subunit delta’ 30 42 20 40 57 53
Processing [PATH:ko03030] [EC:2.7.7.7]

Metabolism Carbohydrate 00010 Glycolysis / aceE pyruvate dehydrogenase E1 component

metabolism Gluconeogenesis [EC:1.2.4.1]
[PATH:ko00010]
Metabolism Carbohydrate 00010 Glycolysis / porA pyruvate ferredoxin oxidoreductase alpha
metabolism Gluconeogenesis subunit [EC:1.2.7.1]

[PATH:ko00010]

Metabolism Carbohydrate 00620 Pyruvate metabolism accB becP acetyl-CoA carboxylase biotin carboxyl 40
metabolism [PATH:k0o00620] carrier protein

Metabolism Metabolism of other 00480 Glutathione metabolism  E6.3.2.3 gshB glutathione synthase [EC:6.3.2.3] 57 27 59 12 76 18
amino acids [PATH:ko00480]




Metabolism Metabolism of 00730 Thiamine metabolism thiG thiamine biosynthesis ThiG
cofactors and vitamins [PATH:ko00730]

Genetic Information Replication and repair 03430 Mismatch repair
Processing [PATH:k0o03430]

dam DNA adenine methylase [EC:2.1.1.72]

Metabolism Amino acid 00400 Phenylalanine tyrosine trpD anthranilate phosphoribosyltransferase 40 32 66 27 69 27
metabolism and tryptophan biosynthesis [EC:2.4.2.18]
[PATH:ko00400]
Environmental Signal transduction 02020 Two-component system  vicR two-component system OmpR family response 46 60 31 33 31 45
Information [PATH:ko02020] regulator VicR
Processing
Metabolism Carbohydrate 00520 Amino sugar and murQ N-acetylmuramic acid 6-phosphate etherase
metabolism nucleotide sugar metabolism [EC:4.2.1.126]
[PATH:k000520]

Metabolism Carbohydrate 00040 Pentose and glucuronate  araD L-ribulose-5-phosphate 4-epimerase
metabolism interconversions [EC:5.1.3.4]
[PATH:ko00040]

Metabolism Amino acid 00400 Phenylalanine tyrosine trpC indole-3-glycerol phosphate synthase
metabolism and tryptophan biosynthesis [EC:4.1.1.48]
[PATH:ko00400]




Metabolism Carbohydrate 00051 Fructose and mannose fucl L-fucose isomerase [EC:5.3.1.25]
metabolism metabolism [PATH:ko00051]

Metabolism Metabolism of 00770 Pantothenate and CoA coaX type III pantothenate kinase [EC:2.7.1.33]
cofactors and vitamins biosynthesis [PATH:ko00770]

Metabolism Biosynthesis of other
secondary metabolites

00521 Streptomycin 10lG myo-inositol 2-dehydrogenase [EC:1.1.1.18] 46
biosynthesis [PATH:ko00521]

Genetic Information Folding sorting and 04122 Sulfur relay system MOCSI1 moaA molybdenum cofactor biosynthesis 44

Processing degradation [PATH:ko04122] protein

Metabolism Lipid metabolism 00564 Glycerophospholipid tagD glycerol-3-phosphate cytidylyltransferase
metabolism [PATH:ko00564] [EC:2.7.7.39]

Environmental Membrane transport 03070 Bacterial secretion secB preprotein translocase subunit SecB
Information system [PATH:ko03070]
Processin;

Environmental Membrane transport 02010 ABC transporters cbiM cobalt/nickel transport system permease 40 73 31 16 44 25
Information [PATH:ko02010] protein

Processini




Metabolism Amino acid 00260 Glycine serine and hprA glycerate dehydrogenase [EC:1.1.1.29] 33 36 43 42 28 55
metabolism threonine metabolism

[PATH:k000260]

Metabolism Metabolism of 00900 Terpenoid backbone ispDF 2-C-methyl-D-erythritol 4-phosphate
terpenoids and biosynthesis [PATH:ko00900]  cytidylyltransferase / 2-C-methyl-D-erythritol 24-
olyketides cyclodiphosphate synthase [EC:2.7.7.60 4.6.1.12]

Metabolism Carbohydrate 00630 Glyoxylate and E1.1.1.60 garR 2-hydroxy-3-oxopropionate
metabolism dicarboxylate metabolism reductase [EC:1.1.1.60]
[PATH:ko00630]

Genetic Information Transcription 03020 RNA polymerase SIG3.3.2 sigB RNA polymerase sigma-B factor 23 28 55 53 31 55
Processing [PATH:k003020]
Metabolism Biosynthesis of other 00521 Streptomycin E5.5.1.4 INO1 myo-inositol-1-phosphate synthase 20 28 16 32 43 62

secondary metabolites biosynthesis [PATH:ko00521] [EC:5.5.1.4]

Metabolism Amino acid 00280 Valine leucine and ACADM acd acyl-CoA dehydrogenase [EC:1.3.8.7] 42 33 31 18 36 46
metabolism isoleucine degradation
[PATH:k000280]

Metabolism Amino acid 00300 Lysine biosynthesis
metabolism [PATH:ko00300]

dapD 2345-tetrahydropyridine-2-carboxylate N- 12 12 23 56 70
succinyltransferase [EC:2.3.1.117]




Genetic Information Folding sorting and 04122 Sulfur relay system moaC molybdenum cofactor biosynthesis protein C 40 38 109 45 27 23
Processing degradation [PATH:ko04122]

thrB1 homoserine kinase [EC:2.7.1.39]

Metabolism Amino acid 00260 Glycine serine and
metabolism threonine metabolism
[PATH:ko00260]

Metabolism Amino acid 00300 Lysine biosynthesis dapE succinyl-diaminopimelate desuccinylase
metabolism [PATH:ko00300] [EC:3.5.1.18]

Environmental Membrane transport 02010 ABC transporters malF maltose/maltodextrin transport system

Information [PATH:k002010] permease protein

Processin;

Metabolism Metabolism of 00860 Porphyrin and cbiK sirohydrochlorin cobaltochelatase 32 37 59 30 33 41

cofactors and vitamins  chlorophyll metabolism [EC:4.99.1.3]

[PATH:ko00860]

Metabolism Metabolism of 00730 Thiamine metabolism thiD
cofactors and vitamins [PATH:ko00730] hydroxymethylpyrimidine/phosphomethylpyrimidine
kinase [EC:2.7.1.49 2.7.4.7]

Environmental Membrane transport 02010 ABC transporters znuC zinc transport system ATP-binding protein

Information [PATH:ko02010] [EC:3.6.3.-]

Processing

Metabolism Amino acid 00310 Lysine degradation dat D-alanine transaminase [EC:2.6.1.21] 45 42 70 32 21 30
metabolism [PATH:ko00310]




Metabolism Carbohydrate 00620 Pyruvate metabolism E3.1.2.6 gloB hydroxyacylglutathione hydrolase
metabolism [PATH:ko00620] [EC:3.1.2.6]

Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism  pyrR pyrimidine operon attenuation protein / uracil 36 36 16 37 30 39
[PATH:ko00240] phosphoribosyltransferase [EC:2.4.2.9]

Metabolism Metabolism of 00740 Riboflavin metabolism ribF riboflavin kinase / FMN adenylyltransferase
cofactors and vitamins [PATH:ko00740] [EC:2.7.1.26 2.7.7.2]

Metabolism Carbohydrate 00020 Citrate cycle (TCA sdhD succinate dehydrogenase membrane anchor 52 26 62 3 51 13
metabolism cycle) [PATH:ko00020] subunit

Metabolism Xenobiotics 00362 Benzoate degradation badH 2-hydroxycyclohexanecarboxyl-CoA 42 26 31 11 55 18
biodegradation and [PATH:ko00362] dehydrogenase [EC:1.1.1.-]
metabolism

Metabolism Metabolism of 00130 Ubiquinone and other ubiB aarF ubiquinone biosynthesis protein
cofactors and vitamins  terpenoid-quinone biosynthesis
[PATH:ko00130]

Metabolism Amino acid 00330 Arginine and proline nspC carboxynorspermidine decarboxylase
metabolism metabolism [PATH:ko00330] [EC:4.1.1.-]




Environmental Energy metabolism 00190 Oxidative frdC fumarate reductase subunit C
Information phosphorylation
Processin; [PATH:ko00190]

Metabolism Amino acid 00340 Histidine metabolism hisI phosphoribosyl-AMP cyclohydrolase
metabolism [PATH:ko00340] [EC:3.5.4.19]

Metabolism Amino acid 00250 Alanine aspartate and pyrBI aspartate carbamoyltransferase [EC:2.1.3.2] 20 5 47 72 47 22
metabolism glutamate metabolism
[PATH:ko00250]

Metabolism Amino acid 00400 Phenylalanine tyrosine AROAZ? aroA 3-deoxy-7-phosphoheptulonate 42 28 43 44 16 33
metabolism and tryptophan biosynthesis synthase [EC:2.5.1.54]
[PATH:ko00400]

Metabolism Glycan biosynthesis 00550 Peptidoglycan mviN virulence factor 36 29 35 29 39 24
and metabolism biosynthesis [PATH:ko00550]

Metabolism Amino acid 00260 Glycine serine and serB PSPH phosphoserine phosphatase [EC:3.1.3.3] 29 36 51 19 41 28
metabolism threonine metabolism
[PATH:ko00260]
Metabolism Energy metabolism 00190 Oxidative nuoJ NADH-quinone oxidoreductase subunit J 35 23 74 18 48 17
phosphorylation [EC:1.6.5.3]

[PATH:k000190]




Metabolism Lipid metabolism 00561 Glycerolipid pduC propanediol dehydratase large subunit
metabolism [PATH:ko00561] [EC:4.2.1.28]

Environmental Membrane transport 02010 ABC transporters ABC-2.CPSE.P1 capsular polysaccharide transport
Information [PATH:k002010] system permease protein
Processing

Metabolism Amino acid 00400 Phenylalanine tyrosine E2.7.1.71 aroK aroL shikimate kinase [EC:2.7.1.71] 31
metabolism and tryptophan biosynthesis
[PATH:ko00400]

Metabolism sulfur metabolism 00920 Sulfur metabolism dsrB sulfite reductase dissimilatory-type beta subunit 29
[PATH:k000920] [EC:1.8.99.3]

Environmental Membrane transport 02060 Phosphotransferase PTS-Man-EIID manZ PTS system mannose-specific 15 17 27 14 46 51
Information system (PTS) IID component
Processing [PATH:k0o02060]
Metabolism Energy metabolism 00190 Oxidative ATPVE ntpE V-type H+-transporting ATPase 33 19 23 55 25 29
phosphorylation subunit E [EC:3.6.3.14]
[PATH:ko00190]
Metabolism Nucleotide metabolism 00230 Purine metabolism xpt xanthine phosphoribosyltransferase 37 52 16 22 21 27

