
Supporting Material 1 
 2 
Use of Molecular Probe Technology to Monitor Key and Low Abundance 3 

Community Members in Activated Sludge  4 

 5 

Weihong Xua,b,*, Veronica R. Brandc,*, Sundari Suresha, Michael A. Jensena, 6 

Ronald W. Davisa,d,e, Craig S. Criddlec, Robert P. St.Ongea,d, and Richard W. 7 

Hymana,d,#  ORCID 0000-0002-8460-309X 8 

 9 

aStanford Genome Technology Center, Palo Alto, CA 94304, USA 10 

bPrecision Medicine Institute, The First Affiliated Hospital of Sun Yat-sen 11 

University, Guangzhou, China 12 

cDepartment of Civil and Environmental Engineering, Stanford University, 13 

Stanford CA 94305, USA  14 

dDepartment of Biochemistry, Stanford University Medical College, Stanford, CA 15 

94305, USA  16 

eDepartment of Genetics, Stanford University Medical College, Stanford, CA 17 

94305, USA 18 

*These authors contributed equally to this investigation. 19 

#Address correspondence to rhyman@stanford.edu.  20 

Number of Supplementary Figures: 2. 21 

Number of Supplementary Tables: 3. 22 

  23 



Supplementary Figures 24 

 25 

 26 

Figure S1. Molecular probe diagram. A diagram of a molecular probe is 27 

presented. A molecular probe is a 96 base oligonucleotide that consists of two 28 

parts. One part is the Homer (a 60 base sequence unique to the bacterial 29 

genome of interest) divided into two 30-base end sequences (purple). The 30 

second part is a 36-base internal universal amplification sequence (blue). 31 

 32 

 33 

34 
Figure S2. Number of sequence reads per time point. On a log scale, the 35 
number of sequence reads per time point for each of the two probe ensembles is 36 
presented. 37 
 38 
  39 



Supplementary Tables 40 
 41 
Table S1. Molecular probe base sequences. The final probe ensemble contained  42 

3,316 molecular probes representing 353 bacterial genomes plus 10 toxin genes. 43 

The base sequence of each probe is presented. To every design, 5’-44 

TAGACGTAAGCCTGGTCTCA is added to the 5’ end and 45 

AGGTAGACTCGATTCCCGAT-3’ is added to the 3’ end. Therefore, with 46 

appropriate primers, all of the oligonucleotides can be amplified together such 47 

that the group need be ordered only once. Appropriate restriction enzyme 48 

cleavage removes these end sequences cleanly. 49 

Bacteria/Toxin Genes ID Sequence (X = 
AGAGTGTACCGACCTCAGTAGCCGTGACTATCGACA) 

Achromobacter xylosoxidans NC_014640_11844 ctaaggcttcgggaatggaatcggctttatXcgccggtggagatcaattcgaatgctagtg 

Achromobacter xylosoxidans NC_014640_119598 gatagaagctacaactatcgaagtgtatcgXttgctcatgggcggaatccttcgaaagacg 

Achromobacter xylosoxidans NC_014640_122025 ggtaaataacccactcgcacagaggctaacXgtcaaggcgttccgcatcaagctgttctcc 

Achromobacter xylosoxidans NC_014640_13569 cgtcgaaatcaggatgtgctcgttcaaagtXcagttcccagaatttcatgcgctgttccag 

Achromobacter xylosoxidans NC_014640_142734 ctagcactttggtttgccgccaggcttactXgtacgaggatttcttcatacgccgttcggg 

Achromobacter xylosoxidans NC_014640_14755 gttcgggaccagctggcaagaggcgcgaggXataataggaagcattctcgaatgtaaactg 

Achromobacter xylosoxidans NC_014640_160475 ccgttgcgtcaattccctcagttcctgggtXctgtaccagcaattgcaggatttcttcctg 

Achromobacter xylosoxidans NC_014640_162714 cgcggtcaagaaatgtttatcagggcaacaXgacgaagtacgacgagcgctttaagctgcg 

Achromobacter xylosoxidans NC_014640_196357 cgtcatgaaacgcgaacaccacggaactgaXacatcagcttgtcctgcagatcgtagatgc 

Achromobacter xylosoxidans NC_014640_208136 cgggtcgtaaggcaccttcatggtgacgacXaatcttgctgatcaaggtgaagtctcgctg 

Achromobacter xylosoxidans NC_014640_216918 gattcccgctcgcaatggatattgggctcgXggcgaagaactgttattggaatccgacgag 

Achromobacter xylosoxidans NC_014640_219942 gacgaagtatctggcgattggagcttagtaXgcaggtgcgatatgacaatttgattgctgg 

Achromobacter xylosoxidans NC_014640_2472 ggtatcagtgatgtgatttctgccgttgggXtcatgcgggcttctccgattcttgctgacg 

Achromobacter xylosoxidans NC_014640_36921 ccatgaacgcatccctggaacgtctcgcgaXttaaacatgatgaatgttcagttggtggcg 

Achromobacter xylosoxidans NC_014640_59615 gaagggacacgtttgccgccagtcctggtaXcttcaaggcgtgaaatcgttatgttgtaag 

Achromobacter xylosoxidans NC_014640_61585 ggtactggataggcgccaagaagatcttcgXaacttgcgatattccttaccctgggtgttg 

Achromobacter xylosoxidans NC_014640_79526 caattgattacgctggcatcgctcgattatXcggtttcagccattgccgaatacccaatac 

Achromobacter xylosoxidans NC_014640_83540 ccattctgttctgggcgggcaacgtcattgXccatcatgtcctacctgtttccgttgttcg 

Achromobacter xylosoxidans NC_014640_97441 gcctttacagtaccggagctgtccacgtcgXtgcacatacattacattgccggtcgcattg 

Acidothermus cellulolyticus NC_008578_12373 cgctgcggaattcgcaaagggtattacgccXcagcatttgtatgaatcgcatggattccgc 

Acidothermus cellulolyticus NC_008578_21580 catgtctcgattgccgagatacacgtccctXcgtgtgataccaccacgacagcgatctatg 

Acidothermus cellulolyticus NC_008578_23820 cgtctgtccatatttccgtcgctgatcggaXatactccatttggtagatacgcttcctgtc 

Acidothermus cellulolyticus NC_008578_30375 cttcggcaacctctatacagtaattcgtgaXaattgcggattaagtcgcgccgtgattctg 



Acidothermus cellulolyticus NC_008578_36707 gcgcgctgacgaccgtgtattgctgattctXttctcagcatctgaacagagggagttatcg 

Acidothermus cellulolyticus NC_008578_3771 gccacgatgagcacgcgcgaattggcgagcXgctaatgacgtatgctaagtaaatgtgacg 

Acidothermus cellulolyticus NC_008578_56419 ccagtttcaggtagatctgttgtggatcagXtgacgaccagatcggtagctggcgcgttac 

Acidothermus cellulolyticus NC_008578_61599 gttacgtccgtcaacatctccgcaccatgtXaagccacgttgcgcaaacaggaagatgtcc 

Acidothermus cellulolyticus NC_008578_68628 cgcaagggtgtccgtgcgtggtgaacgtctXacctgacaatattacgtctgtatgtgttgg 

Acidothermus cellulolyticus NC_008578_79523 gtatgcgatcggtatatctccgctagaactXggtcatcttccgacctcgacacacgtacag 

Acidovorax avenae NC_015138_101742 gccattcccttccgtttgacgggacaaaggXatccaatttcagccaatccatgtatggtcc 

Acidovorax avenae NC_015138_105768 gagggtgctttatcttcgccaccttcgacaXataatcaattcctgcggatcaatcgcgtag 

Acidovorax avenae NC_015138_129971 gacgaatacggaattcttctgggattggccXactggtttacgctttaatatgcgcgatggc 

Acidovorax avenae NC_015138_147070 cttgctgaatccagcatgtcctccaactccXatctcctttaacccacggattctctctttc 

Acidovorax avenae NC_015138_23394 gagcatcgtcgaatcatggcgctgccatagXgggcagtaggaatcgcattcattcactatc 

Acidovorax avenae NC_015138_35566 cggattggtaatcaggtgcaacgcgcggctXgttagtttatttatgcaactaactggcgtg 

Acidovorax avenae NC_015138_4283 catgtgcaaactaacggcggaggtaggccgXggctgaagtgatgtttgatgggtattgagg 

Acidovorax avenae NC_015138_60721 gttcatcgcgaatgttctgaaccatcgcacXatcatcttccgtgtcatagacttcactcac 

Acidovorax avenae NC_015138_77001 gaaggaatcttcaattctcatcatcgggctXggcgataggaagactgtcgccagtacccag 

Acidovorax avenae NC_015138_9389 cacttcgtcgagtggcaaagctgcagttcgXtccttatagctctaaacgcatgctctttag 

Acidovorax sp NC_008782_101341 gtcgtgtctccttgttgaaagttgtgcgaaXgtttgcgtgtgatgcgcgtggtcatcatgg 

Acidovorax sp NC_008782_146159 catcgctattacagttgttcacaacaatttXtgagaaatgcggctgctgggcaggcgtcgg 

Acidovorax sp NC_008782_22403 ccattctttcatcggagcagtatttatgtgXaatttctggaaaggccgcctagcatctcgc 

Acidovorax sp NC_008782_41536 ggtcgtaaaggcgatttgagtttcttcagtXtcgggagcttgtcctggtggatggcaactg 

Acidovorax sp NC_008782_52410 gcagtcaggaacagtggtcgctcaagattaXcgacctcctgtggatcgagagtacctgttc 

Acidovorax sp NC_008782_62487 cctctacctgcgtgggccataaagaaggttXtcttactctgtgccgaaggactggactaag 

Acidovorax sp NC_008782_67143 gtttcgcagaaccttcttgtgttccctagtXtgatgctgcgtcagggtatttccctgtgtc 

Acinetobacter baumannii NC_009085_102175 gtttaactgatgcatgggatgatcttccaaXttcttaagcttcgtgtagcccgtggctctg 

Acinetobacter baumannii NC_009085_114037 gcaaggctagtcgactaaagaccaaagagaXgcgctaaagtccgtaaacgattgcataacc 

Acinetobacter baumannii NC_009085_120607 gagtaatccttcttcgcctgcccatgtggtXacgaaccacgttaggtcctgcgattaaagc 

Acinetobacter baumannii NC_009085_121757 gccatttgccgagaaatttcctaaacctacXagccaccaagatttgtccacttcggctgtc 

Acinetobacter baumannii NC_009085_23959 cgaatggatggatgaccggtggtggtaattXtgtacgcaattgcggatggtgtcgttattg 

Acinetobacter baumannii NC_009085_24034 gtgcagcaagtttaggcaccggtgattactXagattggccaaattcagaccggtatgcaag 

Acinetobacter baumannii NC_009085_40492 gcttggttgaccttgagccatgctcactaaXggcagagttcaccaattgccagtattgctg 

Acinetobacter baumannii NC_009085_45280 cgtattgcagcacaagcagctccatcccttXgtccaaacaacacttcaaggtgtattaacc 

Acinetobacter baumannii NC_009085_60035 gagaggttctctcgatcttcccagcatgacXaagtcgcatcattgagaaccattacattcg 

Acinetobacter baumannii NC_009085_96731 ggcatacgcatatgttccgacagctaagccXcttatcgactgtaggtagaggcttctgctg 

Acinetobacter baumannii NC_009085_98965 cacgcgtatgtagcttccatcaatgaatacXaccatgccgagctccacttgcatattgatg 

Acinetobacter calcoaceticus NC_016603_101642 caggaataactgattgagatggtgtagtggXtgccttgtagtagcgacgaatccacccaag 

Acinetobacter calcoaceticus NC_016603_107676 cgaactgacgaccatagtcatgacggtgttXggacgcattaaagtccgtttcttgtttacc 

Acinetobacter calcoaceticus NC_016603_112389 ccggacgttcagatcctttgctgactgcaaXcagcttggtattcgagtgttacgatacgac 

Acinetobacter calcoaceticus NC_016603_117129 ggtgcagacctgttgcacagtttaaggcgaXgattcagatagtgatcggtaccaaggcgtg 

Acinetobacter calcoaceticus NC_016603_21343 caatctatcaacctgctgatattcaactcaXctgccgcgccgcatggtttagacaccagcc 

Acinetobacter calcoaceticus NC_016603_40829 cttatagcgtacaaacagtgcaaactccttXcgccgtcattggcacagcagggctattcgg 



Acinetobacter calcoaceticus NC_016603_52315 gtttagctctattgttaagcgcgaccgagcXaacctcaaacacgccgcggtattgaacgtc 

Acinetobacter calcoaceticus NC_016603_78101 cggagtttgttgaattaattccaaggaaagXagcgggcatcctgtaggtagaaactccgac 

Acinetobacter oleivorans NC_014259_106309 cggatccgtaaatagtgccgagcatttcatXcgatagccgttacaagttgcccgtatcgtg 

Acinetobacter oleivorans NC_014259_112274 cagtagctgaagatagtttggcattggtatXagatcaggccttcaatatttggcgctcggc 

Acinetobacter oleivorans NC_014259_121107 ctagatactgcaactcgcggaacactgagtXgctggtattgcatcaagtcttgcatttggc 

Acinetobacter oleivorans NC_014259_125797 ctacactagctgctttccacccaatggattXaacaagcatagccaaccctaagcacaagcg 

Acinetobacter oleivorans NC_014259_15515 cggtggtaagcaatctgagtattcactacaXcaaagcacctggtcaacatggtcaggcacg 

Acinetobacter oleivorans NC_014259_30740 cctgaccctataacgggtgaatatctcactXcccgatacggttatcgatgcagttaatctg 

Acinetobacter oleivorans NC_014259_6943 cgatatgcgcgatcaggcgggacggatggcXtaattactttacgctcattatagttctaac 

Acinetobacter oleivorans NC_014259_93583 gttcgggccagagcgacgaataataagctgXgcgcattaaacataatgagttcgctgacac 

Acinetobacter oleivorans NC_014259_99177 ctgttcacggctggagtggtcacggcgttgXgtaagtttggcaataaattcccgatttatg 

Acinetobacter sp. NC_005966_102844 caaacggattagcttactgttcaggatcatXagacaaggttgcgatactgcccagtactcc 

Acinetobacter sp. NC_005966_107859 ctcccatccacagcaaagatccatcgagagXccagacttctacgcatcggtgcaaattgcc 

Acinetobacter sp. NC_005966_11581 gtccatgaactggcgtaagtttgaagttgcXttccatgcgtgcaggatcaaagctctgccg 

Acinetobacter sp. NC_005966_17209 gtagcgcgcttgagggattgttctcaggcaXtctgccaacatcatgagagtgctccttgtc 

Acinetobacter sp. NC_005966_24659 ccaagtgccactgaatacgctctaatgcctXcagacaccaccacgacatgatcaccttgtg 

Acinetobacter sp. NC_005966_254 cagtttagagatgacaggttgcgcttcaacXcgcggcttctttgcgttgggcttctttgtc 

Acinetobacter sp. NC_005966_31311 cactgtaagtgtcggcaagcaggaaacactXactcaatacaacgggtaatgttgacttggg 

Acinetobacter sp. NC_005966_38312 gtacatccgatctatgtccaatttgcaatcXgaagacgcagggttggtcagcattacacag 

Acinetobacter sp. NC_005966_46333 gccattggaccgaggtctggtgttgagcagXgcaacaatatgcgattgccattaccaatgc 

Acinetobacter sp. NC_005966_57884 gggaagggcgaaacttacgttactgctgtgXagagactatggataccgtatcgaaggcgtc 

Acinetobacter sp. NC_005966_70360 caattcctgatcggataagctattaagcccXcagattgttgatggctgcaccctgtgtcac 

Acinetobacter sp. NC_005966_83862 gtgcaagctctatcgataatgcacgcgaacXatgcaggtggattaggtgcactcggtctgg 

Acinetobacter sp. NC_005966_92394 ccaatcctgcatcaggcatagcatcgaccaXctcgctcttgaaacgacatgccactccatg 

Aeromonas salmonicida NC_009348_116436 gaaattgaggctgcgggagtggattgtatcXgcttcatgaattgagctggcctccggatag 

Aeromonas salmonicida NC_009348_132038 caggaaggtggcattactgcgctcaagaaaXcttgcgttcagcgaaaggcatgtctgcgtc 

Aeromonas salmonicida NC_009348_375 gtaagcgaagagagttgtaactgcgtggccXagaagtgggcaattgccgttctcatcaatg 

Aeromonas salmonicida NC_009348_44478 cgctggctcatgttccattcatcattgggaXtcgcccgtttaataacggcgacctcatgag 

Aeromonas salmonicida NC_009348_84802 gcatacctacaactcgctcgtcgccctgaaXcttcgagcagttgatgtccaacgtctactg 

Aeromonas salmonicida NC_009348_91628 cgtgggaatgcttagcctagtcatcgacggXaatgggtaactcacctcttgcaggacaaag 

Aeromonas veronii NC_015424_102598 cacagtgaatgatgccatgctggccaaaggXatgcttaggctcgtcaggccaatccctaac 

Aeromonas veronii NC_015424_124748 caatttgtgtaacgatggaggagcattaagXccggtcacgaatagggaacgatttgtgcag 

Aeromonas veronii NC_015424_29020 gtttcttactcactgatcgagcctgttatgXaagcggttgatgacaaacgcgatagactgg 

Aeromonas veronii NC_015424_34737 ccttcgctcatattgaggtagacccggaacXgtctgctgggtgttgttatcggtctgcttg 

Aeromonas veronii NC_015424_42843 ccgttgcatggtgtgtggcactcataacccXgaactatcaacagaccatgatgtcccacgc 

Aeromonas veronii NC_015424_48933 gtaaggctcaggcgttgagctatcagattgXtttatagtcttgcggactgggagagtaacg 

Aeromonas veronii NC_015424_65932 ctcagggaatcgccagacaaagcatcggaaXaattgacccatctaacgtgccgcagtttgg 

Aeromonas veronii NC_015424_74666 ctttcatcggtaactcgattatgccacagaXcgtcacaagtccctagaatgccggtactcg 

Aeromonas veronii NC_015424_78683 cagcaatatcgccgccagataggtgccaatXctcgtcgcgccaaatatagcaacctattcc 

Aeromonas veronii NC_015424_84404 gcgcccaatcctttgccctgcgcgatgaagXaggaggtgatcaataccagtatccgtattc 



Aeromonas veronii NC_015424_90118 ctggccatcagttacctgatagttcaccggXggagataacgagtgttgaagtcactgtatc 

Aeromonas veronii NC_015424_94816 ggttggatttgttcgaaatggcatgcttatXgatactaatggaagttggcatgccgcgacg 

Akkermansia muciniphila NC_010655_10441 gtatcataagaatgtatgggcatatctcccXttctttgcggattgcacggcctgttccacc 

Akkermansia muciniphila NC_010655_14428 caattgccgatcaattcgcccggattagtcXatctgttcatacacctggagcatagtgctg 

Akkermansia muciniphila NC_010655_24462 cataacgctccgctacggaggaaagcattcXtcaagtaataaggcctgatctgccttcttc 

Akkermansia muciniphila NC_010655_27 catgccattgccgcagcaggacaggaaataXcggcacaggacattatgatgccttctgtcc 

Akkermansia muciniphila NC_010655_28966 caaggcgtatttctcaatgcgcgtgttattXatccgtcagcgtccaggttccatccgtcag 

Akkermansia muciniphila NC_010655_43235 caatactttgcagggaagcgcgcttgcctcXgaaggaatattccctgaagtggcgctgatg 

Akkermansia muciniphila NC_010655_50597 gttgccaacatcggaaggtgggtttgtatgXaccgtaaatttccgcaataaaggttgcggc 

Akkermansia muciniphila NC_010655_54602 ccgcattgaccgcctggttgcgatcatggaXtgatcaacgtttgatagaagggttgtttgc 

Akkermansia muciniphila NC_010655_78200 gttcttgcgcgttacattcgtcacgttccaXccattcgggcgtcatgtagatgttcggacg 

Alcanivorax borkumensis NC_008260_103963 cgaaggcaaatcagcactatctgaggatgaXaggaatgctgttgtcggtttgcgactgtac 

Alcanivorax borkumensis NC_008260_13704 ccatttgcatggcgctgcagatttacattaXggagttgattgacccagacatcgttaggcg 

Alcanivorax borkumensis NC_008260_30741 cggcagactgcactgttgagtgtgaattgcXgccgaacgcaagcacattcgattacaggtc 

Alcanivorax borkumensis NC_008260_34864 cgcacttatcggattgttggtactaagcctXttggagcgatatggccggtaatgtggcggg 

Alcanivorax borkumensis NC_008260_39565 ggatttatagaggatagatcggcacgttagXttaccgtatccgcagttaggaatggagccc 

Alcanivorax borkumensis NC_008260_401 gttgtgaatggatgagcttatgctgtcatgXgagtacaaagctgacacgtcaccagaatgg 

Alcanivorax borkumensis NC_008260_45308 cacagttgagcgccttatccacgctctttgXttcgtggacattacgggaaacgttgatgcc 

Alcanivorax borkumensis NC_008260_52015 ctggagcgctgaaggagcctcctcttctaaXatgatgtgaggccaaggttgtcgctattag 

Alcanivorax borkumensis NC_008260_67698 cccagtgtcgacccatatccttaagatgctXcatctttagcggcggccaacccttcttcag 

Alcanivorax borkumensis NC_008260_78486 cgatccgaaccggttagtagatgctgcccaXcaccaatcttgtcctgtctattccaaaggg 

Alcanivorax borkumensis NC_008260_7980 gggtccatgacgcaagagtgtctaaatactXcatcttacagctgaggagctcatccgcagc 

Alcanivorax borkumensis NC_008260_83058 gactgctgtctgtagaactcatcggcgcctXcccagctcggccaaattgacagtcttaaag 

Alicycliphilus denitrificans NC_014910_104833 cggcgcttgatccatacgcgctatgaccatXagcattcatcgctcctcagttgatagctac 

Alicycliphilus denitrificans NC_014910_114180 ccatgccaagctcatggaaggtcttcacccXagccgtagtagctgttgaacaccatgtcag 

Alicycliphilus denitrificans NC_014910_136022 cagtcgacatatttcctgtcaaatatcggaXcgtgatggttcgggttcggcccataatggc 

Alicycliphilus denitrificans NC_014910_50222 gccacgctgttgctgtaggtcgagtgagacXagcgtgtgtttggcgaagaacatatccatg 

Alicycliphilus denitrificans NC_014910_57129 cgttggtctgctggcgtgtcttgttcctgtXgcgctttctgaatcgctttcttggtcaagg 

Alicycliphilus denitrificans NC_014910_64662 ccaaatgcgcggtggtttcatctgtcgcgtXtgctgatgacctgttgatcgaagatttggg 

Alicycliphilus denitrificans NC_014910_68526 ctgcgcgacatcttcgggccttcgttggagXattcatgtgttggttatgtttactaccggg 

Alicyclobacillus acidocaldarius NC_013205_100615 ctcagcgtgtcaatgttcgattctccactgXggacacacgtagctacgatacagaaagatc 

Alicyclobacillus acidocaldarius NC_013205_10412 gtcgttgctggatcgaatagtattcatatcXatctcgagttcacacgcatgtgccaaaggc 

Alicyclobacillus acidocaldarius NC_013205_17901 cagcgacttaaagaacgccgcttggcaatgXatggtggtgatgatgaccaagacattaggg 

Alicyclobacillus acidocaldarius NC_013205_26812 gagcgcgtgtcgaaactgaagatgggcagtXgtgtacgagcgatttctcgggaaatttgtc 

Alicyclobacillus acidocaldarius NC_013205_51772 cgttcggtttcgtcatgctgttatccctgcXtctacctgcataagccgacacgggtgaaag 

Alicyclobacillus acidocaldarius NC_013205_79731 gcgatctttgccctaatgggctcgataaggXttgatccgtcatgctcgatctcctccttgg 

Alicyclobacillus acidocaldarius NC_013205_87258 gcatcgagaacttcatattcgacggcagggXgctttggatcgtttgtcggttgtacggctg 

Aliivibrio salmonicida NC_011312_110376 gtcagtttattgggtaaggcttatgatgagXacgacagagccttgttggagagcggctatc 

Aliivibrio salmonicida NC_011312_14540 gtgtgattgtcgccttgttaatccctgttcXaatatcgacgagaggaatattagcgcagcg 

Aliivibrio salmonicida NC_011312_37794 gagcgtttgggttaattcttccatctattaXttgaagccgcatggtttgcgatccgtgccg 



Aliivibrio salmonicida NC_011312_47360 cttcccaatggtctatccatgacgatatggXcagcgtcatacaatccgagcattccacagg 

Aliivibrio salmonicida NC_011312_59286 ctttaggtatgacaatagaagctgagccgaXgtggagaagctctgcctagagtttatgcag 

Aliivibrio salmonicida NC_011312_73129 ggttcccaagttctgcggctctaatatagaXacaagaacccgagattacgcattgacgttg 

Alistipes finegoldii NC_018011_109962 gtatatcttgtcgaaatagtcgtccatcgtXaggcttcagctcgtgcagttcgtacgaaag 

Alistipes finegoldii NC_018011_19915 gctgtaaacccgtctgcggctcatttcttcXaaaccgctccataatagccaacgtattgtc 

Alistipes finegoldii NC_018011_20115 gctacaaagtgggaggcttcaaggtcttcgXtattctgcaagataatcgaaccgatgcacg 

Alistipes finegoldii NC_018011_20317 catatctacacccaaagcgcgacgccgagcXtattacggatggacaagcaatagctatacc 

Alistipes finegoldii NC_018011_20347 ccgaccgtacatggctcatagagctgcataXtgctgcgcaaactcttatatgcgctcgatg 

Alistipes finegoldii NC_018011_32241 gtttgtcgaacgaagcgttgatctccttctXccttgtaggtgaagaccttcatcgagcagg 

Alistipes finegoldii NC_018011_49299 ggattcatcgctttccgctcatcgaaacacXattctggtcatcacggccttcatcatgctg 

Alistipes finegoldii NC_018011_7188 gggaagtatgttgcacccggcatcgacgaaXctcgtcaaatacaactcgatgaaccactcc 

Alistipes finegoldii NC_018011_94629 gcgttataaagagttcggcgaagcaggtctXaagctatacgcctttgtcgcgttggattgc 

Alistipes finegoldii NC_018011_98476 cctttcgtccgtcgctgacgatgaatgtaaXagagcgttgaaatatccaacagcgtgtgcg 

Alistipes finegoldii NC_018011_98969 ctctattcgctcatcacgatctacatcaccXgacgctgcttccaacggctggatgttgacg 

Alkaliphilus metalliredigens NC_009633_140326 gcttccatctctttcgtgctattcataccaXtgagcttgataataagcccgtcccttgacg 

Alkaliphilus metalliredigens NC_009633_150251 cggcaataaccaaacctactgtgtcctggtXcctttaccatgctctctaatttcggttctc 

Alkaliphilus metalliredigens NC_009633_157809 gctttgggtatccttgatttgttgtgccacXcgtcgcacccgtcaccacttctacctcaag 

Alkaliphilus metalliredigens NC_009633_163950 gcaaagtttctacaatgggcggtatttcttXgcagattcttcattgattcccacagccggc 

Alkaliphilus metalliredigens NC_009633_24187 cattgatcaccctaggcacagctattgtcaXtcggtatgtccagtgagcattggcccgtgg 

Alkaliphilus metalliredigens NC_009633_29862 caattggtcatgctggagctacagtgcatgXatgataaggaatacggtgctctttgccatg 

Alkaliphilus metalliredigens NC_009633_84165 ctaactgtagcatattgtctctgatgcgctXtgttacctcctaaccacctacctgtacgag 

Alkaliphilus metalliredigens NC_009633_94329 ctagtccatcgtttcctgctatgattccatXgttccgatagggcagcgatcatcccatccg 

Allochromatium vinosum NC_013851_100190 ctgacagcgagcgatctcgggcagatcattXtacgcgcattatgtcgaatcgagttatcgg 

Allochromatium vinosum NC_013851_10644 ggtggcaacatcgagaatcttgaattgatgXactgtgcagtcgtggatcaatctcaccttg 

Allochromatium vinosum NC_013851_109254 gaagtcgtgtgaagtggaaacgggatccttXgtatgatccacaacttctaagcttcggctc 

Allochromatium vinosum NC_013851_111257 cgaagcatattcggtatcggctttctgtaaXggcctggacttcagccaatgtttcacgcgc 

Allochromatium vinosum NC_013851_1341 ggatgaaaggatgccgatctggaagcggttXaggctcatcgctgacctcgtttgatacctg 

Allochromatium vinosum NC_013851_49778 gtcgtttcactcaaccactgaggattcatgXcgtgacctcgccctattgatcgttcctgtc 

Allochromatium vinosum NC_013851_66752 ggcagattggcgaactgttcggttccgtcgXagatagtagaaatcgaaggccgtgacatcc 

Allochromatium vinosum NC_013851_68888 catcggaccattggcgtttgaggtttgctaXcacggaatcggatgacaagacgagagaaac 

Allochromatium vinosum NC_013851_8190 ctcactattgttaagaagcagaccggtcgcXgagtgggtatttaagcagtttgcctgtacg 

Allochromatium vinosum NC_013851_87295 cctgtaagtctcagtgagaatgcatggcgtXaattctgatttcacgtccagtttcgaggtg 

Allochromatium vinosum NC_013851_93804 gaagaggactggtcgcggatcaacagatagXatcttggtcaggatatcgcgcgatctctcc 

Alteromonas macleodii NC_019393_112819 gatggttgcactggcatggatctgtggtttXacaagacccgacggcatcaacgggcaaatg 

Alteromonas macleodii NC_019393_11579 cctcgtgcagacgaaacaagtgaggattggXgataaacctttcgcggtcatgctcccagag 

Alteromonas macleodii NC_019393_119070 cttaccagtgctatcacagcaccattggccXttctttgcgcttgggttattcgcagcaggc 

Alteromonas macleodii NC_019393_154678 gtcacgtactttagtcagactttgcatgatXttcgcgcagcaaggtaccttgtttcgcctg 

Alteromonas macleodii NC_019393_46234 ggttgggattcgctatgccttcgcgtatagXtaaccacgcgagttgcgtttcagtatgcag 

Alteromonas macleodii NC_019393_80480 gtattcccgtgttgaagcgtgatgataataXgcaccgaactgtaccatttgtacggtgcgc 

Alteromonas macleodii NC_019393_89094 ccagtagcgcctaaagatttggtacccacaXtcagcaatagtacaaggaagacgtacctgc 



Aminobacterium colombiense NC_014011_17925 gtattgcatctataccttcgctttgtccgaXtgcatatagcagcatctgcaaggccgtttc 

Aminobacterium colombiense NC_014011_21390 ggaagtatccctttgcatccgggaagacccXaagcatcagtctccctactgctactgaaac 

Aminobacterium colombiense NC_014011_24411 gctccgatccaagaatcccttatcgaagcaXcgccttgttatcagtcttgtgggcgaaccg 

Aminobacterium colombiense NC_014011_2625 gtaagcgaccagcatccctaccatcttggcXgcgaaatatacctttaagcttggacatgcg 

Aminobacterium colombiense NC_014011_28719 cccagattataggtattggctcagctccttXtagcggaaagggattcccgtttccaggatg 

Aminobacterium colombiense NC_014011_47677 gtgatctctcataaccatcgacactcgtctXcatttggtcctctttcaccagctcgcgccg 

Aminobacterium colombiense NC_014011_60769 gggatagcgaattcgcctgtttggcttcatXtggaactggagtagctaccgcagcactgtc 

Aminobacterium colombiense NC_014011_63743 gcgctgtaggtcttggaaaccaaccaatcaXatactacgtatcgttatttcacagccagcg 

Aminobacterium colombiense NC_014011_66010 catcaaggtctgtatggctgattatatggcXgatgccatgccaccgctgccgctgttacac 

Anabaena sp. NC_019427_118810 cgggcatatttggattagttgcattaggctXccctagtagtaggtatagtcgccttgggtg 

Anabaena sp. NC_019427_43510 gaaactaccgcagcggtgatgatttgcggtXtgggaataggcacagaatttgccgaattac 

Anabaena sp. NC_019427_46977 cggttatctgcgtcgcactgtgcagatggaXcatattggcgatgggatggcgattattcgg 

Anabaena sp. NC_019427_51283 ggtgcaactaggaacgattggctacaaggaXgctatttgcgtggctgtcatcgttatttac 

Anabaena sp. NC_019427_51339 ggactggtgctttatgttcctgtgttacgcXtgggtattaggtggtggtgtggtgtttatg 

Anabaena sp. NC_019427_6559 ctgtttgagtaaggtttgatttgaaccactXactggatacgcccatggtagccgggattgc 

Anabaena sp. NC_019427_698 cgacagacaatttagggcatattgccattgXgggcaatgctggctaatcctcctgttaatc 

Anaerobaculum mobile NC_018024_13549 cctttctagggcatcgtcaaatagcgaggaXcatagccatatctcaggccgtcttgccgac 

Anaerobaculum mobile NC_018024_18482 gatcacagccctgaaggttatgctaatctgXtgggccacttatcagcgctacggccagttc 

Anaerobaculum mobile NC_018024_22213 gagtatcaaacgccgaatttgaggttgggcXgagcgcaggattgctgacctttggtttacc 

Anaerobaculum mobile NC_018024_26146 ccgaggcatggataaaggcaggtcatgagaXagttagccggcgacaatatatcagacgaag 

Anaerobaculum mobile NC_018024_29664 catttctctccctcggccatggttattgcaXacttcaggtgcatacatccaacatcttggg 

Anaerobaculum mobile NC_018024_33341 cgcgggtgaagcattgtcttaagttcgatgXttattgttgagcctcatggcataatgggcg 

Anaerobaculum mobile NC_018024_37908 gtcgtctcccgaaaggacgtttacgtaggaXattgccgtaccgtatctcgtctatggtgac 

Anaerobaculum mobile NC_018024_4958 gcgaacgagatatactcactcccaagctcaXtgctgcgagatggcaaggtttatgcctacg 

Anaerobaculum mobile NC_018024_51229 ccacagtcctcttcgtttcgaatcgttataXtggcttacgtgaccttcagggcttgagctg 

Anaerobaculum mobile NC_018024_56203 gttcattaggctttagtccctcgtgacttcXaaagggattcccgtaacccaacacgatcac 

Anaerobaculum mobile NC_018024_70417 ccggctgccacaaaggacgagatgcactgtXagaagcaaatcatgccggccataactgatg 

Anaerolinea thermophila NC_014960_117735 cggtaccagtgccgggatttgaccagtgtaXttcagcaacctccaagccatttcatgggtg 

Anaerolinea thermophila NC_014960_153 caggtgaaaccttcgttctggagcaggtctXcctttggcgatgagcggcgtaccataatag 

Anaerolinea thermophila NC_014960_28627 cgtttgcccagacgggcaatgcctccgtgaXagtatcgttcatcggtgaatattcaaatcg 

Anaerolinea thermophila NC_014960_33272 gatttgttcagtacgcaggaactcaagggcXagcatgtcctttggattgagcatgttccgg 

Anaerolinea thermophila NC_014960_47213 cattaccactatgcccgcctgattgagattXctggataagggcgcggtgttaagttccttc 

Anaerolinea thermophila NC_014960_55138 ctcaaggctggcgtcgttcaatccgcgtaaXtttgtcctgttggaatcgattcagccaatc 

Anaerolinea thermophila NC_014960_61148 ggcgtttccgattggctcgaataattacctXccagcaccgttctcatccattcacgtgtag 

Anaerolinea thermophila NC_014960_74028 ggtctaccagtgagaatcgtagagcatccgXttcgataaggaatgttaagcctttccaggc 

Anaerolinea thermophila NC_014960_78426 ccaatacactggaaattctgggcgggttgaXtgcttgccatggcaatcctgcgagagtttc 

Anaerolinea thermophila NC_014960_95063 gcgggtacggcgttgtgctggtagataaacXaaattctggctgggcttctggatagttacg 

Anaeromyxobacter 
dehalogenans 

NC_011891_112782 gtatttgttcgacgcctctcgaacatcggcXctgttgaaggtgcttgattctctggttctc 

Anaeromyxobacter 
dehalogenans 

NC_011891_131230 gattataaccggcaagtcgcgtttagatggXatggcctctctccttgtaaccggcatgccg 

Anaeromyxobacter 
dehalogenans 

NC_011891_135659 ggatgtgtaattgtatcgttggcttgcggcXggttccatgcctcgagcatcgatgattgcc 



Anaeromyxobacter 
dehalogenans 

NC_011891_137166 gtattcgacagaagcccgtccttcttcttcXaacagcacatcttgcacggttctgatgttg 

Anaeromyxobacter 
dehalogenans 

NC_011891_148652 ctacaagaacttgcaaggcaagtatgccggXatcgaagtccagcgctgtcgttgaccagac 

Anaeromyxobacter 
dehalogenans 

NC_011891_148891 cacatcgaaatgcgcaatcttgcacaagcgXctcaacgtcgcgttcctttagcatcctgcg 

Anaeromyxobacter 
dehalogenans 

NC_011891_20944 ctacgcgaacgtgggttgacagtcaagactXaaaccgttcagttcatcaggcggtcggaac 

Anaeromyxobacter 
dehalogenans 

NC_011891_40968 gtgatttcagctagtctcgcgtcgtctcacXtgtgagtagtataacacccggcgatcatcg 

Anoxybacillus flavithermus NC_011567_14018 gcgcggtatacgttgcatcatctgtcccaaXtgcttcgttatgccgaaatggtcgctgctc 

Anoxybacillus flavithermus NC_011567_307 cccagtgaaattgttcaagaagatgtaccgXtcagttctcgttgatggcggcacatttcgg 

Anoxybacillus flavithermus NC_011567_35050 gattgctgttgtcgtgtcgaaagcgttgcaXtcttgcattagctacgggcgtcaatttagc 

Anoxybacillus flavithermus NC_011567_42950 gtcttcctggaaagaccttaaacgagcgtgXccgtggcggtgtgctgatgtacaatcaagc 

Anoxybacillus flavithermus NC_011567_64016 cgcggaagaatcgtttcatcaatgccgcctXttcttcgtcgtcacatacggttcaaacatg 

Anoxybacillus flavithermus NC_011567_76245 caagagttcgttgcacgcgttgatgcgcgcXgaaattatggtatattcacaaattagcggc 

Anoxybacillus flavithermus NC_011567_83053 gtagctaccaattaatgctggcgcgatgacXgcggtcgatagcaacttgctctgtcacatc 

Anoxybacillus flavithermus NC_011567_86329 caccgagtgactgtgcaatcgttgcaagagXcaagcgagatgcttacttgttctaccgttg 

Arcanobacterium haemolyticum NC_014218_27974 gtcactgaaccactctgaatacctagctgcXggaaagctatcaacagcggctccacgtaac 

Arcanobacterium haemolyticum NC_014218_3829 gacacggagtgtgcctttcgggcgttcataXgatttgacgttcgatgagcacttctcctcg 

Arcanobacterium haemolyticum NC_014218_46906 ggattcgttgagttgcggtaattgccgcacXatcgcgtgggagcgtttcggcaataaattg 

Arcanobacterium haemolyticum NC_014218_54590 cgctgatagctaccgagggccaagtaataaXttgggttggaacttagccttcacatcgacg 

Arcanobacterium haemolyticum NC_014218_58667 ccgggcatcgcgtagcaatcctttgtttccXaccttccacaaatcgaagcactattggaag 

Arcanobacterium haemolyticum NC_014218_66125 ggtctgcttctacagtgatttcgatatcccXcgtcatcggcaatgatgccaaccgcagcac 

Arcanobacterium haemolyticum NC_014218_7624 gaaccaacgctgactgagcatcaggaaatcXgatgcgtatttctgtacgattgttggccag 

Arcobacter butzleri NC_021878_28037 gcccaagtatttgctcctgatagagctattXgagttctcttgaacactaccaacttgcgcg 

Arcobacter butzleri NC_021878_61395 ctcctgagatacagtagcatttacaccagcXtaccattgccattccagaaccagcgactgc 

Arthrobacter 
phenanthrenivorans 

CP_002379_122338 gacgaaacgaggaatcaaccatccagatgaXagggcaggttccctccgatctcagaattag 

Arthrobacter 
phenanthrenivorans 

CP_002379_27669 catcacacttcattagccggttccgtgcatXaacaaaggccgcgtaagttgccaggcatgg 

Arthrobacter 
phenanthrenivorans 

CP_002379_43937 ccctgtttcgttgtctctaccggagggtacXctagcaacatagaaactttaaggccttagg 

Arthrobacter 
phenanthrenivorans 

CP_002379_61790 gtagaacgcttggcccaaagcattcgatcaXctggaccgttacctttcaatgggagttgac 

Arthrobacter 
phenanthrenivorans 

CP_002379_78563 gctgatgccgttgagctcgtggtttcatctXgctcgacttacctattccgatgagttcaag 

Asticcacaulis excentricus NC_014816_12184 gtcaaatacaaacggatcaagcacttcaccXttctgcagggacaattgaagcgtatgctgg 

Asticcacaulis excentricus NC_014816_18502 cggttgtgggtcgattgacctactttcttaXgtcggattatgagggtgacctctgatctgg 

Asticcacaulis excentricus NC_014816_28476 cggctgaccctcttcggttctgtctgatttXgttctgaggtaaggcttaccactaaacgcg 

Asticcacaulis excentricus NC_014816_33851 gatgtgtgaaaggcgttgacgatgcgaactXcgtcatgcccgttagttacctatgaaagcg 

Asticcacaulis excentricus NC_014816_38485 gctcatagccggacagtcgacagagaaacgXatcattgaatggagcggtgtctttatcacg 

Asticcacaulis excentricus NC_014816_391 ccattgggctatggtaatgccgttactctgXttaatgcagaagcgagagggccatcttatg 

Asticcacaulis excentricus NC_014816_44338 ctggatgggttacaaagggtcgatttacgcXgatttcttaagtggtctgggcgatggattg 

Asticcacaulis excentricus NC_014816_4730 gcccttaccgcccgcagatttccagcgttaXttcgctcagaagatgtgatcaaatagacac 

Asticcacaulis excentricus NC_014816_57525 gacatctgcaccagcattggcctgcgtattXggtttccagtggattgcgattgattacgcc 

Asticcacaulis excentricus NC_014816_86268 ccctgatgtttgttgtctttaggactgtgaXagcatcaggcacgaagcaatccgctccgtg 

Azoarcus sp. NC_020516_24025 ccacaatctgcccaagatgctgtattcctaXgaccctgcaaaggaggccgaccatgaacac 

Azospirillum lipoferum NC_016622_10564 gggatcatggacaagtgaagatgaagtgcaXtagcgctcgttgctgtgtccctaacgggac 



Azospirillum lipoferum NC_016622_16018 ctgttgtcttgatggccaccggccatggcgXtgtcaagatgtggtactttcctttatacgg 

Azospirillum lipoferum NC_016622_19546 caacgatcgcaggagcgtattccacatcacXacagtatatgttcgctacacatacgatgcg 

Azospirillum lipoferum NC_016622_33561 gagatgtagagctcgtaatactccatctccXgggcagagccgttcctgcagaagcttgatg 

Azospirillum lipoferum NC_016622_38323 gtccgtttgggtggatgtgggaagccacacXattctatgcaaccatttgtgcgcatcaacg 

Azospirillum lipoferum NC_016622_39746 ccttcgtggaggaatcccactaacatgcgtXatggtctgatggacgaatcggcctacaatg 

Azospirillum lipoferum NC_016622_51366 gagcgagggagggtatgatgctctattgggXacgccagaagttctttgcatatcttcggcc 

Azospirillum lipoferum NC_016622_80526 gcgaaaccgctaacaccaatgatgggatgtXccacctacctctataccacggaaggatgcc 

Azospirillum lipoferum NC_016622_84852 ctcctgaccatcatccttgagcgggatctgXgtccttgtaattctgtgccatggtctaaag 

Azospirillum lipoferum NC_016622_91911 gatgacgagatcccgagtggaattacgaccXggcaattccgtctcacggcataggacaaag 

Azospirillum lipoferum NC_016622_96787 gctttgacaatccgcgtggctgtccgtactXtgtgtggatattggaagaaattaacacgcg 

Azospirillum sp. NC_013854_104631 gcgtaattgcatccgatatcggatttgtttXatggacagaatcggtcacccttgaccatcg 

Azospirillum sp. NC_013854_14003 gaaatttgacggaattcgcgatttcggttaXttccgcagccttgccgcgaaattccggtcc 

Azospirillum sp. NC_013854_30359 cgacgaggttaatggcagcggcgaagcttgXttgacattcatcgtgttaccaagacggtag 

Azospirillum sp. NC_013854_38823 gttaatggcagcggcgaagcttgtatcagtXtcatcgtgttaccaagacggtagcgacgag 

Azospirillum sp. NC_013854_52799 ggtacggttcgaaggctcaacatgcgaccaXggatgtcatatctcgaggagtgtgataagc 

Azospirillum sp. NC_013854_59457 cacaatataggctctttcggaacgaacgacXtgcgatcatatccattccttcggttgcgcc 

Azospirillum sp. NC_013854_80077 cggaagataaacgtggcgcacttatacacaXtttggtgtcgcgcgccatgtgtggatctcc 

Azospirillum sp. NC_013854_8133 cgacgtcgaagacaagaatcgggcggttcaXctgatccttgaggaggttgagactgaactg 

Azospirillum sp. NC_013854_95273 ccttctcctactgggtcaactccattctcgXttgttctgaaaggaccgcgcgacgtgaaag 

Azospirillum sp. NC_013854_98997 ccaaacagagggatggagcttcaggcgtttXcggattcgatttgaagcgtgaatccgatcg 

Bacillus coagulans NC_016023_10057 cggcaaatcgcgcatgacatggctgtgaaaXcacgttcatcgcatattcgcggttcaaacg 

Bacillus coagulans NC_016023_106119 catcgccacgcctttatatttaaacacgagXgcatgcgtcgaacatgaacatggtcctgcc 

Bacillus coagulans NC_016023_113379 ggttccataaatgctgtaaaccggtcggcaXtatacctcattcagtgatgcggcaatgagc 

Bacillus coagulans NC_016023_14505 catgctttatgaccgcctaaaggaaattccXctttctcggatacgggctgccgaataaagc 

Bacillus coagulans NC_016023_18630 gcttaaattgaagtatgcatgattggtcatXgtgcccgcgtacatcgcgtttcatatcgcc 

Bacillus coagulans NC_016023_24013 gaacaatttcactcgtcaaatgttccggttXcggccgggacttgctcaaggctgatttccc 

Bacillus coagulans NC_016023_34017 gcttcaggccctttgatcccaatgccaacaXggtgtagaaatggtggcaagccatttaatc 

Bacillus coagulans NC_016023_63697 gcaccggaaaccggtattgccgattgccgtXgtttcgttattacatgatgatcagtctgcg 

Bacillus coagulans NC_016023_92647 gtaaagacgtgcggaaatgagggtggaaccXgatatttccgttatcatactcaagccgcgc 

Bacillus licheniformis NC_021362_10411 ggagcggcaggatattgacgaactcatctaXttatgctgatcgaagacaggcgtatatgcc 

Bacillus licheniformis NC_021362_12147 cggatgtcttatatatggctttgatctattXcctggctgtttggtcttggcgctgtgacgg 

Bacillus licheniformis NC_021362_13076 gttcagaaacgcttcactgatgatggaaagXgttccgaatgtccgcgatctgtatcattcc 

Bacillus licheniformis NC_021362_15476 gaacccgaggccgcgattatatttgactggXaaacttgaggatgtcgcaggaacgacagtc 

Bacillus licheniformis NC_021362_16965 gctgcacgtcgaccgatgaaattaaagcctXggatgatcattcaggcgatcaaagagcagg 

Bacillus licheniformis NC_021362_17265 gtctcctgatcaagcggatttgtttgtcgtXcgaggtggatcattcggatttgagctcagc 

Bacillus licheniformis NC_021362_3612 ccagcaaagcgtatttgcgggtattaaagcXgatcgagatggttccgggcggaagagaacg 

Bacillus licheniformis NC_021362_8630 catatcggcggccgtgagaatgtcgtgactXcatcagtctatggctgaaggcattcttaag 

Bacillus pumilus NC_009848_103157 ccagtagatggcttcttgcttggtgaactgXcctacgttactgctgacaggtgatccaccg 

Bacillus pumilus NC_009848_115767 gatttgtgatcaaatttcccaggaaattgaXtcacgaaggtctgcggccggtgtgtcgacg 

Bacillus pumilus NC_009848_11688 ccactatgctgagtgttgaagacatcatagXgacatcgtgtcgaatgcggcgaaattgaag 



Bacillus pumilus NC_009848_123021 gcgccgtccaagaatcggttaaatataaacXttaagtacaccgtaccgccacagcgacaag 

Bacillus pumilus NC_009848_36642 gcagctatggatcacagaagacaggaaggcXcgtgtttgatcttctttatgtcacaagagg 

Bacillus pumilus NC_009848_56100 cgtgacttgcttgtgtggctacatccagaaXaggctgtgccgtttcggatgacttcatccg 

Bacillus pumilus NC_009848_64342 cgcttcataaacacgctcgagacttgattcXgacaatgactgcgatatctccggttgaatg 

Bacillus pumilus NC_009848_79480 ctctgcctgcgatctttccatcacaacaacXatatcgcagcattggctgaaacccatttgc 

Bacillus pumilus NC_009848_83626 gtggcatgactgtcatggttaccgccacgtXcgatcgttgattgagtggagagttcttctg 

Bacillus pumilus NC_009848_8970 caaggccgtcaagtgatactcgttggcttcXgaagtcgtctcgttgatcaaggagcatgcg 

Bacillus pumilus NC_009848_98088 gagcgagaagatcttccgcttatctctgtaXcgtatcgatgatttgatgggcggtatgatg 

Bacteroides fragilis NC_016776_110268 ctgaattcgcatctgagcatctttgctgaaXggtaacttctctctgcaagctgctttcagg 

Bacteroides fragilis NC_016776_112615 ctgactgctttgtgtcagtgtgtatgtttcXggattcatcgtctcgcacatagcatccatc 

Bacteroides fragilis NC_016776_115035 gacgaaccgactgaatcgatccggtgatagXggttggcagaaggtaccagaagatccgaag 

Bacteroides fragilis NC_016776_120905 gcataaccgttaaaggtctgaaaggcggacXaaatgacacccatcagccacctctgcttcc 

Bacteroides fragilis NC_016776_126730 gatgctgagtggatgcagcatatcgaagccXcaacagaacaccgtgggacgcgactatttc 

Bacteroides fragilis NC_016776_143977 gacggaactcagaatcaggatgcagcctggXtgtggtctataccgtagcgtcctatatccg 

Bacteroides fragilis NC_016776_176151 ctgccttcacgggatcataaaccgggcgcaXtcatctgtgatttggttataccgagagcac 

Bacteroides fragilis NC_016776_38698 cgtactatggctatagacttgctgaaacatXcccggcaaccgttctgtcaagccctatgtc 

Bacteroides helcogenes NC_014933_109151 gtaaaggtagtggacgttgaagggaacaacXacagaagactgcgtgcagtacgccatcaag 

Bacteroides helcogenes NC_014933_133073 ctcagacgtacgcatctccaaagcaacactXacacggctgtgatcattggcatccgcaaag 

Bacteroides helcogenes NC_014933_18395 gcccacgcctacgatatagcgcacatcctgXcagattgttgtagttcaccttgaagttctc 

Bacteroides helcogenes NC_014933_22605 catgtagcccacatttcttcgggctgcatgXtccttgaaacgtggaagaccggtacgtttc 

Bacteroides helcogenes NC_014933_252 caatatccgtatcgctcagtctgcactattXgacccatctcaggagttcgggtatccagac 

Bacteroides helcogenes NC_014933_28964 cacgccgagacgtatatacagaacaccacgXcatctggaaggataagcaactcagccagcc 

Bacteroides helcogenes NC_014933_43278 gagagcgtcacttcattcttggtggcaaacXgcctccagcttgtctttgggagagatgatg 

Bacteroides helcogenes NC_014933_52232 ccactctgcaactgaaccgcaagctcaactXtgggcaatggcagcaatctatccgccaatg 

Bacteroides helcogenes NC_014933_59426 gtattgggtgacgaactgcgagaaggtcatXtttcaatagttcgcaggctgtgttcaggcg 

Bacteroides helcogenes NC_014933_90391 gtacggtagtttatcatgtcacggatgtcaXcccatggctgcaatctccttgtcggagagg 

Bacteroides thetaiotaomicron NC_004663_108658 ctgccgagagtgtagacacatgaccggttgXcgaacttcttaacctgaagttccttacggg 

Bacteroides thetaiotaomicron NC_004663_123805 ctgcaatacctttatagttgggatgccagtXtctcggcactcgtaggtaaagtggcatatc 

Bacteroides thetaiotaomicron NC_004663_12658 cagagagaatagtacacggacaggagtaagXtagaacaacttcgggacgtgtagtaggaac 

Bacteroides thetaiotaomicron NC_004663_135363 ggttctccgtggaagtccaacagtcagttgXggtacagcagctttctatggttgtggaacg 

Bacteroides thetaiotaomicron NC_004663_139032 ctgaccaatactcgtgtcttgccgggttcaXacaacgatgtaacggatatcggcaatcttg 

Bacteroides thetaiotaomicron NC_004663_160161 cggttgtgttaccgaacaaatacacttcagXtccattcgtcgttgaatgcccatgaaccgc 

Bacteroides thetaiotaomicron NC_004663_164466 gtaatcttcccgtttgacgaaactttctacXtgcggatttgccggtgctttcccgtaacag 

Bacteroides thetaiotaomicron NC_004663_170469 gtgcggaatatttccgtatccagccgttccXatcatggagactttcatcgaacgcaacttg 

Bacteroides thetaiotaomicron NC_004663_204060 gatagccctgttcctcctctgagttgtgctXtgatttacaagttccaatgcttcggctcgc 

Bacteroides thetaiotaomicron NC_004663_208574 ctttacctttcggatgaaagtgccatcggtXagcgccattgaaagcaacatccagcgtgcc 

Bacteroides thetaiotaomicron NC_004663_233 cggaaatcggaagtgcccaagttcagttatXaacttgtggatagcggtagggcatgtgaac 

Bacteroides thetaiotaomicron NC_004663_56511 gagtgtagacggtagcaacagtcggactttXactccgtccatcccatcattcctgccagac 

Bacteroides thetaiotaomicron NC_004663_65350 gtccgcaatgggacatttgtcagtgctataXataatccaaatccgattcattcgggcgacc 

Bacteroides thetaiotaomicron NC_004663_78262 gtaaacttcatcgggctcttgctgatgagaXaagaactatcgctattgcgtgctgagaacc 



Bacteroides thetaiotaomicron NC_004663_99282 gaccgcgcctccgtcaatctcaactcttacXctttccaacatcggtacggacggatacatc 

Bdellovibrio bacteriovorus NC_019567_113542 cgtagctgtccttattcacttcggacggcaXtgcccatggcttcttcatagccataatagc 

Bdellovibrio bacteriovorus NC_019567_40210 gggttacttgatgtattgaataaggtctgcXttgcagatccaccaagagcagcggaaatcc 

Bdellovibrio bacteriovorus NC_019567_56426 cacaacgaactggtgaaactggtttacgagXctgatgaaagaaccaatgtccgtggaggcg 

Bdellovibrio bacteriovorus NC_019567_5946 gttcacttcttccagaacgtgatcacgatcXtcattgttccaggtggagggtgttcgtcag 

Bdellovibrio bacteriovorus NC_019567_71172 cctttaatcacatgcgcccgttcttcgtggXtcccaagccagaaagaatccctggacaagg 

Bdellovibrio bacteriovorus NC_019567_78976 cattcgcgtggatcttcaaccgcatcattcXtcatagtactgattcaggaagtccaccagc 

Bdellovibrio bacteriovorus NC_019567_94331 ctggatgattcctggaaagacgctgcgaaaXaaggacctgaagctttcttaccgcggacgc 

Beijerinckia indica NC_010581_128288 catacaaggcagacaatgtccattacgacgXgatgcttccaattcccgatcggtcttcccg 

Beijerinckia indica NC_010581_453 gtcgatatcgatctgaaggcggatgtcttgXgccaaggacatgagcgcatcaatcaagacg 

Beijerinckia indica NC_010581_45458 ccgcataaatcagaatggtggtttcgagcgXaggaaatcagggccgcaacgagattgaaac 

Beijerinckia indica NC_010581_61822 gcaatcgatcgaagcaacgattctgaaagaXtccgccacaaatagagcgtcagaccgcgcg 

Beijerinckia indica NC_010581_79830 ctttccaccggatttcatggatcaggatagXcgtcacatgacggcggaatgtattcttccg 

Beijerinckia indica NC_010581_98685 gtgagcatctttggatcatttcttgttcatXttcctttccttcgttaagcgctgcgcctgc 

Beutenbergia cavernae NC_012669_1173 ctatcgataaacgatagaaacctatcgcggXccagaacgcccatgacgctacctccgcttc 

Beutenbergia cavernae NC_012669_12471 gttcacaagaggtggcgtcgagttctcctgXatgcagcagacgctaattcatcgaacacac 

Beutenbergia cavernae NC_012669_140351 cgttattcaggtgttcgtcgggctaatacaXgggtcgctgggaaatgacgttgattggtcc 

Beutenbergia cavernae NC_012669_151094 gatatatcgttaccgcgttcgccggttcagXaacctatcgtttgacacgcgatacgatctc 

Beutenbergia cavernae NC_012669_16062 ctcgatgtcgatgaggaaggaatacctgtcXcctgattcatgagggtcatgtctcctagcg 

Beutenbergia cavernae NC_012669_3639 ggacgtgaccgaggaatcgttgtcacaatgXctatttgggagcttcgtcggcatttagtcc 

Beutenbergia cavernae NC_012669_58047 gtcacgacctgcactaatacaccgttgtacXtcttgacgcttcgtagtacaccgttgtacg 

Beutenbergia cavernae NC_012669_58897 gatcggcgaccgtacgttaacgctcacatcXcatgtcgatgattgattgttgacaatctgc 

Beutenbergia cavernae NC_012669_91921 gtcccgattgggcacgtcaagaccgtatgcXccttcaatcggaacactgttatgtaacacc 

Beutenbergia cavernae NC_012669_92474 ctcgaggagacggagaaccgaacatgtacgXccttacgtcgtatgcttacgttgtaagcgc 

Bifidobacterium adolescentis NC_008618_22622 ctggtggagaaggcctgtgggagaggcaagXtgtgattcccttacaggttggataactacg 

Bifidobacterium adolescentis NC_008618_30567 gagaatggtgtcaaagaacttgacagccagXggcttcagactgcgtgatcgaaccatgttc 

Bifidobacterium adolescentis NC_008618_41593 ctcgtcatcggtgaagctgacgattctgtgXaagttccgtacatgccggctgcaatattcg 

Bifidobacterium adolescentis NC_008618_47275 gtggttctacactgtatcagtgagctcagtXccgctgagatgagcgagaagttccgcaaag 

Bifidobacterium adolescentis NC_008618_55429 gaaaggcggaaccgaccggtattggtcggtXcctcgcaatcccacgacatatagatatagc 

Bifidobacterium adolescentis NC_008618_7781 gtaagcgtcggctgttcggtggattctttgXctcggttatacggttcacgcactcacgttg 

Bifidobacterium animalis NC_022523_18008 cgttgagtggtatgcctgcgcggttctcctXcattgatgtctttgaacgaacgttcgggag 

Bifidobacterium animalis NC_022523_20042 gctcgcccagtttgagcacgtcgacgattcXtgatataggtatggtcacgatattgcgacg 

Bifidobacterium animalis NC_022523_23386 cgcggtatgttgcccatggtgatatgcagcXagcggtataagcgcattgacgagaatcatg 

Bifidobacterium animalis NC_022523_26108 ccgttggtcgaatacgcactacatctaagcXcactgttgccggttccatgacatctccttg 

Bifidobacterium animalis NC_022523_32836 ggaatatacaggcgaaaggactgagatgggXcgcgacatcgaattgcgtacaatgaacacc 

Bifidobacterium animalis NC_022523_34533 gtaatagttccgtcgtaacctattggtcgcXatcgtaggccatgatcgcagccagttgttc 

Bifidobacterium animalis NC_022523_51666 catggattctcctttactgctctgtgtttcXcgcttccactcgggtgagattcgatcccgg 

Bifidobacterium animalis NC_022523_54551 ccatgacgctccagtcctgcacataactcaXcaatcgtgcgcagaatgtacacgacatcac 

Bifidobacterium animalis NC_022523_57723 cggcaattgctcggatcacatctgacagacXcgtacatttattcgagctttacgcttgtcg 

Bifidobacterium animalis NC_022523_61455 gagttctcgttggtcgactgtgagccgattXgcgatcattggacggctcatggagcattac 



Bifidobacterium breve CP_006713_24898 gttactgctgtatatcgtcaagtttgtcttXggcgggaaatcagctgatacagccgattcg 

Bifidobacterium breve CP_006713_28577 ggcgtcacgatatgagcattgccgatatcgXattcctgtacggaattggtggcactatgcc 

Bifidobacterium breve CP_006713_30079 ctgctgaaccggaacagcaaattgaatctcXaagccatcgaaggtggactggaacagcccg 

Bifidobacterium breve CP_006713_3387 gttgtcgttccagccgtatgtgctcgcggcXatagttcacaaatggtgcatagtcgttgac 

Bifidobacterium breve CP_006713_35610 gttcgtatgagccgaagaccgtcaacgtcaXatgccgcagtaaagtcggtgcagtctcttg 

Bifidobacterium breve CP_006713_384 gtaaccgagttcttcacagacctgcagaatXcggagccaccagtcgcctttcctgtgtttc 

Bifidobacterium breve CP_006713_44211 ctggcgaaggtaggttgtatgtggtacttgXatcgtatggcattcccgcgcactcatgctg 

Bifidobacterium breve CP_006713_6063 ggtcgcatgagtatgactacttggtggtggXtcgaggattcattgcatcaggctcgtgaac 

Bifidobacterium breve CP_006713_78404 ccattattgtggccaccggctcgaatttccXtatctgacggctcggtgttggaatctcgtg 

Bifidobacterium dentium NC_013714_106 ccatccatgtacatctcacggctcgcgctcXagcccgtacttatatatgattcgagggttc 

Bifidobacterium dentium NC_013714_11759 gccatacctatgaggcctatcagatcttcaXaggccaataccatcaccggtccgaagaatg 

Bifidobacterium dentium NC_013714_41903 ctttaccgcagtccctctttgggtaaggcaXgacaatatcgtcgtgttcagtgcaggacag 

Bifidobacterium dentium NC_013714_49350 ggactgagcgaatggttgttgatgaactcgXatgatcctgttcagcgtggcattctgcgac 

Bifidobacterium dentium NC_013714_55073 gctaccgaggtcgccgtacatcaaggaagtXttcgattcagtcggagcatttcaaattcac 

Bifidobacterium dentium NC_013714_70656 ggcatgctgacgtagcactgaatcggactgXgatgccactgatctgtttgctcattgagcg 

Bifidobacterium dentium NC_013714_73681 gccaagtatttcaggttctgcatacccgtcXtcatcagaatcgaaatccttgttgatgccg 

Bifidobacterium dentium NC_013714_81251 gaggtgctgatgagtttgaggttaacgaatXcagcggcttggctagaacctacccggagtg 

Bifidobacterium longum NC_011593_21541 gccgaattcatgtatgacaaggacgaacgtXggcgcaggtatctcgccattcctagccttg 

Bifidobacterium longum NC_011593_31633 gttcaatggcgcacgatgatcagaaatagcXcaattccagactgtttctcctattagccgc 

Bifidobacterium longum NC_011593_43129 gatttcggatgggccataatcgacatggttXtatagtcctatgaggtccgatctggtgaag 

Bifidobacterium longum NC_011593_56023 ggaagtaccagatttaggagatatgaccaaXtcccaaagccgtgctcagacaacactatcc 

Bifidobacterium longum NC_011593_60657 ggtcacgccaagcaacaaggtatggaacgaXcaaccggtgggcattgaccttgaacaactc 

Bifidobacterium longum NC_011593_66880 gcagagttgcgggacgctagctatgtgcatXaagaatggcagaattccaatgatttcgcag 

Bifidobacterium longum NC_011593_82886 gcttatccgcaaatcagcttactggttctgXgttcaatccgaactatgcgctgtgtgcagc 

Bifidobacterium longum NC_011593_87747 gcatattaccgtgtagtgtcatgattccatXccatcaatgcggtcagcaccgctttcgcac 

Bifidobacterium longum NC_011593_89923 gcgtatagtccttgcccgatttgatttcaaXtatccagtaggttgttcatggcccgatgcc 

Bifidobacterium longum NC_011593_94190 ggtcaagccaacctatcgtataacgctctcXctcttccatcgatgcgtgtgaaagtgattc 

Bordetella pertussis NC_017223_21327 gctcggtgttgggagttctggtaggtgtgaXtagtggtgtagccaggatttcatggcatcg 

Bordetella pertussis NC_017223_37151 gcatcggctcggtgttgggagttctggtagXcagttgtagtggtgtagccaggatttcatg 

Bordetella pertussis NC_017223_42258 catgaaatcctggctacaccactacaactgXctaccagaactcccaacaccgagccgatgc 

Bordetella pertussis NC_017223_59418 gcatccaccaatcgatgaatttcgatggccXttgctttgccgaattctagggatcgaatcc 

Bordetella pertussis NC_017223_65327 catcggctcggtgttgggagttctggtaggXagttgtagtggtgtagccaggatttcatgg 

Brachybacterium faecium NC_013172_116562 gcggcatgcgagccttcggattcctcagctXtactttatttatcaatcatcgagtagggtg 

Brachybacterium faecium NC_013172_38565 gtagaagaaccatggacatccgatgagtacXggatcccgatttcacccgaacgtggaacag 

Brachybacterium faecium NC_013172_63189 cgaaagggtgcgaaaggtcccgattgcaacXtccactattgagatgaatcgctgttcaatg 

Brachybacterium faecium NC_013172_91144 cactctgacactgagctcaccgagctctttXgaaacaccagagcagaatgggctcgaaacg 

Brachyspira hyodysenteriae NC_012225_30838 gcggagaggatgctgtagaggctagaaacgXttgctactgcaatgcttcgttctatattag 

Brachyspira hyodysenteriae NC_012225_36006 ctaatgatatgatggctaaagctgaagctaXatactcctggcggcgatggtatgagagctg 

Brachyspira hyodysenteriae NC_012225_383 ctattgccgatactgcgggtggacatgctgXtaggatatatgcatggaggtatggttacag 

Brachyspira hyodysenteriae NC_012225_42221 cccttcctagagaaataccgcttgcaaatgXcaagcatacctacatgcattgaaggacctg 



Brachyspira hyodysenteriae NC_012225_50103 caactatacgtgaacgaaggaaggctgattXcgcagagtaacgctcacccttacagacagg 

Brachyspira hyodysenteriae NC_012225_50125 gcattccgcacagtaatgctcacccttacaXcttacttcgttgcgggtacacttcgtgcgg 

Brachyspira hyodysenteriae NC_012225_52866 cgacagagtaatattcggaggaagatctgcXggcagcattggcagatcatgttactgtagg 

Brachyspira hyodysenteriae NC_012225_58471 gtgtcgcctacaataacctacttgtggctaXtatgctcgtcgacgaagtccgcctaggcag 

Brachyspira hyodysenteriae NC_012225_97681 cggtgtaggaggaagcgataaggatgcacaXtaccatagcaagagctacacatcaggcagg 

Bradyrhizobium japonicum NC_004463_1055 cgcatgaaggaaactggtttctgtgataacXggatgactgctgaggcaaacgatctgcacg 

Bradyrhizobium japonicum NC_004463_130800 gcgccaactcagttcgcaaacgagatcgcaXgttacgtcgaacatctatagtccgacagtc 

Bradyrhizobium japonicum NC_004463_137937 gagccgacaatctctatgtccttggcgtcaXtgtatctgaagtcgatcaacctgcttgcgg 

Bradyrhizobium japonicum NC_004463_168957 cgccgatccgatagagcgggaaatccgagtXtcgtttgcttccaggtcaattcgaagtctg 

Bradyrhizobium japonicum NC_004463_194639 gatcgcgttgaagagatagttggtggtcacXgaagaaggtcaccgcccacagcgaattctc 

Bradyrhizobium japonicum NC_004463_201007 ctacctgaaattgtgcgttcattatctgccXtggtaggaatagccgtgccggtagcctgcg 

Bradyrhizobium japonicum NC_004463_22172 cgattcacaagccagaagcactctaacctaXgttgttcgtgttgaagtagtgggctgttac 

Bradyrhizobium japonicum NC_004463_234523 ctgtcgtcaagccgatgaccgttcaccacgXtcctgacgtacgacatcgatagctttgatg 

Bradyrhizobium japonicum NC_004463_24566 ctggtgccgaacttcctcggtaatgttggcXtacacgctgacttccctttccaattcatcg 

Bradyrhizobium japonicum NC_004463_248022 cgagcgaaagcgttgaatagagaatcgttgXatgtcgtgctggcttctcgcctcgaacgac 

Bradyrhizobium japonicum NC_004463_257701 ctgcgagcattggatgcctccttcaaagcaXgcgcgttgtatcgggagttccatttgattg 

Bradyrhizobium japonicum NC_004463_279403 gagttgaagctgacaccgccggaaatatgcXtatagacccgtcttcggattgtatgaaccc 

Bradyrhizobium japonicum NC_004463_280485 gagcaatgagttcagcggtagactttgaggXtcgtctcgatattctctttcgacctgtatc 

Bradyrhizobium japonicum NC_004463_283331 gtgtcggtcatgatacgacctctgaatattXagccagttccaggtgccgagcgatacgaac 

Bradyrhizobium japonicum NC_004463_291649 cgtagagcttccaatcctggttgaagcggtXtgaaggtttcggtgttgtagctatagcctg 

Bradyrhizobium japonicum NC_004463_32955 gcagtatgctgcgatgcgaagagggatataXacggtgcattgacgcaatattacgcattcg 

Bradyrhizobium japonicum NC_004463_33408 gaactatgacgaactgaagaagaccttcatXttacgaagaggcgcgcaaatattcgctggc 

Bradyrhizobium japonicum NC_004463_47570 cctaagccctattcatccatcgaccgcttcXattccctctgaagtcgctgtaagcccgtac 

Bradyrhizobium japonicum NC_004463_58573 ccaatcgacctcagcttactgccgggacatXtttcctgccgaaaggctgaagatcaacgag 

Bradyrhizobium japonicum NC_004463_75588 ccctacatcgtaggtgacaatgctcatgcaXttgcgcacaccatcgacctctcagatcgtg 

Bradyrhizobium japonicum NC_004463_97488 gaatctgacgaagtcgttaccttggaacgaXctgagtgcctttagcgcaacatgttgagcc 

Brevibacillus brevis NC_012491_101432 cacatgttccggattatatggtaccaactgXacacagccgagctgcgccagcatttcaaag 

Brevibacillus brevis NC_012491_110750 ctctttcttgatggaggattcgttatcagcXtcgttattacggcagaatccacgcttccgg 

Brevibacillus brevis NC_012491_121 ccgattatgccacgatccgtagcgatgttcXctcgtgacaaggagctcatttcctgggatg 

Brevibacillus brevis NC_012491_13242 gacgcgcttcgtacagcaggattgatcgagXgcgtatatctctggtacagagttagctccg 

Brevibacillus brevis NC_012491_132634 gagacgacggaaccaagaatacttgtgcttXgtccctcccaatcgtttctccatgtgatag 

Brevibacillus brevis NC_012491_154006 gagcagtatacgagcgcctagtttcatggaXcagcggtacacttcctgccaatagtagtac 

Brevibacillus brevis NC_012491_175023 catgattgtatccctcctgcttaactgccgXttccactgtttctacatgtaaacggtcgcc 

Brevibacillus brevis NC_012491_209839 gcccaatgattctccagccattcatcaagaXagagacaaggaaagcttggcaggcagatcc 

Brevibacillus brevis NC_012491_24164 cctgatgaagacaacgaattgtactacgttXctgtcccagcgccatgatctgcctcgtatc 

Brevibacillus brevis NC_012491_47563 ggagcaaacgtcgtagtaggtggcgtgcgcXatacatatccttgacattggaaacctcatc 

Brevibacillus brevis NC_012491_58863 gctgaggtaacggatggtaaacagtactatXctacaggctgtcagagataaactcgatgcg 

Brevibacillus brevis NC_012491_90650 gatacctcagtatgcactgatgagctcgcaXtgcggatgtttcacctgtctgtcaaattgc 

Brevundimonas subvibrioides NC_014375_105541 cgctgcgttgatcgacgcaagggcttcaggXtgtgtgatctcgcagttgcaaactgtttac 

Brevundimonas subvibrioides NC_014375_11438 ctgcgccttgcgatcacaatgttcgtcgccXcatggcgacaatctaggaatataatccttc 



Brevundimonas subvibrioides NC_014375_38692 cctcattataacctttatcgcggctgtgacXaacggcagcgctgctatgttcgatggcatc 

Brevundimonas subvibrioides NC_014375_48364 cagagtatcagaacggctgagcgattaagcXtggtatggcgttagattcttggtccattcg 

Brevundimonas subvibrioides NC_014375_6050 ggagacgttcatgtcccgttcaggtgcaaaXcgtttagaatgacttgcctatgccgggaac 

Brevundimonas subvibrioides NC_014375_61896 cagatcattgttccgaaagaatattgtgctXcgcctgacacacgctatgaccttgggcgtc 

Brevundimonas subvibrioides NC_014375_92303 cggagagaactgcaacagttgtggtgatgaXgctgttgcgtggacgctaacataggatggc 

Brucella abortus NC_006932_10513 cggcgcggatttcggtttcggaaatgcgctXccttaagaatgccgaaacttactttcagtg 

Brucella abortus NC_006932_13997 ctgcatggtcagtctgaaacggccttagttXgctcataggtcagtaaagtgggctaatgcc 

Brucella abortus NC_006932_24796 gtcgaaagccgacacgacctttatcgcgatXgcatttgatcgacgaacgtctgggttgagg 

Brucella abortus NC_006932_30495 cggaaatttccatggtggtctgaggcttcaXttgagaaggctcacgggatttgtcgcgtgc 

Brucella abortus NC_006932_4428 gtaatccttattgccgtagtcggtgtagcgXattgttggtaacggcagcgtcgtcgaagcc 

Brucella abortus NC_006932_44940 cactacagcccaacctagagcggtttctgtXcgttatcaacatagtgcgttccttcttcgc 

Brucella abortus NC_006932_62060 gatgatctgaatactgcacgaggacgttgaXcctgatcgcagatcagcacaagcctgttgc 

Brucella abortus NC_006932_64926 gataattattgcggtcgcggttccgtcattXagtaactgttcctcctcctgcggcatttcg 

Burkholderia gladioli NC_015381_110002 gagtagttaccgaatcatcttgagatacatXtagcgcttactctggtcccactcccgaagg 

Burkholderia gladioli NC_015381_25716 ctgtgcggtggatgagaatgctgttctcccXgtttctacagccatcgttgattcggttcgg 

Burkholderia gladioli NC_015381_33596 ctctcctgatcgatgtagtacaggcgagctXtgcgctctgcgtttggatcatgattcaagc 

Burkholderia gladioli NC_015381_44297 ctgtctggatcgtcgatgatcgtgggttctXtgcttccgcttaatcacctctacgatcagc 

Burkholderia gladioli NC_015381_52418 cgcaagatttcattcgaagactgccaccgaXaagcatgccgatgtgttggctaacgactgg 

Burkholderia gladioli NC_015381_54365 gtctatggcggtgctgtcgacaaactcgagXagaaacgtctgcgaagtctttcggcaagtc 

Burkholderia gladioli NC_015381_54805 cgtgccagattccttaccggaagcattggcXctatttgagtgacatcaagttcagttgttg 

Burkholderia gladioli NC_015381_57762 gatgcgcgagtgcgggcgattataactttcXtccatttgtctcgacttgtatcgtaggtgc 

Burkholderia gladioli NC_015381_80592 gcgacacgcatggtgttcttgtcgaaggtgXggtctatacctgaactttatgcgtcctttc 

Burkholderia gladioli NC_015381_94373 ccatacaggaagggctgaatccgtgaccgaXgtcgcgaacttgttccgttaaacatatccg 

Butyrivibrio fibrisolvens NC_021031_37896 ctactgagctggctgccttaccaagggctgXgcttggtagtagcccacataataagtgttc 

Butyrivibrio fibrisolvens NC_021031_43426 gccttgttgatattgaagccgcttacagtaXtatgctgcaggtggagcccatgtggtagcg 

Butyrivibrio fibrisolvens NC_021031_50306 cctgtcgttggatggagtaaggccatgtgtXgagtggcaagtacgagactgaggaaagctg 

Butyrivibrio fibrisolvens NC_021031_52319 gatacacgtctccttgctgacaagtgcgtaXgctggttcacagacaatgtctatctacaag 

Butyrivibrio fibrisolvens NC_021031_54797 ctgtagttggtatccacgctaatctctatgXcggtacttgctggtccacttgcagcttatc 

Butyrivibrio fibrisolvens NC_021031_72715 gctgcaagacagtcgccgtaatctgcttcaXtcaccttcaccactctggatatattcattg 

Butyrivibrio fibrisolvens NC_021031_89927 ctcaggctagtgaacttatgggcaccatgaXaaagtagagaggaagcaggtcttactcgcg 

Butyrivibrio fibrisolvens NC_021031_95535 ctcccatccaatcaagcttccacatactgtXgattcctgcgctatgccttctaactactcg 

Butyrivibrio fibrisolvens NC_021031_96537 gctactgtatgctgctggcaactttgttatXttacctgctgcgtacggtagaaagctcagg 

Butyrivibrio fibrisolvens NC_021031_96822 cgtgtcacgctcccgttcaatccatcaaggXcattcattccttggctgattattaccggag 

Campylobacter jejuni NC_009707_17143 gtatcgcttggcccttgttcgcaaactaaaXgcaatacagtgcttacaagtgccacaaggc 

Campylobacter jejuni NC_009707_34262 ggcgtttatgttcgcctttaaatgcgccgcXtccgccaaagttgatttgcgagctactatc 

Campylobacter jejuni NC_009707_34263 ctttcccacagtgagcgtggcatttgtcaaXggcgtttatgttcgcctttaaatgcgccgc 

Campylobacter jejuni NC_009707_40868 cctcagcctcacccttagcacttgcatccaXctgtttgcttaggccaagctcttaaataac 

Campylobacter jejuni NC_009707_60533 ctatagcaacgcctatactttgaaccaaagXcaccgccacgaccgtgcaagctttgcaaac 

Capnocytophaga ochracea NC_013162_20470 cgctcttataatggtactcggcggaattagXgattgtattaggcttccgaacccgtttagc 

Capnocytophaga ochracea NC_013162_26002 gaggtggagcggaggtaagataaaggtaggXggtattagggtgaaagacaagggttgctcg 



Capnocytophaga ochracea NC_013162_34736 cgtgttatgacaatgaccgcataggcatacXcccacgaggaagtcggcgaacttatcaaag 

Capnocytophaga ochracea NC_013162_38118 ccaccgaccgtcctgccaatgttaccactaXctcttaccggcgataaggtaatagtaacag 

Capnocytophaga ochracea NC_013162_39 gagcaaagagttccctacctacaacaatgaXggagcatatggctatgttacgcgacttgtg 

Capnocytophaga ochracea NC_013162_54505 caaatagatgttcgggagaggtgtagccttXttaacaaacctccagccgagccaccttcgg 

Capnocytophaga ochracea NC_013162_60352 cggtacccatatatactacaaataccgccgXaccttgcttgcttgcaaatacgtgccattc 

Capnocytophaga ochracea NC_013162_6653 gacgcttgtacgacccagcgctacaccgttXtgcaaacagtagaacttatccatatgaacg 

Capnocytophaga ochracea NC_013162_66676 ggtaactcctcctgtttggtaagcactttcXttgcaagcgcgcttgttccaattgttgagc 

Capnocytophaga ochracea NC_013162_71600 cgcgctccaaacgggtgtatactaagttacXggcgcaattctttgtcctcagtacgggtag 

Carnobacterium sp. NC_015391_14703 caagtcatctggtacgtcgttggtgcagttXgggaactctggaatcggtgctacattgatg 

Carnobacterium sp. NC_015391_1721 gcctttagctttaggtctagttacgatgggXgcttccagtaggcatttcattgggattctc 

Carnobacterium sp. NC_015391_39079 gcttaacggctttaacggttggtagtatagXctgtcataggagctacgttgtcgatcaccg 

Carnobacterium sp. NC_015391_41009 gatagaggtggtagatgtgcctatcgcttaXggatttacccaatttgctgttgcaggacac 

Carnobacterium sp. NC_015391_42268 ccttcgtcataggagctttggctggagcagXgcgttcatcctttaattgcaaccgccattg 

Carnobacterium sp. NC_015391_67328 cgatgaccaagtccgttgtagagttaatggXcaaggttcgataaacaaccgtcacttgcac 

Carnobacterium sp. NC_015391_69735 cttccatcatagccgtgtctaagcgggtaaXgactttgcaagtatgctagttgcgattctg 

Carnobacterium sp. NC_015391_70478 cacaagtggtacacctagtgccattgtttcXcggttcaacaactaactctcgaccaatcgc 

Carnobacterium sp. NC_015391_74699 gagatacccaccaaattgtaaagaccaaccXagaactatccggctgaaccgcagtattcgc 

Carnobacterium sp. NC_015391_81899 gcaggtgccgtgatacatagaagccacgctXagcatcatagcctcttgtgtagactaattc 

Carnobacterium sp. NC_015391_87100 cgcagccgtgatttcagtcattggtgggctXtgcctccgttgctggttcaccaattattgg 

Caulobacter crescentus NC_002696_111096 cgttgctgttctcaacgaggtgttcgaaggXctcgaagcagaaattcacggaatacacgcg 

Caulobacter crescentus NC_002696_116914 cctgtaggtaattctcgaagttcaagaactXcgtgaggccctctgccgataaacgcgctgg 

Caulobacter crescentus NC_002696_131504 ggccttaatcttgatacggagggcgtcgtgXctcaggcgttcaagcgtaagcgaaatagtc 

Caulobacter crescentus NC_002696_25515 cggagggctcgtgaaggctgttctgatcgcXgtgctctgaagttataatctcaggttgaag 

Caulobacter crescentus NC_002696_48881 ccgcgctgtgatgcatttccagtctcgagtXctagaatcgacctctacgtgtcttcgcttc 

Caulobacter crescentus NC_002696_73198 gatgcgtcgacgaatagtctcgatgctctgXaatgttgggctctttggtgcccaaggtgtc 

Caulobacter crescentus NC_002696_9651 ctggctactactctgacgtcaggattctagXaccctcaacgaagcggctcaaatccacctc 

Cellulomonas fimi NC_015514_103138 gaagcagatgagcaaccgacacacgaaacaXccgtaaatgtctacatggcacccacccacc 

Cellulomonas fimi NC_015514_134921 gtattgccctaggcaagttcatcagaaattXgaaacgcttaccgcttgacccgatgtgtcc 

Cellulomonas fimi NC_015514_1495 cacttatcgtgaccaataggccggccatcgXacctcatgcaaaggatggatgtcaagcgtg 

Cellulomonas fimi NC_015514_1575 cggttgttcaaatgatgtgcgacgccttggXagaataccagcctcgtgttcacgccaaagc 

Cellulomonas fimi NC_015514_1577 caaagaagaccttcgcggatccgttctcgaXaagcgggaaatcctggcatcttctcggatg 

Cellulophaga algicola NC_014934_106868 ctttattctagcagctacacaagcccaattXtgggtttatgcctcctgagacttcggtgtc 

Cellulophaga algicola NC_014934_114601 gtggtattgtctcgctttctatcggtaggtXctgattgtgggagtattagctgcctttgtc 

Cellulophaga algicola NC_014934_125404 ggagtaggactaacgtaacaagaataagtcXacgtccctttaggtgacgcatatgctggtg 

Cellulophaga algicola NC_014934_134554 gcttcaaaggcttgggtggcagtctctttaXagtcctgggtcaacgtttctacgtgttacc 

Cellulophaga algicola NC_014934_143274 gacggccacaggaccttcaggacaagtactXttacactatcagtgatgttcctgtaacttg 

Cellulophaga algicola NC_014934_145981 cgatttgaaggtacatattagattgccagaXcatagtcctgcaatgccgccaacgaggtgc 

Cellulophaga algicola NC_014934_25525 ctaaacgtagtcatgatattgggaatagcgXtcatgtcctggatccttctggcccaagccg 

Cellulophaga algicola NC_014934_50461 ggtcggcgtctgttacatctggaccataacXtatcagaaacacctgcaatttggcctcctg 

Cellulophaga algicola NC_014934_71226 gggagcggcacttgcaggcttagcaatagcXataatctgctcgtgtccaatctgcccaaac 



Cellulophaga algicola NC_014934_82994 cgaataagaaggtgcgtggtttccgtgtctXcctaaagaggaacaatatgggcagacatcg 

Cellvibrio japonicus NC_010995_108252 gtttcgtcccacaggaacagatcaccgctgXtctttgttatcaccgttctccagggtcagg 

Cellvibrio japonicus NC_010995_116480 gaataattcatcgatcttctggacggtgacXgggcacaccggtaatatcgctacccgagcg 

Cellvibrio japonicus NC_010995_132401 gtgcacccgtggatttgctcaggttgatcaXccacacctgcagcaataattcgggcaatgg 

Cellvibrio japonicus NC_010995_141024 cggaggtaaagttgctccgcagattgtcccXtccacctcctgttggatacaggcaaacatc 

Cellvibrio japonicus NC_010995_152298 gtcttccggaaacaagcctttcatggccagXgcgaatcttgccggcgataggtactaattc 

Cellvibrio japonicus NC_010995_22673 gttgtatctacccgtttaaagcgactgcggXatataaagcgtggtggtggttgagcctgcc 

Cellvibrio japonicus NC_010995_49309 gtttcagcagcggtaccggtgagttcgatcXttgcccagatttccctacaggatttaccgc 

Cellvibrio japonicus NC_010995_57898 gtttgtagctgtctgtggtcgctacttattXgtttcgccctgctcaacggatgtagtactc 

Cellvibrio japonicus NC_010995_72410 ggtggataactgcctaccggtgacgtgtatXccatgcatatcaaacagcccaaacttgttc 

Cellvibrio japonicus NC_010995_86026 gaaatcggagagatagatgtgatcagggttXtcaatttcactcgcctggttgatctggcgc 

Cellvibrio japonicus NC_010995_99671 gtctagcaattgtcttcggtacagccctgtXtgcacaatatcaccgcctacctacctggcc 

Chitinophaga pinensis NC_013132_108 caccactgtactcggtacctcctttacagtXcttcagcgtagaagataacagcggtgtccg 

Chitinophaga pinensis NC_013132_137954 gctgttgtttagtgcatgcaggaatgctttXaggagacaatgtttccaaaggtgcaccacc 

Chitinophaga pinensis NC_013132_164125 ctgctggtaccggtagacgtatctaccacgXgcggtcgtttatcagcaacaaagtaaagac 

Chitinophaga pinensis NC_013132_17101 cagtaatagcatcattgcggcaggagcagtXctcaattgtgatggataatgcgcacattgg 

Chitinophaga pinensis NC_013132_194986 ctgtaacattctgaacaatatcagtaaggtXaccgggtatcatcagggcgcctccgatacc 

Chitinophaga pinensis NC_013132_222764 gccggtacctgttggcggattgtttggcggXcggcgtatttctgatagtcgtctttgtatc 

Chitinophaga pinensis NC_013132_270882 catcggttacatttacttctttcttagcaaXctgccagactgatagccagtggcgcatcag 

Chitinophaga pinensis NC_013132_304125 gccgtaccatataaagtattgagtgcattgXtcactggtagcaggtgctttctctgtcagg 

Chitinophaga pinensis NC_013132_33640 ggatgctgctgttactctcacttatatggaXttacacaggcaatactgcaccagggcgtag 

Chitinophaga pinensis NC_013132_51286 ggaaggagatgaatgggtactcaatggtacXtgccatgaatatgaaatgcgtagcacgcag 

Chitinophaga pinensis NC_013132_70741 ctgaccaagcacgacacttaataaacatacXtgctttccagccggtctgcgccataacgcc 

Chitinophaga pinensis NC_013132_87828 ggcgtcgtgttgtggcgtttgttcatcttaXtcaccaacatagatgatgtctgcaagatcg 

Chlamydophila abortus NC_004552_129 ccgaggtggactggcaccgttggtggcaagXtcaaggatgagcttgtagatttggttattc 

Chlamydophila abortus NC_004552_15722 cgttgttgggtaatgtccgaaaggattccaXatggcgtgtctgtgctcgttgttgattagc 

Chlamydophila abortus NC_004552_18542 ctgggaatagtcatttaattcaagcgttagXcgcgcttagttgctgcaatgcgagctttcc 

Chlamydophila abortus NC_004552_24230 cgataactgtgggatgaccgttaatgtcccXcttaatgtggtctagcagctacttcgatag 

Chlamydophila abortus NC_004552_26682 ctccgtcgaagtctcatactctacgagctaXcctcctctatatctggacgggtttccgtcc 

Chlamydophila abortus NC_004552_29948 gttgctgcgatcacgcttccctactgtggaXtacgtactactgattccagtgaaattcgtg 

Chlamydophila abortus NC_004552_37859 cagtcgccctgttctctcaacttgtcacagXtagcttccggcctcaataactgtgtagacg 

Chlamydophila abortus NC_004552_38111 cacggaatttctcagccaagcttgttaactXctccggtttgtttagacggttgtgcttctc 

Chlamydophila abortus NC_004552_6167 gatgctactttagcaatttgttgctgcaagXagctccctcatcccatgtctctgggtttcc 

Chlamydophila abortus NC_004552_843 gctgtgacaatctcagaggtgtattctttgXctattcaaccctgcgctagcttccattgcc 

Chlamydophila abortus NC_004552_9193 gtcgctgctttaggctttagcaatatagtgXctgattgggatgattgcggtactcgctccc 

Chlamydophila pneumoniae NC_000922_10172 ctggaggcacttcctgatgataaactttccXcaggaagggtaaatccatgcagcagtatag 

Chlamydophila pneumoniae NC_000922_15793 ggcctcagcttatttgcaggagtgctgttaXcaaacctggtacatcgtttcctttatcctg 

Chlamydophila pneumoniae NC_000922_20763 gtagatgccacccttactgtcgattctagcXgatctgaccttcaagtctaactctgcatcg 

Chlamydophila pneumoniae NC_000922_25565 cattaaggaatcccaagggagaggtctgctXgattcgtcctctacgctattcttaagctac 

Chlamydophila pneumoniae NC_000922_29895 cttgtcatccttgagaaggaacgtctttccXcatgggtattacggcgctctattcttaagg 



Chlamydophila pneumoniae NC_000922_3765 ggaatcaagagattgtgagtaggcgtcaccXttatctcctatcgcgttgcgttatgtagcg 

Chlorobium limicola NC_010803_25358 cgggcgaacctctgcaatgaccggcgttgtXatttgtttcaggctgtttgggtattccagc 

Chlorobium limicola NC_010803_30150 ggatgcgtacatggaaatggacaccacaagXgggattgcgaacgctttacttgatgaatgc 

Chlorobium limicola NC_010803_36443 gtcttatgtggaaagcttcggatgatctcaXccgattacaacgtatttctgccaagcgtcg 

Chlorobium limicola NC_010803_5211 ggcaggcatctggaagtcgtcagaagaattXgtttggtatagcttctctcgccggactgac 

Chromobacterium violaceum NC_005085_110456 catgccttctaaagagtggcttgcattgaaXctcaagggactttgccgcatcacttgctgc 

Chromobacterium violaceum NC_005085_285 gtctggaactatcggcacttcgatgttgagXcttggtaagcctaagctggtcgaaatcgcc 

Chromobacterium violaceum NC_005085_33183 cggtcttggtctgaaagcggcctattctacXgcaattggactagcttggacataagctgag 

Chromobacterium violaceum NC_005085_43348 cccaagttgaacccggaagcggacaaactgXttcagctgcgtgcatgaagccgatcatttg 

Chromobacterium violaceum NC_005085_47859 ctgagtatgccaagtggcaatatataagaaXtggttctggcgcggatgttccattacctgg 

Chromobacterium violaceum NC_005085_55213 ccagcctctggccgcattggaataatgcggXcctgatgagcatgaccgaatgatcaacttg 

Chromobacterium violaceum NC_005085_66076 catgtctgaacgtgaagttaggttgtggccXtatcaatttgttctgtgtcggcggagtgag 

Chromobacterium violaceum NC_005085_76429 cctggccaaatcggcttggcgaatggcgatXtgatgtttgtcaagtccgctcgattcgatg 

Chromobacterium violaceum NC_005085_87482 gcattccacatgattgctggtttggaaatcXggaatcggcctagggcagttcttcccttcc 

Chromobacterium violaceum NC_005085_93227 gattatccatgtaagtcttcagtaaggcgtXtcttggtgacatctcgacaccgatcagctg 

Chromobacterium violaceum NC_005085_97533 cgcattatccgcctgcgttacatcttgctcXgctcaatagattggcgcgttgctccaatgc 

Clavibacter michiganensis NC_009480_107513 gacatgttatgcggttcatccggttcgcctXgagagttcctgcatttcattgttccaagcc 

Clavibacter michiganensis NC_009480_1441 gagcgtcttctagtgccgtttgtgctcattXccgcattgatctactgatcgacagccaatg 

Clavibacter michiganensis NC_009480_63327 gttccaggtcctgatcgacgccgcgttgttXgtcattgcccttgatgttcactgactgaac 

Clavibacter michiganensis NC_009480_6471 ggaatagagccagtctcgagaatctatgtaXccgttctagtacggcgaggatctcgggatg 

Clavibacter michiganensis NC_009480_86326 gtcatattgcgctgcgcgtcgtgtccaaatXgctttccagaaaggaacctcggacttcctc 

Clavibacter michiganensis NC_009480_86526 gcttgtgatccatgctgcacagcaagattaXccgaataccttgaccgctgactgtcaacgc 

Clostridium botulinum NC_010520_129925 cctaaagcaataattcccaaggaactaggtXatgggatgtatcggtggatgtgttggtggc 

Clostridium botulinum NC_010520_14363 gcaagagctatgacacccataacgtttgggXcctatgcctgtcatggtatctatagctttg 

Clostridium botulinum NC_010520_29663 ctgtgaagaatcaatttagtggaactccctXggccagattctagagacgcttgtgtctctg 

Clostridium botulinum NC_010520_33554 gtatacatccggacataagtagattgcataXtggcaccagctccgtctcttataggctgtg 

Clostridium botulinum NC_010520_34605 cactgagaaagcctcgtagctgtgtccaccXactaacgtcgattacgatgcccgcatcaag 

Clostridium botulinum NC_010520_34606 ggagcgtatacgaatgggtatattccaataXcactgagaaagcctcgtagctgtgtccacc 

Clostridium botulinum NC_010520_77210 gacttaatacggcggtcattcaagctttggXggcccggagtttactccaatctgtatcctg 

Clostridium botulinum NC_010520_77307 cttatgacaatttgtgctgccgctgtgattXggcgtcattgatagcgaatatcttcccgcc 

Clostridium botulinum NC_010520_8703 catgtagcaggtgttatgcatcaagcgcaaXggagctattgcaggtataggtggagctacc 

Clostridium perfringens NC_008261_106636 ccatagaagctgcattaacaggtgcacctgXctccaagtaaagatgttagtcctagcatgc 

Clostridium perfringens NC_008261_65477 ctggcattactatacctgtaggcattgcagXtatgagcttgtcctgcaattatgccagccg 

Clostridium perfringens NC_008261_85799 ggcttctagcacatcttctactttagcgttXcattgaagggctgcctaaagctactgcatc 

Clostridium tetani NC_004557_34196 gagttcgcactgttgatgcagtagaacgttXtcactggtttagcagaaacatgggccggcg 

Clostridium tetani NC_004557_36164 gtattcaagagggtgtagaacccggacaaaXctgcatgtgctcttggaaactgttgttcag 

Clostridium tetani NC_004557_51778 catagccatgactagctgctgcccttattaXccggtttaggaagttctccttggcaaagtc 

Clostridium tetani NC_004557_80056 ctctcaatacttcctgctggtgctaataacXtctgtcccactttgtaccgctgcatatagg 

Clostridium tetani NC_004557_92869 ctcatccaataggtcactttgaattgttagXaagccgctcctgatatttgcccagcctgtg 

Collimonas fungivorans NC_015856_124139 ggctctgatcgttgtagtgcgattcgtaggXggaccttgatatcattgccgttcgcatccg 



Collimonas fungivorans NC_015856_131225 cgtagaaatgttccagcggtatcggtggatXacagatcaaggccagctgttccgctacgac 

Collimonas fungivorans NC_015856_143145 caaccctccgcgggtctgggagaacctattXagcagctcgatcatgatggaacaacaactc 

Collimonas fungivorans NC_015856_152362 ctggaattgcttgctagctggtttaatcatXgcatagtgcggcgcattggtagatccggcg 

Collimonas fungivorans NC_015856_197 ctgttaatcgaagtcaaactcctgctcgatXccagccattgacgatagcaacatcgatcgc 

Collimonas fungivorans NC_015856_21570 ctatcgatccgttcaaggtgaacgtaaattXctaccgagcctgtcaaccgcctgtggaagc 

Collimonas fungivorans NC_015856_47934 gcgcatccaggagtgaccgagaagagtgaaXctacactgacgatcactatcaaacattcag 

Collimonas fungivorans NC_015856_58284 gcaacagtgataaggccatcctattggcttXtctatttgcataaggccgaatcgcgttgac 

Collimonas fungivorans NC_015856_9152 ctcggacgcaaggtatattgcttcctgagcXtcaatatgggacgtttcatcgaaggcagag 

Comamonas testosteroni NC_013446_111528 ccagcatgctcaacgccttgctcgattggtXtgtatctccctcccatcccataacgaatac 

Comamonas testosteroni NC_013446_122494 gatgtgagcaaggacatgggcaattgttatXgaccagatcagccgacgaagccagcgattc 

Comamonas testosteroni NC_013446_144708 ggtaagacagcaagattgatgcccatgatcXgccgaagaagatagcggtgtcgacatgtcg 

Comamonas testosteroni NC_013446_151016 cctgacagtcgcttccaacgacttcagcttXgttcaagagtatgtcggctacacgttattg 

Comamonas testosteroni NC_013446_163717 gccgtgccctttgtcaattccaggcacttcXcgcagcaaaggccatgaatacgagtatgtg 

Comamonas testosteroni NC_013446_55148 gccgggacttgctttctggcaatacaccatXtggcaatctgtgtcctgacccgatgttcac 

Comamonas testosteroni NC_013446_740 gcaggcgtatttcttatcccttcacgtccgXcaagcgctatggcaattcaccgatacgcag 

Comamonas testosteroni NC_013446_78155 cactccagcaaccagacttcgttcatctctXcctgactgcatcttcaaaccatttgtcatg 

Comamonas testosteroni NC_013446_92440 gccttggcgagcaacatttctctgcgtaccXaattgcttgatggatctctctactagatcg 

Comamonas testosteroni NC_013446_96123 ggcataagcctcgcttacagagatgaagtgXctggatcttgaccaactcaccactcagcag 

Comamonas testosteroni NC_013446_99994 cgtagcgctagtgatccgtctgtagtctgtXatatgtgagatatcgcgcgagctcggttgg 

Competibacteraceae CPB_P15  C21_contig_225_41 gtttcttccagcgccgaggcttgttcttcgXgtgctggtcagttcttccattgacgaagcg 

Competibacteraceae CPB_P15  C21_contig_233_116 gtagataatcaaatccatactcgttgttggXtttgctcaaggccaaacgccatgttgtcgc 

Competibacteraceae CPB_P15  C21_contig_233_94 gaacgacgatcacttccaggttgtaaatctXgatccttgcggatcatcggcaagtgggtgg 

Competibacteraceae CPB_P15  C21_contig_247_170 cagtaggacggatcgctgaggatttcctgaXtgcgggtaggtcagggtaatgatttgccgg 

Competibacteraceae CPB_P15  C21_contig_247_72 cgatccgaggtatcgaaatcagtggagaccXtcttccagggtcagcggttcgaagtaaagc 

Competibacteraceae CPB_P15  C21_contig_31_27 gaatactccagcaccatagcctcatgcaccXgctaattcaatcagcgccaaatgccgcccg 

Competibacteraceae CPB_P15  C21_contig_31_86 gcttcagatcgtgctgcatcagcgcatacaXtattctcgacagtgtgataggccagcagcc 

Competibacteraceae CPB_P15  C21_contig_314_43 gcaacggcaacagcccgcagatggcgattcXtgatttacgagcgaattagggaagagctgc 

Competibacteraceae CPB_P15  C21_contig_322_14 ggtggcagtagcggcattaatctcggtattXctgtttcaaggcaagaccgtctttatcacc 

Competibacteraceae CPB_P15  C21_contig_360_12 ctggactgaggatgttattggtggacatcaXgggaaggaacaatgattggatcaccgttgg 

Competibacteraceae CPB_P15  C21_contig_368_101 gcgactaccctgattgacaccgggtcgcgcXatcgaagaaggcggatcattaactattatc 

Competibacteraceae CPB_P15  C21_contig_534_47 gcggcaggtataacaaccgcagtgctcatcXcagatgacgcagataagcgcgactgtaatg 

Competibacteraceae CPB_P15  C21_contig_545_95 gcgaatccgccgtttaatgtggatatggtgXactctgtttggccgctgcgatttcgtcatg 

Competibacteraceae CPB_P15  C21_contig_560_11 gccatcgagaacacattcgcgcctaaagtgXactgcataggcaacccacggaccaacgatg 

Competibacteraceae CPB_P15  C21_contig_560_12 gtcaaaccgccatgcgccagtaataacgccXgccatcgagaacacattcgcgcctaaagtg 

Competibacteraceae CPB_P15  C21_contig_597_11 ccgccaaatggcgcaacctcattggaaatcXccttcacgaccaaagccagactccttgatc 

Competibacteraceae CPB_P15  C21_contig_732_10 cttgggaaatggcctcgttcgggcactctgXgattcgggtcaatctgataaatctcttcac 

Competibacteraceae CPB_P15  C21_contig_777_10 gcttccatttctttgaaggcgacatcaccaXatcgtattcgtgacttggttggtcatccgc 

Competibacteraceae CPB_P15  C21_contig_839_32 ggccagatggtcggcgctggcaagctgattXtcgctgatcgtggtgattctgtacttgatc 

Competibacteraceae CPB_P15  C21_contig_858_56 ggccagcgcctcatcaatcgagttatccacXaatagtaacgctgatttcagtgcaataacc 

Competibacteraceae CPB_P15  C25_contig_1058_28 gtcaatgcacaacgcacaggaaatgcactgXcttctggttgtccatcaccacgtcacaggc 



Competibacteraceae CPB_P15  C25_contig_1091_30
8 

ctatatcgactgatcgtggaatccttgctgXtggacctggtacaccggatcagcgggttgg 

Competibacteraceae CPB_P15  C25_contig_1096_38 gtcaacatcttcggcggcattgtccgctgcXttgtcctcctccaaggtcaaagcgattctg 

Competibacteraceae CPB_P15  C25_contig_1398_37 gcccaaagtattcgttcaaaggccgctggtXcctggtaaaccaccatgcaggaagtttcac 

Competibacteraceae CPB_P15  C25_contig_1487_62 cttcggccaccgggtctacaagaactttgaXagccaaggactccaaattgcggctgatggg 

Competibacteraceae CPB_P15  C25_contig_1529_11
0 

cactgctttgtaggtcgtattgccggtgttXgccgatgctgatcacatcagcgctgcgttg 

Competibacteraceae CPB_P15  C25_contig_1634_10
8 

caggtcgcgaatatccggttcatcatcaacXatagccctcgtcctccagaatgtccttcac 

Competibacteraceae CPB_P15  C25_contig_1634_10
9 

gaccagaatgtaaggcgcactcatcgggccXcaggtcgcgaatatccggttcatcatcaac 

Competibacteraceae CPB_P15  C25_contig_1634_12
9 

gcctgcacctgttgaatgatggtgtgggtgXtcattgaaggcgtcgaccatttccttcagc 

Competibacteraceae CPB_P15  C25_contig_1634_81 gcctgtcgcgatttcatgctccagatcgcgXgagttgatagtacaaatcctcgcggaaacg 

Competibacteraceae CPB_P15  C25_contig_1646_84 gaaggcgatgtgatgcactttcgcttcaatXcggctggaaggtaaggagtatattgttcag 

Competibacteraceae CPB_P15  C25_contig_1685_41 cgcaagatcgaagcgattcagatggacaccXgagaccgccaaagccaccgaagaaattggg 

Competibacteraceae CPB_P15  C25_contig_260_17 ggcctttggtcgaaagtttcatccggtttaXcgagatgcatcatggcggtcacggcgtaac 

Competibacteraceae CPB_P15  C95_contig_168_70 ccgctgtccgacaatgtcaagccgtcggtgXcagattctcaaagtccacatgcggaaagtg 

Competibacteraceae CPB_P15  C95_contig_206_45 gcatcgaaggccatttacggatcgattgcgXtggcccgaatcaccattgatcccattaccc 

Competibacteraceae CPB_P15  C95_contig_206_55 cggcgctggactgggtagacatcgtgtcggXacgatcacattgtccatttctaccaactgg 

Competibacteraceae CPB_P15  C95_contig_277_8 catattggcaacgcaataatgcacaatttcXgaatgtcgaagtccgcgccaccgcgcccgg 

Competibacteraceae CPB_P15 C95_contig_61_38 caagcgatcgattgcggtcgatttgaacagXaagcctgttctgggctggattgaataaggg 

Competibacteraceae CPB_P15 C95_contig_7_38 cattcacacccaaaccagggttaatattcaXgtcactcaatgaagccctgctccacgccgg 