[PATH:ko00230] [EC:2.4.2.22]




Metabolism Carbohydrate 00040 Pentose and glucuronate  E5.3.1.17 kdul 4-deoxy-L-threo-5-hexosulose- 22 40 12 37 27 34
metabolism interconversions uronate ketol-isomerase [EC:5.3.1.17]
[PATH:ko00040]

Metabolism Carbohydrate 00010 Glycolysis / porG pyruvate ferredoxin oxidoreductase gamma

metabolism Gluconeogenesis subunit [EC:1.2.7.1]
[PATH:ko00010]

Metabolism Amino acid 00250 Alanine aspartate and gltB glutamate synthase (NADPH/NADH) large 21 15 27 32 20 57
metabolism glutamate metabolism chain [EC:1.4.1.13 1.4.1.14]
[PATH:k000250]

Genetic Information Replication and repair 03030 DNA replication DPO3D1 holA DNA polymerase III subunit delta 16 16 16 32 33 49
Processing [PATH:ko03030] [EC:2.7.7.7]

Metabolism Carbohydrate 00660 C5-Branched dibasic E4.3.1.2 methylaspartate ammonia-lyase 10 22 70 49 31 34
metabolism acid metabolism [EC:4.3.1.2]
[PATH:ko00660]

Metabolism Carbohydrate 00030 Pentose phosphate El1.1.1.44 PGD gnd 6-phosphogluconate
metabolism pathway [PATH:ko00030] dehydrogenase [EC:1.1.1.44]

Metabolism Amino acid 00330 Arginine and proline E3.5.3.11 speB agmatinase [EC:3.5.3.11] 19 19 16 14 36 48
metabolism metabolism [PATH:ko00330]




Environmental Signal transduction 02020 Two-component system  pilH twitching motility two-component system
Information [PATH:k002020] response regulator PilH
Processing

Metabolism Metabolism of 00790 Folate biosynthesis E4.2.3.12 queD ptpS PTS 6-pyruvoyl

cofactors and vitamins [PATH:ko00790] tetrahydrobiopterin synthase [EC:4.2.3.12]

Environmental Signal transduction 02020 Two-component system  gInB nitrogen regulatory protein P-II 1
Information [PATH:k002020]
Processing

Metabolism Nucleotide metabolism 00230 Purine metabolism spoT HDDC3 guanosine-3'5'-bis(diphosphate) 3'- 22 33 27 12 45 23
[PATH:ko00230] pyrophosphohydrolase [EC:3.1.7.2]

Metabolism Carbohydrate 00051 Fructose and mannose fruK 1-phosphofructokinase [EC:2.7.1.56]
metabolism metabolism [PATH:ko00051]

Environmental Membrane transport 02010 ABC transporters
Information [PATH:k002010]
Processing

cbiQ cobalt/nickel transport system permease protein 31



Environmental Membrane transport 02010 ABC transporters pstS phosphate transport system substrate-binding 25 28 23 26 34 25
Information [PATH:ko02010] protein
Processin;

ispA farnesyl diphosphate synthase [EC:2.5.1.1
2.5.1.10]

DLAT aceF pdhC pyruvate dehydrogenase E2
component (dihydrolipoamide acetyltransferase)

Metabolism Metabolism of 00900 Terpenoid backbone
terpenoids and biosynthesis [PATH:ko00900]
polyketides

Metabolism Carbohydrate 00010 Glycolysis /
metabolism Gluconeogenesis

[PATH:ko00010] [EC:2.3.1.12]

Environmental Membrane transport 02060 Phosphotransferase PTS-Man-EIIC manY PTS system mannose-specific ~ 34 12 16 7 33 37
Information system (PTS) IIC component
Processing [PATH:k002060]

Environmental Signal transduction 02020 Two-component system  cusR copR silR two-component system OmpR 33
Information [PATH:k002020] family copper resistance phosphate regulon response
Processing regulator CusR

Metabolism Xenobiotics 00633 Nitrotoluene nemA N-ethylmaleimide reductase [EC:1.-.-.-] 34
biodegradation and degradation [PATH:ko00633]
metabolism

Metabolism Metabolism of 00900 Terpenoid backbone mvaA hydroxymethylglutaryl-CoA reductase 17 17 8 5 39 46
terpenoids and biosynthesis [PATH:ko00900] [EC:1.1.1.88]

iolikeudes




Metabolism Amino acid 00270 Cysteine and E2.5.1.48 metB cystathionine gamma-synthase

metabolism methionine metabolism [EC:2.5.1.48]

[PATH:k000270]

Environmental Membrane transport 02010 ABC transporters ugpB sn-glycerol 3-phosphate transport system 30 21 20 31 26 25
Information [PATH:ko02010] substrate-binding protein
Processin;

Cellular Processes Cell motility 02030 Bacterial chemotaxis cheD chemotaxis protein CheD [EC:3.5.1.44]
[PATH:k002030]

Metabolism Xenobiotics 00633 Nitrotoluene E1.12.99.6L hydrogenase large subunit
biodegradation and degradation [PATH:ko00633] [EC:1.12.99.6]
metabolism
Metabolism Lipid metabolism 00561 Glycerolipid dhaK dihydroxyacetone kinase N-terminal domain 31 46 39 12 11 27

metabolism [PATH:ko00561] [EC:2.7.1.-]

Environmental Signal transduction 02020 Two-component system  pilG twitching motility two-component system 38 38 16 9 32 8
Information [PATH:k002020] response regulator PilG
Processing

Metabolism Amino acid 00330 Arginine and proline argA amino-acid N-acetyltransferase [EC:2.3.1.1] 30 30 16 11 33 18
metabolism metabolism [PATH:ko00330]



Environmental Signal transduction 02020 Two-component system  pilR two-component system NtrC family response 26 26 20 16 36 18
Information [PATH:k002020] regulator PilR
Processin;

Cellular Processes Cell motility 02030 Bacterial chemotaxis cheC chemotaxis protein CheC 20 42 27 44 14 18

[PATH:k002030]
Metabolism Amino acid 00330 Arginine and proline aguB N-carbamoylputrescine amidase [EC:3.5.1.53] 28 11 39 35 17 30
metabolism metabolism [PATH:ko00330]
Metabolism oxidative stress 00480 Glutathione metabolism  E1.8.1.7 GSR gor glutathione reductase (NADPH) 38 49 8 11 23 6
response [PATH:ko00480] [EC:1.8.1.7]
Metabolism Amino acid 00350 Tyrosine metabolism hpaB 4-hydroxyphenylacetate 3-monooxygenase 24 31 23 25 15 30
metabolism [PATH:ko00350] [EC:1.14.14.9]
Metabolism Energy metabolism 00680 Methane metabolism E1.12.7.2 ferredoxin hydrogenase [EC:1.12.7.2] 24 32 4 36 23 18
[PATH:ko00680]
Environmental Membrane transport 02010 ABC transporters ABC.MET.P metl D-methionine transport system 24 29 31 34 24 14
Information [PATH:ko02010] permease protein
Processing
Metabolism Energy metabolism 00190 Oxidative ndh NADH dehydrogenase [EC:1.6.99.3] 33 7 55 34 19 19
phosphorylation

[PATH:ko00190]



Metabolism Carbohydrate 00520 Amino sugar and rfbH CDP-6-deoxy-D-xylo-4-hexulose-3-dehydrase 27 28 23 33 15 21
metabolism nucleotide sugar metabolism
[PATH:k000520]

Metabolism Metabolism of 00130 Ubiquinone and other ubiG 2-polyprenyl-6-hydroxyphenyl methylase / 3- 31 7 20 11 36
cofactors and vitamins  terpenoid-quinone biosynthesis  demethylubiquinone-9 3-methyltransferase
[PATH:ko00130] [EC:2.1.1.222 2.1.1.64]

Cellular Processes Transport and 04142 Lysosome E3.2.1.31 GUSB uidA beta-glucuronidase 24 17 4 9 44 16
catabolism [PATH:ko04142] [EC:3.2.1.31]

Cellular Processes Cell motility flhB flagellar biosynthetic protein FIhB 29 35 27 26

02040 Flagellar assembly
[PATH:ko02040]

Metabolism Xenobiotics 00362 Benzoate degradation pcaC 4-carboxymuconolactone decarboxylase 9 26 12 37 24 29
biodegradation and [PATH:ko00362] [EC:4.1.1.44]
metabolism

Metabolism Xenobiotics 00362 Benzoate degradation E5.3.2.- 4-oxalocrotonate tautomerase [EC:5.3.2.-] 13 31 31 11 25 31
biodegradation and [PATH:ko00362]
metabolism

Metabolism Nucleotide metabolism 00230 Purine metabolism E3.5.4.3 guaD guanine deaminase [EC:3.5.4.3] 22 19 16 16 19 36

[PATH:k000230]



Metabolism Carbohydrate 00620 Pyruvate metabolism E1.1.1.39 malate dehydrogenase (decarboxylating)

metabolism [PATH:ko00620] [EC:1.1.1.39]

Genetic Information Folding sorting and 04141 Protein processing in STT3 dolichyl-diphosphooligosaccharide--protein 30 21 31 31 16 17
Processing degradation endoplasmic reticulum glycosyltransferase [EC:2.4.99.18]
[PATH:ko04141]

Metabolism Carbohydrate 00520 Amino sugar and rftbG CDP-glucose 46-dehydratase [EC:4.2.1.45]

metabolism nucleotide sugar metabolism
[PATH:ko00520]

Metabolism Amino acid 00350 Tyrosine metabolism E2.3.1.- [EC:2.3.1.-] 23 18 20 18 19 29
metabolism [PATH:ko00350]

Metabolism Carbohydrate 00520 Amino sugar and E3.5.1.25 nagA AMDHD?2 N-acetylglucosamine-6- 18 21 4 30 13 33
metabolism nucleotide sugar metabolism phosphate deacetylase [EC:3.5.1.25]
[PATH:ko00520]

Metabolism Amino acid 00400 Phenylalanine tyrosine trpG anthranilate synthase component I1 29 10 23 12 35 13
metabolism and tryptophan biosynthesis [EC:4.1.3.27]
[PATH:ko00400]

Metabolism Lipid metabolism 00564 Glycerophospholipid eutB ethanolamine ammonia-lyase large subunit 31 12 27 24 10 28
metabolism [PATH:ko00564] [EC:4.3.1.7]




Metabolism Carbohydrate 00650 Butanoate metabolism E3.1.1.75 phaZ poly(3-hydroxybutyrate)
metabolism [PATH:ko00650] depolymerase [EC:3.1.1.75]

Metabolism Metabolism of 00780 Biotin metabolism birA BirA family transcriptional regulator biotin 19 23 27 29 21 18
cofactors and vitamins [PATH:ko00780] operon repressor / biotin-[acetyl-CoA-carboxylase]
ligase [EC:6.3.4.15]

Metabolism Nucleotide metabolism 00230 Purine metabolism amn AMP nucleosidase [EC:3.2.2.4] 10 11 12 9 37 32
[PATH:k000230]

Environmental Energy metabolism 00190 Oxidative ccoQ cytochrome c oxidase cbb3-type subunit IV 27 23 35 15 19 15

Information phosphorylation

Processing [PATH:ko00190]

Metabolism Metabolism of 00860 Porphyrin and cobA-hemD uroporphyrinogen III methyltransferase 20 35 31 18 24 9
cofactors and vitamins  chlorophyll metabolism / synthase [EC:2.1.1.107 4.2.1.75]
[PATH:ko00860]

Metabolism Carbohydrate 00630 Glyoxylate and
metabolism dicarboxylate metabolism

[PATH:ko00630]

E1.2.1.2G formate dehydrogenase gamma subunit 21 27 62 36 5 17

Cellular Processes Cell motility 02040 Flagellar assembly fliH flagellar assembly protein FliH 19 19 16 33 13 25
[PATH:k002040]



Metabolism Amino acid 00380 Tryptophan metabolism  E3.5.5.1 nitrilase [EC:3.5.5.1] 24 19 23 14 24 17
metabolism [PATH:ko00380]

Environmental Membrane transport 02060 Phosphotransferase PTS-MtI-EITA mtlA PTS system mannitol-specific 11 12 8 12 57 4
Information system (PTS) IIA component [EC:2.7.1.69]
Processin; [PATH:ko02060]

Environmental Membrane Transport 02010 ABC transporters ABC.SN.S ssuA tauA sulfonate/nitrate/taurine
Information [PATH:k002010] transport system substrate-binding protein
Processing

Environmental Membrane transport 02010 ABC transporters potF putrescine transport system substrate-binding 11

Information [PATH:k002010] protein
Processing

Metabolism Carbohydrate 00620 Pyruvate metabolism E1.2.1.10 acetaldehyde dehydrogenase (acetylating) 17 36 12 5 10 31
metabolism [PATH:k000620] [EC:1.2.1.10]

Metabolism Amino acid 00260 Glycine serine and glxK glycerate kinase [EC:2.7.1.31] 19 19 39 19 20 17
metabolism threonine metabolism
[PATH:k000260]

Metabolism Carbohydrate 00030 Pentose phosphate
metabolism pathway [PATH:ko00030]

E4.1.2.9 phosphoketolase [EC:4.1.2.9] 17 31 16 11 10 30



Environmental Membrane transport 02010 ABC transporters modA molybdate transport system substrate-binding 20

Information [PATH:ko02010] protein

Processing

Environmental Signal transduction 02020 Two-component system  barA two-component system NarL family sensor 18 20 20 24 9 27
Information [PATH:k002020] histidine kinase BarA [EC:2.7.13.3]
Processing

Environmental Membrane transport 02010 ABC transporters yejB microcin C transport system permease protein 21 9 23 24 20 19
Information [PATH:k002010]
Processing

Metabolism Amino acid 00250 Alanine aspartate and glsA GLS glutaminase [EC:3.5.1.2]
metabolism glutamate metabolism
[PATH:k000250]

Metabolism Amino acid 00260 Glycine serine and ttuD hydroxypyruvate reductase [EC:1.1.1.81] 19 15 8 21 19 17
metabolism threonine metabolism
[PATH:k000260]
Metabolism Amino acid 00400 Phenylalanine tyrosine trpGD anthranilate 17 16 39 29 14 15
metabolism and tryptophan biosynthesis synthase/phosphoribosyltransferase [EC:4.1.3.27

[PATH:ko00400] 2.4.2.18]




Environmental Membrane transport 02010 ABC transporters ABC-2.CPSE.A capsular polysaccharide transport 24 14 20 4 32 4
Information [PATH:ko02010] system ATP-binding protein
Processing

Metabolism Amino acid 00280 Valine leucine and E1.2.4.4C bkdA 2-oxoisovalerate dehydrogenase E1
metabolism isoleucine degradation component [EC:1.2.4.4]
[PATH:ko00280] -
Environmental Signal transduction 02020 Two-component system  atoC two-component system NtrC family response
Information [PATH:k002020] regulator AtoC
Processing

Metabolism Carbohydrate 00052 Galactose metabolism E3.2.1.10 oligo-16-glucosidase [EC:3.2.1.10] 19
metabolism [PATH:ko00052]
Metabolism Carbohydrate 00630 Glyoxylate and glcF glycolate oxidase iron-sulfur subunit
metabolism dicarboxylate metabolism
[PATH:ko00630]

Metabolism Carbohydrate 00500 Starch and sucrose treS maltose alpha-D-glucosyltransferase/ alpha-
metabolism metabolism [PATH:ko00500] amylase [EC:5.4.99.16 3.2.1.1]

Metabolism Amino acid 00330 Arginine and proline E2.6.1.82 putrescine aminotransferase [EC:2.6.1.82] 15

metabolism metabolism [PATH:ko00330]



Metabolism Carbohydrate 00640 Propanoate metabolism  mmdB methylmalonyl-CoA decarboxylase beta 6 12 8 26 20 23

Metabolism [PATH:ko00640] chain [EC:4.1.1.41]
Environmental Signal transduction 02020 Two-component system  spoOA two-component system response regulator
Information [PATH:ko02020] stage O sporulation protein A
Processing
Genetic Information Replication and repair 03430 Mismatch repair xseB exodeoxyribonuclease VII small subunit
Processing [PATH:ko03430] [EC:3.1.11.6]

Metabolism Amino acid 00260 Glycine serine and E4.2.1.22 CBS cystathionine beta-synthase 16 43 8 11 8 11
metabolism threonine metabolism [EC:4.2.1.22]
[PATH:k000260]

Metabolism Xenobiotics 00633 Nitrotoluene E1.12.99.6S hydrogenase small subunit
biodegradation and degradation [PATH:ko00633] [EC:1.12.99.6]
metabolism
Metabolism Energy metabolism 00190 Oxidative E1.6.99.5 NADH dehydrogenase (quinone)
phosphorylation [EC:1.6.99.5]
[PATH:ko00190]

Metabolism Glycan biosynthesis 00550 Peptidoglycan pbpC penicillin-binding protein 1C [EC:2.4.1.-] 13 27 20 22 14 9
and metabolism biosynthesis [PATH:ko00550]



Genetic Information Replication and repair 03420 Nucleotide excision ERCC3 XPB DNA excision repair protein ERCC-3 17 12 20 21 13 17
Processing repair [PATH:ko03420] [EC:3.6.4.12]

Metabolism Carbohydrate 00040 Pentose and glucuronate  rhaD rhamnulose-1-phosphate aldolase
metabolism interconversions [EC:4.1.2.19]

[PATH:ko00040]

Environmental Membrane transport 02060 Phosphotransferase PTS-Ula-EIIA ulaC sgaA PTS system ascorbate-
Information system (PTS) specific IIA component [EC:2.7.1.69]
Processing [PATH:ko02060]

Metabolism Nucleotide metabolism 00230 Purine metabolism ppx-gppA exopolyphosphatase / guanosine-5'- 17 15 27 20 16 10
[PATH:ko00230] triphosphate3'-diphosphate pyrophosphatase
[EC:3.6.1.11 3.6.1.40]

Metabolism Metabolism of 00760 Nicotinate and ushA 5'-nucleotidase / UDP-sugar diphosphatase
cofactors and vitamins nicotinamide metabolism [EC:3.1.3.53.6.1.45]
[PATH:ko00760]

Environmental Energy metabolism 00910 Nitrogen metabolism narl nitrate reductase 1 gamma subunit [EC:1.7.99.4] 19
Information [PATH:ko00910]

Processing

Metabolism Metabolism of 00760 Nicotinate and yfbR 5'-nucleotidase [EC:3.1.3.5]
cofactors and vitamins nicotinamide metabolism
[PATH:ko00760]



Metabolism Amino acid 00250 Alanine aspartate and gabT 4-aminobutyrate aminotransferase / (S)-3- 15 16 20 18 13 14
metabolism glutamate metabolism amino-2-methylpropionate transaminase
[PATH:k000250] [EC:2.6.1.19 2.6.1.22]

folK 2-amino-4-hydroxy-6-

Metabolism Metabolism of 00790 Folate biosynthesis

cofactors and vitamins [PATH:ko00790] hydroxymethyldihydropteridine diphosphokinase
[EC:2.7.6.3]
Metabolism Metabolism of 00860 Porphyrin and cbiD cobalt-precorrin-5B (C1)-methyltransferase
cofactors and vitamins  chlorophyll metabolism [EC:2.1.1.195]
[PATH:ko00860]
Metabolism Metabolism of 00860 Porphyrin and E2.5.1.17 cobO btuR cob(I)alamin 18 6 27 18 11 15
cofactors and vitamins  chlorophyll metabolism adenosyltransferase [EC:2.5.1.17]
[PATH:ko00860]
Metabolism Amino acid 00270 Cysteine and metZ O-succinylhomoserine sulfhydrylase
metabolism methionine metabolism [EC:2.5.1.-]
[PATH:ko00270]
Metabolism Energy metabolism 00680 Methane metabolism hdrC heterodisulfide reductase subunit C 12 20 4 15 13 13
[PATH:ko00680] [EC:1.8.98.1]
Metabolism Metabolism of 00130 Ubiquinone and other menA 14-dihydroxy-2-naphthoate

cofactors and vitamins  terpenoid-quinone biosynthesis  octaprenyltransferase [EC:2.5.1.74 2.5.1.-]
[PATH:ko00130]




Environmental Membrane transport 03070 Bacterial secretion virB4 IvhB4 type IV secretion system protein VirB4 42 7 12 1 7 3
Information system [PATH:ko03070]
Processin;

Cellular Processes Cell motility 02040 Flagellar assembly flgF flagellar basal-body rod protein FIgF 2 1 8 19 25 20
[PATH:k002040]

Environmental Membrane transport 03070 Bacterial secretion vasG clpV type VI secretion system protein VasG 4 25 14
Information system [PATH:ko03070]
Processing

Metabolism Nucleotide metabolism 00240 Pyrimidine metabolism  E4.2.1.70 pseudouridylate synthase [EC:4.2.1.70] 10 6 23 10 23 12
[PATH:k000240]

Environmental Membrane transport 02010 ABC transporters ABC-2.CPSE.P capsular polysaccharide transport 16 13 20 1 23 6