Competibacteraceae CPB_P15 C95_contig_84_10 cgtttctactgcccgtagcgcgatcacataXatgcgcccaatgggcggtcataaagtccac 

Competibacteraceae CPB_P15 C95_contig_84_49 gtagcagatacccagcagtggcacattcagXgcccagttgcatcgccaaggtttgcattcc 

Competibacteraceae CPB_P15 C95_contig_9_56 ctagtcaggtcgaagcgattctgatgcagaXtgctgatcattcgtggcgtcaacgtcttcc 

Conexibacter woesei NC_013739_111744 cgatctgcgttgcacggcggatgagatagcXaataattgtctcaattggcgcacgcaagtg 

Conexibacter woesei NC_013739_139779 cctcctatcgttaagtttgtgtaattggtgXtctcctcgttggcggatcgcggtgtcaagg 

Conexibacter woesei NC_013739_146487 gctcatgtgagcaacaccaccttcgtcatcXacatctcaactgcatctgcgtctccttcgc 

Conexibacter woesei NC_013739_199036 gtcgcactccaatctcgagtttctgcgggaXtgtgtgtaggatttgttccatgcgcgtacc 

Conexibacter woesei NC_013739_211189 ggcagcggccgatcctgtgatcaagccatgXacatacggaaatctcactcaagtaactgcc 

Conexibacter woesei NC_013739_31259 catctgtgaagacgtgttcatacgtatagaXcggagggaagcggcacgggaaggatggtac 

Conexibacter woesei NC_013739_37487 ctctcacaatgtatgtgacgctcgcttacaXtgatcgctcccgtacgtgcaatgtaatggc 

Conexibacter woesei NC_013739_43630 cattcatcaagccgaaatccgccgttgacaXtagtcaagggcgatctgccgtcgagttgtc 

Conexibacter woesei NC_013739_48814 cacgaacgtctgttcgtcgtgttcaaatctXcaaagcccgtcagagcagcgaaatcagccg 

Conexibacter woesei NC_013739_52 gtatccatcgtgaagatctcggccgcgcgcXgcctatgacgaagaactttcttatctcgag 

Conexibacter woesei NC_013739_69912 gtagtgaactcgctcgtcgtttgagcgttgXtctggatttctctccagcagtcataacgtg 

Conexibacter woesei NC_013739_70767 cactcacctatcgcaggtttgcagaaagaaXttctcgatgatcccgctcgctcagagttgc 

Coraliomargarita akajimensis NC_014008_102970 gaaacgagtgggcgttattatggttggctgXgtatcgctatgctaatgggagagacgaaac 

Coraliomargarita akajimensis NC_014008_110016 gcgaatgtctgcttgtgacggtttgcgtcgXcgtttgaatcgtgaatgaacgttaattggc 

Coraliomargarita akajimensis NC_014008_17625 cgagaactcagtccctgctaagctggcgtgXgttgtcagaattcgtggaagtactgacatg 

Coraliomargarita akajimensis NC_014008_22742 ccagcattctcttcctgtgctgtgcaatatXggcgtgggatgtatgtagccgaggcgattc 

Coraliomargarita akajimensis NC_014008_27531 gatgcacgtaaggcgtctcccaataccaacXaatgggcaactagtggattcgattggcttg 

Coraliomargarita akajimensis NC_014008_38 gcgaagttccggaagtactaccgcacggtcXttcattcgcgcgattcaggagaataagttg 



Coraliomargarita akajimensis NC_014008_41106 ccttccacaactcatagaaatcaatcttctXaaagtgccactgaacgctcgccctgtactc 

Coraliomargarita akajimensis NC_014008_47768 ctacgagtttgaaatcgaaagcatcctcgaXgatttaccatcctcaaatcggccacacgac 

Coraliomargarita akajimensis NC_014008_55054 catgtaacccgccacttgaccatcagtggaXagcccagcattcaatcgcactcgaaatcgc 

Coraliomargarita akajimensis NC_014008_5737 gatcgtagccgattgctcggtggaaattgtXcaccattgttcgtggagatcgaaagggtgg 

Coraliomargarita akajimensis NC_014008_63218 gcacacatgctgacgaagctctaaacttgcXaggccttggaatatgatgaagtggtcattg 

Coraliomargarita akajimensis NC_014008_76164 gtcactaatgtcgaaagtgcaaacaccgcaXttcgacaacgcccagaccatcgacagcatg 

Coraliomargarita akajimensis NC_014008_81913 ggttgggcactggttccgcaagtcctgtatXcgatatacgtgtttggtacagttccggatg 

Coraliomargarita akajimensis NC_014008_95246 cagcttcgtcagcttcaggaatctcggtttXcggcttcagtagtttcgaccgtttcgacac 

Corynebacterium aurimucosum NC_012590_19263 cgtagcagaacagtttgccaacgtggaggaXtatcggcgtaggcgtcaaactctttggctc 

Corynebacterium aurimucosum NC_012590_26980 gacagcgtatttggaagcgatggaggagggXtaaatgcatgaatcaacgcaacaatccatc 

Corynebacterium aurimucosum NC_012590_48440 gggaggaagtcatcttcgaatgacatgggaXcgcttgagctcgaccgccttgtttgcattc 

Corynebacterium aurimucosum NC_012590_507 cggtgaaggtggattatccctagtgacacgXagactttctttagacgctttattgtctgcc 

Corynebacterium aurimucosum NC_012590_5544 gtagttccggttatccgcaattacctgaacXtaccgtgacttggcgctggacgtcatcgag 

Corynebacterium aurimucosum NC_012590_58015 cagctctatcaggaagaagaaaccgcgcatXatgtcggaagagttcaaggcccaaggttcg 

Corynebacterium aurimucosum NC_012590_65599 ccattcttgagcgtttcacggaacccgtcaXactttatgtcgactttcgcgttccatgcgc 

Corynebacterium aurimucosum NC_012590_73532 gatgaggcttccttgatttcccaaccggtaXgaacgcttggaattgatagcgacccgtggc 

Corynebacterium aurimucosum NC_012590_79310 gaaggacttctagtgttccctccgacatgcXtggaggcggcaaagtcgaaatcaaactcgg 

Corynebacterium aurimucosum NC_012590_89874 cccatgagcacactcattgtcactcgcacgXacgctgcttcacatcctctgtacgatagtg 

Corynebacterium aurimucosum NC_012590_9366 gcctgcatcgggacagctatgaacgtccagXatttgtgccagtttgcattctgcgcgttag 

Corynebacterium glutamicum NC_003450_110256 caggacttctatgtcaccgtttcggtggacXtgggattaatagggactatgtacttgttgg 

Corynebacterium glutamicum NC_003450_23141 cgaagctttaggtgtttccctttctgcccgXcgcatttgaccttgatcgaagtgaatcctc 

Corynebacterium glutamicum NC_003450_31113 gtgcccacgaatcgaggctttgtggctattXacgtttgtcgcaatggagtttatcaattcg 

Corynebacterium glutamicum NC_003450_37733 caaatgccggtgcgaagttgaatcgacgagXacagaagtgttgcgatgagtagcacccagc 

Corynebacterium glutamicum NC_003450_50311 cgccgtggtgatgtacagcattaatccgtgXggtggcggaattggcgtcgattatttatgg 

Corynebacterium glutamicum NC_003450_55795 gaagttgtggaagagttcgcgtccggaaatXttcgtcttccttgccggtgcttaagacacc 

Corynebacterium glutamicum NC_003450_67337 catcgtcgcaggacttaacccacatggactXgtcccatgatgttgatgagcatgtggcttc 

Corynebacterium glutamicum NC_003450_80317 ggaaagtgttcatttaaggccaaacgcgggXatcttggtttgatattgcagtatcggcgcc 

Corynebacterium glutamicum NC_003450_91586 ggtatttaccattgaaccagggagcgtgtgXgtttacctgggtcattccggtggaatgctc 

Corynebacterium glutamicum NC_003450_96463 ggcaatcgcctcagacttggccaatcttgtXgacatattgatgatcctgcgccgactatcc 

Coxiella burnetii NC_009727_14920 gggtccataagcccatctgaagcctggtgaXagttgatgtaggacttgtgttcataggtgc 

Coxiella burnetii NC_009727_22414 cgcataacgggtatggtcccaatcgatttcXgtccttctttgctttatggtgctgaggatc 

Coxiella burnetii NC_009727_29194 gtctagcgtttccactctgttcggtagtttXatattgtaagtaggcgcgagcgacttgatc 

Coxiella burnetii NC_009727_34966 gaccttggattaaagcaattgtcggtttggXcaaccaatcctacaccgccgcccatgacac 

Coxiella burnetii NC_009727_38995 ccattcgtttggtattcagccaaactcgcaXtcacgtcggtcggcgttacatttaaggcag 

Coxiella burnetii NC_009727_47561 gctcggacgtttaacggcagggtttctactXaatcgccagcattctctcggcgacttatgc 

Coxiella burnetii NC_009727_55294 gattggcgctatcttcggcagttatcgcaaXaacgtcttctgccctactgggcaccatttc 

Coxiella burnetii NC_009727_71792 gtgccacctggcgacgttacaaattgacgcXgattccaatactttgatcgcttgctccgtg 

Coxiella burnetii NC_009727_7209 cacccttgataatgagcgctattgggcattXttgaattcacggttgctctcttgccagcgg 

Cronobacter sakazakii NC_009778_100204 gtcttcctcaatcgctgctttgttctttcgXtgcagctttgaggatttcagttcgcttacg 

Cronobacter sakazakii NC_009778_127261 gtcaatggcgtaccctaaaggctatacgctXctggatgatattaacatcgcatgcaggtac 



Cronobacter sakazakii NC_009778_2923 gcgttatgtgattgagtgactaagggtgccXaagcgacgctatttcgcgatgcctgacagc 

Cronobacter sakazakii NC_009778_52603 gttcaagcgtcgaccatatcattgctaaagXcctgtaagcgtgagggcgtcattcgtcccg 

Cronobacter sakazakii NC_009778_61708 cctcgcccttcgcgatatttaccgcattcaXcgtgataaagcgtgatgcgaacagacgacg 

Cupriavidus metallidurans NC_007973_1070 gtcagatgttccgggtcatggtaggccgatXattctcaagatgcgtttccttcctgttcag 

Cupriavidus metallidurans NC_007973_113744 cgtgaaatcatggattatgcgtcacccattXacgttagacgaagtcctccacgaatacgac 

Cupriavidus metallidurans NC_007973_121027 gccgcactaacgaatagtgtgatcgaggcaXaagcttatcgacaaaggccttgtggcaaac 

Cupriavidus metallidurans NC_007973_20574 cgccatagtccgagataaacgtgtaactgaXgcttcgcattgtggacgccagatacaccgg 

Cupriavidus metallidurans NC_007973_67683 cctcgttatagagcacaatgcgtcacatttXcctgaccgacgtcattatcggcaggccaag 

Cupriavidus metallidurans NC_007973_78818 ctagtcgaagtgcttgctcgtatggaactgXgcgctttctcatgcatctgcaagagagttg 

Cupriavidus metallidurans NC_007973_89893 gcacaaggcagtttataccggcagattaaaXgtctgtgttcgtacggattccgcccggtac 

Cupriavidus metallidurans NC_007973_9483 gatgaacgcacagacgaacgccatgccgcaXgcagacggcaatggaaacctataaacgaac 

Cyanothece sp. NC_014501_167020 gttggagcggttacggcgcgagacatcaagXttggctctcatcattgagcgctctaaatcc 

Cyanothece sp. NC_014501_192368 ggttgaccgtcaacaggtaattgagcgatgXtgatctccggctttgagagttgcgctgatc 

Cyanothece sp. NC_014501_203001 cgcctccaacaactgtaaaccctctcgacaXgccaaccattcccgcattattgcccaattg 

Cyanothece sp. NC_014501_43367 gctccgtgtgcttactccgtgtcctgtgtcXcataaccaggatcaatacggaattcataag 

Cyanothece sp. NC_014501_69125 gacacctaagctggaaattatttgctcaacXccatagatagtacagtccgcctgtggacag 

Cyanothece sp. NC_014501_78457 cactgacacactccatctggagagccgcttXctatcaccgctcgaatttgatgatgagtag 

Cyanothece sp. NC_014501_89444 gtaatctatatagccgccatcaccgccatgXgttgaacagtggtatatcgcccttattccc 

Cyanothece sp. NC_014501_97706 ctgatttctttacccgtctgcacatcccacXtagacagaatcattatgcccagaaagcgtg 

Cyclobacterium marinum NC_015914_105249 ggtgaacggtaggttcatggtgcagtttaaXaatcattggtagcctttacccatcgcatgc 

Cyclobacterium marinum NC_015914_115632 cggaacagcgagcggtatgggatgcttcttXcctttgatggagaagtgggacgtatgaatg 

Cyclobacterium marinum NC_015914_126355 ggctccctttggagtaactgtcaacaccatXaagttgggccaaatctttatccaaggaagc 

Cyclobacterium marinum NC_015914_137564 ctaccaaggtggttccgtacaaatcgttggXtattgaagcctataccgatggtaggaaggc 

Cyclobacterium marinum NC_015914_170211 ccggcacagaccgaatgaaagccttacaagXgttcaggcaccgtagagatttggttgattc 

Cyclobacterium marinum NC_015914_191786 cttacgtttgtatcggtaagggtggcctttXtactgttagtagccagcagtaagagccatc 

Cyclobacterium marinum NC_015914_206231 gtactcctagtatcgtttcaaggcttaatgXcggctagtccggcaatcccatacaccatag 

Cyclobacterium marinum NC_015914_25369 cactccggctatccagacaggtaagtcgtaXttctattgcattgggcataaagagcagtac 

Cyclobacterium marinum NC_015914_39184 ctatccacttcaagtagacatcgcatgcctXgaacaacccgcttgtttgggtacccattcc 

Cyclobacterium marinum NC_015914_5927 gattcctccacctcgatgatacttgtcactXtctgtttcagtggctcttggaacctgtctg 

Cyclobacterium marinum NC_015914_60494 cataaggagcatggttgggattagcaattgXaatactccaaactctccttcgcccgcatcc 

Cyclobacterium marinum NC_015914_82095 cattccactatgggtatgtgtggctgtaaaXttctcctacaggtccgggtatggttccacc 

Dechloromonas aromatica NC_007298_116911 gtgttctgagccgtttagttactcgttgctXctcagcaccaggataatggctttgggccac 

Dechloromonas aromatica NC_007298_150017 cttgttgcgcggtcgttgcagcttgtccagXcgatcaacaagtatttcattgtccatcccg 

Dechloromonas aromatica NC_007298_30490 ggccatcattacagcactggcaatggtggtXgctgaagcggttaaagaagggttctatccc 

Dechloromonas aromatica NC_007298_48171 gttgagcaggttcgcttgatctcttgccaaXtaattcttgaactcggcaaccatgaagcgc 

Dechloromonas aromatica NC_007298_58668 gtctgcaacccgatagcgaccagttgctgaXgctatatcgtcgtagacatcgtcagtagcg 

Dechloromonas aromatica NC_007298_62820 cggaatgcgtcgcacattcgtcgtctttcgXtttccgctggatacgcatgaagaatggctg 

Dechloromonas aromatica NC_007298_78668 ggcgtgcttgattggctggtcaatcagacgXccggaagatggtgatattgaacaacgggtc 

Dechloromonas aromatica NC_007298_97693 caacgaagggctagaattctttgccctcgaXgcaccgacaaatagggacatgcatggaagc 

Dehalococcoides ethenogenes NC_002936_1930 gtagcggcagggtatatttcaagctcacatXgtagaacttcccttcttctgttagttcccg 



Dehalococcoides ethenogenes NC_002936_27677 cgggacatggccgtcagacgtggctatacgXtatgctcgtgctatggaagaattcaggatg 

Dehalococcoides ethenogenes NC_002936_32616 gaacaatgtccgtgccactgtcatttccgaXcggaattgtaggtaaaccagctgacaccgg 

Dehalococcoides ethenogenes NC_002936_37138 cagaaagtccggatatgaggtatctgccatXgtatctgccctttcaggcaggtagccgaac 

Dehalococcoides ethenogenes NC_002936_44245 gtggaagttatcgctgggatttaagtattaXccgcggtacaatacctgaccagtgcagatg 

Dehalococcoides ethenogenes NC_002936_5134 cgtcaccttggacggtgcagaacgtaaataXgatccagattgccttcaaacgtgtaaacgg 

Dehalococcoides ethenogenes NC_002936_5634 gttcagaaccgacctgggatttcccggccaXatgaatgccctgccaaatgtattgaccagg 

Dehalococcoides ethenogenes NC_002936_8407 ccagtttctttgaggtataaagctcaggtgXcccgatcatctttggcgtcacggtttgccg 

Dehalococcoides ethenogenes NC_002936_8691 gcggtggaactggtataagggtcactgataXataatagaagaatagataccctccctcgcc 

Dehalococcoides ethenogenes NC_002936_9153 ctcaggtgcaatccgctgtgatagcgccatXgtttgccgccagtttctttgaggtataaag 

Dehalococcoides ethenogenes NC_002936_9841 cggctttgccgctttatcaggcttgggtgaXtaccggtataggttgtatcggacctactgg 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_14500 cgcgacgctgtgcctctttgaccaggtgatXattcttcctccacgtttattatctcggcac 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_18138 gtcaagaattccacgccgcacgaatgttgcXaacgactaccggttaacttcggtgatggtg 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_23682 ggagcctgccattcctttggtttctttaatXccagcaacatcggagctttcattgtcttcg 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_2632 gctaaatcatgtggccaaccgtacttcggtXctcatttcactagaagggtattcgattccc 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_40050 ctgcccatcagtgttcaacgggccattatcXattgacggcagtctgcaggagatgatgagc 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_42839 gttcctgaggtcggatgtcaaattcggacaXctcttaatggttcgggttcgagtttaggcc 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_49523 ccagccagtagaatcccaatacgtggtgtaXctggcgatttctgacatggtcgtatctggg 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_51985 ctcaatatcggagagggtttcggtgattggXcggcaggctatatctcagcataccaacgcg 

Dehalogenimonas 
lykanthroporepellens 

NC_014314_9 ggaaacggctctgggtgaactggaatgttcXcacaatcaataatgatgccggccggatatg 

Deinococcus proteolyticus NC_015161_10447 gattctttggcgctcggaaattacttctcaXtatgcttgcaccggatgcagcaggaatccc 

Deinococcus proteolyticus NC_015161_11839 gaaccaatattctcgtgcccaacttgaggaXctaaactctagggaccgtggaatggcaacc 

Deinococcus proteolyticus NC_015161_15518 gtagagatactgctctaggttgtgtaagaaXattccgcgcttcatactcctgtcaggatgg 

Deinococcus proteolyticus NC_015161_18375 cgcccgctcaaagttcactccgaattccagXcaaggagccgtcatgtctgaacgtaatcag 

Deinococcus proteolyticus NC_015161_23824 cttactcatgagtagggccgagtataggcgXatcggtaatgtgaatggtgcctttggatgc 

Deinococcus proteolyticus NC_015161_31322 ggtcaggtgtacatctcagaccgaatggtgXtacgcataactttctccttgtgcacagctc 

Deinococcus proteolyticus NC_015161_32738 cgaattacatacaagagcgcgtaaagttacXgcgggcttgtttccaaggctgcttactgtg 

Deinococcus proteolyticus NC_015161_40398 ccgtcatggccatcctttgctgtggccggaXatgcaatttgtaggataaacttgcaatacg 

Deinococcus proteolyticus NC_015161_44738 gagcaggaacttattgccattattcggcagXgacatcatcctgaattctctagccgactac 

Deinococcus proteolyticus NC_015161_50269 gtccggcatagaactcgtcgtaggtttgtaXcctgcttgaacggatgaaacgtgccgaacg 

Deinococcus proteolyticus NC_015161_52252 ggtggatacacgtagcctagacagcaatagXcatcccgtgtcgtatttggtgttcttcttg 

Deinococcus proteolyticus NC_015161_52788 catagattcccgcagttcaggttgactgaaXgaggtcctgtcccgccttaagccataggtc 

Delftia acidovorans NC_010002_117727 catttcttatgccgggcgccacttgctgggXtcattgcgcttcctatacatcaacgctgag 

Delftia acidovorans NC_010002_126313 catgagcccagaaccgttggtgcgggatgtXgtagtacgttgatgcggatgatcttgtttg 

Delftia acidovorans NC_010002_150579 ctgatctttccgattgcgcatgcgcgtgtcXttcattgatgggaagttctccagcctgtac 

Delftia acidovorans NC_010002_171511 gccgtcagccctgactggctttcttgaatgXtgcatgtctatctctcctgatatcagccgg 

Delftia acidovorans NC_010002_206663 gaaatcactcccgaagcctttgcttgcaaaXgctccgcctgcaacagtgatctgctcattg 

Delftia acidovorans NC_010002_32316 ggtatgacggagcgattcaacagtgaacgtXcgcatcacggaccatagtctggatcctgtg 

Delftia acidovorans NC_010002_57456 cgttgtttcatgatggttcgcgcaagatgaXatagctgctgtcatggttctcacctgctcg 

Delftia acidovorans NC_010002_62915 caagctcgtgttcatcaaatttcccaagaaXcttgccagccatgggcgctgatgcacttgg 



Delftia acidovorans NC_010002_63536 ggcactacagcgaccgacaggaacatggatXataccttgcgcttgcgcataaatatttcag 

Delftia acidovorans NC_010002_64018 gacaacgcaactatatgtttgaggttcatgXgcacttgcacttgcagcaatgcctgccagc 

Delftia acidovorans NC_010002_64752 cattccggatgaccaggtcgagaatgtagtXttcagccctctcggaagtttgctcatcagg 

Delftia acidovorans NC_010002_99154 gcaccagaccgagagcctgtttgaaagttcXggttcttgaggtttgcagttctgaatcgcg 

Denitrovibrio acetiphilus NC_013943_107226 gaactttacggtgctcccaccaaatattgcXgtgcctgagtgcgtgaacaggcagatagtg 

Denitrovibrio acetiphilus NC_013943_11689 gccgatttcctggtctataacaagcagttcXcataggtgttgctccggtgacgattaattc 

Denitrovibrio acetiphilus NC_013943_23587 cagtctctatagctctgccaaagggagcgaXttcatgagctgacaactcagatacctcatg 

Denitrovibrio acetiphilus NC_013943_28952 ggcagccatattcttcggcgggatcttatcXgtggcggattacatagtcaacgaaatatcc 

Denitrovibrio acetiphilus NC_013943_34264 gacagccttgaacctgttctcgatatacggXgatgttgacatagcctatgcttgccctccg 

Denitrovibrio acetiphilus NC_013943_39653 cctttgtttacatttattctcggcatagtcXggtgtggctggtgctgtgagtggtgctatc 

Denitrovibrio acetiphilus NC_013943_46808 gtacggcattattatagctttactggctggXggacggtctggtgatctttatgcttaccgg 

Denitrovibrio acetiphilus NC_013943_54000 cttgtccgcaagtctttcatagaaggtgcgXtcttcgctttcagtgcgtctgtttacaagc 

Denitrovibrio acetiphilus NC_013943_5604 cggtgtgaatgtgcgtgtagagcgaatgttXttctatggatgagtattcagctgagacagc 

Denitrovibrio acetiphilus NC_013943_74082 cccataatatgcctgcttgcatgtgacactXctgggagtaataggcggaaagtggaaactg 

Denitrovibrio acetiphilus NC_013943_88442 caacagcagccgcatatacagggtacagcgXcatcagacaacgcaacagtcctgcatactg 

Denitrovibrio acetiphilus NC_013943_93451 cccttgctgttcagctcaacggaatagttgXggatagcatctgccgcggaagaacagtctg 

Desulfarculus baarsii NC_014365_114678 cgatgaatattgaaacgatcgaggtcgtttXagcaattggatctgcctggccggctcaaag 

Desulfarculus baarsii NC_014365_120897 ctgaaatgcatgtcgttgtaggcgaacacgXtttcgctctttgatctgccgggtcaacttg 

Desulfarculus baarsii NC_014365_17908 cgctgctttcctctattcttcatcttgtctXgcgcatcgtcatttcatgcgtgcacgatgg 

Desulfarculus baarsii NC_014365_37304 catctgccgcgctatcagctagtgttagtcXagtctgattcccaaagtgtgcaattggccg 

Desulfarculus baarsii NC_014365_49696 caaagagatcgaggtattgcttggccatctXaatattggctgaccgcctggctcagttggc 

Desulfarculus baarsii NC_014365_54005 caagtcgccaactgaatgcaattatagagaXggtgacggtctgccgttcaagcctttccgg 

Desulfarculus baarsii NC_014365_60047 gtgcgggatgtgctgggaacccatatcgacXggattcgattcggactgctttcaatcatcg 

Desulfarculus baarsii NC_014365_7873 gcccgacccgcgttgcacgaatggttcacgXtttaaatgatccgaatactcccattgctcg 

Desulfarculus baarsii NC_014365_82700 cgaaagtggtaatcgtggacgggcttgcctXtactcaagggccttgtaccaaatccgattg 

Desulfarculus baarsii NC_014365_89261 cgccatctgtttgtcaaacggcgacatggtXtgccgaatattgtcatggatggtatttcgc 

Desulfatibacillum alkenivorans NC_011768_122564 cattgagcacgctcactaaattaaggctttXcatgctgtccatcatgtactttgcgggctc 

Desulfatibacillum alkenivorans NC_011768_190384 cggcgcttggtggatttatccctgactataXgccgcttggtcggaatggagttggattagg 

Desulfatibacillum alkenivorans NC_011768_22974 ctgagttgtacgaggtctatgcctgacaggXaggaatacaacaacctggctcaaatccttc 

Desulfatibacillum alkenivorans NC_011768_316 gcggcgttgagattaaggtccctaaattggXtgaacagggcgatgcaaggcgagatggttg 

Desulfatibacillum alkenivorans NC_011768_34352 gaaagcatccggacatccgcttgtttaaagXtttcatacgtcccagtcaatacggaagagg 

Desulfatibacillum alkenivorans NC_011768_54370 cgtacatgggatagacaatcacctgattatXtggcgccctggtaattgtcccaccaatcgc 

Desulfatibacillum alkenivorans NC_011768_99135 ggtggcgacattgtacccgtccggtacattXgttcgtaaccacgaaatgactgcctgtgtc 

Desulfitobacterium 
dehalogenans 

NC_018017_124224 ggatccatctcattgcccatggagcgtaaaXgtaactcctcccttaccaatctgtaagatg 

Desulfitobacterium 
dehalogenans 

NC_018017_38249 caggagaaggccttaaagccaatgacgccgXatgcgtggaaattcatcgataccgctatgg 

Desulfitobacterium 
dehalogenans 

NC_018017_45048 ggttgtgccgtcagatacccgaagtagccaXaatatgaggcagtcactgaaaccatcgatg 

Desulfitobacterium 
dehalogenans 

NC_018017_55751 cctatatcccggaaggaatctatgcagaacXagctggtcatcgagggcagatacaatgagc 

Desulfitobacterium 
dehalogenans 

NC_018017_7311 cgatacagcccttaccgtggcccagttggaXagcggtgtatgtaaatggtattcggcagac 

Desulfitobacterium 
metallireducens 

CP_007032_28169 ggtaactccgattgagcgattaccgttatgXggttaaggtagccatcataaccgaccactc 



Desulfitobacterium 
metallireducens 

CP_007032_447 catcgactttcgtccctcactatggctcggXtttgttactttcatcctgcttaagtgcaac 

Desulfitobacterium 
metallireducens 

CP_007032_55736 cctaagtccatgagcttcttctgatacgctXtgccaggcattctgggcatccatcttctgg 

Desulfitobacterium 
metallireducens 

CP_007032_64026 ggccagtttaaagtagttcgtccagcctcgXatccagtgtcttaagtagatttctagcgtc 

Desulfitobacterium 
metallireducens 

CP_007032_77015 ctcatagcaaaggtctgatacggaggaatcXcttggcatcttctaacgcccgtagagccgc 

Desulfitobacterium 
metallireducens 

CP_007032_8610 gaatcgtccagtttcctttgccgggattctXtgcgctctctttgatcaacaaatcctccgg 

Desulfitobacterium 
metallireducens 

CP_007032_99998 gtgtaaccgcctttgtctcccgtaatggcaXtccactttataaccacgttccttggccgcc 

Desulfobacca acetoxidans NC_015388_103466 gtacatgattatggctataatctggcggtcXttgccggcagatgccagaatactgcaactg 

Desulfobacca acetoxidans NC_015388_11653 ccgaaatccgaagcggcaataccttctgaaXacatttaccttcattcttcctctcccgacg 

Desulfobacca acetoxidans NC_015388_17923 gaatcgttggcaggtcttcggtgtgttcgtXgtagttcagaaagattaggcacgtgcccgg 

Desulfobacca acetoxidans NC_015388_23914 gttgttgtctgaacatcaggattcatccgcXtcaggttcggtgttgagcagatcagcggcc 

Desulfobacca acetoxidans NC_015388_29130 gttattggttagttccgaagggttggcggcXcattcaggcaatcgatctaaccgagggtcg 

Desulfobacca acetoxidans NC_015388_34082 gatttcggaccttatccgctcgctcaatctXgcaacgtcggtttatctgattgggaggagg 

Desulfobacca acetoxidans NC_015388_39214 gtagcaactggcgcagggtgctgaccttggXaaatgagaatataatcgtagaccgccaagg 

Desulfobacca acetoxidans NC_015388_55809 cgcttcgacatctacggtatttaaatcaggXgcgcgccgttcccataatggtctgtttggc 

Desulfobacca acetoxidans NC_015388_59950 gaatctatagctcggacctgacccgcacccXcagaatatctacaagacgttcagcttgccg 

Desulfobacca acetoxidans NC_015388_66535 ccctttagccggagtttaaagtttggtgtcXtctccctgtcagacttcggacgattccacg 

Desulfobacca acetoxidans NC_015388_72905 gctctgcgtctccacctagcagaccatcttXatgttgttaaacaccttgattatgccatcg 

Desulfobacca acetoxidans NC_015388_79645 cgggacctgttggccctgaaatgtcacgccXaaatttatcatattgggccggctgtggtac 

Desulfobacca acetoxidans NC_015388_81 ctgcaatgtcagccgcaggccacctttataXtccagcacggttattgccattgttgaggcc 

Desulfobacca acetoxidans NC_015388_90152 gagagtacgttgtgtcaaacccgttgagatXtacgtgatgaggcagcattgaatcgaatcc 

Desulfococcus oleovorans NC_009943_103293 gaaactattgccgggccgcatattcatccaXgtttaagccggtcactgtctaaagaattcc 

Desulfococcus oleovorans NC_009943_110172 gactttacttattagcctgaatacctcatgXtgggacgtggaaaccgactggcatcatgtc 

Desulfococcus oleovorans NC_009943_117296 cggtgttgtctcaggtaggagcaagaagacXtttctgtttgattgcttcataaagccctcc 

Desulfococcus oleovorans NC_009943_15373 gtacaaccagagcaggccatgacacgcggtXccggcaaccaaacatttctttgaaccaatg 

Desulfococcus oleovorans NC_009943_19935 cgtctgggcatgtttgggcggtcaggcatgXttatataaggaaacgagatgctgtctggcg 

Desulfococcus oleovorans NC_009943_36933 ctttgcccggtttattcatgtcaccatcggXcgatgccggctatttaagacggtacacacc 

Desulfococcus oleovorans NC_009943_49479 ggagcccataaggagttcatgaaggcccatXacgggtctgaatcagccgtttgatatccag 

Desulfococcus oleovorans NC_009943_61726 cgttccgcaagcggctccgcgcattctgtgXatatactgcattatacggaagcccatgaag 

Desulfococcus oleovorans NC_009943_67405 catccgcatacatggctatcatcaatttggXaatgcgccagccgctcagcatcctgaatgg 

Desulfococcus oleovorans NC_009943_73079 gtagcggcgtttatctcagcctatggtatcXattcatcaaggctgggacctgggattgacg 

Desulfococcus oleovorans NC_009943_9246 caggcattaagtttgtccagttcggcctctXacgccggaaggcagcccaagtgattctatc 

Desulfococcus oleovorans NC_009943_93719 gtttgcgtcatagatcagggcattgatctcXcctgaacatggcctcaaacacctttgccac 

Desulfohalobium retbaense NC_013223_14127 gctggatattcaaggatttcgtgtcggtcgXcatgctcgtgtcccagttaaccaaattgac 

Desulfohalobium retbaense NC_013223_260 cggagcaaggcctgtgattggtttgtggtgXgtgacaatttcctcaagggacaaagcgaag 

Desulfohalobium retbaense NC_013223_37198 cctgggaagttattcttaatgcctgttcttXtaaccttcgatacaaaggtcgccaggctgg 

Desulfohalobium retbaense NC_013223_41027 gatcgcggagaaggtcgctgagtatttcccXaatggacctcgtcctggaatgtttctcgag 

Desulfohalobium retbaense NC_013223_45807 cgctggcctctttgggtcagtaactttcgtXtctatcgtttgtccgcgcttggcatagatg 

Desulfohalobium retbaense NC_013223_70102 gagcacaatgcgacgggaatcacaggagatXcgtttgtttgttctcggaatggactactcg 

Desulfohalobium retbaense NC_013223_76627 ctagtttgggtcttctgaacttggatgggaXgcacggcaatgacctccagcagggtaaagc 



Desulfohalobium retbaense NC_013223_79906 cgatttcctctcagctttcgtgacctgaccXcccgatagagtaatgaacgaggagcaaatg 

Desulfotalea psychrophila NC_006138_112832 gcgtctatatggcaaagtttctcgatacaaXgcctggctatgaaacatctgcttctgggcc 

Desulfotalea psychrophila NC_006138_117367 gcatgcctcttggacccacagggacaaccaXataatggcgatttggtcattataaccgccg 

Desulfotalea psychrophila NC_006138_24208 caccgatgagcctttgatgcgtgagctggtXcactcagattaactttagatccatcctgcc 

Desulfotalea psychrophila NC_006138_38208 cgacatgtcctaagagaggcgtctatgttgXcgaagtgtaaaggctgtggcttatgtcagg 

Desulfotalea psychrophila NC_006138_56527 cagtaagcgtcgatgttgtcacagtcaacgXccgatgccaatgcaggaatcggtaataagg 

Desulfotalea psychrophila NC_006138_7463 ctacttgccctgccaccgattattgttattXgagcagacactttccggagcagagaatggc 

Desulfotomaculum acetoxidans NC_013216_121059 cagcacggttatcaagtaaagcctttggctXaagctgtcctttgctgtcaggtccctgtcc 

Desulfotomaculum acetoxidans NC_013216_136771 gttaagactatctcgatgaatcttgcttaaXtcgccttaccgccgtctgcaggcgaactgc 

Desulfotomaculum acetoxidans NC_013216_15046 cgtgtatattagcgggactatggcgccctgXatatttcagcgggtggtccctggatgaaag 

Desulfotomaculum acetoxidans NC_013216_22910 gctcattgcctgttgacgctgttccaagagXaatctcaccggcaggcagttgttcaaaccg 

Desulfotomaculum acetoxidans NC_013216_30011 ccgttatgcctgccggtcaggtatatggcaXctttgcgtgactgtatgcaatttggcatac 

Desulfotomaculum acetoxidans NC_013216_39014 cccactggtctgccaaacatttatttgctgXaaccaagctctgtgccgcttatatgtttcg 

Desulfotomaculum acetoxidans NC_013216_56080 cagttggtccggtcgtgtaggtttgattacXcgttcaggtcacagttgacaaaggtgatag 

Desulfotomaculum acetoxidans NC_013216_65320 gcactttgcaaggtatactgattgctgttgXggccttctatgccacttatctttgagggtg 

Desulfotomaculum acetoxidans NC_013216_94879 ggtggtgctgtttgaatatcagcctacacgXatactgttcaggcaataccggaactgcgcc 

Desulfovibrio vulgaris NC_002937_11680 cgctaccgtgaaagctattcttcctgccatXcccggcctcttggtgttctttctcgtaaac 

Desulfovibrio vulgaris NC_002937_19881 cagaacgaaatagagattcagacgcgtatcXccttctggcggcgacgaagatatggcacgg 

Desulfovibrio vulgaris NC_002937_41355 ctcgattccgacgaatcgtctgcctgtattXtgatgtcctctcatggtacccggtggagag 

Desulfovibrio vulgaris NC_002937_44869 gaaatgtcgatatgatattccggttcgcccXgcaaagagcgggccaatagtgtaacctagc 

Desulfovibrio vulgaris NC_002937_671 cagtcatgcgccggtctatcattattcagcXcaggttccatcacgtgaacggtgaaggagg 

Desulfovibrio vulgaris NC_002937_68437 cgcaaacaaactaatgccctattcggccttXcttccggcatccggtcttggtcaccttcag 

Desulfovibrio vulgaris NC_002937_75073 gatgcctgtgggaacacagccatgttaaccXgtccagttcgggtccacgttgaacaatacc 

Desulfovibrio vulgaris NC_002937_81351 ctaacggcgtgcgaggatgtcttcgagggtXcggtttgactataccacgatatgatgtcgc 

Desulfovibrio vulgaris NC_002937_87115 ccagttgaagcagttcaaaggcctcatcacXtcccatgacgtcgtttgacaatctcttgtg 

Desulfovibrio vulgaris NC_002937_93194 gtgaagcagcaggtctatcagatgcgtcagXtccgaccagttgaaacaggtacttgtcgac 

Desulfurivibrio alkaliphilus NC_014216_113 ccagtaatctccagccgtgttggccgctgaXcaccagttatgcagttatggttaaactttg 

Desulfurivibrio alkaliphilus NC_014216_25764 ggcggttctgatcaatcaggtccgtgaggtXtttccactttatccacaaaccaatcgagcc 

Desulfurivibrio alkaliphilus NC_014216_35824 ctatattggtgaagatagtgtccttaagggXctacgccgatgtcaagatggccgccgaagc 

Desulfurivibrio alkaliphilus NC_014216_44292 gagcgtggtaatcgatgtgcaggcggaccaXttatctccatggtgtcgtcaaagtagagcg 

Desulfurivibrio alkaliphilus NC_014216_77477 ggttgcaacaagccgattaaacgctccagaXttcagccgctgttattactacttgctatcg 

Desulfurivibrio alkaliphilus NC_014216_81792 cacaagtttcccatgggccgggtattcatcXtggcatatctacaacacccatctgcatcgc 

Desulfurivibrio alkaliphilus NC_014216_92542 cctggaacgacgtgttcatgagtatcatcgXgtaacgtcaatatccatgtggagcaggtgc 

Desulfurobacterium 
thermolithotrophum 

NC_015185_16497 cgccttgaggaaggcggtctttgacaggagXctgaggagagaggcataaatttaaacatcg 

Desulfurobacterium 
thermolithotrophum 

NC_015185_16956 gtcgtttattatatcgtcccatgtagattcXgtttggtactccagcgtatggccagcatgg 

Desulfurobacterium 
thermolithotrophum 

NC_015185_25643 ctttatagtgcttatgagttgcagcacctaXctccgtaaagagcagcatccttggcacttg 

Desulfurobacterium 
thermolithotrophum 

NC_015185_2825 ccgctgtttctgcgggaaacgttgagacttXagggaacaattgttgatgctaaattccctg 

Desulfurobacterium 
thermolithotrophum 

NC_015185_4053 cgctcgaataggaggtagttgatgtttgatXttgtagaagcagcagctggtgtggaaatcc 

Desulfurobacterium 
thermolithotrophum 

NC_015185_43558 caagtaatgtttcacgggtgtatgctccgtXcgtatacgatgggcagtcctacgattattc 



Desulfurobacterium 
thermolithotrophum 

NC_015185_47580 gcgcgatgtttaaatttatgcctctctcctXattctcctgtcaaagaccgccttcctcaag 

Dyadobacter fermentans NC_013037_10733 ccagtagataatcgctccggcgtgtgacccXttggtaagctccttccacattatccacatg 

Dyadobacter fermentans NC_013037_113444 cgatgaaatatccgcatcatcgaactcttcXatagtcctgaacggtattatcgtcgccacc 

Dyadobacter fermentans NC_013037_176870 gaagcaaccgaggtaatcggaaagtcggtcXggaacgactgttgcaacagtaggtacgctg 

Dyadobacter fermentans NC_013037_232239 gatcggaaccgagaatgtaatctgatcccaXtttcgcgatttcagtcagataatgcggacc 

Dyadobacter fermentans NC_013037_48795 cataatcgaatgcgttatcgatgtcctggtXcgacgatgagatccacacctacgcgcttgg 

Dyadobacter fermentans NC_013037_52 caatgcgtcatttacgcattaagctggtacXgcctgggacaatcacattcaccatagccgg 

Dyadobacter fermentans NC_013037_63470 cgttgataatggtggcttcggcgtacacatXcgatcccgaaagaggtcctgaatttgaggc 

Dyadobacter fermentans NC_013037_88839 gcgccggattcggctgtatgcataagaggaXaatagtgatttgcgcgtcagcaaactgcac 

Eggerthella lenta NC_013204_103285 caaaggcaagatcaagttgaatatcgaggtXatgcacgctggaagaggcgcttgcgttgtg 

Eggerthella lenta NC_013204_106711 ctgcgttccttgtcctagccggaggctttcXgcaataatcagatgcttgttcgataccagc 

Eggerthella lenta NC_013204_108720 cagtcatacatctaaccgcacgcaataccgXaggcgggtcaatgattatgttgacgaacac 

Eggerthella lenta NC_013204_113388 gacagcgaggctccaacttcctgccagccaXccattggcatagtcgaccatatctttgaac 

Eggerthella lenta NC_013204_2592 cttgaagaacctgccgtcatcgacgaatctXggcgtcgaggttcatgttccaaagaaccac 

Eggerthella lenta NC_013204_27999 cgaacatggaattcgcgaccatgatggagcXgttactgaacctgttatgtttgagaaaggc 

Eggerthella lenta NC_013204_32179 catagtccctcaacttgattctgttgctaaXttaccgaccgctttccgtaaccaagaaggg 

Eggerthella lenta NC_013204_67899 ggacgtccactttctcatggagaatctcgtXcgtttacagcttcgtgcgtttacaccagcg 

Eggerthella lenta NC_013204_82652 gctgtcggtgatcatgaagcacttgtgcttXcacgcacttcgcagcattctcttcgaagtg 

Eggerthella lenta NC_013204_95409 cgcgagcgacaggaacttcttaatctcgttXccacttcgaggaaaggacgatcagagcatc 

Eggerthella lenta NC_013204_96843 cgctctttgtactctccatcgaggtatttgXacagcctcgctgtacttcatggtgatgtcg 

Eggerthella lenta NC_013204_97397 caccatgatagaccagcgtgttctccatcaXgatcaagcaattcttcgatcggcgcatgag 

Elusimicrobium minutum NC_010644_13084 gtacattgtttccgctgttggcaatgatacXctggtattgttctcagtacggatcagaggc 

Elusimicrobium minutum NC_010644_18507 ggtaagcgaaagcattgacactttaaccgaXcccagtaggcgttgagaaccttgccatagc 

Elusimicrobium minutum NC_010644_25001 gtagcaaggcgcagcatgggcatacgcaaaXtccgattggtcctcacacgatataattaac 

Elusimicrobium minutum NC_010644_30540 gaagttgtaatgtgtctgtcggtaacaacaXccgaaagccattgatgtgccaggcccgcgg 

Elusimicrobium minutum NC_010644_33933 cgtaagcggcaacttctaaagcggaaattcXctatacggcccagctgcattattgacaaag 

Elusimicrobium minutum NC_010644_43618 ctcgagcccattgtgacagtgttattattaXtgggcgccgttatcgggttgtatgcgcaag 

Elusimicrobium minutum NC_010644_46121 cacgtgcgccgtaatatctttaatttccatXattaacgccagtgtgcggaagcactcttgc 

Elusimicrobium minutum NC_010644_49073 ggtgcggtttattggccttacggcgtggaaXgtaatagtatgcgaccgaggaacgcttgac 

Elusimicrobium minutum NC_010644_52337 gaagccgcccgccataatatggtctgtcgtXttcaacggcatttacaaattcatcatgacc 

Elusimicrobium minutum NC_010644_8472 ccatagagcgggtgctaacttaatagtagcXcgcctcaatgccggaaagcggaaataatgc 

Enterobacter cloacae NC_014121_104392 gtctggcgccatggcgcttgcactctgtgtXtcacatgttcaggaaggatatcgttatccc 

Enterobacter cloacae NC_014121_108784 ctgtgcttcgtggtttacctggaatttcatXctcaccatgtttcggtgcctggattggacg 

Enterobacter cloacae NC_014121_109778 ccgggtatcatacagctgatattcgccctcXggacgcttcagaagaggcaatcatattgag 

Enterobacter cloacae NC_014121_118873 cccggagatgccttagtcgttggcaggacaXaatagtcagttcattgaaagcgaaagtgtg 

Enterobacter cloacae NC_014121_11991 gacattatcgcagtcgaacgatgctgggaaXgatttacagcataaagcccatctgggaaag 

Enterobacter cloacae NC_014121_134520 cgggcaacctaaactctgcgtttatgcctcXtgtgagctatacccgatggccgtcactttc 

Enterobacter cloacae NC_014121_147155 ctaagcgtaaagaagcactggcgtgtcataXaggaatcagtatgcacttcaccacccaaag 

Enterobacter cloacae NC_014121_157321 gaggttaccgtgcggagcagaaatcagaatXgcgaatggcaggatcaacatcaagcttgac 

Enterobacter cloacae NC_014121_15875 gtgtgcagcccttgttaataacagcggtgaXcgtcctgaccttattgatctgagcagcttc 



Enterobacter cloacae NC_014121_174474 gtattctcgcctctcaatgtctctgaaacgXacgcttgtcattgatggccttacctttcgg 

Enterobacter cloacae NC_014121_19547 cgttatcggtaaatatctgcactggcgtgcXttgttggctttcctggtgctagcgtcaaag 

Enterobacter cloacae NC_014121_31537 ggttacgctccctgtcacggtatttgatctXtctgatacacgtcgctgttgttacgttccg 

Enterobacter cloacae NC_014121_54014 cacctgatttccgttgcgctgaccatcggcXatgagcctgtttaccgtgcttattaccgtc 

Enterobacter cloacae NC_014121_57664 gagaaactggccgaactttctgatgcgattXgatctgattgagagtgccgtagaaagtagc 

Enterobacter cloacae NC_014121_64924 gcagcaaacaccgcgggcgtgataagtgtgXtgcgggttataggtatcaatggttaatggc 

Enterobacter cloacae NC_014121_70280 ggaaacgtcagttccgtgtcgttcacttccXaccagttcaacgtcgtcatccagctcttgc 

Enterobacter cloacae NC_014121_75097 gacataaagaggcggtattacacctgacctXgctttatctcggcagtccgcgttcgctaac 

Enterobacter cloacae NC_014121_75119 cgcacgcgtttgatcggtaagcgccattaaXatagtccgctttactgttccaggtgatacc 

Enterobacter cloacae NC_014121_80859 cgccattaaatacgcagggcgaggcgatgaXttccaagattaatatccaggtttgcgctcc 

Enterobacter cloacae NC_014121_83055 cagcagagcgggcaagccttagcgggacgcXatgattgaatagttacagacgtagtatcgg 

Enterobacter cloacae NC_014121_842 ggcgcagaaataacgtgtgagaattgtgatXcacataaattcatgcctgggcggtatgctg 

Enterococcus casseliflavus NC_020995_11237 gtcctgaaatggtggcgtccatcatcgagcXgaccgactgagtatttcttagcacttaatc 

Enterococcus casseliflavus NC_020995_21289 gttgcctatcatgccgtccgcaaatccaacXacagcggctagcttgattgatcctttgatg 

Enterococcus casseliflavus NC_020995_41761 cggtaggaaactgtactctgaacgcacgctXacttgacacggttcacacctccgtctatac 

Enterococcus casseliflavus NC_020995_53125 gatgagcgttcatttctgatggcttgccgtXacacgagtgcttggtttgctgaagtgtgag 

Enterococcus casseliflavus NC_020995_5792 ctccgatacgaaagcctgctcgcaagtagaXtggttcctttgtacacttccgtatccagac 

Enterococcus casseliflavus NC_020995_59995 cagccaatgtccaagtaagggttgcttcatXgaaccgtttctccgtccggtccagctgttg 

Enterococcus casseliflavus NC_020995_6 gatcgagactgccaatgtcttgtcgtttgaXagagctgaatccggccagttatagtgcttg 

Enterococcus casseliflavus NC_020995_98821 gttgaccctgcgatgctccaaagttcccaaXcgctctgctgtttcttccacaagagttctg 

Enterococcus faecium NC_021994_16916 gacagctactggacctgagttggcagaagtXctactccattccaggtattcgtattggctg 

Enterococcus faecium NC_021994_19553 gcaggcgcaacaggtgcggttatcactgaaXttcgagcccaatatcaaacactagttccag 

Enterococcus faecium NC_021994_21060 cggcaagaatcgttactcatggttatttcaXcagtcgtctgcccttattgccgaactgaag 

Enterococcus faecium NC_021994_36123 gcgtattgatcaacacaggtggagaatcagXtaccgcatatgttgctgctcaactctcatg 

Enterococcus faecium NC_021994_39080 cgcgctttactggaagtcctttacgggtcaXgcaggagatagtcctttggatttgaggaac 

Enterococcus faecium NC_021994_43280 ggatcaaggaatcgttgtattggcagatcaXagctggtggtcgagtgattcgtggcatggc 

Enterococcus faecium NC_021994_44873 gtgcggagttggaagctgcttatcaggcggXaagaacagcaacgcgagtttagaaacgaac 

Enterococcus faecium NC_021994_55036 cagctaccatgctaccgctgacgtttactgXaatctttgatgcgtgcacttgtcacgatac 

Enterococcus faecium NC_021994_55340 cagcattccagtcagaggtttgttcgactaXctactgctcctgattgtatcgcagttactc 

Enterococcus faecium NC_021994_65758 caagaagatccgatgattgaggaacgaaagXccaagtggacgagtgcagtatgtggatgtc 

Enterococcus faecium NC_021994_70288 ccgctccaactaaaggtaatggctggctgaXtcgtaaattcggctgcatccgttgttgctg 

Enterococcus faecium NC_021994_83361 ctcaacacgtgaagcgggcgaactactcttXctggtcacaaagtcgtcgcgtgtgtatacg 

Erysipelothrix rhusiopathiae NC_015601_11764 cacttgcgaaagcggacccggatgtgagatXcatcgagtgttaagtaaccatccacaagac 

Erysipelothrix rhusiopathiae NC_015601_14134 gagacgtccaccggatctaccaatttatttXtgcagttcgagatgggcatgttgtttctgg 

Erysipelothrix rhusiopathiae NC_015601_18061 gcgtaagtgtccgttcaggtgaacattgcgXaggatgttgcagcttatctaaaccgagaag 

Erysipelothrix rhusiopathiae NC_015601_23821 ggcaaacagacattcgtgtgatccaacctgXcgatgcatttctaccgccggaattacgttc 

Erysipelothrix rhusiopathiae NC_015601_30101 gattcccgtaaccgataatggaccacgtgtXgattcgcatgttaacaccacgtattcctgg 

Erysipelothrix rhusiopathiae NC_015601_39988 ccattcactttcgaaggaagatctgttcacXaccgaagtgttcattccgcctttcatgagg 

Erysipelothrix rhusiopathiae NC_015601_41077 gacaccgtgtcctgagtattcaacaggaagXtacgtatggagcttcatgcatcgaagttcc 

Erysipelothrix rhusiopathiae NC_015601_48064 cagtgctttctcgacccatgaagcaaccgtXtccatagattcccttatcccgtgaatccac 



Erysipelothrix rhusiopathiae NC_015601_51734 gttggtttatgggcatctttatcgagaacgXttggtttcacccgagcctggcttattcacc 

Erysipelothrix rhusiopathiae NC_015601_59012 cacgatacacttgatacgcctgtttctaagXtggccttcttgtgtctgcgcgggtacatcc 

Erysipelothrix rhusiopathiae NC_015601_721 ggtaatgcgttgcaccaccaccaagtatggXagtccaaccaaccatagaagcgagtaagac 

Erythrobacter litoralis NC_007722_101719 ggcactaccttctaccttattctggttgtcXtgacgtgacggtgaatgtcagttgtggatc 

Erythrobacter litoralis NC_007722_112 gcccagaccggttgtcgtcgtgctcgtaaaXttgaacgaaagtataggacgtgttgtccgc 

Erythrobacter litoralis NC_007722_18857 ccttgttgaactatggatagctgaccgtctXagcattgtccgtcgtaactcatgtcctctc 

Erythrobacter litoralis NC_007722_28577 cgtgaaagatagtccagatacctgtcggtcXtggatttcgttctcgagccgcgcatgttcg 

Erythrobacter litoralis NC_007722_30733 ggataaactccaagcatacttagtcgcggaXgcaagttgagcgccaatcacttggaacgtc 

Erythrobacter litoralis NC_007722_53124 cgagattcgtgggcagttgaacaattatccXgtatgacgatatgccggcctatacccatgg 