Information [PATH:ko02010] system permease protein

Processing

Metabolism Amino Acid 00330 Arginine and proline lysJ acetylornithine/acetyl-lysine aminotransferase 10 7 16 10 16 19

Metabolism metabolism [PATH:ko00330] [EC:2.6.1.11 2.6.1.-]




Environmental Signal transduction 02020 Two-component system  pill twitching motility protein Pill 20 23 4 8 14 3
Information [PATH:ko02020]
Processin;

Environmental Membrane transport 02010 ABC transporters thiB tbpA thiamine transport system substrate- 5 5 39 20 18 14
Information [PATH:k002010] binding protein

Processing

Environmental Signal transduction 02020 Two-component system  ntrX two-component system NtrC family nitrogen 16 11 4 13 17 8
Information [PATH:k002020] regulation response regulator NtrX

Processing

Metabolism Amino acid 00340 Histidine metabolism E3.1.3.15B histidinol-phosphatase (PHP family) 9 15 20 21 10 13
metabolism [PATH:ko00340] [EC:3.1.3.15]

cah carbonic anhydrase [EC:4.2.1.1] 22 4 7

Metabolism Energy metabolism 00910 Nitrogen metabolism

[PATH:ko00910]

Metabolism Metabolism of 00130 Ubiquinone and other ubiX 3-octaprenyl-4-hydroxybenzoate carboxy-lyase 11
cofactors and vitamins  terpenoid-quinone biosynthesis ~ UbiX [EC:4.1.1.-]
[PATH:ko00130]

Human Diseases Infectious diseases 05111 Vibrio cholerae mshB MSHA pilin protein MshB 4 15 4 19 20 10
pathogenic cycle
[PATH:ko05111]




Metabolism Xenobiotics 00625 Chloroalkane and E3.8.1.- [EC:3.8.1.-]

biodegradation and chloroalkene degradation
metabolism [PATH:ko00625]

Genetic Information Folding sorting and 04122 Sulfur relay system thiS sulfur carrier protein
Processing degradation [PATH:ko04122]
Environmental Signal transduction 02020 Two-component system  pilL type IV pili sensor histidine kinase and response 20 16 20 2 16 2
Information [PATH:k002020] regulator
Processin;
Metabolism Carbohydrate 00052 Galactose metabolism melA alpha-galactosidase [EC:3.2.1.22]
metabolism [PATH:ko00052]

Metabolism Nucleotide metabolism 00230 Purine metabolism ygeT xdhB xanthine dehydrogenase FAD-binding
[PATH:ko00230] subunit [EC:1.17.1.4]

Environmental Membrane transport 02010 ABC transporters potG putrescine transport system ATP-binding

Information [PATH:k0o02010] protein

Processin;

Environmental Signal transduction 02020 Two-component system  citD citrate lyase subunit gamma [EC:4.1.3.6]
Information [PATH:k0o02020]
Processing

Metabolism Metabolism of 00760 Nicotinate and iunH purine nucleosidase [EC:3.2.2.1] 8 14 4 2 18 12
cofactors and vitamins nicotinamide metabolism
[PATH:ko00760]




Genetic Information Replication and repair 03440 Homologous recB exodeoxyribonuclease V beta subunit
Processing recombination [EC:3.1.11.5]

[PATH:ko03440]

00564 Glycerophospholipid pgpA phosphatidylglycerophosphatase A 14
metabolism [PATH:ko00564] [EC:3.1.3.27]

Metabolism Lipid metabolism

dctM C4-dicarboxylate transporter DctM subunit

Metabolism Metabolism of 00900 Terpenoid backbone hepST heptaprenyl diphosphate synthase
terpenoids and biosynthesis [PATH:ko00900] [EC:2.5.1.30]

polyketides

Metabolism Glycan biosynthesis 00511 Other glycan E3.2.1.24 alpha-mannosidase [EC:3.2.1.24]
and metabolism degradation [PATH:ko00511]

Environmental Signal transduction 02020 Two-component system
Information [PATH:k002020]
Processing

Metabolism Amino acid 00260 Glycine serine and E4.4.1.1 cystathionine gamma-lyase [EC:4.4.1.1] 9
metabolism threonine metabolism
[PATH:ko00260]
Environmental Membrane transport 02010 ABC transporters yejA microcin C transport system substrate-binding
Information [PATH:ko02010] protein
Processing




Metabolism Metabolism of 00770 Pantothenate and CoA acpS holo-[acyl-carrier protein] synthase
cofactors and vitamins biosynthesis [PATH:ko00770] [EC:2.7.8.7]

Environmental Signal transduction 02020 Two-component system  resD two-component system OmpR family response 9 15 4 9 13 8
Information [PATH:k002020] regulator ResD
Processing

Cellular Processes Cell motility 02040 Flagellar assembly fIhD flagellar transcriptional activator FlhD 20 11 23 3 5 6
[PATH:k002040]

Metabolism Energy metabolism 00680 Methane metabolism E2.7.1.29 DAK1 DAK?2 dihydroxyacetone kinase 29 4 9 2 6
[PATH:ko00680] [EC:2.7.1.29]
Metabolism Carbohydrate 00040 Pentose and glucuronate  E3.1.1.11 pectinesterase [EC:3.1.1.11] 4 11 4 24 11 5
metabolism interconversions
[PATH:ko00040]
Metabolism Carbohydrate 00053 Ascorbate and aldarate gudD glucarate dehydratase [EC:4.2.1.40] 10 8 4 19 7 8

metabolism metabolism [PATH:ko00053]



Genetic Information Folding sorting and 04122 Sulfur relay system MOCS2 moaE molybdopterin synthase catalytic 8 22 27 9 4 6

Processing degradation [PATH:ko04122] subunit [EC:2.-.-.-]

Environmental Amino acid 00480 Glutathione metabolism  pepD putative serine protease PepD [EC:3.4.21.-] 10 15 27 7 7 7
Information metabolism [PATH:ko00480]

Processin;

Environmental Membrane transport 02060 Phosphotransferase PTS-Cel-EIIC celB PTS system cellobiose-specific 5 4 20 4 7 20
Information system (PTS) IIC component
Processing [PATH:ko02060]

Metabolism Carbohydrate 00010 Glycolysis / El1.1.1.2 adh alcohol dehydrogenase (NADP+) 4 9 11 4
metabolism Gluconeogenesis [EC:1.1.1.2]
[PATH:ko00010]

Metabolism Carbohydrate 00630 Glyoxylate and E1.4.7.1 glutamate synthase (ferredoxin) 6 10 16 16 7 9
metabolism dicarboxylate metabolism [EC:1.4.7.1]
[PATH:ko00630]

Metabolism Glycan biosynthesis 00550 Peptidoglycan mtgA monofunctional biosynthetic peptidoglycan 5

and metabolism biosynthesis [PATH:ko00550]  transglycosylase [EC:2.4.1.-]

Genetic Information Replication and repair 03410 Base excision repair tag DNA-3-methyladenine glycosylase I 5 3 16 11 10 13
Processing [PATH:ko03410] [EC:3.2.2.20]

Metabolism Metabolism of 00130 Ubiquinone and other entC isochorismate synthase [EC:5.4.4.2]
cofactors and vitamins  terpenoid-quinone biosynthesis
[PATH:ko00130]
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Metabolism Metabolism of 00760 Nicotinate and E3.1.3.5 5'-nucleotidase [EC:3.1.3.5]
cofactors and vitamins nicotinamide metabolism
[PATH:ko00760]

Cellular Processes Cell growth and death 04112 Cell cycle - Caulobacter  ftsQ cell division protein FtsQ
[PATH:ko04112]
Metabolism Carbohydrate 00010 Glycolysis / agp glucose- 1-phosphatase [EC:3.1.3.10]
metabolism Gluconeogenesis

[PATH:k000010]

Environmental Membrane transport 02010 ABC transporters lacF araP lactose/L-arabinose transport system
Information [PATH:k002010] permease protein

Processing
Environmental Signal transduction 02020 Two-component system  pilS two-component system NtrC family sensor
Information [PATH:k002020] histidine kinase PilS [EC:2.7.13.3]

Processing

Environmental Membrane transport 02010 ABC transporters cysA sulfate transport system ATP-binding protein

Information [PATH:k002010] [EC:3.6.3.25]

Processin,

Environmental Signal transduction 02020 Two-component system  fIrC fleR two component system response regulator 7 2 20 4 14 7
Information [PATH:k0o02020] FirC

Processing



Metabolism

Genetic Information
Processing

Environmental
Information
Processing

Metabolism

Metabolism

Cellular Processes

Metabolism

Lipid metabolism

Replication and repair

Membrane transport

Amino acid
metabolism

Amino acid
metabolism

Cell motility

Nucleotide metabolism

00564 Glycerophospholipid
metabolism [PATH:ko00564]

pldA phospholipase Al [EC:3.1.1.32 3.1.1.4] 7 4 23 5 7 12

03440 Homologous recC exodeoxyribonuclease V gamma subunit

recombination [EC:3.1.11.5]

[PATH:ko03440]

02010 ABC transporters modB molybdate transport system permease protein

[PATH:k002010]

00270 Cysteine and dcyD D-cysteine desulthydrase [EC:4.4.1.15] 7 5 4 10 4 12
methionine metabolism

[PATH:ko00270]

00330 Arginine and proline E3.5.3.12 agmatine deiminase [EC:3.5.3.12] 4 7 8 4 10 10

metabolism [PATH:ko00330]

02040 Flagellar assembly fliK flagellar hook-length control protein FliK
[PATH:k002040]

00230 Purine metabolism ygeU xdhC xanthine dehydrogenase iron-sulfur-
[PATH:k000230] binding subunit



Environmental Membrane transport 02060 Phosphotransferase PTS-Scr-EIIC scrA PTS system sucrose-specific [IC 2 10 12 2 11 8
Information system (PTS) component

Processing [PATH:ko02060]

Metabolism Carbohydrate 00640 Propanoate metabolism  E1.3.1.- [EC:1.3.1.-]

metabolism [PATH:ko00640]

Metabolism Lipid metabolism 00564 Glycerophospholipid eutA ethanolamine utilization protein EutA
metabolism [PATH:ko00564]

Metabolism Metabolism of 00860 Porphyrin and chlD bchD magnesium chelatase subunit D
cofactors and vitamins  chlorophyll metabolism [EC:6.6.1.1]

[PATH:ko00860]

Metabolism Carbohydrate 00053 Ascorbate and aldarate ulaF sgaE L-ribulose-5-phosphate 4-epimerase
metabolism metabolism [PATH:ko00053] [EC:5.1.3.4]

Genetic Information Folding sorting and 04122 Sulfur relay system MOCS3 UBA4 moeB adenylyltransferase and
Processing degradation [PATH:ko04122] sulfurtransferase

Genetic Information Translation 00970 Aminoacyl-tRNA
Processing biosynthesis [PATH:ko00970]

poxA lysyl-tRNA synthetase class II [EC:6.1.1.6] 8 4

Environmental Membrane transport 02010 ABC transporters modC molybdate transport system ATP-binding 6 10 12
Information [PATH:k002010] protein [EC:3.6.3.29]
Processing




Environmental Membrane transport 03070 Bacterial secretion virB1 type IV secretion system protein VirB1
Information system [PATH:ko03070]
Processing

Environmental Membrane transport 03070 Bacterial secretion gspJ general secretion pathway protein J
Information system [PATH:ko03070]
Processing

opuA osmoprotectant transport system ATP-binding

Environmental Membrane transport 02010 ABC transporters

Information [PATH:ko02010] protein
Processing

Metabolism Lipid metabolism 00140 Steroid hormone SRDS5A1 3-oxo-5-alpha-steroid 4-dehydrogenase 1
biosynthesis [PATH:ko00140]  [EC:1.3.99.5]

Metabolism Glycan biosynthesis 00540 Lipopolysaccharide waaQ rfaQ heptosyltransferase III [EC:2.4.-.-] 6 5 8 4 4 10
and metabolism biosynthesis [PATH:ko00540]

Environmental Membrane transport 02010 ABC transporters natA sodium transport system ATP-binding protein

Information [PATH:ko02010]

Processing

Metabolism Amino acid 00360 Phenylalanine
metabolism metabolism [PATH:ko00360]

mhpD 2-keto-4-pentenoate hydratase [EC:4.2.1.80] 9



Metabolism Carbohydrate 00620 Pyruvate metabolism El.1.2.4 dld D-lactate dehydrogenase (cytochrome) 4 8 4 4 4 8

metabolism [PATH:ko00620] [EC:1.1.2.4]
Environmental Membrane transport 02010 ABC transporters ABC.CYST.A cystine transport system ATP-binding
Information [PATH:ko02010] protein [EC:3.6.3.-]
Processin;
Environmental Signal transduction 02020 Two-component system  mdtB RND superfamily multidrug transport protein
Information [PATH:k002020] MdtB

Processing

Metabolism Glycan biosynthesis 00550 Peptidoglycan E2.4.1.129 peptidoglycan glycosyltransferase
and metabolism biosynthesis [PATH:ko00550]  [EC:2.4.1.129]

Environmental Membrane transport 02010 ABC transporters ccmC heme exporter protein C
Information [PATH:k0o02010]
Processin,

Human Diseases Infectious diseases 05150 Staphylococcus aureus eta exfoliative toxin A/B
infection [PATH:ko05150]

Metabolism Carbohydrate 00620 Pyruvate metabolism ppc phosphoenolpyruvate carboxylase [EC:4.1.1.31] 4 7 20 5 4 2
metabolism [PATH:ko00620]

00910 Nitrogen metabolism E1.7.99.4C nitrate reductase catalytic subunit 2
[PATH:ko00910] [EC:1.7.99.4]

Metabolism Energy metabolism




Metabolism Metabolism of 01053 Biosynthesis of pchF pyochelin synthetase
terpenoids and siderophore group
polyketides nonribosomal peptides
[PATH:ko01053]

Environmental Membrane transport 02010 ABC transporters hisP histidine transport system ATP-binding protein
Information [PATH:ko02010] [EC:3.6.3.21]

Processing

Genetic Information Replication and repair 03030 DNA replication rnhC ribonuclease HIII [EC:3.1.26.4]

Processing [PATH:ko03030]

Metabolism Carbohydrate 00650 Butanoate metabolism E1.1.1.61 4-hydroxybutyrate dehydrogenase 5
metabolism [PATH:ko00650] [EC:1.1.1.61]

Metabolism Amino acid 00280 Valine leucine and E6.4.1.4A 3-methylcrotonyl-CoA carboxylase alpha
metabolism isoleucine degradation subunit [EC:6.4.1.4]
[PATH:ko00280]

Environmental Membrane transport 02010 ABC transporters tagH teichoic acid transport system ATP-binding 5 5 23 4 1 3

Information [PATH:k002010] protein [EC:3.6.3.40]

Processing

Metabolism Carbohydrate 00520 Amino sugar and ascD ddhD rfbl CDP-4-dehydro-6-deoxyglucose 4 4 16 2 4 3
metabolism nucleotide sugar metabolism reductase [EC:1.17.1.1]

[PATH:ko00520]




Environmental
Information
Processing

Membrane transport

02010 ABC transporters
[PATH:k002010]

pstA phosphate transport system permease protein

Environmental
Information
Processing

Cellular Processes

Transport and
catabolism

Metabolism Carbohydrate
metabolism
Cellular Processes Transport and

catabolism

Environmental Membrane transport
Information

Processing

Environmental Signal transduction
Information

Processing

Membrane transport

02010 ABC transporters tagG teichoic acid transport system permease protein
[PATH:k002010]

04142 Lysosome NEUI sialidase-1 [EC:3.2.1.18]

[PATH:ko04142]

00040 Pentose and glucuronate  sgbE L-ribulose-5-phosphate 4-epimerase

interconversions [EC:5.1.3.4]

[PATH:ko00040]

04146 Peroxisome E4.1.3.4 HMGCL hmgL hydroxymethylglutaryl- 6 6 12 1 2 1
[PATH:ko04146] CoA lyase [EC:4.1.3.4]

02010 ABC transporters
[PATH:k002010]

ABC.GLN1.P putative glutamine transport system 3 3 4 8 4 2
permease protein

02020 Two-component system  algZ two-component system LytT family sensor 4 3 4 1 5 3
[PATH:k002020] histidine kinase AlgZ [EC:2.7.13.3]




Metabolism Carbohydrate 00500 Starch and sucrose E2.4.1.4 amylosucrase [EC:2.4.1.4] 6 2 4 5 1 3

metabolism metabolism [PATH:ko00500]

Environmental Signal transduction 02020 Two-component system  vicK two-component system OmpR family sensor 6 3 4 2 2 3

Information [PATH:k002020] histidine kinase VicK [EC:2.7.13.3]

Processing

Metabolism Energy metabolism 00680 Methane metabolism echA ech hydrogenase subunit A 1 3 4 2 4 4
[PATH:ko00680]

Environmental Membrane transport 03070 Bacterial secretion impK ompA vasF dotU type VI secretion system 1 5 4 3 3 4

Information system [PATH:ko03070] protein ImpK

Processing

Environmental Membrane transport 02010 ABC transporters opuBD osmoprotectant transport system permease 2 7 4 1 3 2

Information [PATH:k0o02010] protein

Processin;

Environmental Signal transduction 02020 Two-component system  mdtA putative multidrug efflux transporter MdtA
Information [PATH:k002020]
Processin,

Environmental Membrane transport 02010 ABC transporters potl putrescine transport system permease protein 2 6 8 1 2 2
Information [PATH:ko02010]
Processing




Environmental Signal transduction 02020 Two-component system  ntrY two-component system NtrC family nitrogen
Information [PATH:k002020] regulation sensor histidine kinase NtrY
Processing [EC:2.7.13.3]

Metabolism Lipid metabolism 00140 Steroid hormone E1.1.1.53 3alpha(or 20beta)-hydroxysteroid
biosynthesis [PATH:ko00140]  dehydrogenase [EC:1.1.1.53]

Metabolism Energy metabolism 00190 Oxidative ndhD NAD(P)H-quinone oxidoreductase subunit 4
phosphorylation [EC:1.6.5.3]
[PATH:ko00190]

Environmental Membrane transport 02010 ABC transporters togN oligogalacturonide transport system permease 1 1 4 7 1 4
Information [PATH:k002010] protein

Processing

Environmental Membrane transport 02060 Phosphotransferase PTS-Tre-EIIC treB PTS system trehalose-specific 4 4 4 1 1 2
Information system (PTS) IIC component

Processing [PATH:ko02060]

Metabolism Lipid metabolism 00561 Glycerolipid ugtP 12-diacylglycerol 3-glucosyltransferase 2 2 4 3 2 2

metabolism [PATH:ko00561] [EC:2.4.1.157]



Cellular Processes Transport and 04144 Endocytosis PLD phospholipase D [EC:3.1.4.4] 1 2 4 4 2 3

catabolism [PATH:ko04144]
Environmental Membrane transport 03070 Bacterial secretion gspL general secretion pathway protein L 2 1 8 1 2 3
Information system [PATH:ko03070]

Processing

Metabolism Carbohydrate 00010 Glycolysis / E1.2.1.9 gapN glyceraldehyde-3-phosphate
metabolism Gluconeogenesis dehydrogenase (NADP) [EC:1.2.1.9]
[PATH:ko00010]

Environmental Signal transduction 02020 Two-component system  cpxR two-component system OmpR family response 1
Information [PATH:k002020] regulator CpxR
Processing

Metabolism Metabolism of 00860 Porphyrin and cbiGH-cobl cobalt-precorrin 5A hydrolase /
cofactors and vitamins  chlorophyll metabolism precorrin-3B C17-methyltransferase [EC:3.7.1.12
[PATH:ko00860] 2.1.1.131]

Environmental Membrane transport 02010 ABC transporters togM oligogalacturonide transport system permease 2 2 4 1 1 1
Information [PATH:k0o02010] protein
Processing




Metabolism Carbohydrate 00052 Galactose metabolism galT GALT UDPglucose--hexose-1-phosphate 42 21 0 19 56 39

metabolism [PATH:ko00052] uridylyltransferase [EC:2.7.7.12]
Environmental Membrane transport 02010 ABC transporters malG maltose/maltodextrin transport system 17 14 0 19 33 48
Information [PATH:ko02010] permease protein
Processing
Metabolism Energy metabolism 00680 Methane metabolism mvhA vhuA vhcA F420-non-reducing hydrogenase 14 16 0 19 8 48
[PATH:ko00680] subunit A [EC:1.12.99.-]

Human Diseases Infectious diseases 05111 Vibrio cholerae mshA MSHA pilin protein MshA

pathogenic cycle

[PATH:koO5111]
Metabolism Amino acid 00270 Cysteine and E4.1.1.50 speD S-adenosylmethionine decarboxylase
metabolism methionine metabolism [EC:4.1.1.50]

[PATH:k000270] .