Erythrobacter litoralis NC_007722_82558 catgattgcttcgcgcctatgttcgcccacXgtaattcaggctgatcatgcagatacgggc 

Escherichia coli NC_011750_159636 gatatacgtctttcggcgtcagtgcttccgXtgtccgcgaatattgcatccctgcagaaag 

Escherichia coli NC_011750_165135 ccagatacgcaactggctgatgcaagcagtXcctcgaacccttaccaattaagggacatag 

Escherichia coli NC_011750_16744 ggtgtcggcgtgggatattcgttctaatttXtctgcggatacacaatctgatttcggtgcg 

Escherichia coli NC_011750_168963 gttgatgtagagcagcaaatgaacgcttatXagtggagcttgttctagtgcggcatgtcgg 

Escherichia coli NC_011750_24277 ctttgcgcagaaaggctttatcaagccttgXcaatattgttggcgcgggaaagttggatcc 

Escherichia coli NC_011750_31050 caatgagctgaatgccatgtatatgctgaaXgcaaatccagcgggttcagtcagacacgcg 

Escherichia coli NC_011750_59513 gataatggcggcaacacaccggatgatggtXtctgacaatcctccagtaccgcctgatgac 

Escherichia coli NC_011750_93572 ccgggatctctatatcggcgttagtggtatXtaaacttcgttgccgcgtccttgttcgttg 

Ethanoligenens harbinense NC_014828_16438 cgatgtgacacggatgttctgcttcaacgaXgaagatctggtaccgcagtaagaattacgg 

Ethanoligenens harbinense NC_014828_19972 ctgggattgagcgaaagtagtttcaatacaXccaagcaacaggccaagcacgatgcttgtg 

Ethanoligenens harbinense NC_014828_26084 ggtcgcttatgataagcagatggcctacatXggttggaataggccacatgcactttggtcg 

Ethanoligenens harbinense NC_014828_45346 gaagcctcgattacccggtcctctttcataXaaatcgacagtcctcggtgcctcaaacttg 

Ethanoligenens harbinense NC_014828_54641 ggatcgatttaaggctactctcgtcttatcXcttcctccgaactgcgctactttgtcttcc 

Ethanoligenens harbinense NC_014828_61093 gtccatctcccggaatttatggagccagaaXcaggcgttgacgctgtgcctgtttagttac 

Ethanoligenens harbinense NC_014828_67250 ggtcagtatcggctattccattgacccgaaXtacggacgaactcgtctccgtaacccatcc 

Ethanoligenens harbinense NC_014828_75239 caccgtgctgttattggcatatgtcacattXcgtttgttggctgatgacatctccctgcgc 

Ethanoligenens harbinense NC_014828_91198 gtgagcatgttctgcttggcgcccaggacgXttatccgcgctgtatttattggaaaggaac 

Eubacterium eligens NC_012778_12294 gaatacaacattgtcaagcgtgagtgcctcXaccctgattagaaggaaggcttgcaaggtc 

Eubacterium eligens NC_012778_26007 gactgcttatacagataatgcgtcctgatgXagctgcttggtgcgcatgttaccggtaagg 

Eubacterium eligens NC_012778_3739 ggagctgcactcggctatctgatacttgttXgatccgattacaggcagacttggtcttaac 

Eubacterium eligens NC_012778_50476 ggctggtgtcctgttcccattacaataactXagcacctttcctgcaagcaccattggtgcc 

Eubacterium eligens NC_012778_52874 ctgcaccttccttgtggccgctatcgccttXtcttacggatgttattctcgattgcctctg 

Eubacterium eligens NC_012778_63442 cattcctctgcccagtctgcgtgagaagccXttctccgatgtaatgtcatacttaggaatc 

Eubacterium eligens NC_012778_65879 ccgtccgggtatatttgcatcaggtgatgtXtcttgacgcagacgagactggtcacacaag 

Eubacterium eligens NC_012778_68656 ctgcacttgctttgacaagcacttcatctgXgctggttgccaagtcttgtaagcttcatac 

Eubacterium eligens NC_012778_6947 cgtcctcgttgccgtccttgatagcctgctXggagcttgtctggaagcattgaatgtattc 

Eubacterium eligens NC_012778_793 ccggtcttaaggaaggaaagataagatgccXagagtgcgataaatgccgggctggaagtac 

Exiguobacterium sibiricum NC_010556_13224 gggcggaagtcggcgtgtatttcgatcaagXttggtgacgagattaacgcgagtagctatc 

Exiguobacterium sibiricum NC_010556_18232 gtcgaggccgattctggacttcttcggcaaXacaatttatcgttggatttatagtggcctc 

Exiguobacterium sibiricum NC_010556_34711 gttccgttgatcggattgattccgtccaccXataacaggagtgacaggattcctgatcctc 



Exiguobacterium sibiricum NC_010556_38445 ggcggaccgggtctttaaagtgctcgatacXcttgtctgaattccaacaggctatcgtttc 

Exiguobacterium sibiricum NC_010556_69850 ctcggcatctggtttcgcggctgcatctttXaaacgtatccatgaactgcgcaatccgttg 

Exiguobacterium sibiricum NC_010556_8425 ctgttatcggaccggaccttcatcgggtatXttgaagacgacgttccaaacgtttggacgg 

Exiguobacterium sibiricum NC_010556_85116 gatccgttatcgatcagcttgttgttgcttXatccggttcattcaggattaccgtcacgac 

Exiguobacterium sibiricum NC_010556_96816 gacagtatgtagcaccggcaacaaattgttXcttctgcccgtatctcaagttcgtcaagag 

Fibrobacter succinogenes NC_013410_106085 cgaatgggcttctggtgtccgtaacattgcXcgctccgagtggctttacgtttgaccatag 

Fibrobacter succinogenes NC_013410_115006 ggtgattggcaagacgaacgtgaacttgaaXtgctggcgtgattgtgaaccttgcgctttg 

Fibrobacter succinogenes NC_013410_14437 gtttgctccttccttgaacggaaatacttgXgattgtcgcaagccctttcatgtgacctag 

Fibrobacter succinogenes NC_013410_28229 ggttaattgccttcgagagattcgtgtggaXtcatcttcgcgttgttcaagaccttcttgc 

Fibrobacter succinogenes NC_013410_34399 cttatcttcggagcaggctgctaaagcgatXaggttctgttccaacggtggatactgctcc 

Fibrobacter succinogenes NC_013410_49732 ctcctgcacggtcgaagtaaacgatgacatXaaagaatggcaccgatggtaaggatggaac 

Fibrobacter succinogenes NC_013410_61983 cgggtaaagcttataggccagcccaacgtaXcaacggaacttggtctattccgttcacgtc 

Fibrobacter succinogenes NC_013410_67772 cagttctacctcacagatttgccgattgacXatgccggtcaatgtggaactttcatcgaac 

Fibrobacter succinogenes NC_013410_74293 gttcaatacctgagtttcgagagcgtcgtcXatcgggcattgcatctagcaatggtttcag 

Fibrobacter succinogenes NC_013410_93745 ctaccagcacgatttacaactcatccgcgaXttgggcatttgacgatttcgtgcggaatcc 

Fibrobacter succinogenes NC_013410_99249 ctgagcgctatgatgccttgtacatggtggXaggtttacggacaaattgtgatggcgcttg 

Finegoldia magna NC_010376_2096 ccttgttaaataccttgagttaggtggcgaXtttctacgctcactatggcaaggcaagtgc 

Finegoldia magna NC_010376_40878 gttatagcagcgcttgcacctggtagaaccXaaactatcgaatccacttcgaaccaaagcg 

Finegoldia magna NC_010376_4704 ctatgcaataggagcgacagcaccacttctXtataatcacgatttcgctgttggcaggaag 

Finegoldia magna NC_010376_50487 gccttctttgtgagcctctgcaatctgtttXaagctcatctgcagtaaggccaagctgttc 

Finegoldia magna NC_010376_52417 gtcacattcgtagaaatgtgggcaaagcggXttcgtatgtaatgtcttgcatgctgcatcc 

Finegoldia magna NC_010376_56180 catggaagtgcgagtattacatgcgtgcaaXgcagtttctctgacatcgtccatgtcatcc 

Finegoldia magna NC_010376_57464 ccgatgcactcgtgtcatcgacagttgcacXaagtcatcactacaagcggtgaagtgttcg 

Finegoldia magna NC_010376_5837 gggaatacttcgcaccaaatacttgatgcaXggcatgctgattacgccgtttgcggtgttc 

Finegoldia magna NC_010376_7541 ggtcaacttgacgggacttcgattcctgttXgctagttacaatcatttggcgaagggtgtc 

Finegoldia magna NC_010376_9365 cgttggacttagcgcagttgctggagatttXtgctgtgtcactagcatgcttgacgacatc 

Flavobacterium columnare NC_016510_582 ctgcaagcggctcgtatgataggaggcgagXtcgatagaagtcgaaccaggaacaactatc 

Flavobacterium columnare NC_016510_67264 gtgcgaaggtgctttactaatgggttcagcXtgcttccgctcttagcatggctaacaatcg 

Fluviicola taffensis NC_015321_127818 ggcagttgcagttatatttgccgtaccggcXctttactgcaaagatatctgtttgtcctcc 

Fluviicola taffensis NC_015321_147568 ccgtgaaacgtatggaagggacgtatacaaXacggagttcaggaatggatcggttacgtgg 

Fluviicola taffensis NC_015321_15036 gaggaaggcaatagctatctatcttgcaggXtcacattaaccgttgccacggcctcgaatg 

Fluviicola taffensis NC_015321_27056 ctggcgttaaagtaaacggtcctgctgactXcaatccctaccgtaatgttatttaccgctc 

Fluviicola taffensis NC_015321_34689 gattcgtctgtaccatctgtattatttccgXtttgggcctccagagccatttcctggattc 

Fluviicola taffensis NC_015321_45540 cctcctggaatattcatccctggagaagtaXtggctatttgccaactgaatcgcagatgcg 

Fluviicola taffensis NC_015321_61787 ctttcttgccaagtaacccggttattgcagXgaccaatcggagttgcagcgcatttagctc 

Fluviicola taffensis NC_015321_95590 gtatacccggcattgttggtataacggatgXatgctgatattcggatcggaagcgatggtg 

Francisella tularensis NC_006570_13817 ctagaaagaggcttgggctggagcgttgatXggtgctgatatggatacctctacgacaccg 

Francisella tularensis NC_006570_55149 gtcaagtcttctgagcctcctgttatattcXgcgcaaattgctactacaggcggtactaag 

Francisella tularensis NC_006570_61048 ctgataatgtcgttccagatgtatgtggagXctcttgtaccagcagcataccttgcttgag 

Francisella tularensis NC_006570_61092 gcttactacttggctggatcggtgttcgctXttcgagagggtttcggtggtatagtgttgg 



Frankia alni NC_008278_130485 gaggaatattcgaatgcgtattgtggtgatXaagccgaatgtcacttctggcctggtgatc 

Frankia alni NC_008278_14548 ccaggaacgtggatccgtgagctttctagcXgttgctatcgtatttccgtcaggtgccttg 

Frankia alni NC_008278_151199 cagcttgcagtcggtcatgccttctgtcaaXcgataaggttaggtttagctaagctggtgc 

Frankia alni NC_008278_196376 ggctgtcgctagcagatccgatattgcatgXtctaactcttagctctcggtcagcaggtac 

Frankia alni NC_008278_220877 ccatatcacgccatggcgtagattcctgtaXccatcaatgcttccgacgcccatctgtgac 

Frankia alni NC_008278_228951 caacctccaccgcaaatgaattggctgagtXgccactacttgaagatcgctgatgcgagag 

Frankia alni NC_008278_233598 gttagtcaacatcagaacatgaatatcaacXgggatgacccgcccgagtggtccatctcgg 

Frankia alni NC_008278_249051 ggaaattcacgaccttcttcatcgggatcgXtcttccacagcttcatccacagacgaaccg 

Frankia alni NC_008278_28344 gctcaaagcttgttatgtcggctcggcgctXggatctcaactcagttagccaacgataacc 

Frankia alni NC_008278_6441 gctctagtctcgagcgctcaccagattcagXtcgaatccttgttgaccaacttcccgcatc 

Frankia alni NC_008278_84303 gaaatacgacaacatgcctgtcctggacctXgctgcatctcgcacggatagatcttggtcg 

Frankia alni NC_008278_93954 gtagtttctttccaggtcggcgggagaatgXtggagcagtccgatcagtagtgtgaatcac 

Frankia alni NC_008278_99532 cccgcatttgagatcagcaagacatttgagXcatctacaccaccgcgagggattgacgatg 

Gallibacterium anatis NC_015460_16314 cgaaacagccggatcagcatgttcaactacXtttggtattggcaaccaccaactgaggcac 

Gallibacterium anatis NC_015460_22396 gtactctgtggtaacagaagatagtgcagtXaactggcaaagcggatacggctgttggaac 

Gallibacterium anatis NC_015460_29030 cacggttgagctatcagccacagaacaatcXtgtcgggctggatggaaattcactaccaag 

Gallibacterium anatis NC_015460_36133 cattcaagtattctccgaaccgtcaatgtcXtcgtgtcagcggtttagcggaatcgccaac 

Gallibacterium anatis NC_015460_4555 gcatgataaccttccatcggtggaaagataXcctaacgcagcccacaaccaacttgaaccg 

Gallibacterium anatis NC_015460_53880 ggctgcaatggtgtaaccggattattaggcXtcaatgccgataacagattgatttgcctcc 

Gallibacterium anatis NC_015460_56425 caattcgatggctatgggtggtagtgcacaXctatggcggtcaaactttggcaaatggtac 

Gallibacterium anatis NC_015460_58632 gtcgagcaaccgagattgccttgccggtgaXaaatcctgatccagctcagtaatgacgacg 

Gallibacterium anatis NC_015460_64 ctttctccgggcatagtaagttcgttctgaXtcctaaatgtttattgggcttcgcctgccg 

Gallibacterium anatis NC_015460_66675 cgttgctaattgttcgggtgcgtaacgtggXatcgtgttgcatatcacaataacccgacag 

Gallibacterium anatis NC_015460_73777 ccaatgcttccgcattagcaatagtgcggtXaaatatccatttgcccgccaacacgcgctg 

Gallibacterium anatis NC_015460_7586 gtaagttctcgcaatgcgtttgattgtccaXaccgttcttaaccaactggttgcggtttgc 

Gallionella capsiferriformans NC_014394_25190 cccgtaggcagtaatactcggatgctgacgXaagccatccatgtttgccaacgtgacgttg 

Gallionella capsiferriformans NC_014394_33496 gcagcatcgtcgagaatcggattgctgaatXatgcgttgctggttagtctgtccgagtgtg 

Gallionella capsiferriformans NC_014394_37196 ccttctgtggtcattctgtcgagcataggcXaatttaaccagtttgagggcggtcgctaag 

Gallionella capsiferriformans NC_014394_51116 caacacctcatcagagctgacatgatcataXgatgtccgctgcagatgcgagcatttcgag 

Gallionella capsiferriformans NC_014394_86580 cacgatctcccttaggctgctttagaatgcXcgcccgccatcatcaacaattcgacgaagg 

Gallionella capsiferriformans NC_014394_98325 caggtatttcgcggcttgcttgatagctttXccggctatctggcaacccatgatgcaacag 

Gardnerella vaginalis NC_017456_16348 cttagagcctgtacaacaacgcgaatggcaXtccataatgtctacgcgaacgttgtggcgg 

Gardnerella vaginalis NC_017456_23621 cgtgtgaagcgtaacagttccgcggaagcgXgcgaacttgctcattgtaaatcgcgtcatc 

Gardnerella vaginalis NC_017456_31127 gtttcgacccagaagtttcgttcccaatcgXaagctgttaagggcttgaaggaactttgcg 

Gardnerella vaginalis NC_017456_40942 gcccgcactcgaccatcttcacttacatcgXtcaacaatcgtgctcaaataatccgcgtcc 

Gardnerella vaginalis NC_017456_47947 gccaactataaccgtagataaaccgcggaaXgaacgcgtctgaagtgataggcacagattc 

Gardnerella vaginalis NC_017456_4824 cgcgtttacggtctgctggcgggaagtaggXtttgtgatgcgatggtcaattggagcatag 

Gardnerella vaginalis NC_017456_57494 ctggaccttgaatcatcattggcaggcagcXcggaaagcgtgtaccaaatactcataaacg 

Gardnerella vaginalis NC_017456_6 ccgtgttgcgccataatgcacttctaagcaXaagccgccatagtatggtctaatactctcg 

Gardnerella vaginalis NC_017456_9532 ggtttggttcattccaccgagcgtcagcgcXatggctaacttgaagatcactctggtgcac 



Gemmatimonas aurantiaca NC_012489_106858 gagtgtagagctgagctgatacttcgccatXggtcaggttcatcaggttcacctgcaatcc 

Gemmatimonas aurantiaca NC_012489_128236 gttgttctgttgcccttcgtggttgatcagXccggcgccctcgattgcattcacatcattg 

Gemmatimonas aurantiaca NC_012489_133719 gcaagcctcgtatgtgaatgtgcatcgacaXaagatgggcctatctcgagcgtattgcctc 

Gemmatimonas aurantiaca NC_012489_144858 gattccagacgctttggatcgtaatctctgXaatgtcgcgagatagagcggcaggcatctg 

Gemmatimonas aurantiaca NC_012489_145901 cgatcaagtacatccttgtcagggatctccXagcacagcgcagctgtgcaactctttcaag 

Gemmatimonas aurantiaca NC_012489_154184 gctccggtattgaaaggatgtcgcgttgatXtcgggtatgctgttcgcgagccatgtcatc 

Gemmatimonas aurantiaca NC_012489_26405 gcatgtggttgtcgaaagagtggcaatactXcgaaggcctgcaatggagacagtggcttac 

Gemmatimonas aurantiaca NC_012489_4504 ctctcacctgtggagatgtgctaacgtatgXctgtcgcgtcctgaataacgtctacacatc 

Gemmatimonas aurantiaca NC_012489_46733 gtctggtgttcatcatggacctgtcctggtXccatgcaggtctttctcgaatgcgagaatg 

Gemmatimonas aurantiaca NC_012489_80922 gcatggtgcactgagattcgtcgattccttXcgggtgaaggtcgacaaacgcgttgaatcc 

Gemmatimonas aurantiaca NC_012489_87 ggcatgctgaaattcagcgtgaccacaccgXacgcaccggatcaagatgtcgttcaattcg 

Geobacillus sp. NC_014650_10445 cttctattacttcaatcagtggtgttgctgXgggctgttacaggtaaagacacagctgcac 

Geobacillus sp. NC_014650_21179 ggattaagatgcatcagctgaacgatttaaXtcaccatccggcaaatcgccacagtgttcg 

Geobacillus sp. NC_014650_21507 gtatccattgaactggccacggtgacgtcgXctgatgagacaacacggatataacaaagac 

Geobacillus sp. NC_014650_21567 cgcgtgcgattattcagacagaaggcgctgXtgccaacatattatcgtcacttgcgatcac 

Geobacillus sp. NC_014650_80121 ggttgtcattggtgcaccagcatagccgatXcaacatttgcacgcatttctccgctaaagc 

Geobacillus sp. NC_014650_80145 cagcgatgctgctactttcgtcacttccttXgcggtcatgctgcttaatgccaattctttg 

Geobacillus sp. NC_014650_80981 gaagatggcggtctttatccaatgctgcgaXtcgctagtttcattagctgcattagcgccc 

Geobacillus sp. NC_014650_84019 cgctgacgtgtctcgctatcttcaaccatgXtcgggttgtaggttgtacaccagcacatag 

Geobacillus sp. NC_014650_85485 caattgtttgcattgcagatcgccattaatXcccgtcaacatttgccctcccgtggcaatc 

Geobacter sp. NC_014973_105019 ccaggttattgaggagcacataggcccgttXttaccatcgcagggtactccaggttgtacg 

Geobacter sp. NC_014973_115094 cctccttcctattgagtatgtagtcactggXctgcggtatcatcggtgctgtcgtcttcac 

Geobacter sp. NC_014973_123259 cacggcatctccagtgacctgaaatctgaaXatctacctcgcgttgggcaacctgaaactc 

Geobacter sp. NC_014973_138806 ggacgcatcgtgcacaaagaggtggcgaatXattgtcgtgatcaacgacaagactaccacc 

Geobacter sp. NC_014973_14682 catctgaaggttgaaggttggtgtcgaagaXataaaggtgactgcatggaacgcaacgaac 

Geobacter sp. NC_014973_155999 gcacatcctttgttgtccattccgctctacXctgctcatggcaatcgcggtggtattcgtc 

Geobacter sp. NC_014973_166009 gggcttaagtgtggcgttgtgaaattacgtXtggcgttgtgaaattacctgcggcggtggc 

Geobacter sp. NC_014973_175766 gatctacaagtcgtttaccgcgatgcacaaXgtctatcgcgatgcacaagttatcgaccgc 

Geobacter sp. NC_014973_20933 gttatacgtaatcccgtctattgtgcacagXgaactcatccgtttgctggaaattcgtcgc 

Geobacter sp. NC_014973_40378 gaacgggtcggcgtgagaatttacggttaaXatccggcacagaccactacttgagcacatc 

Geobacter sp. NC_014973_53246 ggccgtattcctggcgattgccttcgatctXgcgtcacaaactccaggaaatcatagtggc 

Geobacter sp. NC_014973_712 ccgtctgcttcaccatcgccgtatacacatXactacctgatcaacctggtgctttccgctg 

Geobacter sp. NC_014973_88231 ctgcttcggttaaacggcttaccgtttcggXaacggcttaccgctttagctaaacggcctg 

Geodermatophilus obscurus NC_013757_122701 gaacttgacgaaatcctccgctttatcgaaXcccgttccgggacatgtagtcatagcgaag 

Geodermatophilus obscurus NC_013757_169807 cactgtaaccgtgagagatgttacgtataaXgggtccgaacagcctaacggtgcggacgac 

Geodermatophilus obscurus NC_013757_24609 ccgacgcccttctaaggatctctatgcgtaXcatgtagaacatgcggaagtttacctcggc 

Geodermatophilus obscurus NC_013757_52154 ggcctcgctggatatattcgtccgctctctXctcaaccttctacgacctgaagcatattcg 

Geodermatophilus obscurus NC_013757_52190 caattatgtcctgatcatcgcctcagccctXtcagtcagaacagcaacgtagcaccctaac 

Geodermatophilus obscurus NC_013757_52269 cctcaagatcaacttctctattagaggtgcXccactcaacatcgaggtctgtatcgcctgg 

Geodermatophilus obscurus NC_013757_88868 ctcagcgctcatggtcctgtgctacccgtaXcagttcttcgaccttgttcctgatcttgtc 



Geodermatophilus obscurus NC_013757_90056 gacccgtcgggcgcagatgagggtgatggcXtactaagaagacattgcattagttggttgg 

Geodermatophilus obscurus NC_013757_95591 gaacatcgaatgtgcaatgtcgaacacaagXtgccgactgcttgcttcggtgttatggacc 

Glaciecola nitratireducens NC_016041_113664 gtttacggttgcatgggattgggtggcggtXcatgaccactaccctcaagctagtcaactc 

Glaciecola nitratireducens NC_016041_119972 caatcattatatccaacgcccaatgcttgaXtacgcagcgtttgccggcaacgtatcactc 

Glaciecola nitratireducens NC_016041_19567 gaatagctgggtcgctgttatctgttcaacXtagtaatgctcacggtgtctgttggtctgg 

Glaciecola nitratireducens NC_016041_28342 cattcaaaggctcaaatgtgaaagtaacggXcgccaggtttcgccgattactgtgttgcgg 

Glaciecola nitratireducens NC_016041_69009 gcatctaataccggctctaaggatggtgttXcccgctctatcacttataacattgccttgc 

Glaciecola nitratireducens NC_016041_80 gattatacagctgctactttaccagcgcgcXgatggtcatcgccttgctttgtcgacgctc 

Gluconacetobacter 
diazotrophicus 

NC_010125_103116 cccggtagacggataatgcgatgggtccatXttctgttcgcttgcgtatctcccaatcatg 

Gluconacetobacter 
diazotrophicus 

NC_010125_121557 gatcctacagaagcagatgcacgtgaaacaXaccttcctgcctttcgtcatccggaccacc 

Gluconacetobacter 
diazotrophicus 

NC_010125_125899 cgactttctgtcgtcgtgactgcctcaacaXtcctccataacttgcgtgatgaattcagcc 

Gluconacetobacter 
diazotrophicus 

NC_010125_131376 gtgtacaccggaatttctgacacatagagaXaacgtggtaagttctcagcgatttggcgcg 

Gluconacetobacter 
diazotrophicus 

NC_010125_30711 gtattgaggtccggattgacgccgtacagtXaagttgaatccggtgcggtcataccgattg 

Gluconacetobacter 
diazotrophicus 

NC_010125_36191 ggttcgattctgaaagaatgcagcggatggXggaaacatactgtgttggtggctctccctg 

Gluconacetobacter 
diazotrophicus 

NC_010125_43124 gcgacctgtctgtttgtaacaatttgtatcXgggtccggtccgttcgcaggattatggcgc 

Gluconacetobacter 
diazotrophicus 

NC_010125_5359 gattctgcggccagccatcgaagctgcaaaXagcgtttaacggcactagatttcgggaaac 

Gluconacetobacter 
diazotrophicus 

NC_010125_56333 ggtgacagttcggccgatggtgatggaaggXgcgggaatggatatgcagatactttgtatc 

Gluconacetobacter 
diazotrophicus 

NC_010125_64788 cttcaccacctttccgctgaccatctgccgXcccgagaagacgaatcgtttacattcatgg 

Gluconacetobacter 
diazotrophicus 

NC_010125_81716 cgatcaggctagaatgaacctactgagatgXgtgcctacctgttgcctatcccgtccgaag 

Haemophilus influenzae NC_014922_16877 ctaacggcaagtgttgcttatgctgaaccaXaacgtgcttgcctattccgttatgcttggg 

Haemophilus influenzae NC_014922_27861 ctgccgactgatagcctgtattagtcgctgXtcgctgccgactgatagcctgtattagtcg 

Haemophilus influenzae NC_014922_32971 gtaatgggttactgtcgctcccaccgtgaaXatgatctttaggcactcggcgttgagcagc 

Haemophilus influenzae NC_014922_33339 gaacaagacccgcaggattcccttcgagttXtagacgctattaacgtatctcgctctgttg 

Haemophilus influenzae NC_014922_46225 ctcttggctctatgcgtggatctataattaXcgccattaatagctgctacgaattcgccgg 

Haemophilus influenzae NC_014922_47187 gtgggattatccattcagtcacgcttgcccXatggtgctgagtttatatccgctagcagtc 

Haemophilus influenzae NC_014922_47446 cgttacctcaggaagaagaacagcaatacgXttgagcaatttggcgaagcaacgcacggtg 

Haemophilus influenzae NC_014922_55900 gttctaaccaagctaccttatcttcaccgaXtggtgtatttcttcggttcgtggtcttgcc 

Haemophilus influenzae NC_014922_56544 caaggtggtcaaggtgcgacacaaactaacXttatctactggcgatttagtgctggtaacc 

Haemophilus influenzae NC_014922_58004 catttggcaaagtgaggttaaatagtaccaXgtgcggtggatgccattggcactggctcgc 

Haemophilus influenzae NC_014922_60985 gaacgccattatggaaagatgcttgaccagXaaccagcatcatgtttacgagcttgagcac 

Haemophilus influenzae NC_014922_61502 ctgccctgctgttgcaccgttaaataacagXgccgctgcttgcggtattaggaagataagg 

Haemophilus influenzae NC_014922_61604 gtcgccctcttggtcggcaccgtaatcattXacgttatttacgttattattgtgcgatggc 

Haemophilus influenzae NC_014922_65202 caaggcgttctagtgccgatgcaatttcttXttaacggagctcgatgagcggtggcttgtg 

Haemophilus somnus NC_010519_21194 ctcggagggctatattattgtcagagccatXctaatgaccgctgctgccgtatcctccctg 

Haemophilus somnus NC_010519_28738 gcagacaacggtaacctgttgctcaacatcXgatctgatttcgctcttagtagaaaccgtg 

Haemophilus somnus NC_010519_2944 cgatcctaaagcagttgcttgttgccctccXaatagaagcataaccagcagccattacgtc 

Haemophilus somnus NC_010519_32586 gggcggaagtggtgcaaatggtgcaactggXcacctcgatttcctctaaagctggaagtac 

Haemophilus somnus NC_010519_34438 ctcgcacttcggttcaacggcatacactcaXgcaacttgaacaacctttgcgagcaattgg 



Haemophilus somnus NC_010519_354 ccaactattggatattgaaccgtggcgtaaXggatttggtggaggcggttactaaccttgc 

Haemophilus somnus NC_010519_39023 ccgcctcgccattgcgtaaagcgttcgcttXtgccttgattatctgtaaatacgaccgttc 

Haemophilus somnus NC_010519_43549 ggacgctcatgataagtaggcgtttgcaccXaacaacggtttattaatccgctttacctcc 

Haemophilus somnus NC_010519_44647 gagttattggagcgtacagctgaaagcgtaXtcacgcatagcggcaaacggtgtccaaccg 

Haemophilus somnus NC_010519_62533 gtaacccatgctagagccttagagattaaaXgacgggagaacgtttgaatgtgctgagggc 

Haemophilus somnus NC_010519_68218 cacctcaaccggcgatttcggtggtggtgtXtaagattatgctgaaactacacggcaacag 

Haemophilus somnus NC_010519_8488 cggtgactttccagaagggagcttgtctgcXaataggcactatcttgccagcctgttgatg 

Hahella chejuensis NC_007645_199724 gcgctctcagccaagtgacgcttcgccagcXttaccagtgttgattaacaaataacgaggc 

Hahella chejuensis NC_007645_213858 ggcacatcttcaatagaggcataagtatctXcgttgcaacggcgtccttaccagaagatcg 

Hahella chejuensis NC_007645_228292 gtcattgccgttgaaggtcagttcaggctgXatcggtcttcaccaccacttggcgttgatg 

Hahella chejuensis NC_007645_26144 gaccgaagttgatcaagacggtcggcaatgXtgggcatcgcgataggattgctgttatacg 

Hahella chejuensis NC_007645_38788 gctaagaacctcaatgcccatttccgccgcXccagatgttgaaaggatagagggcgttgac 

Hahella chejuensis NC_007645_63918 ggtggtgtcctgcagacggtccttaacactXaatgctttcaagtcggatcagagacttctc 

Hahella chejuensis NC_007645_74 cggagcacttccctaatgtagaggaagaacXgtagccatttcatattgtccacattgccag 

Hahella chejuensis NC_007645_74424 gcggaattgaagcatagcgagcagcgcttgXgcattggaagcattggtaagcgaacgaacg 

Hahella chejuensis NC_007645_88295 cgtcttccgatattctgaagttcggtgaagXgagaaggcgaggcgttcaacaacgttgagc 

Halanaerobium praevalens NC_017455_39372 gcttgtgcctggttccgttaggaactggcgXattattgcacataacgttactgggatttgc 

Halanaerobium praevalens NC_017455_43316 caatcccaagctttcacaggtgtctccaaaXaggagttctaactgggattctctggtgttc 

Halanaerobium praevalens NC_017455_50816 cttgtgcctgattccttaggaactggcgtaXtaatttcggctaacgtccctgggatttgcg 

Halanaerobium praevalens NC_017455_50848 ctgtttccacaggaactggcgtaaagcttgXacataacgtccctgggatttgcgctcgtgc 

Halanaerobium praevalens NC_017455_51074 ggatttgcgctcgtgcctggttccgtaggaXtttaagttagtattgcacataacgttcctg 

Halanaerobium praevalens NC_017455_71000 ctgtagttaggccttgacccattgcgtccaXtaacaatagctgttacgtcttcagcttgac 

Haliangium ochraceum NC_013440_146189 gctctgctgctgtgaaccaagcgggcatcgXgatttccgatgaagacaaatcgatttcgac 

Haliangium ochraceum NC_013440_175368 gcaaactctcgactatccgtacaccgatttXcctcctattcgaggcggactttgacgagac 

Haliangium ochraceum NC_013440_198323 gtggctgccaatcacattcggaatctcttcXatatccatatagttcccgcacgccaccgtg 

Haliangium ochraceum NC_013440_223338 cgtcgtttccacgacccaacagtcgtggccXcaatatcggtagcaagggtatattcttgac 

Haliangium ochraceum NC_013440_25116 cttgtcacgtttctttccgcaggcgagccgXtctttaacgcaacaatgttgcaatagcaag 

Haliangium ochraceum NC_013440_283724 gtctacactatggagagccgatacattctcXggagcgcaattgcgacgtcatgtctatttc 

Haliangium ochraceum NC_013440_295124 cgtggcggaaagcgaagacggctccgggtcXtattcccgaacctgcaataaatttcattgc 

Haliangium ochraceum NC_013440_312462 gatcccgaaaggccagcctgattgaatgacXgaccttaatctcacctatcgggcgatcaac 

Haliangium ochraceum NC_013440_32992 gccatgatatcggccatattctgaatctcgXgacattgtccgcctgcaagcgaagccgttg 

Haliangium ochraceum NC_013440_47662 gatgttctgtggatcgttgaactcggtgcgXacggctggttccatacttgcgatgatagtc 

Haliangium ochraceum NC_013440_89533 gtgtttcctttcgatatcgaatcattcgcaXcccactattgtcttcctgcgtcgtggcatg 

Haliscomenobacter hydrossis NC_015510_103934 gcggtaccgatttggtgacccacacgttgcXcattggaactatagtacacccgactgaatg 

Haliscomenobacter hydrossis NC_015510_14522 gcaacatcaatgcgaatggtatcaacccttXgtcaggaagccatcaagactggtattagcc 

Haliscomenobacter hydrossis NC_015510_153222 cgccattgtggtagatttcctggacctgatXtatcgtaattgaacaggtagttgaccgtcg 

Haliscomenobacter hydrossis NC_015510_278976 ctccgatttgcctttgaacatggcgatggtXgtcttcgctacccaattcagatagctttag 

Haliscomenobacter hydrossis NC_015510_30097 gggcagcagccatttggtcatacattctctXaaatgtcaatattcggccctaccgcttgcc 

Haliscomenobacter hydrossis NC_015510_46969 gccataccgcgcatgttcaggtgcatatggXcttaccaggttgtacaccatcaatcacttg 

Haliscomenobacter hydrossis NC_015510_76839 gtaacctcagcaaagcaacccggattccatXatctgatcgtggtggtacgtgacgagtgtg 



Halomonas elongata NC_014532_1095 gcctggtgcgactgttcggctatgatcatcXatcgggacaatgtgattcgtttcagcgatg 

Halomonas elongata NC_014532_125176 cgaggccatgatgatcaacaggcttgacctXtgataagccacaaggaacaatcagtgacgc 

Halomonas elongata NC_014532_22060 cactcgcgattcatggctgacaaaggaaagXagactgcatcatgagaacgctggcaatggg 

Halomonas elongata NC_014532_39935 catgaaagtattgcacattgtttgcctattXgttcgtgaacgtagtgtcgcgccgtgtcgg 

Halomonas elongata NC_014532_62683 cctgtagttcactcgctccatacctcgcaaXgaataggcgaagcttcttctggttaccacg 

Halomonas elongata NC_014532_6925 cgtgatgcgcacatacgaatactcttagtaXgcaagctcgggacgagtgcgtgccaaactc 

Halothiobacillus neapolitanus NC_013422_16454 cgcgccatgtccggttacattgacatcactXttgcctgatgaagatattcaggccgcgatg 

Halothiobacillus neapolitanus NC_013422_24172 gttactggtgaaaggtcatgccgataacctXctcggcgatggagcatgtcggtatgaaacc 

Halothiobacillus neapolitanus NC_013422_3 cgattcggtcagggtcgatggtacactgacXccggtctaaattcttgttcagtggatactg 

Halothiobacillus neapolitanus NC_013422_33165 gtgccttgttgccttgtaacgttgtcgtgcXatcaagcaatggaagcagagcctgacatcg 

Halothiobacillus neapolitanus NC_013422_37375 cttggtagcgcccgttgcagccaatcttgaXtacctttctgggtattctggtatcgtatgg 

Halothiobacillus neapolitanus NC_013422_4809 cattggtggcaacccgaacacagcgcgcaaXtttgtaactaatcgtgaagccaccgaactg 

Halothiobacillus neapolitanus NC_013422_51343 cctgatcagcggtgttgaacactggaatttXtaacctgcccggatttcacttcgatcgcgc 

Halothiobacillus neapolitanus NC_013422_61400 cgtcttcaaccagatcatgagcttgcgtgtXgcgacaattcgttcggttgctgggctattg 

Halothiobacillus neapolitanus NC_013422_85965 ccatgatttccttgagatgtgcgcgaagttXtgaactgaccgccttccgtggattgataac 

Herbaspirillum seropedicae NC_014323_116432 gtaagtcgctttcaagatcttggcagcattXatcggtagtacccttgcccaggccgctttg 

Herbaspirillum seropedicae NC_014323_137511 ggccaataaatcgatatttaggcaagcttcXgaggagttgtcatgataggcagcccatccc 

Herbaspirillum seropedicae NC_014323_155964 gtgccgaggccagtgctgaatcgcttctgaXactgcgttgacgcgcttagacctattattg 

Herbaspirillum seropedicae NC_014323_170268 cacgatagatgattggtatcgccatgagcaXgggtcgctcttgcctgacgcgttcgttatc 

Herbaspirillum seropedicae NC_014323_183724 gttgtctcctcctccctctttaggaaggatXgattcgatcaacgcgtcaggacaccgatcc 

Herbaspirillum seropedicae NC_014323_24078 gaatttcaatccggcaagtttcattcattcXttctcgtcggtcggcattgcgctggccacc 

Herbaspirillum seropedicae NC_014323_36416 ctgagcaagattgttgttctgcatccaacaXtgtcaaagagcaatggcaggtacgccgcgc 

Herbaspirillum seropedicae NC_014323_46042 ctcgtttcactacaatgcgctgaccatttcXtcaggaccgcagggttcttgcccaaatcgc 

Herbaspirillum seropedicae NC_014323_8454 gtccacaagttgaagaccttgctcagagaaXgattgaccttcttccacgtaggcctggcgc 

Herbaspirillum seropedicae NC_014323_92319 gtagctacgccgtggctttctatgcactttXtggacgtcatccaaagcttgctgcactacg 

Herminiimonas arsenicoxydans NC_009138_102364 gatgctgttgcgtcttaaggcgcgataacaXgatgcaatcaaacgtttgccggatgaatcg 

Herminiimonas arsenicoxydans NC_009138_114048 cgcctgcagggatgaacccttgtctgcaccXgtttacaaagtcgagataggttgcatgacg 

Herminiimonas arsenicoxydans NC_009138_15654 ccaacggtaaggccagtgtttcaggaacagXgtgtcacgaccaaactggatacatccattg 

Herminiimonas arsenicoxydans NC_009138_4 cgataacgacttgatgaaataagcgcctggXcacttagcacaattgcgctacttgcctgcc 

Herminiimonas arsenicoxydans NC_009138_50407 gctcgcaaagcatctcgatacgggaattgaXcctcgaaatcgatcagggactgattcgccc 

Herminiimonas arsenicoxydans NC_009138_61580 gtgatgcgtataacccttataaatcacttcXgatttcatattgcggctccgctgtgctggc 

Herminiimonas arsenicoxydans NC_009138_73819 cagctacttccaagaactggagatacctcaXgacatcgctggagaagctggaaattcagcg 

Herminiimonas arsenicoxydans NC_009138_81923 ctttatccagcgtgttgtataacacgcgccXaggcgatcacggcaacggttgatggaatgg 

Herminiimonas arsenicoxydans NC_009138_87160 gcaggtaaacgatatgccagcgataagcgcXgtcatttctatccatcacgctacaaacccg 

Herminiimonas arsenicoxydans NC_009138_95168 catcacctcgatatcgaaatattcgacgcgXttcggcagtttcctggtcataagcgtcctg 

Herminiimonas arsenicoxydans NC_009138_9592 ctggcgacctgttccggcgtgagttcgtaaXtgaatgatttgatgcacgagagtggtcgtg 

Herpetosiphon aurantiacus NC_009972_117498 catagagcattggagttggccgaatcaaccXgggtcatgcgttctagctcagtttggcgac 

Herpetosiphon aurantiacus NC_009972_128482 caagaatatgccctcgttgataccctaaccXgcgattcggcttggtttaggcatggtgcac 

Herpetosiphon aurantiacus NC_009972_164123 ggctagttgcaccaaacgaccttgatcgcgXaataccacccaaatcaagggcggtatcacg 

Herpetosiphon aurantiacus NC_009972_179079 cgttgagccaacaacgcttgttgttcaactXatacgcagcacttcgttgagttgttgtgag 



Herpetosiphon aurantiacus NC_009972_21060 ctagatatccctgtatccctaattcacaaaXacccgtctaacagggtgtcctatactcgcc 

Herpetosiphon aurantiacus NC_009972_44039 ctatgttaatcctaagcctgctggcagcacXgaagtggttccaaggcctcttcaccaatgg 

Herpetosiphon aurantiacus NC_009972_86329 cgtttgacgtcacgatcattgaacaccgatXgcacaccagttggacaactcttgatgccag 

Herpetosiphon aurantiacus NC_009972_95843 ggcttagatgccaatggttcgattgagatgXggtacattggtggtcaatgctgctggcgac 

Hippea maritima NC_015318_19305 gcccgaaagaggcgtatgaatttgcaaagaXttgccaagattcccgtattggaaccttcag 

Hippea maritima NC_015318_195 gccgatagggtctttaatatgcttatgggtXctgcaggttacgataagtgatgctgaggag 

Hippea maritima NC_015318_22791 ctatagactgtagagccgtatcatcatcgtXcgtgttcttcccatatgcgctttacccttg 

Hippea maritima NC_015318_2368 gcttaataggccttgggctttacggtttagXgctctgtcaagttctttagcgttgttggtg 

Hippea maritima NC_015318_33579 gaacctgacctttcttgtctgttggcgagtXtctccaccttctctgttgcaaacatgaagg 

Hippea maritima NC_015318_46854 cggcggtaaatatctgctgttgagattgccXgggtaagccgatctgttctatcagctcaac 

Hippea maritima NC_015318_50133 cctatccctaaaggcttcattatccgtcacXacaaagataggttgtgttagccgcagaagc 

Hippea maritima NC_015318_7725 ccgctttgaatgtaaagagtgatgctttggXtcttggcaagcctgtttgacgcattgagcg 

Hirschia baltica NC_012982_107508 cctcacaaatgaccgcacaatattgcagcaXggatgatgtatccgatagttggattggccg 

Hirschia baltica NC_012982_115062 cacgtctgctggtgtaccgtatggaaggacXtcgcttggatggctggaatgttaatgctcc 

Hirschia baltica NC_012982_11545 gtttaaagttgctatccattatcgctcatcXagctatggcgacgtgccttggtgcacgcgg 

Hirschia baltica NC_012982_15838 cattaataccgatcacgccggtctggatgaXggctgttggatatcataccgcgtcattggg 

Hirschia baltica NC_012982_21839 cgccttatggccctattccagtgtctaaatXcaggctttgtacgcctaaagcaaatcatcg 

Hirschia baltica NC_012982_31646 gtttccgtggttctaaaggtacatcataccXgattgaactggcaggttatcccgtcagtac 

Hirschia baltica NC_012982_37378 cgtggagaaccttgtactgtgtccaatgcaXgtgcatgagtgcgtagaagtttatgccgac 

Hirschia baltica NC_012982_58110 gctgaatcaaagttgatggtttcggcgtggXcatcgggatttgaaccgatttctagcagac 

Hirschia baltica NC_012982_6049 ctgattgtttaaagactgttgcaattggcgXctgcccatcaactgtaccagcatcaaagcc 

Hirschia baltica NC_012982_65886 gtgatccattgggactaagtagtatttcagXagcgcgcatctctcacattgcgacgccaag 

Hirschia baltica NC_012982_89485 cataaacctctgtctcataatagacagtcgXctgaacgaccatttgctgagagacgtccac 

Hydrogenobaculum sp. NC_011126_10333 gagcccgttcatttctggatgtggataaggXtactggtatgcacgtaccagaagcgtattg 

Hydrogenobaculum sp. NC_011126_25547 gcagccactacacctttgatcgtaaatctgXgggaccatcacctttaccgttcataccgtg 

Hydrogenobaculum sp. NC_011126_28223 ccttctgccgtttctctaaagttgttggctXtcaagatgtccaaacgcatgtccagtttcg 

Hydrogenobaculum sp. NC_011126_29219 cgccgtaagtttgcatctgttgtggagttaXttgggcctacgcttaccacataaacaccac 

Hydrogenobaculum sp. NC_011126_34382 cgcccgctcctgttataagagctggtgagtXatgagggttctagaaagcttatatacgcac 

Hydrogenobaculum sp. NC_011126_39202 caccaaccctcataggcacagaaggtactaXaggcaatggaaggatccttaccgccaatag 

Hydrogenobaculum sp. NC_011126_40420 ctatcgtcatctcccttgcagaaccaagccXtcatcataagtgtgggctctgccaaagaag 

Hydrogenobaculum sp. NC_011126_46416 gctaccgtcaaatcccaaagcgttgttgtcXgctttgtacggttccttgatgaggtcttgc 

Hydrogenobaculum sp. NC_011126_4746 gttgtccactcatacacatggctatagcatXtcccaccgcattggactgtagaaggtattg 

Hydrogenobaculum sp. NC_011126_48719 ctaaggaacaggcgttaccatgtcaaagctXacactagagcgatgcaatcgcgtttcgatg 

Hydrogenobaculum sp. NC_011126_51550 ctatagacgctgagcttccaaggagagaacXaagaccagaccgctattgtagacttaggtc 

Hydrogenobaculum sp. NC_011126_7272 ctgatagcgctctagtgtgccgatgggcatXgctttgtctgttctttagctttgaaacgcg 

Hydrogenobaculum sp. NC_011126_9384 cggatgtaagacgtgttgttcaaactttatXggtccagatgcttggtgccgttggaatgtg 

Hyphomicrobium denitrificans NC_021172_105828 gctgtaggcggcttcgagcgcagtagagagXgatgctcaggttgcttagtcgatttgtaac 

Hyphomicrobium denitrificans NC_021172_35706 gccgggaattacgtcggtgatcttgaattcXccagctattcggtcatcagaagcaagcggc 

Hyphomicrobium denitrificans NC_021172_52345 cgctatcgacgcaggttggatatagctacaXaagacgcggcgatggtcttcaatttcggcc 

Hyphomicrobium denitrificans NC_021172_57797 cattgtcggcttgatacgtccctctgcatcXgaagcgacaaatctggcgatacttgccctg 



Hyphomicrobium denitrificans NC_021172_64692 caggcgcaacgcacggctaagctcttgaagXtttctttgtatttgaggcatgcactggcgg 

Hyphomicrobium denitrificans NC_021172_77669 ggtaacttccgctccgcaaacgtccgataaXtttgagttgttcgggtgaaagcgtcagacc 

Hyphomonas neptunium NC_008358_103542 cctgacctttctggacatgagatgattctcXatttcgagccgacgggcggtttggacatgg 

Hyphomonas neptunium NC_008358_110535 gaggcgcagttaaagttgaatttgcgtctcXagctgccttaagacctgattaagatgtccc 

Hyphomonas neptunium NC_008358_13996 cgtgaggtcaacggttacactactcaattgXtgaattcaaaggactgtctcgcgtgagttg 

Hyphomonas neptunium NC_008358_27550 cagtgccagtccctcatcttccagaacgttXgcagatgcgcttcaactcagttccgacttc 

Hyphomonas neptunium NC_008358_7229 gcaatatcgcccgataatttattcgcgatcXgaaatggtatttgatccgctttctccgccg 

Hyphomonas neptunium NC_008358_75472 cacggagttatgtcgacatcgtgggtatatXattacactacccactacctttgcgtgacgc 

Hyphomonas neptunium NC_008358_79691 gaacggatggccaaggacattctcttcatcXctgacgcgcaaatctttctccatcctccgg 

Hyphomonas neptunium NC_008358_89421 catttgtccgccatacacttcatgaatatcXcgcatcagccggcgttgaaatcccgccctg 

Ilyobacter polytropus NC_014632_11319 gctatgtcagctgtagcgtctcttataggtXgctatgaacggacgtgcagaggcagctctg 

Ilyobacter polytropus NC_014632_1638 ccagtctcccggcatctttccaggaagtgtXtgaactgaggagggaagttgtgatgctttc 

Ilyobacter polytropus NC_014632_17640 gtgccacgtcacttccagggatatttgttgXgaggactggttcctgtctgtgataattatg 

Ilyobacter polytropus NC_014632_20129 gttatctaggctgaatatagttcccacaacXgaaggcaggaagaaggtccacagaagagag 

Ilyobacter polytropus NC_014632_37638 ggctcccgtctctaccaaaggctcgacaaaXaggagttcctttgaccacctctttgggaag 

Ilyobacter polytropus NC_014632_42363 ccgcagctccatttattctgggacaaggtaXaagtcagcccttggaaacttggagatattg 

Ilyobacter polytropus NC_014632_56046 ctccgccactagagcgtcctttgcctttacXagtgacccaatatccatttcttgtccctag 

Isoptericola variabilis NC_015588_96265 gatgcacgaaatggcattcctatgtcaacgXtgcattcgaattgacgctgacgaatacgag 

Isosphaera pallida NC_014962_140111 ctttacaggtgggaacatgtttcagtcttgXtctcttctgcctggcgctttgcgtcgccac 

Isosphaera pallida NC_014962_171012 gaaccaacgggtcgatcagacgagatgctcXctcttgaccgtggtttggagacgactatac 

Isosphaera pallida NC_014962_182130 gaccttcggtctattacaacatgttcatgtXgccaggaggtctggttcgtcggcacgactg 

Isosphaera pallida NC_014962_45294 gcctcgtcgaatttgatctgggaatgaatgXgtgacgcttgacccagcggcttaatacgtc 

Isosphaera pallida NC_014962_53851 gctttgtagcgcgtttgaacgcgatggtgtXttctctttgaacctgggtggaccttggaac 

Isosphaera pallida NC_014962_79433 ccgaccatgtgaaggttcacctcgttgcgaXctcgggttggaaatgtcgagacggattaag 

Isosphaera pallida NC_014962_89008 ggttgtctgggtagtcttctcggaggagacXtaatatgacgatttgtcaacacaacgccgc 

Jannaschia sp. NC_007802_109015 gtgttgtttagcgggttcggccctttgcggXgcggtgaattcgaacagtaccatatgatgg 

Jannaschia sp. NC_007802_137835 cctttatgaatcatcaagggcttgggtctaXatccgcaatcttgggtatgtagcctcccac 

Jannaschia sp. NC_007802_143488 gcacatcccgcgccgattggtttggagaatXactgattcctttacattccgtaatgaaggc 

Jannaschia sp. NC_007802_28208 gcaggcggcttcgtctgcgaattactagttXagggaagccggtattggtcctgctaaatac 

Jannaschia sp. NC_007802_49434 cggcgaatataacaacgcgatctattcgatXcgcagcgaccgcgaacgtcgaatacgattg 

Jannaschia sp. NC_007802_66994 gatatctcgttgcgatccttgatttcgagtXgttggaatttggctagagctggccaccatc 

Jannaschia sp. NC_007802_76773 cgatcagtcctttgttggtaagcgcttcagXcgtatgcccgggtctatccgttcaatcatc 

Jannaschia sp. NC_007802_8232 ggcgacatgatgagcggattgccaatcatgXttcctgacgacacagccacaatacgattgc 

Jannaschia sp. NC_007802_87122 gttatctatgacaaggatctgttgctggtgXtcggccctcaatgcctatcccgaccctatc 

Jannaschia sp. NC_007802_93966 gaacatcctgctttctttgataaatcggtgXggcgcgaaatttggcatgaactacggctgg 

Jonesia denitrificans NC_013174_10006 cattgcgatgcaacagttagtggcgatttcXgaacccacgtgcaccattgtcgagcttgtc 

Jonesia denitrificans NC_013174_27333 cacgatcgcaatcgttgctttgctcgcaacXgcagggagcttcaatgaagaaatcactcgc 

Jonesia denitrificans NC_013174_39236 ggttccttgttgtgggtgtcctcattgtgaXtcgctgcgatcaaagttgcggccattattg 

Jonesia denitrificans NC_013174_41 gtcagctcgctgagatcgtgttgaaggatcXttgcgaacttgaatcggcaaccagttgatc 

Jonesia denitrificans NC_013174_47489 cacattctcacgttgatgcatctttagtggXctcacaagggtgcgttacattatagcgtgc 



Jonesia denitrificans NC_013174_57563 gacgtagaaaggacttgtcatgacgtcaccXggtcagcgatggttgtggtgttaccaattc 

Jonesia denitrificans NC_013174_62485 ctgtctacaccgctgatgcgctgggataagXacaatgttgtactcgaagcgctcagtcttg 

Jonesia denitrificans NC_013174_66795 gtattgttgccggaaacctgcttcttgttcXtgacgtaacgaggtgaacggcttctcaggc 