Environmental Membrane transport 02060 Phosphotransferase PTS-Man-EIIA manX PTS system mannose-specific
Information system (PTS) IIA component [EC:2.7.1.69]
Processing [PATH:k002060]

E3.5.4.1 codA cytosine deaminase [EC:3.5.4.1]

Metabolism Amino acid 00330 Arginine and proline
metabolism metabolism [PATH:ko00330]




Metabolism Lipid metabolism 00561 Glycerolipid pduD propanediol dehydratase medium subunit 17 0 18 12 17

metabolism [PATH:ko00561] [EC:4.2.1.28]

Metabolism Amino acid 00330 Arginine and proline prdB D-proline reductase (dithiol) PrdB 3 9 0 9 17 22
metabolism metabolism [PATH:ko00330] [EC:1.21.4.1]
Metabolism Energy metabolism 00680 Methane metabolism mvhG vhuG vhcG F420-non-reducing hydrogenase 6 8 0 9 5 29

[PATH:ko00680] subunit G [EC:1.12.99.-]

Metabolism Carbohydrate 00053 Ascorbate and aldarate ulaD sgaH 3-dehydro-L-gulonate-6-phosphate
metabolism metabolism [PATH:ko00053] decarboxylase [EC:4.1.1.85]
Metabolism Amino acid 00280 Valine leucine and OXCT 3-oxoacid CoA-transferase [EC:2.8.3.5]
metabolism isoleucine degradation
[PATH:ko00280]

Metabolism Energy metabolism 00680 Methane metabolism mttC trimethylamine corrinoid protein
[PATH:ko00680]
Metabolism Energy metabolism 00920 Sulfur metabolism cysC adenylylsulfate kinase [EC:2.7.1.25]

[PATH:ko00920]



Metabolism Carbohydrate 00020 Citrate cycle (TCA IDH3 isocitrate dehydrogenase (NAD+) 6 8 0 10 8 16
metabolism cycle) [PATH:ko00020] [EC:1.1.1.41]

Metabolism Lipid metabolism 00061 Fatty acid biosynthesis fabA 3-hydroxyacyl-[acyl-carrier-protein] 14 10 0 8 12 2
[PATH:ko00061] dehydratase [EC:4.2.1.59]

Environmental Signal transduction 02020 Two-component system  citC [citrate (pro-3S)-lyase] ligase [EC:6.2.1.22]

Information [PATH:ko02020]

Processin;
Environmental Membrane transport 02010 ABC transporters IptF lipopolysaccharide export system permease
Information [PATH:k002010] protein

Processing

Metabolism Carbohydrate 00040 Pentose and glucuronate  dlgD 3-dehydro-L-gulonate 2-dehydrogenase
metabolism interconversions [EC:1.1.1.130]
[PATH:ko00040]

Metabolism Amino acid 00270 Cysteine and E2.4.2.28 mtaP 5'-methylthioadenosine
metabolism methionine metabolism phosphorylase [EC:2.4.2.28]
[PATH:ko00270]

Metabolism Energy metabolism 00680 Methane metabolism echE ech hydrogenase subunit E 7 10 0 3 10 9
[PATH:ko00680]




Environmental Membrane transport 02060 Phosphotransferase PTS-Cel-EIIA celC PTS system cellobiose-specific 3 1 0 5 6 20
Information system (PTS) IIA component [EC:2.7.1.69]
Processing [PATH:ko02060]

Genetic Information Folding sorting and 04122 Sulfur relay system tusA sirA tRNA 2-thiouridine synthesizing protein A

Processing degradation [PATH:ko04122] [EC:2.8.1.-]

Metabolism Metabolism of 00790 Folate biosynthesis folB dihydroneopterin aldolase [EC:4.1.2.25] 4
cofactors and vitamins [PATH:ko00790]

Metabolism Lipid metabolism 00564 Glycerophospholipid pldB lysophospholipase [EC:3.1.1.5]
metabolism [PATH:ko00564]

Metabolism Amino acid 00360 Phenylalanine
metabolism metabolism [PATH:ko00360]

hipO hippurate hydrolase [EC:3.5.1.32]

Metabolism Metabolism of 00860 Porphyrin and cobP cobU adenosylcobinamide kinase /
cofactors and vitamins  chlorophyll metabolism adenosylcobinamide-phosphate guanylyltransferase
[PATH:ko00860] [EC:2.7.1.156 2.7.7.62]

Environmental Signal transduction 04066 HIF-1 signaling HK hexokinase [EC:2.7.1.1]
Information pathway [PATH:ko04066]
Processing



Environmental Membrane transport 02010 ABC transporters malK maltose/maltodextrin transport system ATP- 4 6 0 5 9 8
Information [PATH:ko02010] binding protein [EC:3.6.3.19]
Processin;

Metabolism Amino acid 00250 Alanine aspartate and E1.2.1.16 gabD succinate-semialdehyde 8 3 0 8 5 7
metabolism glutamate metabolism dehydrogenase (NADP+) [EC:1.2.1.16]
[PATH:k000250]

Metabolism Amino acid 00250 Alanine aspartate and puuE 4-aminobutyrate aminotransferase
metabolism glutamate metabolism [EC:2.6.1.19]
[PATH:k000250]

Metabolism Metabolism of 00770 Pantothenate and CoA coaW type II pantothenate kinase [EC:2.7.1.33]
cofactors and vitamins biosynthesis [PATH:ko00770]

Metabolism Energy metabolism 00190 Oxidative ATPVF ntpF V-type H+-transporting ATPase
phosphorylation subunit F [EC:3.6.3.14]
[PATH:ko00190]

Metabolism Metabolism of 00130 Ubiquinone and other menB naphthoate synthase [EC:4.1.3.36]
cofactors and vitamins  terpenoid-quinone biosynthesis
[PATH:ko00130]

Cellular Processes Cell growth and death 04112 Cell cycle - Caulobacter  pleC two-component system cell cycle sensor 6 11 0 2 6 4
[PATH:ko04112] histidine kinase PleC [EC:2.7.13.3]




Metabolism Carbohydrate 00052 Galactose metabolism lacC tagatose 6-phosphate kinase [EC:2.7.1.144] 6 10 0 2 4 6

metabolism [PATH:ko00052]
Metabolism Energy metabolism 00680 Methane metabolism E1.2.99.2C cooS carbon-monoxide dehydrogenase 11 2 0 8 5 2
[PATH:ko00680] catalytic subunit [EC:1.2.99.2]
Metabolism Amino acid 00330 Arginine and proline E1.5.99.8 proline dehydrogenase [EC:1.5.99.8] 1 2 0 2 14 6
metabolism metabolism [PATH:ko00330]

Genetic Information Folding sorting and 04122 Sulfur relay system mogA molybdopterin adenylyltransferase
Processing degradation [PATH:ko04122] [EC:2.7.7.75]

Metabolism Amino acid 00280 Valine leucine and E5.4.99.2B mcmA?2 methylmalonyl-CoA mutase C- 4
metabolism isoleucine degradation terminal domain [EC:5.4.99.2]
[PATH:k000280]

Metabolism Energy metabolism 00910 Nitrogen metabolism nifK nitrogenase molybdenum-iron protein beta 4 6 0 5 8 3
[PATH:ko00910] chain [EC:1.18.6.1]
Metabolism Metabolism of 00860 Porphyrin and cobD threonine-phosphate decarboxylase 5 3 0 2 5 8
cofactors and vitamins  chlorophyll metabolism [EC:4.1.1.81]
[PATH:ko00860]




Metabolism Amino acid
metabolism
Metabolism Metabolism of
cofactors and vitamins
Metabolism Energy Metabolism
Metabolism Amino acid
metabolism
Metabolism Energy metabolism

Metabolism Carbohydrate

metabolism

Environmental
Information
Processing

Signal transduction

Metabolism

Carbohydrate
metabolism

00340 Histidine metabolism HIS7 glutamine amidotransferase / cyclase 4 7 0 9 4 4

[PATH:ko00340] [EC:2.4.2.-4.1.3.-]

00860 Porphyrin and bchE anaerobic magnesium-protoporphyrin IX 9 2 0 1 3 7
chlorophyll metabolism monomethyl ester cyclase [EC:4.-.-.-]

[PATH:ko00860]

00910 Nitrogen metabolism nifV homocitrate synthase NifV 2 12 0 2 7 4
[PATH:ko00910]
00330 Arginine and proline E4.1.1.19A adi arginine decarboxylase [EC:4.1.1.19] 6 6 0 3 3 6

metabolism [PATH:ko00330]

echC ech hydrogenase subunit C

E2.4.1.7 sucrose phosphorylase [EC:2.4.1.7]

02020 Two-component system  mdtC RND superfamily multidrug transport protein
[PATH:k002020] MdtC

garD galactarate dehydratase [EC:4.2.1.42]

00680 Methane metabolism
[PATH:ko00680]

00500 Starch and sucrose
metabolism [PATH:ko00500]

00053 Ascorbate and aldarate
metabolism [PATH:ko00053]




Environmental Signal transduction 02020 Two-component system  gInG ntrC two-component system NtrC family

Information [PATH:k002020] nitrogen regulation response regulator GInG
Processin;

Metabolism Amino acid 00330 Arginine and proline astC succinylornithine aminotransferase 3 1 0 7 7 3
metabolism metabolism [PATH:ko00330] [EC:2.6.1.81]
Metabolism Carbohydrate 00630 Glyoxylate and ttdA L(+)-tartrate dehydratase alpha subunit
metabolism dicarboxylate metabolism [EC:4.2.1.32]
[PATH:ko00630]

Metabolism Carbohydrate 00562 Inositol phosphate 10lC 5-dehydro-2-deoxygluconokinase [EC:2.7.1.92] 5 1 0 5 4 4
metabolism metabolism [PATH:ko00562]

dgcB diguanylate cyclase

Cell growth and death 04112 Cell cycle - Caulobacter

[PATH:ko04112]

Cellular Processes

Metabolism Energy metabolism 00910 Nitrogen metabolism nrfC protein NrfC
[PATH:ko00910]
Metabolism Carbohydrate 00630 Glyoxylate and E5.3.1.22 gip hydroxypyruvate isomerase
metabolism dicarboxylate metabolism [EC:5.3.1.22]

[PATH:ko00630]



Metabolism Metabolism of 00860 Porphyrin and cbiG cobalt-precorrin SA hydrolase [EC:3.7.1.12] 3 4 0 3 2 6
cofactors and vitamins  chlorophyll metabolism

[PATH:ko00860]
Metabolism Xenobiotics 00627 Aminobenzoate E3.1.3.41 4-nitrophenyl phosphatase [EC:3.1.3.41] 2 1 0 9 1 5
biodegradation and degradation [PATH:ko00627]
e _
Environmental Membrane transport 02060 Phosphotransferase PTS-Scr-EIIB scrA PTS system sucrose-specific [IB
Information system (PTS) component [EC:2.7.1.69]
Processin; [PATH:ko02060]

Environmental Membrane transport 02010 ABC transporters gluA glutamate transport system ATP-binding
Information [PATH:ko02010] protein [EC:3.6.3.-]
Processing

Environmental Membrane transport 02060 Phosphotransferase PTS-Dgl-EIIB gamP PTS system D-glucosamine-
Information system (PTS) specific IIB component [EC:2.7.1.69]

Processin; [PATH:k0o02060]

Environmental Signal transduction 02020 Two-component system  ttrB tetrathionate reductase subunit B
Information [PATH:k0o02020]
Processing

Metabolism Amino acid 00330 Arginine and proline E3.5.2.10 creatinine amidohydrolase [EC:3.5.2.10] 5 7 0 2 1 2
metabolism metabolism [PATH:ko00330]



Metabolism Amino acid 00400 Phenylalanine tyrosine aroKB shikimate kinase / 3-dehydroquinate synthase 1 3 0 4 2 6

metabolism and tryptophan biosynthesis [EC:2.7.1.71 42.3.4]
[PATH:ko00400]
Environmental Signal transduction 02020 Two-component system  kdpD two-component system OmpR family sensor
Information [PATH:ko02020] histidine kinase KdpD [EC:2.7.13.3]

Processin;

Metabolism Lipid metabolism 00600 Sphingolipid E4.1.2.27 sphinganine- 1-phosphate aldolase
metabolism [PATH:ko00600] [EC:4.1.2.27]

Environmental Membrane transport 02060 Phosphotransferase PTS-Nag-EIIB nagE PTS system N-
Information system (PTS) acetylglucosamine-specific IIB component
Processing [PATH:ko02060] [EC:2.7.1.69]

Metabolism Carbohydrate 00053 Ascorbate and aldarate ulaE sgaU L-ribulose-5-phosphate 3-epimerase 0 9 4 2 4 1
metabolism metabolism [PATH:ko00053] [EC:5.1.3.22]

Metabolism Metabolism of 00860 Porphyrin and bchY chlorophyllide reductase subunit Y
cofactors and vitamins  chlorophyll metabolism
[PATH:ko00860] -
Metabolism Metabolism of 00730 Thiamine metabolism E2.7.6.2 THI8O thiamine pyrophosphokinase

cofactors and vitamins [PATH:ko00730] [EC:2.7.6.2]



Environmental Signal transduction 02020 Two-component system  dctP C4-dicarboxylate-binding protein DctP 4 5 0 2 1 1
Information [PATH:ko02020]
Processin;

Environmental Signal transduction 02020 Two-component system  narJ nitrate reductase 1 delta subunit
Information [PATH:ko02020]
Processing

Environmental Membrane transport 02060 Phosphotransferase PTS-Glc-EIIB ptsG PTS system glucose-specific IIB
Information system (PTS) component [EC:2.7.1.69]

Processing [PATH:ko02060]

Metabolism Metabolism of 00130 Ubiquinone and other menE O-succinylbenzoic acid--CoA ligase
cofactors and vitamins  terpenoid-quinone biosynthesis  [EC:6.2.1.26]

[PATH:k000130] .

Metabolism Metabolism of 00790 Folate biosynthesis E1.1.1.220 6-pyruvoyltetrahydropterin 2'-reductase
cofactors and vitamins [PATH:ko00790] [EC:1.1.1.220]

Human Diseases Endocrine and 04940 Type I diabetes mellitus ~ E4.1.1.15 gadB gadA GAD glutamate decarboxylase
metabolic diseases [PATH:ko04940] [EC:4.1.1.15]




Metabolism Amino acid 00330 Arginine and proline E6.3.4.6 urea carboxylase [EC:6.3.4.6] 2 1 0 1 1 5
metabolism metabolism [PATH:ko00330]

Environmental Membrane transport 02060 Phosphotransferase PTS-Gat-EIIA gatA PTS system galactitol-specific 2 5 0 1 4 1
Information system (PTS) IIA component [EC:2.7.1.69]
Processing [PATH:ko02060]

Environmental Signal transduction 02020 Two-component system  evgS bvgS two-component system NarL family 2 2 0 4 2 1
Information [PATH:k002020] sensor histidine kinase EvgS [EC:2.7.13.3]

Processing

Environmental Membrane transport 02010 ABC transporters msmE multiple sugar transport system substrate-

Information [PATH:k002010] binding protein

Processing

Metabolism Carbohydrate 00051 Fructose and mannose srlD sorbitol-6-phosphate 2-dehydrogenase
metabolism metabolism [PATH:ko00051] [EC:1.1.1.140]

Human Diseases Infectious diseases 05111 Vibrio cholerae acfD accessory colonization factor AcfD

pathogenic cycle

[PATH:koO5111]
Metabolism Lipid metabolism 00561 Glycerolipid dhbC glycerol dehydratase medium subunit
metabolism [PATH:ko00561] [EC:4.2.1.30]

Metabolism Amino acid 00330 Arginine and proline hyuA N-methylhydantoinase A [EC:3.5.2.14] 1 2 0 2 2 4
metabolism metabolism [PATH:ko00330]




Metabolism Energy metabolism norB nitric oxide reductase subunit B [EC:1.7.2.5]

00910 Nitrogen metabolism
[PATH:ko00910]

Metabolism Carbohydrate 00650 Butanoate metabolism butA (RR)-butanediol dehydrogenase / diacetyl
metabolism [PATH:ko00650] reductase [EC:1.1.1.4 1.1.1.303]

Cellular Processes Cell motility 02030 Bacterial chemotaxis tsr methyl-accepting chemotaxis protein I serine 0 2 8 2 3 1
[PATH:k002030] sensor receptor

Metabolism Energy metabolism 00190 Oxidative ATPVC ntpC V-type H+-transporting ATPase 1 2 0 4 1 1
phosphorylation subunit C [EC:3.6.3.14]
[PATH:ko00190]

Metabolism Carbohydrate 00500 Starch and sucrose E3.2.1.58 glucan 13-beta-glucosidase [EC:3.2.1.58] 1 2 0 1 1 4
metabolism metabolism [PATH:ko00500]

Environmental Signal transduction 02020 Two-component system  cusS copS silS two-component system OmpR family 1

Information [PATH:k002020] heavy metal sensor histidine kinase CusS

Processing [EC:2.7.13.3]

Metabolism Amino acid 00300 Lysine biosynthesis nifV homocitrate synthase NifV [EC:2.3.3.14] 1 1 0 2 2 1
metabolism [PATH:ko00300]




Environmental Membrane transport 02010 ABC transporters smoK mtlK sorbitol/mannitol transport system ATP- 1
Information [PATH:k002010] binding protein
Processing

Environmental Signal transduction 02020 Two-component system  E3.5.2.6 ampC penP beta-lactamase [EC:3.5.2.6]
Information [PATH:k002020]
Processing

Genetic Information Folding sorting and 03018 RNA degradation SKI3 TTC37 superkiller protein 3 2 1 0 1 1 3
Processing degradation [PATH:ko03018]

Environmental Membrane transport 03070 Bacterial secretion gspH general secretion pathway protein H
Information system [PATH:ko03070]
Processin;

Metabolism Metabolism of 00860 Porphyrin and E1.14.13.81 acsF chlE magnesium-protoporphyrin 1 2 0 1 1 1
cofactors and vitamins  chlorophyll metabolism IX monomethyl ester (oxidative) cyclase

[PATH:ko00860] [EC:1.14.13.81]

Environmental Membrane transport 02060 Phosphotransferase PTS-Nag-EIIC nagE PTS system N-

Information system (PTS) acetylglucosamine-specific IIC component
Processing [PATH:k002060]




Environmental Membrane transport 02010 ABC transporters ugpA sn-glycerol 3-phosphate transport system 1 3 0 1 1 1
Information [PATH:ko02010] permease protein
Processin;

patA aminotransferase [EC:2.6.1.-]

Metabolism Amino acid 00300 Lysine biosynthesis
metabolism [PATH:ko00300]

Environmental Signal transduction 02020 Two-component system  desR two-component system NarL family response

Information [PATH:ko02020] regulator DesR

Processing

Metabolism Nucleotide metabolism 00230 Purine metabolism apaH bis(5'-nucleosyl)-tetraphosphatase 20 17 12 0 27 9
[PATH:ko00230] (symmetrical) [EC:3.6.1.41]

Metabolism Xenobiotics 00362 Benzoate degradation E4.1.1.77 4-oxalocrotonate decarboxylase

biodegradation and [PATH:ko00362] [EC:4.1.1.77]
metabolism
Cellular Processes Cell motility 02030 Bacterial chemotaxis cheZ chemotaxis protein CheZ
[PATH:k002030]

Environmental Membrane transport 02010 ABC transporters art] arginine transport system substrate-binding
Information [PATH:k002010] protein
Processing




Metabolism Energy metabolism 00680 Methane metabolism ehbQ energy-converting hydrogenase B subunit Q 2 1 4 9 0 7
[PATH:ko00680]

Genetic Information Replication and repair 03410 Base excision repair OGGI1 N-glycosylase/DNA lyase [EC:3.2.2.-
Processing [PATH:k0o03410] 4.2.99.18]

Metabolism Carbohydrate 00520 Amino sugar and
metabolism

nanE N-acylglucosamine-6-phosphate 2-epimerase
[EC:5.1.3.9]

nucleotide sugar metabolism
[PATH:k000520]

Metabolism Metabolism of 00860 Porphyrin and eutT ethanolamine utilization cobalamin 1 5 8 2 0 6
cofactors and vitamins  chlorophyll metabolism adenosyltransferase [EC:2.5.1.17]
[PATH:ko00860]

Environmental Membrane transport 02060 Phosphotransferase PTS-Mal-EIIB malX PTS system maltose and 4 2 8 0 1 4
Information system (PTS) glucose-specific IIB component [EC:2.7.1.69]
Processing [PATH:k002060]

Metabolism Metabolism of 00860 Porphyrin and cysG uroporphyrin-III C-methyltransferase /
cofactors and vitamins  chlorophyll metabolism precorrin-2 dehydrogenase / sirohydrochlorin

[PATH:ko00860] ferrochelatase [EC:2.1.1.107 1.3.1.76 4.99.1.4]




Metabolism Biosynthesis of other 00960 Tropane piperidine and ~ E3.1.1.- esterase / lipase [EC:3.1.1.-] 1 3 4 0 3 3
secondary metabolites pyridine alkaloid biosynthesis
[PATH:ko00960]

Environmental Membrane transport 02010 ABC transporters alsA D-allose transport system ATP-binding protein 3 4 4 0 3 1
Information [PATH:k0o02010] [EC:3.6.3.17]
Processing

Environmental Signal transduction 04066 HIF-1 signaling PFKFB 6-phosphofructo-2-kinase / fructose-26- 4
Information pathway [PATH:ko04066] bisphosphatase [EC:2.7.1.105 3.1.3.46]
Processing