Jonesia denitrificans NC_013174_70959 ctgggagtgtcctgatgcgtgacgtggaatXctggaaacgtttgctgtcacacaggaactc 

Jonesia denitrificans NC_013174_80755 gaaccgtggttcactcctgaccaccttcatXacccaccatgacttgtcgatgcgcatgaag 

Ketogulonicigenium vulgare NC_014625_22903 ctctacaccgaatgcgcgtagtcgagaggtXactgtccctatactttcaactggttacggg 

Ketogulonicigenium vulgare NC_014625_30278 ctcagtgggtatatcggtgttgaccacgggXacgatggaaagacagacgatgcagcgattc 

Ketogulonicigenium vulgare NC_014625_40050 cgtgcgggatatattcttaattgacttacaXcgcgtagcgaccacccagatcagatggcac 

Ketogulonicigenium vulgare NC_014625_50165 cgctatacataaagatcgcggtgtaaatcaXtcgcgatagtcggcggcgttgtcatggtgc 

Ketogulonicigenium vulgare NC_014625_54330 ggtaaaggtcgtgtctagcgtaaagccctgXatgaccgaccgcctcttgataattcgcaag 

Ketogulonicigenium vulgare NC_014625_63798 cagaaagtccgcataatagccaccggcttcXgcctagtttgtcaaataccacgtcatcgtc 

Ketogulonicigenium vulgare NC_014625_6568 gctaacgcaactttaagcggctattcagccXagcggttcaggtttagcgtcggacgtttgc 

Ketogulonicigenium vulgare NC_014625_689 gccatcagggtcagaacaccctcgcgataaXagataaagcgcatcaatcggcagtttgcgg 

Kineococcus radiotolerans NC_009664_108895 gcgattgaggtgtcaatcttctgcggtgcgXaacgagttcgacctttcatgtggtcccaag 

Kineococcus radiotolerans NC_009664_126771 ctcacacacggtgatatccctagtgtctccXctgatgctggcaactttccgtttccggttg 

Kineococcus radiotolerans NC_009664_146506 gacgttaggaggagatcgtggtcctcttcgXtgcgacgctaacaacgttagagatcctacc 

Kineococcus radiotolerans NC_009664_150096 gagaacatctaggctgcagcatcggtcagaXgtcgtgagggcagtcgcaatgaatgatcag 

Kineococcus radiotolerans NC_009664_150133 cagagctgttgttcctagtcaagacgatttXgtccgttctggctcagaaggatctcccggc 

Kineococcus radiotolerans NC_009664_20489 gtgagaaccgtaagaacgttcccgggattcXcgaagcaatagcacgttcaactatccggtc 

Kineococcus radiotolerans NC_009664_48161 gcgtcacaatggagatcgaactcaatgtcaXccataaagtctggcgctctcaagcgattcg 

Kineococcus radiotolerans NC_009664_82001 ccgctacgttaacgagacgtaccgactgaaXcgatttcatcgacaatatcggccggttgcg 

Kineococcus radiotolerans NC_009664_82282 ctacaacaagtcctgatccaggctcaaagtXagcaccgtgccggaaagtcctatcgatcgg 

Kineococcus radiotolerans NC_009664_82844 cgatcttgaaacggtgatgggccgtagaacXttgttgaccaactacctcctgcgcgtcatc 

Klebsiella oxytoca NC_018106_101717 gcttcaataaggtcgcatccggcgtacgggXagtaccagcgttataatactttctacgaac 

Klebsiella oxytoca NC_018106_122629 gcagtttgggtattatacaaccgcgccggcXttatgttcgtctgcaatgtcggcaaataac 

Klebsiella oxytoca NC_018106_138560 cggtatcggtgatttgtccggtcacctcgaXtcacaggaattgttaaggaaaggctctcgc 

Klebsiella oxytoca NC_018106_14173 gctgaggcaatagtggatggccgatgagcgXcgtagctgtgataaatcaatgatgcgatcg 

Klebsiella oxytoca NC_018106_170080 gtagctgatcgacccgcaggccaaacgtttXcgataatatcgctggaaagtttgaggtccg 

Klebsiella oxytoca NC_018106_170267 gatatgaacggcggcaatatgcaaatcgccXgttattccgctggtgatgggcattatctcg 

Klebsiella oxytoca NC_018106_170636 cattatctatgacgatcgcgtggtgatggtXccagaatgtgcatcccggtattaatcatcc 

Klebsiella oxytoca NC_018106_200616 gatataaccgatatgtacgccattcttcggXcaatggcactatgcatccatggaatggccc 

Klebsiella oxytoca NC_018106_28929 gcaaagagctgtaatacccgattaaaggtgXgtgtctgcggtatggaccgtttccgggtcg 

Klebsiella oxytoca NC_018106_84075 gtaatgttatcgactgggtcatcgatatggXcggatccggcgatcaaggaaatagcaagcc 

Klebsiella pneumoniae CP_006659_107750 ccgcaaacgacttggctctggatcttgtcgXaatgctatctgacggttaattcctgtcgcg 

Klebsiella pneumoniae CP_006659_13074 gcctttaaacgttcctgatagctcctcatcXttacgcgacatactctgcgtcatcccatgc 

Klebsiella pneumoniae CP_006659_155803 ccagaaacggtttctttaaagtatgacctcXacatcagccgccagcgtcatctacaggcgg 

Klebsiella pneumoniae CP_006659_30883 cgcgcactaaagcgttaaagtcattgctgaXtctcgcgcacgctattatattgtgacgccg 

Klebsiella pneumoniae CP_006659_76376 ctgcctgatagctcagttaaattcgtgcgcXttggttgtaagaatcccggcaccgtaatgg 

Klebsiella pneumoniae CP_006659_78117 gcactattcgtttgacgacactcgagattgXtgaccagtaagatccttgatcccattcacg 

Klebsiella pneumoniae CP_006659_86759 gaagaatgactgacgagatcgatagcgacgXtctgctatttctttcaatttcggcgaggag 



Klebsiella pneumoniae CP_006659_91141 cggaagcaccgaatgaattctccttaaggaXagatccgtccatctttgtgtaccgccaggc 

Klebsiella pneumoniae CP_006659_95142 gacgcccagcccaaatgtttgcgccctcggXcgaagatattaatacgttgatcgaggtaac 

Klebsiella pneumoniae CP_006659_96777 gatgagattatcagtaacgtcatttccagcXgtgttgggcggtgagcatgggctacagccc 

Kosmotoga olearia NC_012785_13304 ctaactccaggcctgctatcggctcttatgXactccgagatcaaatctatcctgtacgagg 

Kosmotoga olearia NC_012785_25803 gctatcaagaaggcacaggctacaaaggttXatcgctacaatcacaccggttgcgttgaac 

Kosmotoga olearia NC_012785_30618 ggatcatcccacatccaacctcttccatagXtttatcgtaagagcgcctatcatcggattg 

Kosmotoga olearia NC_012785_3344 gcgtagatccggaaagctgaagaccgcggcXgtttatggtcttatgctcacagagtttgtg 

Kosmotoga olearia NC_012785_34346 cgtctttgtgattgtttctgacggaagcgtXggtagcgccggatgttccgggatattatag 

Kosmotoga olearia NC_012785_39439 ggaaccaggtttacctgttgaatcacgtcgXgtctagcaattgccagagcctctttcttgc 

Kosmotoga olearia NC_012785_43446 cgtcggccgcagcaagcgtcgtattatcgaXttacagtctttcaagtgttaacattgtgag 

Kosmotoga olearia NC_012785_53106 gcatctgcagccagggtgtatatctctttgXacgcgtatcttataatttccgggaaccacc 

Kosmotoga olearia NC_012785_59551 cagtttgctgcatggtcgaggttatgaatgXtcgaagcgctccagccgagttcgtttatgg 

Kosmotoga olearia NC_012785_63163 cttaataccagcatttaacgcgccgacgatXgggttcggcctttctgtcgataaggaacgc 

Kosmotoga olearia NC_012785_68884 gaggccagggcatctatgactgtggctctgXacatcttcttcgatagaatagtcaagcatc 

Kosmotoga olearia NC_012785_73015 gtaagccagagcgatatcaagaaacagttcXaacaacagtttccaggaacgccagtatcgc 

Kribbella flavida NC_013729_122195 gttcaagattccacgatgagtgtgtaagcaXtcgttacatggagagcaacgctcgagtgag 

Kribbella flavida NC_013729_156333 ctagtggatttctcttagtggtgagcgaaaXaggtcgacatgatctgccatgacttccacc 

Kribbella flavida NC_013729_186918 cagaacccttgtttcatcagcgtgagattgXaaggaagcgttgtgatcggatcgacaagtc 

Kribbella flavida NC_013729_203389 ctttctctagtgatcactacagaatgaccgXtcaccaacgccgttctgctcatccacgtcc 

Kribbella flavida NC_013729_22480 gtctaccgtaatctcatagaatctactgacXccgtaccgggttgtaccgaactacacctcg 

Kribbella flavida NC_013729_237282 cgctggtaacataacatcagactgcgataaXcacgccacagccgcctcccgatgttagttc 

Kribbella flavida NC_013729_252451 gatgcagaaagtcatctgcgcggaactgaaXtagcgccaagtcgccttcatccgtcctatc 

Kribbella flavida NC_013729_71306 gacacgttatactgtccaacaggacacaaaXcgctcgctgcaggaattccttgtcctgcac 

Kribbella flavida NC_013729_87804 cgctccaactgaagggaaagcccgatgaccXtattgcatattccattcagcggcagtcagc 

Lactobacillus brevis NC_020819_11816 gcccaattcgctagactgatgcaatctgtcXctaacggaattaaaccattcaagtggcagg 

Lactobacillus brevis NC_020819_14575 gatagtaagcttggacggtgcctgtcgcgaXcaaatttaacgaggtcttgtgggttaatac 

Lactobacillus brevis NC_020819_27687 cgctggagttgattgggcagctaattccaaXtaaagtgatatgaatgcggtcgtcattggc 

Lactobacillus brevis NC_020819_31640 ctgtcctcactgaccaaagatgccaagcaaXaatagttccatcttcacgactgggcggatg 

Lactobacillus brevis NC_020819_43050 ggacgccatcaaatacggcaccactttcgtXtagtgtgactgacccgcgatacaccttacc 

Lactobacillus brevis NC_020819_47950 catctcttatttcctccttagcacaacggcXgcccttggcccaaggtttattgcgtacacg 

Lactobacillus brevis NC_020819_52678 gtttcacgacttgtttcctcctaaagtcatXccgcggctaacgcaataaaggttcgtaacc 

Lactobacillus brevis NC_020819_66501 gactggactaccctcaggatatcctgtactXtactaaccaacggcgcgatgttctctacac 

Lactobacillus brevis NC_020819_7425 gccaaccttaagggcgacaactccggaattXaccatgagcaatcaccagcacatctatttg 

Lactobacillus brevis NC_020819_75954 gggattcaacaggtaaacaaagattgcgcgXtgcttggctagcctgggccttgcgtaattc 

Lactobacillus brevis NC_020819_79756 gcgatgagcgctactctcaaggtcgagagtXcttatcggtggtgaaggccaaccgaatttg 

Lactobacillus casei NC_021721_17716 ctgcttggaccaacggcgcttcttcaatggXgttgaattgacttagcagcgcgatcattag 

Lactobacillus casei NC_021721_20743 gaaatccatgaacaataaagatgccgacaaXgggaaagttggatcaagcggcgacacttgc 

Lactobacillus casei NC_021721_27556 gttagctgatcgagttgagccagggaaactXtgttgagctggtcgccacgcagatgaagtc 

Lactobacillus casei NC_021721_581 cgccagcaaggactagtgcagcgaacgtcaXagccaaagccatacatgataacaaggtggc 

Lactobacillus casei NC_021721_72121 gtgcgcttgaagcaacggatgtacttgccgXcagaagtagcaacagcttgttgactagccg 



Lactobacillus casei NC_021721_87321 gccgaactgacgatcatcctaacgctaggtXacgtggaccatcaccaagttatcgcgaacc 

Lactobacillus casei NC_021721_90774 cacgataggtcacaccgtacgaaataccgtXggacagtcccgatgaattcatctcctttgg 

Lactobacillus casei NC_021721_93694 cgccttatttgttaaagtccttgcggtaatXggacacaaatggcgaccgatcaccatcggc 

Lactobacillus casei NC_021721_96345 ggaacgcttctatgcaagtacacgtagcttXtcagcaccacctccatttgcaacaacattg 

Lactobacillus delbrueckii NC_014727_21101 ctgatccggtcaaatgccaagggctggatcXatcccgctttactatgaggatgatgcctgg 

Lactobacillus delbrueckii NC_014727_34831 cactgagaaagagggtgtcccgggccatggXcaattaccactaagaccagaccgctaatag 

Lactobacillus delbrueckii NC_014727_36784 ctgaccgtggactaaccgtttcttgactggXgcaagtacttagtcaatgctgcccggctag 

Lactobacillus delbrueckii NC_014727_39954 cgaggctgaacggataaatcggcgcaatacXcggcttcaatttcagccagctcgtgaatgc 

Lactobacillus delbrueckii NC_014727_62 cattgtcgtgaccgcccacttgttcagcgaXtattgacttacgggttgaatcaactggctc 

Lactobacillus fermentum NC_017465_18752 gatggcgactggcaaggttacgcaaggtgaXcaatgacgtatcacaggatatggtccacgc 

Lactobacillus fermentum NC_017465_25555 cactggccgcccgatgtcggaatcaacgtaXaagtgagtttaaagccgaatggcgtgacag 

Lactobacillus fermentum NC_017465_3978 cttgggattggcgttgcaatttcctcatctXaacctccttaaccttatgtcgttcacggag 

Lactobacillus fermentum NC_017465_47089 caggtccgggtcggtcttgccgggatttaaXctacttagcttcacctagcttacgcttaac 

Lactobacillus fermentum NC_017465_54444 cagttgcgcaaacgaatccagttggcccaaXccattcttgaattgcttggacgttgccggc 

Lactobacillus fermentum NC_017465_62090 ggccttggttaaggttaattccttatccttXcttaagcaggtactggtacccggccgtctg 

Lactobacillus fermentum NC_017465_66035 cctacgttgataacgcaacaatgacgtccaXccttgcaatacatgtgtcacctttgctacg 

Lactobacillus fermentum NC_017465_8017 gcggccgtaacgatcttaacttccaaggcaXcacctcttccaataccacgaacaacgccac 

Lactobacillus helveticus NC_021744_14088 cataggactgaattggctggattcacagatXaattgcggcaatggtgatgggctctttagc 

Lactobacillus helveticus NC_021744_21209 cagtttatcataaattgagggatgcgggttXgtgtggcaacggatgccgcaacaggagagc 

Lactobacillus helveticus NC_021744_24225 gcacggctgaaagaagcggtcgctcgaatcXtatgtccggattggtttgctgattgaaccg 

Lactobacillus helveticus NC_021744_24236 gcagatcttctgaagcggagtgctcacttcXttcattgtctttgctaagcagatgaccctg 

Lactobacillus helveticus NC_021744_29967 caatatggcgtgttctgcggcacttggattXaaatcctagggtctgtgcagcctgaatggc 

Lactobacillus helveticus NC_021744_36072 gcgtgatgtcattcattgatatactgcagaXtgcggacgatgcagaagcagattggtgttc 

Lactobacillus helveticus NC_021744_59840 caatagtaaagacatgggttgttggttgccXcaactctgttaccagcttggtcctctactg 

Lactobacillus helveticus NC_021744_60077 ccactcactggtcaaactcgttattgggcaXgttgatggcaactttgcgggtgaactaagc 

Lactobacillus helveticus NC_021744_6244 ctagaagattgactagattggctgctcgatXgaactctgggtgcttgatgattgcgcgctg 

Lactobacillus helveticus NC_021744_9660 gatcaacgtaatgtaccacaagcccttgttXaggcatgtaggttagtgtgaagacggcgcc 

Lactobacillus plantarum NC_021514_10903 cgctggtaaacgtagttggttcagaattaaXatccgatgacgggctaccagttgcgtaaag 

Lactobacillus plantarum NC_021514_28778 cgtgatggactggaacggatggttctgattXatagtcgacggattcatcatagagcggttg 

Lactobacillus plantarum NC_021514_33 caggcatactcacgactgaataattcaccgXcgagaactcgaaggtgccttagcacgagtg 

Lactobacillus plantarum NC_021514_43401 cccttgctattcgatgcaacgttaacagcgXttcatctgaatcccgaatgtcacggtcttg 

Lactobacillus plantarum NC_021514_48568 gccgataatcagagttgccaacaagcaactXtagtgtttgaccaatcagggcgaccaacgg 

Lactobacillus plantarum NC_021514_5190 cacttagccacgttattgactgaactaacgXgaaattgacgtgacggcacttgtcggtaac 

Lactobacillus plantarum NC_021514_70552 cggaccacacttgccgcaatgcctgtctaaXtgaggcaaatcgtagctcgtcgatatttag 

Lactobacillus plantarum NC_021514_79018 ggacgttgccacgctcaatcgtctcaaaggXtacctatagtattgcgccaacggtctacac 

Lactobacillus plantarum NC_021514_83766 cgcaacaaagttaaagtgtagtgacttcaaXtgcacagatcaccattgcggacaggagcgc 

Lactobacillus plantarum NC_021514_93662 ggtcccgtctttgaaatcgtactccctgaaXcccaacaccaagtacacccacatgactgac 

Lactobacillus sakei NC_007576_14633 catcgcccggttgatcggaaagcccggactXggtgatatcacgttaacactcgatgctaac 

Lactobacillus sakei NC_007576_23100 cgctaacacaactaggcttagatgttcattXttggcgcccaagtggtcagcggtattcgtc 

Lactobacillus sakei NC_007576_39334 gtctaagaaccgtgaaatcgcccgtggttgXcttagcggattgatcacgatactgaccatc 



Lactobacillus sakei NC_007576_43051 ctaatttccgtgcgactaattcatatggccXgaatcgcaagcggcggtaaataggtcattc 

Lactobacillus sakei NC_007576_46276 gctctccttggcccgtcataaacgtcacgtXtcgtcattaaggcgggttgcactaaatggc 

Lactobacillus sakei NC_007576_49235 gtgaataccaatttctaccgcttagtggcaXgccacctacggaaactaccgcaaattaacg 

Lactobacillus sakei NC_007576_5106 ccattccgttaaagacatgcctgccttatcXgtctgtgccgtcaaacttagtggccgcctg 

Lactobacillus sakei NC_007576_56036 cgattacggtcgctagggtcaaccgaatcaXtatactcccgatcggagccaataatcccag 

Lactobacillus sakei NC_007576_59987 gggattaacattgtcccaaatagcatcgtcXgtggaacttccggcataataagacccatgc 

Lactobacillus sakei NC_007576_8928 gttaagtcagggaatagctgactgaataacXacatcgtgcggttggaccgcgtgaacatcg 

Lactobacillus sanfranciscensis NC_015978_1943 ccaaacgcacgattggttatcgaaccgacaXcgattctagtgttattccacggttctagtc 

Lactobacillus sanfranciscensis NC_015978_20287 ggatagcgggtatccattgtgggtatccgcXgctttacgaatgaaagacctatttcgatag 

Lactobacillus sanfranciscensis NC_015978_27718 ctccgaccacaagtgcttgttgatttggatXcggttctaactccataacgcgctacatcag 

Lactobacillus sanfranciscensis NC_015978_29366 ggaaacgttctgtttcgtcatgttgttctgXcgtgaacttgcccaataaagcgtaaccgag 

Lactobacillus sanfranciscensis NC_015978_38792 gctggtgtagtaggttgtgcatcagtcaaaXcttgctggtgtgattgcactatcgacactg 

Lactobacillus sanfranciscensis NC_015978_7092 gaaggtattactcgtgaaacaattaccgacXgccaactctgttgctcaaactgccgttgac 

Lactobacillus sanfranciscensis NC_015978_8937 gttgacctaatttaacttgtactcccggatXttccaagccgtttgatggtcacggttaccc 

Lactococcus lactis NC_017492_10236 gactagcgaggatatggttgagattggactXtaaagaagccgcgccatctgaactctttgc 

Lactococcus lactis NC_017492_37626 ggtatcggtacgcttgatacggcaaatggcXctcaaagaagcactaacacacggcaaagtc 

Lactococcus lactis NC_017492_41152 cttctgccggtataccaaattccttgacatXgaacaattccttgtcctttgccgccatgcg 

Lactococcus lactis NC_017492_41657 ccaaacgaattccagccaaactccgagattXcaattgcttcggctgagccaaaggcgattc 

Lactococcus lactis NC_017492_49407 caattcggcgtcagcaattactgtcgcctcXatctttacggtctgtcaaacctaccttagc 

Lactococcus lactis NC_017492_52931 ctgttcccttgtgggaaacggaaattgaggXttagcaagaatttcttgcatacgctctggg 

Lactococcus lactis NC_017492_56356 ctccgctaccgtctgtgacattcacgataaXctgttgtagctgtcaatgtcccgactttcg 

Lactococcus lactis NC_017492_58479 caccaatttgcccatcaagcccaatttcatXcctgacctccagaaattgtccggccactag 

Lactococcus lactis NC_017492_6623 cgagttgcttggttactcattgccttacaaXttgcaacgcctgcgtgattaatacgaaggg 

Lactococcus lactis NC_017492_81342 gaagtacacgagggttctttcgacgaagtaXgatacgaggacaaaggttccgaagcgtacc 

Laribacter hongkongensis NC_012559_105407 cttgttgcagaactttgattgagagtaggcXaaccagcatggatcttgtcccgaaccagcc 

Laribacter hongkongensis NC_012559_11874 gcacatggccggcaatgtctgttcatgccgXccagtggagagttaaagcagatcaagattg 

Laribacter hongkongensis NC_012559_23375 ccacctctcgacgcagtacagcaatccgctXtgccaatccagaagcggatgcttaatatgg 

Laribacter hongkongensis NC_012559_41342 cctaccagaacgaatgcgacgatgcgctgtXtgaagcccgagttgcaagacaagatcgttc 

Laribacter hongkongensis NC_012559_56532 ctggatggattgagcctgggcattatcacgXatgaatgaagcgccggtaagtaccttgcgg 

Laribacter hongkongensis NC_012559_71060 catgggtttgcctttaggatgaccgttccgXaaccaaaggttataaacaatgctcacggag 

Leadbetterella byssophila NC_014655_10026 cgttattggacacttattagaatgtggaggXgacggatgctgagcagtttggacaaggtac 

Leadbetterella byssophila NC_014655_116224 gatacgctgcagacctactgcactcatcttXgtccgcatttaaatcttctctcagagagag 

Leadbetterella byssophila NC_014655_17967 cttagctcgtccgggcggtcaacttcaaatXgccaagatgacctgcaaggtttgacctctc 

Leadbetterella byssophila NC_014655_24960 ctttcgatatggacaccgtcctttagcatcXtccggctcgcctgacttgttgagtatgatc 

Leadbetterella byssophila NC_014655_66681 cactttaatacttgctgaaccgcctggtgtXtcctggccctcaaactgacgaactttcatc 

Leadbetterella byssophila NC_014655_72028 ccggacatgggatctgtcacttccgctattXaataggccatttggcaacttcccatcccag 

Leadbetterella byssophila NC_014655_88969 ggaggatgaagtgtttgcgcaagacatattXaggaggcagaatggcggcagattacacgtg 

Legionella longbeachae FN_650140_116272 caagtagagttaagcgcgcccgttgtaagaXgatctcacgatatcattcgcgttgacactc 

Legionella longbeachae FN_650140_119842 cctctaggagccgaggttgttctcagaactXgcctataatacgcttacaagttcggtaggc 

Legionella longbeachae FN_650140_124089 ccataacgctttatcgcatcttgcgctgcgXgaaaccaatcggctggctgatgcagaagtg 



Legionella longbeachae FN_650140_12637 gctctagttgccttgatacatgctctggctXgatggtacggcgacacttgcagaaacattg 

Legionella longbeachae FN_650140_129804 gctcattagatccatatctgtctcaatgggXtccattggcacaggtgccaattgggatgcc 

Legionella longbeachae FN_650140_20915 ccagggcgcaagattacgtgttgaggcacgXatatttatcgtccagaccttgtttgagctg 

Legionella longbeachae FN_650140_27672 ggatgcgctacgttcccaaggtgcttcggtXtatagaggatgatgcactcactcatcaagc 

Legionella longbeachae FN_650140_34854 caaacggatgggtcctgttggcaattgaacXactgcaaatagattaagacgtcatcccggg 

Legionella longbeachae FN_650140_372 ggacaaggcccggttatcgattgatgagttXaagtagtcggtccttattcctacgtctagc 

Legionella longbeachae FN_650140_40036 ctacaggttgggtgctccattcttgcaacaXtttcatgaactgacattcccagggaatggc 

Legionella longbeachae FN_650140_53602 gaacaagagtgtttgcctgtacaaagtcatXggttacgagcctcatcgtccataacttgcc 

Legionella longbeachae FN_650140_90162 cgcatgctcaaacaagttggcggtgacgttXgccgcaataagtgaagaaggcgttctttcg 

Leifsonia xyli NC_022438_35287 cgactttgctttcgcctcttgtggttgcgaXcattgggaatctcagtggtgatcgctaccg 

Leifsonia xyli NC_022438_365 ccgacgggcatttcgggtattctcttgtctXtcaccaacaactgatcggcgcgatttcgtg 

Leifsonia xyli NC_022438_42908 gtcgttgttcctttcacagatgtggatgtcXtgcttccggttcacgacgaaggatggctcc 

Leifsonia xyli NC_022438_44194 ccacggtcgttacaactcccagaaagtccaXgtcgatccctcgaatagctccttaaacggg 

Leifsonia xyli NC_022438_52231 gaggttgaccgaaaccacgtactgaggatcXtgccgatgaagtaatggtagtcgggtatcc 

Leifsonia xyli NC_022438_53082 ggcatctctccgcgaagacgtttgtagtaaXgcaagttgtccgatgtcgtttgtattgaac 

Leifsonia xyli NC_022438_61575 gcccagtctttcccggaacagataatccgaXcgtactgtctgccctggttgcaaattcgtc 

Leifsonia xyli NC_022438_61600 gcaagtaccgcatttccggcccgggttgcgXtcaacaatcaccaacagatttgggtttacc 

Leifsonia xyli NC_022438_67355 gaaccaacgaactgtcgaacgagctgtggcXtgagaaacacagcagaggagcactcaatgg 

Leifsonia xyli NC_022438_79747 gagggtttcatctgctctcattgtcagagcXctcgatgaactcacgccgataaccctcttc 

Leifsonia xyli NC_022438_89292 gacactagaaatggactgattgttgactgaXgaaagcgcgacccacatagcatggctgaac 

Leptospira biflexa NC_010842_106682 ccactcaccgttcgtattgtatgccgagacXgaaatcatccgtcctgtgattgttgtgatc 

Leptospira biflexa NC_010842_119980 gaagattactggtggtgaactcatcgcattXgtgggtgggtgggactgatgtactcgaagg 

Leptospira biflexa NC_010842_13456 gattgatggatacagcactcccgtttggccXctcgggaaagctcagcttatatctttcttc 

Leptospira biflexa NC_010842_26701 cttgtgcacggtattcttggatttgacgacXgctggtcctttggatggccaatgcatcgcc 

Leptospira biflexa NC_010842_45972 gaagaggcttgtgacgtttaccgtctgtcgXaggcccacaccttccgatatccaactcttc 

Leptospira biflexa NC_010842_54975 cactttcatttctcgttcgcgccaaccacgXcatacttcggagtttgtctggatccaaatc 

Leptospira biflexa NC_010842_62607 cttccgccacctggtgtttggattcttccgXctttccttgcctccaatgccaatcgattcc 

Leptospira biflexa NC_010842_68804 gctttccaaggaagccttgatgttgcgatcXgacagcatccgactgattgaagaagcggcg 

Leptospira biflexa NC_010842_74842 ggaacctcgcggatgaggatggtgccaccaXtctgtttctttccctggatcgatataagac 

Leptospira biflexa NC_010842_83694 cctcgacttggtatcagggatccgaaatcaXccgggcattagagaaatggacgctcagatc 

Leptospira biflexa NC_010842_96983 ggatttggatcctggctttctcaaatattcXgtatggacagttagtccgaccgataccctc 

Leptothrix cholodnii NC_010524_108503 gagttgggtcggactgcaacgggttcgatgXcatagaatagccctctaagaattacggctc 

Leptothrix cholodnii NC_010524_128489 gctactgccagtgccatcggtgccgcttatXtcatggcaaatctctttgcaagggtttgcg 

Leptothrix cholodnii NC_010524_162879 gatctgggtccggattgttgtgttcgccatXgtcgtggatgttcatgggtaatttctgtgc 

Leptothrix cholodnii NC_010524_2391 gccgtcggcacttacgatttcttaatgggaXccacgcagttccgatgatccgctcaatgac 

Leptothrix cholodnii NC_010524_31494 gagaacggaccatgtggcttctaatatctcXatgcctgtggcgctttcgactgcctggatg 

Leptothrix cholodnii NC_010524_66542 gcaggtggatcttcggaggtacttaccttcXaaactgccatacatcacatcaactggttgc 

Leptothrix cholodnii NC_010524_79127 gtgaaatggagtgtcctatgaaacgattgtXtctggatgaagtagctgctaggcacgccgc 

Leptothrix cholodnii NC_010524_86351 ggtggattcgcgaacggttgcgaactgctgXtcgtgtttaagggctgaatcgtgggatttg 

Leptotrichia buccalis NC_013192_15334 cgtccgcttcagcaagcctagatttgacagXcttccatagcagatgaagttgttatggtac 



Leptotrichia buccalis NC_013192_16480 gtgatgtgggacgtgtgttaaatgtttcgcXttggaacgctaaaggctaggcttgcgattc 

Leptotrichia buccalis NC_013192_41368 gctagcccagcgcagaatggatcttgacaaXcaaagtacgtttgtgtttgagtgggaacgg 

Leptotrichia buccalis NC_013192_49654 cttccgtccttgagcctatgtagtcctcctXgaaatcttgagcattcgtgggacactaggg 

Leptotrichia buccalis NC_013192_67370 caatgttgctcaaggtgccgctgctttagcXttcacctacgtttgcagttgtatcagcttc 

Leptotrichia buccalis NC_013192_7450 ctgctgatgcgtatgttggagcttatgcgaXtgaatctgatgatggaagtttcaggcgagc 

Leptotrichia buccalis NC_013192_80248 cgcctatcttgtcggaatggcaatcggtggXatttatgctaatctgggcgtgtgatatttc 

Leptotrichia buccalis NC_013192_903 cttacagaatgcggacatcttccaacacctXatttcgccaggagatcctgctcaagttatg 

Leuconostoc citreum NC_010471_10208 cgttcagtaccaatatatagcggtgtaactXttagccatgtagtgtacgccgcgtggtaag 

Leuconostoc citreum NC_010471_13062 gatttaacttatcgtgctgatgcacctgaaXcgtataggcgctgtattagcaacggtgccg 

Leuconostoc citreum NC_010471_16089 gcagccgttaacacgcgtgataacatgggcXgcattccttaattgccttcgataagaactg 

Leuconostoc citreum NC_010471_24784 gcaatttggtatggcaaccatacagcaggaXagtggtcacagctgtcgctcactataaagc 

Leuconostoc citreum NC_010471_27706 cgttggtcaatagttggcagactgcaatgaXccgatacaggaaacgcagatgctttcaatg 

Leuconostoc citreum NC_010471_33353 cgttgcgctccttaatttgtataaagtgacXcttgatacccttcaccactgtcgccttgcc 

Leuconostoc citreum NC_010471_3450 gcgtgccgtacgagaagctattgcaactgaXattaaatagtcagcgacaggttgtctcagc 

Leuconostoc citreum NC_010471_4606 ggtatcttcattgccactatgtcagcaataXttgccggcatatggcttgcatacggcacag 

Leuconostoc citreum NC_010471_53767 gtgtactgacaacttatcttgattatatgcXggcttgacgtaccgccgctgttgctacagc 

Leuconostoc citreum NC_010471_58053 gtccgcactaacaacgatttgttattgcgtXgcagcaacgatactacccgcatagttactc 

Leuconostoc citreum NC_010471_59638 cataattgtatgcccgcccgttatctacaaXaaacagctgccactttatctgccagttcgc 

Leuconostoc citreum NC_010471_7339 ccgtatcaatgctttgcgtgcggctggtgaXgacgacagttgatcagcaagacccattaag 

Leuconostoc mesenteroides NC_008531_12777 catccgcttcggaaattgagcatttgcaacXcggtgacggttagctataagaccacgacgc 

Leuconostoc mesenteroides NC_008531_16000 cgtttgtttgcatcaaatgacacccgcacaXagatactgaagagacggccgtctactgtgg 

Leuconostoc mesenteroides NC_008531_23730 cagtatccaaatggtagagtgcttgttgtaXatgcaggccttacttagctttgcgcaggcc 

Leuconostoc mesenteroides NC_008531_26122 cgtttctcgggcgtcgttgcgggtaacttgXgctccagttactttacttcgtgaatcagag 

Leuconostoc mesenteroides NC_008531_40056 cccaccgagtaagcaagctcagccaaatgtXtctaagggtgaactaattgtcccgtctatg 

Leuconostoc mesenteroides NC_008531_41316 caggtagtagtcgactacgccgctttcttcXatcaattaggtggtgccattcaccttctgg 

Leuconostoc mesenteroides NC_008531_4141 caggctgacagtcggcactaatgtacttcaXgatgttgatggcacttcacatggtgctgag 

Leuconostoc mesenteroides NC_008531_42228 ctcgatatcatgaattgaccaatggcttagXctccaagccttcgcccgggtaacgtctcac 

Leuconostoc mesenteroides NC_008531_46040 gcgcaaggcccaccaatagtaacggccaagXctggtttacgatcttccaatgatgccaatc 

Leuconostoc mesenteroides NC_008531_51198 cggtaacatagtttcctgggcttgagaaacXgcatcccaacttctagatacccgtttgaac 

Leuconostoc mesenteroides NC_008531_51724 gaattagcccaagacctctcgtttcaccaaXcttgtttaggtaattcaaccacttgcccgg 

Leuconostoc mesenteroides NC_008531_59155 cttgcgtcgtttcaacaaatgaatcagcgtXtgtcgctatatcgggctctcccggccattg 

Leuconostoc mesenteroides NC_008531_60894 ggaacttcctcaggccgatcaataatacgcXtgcgttgtcgcacgttcaatcatccatgcc 

Leuconostoc mesenteroides NC_008531_9815 cggttggtatcgtgattaactttgccactgXctacaggctggttagtgatggttgttgcag 

Listeria ivanovii NC_016011_21014 gagccgtcgtaacagcggttatgcttaggaXgaatcggttatgtgatatcgattgcgctcg 

Listeria ivanovii NC_016011_2389 ctggcattcgctggtgtgggcgatgatattXgaaaccttccagatacctccgagagaacgc 

Listeria ivanovii NC_016011_24575 gttagcctcactcgctaccatgttgattgcXcggtgacgtctcttatgtgattgttgtagc 

Listeria ivanovii NC_016011_3904 catcagtgagggcacgcacacgataatctaXaaagctcgcgattaatcagtatggcacttc 

Listeria ivanovii NC_016011_4063 ctcgaattccaccgttgttcgtcatcgcaaXgactatttgcaagtcgagttgaaaggtcag 

Listeria ivanovii NC_016011_47619 gcttcacccaatttatatcggcttccgtgcXcatgtgcatcattagccgttgcagttaaag 

Listeria ivanovii NC_016011_54726 ctacgctcgtctcttctacaacatcttccgXgttctggaataacatccactggttcatccg 



Listeria ivanovii NC_016011_74894 cgttaacagaagtggtgtggtggcgtgttgXaagatgttcccggaaatactagggtagttg 

Listeria ivanovii NC_016011_95830 ctgatacgctgcggttatctgtattgacagXgcgcttgccattcagaggttagcgtcgtcc 

Listeria monocytogenes NC_013766_100350 caacgtccgtcctctactgttggaaggataXagcgctttcgatggattgaataaagcttcc 

Listeria monocytogenes NC_013766_103 ggatggcaaatgagcttggtgggcttgttaXttgaggcatggtcatttggtaactcagctc 

Listeria monocytogenes NC_013766_23317 ggacgttcaaactcgaagcggacaaatcgtXtgatgaaccgatgttcatcgaggtggaatg 

Listeria monocytogenes NC_013766_37530 cttatcgtattactatccattcgtgagcgtXacacttctggctggtggcttaatccttgcg 

Listeria monocytogenes NC_013766_62826 cacgaggcgtaaagccgggaataagttgcaXatctttgctgacttcggaatgttccgcagg 

Listeria monocytogenes NC_013766_70065 ctgtatctccttcgagtgtttcggctaattXcaccgacttgtttatagcccgaatcccgtc 

Listeria monocytogenes NC_013766_73692 gcttaccttgcgattgattggagtacacctXtatgcaccgctcctccaagcgattaatcgc 

Listeria monocytogenes NC_013766_7492 caaacaataatgccagccgagagagcgttcXttcgcgcatctcttgtaggattacttatgg 

Listeria monocytogenes NC_013766_76575 caattgcagcaaatgtgccttgtaaccggcXatcatctcgacgctgttccaatacgtggtg 

Listeria welshimeri NC_008555_12188 ctccagtttagtaaagcgaccattatgcgaXgcactttcaacctctcatttcacttcggcg 

Listeria welshimeri NC_008555_12283 gcatcacgggattatgggtgctgggacaacXaatgaatgattcacgtattgtagtttgggc 

Listeria welshimeri NC_008555_146 catggattactgcgacgatgctaggagtttXatgttggactgtggtgggcgacacctgttg 

Listeria welshimeri NC_008555_19972 gtgttcaacgtatggacgaagctatcgtagXatgatgttgcaatggatgaactacacggcc 

Listeria welshimeri NC_008555_26612 gtggctctcttcctatgctgggtataatgaXtgaactgacaggtgaagtgactgctttagc 

Listeria welshimeri NC_008555_28301 cgacctctcgttattggcggtagatatggcXgtacaaagtgtgctttatgatagtgagacg 

Listeria welshimeri NC_008555_38643 ggaaccgctagcagacacactgattggcgaXacgacttcggaagttcggttattgtatcgc 

Listeria welshimeri NC_008555_66647 gtccgtgttcgcaggaagcccaccaagtttXtataatcgcataggtgattaaccaagcaac 

Listeria welshimeri NC_008555_80574 gccaccagtcaaagttcgccaagcatcactXccaaatcagttgattcgcaaggtcactccc 

Listeria welshimeri NC_008555_84248 cgtcaccgtctaaggctcttgtcccaaccgXaaagaatctggcgagaatgttcagataagc 

Listeria welshimeri NC_008555_8581 cgcttataggcggtgccgtctaggcgttgtXctcttgattacgataaagggaaatagttcg 

Listeria welshimeri NC_008555_88568 gccaagtcgttcagcgagttccatcgtttcXatcatgtccagcgagcgtgacaatttccgc 

Listeria welshimeri NC_008555_89368 gcatttctcatcacttattcggcgctccatXcagcagctctccaaagccctaaagtaaccg 

Listeria welshimeri NC_008555_93495 gattcttgcggctaaactttctaccacctcXtcgttgtttcgtttgctgtacccgtgcttc 

Lysinibacillus sphaericus NC_010382_101039 gaccattgcagcaggtcttgccttggaagaXagccatcacaacacttggtgacgcactagc 

Lysinibacillus sphaericus NC_010382_111217 ctgagattcttggtctttgggtgtttgactXttcaaccctccacagctgtggcggactttc 

Lysinibacillus sphaericus NC_010382_120000 ctccctgttagggtgagaatatttccgtctXatcagccgattgcgaaatgcttccaagttc 

Lysinibacillus sphaericus NC_010382_126537 gcccatagccgccacttgtttcgcatcgtcXtaatgcttctccaacaagaacgccactagc 

Lysinibacillus sphaericus NC_010382_154282 ctattactggctgcccaccgttattcattgXtatgctatggctgagaagctttcaagagcg 

Lysinibacillus sphaericus NC_010382_35643 gcatatgctgagcttgctgcaaaggcacaaXcgtgtaaacgaagtgaagcttattgcgaac 

Lysinibacillus sphaericus NC_010382_54166 caaagcgtatggaggagcgttacggctttgXatggcttacgcttcttatccgttcattatc 

Lysinibacillus sphaericus NC_010382_63998 cggcgatagctatttatcctgtagatagtcXcgactgctcacattcaagatgaagacggcg 

Lysinibacillus sphaericus NC_010382_74991 ctctgtcgattaggtgattgtagtcttcacXgtgcatagtcaatccagcgttccttgaagg 

Lysinibacillus sphaericus NC_010382_85055 caatggtgtcctagcatgtggatgggatcaXtccatgggaacatgaaacggtaattactgc 

Lysinibacillus sphaericus NC_010382_864 ccatcaatacggagggattggcaagtatgaXctttgctggcacatccaatggttcaagctg 

Lysinibacillus sphaericus NC_010382_93016 gtgataatgagggagctcctttgcgagtggXgctggtttcatgcaaacggtacaacgcttc 

Macrococcus caseolyticus NC_011999_21677 ggtggattggcatgagccgaattgtccgtgXttactatcatccttgcaatgtgtttgacag 

Macrococcus caseolyticus NC_011999_25883 ggaagttctgtgtgatgtgcatgcgctacaXtgtcgcgcttcatcatgcttagatttactc 

Macrococcus caseolyticus NC_011999_56949 ctctggtaatgatagcttcgggtcaatgcgXacctactgcaatcgcgatgatggactgtgc 



Magnetospirillum 
gryphiswaldense 

NC_023065_115054 cgatcgacgtaatggttgatccggtgtttcXtccaggcggcggatcatgtccgagatattg 

Magnetospirillum 
gryphiswaldense 

NC_023065_138912 gagcgggatttctttgctgaaatctgcaagXctggccaaggaattggcctatatcgagtgc 

Magnetospirillum 
gryphiswaldense 

NC_023065_67031 ccgaggtttgtctgatcgacgtgctgttgtXaacttcaaacccaatggccatggaccgatg 

Magnetospirillum 
gryphiswaldense 

NC_023065_67557 ctgtcgtatttccacagctcaataccgttgXatatttgcgaccatgctgggcgcgttgatc 

Magnetospirillum 
gryphiswaldense 

NC_023065_67926 gaaccacgaggtttcggtctgccatttgctXgatcagccacggcaaataggtgacgattcg 

Magnetospirillum 
gryphiswaldense 

NC_023065_68412 cgttaccattgctcgtccagatcggcccgaXatcatttcaacctgcatttgtaagtgctcc 

Magnetospirillum 
gryphiswaldense 

NC_023065_84608 cgatccagaccttcagccacaaccacatcgXccagcaatgtctttcagattacgggacaac 

Magnetospirillum 
gryphiswaldense 

NC_023065_85709 gaaatcgttgagtgcgtcacccaccagcttXcaccaggaatttcggattgctgatcgaggc 

Magnetospirillum 
gryphiswaldense 

NC_023065_85719 gatttcgtacagtgcgccagctttggcgatXcaccagaacgacggcgtagatatagttctg 

Magnetospirillum 
gryphiswaldense 

NC_023065_87958 cccgtgtcaggcaattgatcatttcatctgXtttcctcaataatccgcgacatcggtttcg 

Mahella australiensis NC_015520_21607 ggcaaagtggcagccattatcagatgatttXgtggtaatctggcggttatcgcatttccag 

Mahella australiensis NC_015520_27920 ctgtgctcggccatattgatcgtgtgccgaXaaatgtcgcgcataatgctggcgttaaacg 

Mahella australiensis NC_015520_32772 caacagtacaaagagcaattgctagatgagXaaagggctcatagctgtgggatgcctttcc 

Mahella australiensis NC_015520_38572 cacagaacgaccggcgctgacatggctaatXgagtgaagcataccttctacgttccaatgg 

Mahella australiensis NC_015520_53320 ctcgtatgatgttgctattaagcggcctccXtataggatcgagcgccatcgatgaaatacg 

Mahella australiensis NC_015520_78473 cttgcatccgatgggcttacatgaccgctgXgtacattcaagctcataggtagctatagcc 

Mahella australiensis NC_015520_83 cgctgctgaacgcgctatgctagtagctaaXgattacggtcaacagagccgacttgttgag 

Mahella australiensis NC_015520_89112 cccgctcgcacgtgtttggctgaatatgacXcgtatcttacgatccctacccattatcagg 

Mahella australiensis NC_015520_97861 cctgcagcagtaataggagcacttgctcccXagcacttcggcgttcattaaagttacggtg 

Maricaulis maris NC_008347_101690 caatattgctcgatgggctgcattctaagcXtcgcgatccaaatcccgctctatgccatcg 

Maricaulis maris NC_008347_111528 ctcgcacacaccgagttcgtccgaagcttgXtttgccgttgatatagcgctggattgttgc 

Maricaulis maris NC_008347_16889 gccggtcaagaatgggttaatccgggcgacXactgttaagcatgacttgaatctgggctgc 

Maricaulis maris NC_008347_23568 cgagatatattccgcgatataattgaattcXccgcaaggccgcgatctcgtcacgggttcg 

Maricaulis maris NC_008347_32260 ctctatatcgcggaaggtaactacaactcgXattgccgatctgcagatcaatatcggccag 

Maricaulis maris NC_008347_43915 gtctgccataggacgtgtcattatttcttaXcgatgaggtcatctagtcggtttcggtcgc 

Maricaulis maris NC_008347_48400 catcataatcgaatgagaaggtcgaataacXtgtggcgaatgaagtcctcgcgcacatcgg 

Maricaulis maris NC_008347_6157 gcagcgctcgcgatatcgctgtcagcgcttXctggagatagacatgactggatttattggc 

Maricaulis maris NC_008347_62997 cttcgcgtccaggcagattggatgtttcaaXccgacaacagggtgacaatacggatcatgg 

Maricaulis maris NC_008347_64 gtgccgatgtgacccttgagatgaatggcaXtctatgacattacccgcaaattgccggatg 

Maricaulis maris NC_008347_80366 gcggcgatgatgagataattctcgaaccggXgcgatgtcttccggcgtattggtttcagtg 

Maricaulis maris NC_008347_85010 gaagtcaattgatgattcaattggctgaccXtcgcgtacgttcgccgatttgagggctcac 

Maricaulis maris NC_008347_89982 cgacaaacttggatttgcagatgacgaattXccaatctccagatgcgcgctcccggatgcg 

Maricaulis maris NC_008347_97399 gtggtgttggattggtatcagtcatgtgccXtggtgccaataccgagattggccttcatcg 

Maricaulis maris NC_008347_9754 cgctttcgcaccgaaattgatgaaattcgcXgcgatcatcgacatgatcgagcgtttgtgg 

Marinobacter adhaerens NC_017506_116497 ccaagactggcaattgtcggccaggtaggtXctgaatataactaccgtccggttgcagtac 

Marinobacter adhaerens NC_017506_17260 cgaaggtagtgtcaacttggcttgtgttgcXaaggcaggtcgcggcaatgctaggtattgc 

Marinobacter adhaerens NC_017506_26183 ccataatgtggacgtgtattgaactaaactXaggactgtggcatcgggtcgttatcgcagg 

Marinobacter adhaerens NC_017506_35833 gacaagatggcaggctgcattgtgctggatXagtgcaaccgctttcctgaaggactactcc 

Marinobacter adhaerens NC_017506_5251 gcgttggcatgcgtagagctcagagccagaXtatattgccagatacagcattcccgtttcg 



Marinobacter adhaerens NC_017506_63249 gaggtaaatggtcggccggttctcttctgcXctcgatcatattgcctacttcaccgacgtc 

Marinomonas mediterranea NC_015276_126704 ctttgtggataagcggtcaatttatgcacgXtcctctttatcaccctcttgccgctcattg 

Marinomonas mediterranea NC_015276_134746 gcataccgtcggtcggcttgagagtacacaXgctgtatcgatctctctcgctttatccaac 

Marinomonas mediterranea NC_015276_13933 ggtgaatcctttctagaatggatgacaggcXcgtcttcctcgtatcacgccatttggcttg 

Marinomonas mediterranea NC_015276_23327 ctgttattatgtcgtcgagtgcgctttctgXggttgatagcgagatgatgctctttaaggg 

Marinomonas mediterranea NC_015276_241 ctactaagctctcgatgactaatttacctaXcaacgatgtcgcttgctggtgtgccgcgtg 

Marinomonas mediterranea NC_015276_38036 cctttgtctgatcttgaggctattggcgttXccgttaaacctttcaattagggcgcgctgg 

Marinomonas mediterranea NC_015276_48857 gccagcgaactttaagggagcagagctcgtXaacagcgggttcagcaagatggtttgattc 

Marinomonas mediterranea NC_015276_58202 gacgcagagcaattgcagtctaactttgctXcttgtcaaagggaaagtcgtcatgaacctc 

Marinomonas mediterranea NC_015276_73994 cagtaacttggtgtgattgtggcgtctaagXtactcctcgtcaactgaagtggcggatacg 

Marinomonas mediterranea NC_015276_90467 caatgacagacgaagaccttcctatcgcctXcacaaaccaattcgcctatcctctatcgac 

Meiothermus ruber NC_013946_103110 ctcagttgtttggatagcacctccgataagXttatccttgagcctctcggtttcgcgtacg 

Meiothermus ruber NC_013946_18776 gtcggtcaggtagtcagccattcattcctcXcagtcgttgttgctgctgtgtgatccattc 

Meiothermus ruber NC_013946_28796 gctttcttagcaataaggccctacagcctcXccctttgccatactcggtgggtgaataagc 

Meiothermus ruber NC_013946_46703 gtggatttgggtttgccaacctaacggctaXtgatactcgtgtaggttcacacttgcctcc 

Meiothermus ruber NC_013946_76465 caggccagggcccgaaccctgcgtaatttgXttcagcgctcatcttgttgcggattatatg 

Meiothermus ruber NC_013946_79738 ctaattaccttcgatctgctctcttcactcXtatctgctgggcgtcctgctattcgtcggg 

Meiothermus ruber NC_013946_87026 gacgcatttggtggtgttcaccggtgcacaXacagcttgcagcgcctatgttaacctacag 

Mesorhizobium ciceri NC_014923_117012 gtctgtgtcgggtcgtttcatggctgcttgXtgtttcaacttcatttcgtgtcgaatgcag 

Mesorhizobium ciceri NC_014923_123628 ccgctaccgggaagtaggctcaatcctcagXtgatgttccattcgcaaacgccattggaag 

Mesorhizobium ciceri NC_014923_132267 gttgccaaatattcaacccggctcgaacttXgccgcttgtggatagtgagcttgatgctag 

Mesorhizobium ciceri NC_014923_160433 gagattatcgcttgtgcacgatcatcaatcXgatctcctacatttgccttgcggttggatc 

Mesorhizobium ciceri NC_014923_170844 gcctgtgctggagtgaccttcaatgagccgXgatagtttcaatcgggtacgatcctactcc 

Mesorhizobium ciceri NC_014923_208473 ctgaagcgccgatttgaaagccggaattcgXgctccatagcgttcacataagcctgcagtc 

Mesorhizobium ciceri NC_014923_76624 gttcttccggtcccttgaagaaatgaagctXgtgtcaggaagtgaaactccatcaggatcg 

Methanobrevibacter smithii NC_009515_12019 gaataaccgattgctgagactatccttcccXgttactgtatctgcacttacatctgctccg 

Methanobrevibacter smithii NC_009515_30551 ctgttatcaagagggagatgacctcaaaggXgactactggtgaacctgcccgtgtaatctc 

Methanobrevibacter smithii NC_009515_3542 ctgccatgtggaaatcatagttccgggataXctgattgcttctgcctgcccttccgctttg 

Methanobrevibacter smithii NC_009515_38900 gaggacatgtactttgattccattaaacacXggtcatgccaaccatgcaggatatgggccg 

Methanobrevibacter smithii NC_009515_48142 caatcctcccatgaagtgaagtgcgtctttXaattgcggttaatgctggagcgtgagcaag 

Methanobrevibacter smithii NC_009515_53468 gatgttaatgctcagacaggcaatccttctXattatggaggattctgctcaggcaggcagc 

Methanobrevibacter smithii NC_009515_53480 gagttggctggtgattgtactggcaacttgXctttcatctctggatagtggaatggttgtg 

Methanobrevibacter smithii NC_009515_59519 gtccggttaatgctactttggatccatttgXtgccgatgggttatttggctagctggttag 

Methanocorpusculum 
labreanum 

NC_008942_15910 gcacagggatactcaccgtttggatcgttcXgtgtatgaaagaccgtagagcagctcgacc 

Methanocorpusculum 
labreanum 

NC_008942_19529 cttcacgaatcatgatctgatagagctcggXacatcccgaatcgtacgattccctgatgtc 

Methanocorpusculum 
labreanum 

NC_008942_25325 gtggaactcaaccgtccgcgtctgtatcttXattgctctgatcattctcatatcgggactg 

Methanocorpusculum 
labreanum 

NC_008942_40327 ctcatctgcgtcataggtgcattcggtccgXattcctctcaatacacccgcatatatgatg 

Methanosarcina barkeri NC_007355_122646 ccaccagccgctcccaactgaatccaatctXagatatgcatacatcaacgccgctagccac 