IsrA ego AI-2 transport system ATP-binding protein 1

Genetic Information Transcription 03020 RNA polymerase SIG3.4 RNA polymerase sporulation-specific sigma

Environmental Membrane transport 02010 ABC transporters
Information [PATH:ko02010]
Processing

Processing [PATH:k003020] factor
Metabolism Metabolism of 00860 Porphyrin and cobA uroporphyrin-IIT C-methyltransferase
cofactors and vitamins  chlorophyll metabolism [EC:2.1.1.107]
[PATH:ko00860]

Metabolism Energy metabolism 00190 Oxidative coxA cytochrome c oxidase subunit I [EC:1.9.3.1] 3

phosphorylation

[PATH:ko00190]
fliR-fIhB flagellar biosynthetic protein FliR/FIhB

02040 Flagellar assembly
[PATH:k002040]

Cellular Processes Cell motility




Environmental Signal transduction 02020 Two-component system  wspE two-component system chemotaxis family
Information [PATH:k002020] sensor histidine kinase and response regulator WspE
Processin;

Metabolism Metabolism of 00760 Nicotinate and NAMPT nicotinamide phosphoribosyltransferase
cofactors and vitamins nicotinamide metabolism [EC:2.4.2.12]
[PATH:ko00760]

Human Diseases Infectious diseases 05150 Staphylococcus aureus dItA D-alanine--poly(phosphoribitol) ligase subunit 1 1 4 0 1 1
infection [PATH:ko05150] 1 [EC:6.1.1.13]

Environmental Membrane transport 02010 ABC transporters rhaT rhamnose transport system ATP-binding 1 2 4 0 1 1
Information [PATH:k002010] protein [EC:3.6.3.17]
Processing

Cellular Processes Transport and 04146 Peroxisome E2.7.1.36 MVK mvaK1 mevalonate kinase 1 3 0 0 15 17
catabolism [PATH:ko04146] [EC:2.7.1.36]

Environmental Membrane transport 02010 ABC transporters lacG araQ lactose/L-arabinose transport system 9 5 0 0 6 8
Information [PATH:ko02010] permease protein
Processing



Metabolism Carbohydrate 00052 Galactose metabolism dgoD galactonate dehydratase [EC:4.2.1.6] 4 7 0 0 5 5
metabolism [PATH:ko00052]

Metabolism Carbohydrate 00520 Amino sugar and arnA pmrl UDP-4-amino-4-deoxy-L-arabinose
metabolism nucleotide sugar metabolism formyltransferase / UDP-glucuronic acid
[PATH:ko00520] dehydrogenase (UDP-4-keto-hexauronic acid

decarboxylating) [EC:2.1.2.13 1.1.1.305]

Metabolism Energy metabolism 00680 Methane metabolism cdhE acetyl-CoA decarbonylase/synthase complex
[PATH:ko00680] subunit gamma [EC:2.1.1.245]

Metabolism Lipid metabolism 00140 Steroid hormone E3.1.6.1 aslA arylsulfatase [EC:3.1.6.1] 2 3 0 4 0 7
biosynthesis [PATH:ko00140]

Environmental Membrane transport 02060 Phosphotransferase PTS-Fru-EIIB fruA PTS system fructose-specific
Information system (PTS) 1IB component [EC:2.7.1.69]
Processin; [PATH:ko02060]

Metabolism Amino acid 00380 Tryptophan metabolism  cypD E CYP102A2 3 cytochrome P450 / NADPH-

metabolism [PATH:ko00380] cytochrome P450 reductase [EC:1.14.14.1 1.6.2.4]




Metabolism Amino acid 00250 Alanine aspartate and E4.1.1.12 aspartate 4-decarboxylase [EC:4.1.1.12] 7 2 0 0 2 1
metabolism glutamate metabolism
[PATH:k000250]

Environmental Membrane transport 02010 ABC transporters yddA putative ATP-binding cassette transporter 2 7 0 1 4 0
Information [PATH:k0o02010]
Processing

Environmental Membrane transport 03070 Bacterial secretion yscl type I1I secretion protein Sct]
Information system [PATH:ko03070]
Processing

Environmental Membrane transport 02010 ABC transporters ABC.ARG.S argT lysine/arginine/ornithine transport 0 11 4 0 1 1
Information [PATH:k002010] system substrate-binding protein
Processing

Metabolism Energy metabolism 00680 Methane metabolism cdhD acetyl-CoA decarbonylase/synthase complex 3 5 0 0 1 3
[PATH:ko00680] subunit delta [EC:2.1.1.245]

Environmental Signal transduction 02020 Two-component system  mprA two-component system OmpR family
Information [PATH:ko02020] response regulator MprA
Processing

Environmental Membrane transport 02010 ABC transporters ccmB heme exporter protein B
Information [PATH:ko02010]
Processing




E3.5.1.4 amiE amidase [EC:3.5.1.4] 3

Metabolism Amino acid 00330 Arginine and proline
metabolism metabolism [PATH:ko00330]

Metabolism Energy metabolism 00190 Oxidative coxB cytochrome ¢ oxidase subunit IT [EC:1.9.3.1] 1
phosphorylation
[PATH:ko00190]

Metabolism Carbohydrate 00630 Glyoxylate and mcll L-malyl-CoA/beta-methylmalyl-CoA lyase 4 3 0 2 0 1
metabolism dicarboxylate metabolism
[PATH:ko00630] -
Metabolism Amino acid 00360 Phenylalanine dadA D-amino-acid dehydrogenase [EC:1.4.99.1] 2
metabolism metabolism [PATH:ko00360]
Environmental Signal transduction 02020 Two-component system  narX two-component system NarL family
Information [PATH:k002020] nitrate/nitrite sensor histidine kinase NarX
Processing [EC:2.7.13.3]
Metabolism Carbohydrate 00030 Pentose phosphate E1.1.1.215 gluconate 2-dehydrogenase 1 3 0 1 0 3
metabolism pathway [PATH:ko00030] [EC:1.1.1.215]
Cellular Processes Transport and 04146 Peroxisome E5.1.99.4 AMACR mcr alpha-methylacyl-CoA 2 1 0 0 1 3

catabolism [PATH:ko04146] racemase [EC:5.1.99.4]



Environmental Membrane transport 02060 Phosphotransferase PTS-Gat-EIIB gatB PTS system galactitol-specific 2 1 0 0 2 1
Information system (PTS) IIB component [EC:2.7.1.69]
Processin; [PATH:ko02060]

Cellular Processes Cell growth and death 04112 Cell cycle - Caulobacter ~ podJ localization factor PodJL 1 5 0 1 0 2
[PATH:ko04112]

Cellular Processes Cell communication 04510 Focal adhesion COLA4A collagen type IV alpha 2 1 0 1 0 2
[PATH:ko04510]

Human Diseases Cancers 05204 Chemical frmA ADHS adhC S-(hydroxymethyl)glutathione 2 3 0 0 1 1
carcinogenesis dehydrogenase / alcohol dehydrogenase
[PATH:ko05204] [EC:1.1.1.284 1.1.1.1]

Environmental Membrane transport 02010 ABC transporters msmG multiple sugar transport system permease

Information [PATH:k002010] protein

Processin;

Metabolism Xenobiotics 00362 Benzoate degradation pcal 3-oxoadipate CoA-transferase alpha subunit 1 3 0 0 1 2
biodegradation and [PATH:ko00362] [EC:2.8.3.6]
metabolism
Environmental Signal transduction 02020 Two-component system  ycbB gInL two-component system response 2 1 0 0 1 3
Information [PATH:k002020] regulator YcbB
e _
Environmental Signal transduction 02020 Two-component system  baeS two-component system OmpR family sensor 2 1 0 0 1 1

Information [PATH:k0o02020] histidine kinase BaeS [EC:2.7.13.3]




Processing

Genetic Information Replication and repair 03410 Base excision repair nei endonuclease VIII [EC:3.2.2.- 4.2.99.18] 1 3 0 0 1 1

Processing [PATH:ko03410]

Environmental Signal transduction 02020 Two-component system  cssS two-component system OmpR family sensor 1 0 4 3 1 0

Information [PATH:k002020] histidine kinase CssS [EC:2.7.13.3]

Processing

Metabolism Amino acid 00330 Arginine and proline hyuB N-methylhydantoinase B [EC:3.5.2.14] 1 2 0 0 1 1
metabolism metabolism [PATH:ko00330]

Environmental Membrane transport 02010 ABC transporters natB sodium transport system permease protein 1 2 0 2 1 0

Information [PATH:k002010]

Processing

Metabolism Metabolism of 00790 Folate biosynthesis pabA para-aminobenzoate synthetase component II 1 3 0 1 1 0
cofactors and vitamins [PATH:ko00790] [EC:2.6.1.85]

Environmental Membrane transport 02010 ABC transporters ABC.NGC.P N-acetylglucosamine transport system 1 0 4 0 2 1

Information [PATH:ko02010] permease protein

Processing



Metabolism Carbohydrate 00500 Starch and sucrose E2.4.1.8 mapA maltose phosphorylase [EC:2.4.1.8] 1 1 0 2 1 0

Genetic Information Replication and repair 03410 Base excision repair SMUGT single-strand selective monofunctional 1
Processing [PATH:ko03410] uracil DNA glycosylase [EC:3.2.2.-]

metabolism metabolism [PATH:ko00500]

Environmental Membrane transport 02010 ABC transporters
Information [PATH:k002010]
Processing

ccmA heme exporter protein A [EC:3.6.3.41]

Metabolism Carbohydrate 00030 Pentose phosphate gcd quinoprotein glucose dehydrogenase

metabolism pathway [PATH:ko00030] [EC:1.1.5.2]
Metabolism Glycan biosynthesis 00550 Peptidoglycan pbp penicillin-binding protein
and metabolism biosynthesis [PATH:ko00550]

Cellular Processes Cell motility 02030 Bacterial chemotaxis tar methyl-accepting chemotaxis protein II aspartate
[PATH:k002030] sensor receptor

Cellular Processes Cell growth and death 04210 Apoptosis ENDOG endonuclease G mitochondrial
[PATH:ko04210]

Environmental Signal transduction 02020 Two-component system  citT citrate:succinate antiporter

Information [PATH:k0o02020]

Processing




Environmental Membrane transport 02010 ABC transporters gsiD glutathione transport system permease protein
Information [PATH:k0o02010]
Processing

Metabolism Xenobiotics 00621 Dioxin degradation bphB cis-23-dihydrobiphenyl-23-diol dehydrogenase 1 1 0 0 1 1
biodegradation and [PATH:ko00621] [EC:1.3.1.56]
metabolism

Metabolism Glycan biosynthesis 00550 Peptidoglycan pbpA penicillin-binding protein 1 [EC:3.4.-.-]

and metabolism biosynthesis [PATH:ko00550]