Methanosarcina barkeri NC_007355_145743 catctgggtgaccgcaagcgggtattcgacXtaccgcttcgatgtaaagcacgctaatgtc 



Methanosarcina barkeri NC_007355_352 ctcagtaggatcctcgctttcctgtccatcXcgaatattcactttcctgcccatactcaag 

Methanosarcina barkeri NC_007355_54566 ctacttgtcctacagctaatggcaaggtcgXacgtttcaacagtctgccagctgagatgtc 

Methanosarcina barkeri NC_007355_69401 gagaagtatgcaagggattacggagttccaXatctccagttaccttgcgttcctgaacagg 

Methanosarcina barkeri NC_007355_95048 ctttgattgggatctacatgttcaatactaXcaagcgtcttgaatcccttgcaccagcggc 

Methanosarcina barkeri NC_007355_9543 gtctgggccatcccagctctcatcttgttgXaaatgatggctgttacttcactgattctag 

Methanosarcina mazei NC_003901_105695 catggaagagggaatgccttaactccaattXcattatgagttccgggcctggactgttatg 

Methanosarcina mazei NC_003901_110774 ctatctttccggtgagctttaacgggaagtXctgttgcgcctcctgataataaggatgcag 

Methanosarcina mazei NC_003901_123736 gagccaggtatccagtcttcttcgccgggcXgaaattaccttaccgttacctagggttacc 

Methanosarcina mazei NC_003901_129322 gtgaaacttcagggttggctttatctatctXacgctgtggagcagaactggagatacgctc 

Methanosarcina mazei NC_003901_135296 gttatatttgccggtcttatagaggaccgtXcagagcaccgtcaaaggcatctattgcgcc 

Methanosarcina mazei NC_003901_72072 ccgtttcagccgtgaacctgagaaacatttXctgctctaccaattcctgccgctcagcttc 

Methanosarcina mazei NC_003901_91005 ggcgggtaataggattggtcctattcgataXatacggagaggtaacatcgcatcttgacac 

Methanosarcina mazei NC_003901_99331 gagcagaagggtaactacctgggcgaatgaXgtttaccgcatcgtacagcgaaagacctgc 

Methanothermobacter 
marburgensis 

NC_014408_15207 catcaagtgcctccctgacggcactctcaaXatttactggcgccctcatggtactccatac 

Methanothermobacter 
marburgensis 

NC_014408_22163 cttcactacaggaggagactttaataggtgXggtacagaggtcacgttacccttcagggag 

Methanothermobacter 
marburgensis 

NC_014408_26356 gtagatgtctgcgtcacggtagtgtgacagXctgggttgtgacaccctcacccattaacag 

Methanothermobacter 
marburgensis 

NC_014408_28334 ggagcagaggatttatatttccatcacccaXacagcctgatgccatcatccaccatcaaac 

Methanothermobacter 
marburgensis 

NC_014408_32252 cataatcagttgccctgagttctcctttccXcatttagaaatgatctggagacggccatcc 

Methanothermobacter 
marburgensis 

NC_014408_34911 caacctttatatttgagcctccctgtccttXggtattcctccacatcagcacctgaagatg 

Methanothermobacter 
marburgensis 

NC_014408_54416 ctgtcttcaggctctcaccaagtttcctgcXctgagagaatggtgggatcgtccttaagac 

Methanothermobacter 
marburgensis 

NC_014408_5722 gtttcggttgatgaaatagaagatgcaatgXctcatgagggcgatatcaactgtcgtgggc 

Methanothermobacter 
thermautotrophicus 

NC_000916_13043 cacgctactgtctacattcatatcagacctXcctctcaaagctcactgtggtggtatccgc 

Methanothermobacter 
thermautotrophicus 

NC_000916_24861 ctccctaaccatatctgcagctatcataagXgatgtaggttatcctgtcaccggcttcagc 

Methanothermobacter 
thermautotrophicus 

NC_000916_28189 ctggagctgcatggtactggtctatgagcgXttatgagccttatctcctctgacctgttgc 

Methanothermobacter 
thermautotrophicus 

NC_000916_36110 cgggtgttagtcttcctccggtgtgtcttcXgatctgcatcggaatttaccacaatctctg 

Methanothermobacter 
thermautotrophicus 

NC_000916_44041 cagtctctaaactccatcatcttctgtcggXaagggcaaggtaccttatcaggtgctgatg 

Methanothermobacter 
thermautotrophicus 

NC_000916_46493 gagatagatgtgggtgatgaggtaattgtgXgacggcagggaggttgaggtgaggatccac 

Methanothermobacter 
thermautotrophicus 

NC_000916_49387 gaatgatctgccttcgggtgttataaccctXtttctttacctctgcagcggccttgtcaag 

Methanothermobacter 
thermautotrophicus 

NC_000916_55054 gtggttgattccttcgtggagctttcagagXgcatactccggtgaaatcacaggtgacgtg 

Methanothermobacter 
thermautotrophicus 

NC_000916_61 cctgatggtggctttgtaagatacgggttaXggtgacgccagcgaggctgaccttgtaaac 

Methanothermobacter 
thermautotrophicus 

NC_000916_9445 gaggacctcaatgtgatccaccatgttctcXgtacttctcaagtcccagcctgtgtatccc 

Methylibium petroleiphilum NC_008825_111353 gaggatctgaatgccatccaccgccacagaXctgcaatgcatctcaatgggttgtcgtctg 

Methylibium petroleiphilum NC_008825_127316 catcagcgtatctcgccgttcacttggagaXgatgacgacgacttgttgaagaatcagttc 

Methylibium petroleiphilum NC_008825_15445 ctaactgcgcgaaacaagtccgtagatattXcgtctctggctgcgcaattgtgagcttgcg 

Methylibium petroleiphilum NC_008825_37559 caccgtgatgttgatcgttgccgcttattaXgctgtcgatttatttcggtgccgtggcgtg 

Methylibium petroleiphilum NC_008825_43176 caatactcaactgcgtggttcttccgctgaXatagctacatcgtccatgctgaagtgaacg 

Methylibium petroleiphilum NC_008825_52446 ggatacgtagtacgctgcgtgctggtgtcaXtagtcattgcttaggcgattgtacgtatgc 



Methylibium petroleiphilum NC_008825_59607 cttccgtgccctcgtggttcacacaccggaXctgcttgcgactatcaatagttgtcaagag 

Methylibium petroleiphilum NC_008825_6707 gttcgaagcgtacagtgctttcgcatgccgXgatgcgagattctgtactgttagtgtattg 

Methylibium petroleiphilum NC_008825_84710 cgatgagaaggccgttctagtgatgtccaaXggcggcgatcttgaagtggttgcagtacac 

Methylibium petroleiphilum NC_008825_85887 gtttcttcgtccaattggcatagcttgcccXgcacgcttaatattccattgatccacaacc 

Methylibium petroleiphilum NC_008825_92478 cggtatatcttgtcgcccttgatctcgtatXccgttgtagccatccacatgggagactgtg 

Methylobacillus flagellatus NC_007947_11179 ctgttcaatcatgacgggctcacgcttgccXtacatcgatcatcatccctacttgggcagc 

Methylobacillus flagellatus NC_007947_22103 ggtgccatacctttcattctgtatatcatcXatcgctaatttctgggccgctgtcctgagc 

Methylobacillus flagellatus NC_007947_41312 catgcggcaatcgctgaattgtcatagtgaXccttgcggccttcgatggtaatctttccag 

Methylobacillus flagellatus NC_007947_50503 ctaaggcattcatcaatgcagaggttggtcXctctgttggataatacagcgctggaggtgc 

Methylobacillus flagellatus NC_007947_56709 ccgatcaaacatacgagcagatacttaacaXtaccagtacggaagcatctccaccgactgg 

Methylobacillus flagellatus NC_007947_80326 cagctccgtctctgagcaacccaatttcttXtagcatcagccacgactgagcatccctttc 

Methylobacterium radiotolerans NC_010505_106251 ctgaggatccggccgggcgatgaacattcgXcggaaatagtgttaccggttcagtaattcg 

Methylobacterium radiotolerans NC_010505_13702 ggcggtaatcaatatcgtggttctgatgatXgggcgagttctcggtggtgtcagcctactg 

Methylobacterium radiotolerans NC_010505_13734 cccatcttgagagagctgcattgccctctcXttcctggacttcactggtcgatttgagctg 

Methylobacterium radiotolerans NC_010505_1607 cgttaagctatctcactgaccgcacagctgXactatcgacgtacatgcttgcaacggctcg 

Methylobacterium radiotolerans NC_010505_161328 cgagttatgtcggccaagcaatccagagcgXtcgcagtcatcatcacctgcttcaactacg 

Methylobacterium radiotolerans NC_010505_165744 ccgcatcaactgccagccaatgtatgcaaaXtgcgctgctaattcgagggcagtagccttg 

Methylobacterium radiotolerans NC_010505_168198 ctgatccaaagtagcggccatcgggcccgaXgatcaagtcaccatccgataaggcaaattc 

Methylobacterium radiotolerans NC_010505_190534 ctgcattgcagtatggagccgatccggctcXtgacgatgtcgttcaagcgtcagattcttg 

Methylobacterium radiotolerans NC_010505_19867 gatccggtaattgtcgaggaaccacttgtcXgaaatagtccgtggtgatgttctggttgcg 

Methylobacterium radiotolerans NC_010505_201746 gtaaagcccggatctccagctttcagcctcXtgccaactgctgagcttctacagctatatc 

Methylobacterium radiotolerans NC_010505_41007 cgccgaggatactctgtgaccgtttattcaXttcgagcaggcctgcctctgttcagttgtc 

Methylobacterium radiotolerans NC_010505_78471 gcgaattcgaatctaggaggctctgatgggXagtacgcctaagcatctcttcttccgcaac 

Methylobacterium radiotolerans NC_010505_86897 gcgttaggttggaacaaatggcgaacagaaXaacgtcgcccttgacgcctgtggatatcgc 

Methylobacterium radiotolerans NC_010505_88566 ctcgacatgcgcgtatttcacgccgaggttXataataggcgagctgatagttgaattccgg 

Methylobacterium radiotolerans NC_010505_90060 ctttactgcgctgatcagagcctatcgctcXatgtttcgcggtgtcacgatgcgtcaaagg 

Methylobacterium radiotolerans NC_010505_92924 gtccacgacctatgcaatttctcgggctgtXtttcgggcattggagttgacccggtttgtg 

Methylocella silvestris NC_011666_105095 gccggtcattgacgaaataccagccgagctXcgtccgatttgaacagaaatttgccgtcgc 

Methylocella silvestris NC_011666_1099 ggaatcgaagctgtttcgcgatccttacgcXacatcctggcgccaaggttcggcttatttc 

Methylocella silvestris NC_011666_112527 gccgcgatttaacgctacagtctatctcgtXcaattccgtctattactgcaccggcggctg 

Methylocella silvestris NC_011666_124280 gcccataatttaaggacgtgaagaccaccgXaagtcccatccatacgtcggaaccttggcg 

Methylocella silvestris NC_011666_38484 cagtcgaaatatttcgactacaagatcaatXacaatggcggacggctccttcgcaaagctc 

Methylocella silvestris NC_011666_46081 gcctctaaagacaacagcaaatcaatagatXctgcgccgtcctgtccgctttcctaatccc 

Methylocella silvestris NC_011666_55996 cattatcgccttgacctgcctgctgtttgaXcgcaacaattcgggcgctcgcattaggaac 

Methylocella silvestris NC_011666_71251 cgtattgagacgctggtgttctccgacaccXatcaaggcacatttccaaagttcctcgttc 

Methylocella silvestris NC_011666_75648 gtagtattactgcttctagcctagatgttaXctgtgcgcctgacaaatgagcccagaagcc 

Methylococcus capsulatus NC_002977_13577 gtacggtatgctgtgcgtgttcgatctgacXgttcggacgagtgtgaaccttgcgaatgac 

Methylococcus capsulatus NC_002977_30437 cgtccttgttcctgcatttcgaggtgattcXtcctcgaattcttcctggacaaggcagacc 

Methylococcus capsulatus NC_002977_33865 cgaatcctgacgaccgaaattccacatcatXttcctcctcacctttaccgtgacccgaagc 

Methylococcus capsulatus NC_002977_57499 cgggtgctcgaaatgcacgagaagatgcagXgagatcatgggcatttcttacgatcaattc 



Methylococcus capsulatus NC_002977_65124 gtcagggcatgctgggaaagttcgagcaggXtcgagttcgaacaccttcgaatagaaggtg 

Methylococcus capsulatus NC_002977_73157 ctaaatttagcgcagatcgaaggcagggtcXtggttgtctctcgaagccgttgcattccag 

Methylomonas methanica NC_015572_122452 cggtttgtcctgatggatttgtcttgcggcXgtctgattcggaaattgggaacgctgatcc 

Methylomonas methanica NC_015572_140490 gcttcgggatcaacagtaccgttcgtctcaXtgcagtatggaagccgctaactttattacc 

Methylomonas methanica NC_015572_159750 ccatcaaagacattaagtgatcggacatcaXtcggtaacttggtcgatcaggcggtttccg 

Methylomonas methanica NC_015572_168322 cttgggcgctatgcaagccgacccgaaagcXtggtcaaatcgggttcgactttatataaac 

Methylomonas methanica NC_015572_33689 gccaacgccaaagtgtcttcgctgtaaatcXttatccagactaagcgataccgtatcggcg 

Methylomonas methanica NC_015572_43122 gtagttacagcgatttggtcgccggtagcgXgcaaggtgtttattactgaccataatcacg 

Methylomonas methanica NC_015572_70171 gaactgcctgatgccgcgtcggcgaaatccXgaattagatactttgatggccgcttatttg 

Methylomonas methanica NC_015572_77321 caattggacgacaccttgccgtcgttagtcXtgcaaccaagcatttctcgatctattgccg 

Methylomonas methanica NC_015572_94929 gctatcctgatcggaaccgatcaccaatagXcaattgcggcgtggtgatgccgtaacgatc 

Methylotenera mobilis NC_012968_11574 gacgctgctgccaagtttggctcacaatgtXacagcggtgcttaatcctaaagtggtacag 

Methylotenera mobilis NC_012968_21892 ccggtgggcttaattgatattgcagctttgXatgcggagtgtgtctccaagtgtgaggcgg 

Methylotenera mobilis NC_012968_26298 gtcatgaggtcattgcctgatagccatcccXgccgctaatacgttatctacaggcatctcg 

Methylotenera mobilis NC_012968_357 cgctggcacttgccatcagtagttgctcctXtgaagcattaccgtattcctgccgtagttg 

Methylotenera mobilis NC_012968_3998 cattgatattgataggatcactgaccgtcgXtgcggctaaacgctacggtgcaatagtggg 

Methylotenera mobilis NC_012968_52177 gcgctagcacttaactgctcagctagtgttXtggtcatccatatgcatcagcgtttcgtgc 

Methylotenera mobilis NC_012968_62401 gaacaccatacctgacgccgattcataaagXctcttctggcaatgagcgtaacttgcggtc 

Methylotenera mobilis NC_012968_79944 cctcttgcaataacgtgcgcagctgattaaXagctcacaatgagcatggtcacgtctagcg 

Methylotenera mobilis NC_012968_84749 caacccagctaacccaggtaaacatgcattXagagatggcttgtgcttcatgtcacacaac 

Micrococcus luteus NC_012803_11026 gcgtgtcagtcggtgtagggtgatgacagaXgagtgagactgcgtctgattctgtgagatg 

Micrococcus luteus NC_012803_1180 ctcgggcttcttcagcgatgaagtcgaggaXcttcacggattagctcgaatgacggatacg 

Micrococcus luteus NC_012803_16683 gaatgaggttccacttgtgagacacgacacXtgatgatggccgtcacatccgaatcgcatc 

Micrococcus luteus NC_012803_1980 gaaatgtctacgtgggtccattctgacgcgXgcttcactgttcgtcaggcaaatgacttgc 

Micrococcus luteus NC_012803_38115 ctaatgggaacatcggtgcaggtattcgcgXatcctaaattcgacgtcttctcgcttgccg 

Micrococcus luteus NC_012803_39815 gtgcgcatttgatacatgtccatcacgaccXcggcttctgatacgctggacgagcacattc 

Micrococcus luteus NC_012803_74435 ctgaagcttctgcattgtggatgtacaagaXcgcgtcaggcttctcaggactggagacgtg 

Micrococcus luteus NC_012803_76203 ggagggaatctgtaaacttgttcacaagcaXtcacgttggtgaacacggagttgcaccctg 

Micrococcus luteus NC_012803_78105 gctcggttcctgtacatgatccacaggtagXttcctcgtgacgtgttccatcttcgtgacg 

Micrococcus luteus NC_012803_82140 gaatgcgaaatcttgggtagaaacatcattXggacttaaggcgatgctgttcggcgtcaag 

Micrococcus luteus NC_012803_82149 catagtaattccgttgttaaagtaggcaaaXcgcgggagcaacctgcatatcacggaccac 

Microcystis aeruginosa NC_010296_106537 gcaagcattcgagcgtggatgtctgtcatgXtttattcgcgtcacaacgaacaccggcttg 

Microcystis aeruginosa NC_010296_10945 cgatagggtgaaagtaattggtttcatcggXaacgagtaggccagtggtggccagtagcac 

Microcystis aeruginosa NC_010296_125250 gcaatttgggctttatttgccctcgcttgcXtccgcattggccacatttgcccgattctgg 

Microcystis aeruginosa NC_010296_136765 gtctttctgcctcgcgcttaaatcaagcgaXccggtgcttccgattatctgagtaaatttc 

Microcystis aeruginosa NC_010296_145919 cgcaagtccttcgtcatcgctgtgcctatcXccggtgcaagttggaattctggcaatgtac 

Microcystis aeruginosa NC_010296_157619 caaccgacattcattcacctgacggtctgaXttgcgtctggcggcattggttcatcacttg 

Microcystis aeruginosa NC_010296_166546 catcgccgagttattatctttagcgaagatXttccggtctggatttgtccgcagaagcggc 

Microcystis aeruginosa NC_010296_175289 cctatcgagcctttcagcgtcatctacccaXtggccgatcgcaatgccctattaaagcaag 

Microcystis aeruginosa NC_010296_194715 gatacaccttctgcacgggatatcggtgtaXaaatctcctcactggtggcaaagcttaatc 



Microcystis aeruginosa NC_010296_22783 cataattgccctagcagtcttgaatcgtccXaagcggtttactcgctctggtgggaaccgg 

Microcystis aeruginosa NC_010296_40284 ccgtctggctcggatgtcatcaaagcacgaXaagagggaaatttatctcaacggcaaatgg 

Microcystis aeruginosa NC_010296_467 gggattccctcaaagctatgctcacccaacXaacaattgggttatattcctccctattggc 

Microcystis aeruginosa NC_010296_53076 ctatgtacagatcggttgggcggcaattatXtggtttggtggccattaccgctgcctgtcc 

Microcystis aeruginosa NC_010296_65338 gtaaggttgggctgggattctggttaacgtXaccaactgacggcaatggttagtcaagtcg 

Microcystis aeruginosa NC_010296_75420 cgaattagaacgtttagttgataccgccggXgagcgatcgccagttcgaggacggtttaag 

Microlunatus phosphovorus NC_015635_114970 ctactccatacagctacgccatttatgtccXatcgctcactgtggtcacgagtttcctcac 

Microlunatus phosphovorus NC_015635_123069 gttacctgtgagaagcctgtacatgtcgctXgtgacgaagtgccatagcgatccgatgatg 

Microlunatus phosphovorus NC_015635_137598 cgccttcagtaacaccaagagtggttcagaXcttgctcagttccatgggaatcattgaagg 

Microlunatus phosphovorus NC_015635_156378 gcatcacgaatccctgaactgatgcgaacaXattgtttgctgctccctaccagtgatagcc 

Microlunatus phosphovorus NC_015635_174648 catgtcaaggacgcggaaggacgttcttctXcattccattagtacacgggacgtatcaggc 

Microlunatus phosphovorus NC_015635_20619 gaatttgtatcagagctgccaagatatgcgXaccggcgtgctacattgctggaaatctgcg 

Microlunatus phosphovorus NC_015635_41563 ctggttgggttgctgtatatgtcgcatgtcXgcatctcgcgaatgagcgaatagaaacgtg 

Microlunatus phosphovorus NC_015635_4950 gtgaacatattcagtacggcgtacggaaatXcgctgtcagtggatctccgtacagtgtatg 

Microlunatus phosphovorus NC_015635_55759 gagctcatgtcttcgacgggccgatagccaXttccttcagttgtctgtcggtttgaccatc 

Microlunatus phosphovorus NC_015635_63932 gatgtgcatgacattgttgctgacgtgtagXgattagtagcggccaaattggcgtggagcc 

Microlunatus phosphovorus NC_015635_90502 gaaacgtgaccatcgcgatcttgttgttgtXccatcttctcgatcttgcggtcacctttac 

Micromonospora aurantiaca NC_014391_103750 gcaccctgcgtgttgtgcatagatgtgtttXagatgatcaagaatccactgtgcctcttgc 

Micromonospora aurantiaca NC_014391_187182 cagtagctacactcctatatttcttcttctXgcgacggcgtcaggagtgacgaagtgctcc 

Micromonospora aurantiaca NC_014391_44529 cgcggattgagatggtttgaccacagcatgXagaatcgatttcggtcgcacagtggagcag 

Micromonospora aurantiaca NC_014391_62431 cctgcgtgatcaacagtccaccatgggttgXacctcatacgtcaatgactttaacagtcgc 

Micromonospora aurantiaca NC_014391_64322 gcatttcaattcggtttcctcgtgccagtgXaggattcgtcaaattctcccaccggtgatc 

Micromonospora aurantiaca NC_014391_891 gtgcaagttgcatatggcaaagatgatcttXgcgttattcggcagagcgtctatcaggcgg 

Micromonospora aurantiaca NC_014391_96994 ccaagtcgatgacgatggagctgtgggtggXggttctccttgtaatgaggcgtaagtttgg 

Micromonospora aurantiaca NC_014391_9794 cacgtcaacatatgttgatgaccagacagcXgagctgcgggtttgttagattgaccaacgc 

Micromonospora aurantiaca NC_014391_9845 catcgagataataagacccttcatccgcgcXcgaagactttgctgcggacatacctaagac 

Mobiluncus curtisii NC_014246_15840 cctggtgcgcgagtttgccaccgattaccgXcactaatttcgacgccaatacgtataaagc 

Mobiluncus curtisii NC_014246_29837 cctaaggcatagcccacaaacatcattgctXagcatgactacggcgccgttagcgataagc 

Mobiluncus curtisii NC_014246_35481 gcttatgagcggattctcacaacgtttgcaXcgtccctgtcgcgtcagcggactaaactag 

Mobiluncus curtisii NC_014246_45780 ctgccggatttggatttgcggacatcctcaXgcggattcagtggattcaatggagccaacg 

Mobiluncus curtisii NC_014246_50681 cgacgaggatggtctgatgaccattaacggXtggaatccctggcgatgatgtctcttgctg 

Mobiluncus curtisii NC_014246_57155 ggataattgcgtcatcaggctcaaagatccXgttctgcaatctgagctagcagtcctgccc 

Mobiluncus curtisii NC_014246_59968 caaacctgctttaccgtcagtcgcaagcttXaccttgctcattcttaacgcccgagattgc 

Mobiluncus curtisii NC_014246_63958 caccagatacacgtggtagcgatccgtataXgtgccacttgcgtttatccagattcactcc 

Mobiluncus curtisii NC_014246_67812 ctgcggaatgatggtattagagctgttcgcXcgcgatacgcatcgagattcgtgctttcgc 

Mobiluncus curtisii NC_014246_8420 ctcaagaccaacaatgaatacccagtcgaaXgcctgccttgtagaacggtatcgatccctg 

Moraxella catarrhalis NC_014147_12039 ggcattaatgatctggcagatgagcgtaccXtgtactgtttagcttagctgccagcttggc 

Moraxella catarrhalis NC_014147_133 ggcgtcagatacttgattggctgactttccXtgagcttgctggatgaaggcagtacctctc 

Moraxella catarrhalis NC_014147_19310 gtcaagatagagccgctttgcgccggtaaaXaacagattaatgctaagtgatgcccaatgg 

Moraxella catarrhalis NC_014147_22472 cggagctggatgatgccctaaacagcgtagXatgatgagagcctgcttagtgatgtgcaag 



Moraxella catarrhalis NC_014147_2316 cactggatttaatgccacggcaagcattcgXgacagcattggacttattggacaaggtacg 

Moraxella catarrhalis NC_014147_28883 gcaatcgcagcaggtgataaggtggcccttXgttgataattataatgccgaacacgctaag 

Moraxella catarrhalis NC_014147_31399 cacgagatgcgtatcattgcttggtatcatXgtggctttggtcagtgagcaatcgcagttg 

Moraxella catarrhalis NC_014147_33976 catttgacagtgcttgggcgacatgtgattXacgcatggtgcaatctgcctgtatcaatgg 

Moraxella catarrhalis NC_014147_36652 gcacaagtcacaatgactgtaaactcattgXtcgatttgcaaggcagcctcaagaccatcg 

Moraxella catarrhalis NC_014147_43126 gctgaacagtactatgcgcttggcagtcagXtggctacaagacagcctagcacatcgcatc 

Moraxella catarrhalis NC_014147_4708 cctactcacccagagtttagcacacccactXattccgatgggtatcgattgtatttcaccg 

Moraxella catarrhalis NC_014147_51218 ccacgcatcaacattgccgaatatgccaaaXgccacttcggcaggatcatcaacctcaatg 

Moraxella catarrhalis NC_014147_61937 ctatgatagtgcctgaccctgtgacaatcgXtgctacgcactgtcaacgcaggattatccg 

Moraxella catarrhalis NC_014147_7187 ccaaagacactgtggagacttcattatcctXctagcggtgtggtgcgtcaaagcgatatcg 

Muricauda ruestringensis NC_015945_127460 caaagcggattcggataaggacttaccaccXgttctactgcaacagctccttagcatgggc 

Muricauda ruestringensis NC_015945_17536 ggaacagcatcatggacatttgcattaatcXtattattggagctgccgtgtcctgcttgcg 

Muricauda ruestringensis NC_015945_29594 cgtcgggcgaatagttatttcttccgcatgXaatcagagtaagtggtagaagtacactcgg 

Muricauda ruestringensis NC_015945_48085 cccagttgcgtacaggtgtaatcttgtgtgXgtaggtgtaatactgcccacggtgatttcg 

Muricauda ruestringensis NC_015945_70546 cactccgggcaatacgtaacttagtattacXgataatggcggtcatcatggaatctacgcc 

Muricauda ruestringensis NC_015945_79601 gatatacctactacgggttctatcacagctXgcggttgtttcttggcgagccaatgataac 

Muricauda ruestringensis NC_015945_8636 ccatggaaagtgcctttggacgatatagagXagcgtgctacccttggtgagattagcaacg 

Muricauda ruestringensis NC_015945_89840 ccaataaagaattgaacgtaaccatggtggXatgccgaaatggatgcggccattcttaggg 

Muricauda ruestringensis NC_015945_92689 ggtggcctattgtccaaggcaagcctgtccXctattggtctttgctgatgccctgtttacg 

Muricauda ruestringensis NC_015945_98697 ctcaacaatgggtcggattgatacttgcaaXtgtctctaaccgcggcttcagaatttggac 

Mycoplasma hominis NC_013511_4330 gcggatgcgtaaacattgatggtgcccgtgXaatgttgattccaccgtgatggcgcttacc 

Nakamurella multipartita NC_013235_130593 gttggtcttaccgagacgtgtcacgacggcXccattgaacctccatgtacttgagtagagc 

Nakamurella multipartita NC_013235_145472 gatcattgaacgtgcaacaagtggcacgctXcatctgactgctgacggagccgacattgtc 

Nakamurella multipartita NC_013235_154571 gccattcgacttccgctacagaattgggaaXtttgcattcctgtatgtgttgatgtgggcc 

Nakamurella multipartita NC_013235_16841 gaactcccaccctctctatactaattgcagXcaattggccgggacatttgcggtgcctctg 

Nakamurella multipartita NC_013235_171274 gtccgagtttactccactcagatgaaagccXgtcgccttgtggatcatgctggtactcacc 

Nakamurella multipartita NC_013235_180182 cttgatactttcaagcaggcacttgataaaXggcatggctctccttggtgtgagaatggtg 

Nakamurella multipartita NC_013235_199534 cgtgtcaatgaacgcgatggtcacggtttgXtggtcacacaaactatggagcgcgacatgc 

Nakamurella multipartita NC_013235_33069 gtacgtactgctactgatcttcggtttcttXgctggtcgcctttgccggagcaattgattc 

Nakamurella multipartita NC_013235_55720 gagatacctcaaacgtgtagttgatctcgtXtgttggtgggtattggacacggtgcggcgg 

Nakamurella multipartita NC_013235_71300 gaccacggtttggaccttccggtcaacatgXatgacagcagatctgcttgcgatagtgacg 

Nakamurella multipartita NC_013235_72119 ccgaactccagtgcctaggagatatcgagtXttaggcggtatatgacgccgcaggaatgtg 

Nakamurella multipartita NC_013235_77929 ctctactacgtcgacccgaagtaaccgcagXgcacacatgcggtatgtctggacattgaag 

Nakamurella multipartita NC_013235_939 gcagcgaaccactactgcccgatcattcatXctctttcggatgaagaagccacgttcagac 

Natranaerobius thermophilus NC_010718_101704 cgataatgctttgtcacctgccattctatcXtcctagtttgacgggagataaaccagcctc 

Natranaerobius thermophilus NC_010718_105364 gccattaggacctccagagtagtctacatcXgtcctctgataaaccataggcagcttgctg 

Natranaerobius thermophilus NC_010718_1167 gtgtagttaacagagcttgccaagctgctgXatgatgctgaggtacttctaacaggtcatg 

Natranaerobius thermophilus NC_010718_15322 cacttatgggattgttatttgccggtggtgXgccctctctttcctgccgctgaatacgttc 

Natranaerobius thermophilus NC_010718_32606 gtgctggtgcacctctactgtttctgttatXcttgtcccaattgaaattgaagggcttccg 

Natranaerobius thermophilus NC_010718_38514 gcctttgtctggagtatctaaggatgaagtXgggaaacacaccaagaaatgtggtgggttc 



Natranaerobius thermophilus NC_010718_43888 caatgctttagtacgagaattagagattggXatgtcacttggctggtgccgaggagatcac 

Natranaerobius thermophilus NC_010718_61074 gagccaagcatggtttgactacctggtgggXtcaaagtgcaatcctctgccatgattgccg 

Natranaerobius thermophilus NC_010718_80690 ctagaagtaggtaaggacggagatgtgctgXattgctgaaatcgatcaccgagtaggtagc 

Natranaerobius thermophilus NC_010718_91326 ctgccttgctcttaagttctccacccggtgXtgttgacttctctggtaactatcctggctg 

Natranaerobius thermophilus NC_010718_98701 cttgtctcagacagtgtctcttcctctacaXatacttcctccacttgcactcagggcattc 

Neisseria lactamica NC_014752_10037 ccaaggcgggcgatattatcaatacgctcgXcagtcaatcatttgtccaactcaagccctg 

Neisseria lactamica NC_014752_28767 catacgccacccgtgggacaataccattgtXcaaagagattgttgtaggcacatgggaggg 

Neisseria lactamica NC_014752_30427 gattaagcgcatccatatggcgcaagccttXagacaacccacattgggcatcacagcgtcg 

Neisseria lactamica NC_014752_35032 cgtaccaaggacggcttggaactgatgaatXaagcccgttgtggcggcgttgcatttgaag 

Neisseria lactamica NC_014752_43313 ccgctttcgtttgagcacaacgcaagaataXtttaaccagatagcggcaacgcagactatc 

Neisseria lactamica NC_014752_44576 cgctagttacgcctgtaatactcaccggttXtgttgccaacttgaggataagtcgctaaac 

Neisseria lactamica NC_014752_55847 gcttgtatttcctattccggattgaccaccXcctgtccttgtatgaacagaaataacggcg 

Neisseria lactamica NC_014752_61586 cataatgatgccttgttcatagctcatcgcXgccgtgaaccatcacataatcgccgtcttc 

Neisseria lactamica NC_014752_67369 ccttgtttgtggaattcttggtgcagggcgXagcatggtttggagttctgcgccttggtag 

Neisseria lactamica NC_014752_73924 gaatccgcattccgcaccgaccggtaaatcXtgcaaatgccgattgtatcacccgcatacg 

Neisseria meningitidis NC_017501_17840 gcggtaatttgggtagtgccgcctttaactXcggatggtgccgaggttgagattattgccg 

Neisseria meningitidis NC_017501_20091 cctttaatgccctaacagctgcccgggcagXtggtaatggtgtgcaccctgtctttatgtg 

Neisseria meningitidis NC_017501_2668 ctttaatgggtttgggttccgtggcgaggaXttatgaaaccaaaggtgatgcgttcagccg 

Neisseria meningitidis NC_017501_45700 cgtggataggtgtgtatcggacgaacatttXgctgccacgcctgagtttcttaaatttggg 

Neisseria meningitidis NC_017501_56633 gcagactgcttggcccgaatttgagtttgcXtgggaacaggtgctttcaatgccgaagacg 

Neisseria meningitidis NC_017501_61362 ggcattgcctaagttgtctttcaagctgccXttggaagctattaaccaatgctcccaatgc 

Neisseria meningitidis NC_017501_61531 cgctcgtgttgtgcattaagatgcgtattaXgcgtaggcatctacttggttgagcgttacc 

Neisseria meningitidis NC_017501_61563 cctttgctggaactgtatacggtagtgccaXatgcgtgtgttattgcctaattcggcgttg 

Nitrobacter hamburgensis NC_007964_112477 gcttggctctgggaacaggacttgcgttccXttcttgtcatgatacttggccttctcggtg 

Nitrobacter hamburgensis NC_007964_121215 gaaagccgcaatgaactgccgagcaactgtXtgtcggccttcggtgtcgaaagttacgttc 

Nitrobacter hamburgensis NC_007964_127152 cattcgatcacgcgaactgattgcatctctXttcatgctgctatgcggcaacgacgaaagc 

Nitrobacter hamburgensis NC_007964_138433 cagaagtctgctacaatactgacaagtgggXggccggacatctgatagcaagcgatctggc 

Nitrobacter hamburgensis NC_007964_146647 ctgatcgaagctggcgtcgatcttctcgatXgaactcttccgcggtgcctatttcaaatgc 

Nitrobacter hamburgensis NC_007964_18225 gatgttcttaggcgcaggttaatatccgatXtttgccgtaacggcggaggtatttcgctcc 

Nitrobacter hamburgensis NC_007964_25407 ccctcaggcgttgccgttcgatttgcgtgaXtgtcgttatcgctcattgttcgttcccatg 

Nitrobacter hamburgensis NC_007964_282 gtgaaccatattcctgacattggcttgaacXcggcggcaagatatttgcgaattcgtgtgc 

Nitrobacter hamburgensis NC_007964_30438 ggtgatcgagaagctcttgaacttcttgccXgagatagcctttgataaggtcgggcacatc 

Nitrobacter hamburgensis NC_007964_35424 gataagcctgctccatctcgtactggtacgXtttcgtcaacaaagacattgtgacgcaatc 

Nitrobacter hamburgensis NC_007964_40764 gctcggcattgatgaacttgggtgcgacaaXcaaacagcaaagtcgcgagaacgatgtcgg 

Nitrobacter hamburgensis NC_007964_57712 catcattgaataagggccgggaattgcgaaXacttgtggtcggagcaggagttgttgccag 

Nitrobacter hamburgensis NC_007964_60159 ctcaccgactggatgaatcatttcgtcggcXgcactctatgaatgccttatctcttattgg 

Nitrobacter hamburgensis NC_007964_63446 ccggacagaacggaattcgcatgctggataXgcggtattctgaacaatgttggcgcttacg 

Nitrobacter hamburgensis NC_007964_7560 gaaacagtaatctgtggttgcattgaccggXgcaaggcggcggatcaatctttcgttggcg 

Nitrobacter hamburgensis NC_007964_79819 gcggaattccgttgtgctgaatccacttctXcagcatcgtggacaatatccttcccgatgc 

Nitrobacter hamburgensis NC_007964_96156 caccacacgaggcggaacaatttcagcaagXtgattccagtgtggtttaggctcagagaac 



Nitrobacter hamburgensis NC_007964_99456 ggtttcgagagttgcagcggcgtcaggaaaXgctttcagcttccatgttaagtcgatgccg 

Nitrobacter winogradskyi NC_007406_113270 cttctccgcatatccattaattaaggaagcXaaggtcaccgttgattgcgccgtcatgggc 

Nitrobacter winogradskyi NC_007406_20681 gcacatttagacgagattgtctttgaatgcXcgtcgagttatttggaacctgtcaacgcgc 

Nitrobacter winogradskyi NC_007406_29249 gaggcggagtagtgcatcgttatgggtaatXgctcttgatgctggtttgaacgagcgcatc 

Nitrobacter winogradskyi NC_007406_32253 gacgcttccgcctcttgaaggcaagaatacXtcctcaagcagcgcaggacgaataaggttc 

Nitrobacter winogradskyi NC_007406_447 cattatcttacgcacatatgagcggatcatXtccggtcgcactccttatatcgttcgcgcg 

Nitrobacter winogradskyi NC_007406_49095 gaagaggcgttaaggctcccgatgtaatctXatgtcttacagcaaccgtcgcggttatgac 

Nitrobacter winogradskyi NC_007406_53757 cgtaccattgaccggatcggtaatgacgcaXaccggcaacgatcagaacaatatcggttgg 

Nitrobacter winogradskyi NC_007406_63091 ccaagcagatggaatgatcccttcaacacgXttcgcgcccaatatcagcttgtggtccatg 

Nitrobacter winogradskyi NC_007406_72003 cgattgttctccatattgcgatattgtcgcXtgtttctacatctatgtccgccacacaccg 

Nitrobacter winogradskyi NC_007406_77632 cgatcaaattgaagagaaattcgtcacgctXgctcgtactcgtctcaggcgttccgctgcg 

Nitrobacter winogradskyi NC_007406_88566 cccgggtgaactacgatttctcaaagaatcXtagcgcaaggcgggtttgcgattctatcgg 

Nitrosomonas sp. NC_015731_107116 ggactatcggttacgtaacaatcagactggXtcctgatcgagcaccggatgtggtcatctc 

Nitrosomonas sp. NC_015731_113627 gatcacaggccacatgtgattgtaggtgctXgcttctgttgattagttgcaaacccgcttg 

Nitrosomonas sp. NC_015731_118876 ctgctttccatttgcgtgaccagtatgtctXgccacataggtaataccactttccgccgcc 

Nitrosomonas sp. NC_015731_126050 cggcatgggcgcgtacgcgaatctttgaatXctgctcaacgcattgctggctattgaacac 

Nitrosomonas sp. NC_015731_14303 gtgacgcatattactgggatatgccaatcgXttgacaacatcggattcgctgttgcgtgag 

Nitrosomonas sp. NC_015731_22771 ccgatggaaatcctgaagtcaaacggttatXaggatggagacagcatccaggtttatcccg 

Nitrosomonas sp. NC_015731_30794 gacattatccttccagccggatttgttgtcXgcaaaccgctgacccgatgcatcgagttcc 

Nitrosomonas sp. NC_015731_36837 ccggcagcttagatccagaagatccgtggaXttgcaattctggcacgtaagaatgataagc 

Nitrosomonas sp. NC_015731_46599 gccaacggacaaggttaaccggcaatttgtXgacaaccattgcggacgatttgcttgaccg 

Nitrosomonas sp. NC_015731_57220 ggccgccacgtttaccgctacacgcgccacXttgccatagcagcaaataatcttgcatttg 

Nitrosomonas sp. NC_015731_63813 gcgccagttcgtgaatcatttcattcgcttXcacgatcgggattcttggcgatttcccacg 

Nitrosomonas sp. NC_015731_72 ggttggcctatatcgcagccggtttggataXaattaatcagtgtcggcaccgatggacatc 

Nitrosomonas sp. NC_015731_73368 gcgtgctactcagttatagatccggccaatXgttactgactttacttagcaagcttgcgcc 

Nitrosomonas sp. NC_015731_80634 ctgctatcacctggaatgaatagaacaaggXtaagcaagcccgatgatcatcagcatccag 

Nitrosomonas sp. NC_015731_92121 gactgttgagttatgaatagatggcaggaaXtatcgttcggcttctaccctcagtacgcag 

Nocardia farcinica NC_006361_536 cattccagagagcgccgctgcgcctgcttcXataagggcttacgtcaattcctagatcctg 

Nocardia farcinica NC_006361_21445 gatatttggttaggcaaccctatctcagtcXggttgtcgtcacggtcgcctcacaggtccg 

Nocardia farcinica NC_006361_42406 gaatcggaggacaccgtggaatttcttggcXttacggctacgtcgtactgtcggcgatgag 

Nocardia farcinica NC_006361_52779 gcgcgtaggtgtaactattggaaacagttaXgatcgatgatcttgtcgggttgacctactc 

Nocardia farcinica NC_006361_57039 gtgtgtgcagccttcgctgcatcgctcataXtaattggtatcgacggcacgggtatagcgc 

Nocardia farcinica NC_006361_61135 gcttccgtcgcaaaggaatacgcatgaaacXtagtgtgtgcatcgagcgcgcaggtaaagc 

Nocardia farcinica NC_006361_74330 gaagtcttcggagtacacagccaaccgcaaXcgatgtactgaccgcgtccagctacaactg 

Nocardia farcinica NC_006361_74646 gagcctgacggagttcgttctggatgcgtgXgtcccgatccactctcaaagatttggttac 

Nocardia farcinica NC_006361_84702 gagaagcaggattgatcgttcaatcgaagaXgcgaagtcggcgacggattgctagtcgcgg 

Nocardia farcinica NC_006361_88196 ggttcgatgagatgatttcacagtcattctXctcggccatgacttcctctccatcaccatc 

Nocardia farcinica NC_006361_106414 gtaacaggaacttctatccggcgtgggcggXggccgagcatacacatatatgagacaaccg 

Nocardia farcinica NC_006361_113125 cgctcctctttcagaatgtctgacgccaaaXtccttgcatctgtacgaccggcaacctgtc 

Nocardia farcinica NC_006361_128985 ctctcgaccagagacgacaaactcgtatgcXttccacttcggattgacgactggcgatagc 



Nocardia farcinica NC_006361_137209 catgtcgacccagcgtttgaagcgactgttXcagttgggcgtcttccaggatgtctttcgc 

Nocardia farcinica NC_006361_139477 ggagccgctaccagcgggaatgagaggtgtXgcatgtatcgaaacccagtgtcgaattatc 

Nocardia farcinica NC_006361_152093 cgctgtccgaatatatgacgaactattcgaXccttgccgcctggacggaaatgcatcaagc 

Nocardia farcinica NC_006361_169485 ggttgttcctcggcgcctggcagtcgtattXacgaattgaagtactcggcgatccaattcg 

Nocardia farcinica NC_006361_172249 cggcatacctgctgttgattgaagacggtgXatccggacgaatgcaccgtgcatctagagg 

Nocardia farcinica NC_006361_185087 gtattcgtgaggtgccttccgatataaccgXgacctaattggatgcacccactaagtcttg 

Nocardia farcinica NC_006361_197565 cacggtcgtgccactcgcaacacttccaccXgagatgaatcgacgttaatcctctcgatgg 

Nocardia takedensis BAGG01000000_886 gaccgggaggcccgacatgttcgaacgactXacccataaagtttacaggcgacaacatccc 

Nocardia takedensis BAGG01000000_5640 ggtgaaccggtcatgaccgcgaattcaaatXgtcgatagaaatgcagaccagctaacgacc 

Nocardia takedensis BAGG01000000_7126 gagacctttgacgattatgtggacgagcagXgtcggatgaaggatatggctgatgatcggc 

Nocardia takedensis BAGG01000000_20353 cggattcgaagcaatcggaaagtcgcgtcgXacttccatctctccgggtagagcgatatgg 

Nocardia takedensis BAGG01000000_24240 ctttggaggatcgttgtcgaccacggacgaXccttaccttcttgagttaggtcagctttac 

Nocardia takedensis BAGG01000000_28824 gccatgcggcaaccttacttcggagtaagtXgtctggtccgggatctcagtaggtttccac 

Nocardia takedensis BAGG01000000_37739 gtgaacgttatccgataagtactctggtgaXcagaagagatttcacagacgccgacacgac 

Nocardia takedensis BAGG01000000_44967 gacagatttcgaagatgagcgaacataccgXattcctcgggtggccgcgatagtgactccg 

Nocardia takedensis BAGG01000000_62253 cttatccgatggattcggaggtctccgaatXtcgacctggaactgccggtcgatttcgtgc 

Nocardia takedensis BAGG01000000_71199 gtagcaaagaaacctcatcagtcacattcgXcctgatgggtccgaggccgataacctcggc 

Nocardia takedensis BAGG01000000_73089 cgatcacactggttcggtttatactcggatXtgggaaacgaggtagtacgagagcgcctgg 

Nocardia takedensis BAGG01000000_91700 cgaatagcccagtccaccaacggtttcgatXgcgatagcgcatctcgagttcacaggatcg 

Nocardia takedensis BAGG01000000_116134 gtccatatcgccgaacatcaattccacgatXgcggcggatttcgcgaatgcagtcgaaacc 

Nocardia takedensis BAGG01000000_132229 cagattgtgaatcgcctatcacagaatgacXgcgtcgtatcgaggtgccacgccgaacctc 

Nocardia takedensis BAGG01000000_164268 cagtaacactcccggcacgctagcgttctgXacccggtaacatttgcatcaccttcaacac 

Nocardia takedensis BAGG01000000_182582 gatcaaatccgtcagatacagggattccgaXgctctgcagaacgtagacggtctccgccag 

Nocardia takedensis BAGG01000000_188020 caatatacatcaccagttatataacttaagXtgagatgtagcccggcggcatccatcccgg 

Nocardia takedensis BAGG01000000_202259 gatcgatacggtcgacctgtgcgtcgagcaXgatgacgtcccgacagtgtttccgaaattc 

Nocardia takedensis BAGG01000000_217670 ggtccggatcgaggcgaccttatccgattaXggatccgagcagcaatgttgatctcggttc 

Nocardia takedensis BAGG01000000_260434 ccgttccaactcgaccattcgacacaccttXgtcgatcttgatgatcgccagctctccgtc 
Nocardiopsis alba NC_018524_101483 gtgtctttcctgggaacgtgtcgccatttcXtttagtgtgtcacttcttgtgaagatccgg 

Nocardiopsis alba NC_018524_102721 gtgatattgggctggtctacctacggaggtXgtcatgttcatggtgattctggtcaatgcc 

Nocardiopsis alba NC_018524_112915 gaagcgtgattgtttcttgagaactcaacaXaacgggacactggttccggagcttgtacgg 

Nocardiopsis alba NC_018524_112919 cggtcaggatttcttctaggtttacccttcXagggttcctttgattggtcacgagagtgac 

Nocardiopsis alba NC_018524_15798 gctttgggaatacttggtcagagaagattcXacaccacagtgaaagtaccgagctatgccc 

Nocardiopsis alba NC_018524_186017 gacgcatacagtccacccaacgcttggagaXtcgcactatttgttactggcgagtagcatg 

Nocardiopsis alba NC_018524_60929 cgaacgtcctctatttcgatgtcaccacgaXtgattcacccggcattcacccttcttctac 

Nocardiopsis alba NC_018524_66403 cgctgtgttgtgtctttactttatcaggtaXgttcgcgttcgcaccgtttccggtgtttcc 

Nocardiopsis alba NC_018524_77469 gttcgtgcgatatttccacttggagcggtgXtgcgggacataggcatggtgatatctcctg 

Nocardiopsis alba NC_018524_77861 gctcatgatcagtgagcctagaacaccgggXgttgatctgacgcaggagttcatcacgttc 

Nocardiopsis alba NC_018524_9617 ggagcggccgtgatcgatttctccttgagcXttcgtataaccgaacaccgttaggttaatg 

Nocardiopsis alba NC_018524_96296 cagagttcctcgtttcgcggagaagcacgtXgagaatcagtaggagtaggagttcgatcac 

Novosphingobium 
aromaticivorans 

NC_007794_106018 caagcggaaatccgccatttcctcaaagtcXgtggacttcaagggcgtcttcttcgcgatg 



Novosphingobium 
aromaticivorans 

NC_007794_116232 cgccgacattgcggtttccaatgaaattctXcgaatgtcgttgcttgaccgcaaacgtgcg 

Novosphingobium 
aromaticivorans 

NC_007794_16567 gtgcagggagactgttcgccgctgccaaagXgtgaatttcttattggagagtatcgggaag 

Novosphingobium 
aromaticivorans 

NC_007794_46273 gttcaacgatgtcgccagcacagtcattcaXgttcagcgaccttgtgttcgaggtcacgac 

Novosphingobium 
aromaticivorans 

NC_007794_50848 ccacatttcaaagtcaaggttgggtgcatgXccgtcagagatcttactgtcgaagagattg 

Novosphingobium 
aromaticivorans 

NC_007794_71998 gccggcttgatcctgacgagccaaatggttXgagcaaatgcaccgtcatgcgacgttattg 

Novosphingobium 
aromaticivorans 

NC_007794_79380 catcgaattcgtgggcgaattcagacagttXcgggcaagtcgagccaatcatagacgaagc 

Novosphingobium 
aromaticivorans 

NC_007794_93134 cgtcaatttcgtgtcacatattcgtcatttXaaatcatcgccttgtgacggctccgtcacc 

Novosphingobium 
aromaticivorans 

NC_007794_943 gatgaatagcttaacggccgttcagaaacgXccgacaattacggtcaaggcaaagttgcag 

Novosphingobium 
aromaticivorans 

NC_007794_98621 gtcaatggcaacccgcatgaagcggatttcXaagtactttcgccaagctgctttgagtatg 

Oceanobacillus iheyensis NC_004193_105090 gacattacgacgatggctggtaatcgaaagXaagacaggaccgattgctaaccctgtaacc 

Oceanobacillus iheyensis NC_004193_113482 ggtgaacggccacttgcattaagtccatgcXtctttcactttgtcaatggagatggattgc 

Oceanobacillus iheyensis NC_004193_117895 gtcgcctgtgctgccatcccttctgaacgtXgaaatcttacacgatcaggcaattcaaatg 

Oceanobacillus iheyensis NC_004193_119958 cactcatcgcattctcctcctaataacaatXtatgtggcggcgtacgatcattccacgatg 

Oceanobacillus iheyensis NC_004193_39924 cctgacgatactgctcttgttgatgtgacaXatggtggaagatatgtcagaagccaatggc 

Oceanobacillus iheyensis NC_004193_51733 ctcctgggtggtcggaagaaggattgcaatXgcgatgaattacctgtagaaatacaagagg 

Oceanobacillus iheyensis NC_004193_60421 gttgacgtggacgtctacctggtcctgtatXcaactagcatcatacctactgcaataggtc 

Ochrobactrum anthropi NC_009667_10258 ctgatcactgttgtgttgaaatttgttgctXactgcagcaggcacgtgaaggcgtggactg 

Ochrobactrum anthropi NC_009667_16818 gacaatcgtgcccggcacgatgattgatgcXcatgatgcgggacgcagtattatgtcattc 

Ochrobactrum anthropi NC_009667_24283 gttgatgatgtggtttacgcaaaggatgaaXgcaagacgcgccgaatttacgggcctcatg 

Ochrobactrum anthropi NC_009667_30906 gatcagcccataggttgtagtaacgacctaXcatcggaaagagatttctgctctgcgtcac 

Ochrobactrum anthropi NC_009667_38785 gacgattgacatagtgcaatcttacagataXcttccatgcctgtccatgccctgtggttac 

Ochrobactrum anthropi NC_009667_53092 ggaacgtcattaggcgatagtggattgacgXgtttggatttctgcgcctgctaccgtcgtc 

Ochrobactrum anthropi NC_009667_54605 ggatcgattgggaatagaaatgacggaagaXgcgcagagaaggcgggcttgcgcgtaattc 

Ochrobactrum anthropi NC_009667_62239 ggacgaatcgtatatgcaattccggctcatXggcctgcattaccttgcgcagaaacgcacc 

Ochrobactrum anthropi NC_009667_73886 cgaattgagatagttcggcactactgttatXagcagcattgatgacgcaggctatacgccg 

Ochrobactrum anthropi NC_009667_86867 gtagccacgaagaatcttgactggcaatcaXttccgttcgggtcgtaagagcataggacgg 

Odoribacter splanchnicus NC_015160_122146 ggaagttggcccgtagtgtctgtaaagattXgcgaactgagatagccgtaaccgaaatccc 

Odoribacter splanchnicus NC_015160_131065 caggatgccgggcgtgagaaagtcgtgattXtttcagttggcattgaataccctggctatg 

Odoribacter splanchnicus NC_015160_138051 ctggcttaactcggaggccatcttattgaaXgtcgcaggaaatagccagaataacgacatc 

Odoribacter splanchnicus NC_015160_15911 ctacccagcctattctgactttactgggagXtgcctattacgattgcttcaccgatcaagg 

Odoribacter splanchnicus NC_015160_24018 ggacatccaaattcgtggagcagccagtctXtgaaatgggatctaacccaaattatctgcc 

Olsenella uli NC_014363_14551 cccgtcggcgaggcaatgctgaagaacatcXctcatcagctatatgggtgagatcatctcg 

Olsenella uli NC_014363_15175 cgagaacatccctgccagggcctttgagctXtagtttatacttacttgtcatgagacttcc 

Olsenella uli NC_014363_17307 gatagctgcttaccagcgcgtcatttatcaXcgtgtccgttccagacaaacgtctgcgtgg 

Olsenella uli NC_014363_40959 gagacgtgcgtacgagctggtggcttgtggXtttgattgccagccaagataccattacgtc 

Olsenella uli NC_014363_4196 ctgctcgtttggcacggtacacgggatttaXcatcgcatcaacgggcacggatattcttgc 

Olsenella uli NC_014363_45204 gatatcctacctgttgaggacggagccatcXatgtgccttatcttctacttaggcaggtcg 

Olsenella uli NC_014363_52252 catgacgcgaagacatcgtcacgagaactgXgtagctcgctcatgagcgctatggtgttac 

Olsenella uli NC_014363_53952 gcataatcaatcagctcggccgtccagtcaXcgacagttgtagatgaatacgggacgcttg 



Olsenella uli NC_014363_65590 ggacgcaaatcctgcctttggcagacaattXgtaaagtgtatgccagcggtggcatatatg 

Opitutus terrae NC_010571_149752 caacacagaactctgtaaacgctcgctgacXtcagcgcctttagcttatatagtccgtgcc 

Opitutus terrae NC_010571_160114 gattcgaagatatgatttcttgcattcgctXaggccgctccgctacctatcttcccatccg 

Opitutus terrae NC_010571_172902 ccacttcaactttccacgtcaacggatggtXcgctaacccaaactcacgatgccttcgctc 

Opitutus terrae NC_010571_191179 cgccgaagtaaacgccgcagtttctactgcXcgacgcgatgacgcgtttcaatattcatgc 

Opitutus terrae NC_010571_236 cgcggtaatcgcttgaacagatcgtttgtcXcgcaaaccgaaatcgagagattctcgcggc 

Opitutus terrae NC_010571_27487 ggttgataaagtcattgcgcgtaagacgctXgagcggaagaggttcatctcagttatcgcg 

Opitutus terrae NC_010571_42827 gtccggcttgtgcgagatccatctggaatgXtcaaacaactcacacaactgacgatgcgcg 

Opitutus terrae NC_010571_44705 cgtcttcgttcatcagcttgtattggacgaXgatcatcgatgcggtagaattcacggccgg 

Opitutus terrae NC_010571_81216 ctgcatgacggtgaacgcctcttggaaagtXcatcgcggcaaattgaagcgatcgcatgtc 

Opitutus terrae NC_010571_96344 ccgcatcagattcaaactgggatggtgaatXgtgaaacgtgtcagcgcggcagtttggtgg 

Orientia tsutsugamushi NC_009488_13282 cgctgccaatgcaattggttgaacaaggtcXaatatgatcatgtagccgtgttgctagcag 

Orientia tsutsugamushi NC_009488_30478 ctttcgctagtagaacttggtagtacccatXcatgcggtatttggatgcgataagtgtccg 

Orientia tsutsugamushi NC_009488_37955 ccttgactattggtggcatatgggctgctaXgcgaatacttcactccagtgggtcacttag 

Orientia tsutsugamushi NC_009488_47571 cagtgtttgctattatctcttgggcttggcXtcccatgcgcattgtattgccacatttgac 

Orientia tsutsugamushi NC_009488_48068 ctgctagcaacacggctacatgatcatattXgaccttgttcaaccaattgcattggcagcg 

Orientia tsutsugamushi NC_009488_64208 ggaatggctgagcggatattagacgcattgXttgggaaattggcgtgagttagcacgtctc 

Oscillibacter valericigenes NC_016048_110685 gttacagcggcacttcgcagccattcagcgXaaatggccgtaatgctcaacaatatccttg 

Oscillibacter valericigenes NC_016048_128654 ccctgaacacctccgatgttctagtggactXcggcagtaacatttaccactccgtttacgg 

Oscillibacter valericigenes NC_016048_13112 cgaaagggcggagcttcgatcatctgagccXgaaatcatgaattcatccgctatgtcatcc 

Oscillibacter valericigenes NC_016048_136996 ccagacgaattccgttcgtattcacctgaaXtcagggcccagacgaattcttcgtcctgtg 

Oscillibacter valericigenes NC_016048_34261 ggagtatttccacgatgtagaatccgttcgXggactttgaccgctttgacctggctttcgc 

Oscillibacter valericigenes NC_016048_51139 cgccgcagagcgtccatgtcctcattctttXactcttcgaacataacctcaccgccagttg 

Oscillibacter valericigenes NC_016048_57883 cgcggatgcctataagttcggttaccggcaXgaagattatcactcccgaaatgaaccagag 

Oscillibacter valericigenes NC_016048_66723 gacgaccgtacaatgaaactccagcagtatXagcaaggatacgaaggtggccacgctggtg 

Oscillibacter valericigenes NC_016048_85392 ccgtccaagtattgatcctgtagtgctgttXggtgaaaggcaggtacagcgaagatacggg 

Oscillibacter valericigenes NC_016048_92248 cacatcgtagcgctcctggttagtgagggaXtgccatggtatagaggttataggtcttatc 

Oscillibacter valericigenes NC_016048_99616 gtatccacactccggacagtgatccatgtgXgttacggcaggagttgtaggatggtctttg 

Paenibacillus sp. NC_012914_121036 ccgtcgagcgataatgacggacgccaatatXgacgagaagtgtgcccgcaatattacgatc 

Paenibacillus sp. NC_012914_145156 cctgcatgacttcgctgtacttggtcccaaXtctccgatcccgtggcgtcaagataattag 

Paenibacillus sp. NC_012914_156560 cttgtctatcaggtatccgctttactctttXaggagccgttgccataaggcaaacttgctc 

Paenibacillus sp. NC_012914_210288 ctttcagaagagggattatccggtcgaaccXtaaccgttccgccttcgtcagcctggtaag 

Paenibacillus sp. NC_012914_239437 gactgaacaaatgtcgtagctgccgcaatgXgtttgcgtttgctgcttctgcatcatcttc 

Paenibacillus sp. NC_012914_27271 gtgtacgtgtaagtaccgtcttggaagtccXctgtctgtcccaatgaagccgtcatcaggc 

Paenibacillus sp. NC_012914_52794 ccgatgattgataataacgaaggtcatgtaXgctcccgtacgctggagtgaagacggctgg 

Paenibacillus sp. NC_012914_99091 gagcgtaaaggagcgccaatggttggaagcXgttacggaatggtacgagagtaatctgttg 

Paenibacillus terrae NC_016641_119272 gtttgcgcacaattgtgaactgggacaaatXtggtagacgatgaaccgtgggttcttgagg 

Paenibacillus terrae NC_016641_128240 ggattgtgagcctcaagctccataacgatcXcgacattggtggatgtgcaagtcgtggacc 

Paenibacillus terrae NC_016641_165524 caacgtgttgaggaatacgcctattaggccXtttgtcgccagacggataattgcggatcgc 

Paenibacillus terrae NC_016641_202745 caaactctctaactgctgcgaacttaacgtXccgtcccttccaatcgggatgctgcttcag 



Paenibacillus terrae NC_016641_20809 ctgatcataggtatcgagcaagcgccggatXaatccctccaacacccacaatcgtttcatc 

Paenibacillus terrae NC_016641_31105 cggaactgtatccgtaaccttccaaaccctXaggtgtactggttggttctgtattgccagg 

Paenibacillus terrae NC_016641_52867 caatcacctctactgtacctttgaaggttcXtccagctcaccagcctggttgtacgcagcc 

Paenibacillus terrae NC_016641_71660 cgctggcttggccgcaattcgcatgggttgXtgtttgcttcgcaactgtctgaatggtttc 

Paenibacillus terrae NC_016641_84086 gggatgccgtgatagccgatagctcacgaaXccgtttcctgaatagttgcttggttgtaac 

Paludibacter propionicigenes NC_014734_117315 gtcgcgtccctgaatgtcatacgggctcgaXgtactgataggtagagaaatctactttgcg 

Paludibacter propionicigenes NC_014734_19351 gtaaacgctacaaccgcatgttgtcctacgXacgtaaccatcgatcagcactttgtcgtgc 

Paludibacter propionicigenes NC_014734_31685 cctttgtctcttgggtgttgtcccttaagaXcccagcgattcaagcatcaggaatgtatcg 

Paludibacter propionicigenes NC_014734_36929 cagattgccagtgttaacaccgatcaggaaXtacagcgaccttaaagttgacttgactgcc 

Paludibacter propionicigenes NC_014734_44142 cactggtggatactgcggctggagtgctggXcatcggtatttagaatagtagcagtagttc 

Paludibacter propionicigenes NC_014734_53013 gtttggtgtcggcatggctttcgttatctgXccaactatctgactttgtaaacagcatggc 

Paludibacter propionicigenes NC_014734_65383 cacacttgcgggttgcacgatatcagcaccXaatacttaccaacatctttgcgccactggc 

Paludibacter propionicigenes NC_014734_72790 gtgttgctttcctcggtaccgataccgcttXtcgtccacataaacgccacgtgttcctatc 

Paludibacter propionicigenes NC_014734_79622 gataggcgtattgggtgtagtgagcaacctXggtatatagtcaggcggagtttgatggaac 

Pantoea ananatis NC_016816_114522 cgcgacggaataaggctcaggaaatgctgaXgtaagtattgtgcgaaatccgttatcaggc 

Pantoea ananatis NC_016816_142865 gctggtgttactggtcgttgcgccgttgctXcggaatgttagttattcatccgatggcacc 

Pantoea ananatis NC_016816_153086 cgttgcatatttatcttcagcccaaagtcaXctttggcgtttgactggcacccggttacgc 

Pantoea ananatis NC_016816_17363 ggccaactcccgcgcaacagttggagagaaXacgtcaaggttgtcgatttcaggtgatacc 

Pantoea ananatis NC_016816_22376 cggttcaggttacaccgtgcagcggtccatXatccctttataccttaatcaacaccgcagg 

Pantoea ananatis NC_016816_39495 gtccattatttacgccgactttggcaagctXaccgggcaaccacattgtggatgcgctacc 

Pantoea ananatis NC_016816_50440 ggtacattagcgataagcattgatacgcctXactgaaacccgtgatattaccgtggcgacc 

Pantoea ananatis NC_016816_53093 ccgttcaaggcgataactcttcaagcgattXagcgatgtatctgacccgacgtgatgttgc 

Pantoea ananatis NC_016816_81917 ctcaggttcggcccagatagtggatcaggcXgaacagatgcggctggtttcaatttgtaag 

Pantoea ananatis NC_016816_87809 ggcttccacatggagcatagaagcttcaatXgttacccacgccttctgcctgattcgagcc 

Parabacteroides distasonis NC_009615_101092 ggtagctcctcaaaccatttcctttcttccXgccatagcatccgaaggtggacataagtcc 

Parabacteroides distasonis NC_009615_112404 gtagagacgggtgatggtaaatggcttaacXgagcaggccttgttgcataaatcatcatcg 

Parabacteroides distasonis NC_009615_11903 cacttcccggttaccgatcgtgatcatggaXatactcgaagatcaggtagcaatccaacgg 

Parabacteroides distasonis NC_009615_13528 cgatgcaaaggctggcgccgatggcccaccXatttataatagatataggtgattgtaagcc 

Parabacteroides distasonis NC_009615_143197 cggtgcaggtatggcaattccggaaatgacXcatcggcactgtgatagcgttggttattgg 

Parabacteroides distasonis NC_009615_2172 gtgttgttcgtggaatacgctatatattcgXtcgtccttaaccgtatggaacgattgccgg 

Parabacteroides distasonis NC_009615_3412 ctgccttatccttatgggcgtcatctaatgXtagcgatgtaaccgcctccctcgaatacgc 

Parabacteroides distasonis NC_009615_34847 gatagttctttgccgtacctagtcttccgtXtgaacctgacaagcgcatttatggctatcc 

Parabacteroides distasonis NC_009615_5706 gatacgagtacggagattactccggttcctXtggttgttcctcgggacaacgttggtggag 

Parabacteroides distasonis NC_009615_7457 gagagggacgttatgaccagatagggcctgXgatctcaaatcgtgattggccgtagaaacg 

Parabacteroides distasonis NC_009615_8808 cttatttccaagttcgtcaccgtgcgttacXgatctacttctgacgctacggcggttgatg 

Parachlamydia acanthamoebae NC_015702_102297 cggcaatattcatcggcatttgtgcgcgggXtagataggcttgtctttaggctcaaacttg 

Parachlamydia acanthamoebae NC_015702_31812 ggctctcacagtataaggattcatccggttXgagcaagtagtttgcaacaccctgagaagc 

Parachlamydia acanthamoebae NC_015702_36577 catgttaacatcagtggcaggagaatcagaXggaggttgcatcagagaattggagagttcc 

Parachlamydia acanthamoebae NC_015702_43288 ctgcgacctgtggtaaagcacctatccctaXcgtgcgccacatattcaacagtgcaacttc 

Parachlamydia acanthamoebae NC_015702_64091 ctgtggccacacaggctgcgaacacatcttXtgtttatctcggtcacccagtaggatgcac 



Parachlamydia acanthamoebae NC_015702_6683 ccgtttcaagaagctgttgctccatttcctXgctcacgtagcacatcgatgtacaaagtcg 

Parachlamydia acanthamoebae NC_015702_87178 caaagccttggaggacaagcatgggaaataXtgaaacgttgtgtttgcgcttgcgccttcc 

Parachlamydia acanthamoebae NC_015702_89 gctgggaccaaatgtgcgaatctgaagctgXtctatccttgggaaccatgttaatttgggc 

Parachlamydia acanthamoebae NC_015702_92349 gcaagcttcagtatgtgatcgtcgaagcagXaaacagcaaatctcgtggaaattgagccag 

Paracoccus denitrificans NC_008686_30173 ctttgccaatacgaacaagggtcatatggcXggtttcgggtccgaaggacaaggtcgacac 

Paracoccus denitrificans NC_008686_3442 gggtgacagcctttggccgaccaggatttcXaaactttacaacatagccctgaaccgtctc 

Paracoccus denitrificans NC_008686_44401 cagaatctgtaaggtttgtcacatggcccgXgcggcagtcagtattgtcatcgtgcatccg 

Paracoccus denitrificans NC_008686_47344 gatgaagatcgaacgatttgggacggaacgXatgggaatgctggtcgatggcatatggcgc 

Paracoccus denitrificans NC_008686_58883 gcattaattgactgatcctgtcaggataagXgtcttgccatgccgccgcatccgcatcctc 

Paracoccus denitrificans NC_008686_71793 ctggttccttgctcgatgcacactcagaccXcagtatcagcgtgcgtttcatcataactcc 

Paracoccus denitrificans NC_008686_90528 gcaatatctgtttgcaggcagccgaaccgaXgttcagcgtcttgaacaccagtatcggtgg 

Paracoccus denitrificans NC_008686_93 ggatttgcgtggcttgccggtaaccttcctXgaccacgcgggatatccttgaattgcatac 

Paracoccus denitrificans NC_008686_94365 ctttatgatctcgcagaagacgaaatatgcXcatgatgggccggcgaacactaaggattcc 

Paracoccus denitrificans NC_008686_9527 ctagcatgatcgggtcatggatcaaccatgXcgaggctttgttggtcaatgccgcggaaac 

Parvibaculum lavamentivorans NC_009719_114962 cttaagcctagcattcgattctgaatgaatXttcactagttctctgccgcccgcagcgatg 

Parvibaculum lavamentivorans NC_009719_118495 gtgggacgggatagcaatgtgaaagtcccaXggttcagtaaatcgcagataggcgtccacg 

Parvibaculum lavamentivorans NC_009719_130347 gcactttcccagatgttgtgatcgggatcgXtcgatcatccaggacttcagaacaggctcc 

Parvibaculum lavamentivorans NC_009719_47545 ctggatgtgccgaataaggcgggtcagaatXcttgatatccacgtttctgtccgtttcttg 

Parvibaculum lavamentivorans NC_009719_528 cgcgggtgagatattcctcttcgaatatccXgagaatgggacagatactcgatgggctccg 

Parvibaculum lavamentivorans NC_009719_64365 gacggtgttgtagtcgggttcttccaaccgXatgaattaacagggcgttgcaaacacggac 

Parvibaculum lavamentivorans NC_009719_8170 gtgtcagtgaaagtgatcgtctcggtaatcXgaaatggcgcggcgtggcttcagataagcc 

Parvibaculum lavamentivorans NC_009719_83162 cgaaggtatcgaaagctcttatttacaagcXctctcagcccatctgaaattgcgcgtcatg 

Parvularcula bermudensis NC_014414_22934 gcattcgctacattaccctcgcccattcaaXtgtcccgtcttgatgaatattacgagaagg 

Parvularcula bermudensis NC_014414_35610 gcgcattcctgaaactggaagacggcatgtXaatctgccgccgatagaattgaaggcaaag 

Parvularcula bermudensis NC_014414_37649 cattggatgtcgtatttgcgtcaggtggaaXgagaactgatgacgctcctaagtcatcggg 

Parvularcula bermudensis NC_014414_48168 ctcctgatagcgcacatttatcggtgcggtXaaggccctcgtcattgtcgaaatcaccatc 

Parvularcula bermudensis NC_014414_52216 cctctctttatcgcagctcttgcagtctcgXgagggtagaactatgacgcgatcaagtttc 

Parvularcula bermudensis NC_014414_82203 gaactcaccagaggccatttccttgatgtcXgctgaccttatcctcaagatacatggtggc 

Pasteurella multocida NC_017027_12520 ccgagcaatgctgccgaagaagtcatgcgtXccaaagaccacgatagctccagttagcatg 

Pasteurella multocida NC_017027_15182 cgcgaacgtgaagtgactttgtggcaagccXcgaacgttagatatgctgcgtagtgtgacc 

Pasteurella multocida NC_017027_18071 ctgacaatccgttgatgacttatcatgcagXtagatcctcaatcttgcttagcgagctggg 

Pasteurella multocida NC_017027_21678 gccacagaaggttgatgacttggtgcgtaaXtccgtgtaacgttctaacaacgccataaac 

Pasteurella multocida NC_017027_27129 gtaaagatcaattaactgccgattcatcggXtgcacaagataccgcgcgcctttgcatcgc 

Pasteurella multocida NC_017027_38091 gatttaccgcttgaccaattcgccctttggXaagcggttactgaaagagattgttgggatg 

Pasteurella multocida NC_017027_412 catcctaggagtttacaaacgcgatatcctXgtggatttgtttgcctctgccaatgatgcg 

Pasteurella multocida NC_017027_42257 ccgtgcagtcacgtttccaaatgaaatcccXttgtctgatgcttatcgcagacatgttagc 

Pasteurella multocida NC_017027_44678 ctcttccatttcacgggctaatgcttcttgXtgcctgtctagcaatttccgcttgacgtgc 

Pasteurella multocida NC_017027_54849 cgccgatcccgctacatcgggtttacagttXttgccctgaaccatattcgccttcacaatc 

Pasteurella multocida NC_017027_5664 caagatcctgattccgtccgttggtctggtXttaccacaatgggcgatgctgagcacttgg 

Pasteurella multocida NC_017027_64185 cgacaagagcgtggtcacgttctgcttgtgXgttatccacatgtgtgggcgcaagataagg 



Pasteurella multocida NC_017027_65830 ggtgtttagaccactcagtgaactggcttgXccataaatgcgtagatgtttgtcagcaacc 

Pasteurella multocida NC_017027_75251 gtacgattggtaaagatggcgttacttggaXcaggtttacgctcgccaggtactgcgttag 

Pectobacterium atrosepticum NC_004547_106632 cccttctctgtcggtgataatttgcggttcXgtcgggtccacagagatggcaaaccatatg 

Pectobacterium atrosepticum NC_004547_109584 cacaagatctggcgtcactgtcgataggctXatcaggttccagctcctgtgttactgcctg 

Pectobacterium atrosepticum NC_004547_2356 cccgttaacgttgtactaaatgcgtttcccXtcaataagccctgtgcgttacctgagaagg 

Pectobacterium atrosepticum NC_004547_55905 gacaacgtgaaggaaacctctcatatgatgXtgccgttctgccattggcttatatccactc 

Pectobacterium atrosepticum NC_004547_57429 gtggtgcgtcggctttcagccaacagcgtcXtgatcgtccacagagaaattaaatggatag 

Pectobacterium atrosepticum NC_004547_63136 ctttggatggttcagcggcattccttcttaXccgcttccttgttggaaccgctatcaggcg 

Pectobacterium atrosepticum NC_004547_94034 cagatagtgtctaacacgtgatagaggctgXtatcttcttcatagcctgcgttccagacgc 

Pectobacterium carotovorum NC_012917_123242 cagaagacaagcaacagcgaatctcacttcXagcgctcatgctggttctgtgggtgaaccg 

Pectobacterium carotovorum NC_012917_130929 cgtcttggaatccctgtcgcctgcctgaatXgcgataggtttcaatcagcgttgacagagc 

Pectobacterium carotovorum NC_012917_148127 gattgatagatatcgggacgcgtaatcgccXtgacgggaaactcaagcctgatgcatcttc 

Pectobacterium carotovorum NC_012917_160844 cgggcaaacggacagcggctatgaatatctXgcaaattacctttaacgagccgattctgtg 

Pectobacterium carotovorum NC_012917_45160 ctgatatcgttagcaaacgtgtagtcacccXgcgccgttgacaatcaggccgtaatcaccg 

Pectobacterium carotovorum NC_012917_55481 gtacgattgctttcctcgatactggcctgaXtcaccatcgtcaatctttacgatgacgcgg 

Pectobacterium carotovorum NC_012917_57280 gatcaatacgcataaagagattgatgaactXgcggaggctgattcgctcgggcgcagtaag 

Pectobacterium carotovorum NC_012917_94896 gagacactctctgtcacatccagcggcagtXgtaatgatggtatccaccaccgtctgtatc 

Pediococcus claussenii NC_016605_14683 gaattgaccttgaacggatgggtgtgatttXcggagcctatttatgactacccaggtggcg 

Pediococcus claussenii NC_016605_2152 gtgcttcatttgggattcgtggtagtatcgXagaccggcgttacaacgatggcaatttcac 

Pediococcus claussenii NC_016605_2157 ctggtggtaacttagggctcattgtcggtaXcattatttggttgggcagtttacgggcaac 

Pediococcus claussenii NC_016605_22057 ggcagatttctttaggtaatgtacaggcctXctgttctaggtggtatcgaagttgcccacg 

Pediococcus claussenii NC_016605_28236 gtgcgcatagcgctcatctgagaacggttgXctagcagcagtttcgaaagtcttgatgctg 

Pediococcus claussenii NC_016605_31119 cagtttacgttcctatgcggcctcgggtgaXtgttagtcattcaggttatctgaaacgtag 

Pediococcus claussenii NC_016605_51083 cgctacttcgaaggctggcttagtacccagXtccaacaaataatactaaatctgctgcctg 

Pediococcus claussenii NC_016605_60554 caacaagtgcacacacaataaataccgatgXtaactgtgaatgcggatccaacggaggtcc 

Pediococcus claussenii NC_016605_60944 cgtacagcactggtaactgaataactaatgXcctgtgttcggctaactgccgcatacaacg 

Pediococcus claussenii NC_016605_6889 gttggcatcggttggagcaactaatgggctXaattgttggacgggtagtcggtgtatcggc 

Pediococcus claussenii NC_016605_9731 gctaccaatttgggtaaatggatgctgatcXttcaacagcgtctggaaggaggcctccgtc 

Pedobacter heparinus NC_013061_106553 gtttgatgaactcgctttgttcgggatggcXtcctttcctccggatcatcagacttcaggc 

Pedobacter heparinus NC_013061_114142 gcctttacaggcagcttgtatttcccgggtXttcagggacagggtatcggcagcagttatg 

Pedobacter heparinus NC_013061_126452 gttaatactcagtatcttcagctcagctgtXcgacttaatagccctttcagccaggtcacc 

Pedobacter heparinus NC_013061_151 ctggtactgtttgtcctgatctattataccXtatacggctgcgctcctgctggctttatac 

Pedobacter heparinus NC_013061_153957 gcgaatcgaaatgtgtcaggtcacctttatXcatatcgctttccgtatgcagtagccgaag 

Pedobacter heparinus NC_013061_161521 gtataattacccggtggcacattgttgtacXccctcaccattactccaccttacccgcatc 

Pedobacter heparinus NC_013061_16699 gttaagtgtttccagaaagcggtcatcgttXttccgaaattccggaccggtaatcacggtc 

Pedobacter heparinus NC_013061_32709 gcaagaccagagtttagagagttggcttctXaacttaagggcctcttattaccgtaccctg 

Pedobacter heparinus NC_013061_67106 ggtaggcatgtgtttcctcaaaggagaggaXcagatttcgtagtctgtttgagcaatcgcc 

Pedobacter heparinus NC_013061_86822 ctgcccagggaaacaaagtatctggtgttcXaagttgcgcagcattccgttctgccataag 

Pelobacter carbinolicus NC_007498_114257 cttatctatttgcgtgagtaactcactgatXgcgcaattgccttgtcacgtagaggcgtgg 

Pelobacter carbinolicus NC_007498_22528 gtctggacgaggaagaattgctgtcgacgtXtcgatcgtcgcagctacaatctcgaatggc 



Pelobacter carbinolicus NC_007498_29158 ccgctataatgtgaacacgggacgtatgacXaatatgggtggtggcctgttaccataccag 

Pelobacter carbinolicus NC_007498_42030 gcgaagtgaacgagacattcgaagtatacgXtgagcatggtttccatgaatcccgccactg 

Pelobacter carbinolicus NC_007498_46787 ccagtttaagcgctttgtgcaatatgggctXcagccagcgtttgccactttccgctgttgg 

Pelobacter carbinolicus NC_007498_58057 ccggtaccttatggacaatggttggaaatcXtttctgacaaagctgatttcacggatcgcg 

Pelobacter carbinolicus NC_007498_62365 cgagttgaatcaatttcaggccgaactgaaXcgtggatacttccggctcgatcgggcagag 

Pelobacter carbinolicus NC_007498_66719 ccataagtttaacgggtttcgcttccacttXtcacatcaacaccgaaatggccctgcatgc 

Pelobacter carbinolicus NC_007498_8247 ggcgtttaacttcaccggtgatggtcatgaXggctcagttcctcgacgctcaacttgagag 

Pelobacter carbinolicus NC_007498_85145 cgtagagtttgcgagcgatgtcgctgtagaXtataaccgttgagagttgattcggtgacac 

Pelotomaculum 
thermopropionicum 

NC_009454_36 gttgtggctgggtactacaacatccgtgtcXaggcagattacggtggaactcattcaggag 

Pelotomaculum 
thermopropionicum 

NC_009454_45695 cctgacgcctttatcgagaatattcttagtXgattggtacgcaggcatcggccagagcctc 

Pelotomaculum 
thermopropionicum 

NC_009454_49041 cactggtagtttacaatatccagggcctcgXaagttcaactgctgccttaccaaacgctgc 

Pelotomaculum 
thermopropionicum 

NC_009454_68499 gtatttctggtaactgggagagcggatgatXttccctgatcgtcactatgggctcttgcag 

Pelotomaculum 
thermopropionicum 

NC_009454_6874 cgcctgtttagagatgttgtcggcgacgtcXgaaatcctgagcaggtattacagcatttcc 

Pelotomaculum 
thermopropionicum 

NC_009454_77111 ctggctaatcctcgttgccataccctcgctXcatcatggtggcaaagttcttctacggagc 

Phaeobacter gallaeciensis NC_023137_110686 gggactatgtttaaggtcagctttgatgacXggctgcaagcctgttcagatcgatttcaac 

Phaeobacter gallaeciensis NC_023137_121145 gacttctctacgccgcgcttgggcttctatXttcgcgatctactggtggagtaacttatgc 

Phaeobacter gallaeciensis NC_023137_125043 ctctctcatcgatgttgcggtgctgtatcaXtacctgcgtgagtgttgtgttggaaattgg 

Phaeobacter gallaeciensis NC_023137_23554 gcttaggtcgttccattccgcatacatcgcXagacaggttctctgtcttgcgctcaatgcg 

Phaeobacter gallaeciensis NC_023137_26854 ctgagaatttggcgccatcgtcttgcgcgaXattggccggctgttctggaattgactaatc 

Phaeobacter gallaeciensis NC_023137_295 ctctcaacatgggccttcacgcagcaaatcXttctgtatattgaggaattgcccggttggc 

Phaeobacter gallaeciensis NC_023137_35807 ggcaattgtctacggtttcataggtgtaaaXggttggcgtccatcaactccacaccgggtg 

Phaeobacter gallaeciensis NC_023137_57146 ccaattggtgaattgtgacgcaaattccagXcagccagcgattgccgacatgagccggatg 

Phaeobacter gallaeciensis NC_023137_88317 gcagcgattctctcgttagatcggcctgacXaaagcagttgcagtatccgggtcagtcatg 

Phenylobacterium zucineum NC_011144_128200 cgtcatttggtattactggagacgtagacgXctctcacagcaatagtaaagcgtaggcgcg 

Phenylobacterium zucineum NC_011144_141 ctatcgcaaacgcgggagaaacaatcctatXgtcggtttcggacatgatctggcttgaatc 

Phenylobacterium zucineum NC_011144_42482 cgcatgtgtgggaaatgccggtttcgatcgXagatgacatcatcatcaagcaaagacaaag 

Phenylobacterium zucineum NC_011144_5719 ctacaggcgatgcttgccgaacttgcgtgaXttgaatctgctgagagagatccgcaacgac 

Phenylobacterium zucineum NC_011144_61638 gaagggagccacccagatggagattacaacXacttgtggaagttgtcgaacaaccacgagc 

Phenylobacterium zucineum NC_011144_95197 cggcgttacacagattggtgaatttagccaXctcagtattcgttcagatgtaaccggtgac 

Pirellula staleyi NC_013720_105100 ccacttccgctattcctagcgaacgttaccXcccatggaagccatgaatcatttcgcgagc 

Pirellula staleyi NC_013720_12496 caagcgagtttgtgtcccgatatcttgtgaXaaagattggcgatagatgagttccacgacc 

Pirellula staleyi NC_013720_135232 ggtaagtttggcaatctgcggatgtcgatcXatcacttactcaggcgaatactacctgctc 

Pirellula staleyi NC_013720_153269 caatttgctttgcgccactttggcatcactXcaaatgagcatacgattcgctccgtgttgc 

Pirellula staleyi NC_013720_161421 gagtacgggatttaggagtgttcttgcgtaXaccagcaccaaacatgctgaccgagcggtg 

Pirellula staleyi NC_013720_171205 gcgataccgagctgctgcaatagacgatttXgaagacgtccgaagtcttggcgacttcaag 

Pirellula staleyi NC_013720_19762 cgtgcgacgaaacattggccttgagttcggXcttgcgacacagtgtggaaattcacaccac 

Pirellula staleyi NC_013720_34259 gcttggctgatatcttctacgtcgccaggcXgcaatcgcgtagtgatttgttgcaaggttc 

Pirellula staleyi NC_013720_55128 catgatctcgacccagtggttaaccgtccaXttctcactctcacagtcgaagcgatcctgc 

Pirellula staleyi NC_013720_68150 cgaccactcaccagcgtgagattcacatcgXtgatagaggtccatcacaaacgagatcggc 



Planctomyces limnophilus NC_014148_102055 gtattcgcaatgccacactcgccattcgtgXtgattgaaatttccgaggcggaagaagccg 

Planctomyces limnophilus NC_014148_112895 ggtactcccagcttggagatctctgccgtaXattcttcccaataactgacaggttgtcgcc 

Planctomyces limnophilus NC_014148_122770 gaagatgttcctccacgcgaacaatgtgggXgaaatctatagggagctgtatttgtgggcc 

Planctomyces limnophilus NC_014148_141906 ggatgcttgcgaaatgactttgtgttccggXcatttcatgtgctgataatcacccagaacg 

Planctomyces limnophilus NC_014148_162547 ggtcggcccgcagaaatcaatcactacttgXggccttcgattgaccatagagcgaaagatc 

Planctomyces limnophilus NC_014148_180725 ccagtgattcagcgtggattgttcagtacaXtcaaacaccttgaaaggtgtcgaatggcag 

Planctomyces limnophilus NC_014148_36882 ggtcgagtagcctgggccttgatagaacttXcccggtggtattcaatcgggaattgagatc 

Planctomyces limnophilus NC_014148_7 gattgctcaacactttgttcgaagtcagatXgattcagggcgggtggagatcagtcttctc 

Planctomyces limnophilus NC_014148_9885 ggtggaagcctggagcctggcgatttcaggXgatgatatcttcctgagcaagattcatccc 

Polaromonas sp. NC_007948_109454 catgttgtacgacaactgacaattaagtgcXcacctctgttgcgatggcgtcgcatggagc 

Polaromonas sp. NC_007948_12535 ccaaacattgatgcgctctcatttgcgttgXatgcatgcaattcgagttcatgagaaggcg 

Polaromonas sp. NC_007948_140486 cacagcgttactttcgccactgacaggtatXagacggattgatgcaagtcgcctttaacgc 

Polaromonas sp. NC_007948_152952 gtgcacaccggatagtttccgccacgagttXtaattaatgtcggttgggtgttcgaccgcc 

Polaromonas sp. NC_007948_173029 gcaacgaattgcgtcccttgggaacgcaatXcctttccttgcggaaatatgtctctgattg 

Polaromonas sp. NC_007948_52682 cggtgactgatccgttccctgagtatttggXtatctgtgacgagaaaggtgtaggtgaacg 

Polaromonas sp. NC_007948_66223 gctcaagtatccagtgcggcacttgcacggXtgtttgcaatgtcgtggtcctgtaaagtcg 

Polynucleobacter necessarius NC_009379_20095 catctgcgggcttgcctagaatctctccatXgcatttgtaggattcgtgccgcatcgagtg 

Polynucleobacter necessarius NC_009379_28739 cgtacaagatgccgtattccagcaaagtatXttatcgaggcgcaatagtcgatcaggtacg 

Polynucleobacter necessarius NC_009379_360 cattgccatccattgcccgtttggtaatgcXtaccattctcgatcgcgtcactggcattgg 

Polynucleobacter necessarius NC_009379_37047 gcaataccgtattgaccaccaacgatggtgXccactcgttactactccaccactttggatg 

Polynucleobacter necessarius NC_009379_39521 gacaacaggataatcagcggaatattcaacXtaatgcattctcctgcgggtcagtccactc 

Polynucleobacter necessarius NC_009379_42592 cgtcagagaatgtcactagcgttggctttaXttgagcgcaccttagtgcactcactcaacg 

Polynucleobacter necessarius NC_009379_48985 gccacgtgacaaactaccgataagacgtgaXgcgatccatggttggtactgcggctttaag 

Polynucleobacter necessarius NC_009379_63019 cgaacaccttcttgacgcaaggctttgctgXgggttaactacaacgtagttgcactggatg 

Polynucleobacter necessarius NC_009379_9352 gacgtgctggtatgggtggcttatacgaagXgtgatattcagctcacgattcaaaccttgc 

Porphyromonas asaccharolytica NC_015501_11833 gggagaggcgtatccgacgatagagagttgXaagtgccttattgtggttgaagctaccctc 

Porphyromonas asaccharolytica NC_015501_29589 ccgctatcttcgtcttgcaggcgaagtggaXcaaaggtggtaacacatctcaaggatattc 

Porphyromonas asaccharolytica NC_015501_34324 gcttatctcaatgctactccagccacggagXaccactaaggctcctaactttaaggtctgg 

Porphyromonas asaccharolytica NC_015501_35112 gttgaagtcttgcgtgtagagtggcggagcXaaacttagcatgcacctcaccgtcgtatag 

Porphyromonas asaccharolytica NC_015501_45519 cttgagacgtatctcctgtgcctcagcgtcXattccgctccttaaagtcattgagtagctc 

Porphyromonas asaccharolytica NC_015501_52464 cagagcttgtggatcagcccatagtgctgtXatgcgtgtagatatgtccgttgagccttgc 

Porphyromonas asaccharolytica NC_015501_60577 gcattgtctctatgctgctacctgacttctXgtcaagatagcatctctcctgtctcggcac 

Porphyromonas asaccharolytica NC_015501_66274 ctatgatagcgatcgtagccgccagcccatXgagagaaggagatacctagtactacgattg 

Porphyromonas asaccharolytica NC_015501_69848 gcgggtagtctgtgatgtctatcgaagtgaXtatgtcccatggctgagagtacgatctgtg 

Porphyromonas asaccharolytica NC_015501_7967 gcatcaccttacctatatcccgacaagtgaXtgagtatgaagacgcctgccagctctatcg 

Prevotella ruminicola NC_014033_108855 caggcgacgatcgtgctctgttcaacagtgXatgttcgtagctacgatatggttacagctg 

Prevotella ruminicola NC_014033_120553 cttataccgacagcctggctggttataccaXaaggtatacaagaggtttctgtgtcgcgtg 

Prevotella ruminicola NC_014033_13 caatggcttctaataagccaccgttgagagXttacacgagcaccgactttatcaggacctc 

Prevotella ruminicola NC_014033_43886 ccattgaggcgtcgggcgttcgtttaatatXatccacgatgtatcgtttgcgaggctcaac 

Prevotella ruminicola NC_014033_64255 ctcaccactctcgtttatgatcgaataggtXggtaatctcccaaggagccactttacgttc 



Prevotella ruminicola NC_014033_7344 caggatcaacttctatcacttgtccgcctaXactccttgataagcacgttgatatcgcggc 

Prevotella ruminicola NC_014033_77069 cgctatggccgagaagttccctgtacagagXgttcatcaagaaagctatcgaagcttatcg 

Prevotella ruminicola NC_014033_98573 catcaaatccgaatacaccgttattctgtaXaggctggatgagccaccaagcgacccgcag 

Prochlorococcus marinus NC_005042_11749 caggatgttcaagagcagcaacgctcccagXtctctccataattgagggcatcattattcg 

Prochlorococcus marinus NC_005042_1358 gatttaccaactttgccacccttggctggtXgaatctggtactggtagaagtttgcggtgg 

Prochlorococcus marinus NC_005042_20370 cctaatgcccagcctttggtaggagttgtaXagttcatattctcgaactatgctcccacgg 

Prochlorococcus marinus NC_005042_23622 ctttcttggtccctggctggtattggctggXggttcaggtttgctttcagcagaagctatc 

Prochlorococcus marinus NC_005042_47233 ctgagacagatcggtgataagtaccaatagXcctgattcaatacaatactgccttccggcc 

Prochlorococcus marinus NC_005042_6808 gcaatgccttgagattacggcgtggctaaaXcagccttattgctgatagagaatccctccc 

Prochlorococcus marinus NC_005042_9549 gcgctcaagctgcgagcttcttggcagataXgtgcaggcgtaggactatctgatttatcag 

Proteus mirabilis NC_010554_26664 ctgtcagagctgtatgccacacaggcctttXctagaaatattatcccgtcaacgagatgag 

Proteus mirabilis NC_010554_34956 ggtaattagtgaagaaggacatataggtaaXtcgggccgattatgcattggctgctgctcg 

Proteus mirabilis NC_010554_60020 ggttatgagccggataacacaacaagaaatXccgctacgttggttactctctttacgctcg 

Proteus mirabilis NC_010554_66427 cgcttgttgataacggcgagtaacaggacgXaattcccgcaagatgtgtcgctggccatac 

Proteus mirabilis NC_010554_75215 gtgaatatgttggcccattgtgcgccctctXcgcgaatggcttagtagtgtattaacaccg 

Proteus mirabilis NC_010554_80697 cgaagaaatcattagtacatctccatcaacXcacacctactatgccgccaagtcgctgtcc 

Proteus mirabilis NC_010554_84878 cacttccttgggtagtatgcgctgatcctcXtgattatttcattagcacagtcacagtggg 

Proteus mirabilis NC_010554_90274 gacttgcggaaccaaatgccaagagacatcXtatataaacgccgtcgtttgaaccgagttc 

Providencia stuartii NC_017731_110028 cctttggtgagcgcctgttcaactaaattaXagtaaaccatcgatcggaaggtggtcatcg 

Providencia stuartii NC_017731_113997 caataccattcttgcaccaggcttatattcXcacacagttactcggtaacggcactaccag 

Providencia stuartii NC_017731_119027 cacagcccgtattgccgcagagttagttggXacggttacttgagctgtttattgctggctc 

Providencia stuartii NC_017731_126788 gcataaacggtcaccgaacctgttgttggcXatcacggttgatggattgagcgataattgg 

Providencia stuartii NC_017731_131329 gattacgcgcggtcagcgggttcggtttatXttgattattctggccagaatggcatttgag 

Providencia stuartii NC_017731_23019 gataatggacctgagcttatttcaaccaacXgacagaggagtgccgaaacaaatacgcgtg 

Providencia stuartii NC_017731_28796 ctatcaagcgtgtcggatacgtgcctttacXcacgctgctcagcatcaatgtcttctggcc 

Providencia stuartii NC_017731_32013 ctgctacattgccaaatgtcggtgacttagXttcccgttattcggtcaggagaggtgcaac 

Providencia stuartii NC_017731_34311 gtcaagccactgagttgatgcgagttcaacXatgtcaccgaaggtgctttagtttcttctg 

Pseudoalteromonas atlantica NC_008228_115552 ggctaggagcagttacatatcgtcacgtatXtttgctcttggcttaaggtttcacagccac 

Pseudoalteromonas atlantica NC_008228_117 ccgctttacagttagcgaccacacagtgttXtgtctcgcgggcaactgaggatgcttgtag 

Pseudoalteromonas atlantica NC_008228_127079 gcgaaacagttgtcctcctgaatcggccacXgctacgtcccgaaccattatgtatgtctag 

Pseudoalteromonas atlantica NC_008228_137232 gagactgatttggctggcgtacgcaagataXtgaaacgcaccggtttcaatatctgtctgg 

Pseudoalteromonas atlantica NC_008228_144544 gttgtgcataagccaatttcaaggccacccXtaaaccattggttcgccgccgtgacttgac 

Pseudoalteromonas atlantica NC_008228_152992 gttaaacgtactgacagcgccgccattgatXtcgagtttactcagcgccaaattgtcatcc 

Pseudoalteromonas atlantica NC_008228_15686 cgaaccgcttgttctaggctgcctaactgcXgtgataatattctgtactctctcacgtgtg 

Pseudoalteromonas atlantica NC_008228_172217 ccagtttgatttgttattgctggatattcaXccatcaagcgctgcaggctatgcacaccgg 

Pseudoalteromonas atlantica NC_008228_32981 gtgcctaatgattggcgcggttacgatcaaXgtggtgttagttaacggatacagagttgag 

Pseudoalteromonas atlantica NC_008228_39268 gctcagactttcactggtcactatcgcaatXttcggcttgtaaggctgtccaactagtttc 

Pseudoalteromonas atlantica NC_008228_87899 gttgctgcggttgcaacgttaccgcctgtcXtttagttgtggtaagtaatcacgagcaacg 

Pseudoalteromonas atlantica NC_008228_97352 caccatggagcgaggtggtttacctagctaXtatccatgctggacttagtagagggcggtg 

Pseudomonas aeruginosa NZ_AFXJ01000001_
156376 

gatcgggtgaaatgaaagcagtctatccggXctggatactccgttcatggtgatttccttc 



Pseudomonas aeruginosa NZ_AFXJ01000001_
18479 

gaatgagtgttcggtataaggagccagcatXagccttgatggcctggcaatcgatgctgtc 

Pseudomonas aeruginosa NZ_AFXJ01000001_
204019 

gacaaatccctcgcgtttcccttgagcgcaXaccagtttcacgaacaaatgccaagcgctc 

Pseudomonas aeruginosa NZ_AFXJ01000001_
225 

ccaaagtaatttgcctgtgaccacctacgaXtgccgtttcggtcagagttaaatggttcgg 

Pseudomonas aeruginosa NZ_AFXJ01000001_
37371 

ggttgagagcgttaggctctaaacgcttgaXttgtgcacaaatggaaagcagcttgtcaag 

Pseudomonas aeruginosa NZ_AFXJ01000001_
47375 

gtttgagccatgtgtgaactattgggcatgXgaactactacgtacagccttgctcagggag 

Pseudomonas aeruginosa NZ_AFXJ01000001_
52408 

ggcgagctggcgatcggtaatttgcccttcXttattactctctgatcttgcctctcaggtc 

Pseudomonas aeruginosa NZ_AFXJ01000001_
82330 

ctatttgcaacttcgtctcggaagaaacctXtggaaatcatcaggcgtgatggcgctgtcg 

Pseudomonas aeruginosa NZ_AFXJ01000001_
93630 

ctcgactactaaccggcctcaccgatgaacXgtctctatcattacgaggacgagcacaatc 

Pseudomonas fluorescens NC_016830_104997 cgaggttacggaggccacgcagttgggtcaXaatgatcggagatcagcgtagttcagtaac 

Pseudomonas fluorescens NC_016830_131297 ctgttctctaaggaagtgctgacaacgccaXgctgcggcttcatcaatgcttggcagatgg 

Pseudomonas fluorescens NC_016830_152891 gtggcgagggagcttgctctcatggaacaaXcgttaatccagcgacctgaacagatttacc 

Pseudomonas fluorescens NC_016830_168907 gacgcttatcgccacgaagccaagttcagcXcagttgctttacctggtctatggcgacaag 

Pseudomonas fluorescens NC_016830_197447 gcgcgttactgtcttccaaagacattgatcXacacacgcctgctgccctccactttcgaag 

Pseudomonas fluorescens NC_016830_2967 gtattcgttcctatcgaccagccaattgcaXtttgcgaaattgcatcccgcgtgaccatcc 

Pseudomonas fluorescens NC_016830_73269 gtattcttgcgatcaacaggacaaggttcgXcaactgcaactggtttgcattaacagacgc 

Pseudomonas fluorescens NC_016830_82307 cttcaaatggttgatatctgtgggccaaggXtctgtcctggctggcgcatctatgacctcg 

Pseudomonas putida NC_018220_102641 ctgcttagcttcatgattgaagctcagggaXcgacccgtacttctacttcaagtcatttcc 

Pseudomonas putida NC_018220_140498 ggcgagcctgtcggtgatgtactgaaccttXgtttaagtgtattggattgtacatggcctg 

Pseudomonas putida NC_018220_196405 ccgggtaggcaatgacggtacgcaagtcacXtgagcaactcatccttggtattactggctg 

Pseudomonas putida NC_018220_208535 ctcgatcgccatgacccgttggtgaatcggXggcaattcgcttgaaggctttatgatcttg 

Pseudomonas putida NC_018220_57289 cctcaaggctcttacgttcaaggcctgggaXtttgatccagctgatgtttgctgaaacgcg 

Pseudomonas putida NC_018220_95646 gcatttggtattgctcctaaatgagaggttXcgagcaggctattgaggaagttggagatgg 

Pseudomonas stutzeri CP_0047441_106404 gacggtaatggcaagaagctcggccgggtaXaacacactgatcatggacatgatgttccgc 

Pseudomonas stutzeri CP_0047441_118380 cgaagagttcctgaacgatgctcagtgcctXttcatgatttgtccgtactgtcctgcaagg 

Pseudomonas stutzeri CP_0047441_125396 cgaacgctgtcgatctggctatcttcaatcXaacatggcctggtgggtagtgaagatgtcg 

Pseudomonas stutzeri CP_0047441_142589 ccttactcatgccctcgcggttgtagacgtXtgtaatagagcagggtattgtccagctgcg 

Pseudomonas stutzeri CP_0047441_14899 ctgctgtttacgccgtagccagcggtagccXagtagcttgatcatacggtcatccaaacag 

Pseudomonas stutzeri CP_0047441_152815 ctcggtgcgctcgatgttgcaattgcagtaXcgccttcaatgaagaggcgacaattcgcac 

Pseudomonas stutzeri CP_0047441_37612 catgcgcgtgattcgtttatttgctgctgcXcttccctcgatcgaagtcgccaggagattc 

Pseudomonas stutzeri CP_0047441_40436 gccattaaaggtactccatgcgcaacgatgXcgttatactgcgcgttgtttctcgcttcgc 

Pseudomonas stutzeri CP_0047441_48724 cggagttaccgacgttgagctgcttcaacgXgttctttccagacacctatcgctttacccg 

Pseudomonas stutzeri CP_0047441_57168 gttcgcgttgcatgctacggcaaaccaagaXgtataggtaaatgcaaattctcggaacgcg 

Pseudomonas stutzeri CP_0047441_64376 gcgatgatgttggatgcagcaccactagagXacgtttgctgagccagtctcaagattcgcc 

Pseudomonas stutzeri CP_0047441_80569 ctccattggaaatctgttgtgccagaactgXgttacgaccggtcgatcaatcattaggaac 

Pseudomonas stutzeri CP_0047441_86697 gatgggtcatggttcagatagcccttcatgXcgcttcgaccagtacgtcatgtcttcgagc 

Pseudomonas stutzeri CP_0047441_99685 cctaacctgagggtaatcatcctgctccacXataaccactcaccacttcccgcagcaacac 

Pseudomonas syringae NC_007005_11030 ggcaagaagctttgcttcgtaggtctgagaXtgattgttcgttgagcagcgtgaccgattc 

Pseudomonas syringae NC_007005_117716 ctgtaacggcccatctggctgctgttgataXgggtattccttctcgatattgcgccctttg 

Pseudomonas syringae NC_007005_163420 ccggttgtccctttcaaacgcagcgtgttaXtcaagaacaagctttaatagcatgcgtgtc 



Pseudomonas syringae NC_007005_172804 gccatcactcaatagtcttagccttgcagtXttgggtttaacttcacgagcgcagaaccac 

Pseudomonas syringae NC_007005_183831 ctcgctgtcggtgctgatctagagttgtcaXaacttcagagactttcggaaagctttctgg 

Pseudomonas syringae NC_007005_194458 ccacttgagtggtcatagggagcggtttggXataccctcttcaagtacagcatttatgacg 

Pseudomonas syringae NC_007005_202388 ggcaaggtatcgctttaccttaccttcagcXaccgagcttcttacgccatttcgcttcacc 

Pseudomonas syringae NC_007005_27377 ggcagtatgtacaacatcatctgggattcgXccgaaccttatgctgctcgtcgataactcg 

Pseudomonas syringae NC_007005_316 cagtactttcgtgccattggaatgtgccttXacgggcagagttctggcaggaagtggtgtg 

Pseudomonas syringae NC_007005_56937 ctctcactctcgttgacactgggttctttcXaacgtgtttgacacgatggcagacaggacc 

Pseudomonas syringae NC_007005_76455 caaatgactatttggccaggatcaccaataXgctagaccgtcactgtaatgctgctgttcc 

Pseudonocardia dioxanivorans NC_015312_146255 gaatgagcctgaacgatgctgttcttactgXagtcacgttcgatgatcgaccaaggagttg 

Pseudonocardia dioxanivorans NC_015312_150313 gttctccctggtacgacgtgtgctacacgcXatcgtatgcttctgaaaccagatcttcacg 

Pseudonocardia dioxanivorans NC_015312_155636 gctgatcttcaggtggcagtaggcaaacagXtccggtttgcacagctacaatcgaacgatg 

Pseudonocardia dioxanivorans NC_015312_172427 cggaatgccagctctcggacttctgaggaaXttcatccgtatcaggtgcggaaatcatgag 

Pseudonocardia dioxanivorans NC_015312_196282 ggactattgggcgcaagatggaatcgagatXcgtaattaacgcgtatgcaggtgatctgcg 

Pseudonocardia dioxanivorans NC_015312_217226 ggttagcgatcgttaacatgttagcgattgXgtgtcgagcgacgtcatggacaccctcctc 

Pseudonocardia dioxanivorans NC_015312_224181 ctaggtcgagtgaggtgatgagaaattcctXggaatcggcccatattcggtcagacctccg 

Pseudonocardia dioxanivorans NC_015312_235491 gcggtattgaatgagacattggtcatgactXtcctttcggtgacaacgatcacccgaatac 

Pseudonocardia dioxanivorans NC_015312_28823 cgtttcagcaaggtcatttctccgagattcXacgtcacgaacgaagtgctgccactcttcg 

Pseudonocardia dioxanivorans NC_015312_36069 gctccaggttagcaggtgtaagtggcgaatXgtaatatgcgactagctttgaactcttacg 

Pseudonocardia dioxanivorans NC_015312_43169 caacgaaataatcaggtcctggagggcgaaXaaatccgccgtgatgatgatctatgcgttg 

Pseudonocardia dioxanivorans NC_015312_46082 cgagacggtttccgatgtgtaatttgcggcXgctcggaaattgagaatgcatgtacttaag 

Pseudonocardia dioxanivorans NC_015312_477 ctcatctcacaatgaacgtcacagatgtagXctaggttgcgccttactgtggatgcggtcg 

Pseudonocardia dioxanivorans NC_015312_85225 cgccggactgtatcgaccgtcatcgattgaXcaacctccatcgacgctcatcgattaatgc 

Pseudonocardia dioxanivorans NC_015312_8590 ccgtttcgaacgatacggaatctgaaacccXgtcatcacgataggatccgggttacggaac 

Pseudoxanthomonas suwonensis NC_014924_102437 cctcatatggacccacaccatctgctagtaXgcttgctatctgggcttggataggcgacag 

Pseudoxanthomonas suwonensis NC_014924_102532 cacgatatgaagggtccagtaacttcagggXctgcaatggcccaaagggcatacgactttg 

Pseudoxanthomonas suwonensis NC_014924_109751 gtcgctgcgctaatggtcgttctttatcacXgatataccgtctttgaccggtcttcgcggc 

Pseudoxanthomonas suwonensis NC_014924_111463 gatcagagcagtctcttcgcttcaatcaaaXccagaccgtacttgcagcattggagtgctc 

Pseudoxanthomonas suwonensis NC_014924_13758 ggtcgaactgtagattcctctcgtagctcgXtaatggctggaactcacaactcatttatcg 

Pseudoxanthomonas suwonensis NC_014924_57016 gagacgctagggccagagctgctcttgcgaXccatgtatgaagactgttcgtagtcgaatc 

Pseudoxanthomonas suwonensis NC_014924_59156 gattactgggcggataagatcgcagtcaatXaagcgcacaaagatgccgaagtcacgtacg 

Pseudoxanthomonas suwonensis NC_014924_70730 cgcttggcatacgctgcaaagacggaagccXttgaatgaattgttagcccgcgcctatagg 

Pseudoxanthomonas suwonensis NC_014924_71020 cccaagaaatctgcttctccgggaaatgcgXacgcgatttggcttcactgtttggagtttg 

Pseudoxanthomonas suwonensis NC_014924_80471 cttcttaagggatagcgcttcttcgatctgXgtagttcttcttgagccggtagacccggtc 

Psychrobacter sp. NC_021661_11140 gcggcactaatatccacaggcgcttctgcaXaacgcttcttgggcagtattggccaacaac 

Psychrobacter sp. NC_021661_17719 caggcttaccaaattgatataagctgtgctXtttgtaaggcagcagggtagctcgttgtcg 

Psychrobacter sp. NC_021661_38464 cagggatgcctattcgctgcataggaatggXccaaatagagcacgctatgcgcaatgtcag 

Psychrobacter sp. NC_021661_43596 gtgcctaatcgctaatctgtgcatgtttgaXactatgctgcaacgcggtcaacgcctaacg 

Psychrobacter sp. NC_021661_56540 gatgtcggcgcgttatgaatgacaaagcatXcgggcggctttagtcaaatcagtggtcaag 

Psychrobacter sp. NC_021661_63053 cagtctaagtgttacgtgagcgaccctacaXggcgcagaattcatccacgaatggttcccg 

Psychrobacter sp. NC_021661_6500 cgcggtagctctctgttctgatgtccatcaXtcttagcaagaaccgtcagcacacggttac 



Psychrobacter sp. NC_021661_90539 gtttgaggtcgcagcgttaaattctttacaXctcagtaggaatcggtaaacccggctcttg 

Psychrobacter sp. NC_021661_95863 gacctgcaggcgatttaggtcctatttatgXcaactacagagcaaactgcgcgctttaatc 

Psychromonas ingrahamii NC_008709_111492 cggattaatcttcgccagaacctctaccgcXagcatccataaagcgcatattgttgaccgc 

Psychromonas ingrahamii NC_008709_117207 cggtagtattatcgctgatggtcaccgtcgXaggtgtaaattacctcgccaattgcggtgc 

Psychromonas ingrahamii NC_008709_124525 ctggttgtgggtaatatcatcggtggagttXgttgcttctgcgcttgttgaagggacacag 

Psychromonas ingrahamii NC_008709_137068 ctaaatgcagatcaacacctaaaccactcaXattgcttcagtgcttcgacaccattcccgg 

Psychromonas ingrahamii NC_008709_27464 caaactctgaaagctatgggcgtgatctggXtggatgccttagcgttaattacgcatcgtg 

Psychromonas ingrahamii NC_008709_36940 gctgggaggatactcaaactaggcaacgttXctgttgttgttcagagagatccactcactc 

Psychromonas ingrahamii NC_008709_49747 cgggtattatagttgatagtcgcgcggtgtXtcatcatgctaacaccctgggagtatgcgc 

Psychromonas ingrahamii NC_008709_64757 cgcattgttaacccgagatggtgaaatgagXaaagccacttaatgatgttgatccgcgctg 

Psychromonas ingrahamii NC_008709_72809 ctgcgcaaactctccaacaggtagaacgcaXtgtagtggccgcatcattgacattgtatgg 

Psychromonas ingrahamii NC_008709_97463 cagcgaggcgcttgatctaagcggccagttXgaccaatattacctttaacggcctaattgg 

Pusillimonas sp. NC_015458_106151 gaagcttgaaaggagttggcggtatgctgaXggtgcagaggcaaaggcgagttcatgtctg 

Pusillimonas sp. NC_015458_113610 ggtgctcgtcatagctgagctctggttcaaXtttcgttgcgtaccaggtcaaggtaaacgc 

Pusillimonas sp. NC_015458_129206 cagcgtataaaggaaactacacaactctccXgtcatcgacatgaggtccagcttcaccttg 

Pusillimonas sp. NC_015458_18028 gtccgcttctcgtacaatttaaagagtttcXaagcccttgaagcagtttcgggcggacgcg 

Pusillimonas sp. NC_015458_25130 gggcgtagctgatattgcttatgttgcaccXggcaaaggacatgctctcactgacacagtc 

Pusillimonas sp. NC_015458_33131 gctgaatgggatgcactagttcagtcgcgcXaatcattcattgaacacctatgcaacacag 

Pusillimonas sp. NC_015458_471 gtggcagcctccactctggctttgtttggtXaccatgcccagtatcgatgtgtctttgctg 

Pusillimonas sp. NC_015458_59557 gtgatcggtttgattcgatttcaagtgttgXcaccgtcagggccatcagcaacatggcgcc 

Pusillimonas sp. NC_015458_66730 cccgtgggtacggttatttccagttcggagXttgacctggaatatggcaatatcgacattg 

Pusillimonas sp. NC_015458_8391 gctaggcttattgatcaacttggatggattXgccagatttgatcaccttgcctctggcgtg 

Pusillimonas sp. NC_015458_87780 gcgcatagaattgccgttcaagataagggtXttaccgcatataggtcttacctcgggtatg 

Pusillimonas sp. NC_015458_92622 ggacaatagccgtaggctattaagcagatcXtgaaggcggcctgccaacaccacaggtttc 

Pusillimonas sp. NC_015458_97044 ctagggcgcgtcgtatttcgaggtcagcatXtccatttgtttgatcagaatcaacgtttgg 

Rahnella aquatilis NC_017047_136751 ggcacgccgatccctttattgcaggatattXttcggcgttaaataccatgcgcaatttgcg 

Rahnella aquatilis NC_017047_144952 ggttatatcgtttgcaggctcattctctgcXtataccctgtgctcaggaaattccggcgcg 

Rahnella aquatilis NC_017047_165331 gtaaacggtgtgcctttaaagccaatcgttXgcaacttgttgctgtgcacctggtgcaacg 

Rahnella aquatilis NC_017047_36186 ctgttgtaacgctttgctgaactgtgattcXatacggttaagcatgtagggcgggataacg 

Rahnella aquatilis NC_017047_44957 ggctgatttcaccgcgccgcttctgactgtXcaataccgccacgttaaacagtaacgctac 

Rahnella aquatilis NC_017047_53417 caactggcggatgccacattgagattggctXttgatggataacgcacaagctctgctttgg 

Rahnella aquatilis NC_017047_97705 cccagcgatgcccggtgatgccgataatcgXcatatttctggatatcattaataccctgag 

Ralstonia pickettii NC_022513_118472 ctatgcaatcgtggccgcatacttgacaggXtatcgtctacaacttgtggttgccctactc 

Ralstonia pickettii NC_022513_130482 gtccaagctgaaaggcaatgtggaagtccaXactccgtttgcggtgcagtctctatcgtac 

Ralstonia pickettii NC_022513_21781 cggcgatctgcaaggaggcaatcgatgttgXagcaagtggcttaccgatccgatacctttg 

Ralstonia pickettii NC_022513_36273 ccgcaacaagtaatactcggctgcttcaacXccgaaaggccaataccgagctgatgctgag 

Ralstonia pickettii NC_022513_465 cgaaggcaatactatagcgggcaatggttgXattcgttctgtctggatttgccagaaatgg 

Ralstonia pickettii NC_022513_60792 caattctcatggttcccactactcgaccggXccttcgaagccaggaaaggaactcaggttg 

Ralstonia pickettii NC_022513_66983 ctgccgtacgttagccggattgattggcttXaattccctatgtaacgttcacaacccggcg 

Ralstonia pickettii NC_022513_67164 ccgcttgttcagatcctgcgcccggcatgcXgttgattgttgttcatccatacacttgctg 



Ralstonia pickettii NC_022513_77659 gattcgctttgcttgtcgcgtcgctgctttXtcggtgtttgtttgttaaagagcctgtcgc 

Ramlibacter tataouinensis NC_015677_106429 gttcgtgttgtttattactgagctggcttgXcggctgaagaatggcggtagccatgctctc 

Ramlibacter tataouinensis NC_015677_123302 cgtgcagaacgaattgtgctccttgatagaXgatcgagatcgacagcgccaagtgggttgc 

Ramlibacter tataouinensis NC_015677_132528 gtcgtgatcgagaacacatacttgcttgcaXgtcgacaccgtgatgacacccgcgttgttc 

Ramlibacter tataouinensis NC_015677_22255 gtaagcctgcagcaagcttgctgaaatcagXtgggtatgcctattagttccttggtgggac 

Ramlibacter tataouinensis NC_015677_3560 gctatccctagtgcgccgatcgtatttccaXcaaaggattgcgcctgtgacgctaaagacg 

Ramlibacter tataouinensis NC_015677_381 cgcgtgttctcagcccatgctttcgccttaXgtccatctgttgttaatcacggcctgaacg 

Ramlibacter tataouinensis NC_015677_517 gattcgagttcttgcgagcattgatcggaaXttgagcgcaatgcgtcgacgctgtatcagc 

Ramlibacter tataouinensis NC_015677_64128 ggctttgagaaattcagcttggctgcagccXcatgcgcgcactttatcgtttgtgaatccc 

Ramlibacter tataouinensis NC_015677_78400 ggaccggcgatcgttagagttagaaacactXcttacttcaacggtcaaccaaccctgcgtc 

Ramlibacter tataouinensis NC_015677_95849 ctggtctagtgaccgtagacccatgcgaggXcgctcgttcatgtgataactcctgaagttg 

Ramlibacter tataouinensis NC_015677_98412 cacgcccttgaagcagaactatgtccgaacXcttcgtataaattgccgcgataaaggtgtg 

Rhizobium etli NC_021905_10045 cagcgttatgcaccggattctagagtattgXtttattgctgcggtgctgggctaccatgag 

Rhizobium etli NC_021905_108302 ctgcaggtcagtatcgacctcagacaatccXggcccgtcctcaattgtgcataactggatc 

Rhizobium etli NC_021905_142028 gattggaatttggcgagccggcaaatcccgXgctgatgctctgtctttcgatttagtcccg 

Rhizobium etli NC_021905_38880 cgttgtaaggtccctacgaggaatacaatgXactgcgcatcctgatgtggcgttgcttgcg 

Rhizobium etli NC_021905_52034 gccgataaggttgaggtgatgcatcgctgtXcgccttacgcaacatcacgctcgaatattc 

Rhizobium etli NC_021905_71686 ctcgacaggttctactcgcaaatcgtccgcXaatcatctggctgtatctttaggtcgattg 

Rhizobium etli NC_021905_83773 gaagcgtcatgccagtatgtggtctatgaaXacatctccgtgaacccggcttccaatcccg 

Rhizobium etli NC_021905_91253 caaattcgcgaacgtcattcccgataagagXaagtcggagatcttatttccgaggccttgg 

Rhodobacter capsulatus NC_014034_104126 gaagcatgatgctctcctgtgtcgtgatgtXagacgatgcggtaaagggtgatgagtttgc 

Rhodobacter capsulatus NC_014034_111711 ccattcagctaggttcttagttctctgcatXatagtgcgtaacgcttgcttcatcggcgag 

Rhodobacter capsulatus NC_014034_124285 gtgcgtcacacgcgcgaagatttcatattcXtttatccagacctgccgcctgtttcagacg 

Rhodobacter capsulatus NC_014034_20805 cagcctgtcgttatatggaatcactatataXccgcccttggatcggtgtccttgtgcggcg 

Rhodobacter capsulatus NC_014034_47570 cgcagcgagtgatctgtcttcagccttatgXtgaatgacattcaggagccgtttgcgctcg 

Rhodobacter capsulatus NC_014034_69545 gagcctctcgcatcttcgctgtgacggcttXaatgcttctcgagagaagacacatggttcc 

Rhodobacter capsulatus NC_014034_91949 catatgtgcccattgcgggattataacgtgXgcagcgtaagaagtcacagaaagctgcgcc 

Rhodococcus erythropolis NC_012490_127056 catcgtgcgatcgagaagcccgcgtcctatXtcgcgaagctgaacgaatgatgtagatcag 

Rhodococcus erythropolis NC_012490_207176 gcctgtcgaacttggtgtgcgacgaccggaXttcgaacagttgaattctcgactacaccac 

Rhodococcus erythropolis NC_012490_30573 gaaagtgttggttccggacaacgtgaagtcXcgagtacacgtacgtctatccctcgtcgag 

Rhodococcus erythropolis NC_012490_39440 cattgttacgcctgccagatgatatggctgXtgtgatcttgacaataggcaaacgcatcgg 

Rhodococcus erythropolis NC_012490_96256 gtctcactttgtccgaattccaagaaatcgXgacttagtacccagagaatactggacgtcc 

Rhodomicrobium vannielii NC_014664_118017 cctcctgcctgttgattccctgcaacagctXttgaattcaaagacttatgggatagcaggc 

Rhodomicrobium vannielii NC_014664_125238 caagacgctaggtctggttagtaagagcgtXggttatcccgcttcacacgtctggtgagtg 

Rhodomicrobium vannielii NC_014664_15945 caggcgtcttcttgcatccgcataatcttaXtcgctgatgcggctgataacgaccgcatcg 

Rhodomicrobium vannielii NC_014664_18 cggtgacgcgccatatgcgaccggttctctXaatcggtatgtgtatatgcgtggaaattgc 

Rhodomicrobium vannielii NC_014664_31743 ggtccatgcgctggtttgtccgcgattcaaXtgactggctcgcattcttgacaaacatcgc 

Rhodomicrobium vannielii NC_014664_53506 cacccagctcagtattatgaactggagcacXgtatcccacactccaagcccaccctaacag 

Rhodomicrobium vannielii NC_014664_79460 cgtgcttccgatcggaaggcttaccctccgXttacgatgtatgatgacgttctttggaagc 

Rhodomicrobium vannielii NC_014664_86091 gtcttgatgaggaagaagcggatcgcgtcgXtttacgggatatgactagtcgtcaagcacg 



Rhodomicrobium vannielii NC_014664_89733 gtcgaaagcaagttcaccgttcgcagcatcXtatttcgtgctcgcttctgaccgatatgtg 

Rhodomicrobium vannielii NC_014664_97637 cttgggtcgccaatttctgcacattaccgtXatcaggtcaaggatacgatgacccttgatg 

Rhodopseudomonas palustris NC_008435_119068 gtgcttcccattcggattcaatttataccaXccggtcgaacacatgttccgcgaaggtcgg 

Rhodopseudomonas palustris NC_008435_129897 gccgcggcagcatgggaggcgtttcggacaXtaatacacgacaataggattacctttgacg 

Rhodopseudomonas palustris NC_008435_183189 cgagtgatcgagatggaaattccggcgcacXgttcacaatactctcgacactcccttcgag 

Rhodopseudomonas palustris NC_008435_32873 ctggccggaatggtatttcggaagtcttatXtggccaagccctttcactcattgaaggacc 

Rhodopseudomonas palustris NC_008435_39609 gtgcttgcagaggtcaagccaattgatctcXgatttccgcattaggactagcgcctgcgac 

Rhodopseudomonas palustris NC_008435_60763 cccgactagatttcgtgggaaatcacgttgXcgactttgaggcggagcaatgtgaacgatg 

Rhodopseudomonas palustris NC_008435_75919 gcgagctatctcttgagaagcgagttggtaXcgccttgtttatttcgacgtcttgcaagtg 

Rhodopseudomonas palustris NC_008435_90585 cggtgcggagagcaaacgttggtcatgtcaXgcacataatgtttgcattgttgacatctcg 

Rhodospirillum rubrum NC_007643_102683 caacaagcctttggtatatagcaagacaatXagctttcgcgtcgccggatgccgctccagc 

Rhodospirillum rubrum NC_007643_110393 cccaatagagcggctttacccaaaccaaacXaccggcatcatcggtttctagaccgaactg 

Rhodospirillum rubrum NC_007643_128656 caacatcagaattgctctggtctggtcgatXtgcccgctaacgaaagaacacggccgtgag 

Rhodospirillum rubrum NC_007643_144248 cgaaacgatggaacgaaccgttggcatgagXccgaacaatcaggtcgaacaaccaggatag 

Rhodospirillum rubrum NC_007643_1554 gcgaggcgtcgttaagcgaactggaaatctXagaccaacatcgatcgcgccaaattaacgc 

Rhodospirillum rubrum NC_007643_20198 cgcctgaagattagcttcaatctccgagacXgatttcgatcggtccacctttgccgagtag 

Rhodospirillum rubrum NC_007643_27955 cttcaccgttgggtactccttggacattgcXaccggatttgagggtgatatgcaccttcgc 

Rhodospirillum rubrum NC_007643_32141 gattcctgaggttgcgcctagcgtgtgataXaggcatttgatccttatcatgccgccttcc 

Rhodospirillum rubrum NC_007643_35923 gatgtagtctgtcccggtaaacggaagaacXcaagccctggagatgttgggtttgagggtc 

Rhodospirillum rubrum NC_007643_59185 gacaagcaaacgccagatgcggtttcgttcXttgaaacccatctccagggcttgtcttcgc 

Rhodospirillum rubrum NC_007643_72252 cacttgtatgatggcgctttacgtccattaXgcttgatgatgggttcgccgccgtctattc 

Rickettsia rickettsii NC_016909_17384 cattcgccggtagttacggtgttatgcggaXtcgggcagattctgcacatactaggtctag 

Rickettsia rickettsii NC_016909_1892 ccgattaaacctggaccggaagttgcagcaXcttgcaaacattgagccaactataacaccg 

Rickettsia rickettsii NC_016909_19514 gttgtgttctgagatcctgcgatcaagtcgXgtggcttgaccacgggatcttatgtcgtag 

Rickettsia rickettsii NC_016909_21694 ctgcgttccgtgtttcctttaaattcctctXtcctcacgtactaaagtgtacgctgtggtg 

Rickettsia rickettsii NC_016909_26782 cgtttcgtgtctcctacaaattcctctctaXtcacgtaagcttgtgtacgctgcggtgctg 

Rickettsia rickettsii NC_016909_28900 ggttgcagaatcatcaggtgcggtttctgaXaaatgagctagcttatgcagccgcaagagc 

Rickettsia rickettsii NC_016909_35342 gtccgagccgacaccgtgcagtaatactacXataaggcacaagtcctattaaatcatgtcc 

Rickettsia rickettsii NC_016909_38777 cgccggattgctaggtgttacgtcgtagctXtgtaaccggagtagtcggagtattatatcc 

Rickettsia rickettsii NC_016909_586 gtttatgtacattgcgattctgcgttccgtXcgtcgatctggtactcgaatcctcacgtac 

Rickettsia rickettsii NC_016909_6644 caatgatgattcggtatccacggaacaatgXctggattgccgagttcgatgcgaccgtttg 

Rickettsia rickettsii NC_016909_7926 cgaggctgattcctctctacctacatatttXattatgtgcttgcagcgagcctactgctgg 

Robiginitalea biformata NC_013222_101448 ggaccaggtccgagttcgctttaccctttcXattgctgttccaggtgctgtttaaagaccc 

Robiginitalea biformata NC_013222_104023 gcatcccgttggtttcaggtgcttattgtcXgtagtcgaaacaagccagcaattcctccag 

Robiginitalea biformata NC_013222_20119 cgcaccttaagttgctcccggtaattcttcXgcattgcaatggctcatccactgagtgcgg 

Robiginitalea biformata NC_013222_28 gcagcctgccgaattgaaccaggagctcttXggaattcaacatcgaggaagtgaatgagcg 

Robiginitalea biformata NC_013222_35124 caacaacgccatcaatatcgggattgtgctXcaagaaactgctcgcaaccatcctgattgc 

Robiginitalea biformata NC_013222_42641 gggtccctccaggcagttatttcgtagtcgXaagtacgctttaaagcgttcattgcgctcc 

Robiginitalea biformata NC_013222_48612 gtagtaaacgcttcctccggtgatcgggttXaagcgggtgttggatactgttgttctgacg 

Robiginitalea biformata NC_013222_53796 ctgtataacgtggtgcttccgccgtttcagXtacaatacggccgatttcggtttgtccacc 



Robiginitalea biformata NC_013222_62431 gggaaagtgcgtatggtgggcaatgcctccXatgccgtagtatagcggattgtggttaacc 

Robiginitalea biformata NC_013222_69334 ggtatctacgcaacatctgatgtgagcttgXccggtggtgacaatcacaagcccggttgac 

Robiginitalea biformata NC_013222_83784 ggcggcatagatccgataagagcggtttaaXattggcaatcgatatggccaccttgtcatc 

Roseiflexus sp. NC_009523_100086 cgtgatgcgggctaatggagattgagaattXagaagcaatccgacatcatccgtcgtcggg 

Roseiflexus sp. NC_009523_109466 caacgaactccagaccggtttccatccttaXtgagacggatcagttgtcgtcgtgcgttcg 

Roseiflexus sp. NC_009523_122457 ctggattgctgaatatctcaactatccatgXtgccatcatgaactggcacgtcagcaacgc 

Roseiflexus sp. NC_009523_143577 caacgttcaacgctcaacatcccgtccgttXcatcgtctctaccagaacattcgcaccctg 

Roseiflexus sp. NC_009523_167216 ctatctttgaaggagcgggagtatatgcccXtgtcacagaatatccatccgctaccgcctc 

Roseiflexus sp. NC_009523_193154 cacacctacgccggatatgtcatggcagcgXgatgtgtgggatctgacaggatttgtgttc 

Roseiflexus sp. NC_009523_33330 gttatgccgccgtttgagccatgatacgacXatgatcgagcatactcgtgtgcgttgtacg 

Roseiflexus sp. NC_009523_78891 ccatcattcatgcggatatgacccgctgatXttatggttacgtgatggaatgcggtgcatc 

Roseiflexus sp. NC_009523_92468 cttcctgatccagagtgggcaagagatattXatacgtaccttgcaactccggtatccagcg 

Roseiflexus sp. NC_009523_9503 ctggtcgtggtaatggacgcagagcgtttcXttcaatcaggcgtcgcaggaagatcgtatc 

Rothia mucilaginosa NC_013715_24765 gtgaagaacggtaccgcatccggtaagggtXgtgattctgggtattgttgccctggtgaag 

Rothia mucilaginosa NC_013715_29163 caggacatactagaagaagattgaatgtaaXgctggcgccctcttgattcgggttgtgtgc 

Rothia mucilaginosa NC_013715_34244 ctctgctacagcgctataaatctctttattXtagtagctgctcgtcagaaagcgggtagcg 

Rothia mucilaginosa NC_013715_38515 gaaagattacgagggtttcactttggtggtXtcctctgggtgtgtggccgtctatcttgtg 

Rothia mucilaginosa NC_013715_4581 cgtattgcttatccaggagacagtcactaaXatgcccagatatctgctatctggccgcgtc 

Rothia mucilaginosa NC_013715_58240 gactttgcgttcgaagatgttctggtcaaaXtcaccgtgattccagtaccgaatggacttg 

Rothia mucilaginosa NC_013715_64001 gcaggtgcagaaggagattccgtttacgttXtcagttggatttgtttacgggtgagcgttc 

Rothia mucilaginosa NC_013715_67924 cgggcaatatcctctttgtcctctaggtcgXtggaaggtcttcaccgtctgacggatatgg 

Rothia mucilaginosa NC_013715_72149 gtatgaacgatattagacccaaaggtatttXatacgagagagcgcggcggcacagtaagcg 

Rothia mucilaginosa NC_013715_9099 ggcgcataaccgacagaatgagtgcggccaXcttgcggctcaaatctttatgccttgttgc 

Ruegeria pomeroyi NC_003911_109 gcctgaccgcggtagagaggagcgacacatXgaactgatgaagaaacataacaagatcgcc 

Ruegeria pomeroyi NC_003911_127275 gcaagagtttgcgcatgacttacgatctgcXaagaacgcaatttcatttgcccgggcgcgc 

Ruegeria pomeroyi NC_003911_46602 cctctcactggttacagatgacgaccctaaXtttcgggcaggcaaatcatatgggtttggg 

Ruegeria pomeroyi NC_003911_61935 cgacgcggaacggcgatctgtagatgttctXtgaacgtttccatttcggtatcttccagcc 

Ruegeria pomeroyi NC_003911_83295 gatgtcgctcatgatagtggtcattatgccXgtttgacaggacagcgcggaatatctcggc 

Ruegeria pomeroyi NC_003911_85294 gaacaaccttaaatcaccgagaagtttggtXggcgcactgtttgactacaaggtttgggcg 

Ruegeria pomeroyi NC_003911_90338 cgattgtcattacagtcgttgcggttctggXtgacattggatgttctcggcatcgccaccg 

Ruegeria pomeroyi NC_003911_97627 caatcagctacgtcgggttcgggaagctttXgtcaactatccaagccattgcctttcgacg 

Ruminococcus albus NC_014833_115710 gcagcggagatgtagagtaggcggtaagtaXaaatgaatgcaggacagacgaccatgccgg 

Ruminococcus albus NC_014833_36513 gatatccgcggtatggtgcatctcactgttXtttatcgaggatagtctacacactggtggc 

Ruminococcus albus NC_014833_49649 ggctattccgacgatttcaggctccgcaagXgactatattgatactgccttccttacgcag 

Ruminococcus albus NC_014833_6099 ctttgccggttatgacagtatcttcatgcaXaacttgttcccgtacccgtgataaagacgc 

Ruminococcus albus NC_014833_83745 gaggctgcaagaaagctgatacgagcagatXacaggcacactcaacagacgcggtttcttc 

Ruminococcus albus NC_014833_93681 gtgcctttgaaagctcgcctttaagctcagXtaaagtccgtcaccgcctcatagttcctgc 

Ruminococcus albus NC_014833_98946 ccgacagatcttgcacgcagcggtgaggtcXaataccgacaacaatgatgataccaccgtc 

Runella slithyformis NC_015703_121835 gttgctgccgtaagcggtattccgttgattXgccgttccttccagcaaactgtacaggtcg 

Runella slithyformis NC_015703_12718 gatatcggatgtatttcagcactccgacggXgcatcagatcaatgcgctgacgcccatcag 



Runella slithyformis NC_015703_133008 gggaatttgcaggtacccaccttaaacggtXcagcctttccgttcatccattgaacaaatc 

Runella slithyformis NC_015703_183830 caagccaagtgggatttacgccgaatgttgXatgaccgatcaggattggtcagaactcacc 

Runella slithyformis NC_015703_205367 ctgttctattggcctgcgccttaagtatcgXatttcctggatgtttgggttctgcatagtg 

Runella slithyformis NC_015703_46344 gcacggccttagcccacgattggactttgtXttgcggtatcttatctgctttcggccttgg 

Runella slithyformis NC_015703_67370 cgtacgtatcgacgaaaggctgtacggtgaXttgtattggtggagggcatcggtgtagttg 

Salmonella enterica NC_003198_12768 gtcattggaatcgtcagcaacaggcgaagcXatataaccgcgcggtttgtgcgtaagttcg 

Salmonella enterica NC_003198_142719 ggctgtcgttgttgattcgctctgtacgacXtgtacctctggtgttggtgcattaattaac 

Salmonella enterica NC_003198_148400 caaatggcgagcctatgcggaatcagtcccXggaatatctcacgtgataattccattggtg 

Salmonella enterica NC_003198_153735 ctataatggcggctcgcgctggataatacgXgctgacggtaagtgccgccttgatgaattc 

Salmonella enterica NC_003198_23558 ggtagggagtgtgcagcctcttgattatatXtgctgtgttgtggtgcaacctggttgcgcc 

Salmonella enterica NC_003198_36956 cgttgcgggaagtatgtcagaggcattctgXcttgtgcgcggtgaaaggctatatttcttc 

Salmonella enterica NC_003198_48856 cgccgggacaattcttgcccagggaaggtgXacaatccatccataataaataggttccctg 

Salmonella enterica NC_003198_78415 gtagagaacggtgatcagaattgtattgatXgatgaggcgcttgcgttgttgtttagcgcc 

Sanguibacter keddieii NC_013521_16732 catttcttcggcggtctacggtgatggaaaXcaggtaagtaagtccttgcttgctatacag 

Sanguibacter keddieii NC_013521_20765 ctttatcaaggcaatgctcgattcgggcttXagacgtttatggcagagaggtctggctcgc 

Sanguibacter keddieii NC_013521_215 gtagactgtgacggtcattccgtccgctttXctgtaatcaccgcgaatcagcgtctttccg 

Sanguibacter keddieii NC_013521_31627 gtccaaggtgcatttgtgcagctcttgcgtXcattctgcggcctaagttgtggtggctttc 

Sanguibacter keddieii NC_013521_38431 cctacatctcacccaaataggatgctttcgXacatgtactcggtcgtcaagggacgtcagc 

Sanguibacter keddieii NC_013521_42889 cggtcgcaagaccagcggaaacgcttcttaXggtagagttctcactcggaagtacagaagc 

Sanguibacter keddieii NC_013521_56305 gactgaggagaactcgatgaagaggtctggXatgggtttaacggtaaaccctctgacggac 

Sanguibacter keddieii NC_013521_60554 gcaggttgacatatattgggtcgatcaggtXaagcaagaatgtcgcacctgtgctctccgg 

Sanguibacter keddieii NC_013521_73057 gatgtcatgactgccatgcagcacgaggccXacgatgctgatctatgacgacactttcacc 

Sanguibacter keddieii NC_013521_92266 cctatgaacgatccctgcgatccgcagcgaXatcgggtcgatataggtgagtttgatgagg 

Sanguibacter keddieii NC_013521_97849 cacttctaaggcgtcgaagtttacatcaagXgcctgcggcgacgtcaattctcgccatctg 

Sebaldella termitidis NC_013517_119978 ctgtaagcttgtaagtgatgccacaccgaaXcgcagccattaccattgatgtctgtccggg 

Sebaldella termitidis NC_013517_135689 cgtatgctgctgttgcatgtccggcatttaXgtacagtactgcatccagccagaaatcccg 

Sebaldella termitidis NC_013517_146242 gccttggaaattccagatgtgtttcctgcgXttacacatatagagcctccgtttaacaccg 

Sebaldella termitidis NC_013517_419 ccatggcaatcggaggactgttggttatgaXgtacctctatctgttcatgatatgcgagag 

Sebaldella termitidis NC_013517_43177 cacttaccggtattcgcagaatacatggtaXataatgagtaaagctctggagcctctggcg 

Sebaldella termitidis NC_013517_52236 cggctactgacagactgccgcttgtcaaagXcctgagttctggcctttctcaaatcgacac 

Sebaldella termitidis NC_013517_70161 ctatagaccgctggagccgaggctggaggtXaataaatactaccggagacagtgctttatg 

Sebaldella termitidis NC_013517_8026 ctgtcacccagttctacctttgcagctgttXcttggaccttcggcatgaatatatgtggag 

Sebaldella termitidis NC_013517_80618 ggcgacggccagtctatatttctgtctataXtatgttccgttcatttccgatctgcctagc 

Selenomonas ruminantium NC_017068_1312 gaggttctcacggttacggaatgcggctacXgtaggcatggatatccttgtacgcaatgcc 

Selenomonas ruminantium NC_017068_20338 cttcggaggtagcagacaaggtctacaagaXaggatctgtctttggccctcaaggctacgc 

Selenomonas ruminantium NC_017068_23596 ctgattctgggcacttcggagaatatggtgXgccatcaaggaggctaaaccgcaccgtatc 

Selenomonas ruminantium NC_017068_26103 cacgttcgcttacgtctggtatcatcggtaXatgacgaactgcgttatgaaatccggctcg 

Selenomonas ruminantium NC_017068_52126 gcgtacggaattcgggaatgccaaaggttcXtggtatcgtcaatcatctgtcgggtaaagg 

Selenomonas ruminantium NC_017068_56425 cctccatctgctccgtgatggtcatggacgXtgtacttgggaatgatatgggccttattgg 

Selenomonas ruminantium NC_017068_69316 cgtcagcaccacataagcatcggcataattXgaagaaggtggtacggctgttgtttgctac 



Serratia marcescens NC_020211_103613 caatgccagatcgctcatcccatttctcctXcaccacgatgaacagcatgaacactatcgg 

Serratia marcescens NC_020211_110671 gaggtagccggtcatcagttacttatggagXcttcaataataaatgtaagccgccatgggc 

Serratia marcescens NC_020211_143309 ccaacgacctgattctgtttgccctgattgXagccgattatgctcgccactcacgaatacg 

Serratia marcescens NC_020211_159871 cattcgttatccagatagccgtaagagccgXaaggtatcgttgacggtcggacgctgtttc 

Serratia marcescens NC_020211_168348 gtgccgctgtccgacgtcaagaagtacaacXttctacgcgctgaacgattattacatcgac 

Serratia marcescens NC_020211_174690 gcctcattgcgccagctaaccatccgctggXacatcacttgcgccctgaattatcatagtc 

Serratia marcescens NC_020211_19516 gtcgttccatccgtatgaaacgcccataagXaaaggcgaatatttactgcctgggcgatcc 

Serratia marcescens NC_020211_32373 ctaccgttaactttatggcctattggtgctXatctgatcggcgaacgcgatctggaccgcg 

Serratia marcescens NC_020211_538 ctttctatgaaacatcgcgctttggccttaXtccgccagcaggacatcaaccacttaggag 

Serratia marcescens NC_020211_76436 gtcatcggtaagagcatagccaaatgagcaXaatggtgtggtaggaggttagaccagttcg 

Serratia marcescens NC_020211_90430 ctgcttcataaataccacttcttgcgggctXctcttcattggcctgatatcgcgtcgcctg 

Serratia marcescens NC_020211_9244 cctattaccgataagcagccggaagtgaaaXagcctggatgacgctgacttctcggccaag 

Shewanella amazonensis NC_008700_102145 gaactgctgacactggcgatatccatagatXgcctggcaagccatggttggatacaacatg 

Shewanella amazonensis NC_008700_119268 gcaattggtcagttcgggccagatcctttcXggttgtcgagcttgagcattatcaggccac 

Shewanella amazonensis NC_008700_12259 ctgaagttgccggtaattgctctggtcattXcgcttattcgccagtgccatttggagctgc 

Shewanella amazonensis NC_008700_25943 gctgagattgggttcaatgctgttgatgctXttgtgccaccttaacaccgatggcgccatg 

Shewanella amazonensis NC_008700_32918 gtatggtccgccagtcaatttactcaataaXcaggtagtgcttattcgcagggtgggccgg 

Shewanella amazonensis NC_008700_38 ccaaagcggcgctttatggcctttatgcccXtgttaaaggtagagccctggatccgacttc 

Shewanella amazonensis NC_008700_49720 cgaagttcgcgcttgtccctgtcggcaagaXacatccgcgaaataatggtctgtcatcaag 

Shewanella amazonensis NC_008700_59803 cgactgtcttcgatgtccagattgaggtttXaaggtgatgcgcaatccggtgagttgcagg 

Shewanella amazonensis NC_008700_6569 cggatcacgttgtgcaggttcatgcgcttgXtgcaaacatttgctacatatagatagtggc 

Shewanella amazonensis NC_008700_66951 ctcatcgttgtgcaggcgatgtatatcacgXaaagcgtgcctgatcgtcaaggtttgtcag 

Shewanella amazonensis NC_008700_78070 ctgtcaaacaccgcgttactgctgaccattXcgtgcttgaaattctttgaggtgtcctgtg 

Shewanella amazonensis NC_008700_86303 cactgaaaggatgcgcggagttactcgcggXggatgtttgactgctttgaacacctcaaac 

Shewanella amazonensis NC_008700_94285 caccactcaagcaatacttccacattaattXgcccacacgctgctatcgtctctggcacgg 

Shewanella putrefaciens NC_017566_151835 cgccctttgatatgacattggatggccataXtccgtgttggtatcacaacacctgattacc 

Shewanella putrefaciens NC_017566_152252 gttaaagcgctcggagtactggttatctaaXaattgcgccgccatttgctgagaggtaaac 

Shewanella putrefaciens NC_017566_160429 cgcttaggcgtctttctggtacgcagacgtXtcgccaggctaacgacttcatttgatgatc 

Shewanella putrefaciens NC_017566_160539 gccgggcatacgaatatctgattaaacgctXgtgtctcaagtgttcgcaacgatgacatgg 

Shewanella putrefaciens NC_017566_52261 ctaacaccagctccgctggttggatatggtXgcttctctatttgcatgctcaatagcaggg 

Shewanella putrefaciens NC_017566_64687 ctacatccggtttcgggtgcttcgttacggXcttatagatttagtggtgtctaatgggatg 

Shewanella putrefaciens NC_017566_71967 ctttgctgtatgcggtccgtcaacggcatgXctgctgatagtctgataacaaggctagcag 

Shewanella violacea NC_014012_102935 caagcagcatatagatcgtgatgcgaccctXtcacagcatcatgctggcggcatccaaagc 

Shewanella violacea NC_014012_132405 gccgtagatcctatcgccttctacgaataaXaacctgccaccaagcctcaatggtaaatgc 

Shewanella violacea NC_014012_152020 ccgtccgcttggccaattgttgtaggcctgXagctaagaatcattaacacacagctagcag 

Shewanella violacea NC_014012_165280 catggctagtactgagtagtgcatccagacXtttcaactgcattcagcttcttagttgccg 

Shewanella violacea NC_014012_16533 gattcactgttacgggctaggatcgtgtgaXgtctgctcgtgagctttacccttgccatcg 

Shewanella violacea NC_014012_52226 ggcacattatctcaagggtcaggatacgttXtgactagccacttctcttgagggctattcg 

Shewanella violacea NC_014012_70371 ccagatttactgtttgtggcaggcgtctgtXatctctacgcctgaactgactaattctgcg 

Shewanella violacea NC_014012_78421 ggctgagaaatcgcgtcgacagcttatcggXgtgtcaataaggccttagcaagtcttcatg 



Shewanella violacea NC_014012_84 ccgataatgccgaaacattcgaggtcgtggXtggtggtttggagtgagtttgtcacggttc 

Shewanella violacea NC_014012_96031 cgacaaaggcaagcttagcctcaaccacagXaagtatttactgcacccgtgtcgattctgg 

Shigella dysenteriae NC_007606_125685 ggcccgacctataacattaacggcactgacXgcttctgtgggtgatgacggtacgtttacc 

Shigella dysenteriae NC_007606_23862 gcaagagataactacccagcctccggtaaaXccatgtggctcaactgatggcgactgatcc 

Shigella dysenteriae NC_007606_9499 ccgtgaatctattaaatgcttcaattgcttXctgcagggcaagctatctttagcccggcgg 

Simkania negevensis NC_015713_10515 gcctgtttggatatgtcagtggcccttggaXtttatggagaaagtgtctccaaactcatgc 

Simkania negevensis NC_015713_15237 ccgaaattaaagttgcaatgggttgtccagXgaacggccacttcaacttggagcccttgag 

Simkania negevensis NC_015713_186 ggtggagcaacgatctcgattcctcaagaaXttaactcatcagtgtgatatcgcacttgcg 

Simkania negevensis NC_015713_25450 gagaataccggttggccatattgagaagaaXctaaacagcctcttgttacgccaccaccag 

Simkania negevensis NC_015713_30429 gatacggaggaatttagcatcgggatcgttXaactttgaggagctcatagcgcaagaagtc 

Simkania negevensis NC_015713_38796 ctctttcagtgatttgggttgtcgtttctaXtggctgtaactggtggcggtcttgggattg 

Simkania negevensis NC_015713_41486 ctccttgtttccgtatgcgctcttggcattXgggattgaccacctgttactttcattgagc 

Simkania negevensis NC_015713_64131 ggacaaatggcgcatctttacagtcaccctXctataatcaagtcgtccgcttccttcaatc 

Simkania negevensis NC_015713_69526 cgcataaagtgcaagttgcatggctgcataXcacgttgatctggtgatatccctgctgttg 

Simkania negevensis NC_015713_72837 gcttaaagcaacaccatgattgtttgttccXgcctccagaggatgtcacgtttcctgttgg 

Simkania negevensis NC_015713_78093 gcgtgtttaagtgcgctctttgtcacgaggXactgtaatgagtaggcttgcgatcgaagag 

Simkania negevensis NC_015713_82914 ctcccacattgtcaactctgcataaactaaXtctccttggctttacaggcagcacctacgg 

Slackia heliotrinireducens NC_013165_105 gggacaggacgttcagaccacgctgccttcXaacctatagcatcaacggcaagaaacattc 

Slackia heliotrinireducens NC_013165_11801 ccgcttccaagatagggcgggttagctaccXcaccatctgcttagataagtactcatattg 

Slackia heliotrinireducens NC_013165_20304 ccttgtcgacaattcggctccattgacgcaXcgtgtttgagcgttagcttccgtcgctttg 

Slackia heliotrinireducens NC_013165_26020 gatcctcgatcaggtcgtcatagcggcaaaXcgatgatgtggcagcggttatatagatagc 

Slackia heliotrinireducens NC_013165_39245 ccattatcgaggagatcatcctctgtatcaXccgaaacgcttgcatcgcctttggcccacg 

Slackia heliotrinireducens NC_013165_46874 cgaatgtagctcgagttgactatgaagctcXtgaagaacgaggtcgctgttggtgatttcg 

Slackia heliotrinireducens NC_013165_50925 cctcaggagtttgggttcgccagcatgtgcXgatgaactgcgacaatactatgcatccatg 

Slackia heliotrinireducens NC_013165_53336 ggtatccgtgtttgcagataaatcgacggaXcttctgccagaacgtcggcgctaaatgctg 

Slackia heliotrinireducens NC_013165_62541 cgatgttgtaggaaggaaccgtctcgacggXagccgtttgccttgggatggaacttcttac 

Slackia heliotrinireducens NC_013165_70240 ccgtttaaagtccgttgcacgaattgtagcXtccttcttgaggctgttcggcatatagccg 

Slackia heliotrinireducens NC_013165_82662 caaagcattggaacgatcgacgttgagctcXcatttcggtggcgctagaaaccaagtcgac 

Slackia heliotrinireducens NC_013165_93526 ctggtcatacatcttataaccactggccgtXcttgtcatgcatggccagcatcgatacggc 

Slackia heliotrinireducens NC_013165_97924 cagtcgggtaaagcgtttgatcttcttgaaXagcccgaacgcagcggtgctcgaaataatc 

Sodalis glossinidius NC_007712_100260 ctggcgtatactggatgacgcagagcgataXtttaccactatgccgatcgtgaagcgttgg 

Sodalis glossinidius NC_007712_105663 gtttgatagacgatgatgatgcctcgcgtcXggatgttgaccctccggttaaaggctgtag 

Sodalis glossinidius NC_007712_120021 gtgcctcactgtggaatttacccgtcaacgXgttgatcgccattagttatccgccgtctgg 

Sodalis glossinidius NC_007712_12536 catgggtatcgtttgtcatattactgagctXcgtccagccggtcatcgttcgaccttctgc 

Sodalis glossinidius NC_007712_129871 gctttatcatcgattggctcgcgcacgcctXtgaatatcaatcaacctgccgatattgccc 

Sodalis glossinidius NC_007712_202 gccgacctttatcatccgggattaacctccXagccgccaatattgatatttgacggcaagc 

Sodalis glossinidius NC_007712_22037 cctggtacgataccttcgcaggctgcctttXacgtcagagagggaataatgacaggcattc 

Sodalis glossinidius NC_007712_49649 gccgcggcgatacaaggttgacgctacgacXtatgcagggcatcagacattataaatattc 

Sodalis glossinidius NC_007712_63629 cagctgattggcgataatctttatctgacgXcgctcagcggtggcggcctacattaaccag 

Sodalis glossinidius NC_007712_81343 cttatcgtagatgacgtgaaggataccttaXctgcgcatcaatatgaccgctcaggtgtcg 



Sodalis glossinidius NC_007712_86582 gccagaatatggctttgtcgttccaccggcXggctcatcgagcatgacgctatcaataacc 

Sodalis glossinidius NC_007712_93326 cgaacctattgctggagttcgttattctgaXgcatgcgttatgggaaataccagccaaacg 

Sorangium cellulosum NC_021658_119240 gatcaaggtatgcgtcgatcgatatatggtXgcgatctgggcagatgcatgatcgtgctgg 

Sorangium cellulosum NC_021658_23418 cgtgatttcttggacaaccactattacgcgXcttccgatcgcggtcttcacgacgaagacg 

Sorangium cellulosum NC_021658_267104 ccggctgtgctccggcatatcgttcatcatXgaaagccatcgccatgatatcgagatacag 

Sorangium cellulosum NC_021658_318027 gcttcacttgggttggcgtctcctgtcttgXtgacttcttctttgcatcgcgacatcgcac 

Sorangium cellulosum NC_021658_324206 gcacaatcagcgacttgcgcttctttccgtXtgcattggtacatcggagaagtcaagaacc 

Sorangium cellulosum NC_021658_367002 cacggatgggttcagatccagaacggaattXccatacatttccgcagggactggtccgatc 

Sorangium cellulosum NC_021658_390412 ctgtggaccatgaaatagttcttgatgcgcXtaaagggtcgttactcccggcacgaaggcg 

Sorangium cellulosum NC_021658_434751 ctggatctaggaaagcgacaactagcctgaXatccgccctatccaggtccttctacccttg 

Sorangium cellulosum NC_021658_456624 gagccttcgagctcgcgtggcaggatgattXactggatcaagtactatcgctacaacaatg 

Sphaerobacter thermophilus NC_013523_16254 catataagctgttatactacgtccgtgtgaXcccgattcggcaacgcacattgatacgatc 

Sphaerobacter thermophilus NC_013523_18624 ctgatacaatacgaacgtatgttcgctgtgXctctctcacttaaccgcacgcttgcccggc 

Sphaerobacter thermophilus NC_013523_39869 cacaagtagtatgcatcagtgaggagatcgXttcaactcgacatagttccaggcgccctgc 

Sphaerobacter thermophilus NC_013523_4368 gtttgcaccgttgcggaaccagaactcgtaXcctgattgtcgagcttcccgagaaactgag 

Sphaerobacter thermophilus NC_013523_52988 ggctcattataacagagccatctcacggatXacgtacacggcgctcatgcgatacacaccc 

Sphaerobacter thermophilus NC_013523_72089 gagcggagaagtacggctaagataggctctXaatttgcttgccaagagcgagtatggcccg 

Sphaerobacter thermophilus NC_013523_79349 ccttataatgtgatgacgttcacggattcgXgcccgcctctccttgacatttagcgtgtgg 

Sphaerobacter thermophilus NC_013523_84178 gctgagccgtacattcgctccaacgaacaaXtgtcagttgagagggattgacggtaagctc 

Sphaerobacter thermophilus NC_013523_8509 gtcggtaagaatgaatcaggcaagagtgcaXgtagaagttcagcctgacattacgtgcctc 

Sphingobacterium sp. NC_015277_101075 gattaattcctctagtggatccgttaagcaXtttcgttggtcgcattagaccctcccaccg 

Sphingobacterium sp. NC_015277_122195 ggcacgtcaaagggaagtcatctacctgaaXtaagcttcagcagctgatcaaacgactgcc 

Sphingobacterium sp. NC_015277_149167 cgccttctaaaggagattgcgctgccgaaaXgaccaatacctatgttgttgtccggactgg 

Sphingobacterium sp. NC_015277_166829 cggtgagatttcctgccgcattaggtttaaXatccgattcttccgaggcgtcgatacccgc 

Sphingobacterium sp. NC_015277_19271 gttagggctttcggcggtccacaaagcaggXtttatagagctcagttctcacacggtaacg 

Sphingobacterium sp. NC_015277_194073 ctaacgtaattgctgcattacccaatttggXcgctaaccggcgctttgatcgtagtatagg 

Sphingobacterium sp. NC_015277_28164 ggcatcgtgcggatacgtattaaccaccgtXatgatattctagaccctgcgtataagcgtg 

Sphingobacterium sp. NC_015277_60624 ccctctgtgcaagtaaacgtaatccctccaXgctttatccgcaacgcactttatatgcccg 

Sphingobacterium sp. NC_015277_71871 ctcaagccggccagtaatgatttaaacgaaXccggtgagcggcaatcaactttctgtagcc 

Sphingobium sp. NC_015976_108141 catgatgtccgatcatctgggtgccattgcXggttaaccttgcgatagaattcgatgatgg 

Sphingobium sp. NC_015976_138952 ccaggtttaatcgatgcagtcgatcagtatXcatgacgaccgcatgcgatcaccatgcaag 

Sphingobium sp. NC_015976_17653 ggcggaaagaccatagcatctggttaacgaXttattgaccctgtctaggaccatagccatc 

Sphingobium sp. NC_015976_23345 ctccatttcctcgtagacgaggcaccaatcXccaatttctatgcaggacttctagaaaggc 

Sphingobium sp. NC_015976_33462 gattatgtcgtgaagtgggtggagacggagXcacatgctgcgcttcaaggacaatcaggtc 

Sphingobium sp. NC_015976_55698 gataatattggaaccgcgagccagggatgaXcattgatgacgtcgcgcagttcctcatgcg 

Sphingobium sp. NC_015976_626 cgaatcgctgcgctcaagttgtttaaagagXggaacttgggaagtgcccaatgaagccgag 

Sphingobium sp. NC_015976_72148 caagtatcttcaacaccagtgacggcaccaXagtctatagccgcaatctagaatggctcag 

Sphingomonas sp. NC_020561_1708 gcggcggcctttcttatcgatgtaatatttXcccgcccttcctggtccgttacttatagtg 

Sphingomonas sp. NC_020561_29541 gctcacggatcgaaagatcgacgatgaactXggacttcctggcccttgcccatgaagttac 

Sphingomonas sp. NC_020561_49610 ggcaggccgggatatttcttcacgatcgagXtccatataatcgtgcatcgtcacgatcgtc 



Sphingomonas sp. NC_020561_72376 ggatatcctcgaaatccgaaagctgctgcaXtgccacggaagtagcgatatttgagggtgc 

Sphingomonas sp. NC_020561_9084 gcaatttctctctacgaacgcaacggatttXcttcaccttgaagtccgccagggcaatccc 

Sphingopyxis alaskensis NC_008048_10021 catcaggaagggcgactgatagcgtttgatXttcgagcatcacgacacggctgtactgacc 

Sphingopyxis alaskensis NC_008048_19671 gaccattggacattgatcacgctgtcgcttXttgttcaagaggtcttcggtcgctgcctgc 

Sphingopyxis alaskensis NC_008048_30735 gtagaggaagcggcctatatattgaacgacXtatgtctgcccgatcgcgacgcatctgacc 

Sphingopyxis alaskensis NC_008048_36888 gcgatgccaagaagctcatcgagcagaataXtccgtcaggaagtggtgtacaggctggatg 

Sphingopyxis alaskensis NC_008048_4208 gtttgcttcttggtgtcggtcgggtcgaatXgatttgcagtcggtttggtaattcgtcgcc 

Sphingopyxis alaskensis NC_008048_42544 gaccgggatcgtgttggtatcgacgtcataXcgtgatgacatcaacacgctcaagtaggtc 

Sphingopyxis alaskensis NC_008048_69929 caagctaacaaatcgtcaatctgttgccaaXagacgtcctactcgccgctttggttccgtg 

Sphingopyxis alaskensis NC_008048_72569 gacatgagactaatccttgtatcagggtcaXacgagcatttcgttggtgtcggcttgttcg 

Sphingopyxis alaskensis NC_008048_86827 catgtctttcggtttgtccgcaggcttggaXcgatgctcacatatgctcgtgcttcatcgg 

Sphingopyxis alaskensis NC_008048_94259 cttgtcatccggcacaacagtatagctttgXgctggattgcagaaccaattcaggtggtgc 

Spirochaeta sp. NC_023035_107106 cgaagacaatctgggcaccgtgctggaacaXcgtggtgtatcagaatatggagtttgaaac 

Spirochaeta sp. NC_023035_121922 ggatgcaggctatggtgtggtggtgaccatXcaagcttgctcccatcatcagcaattccag 

Spirochaeta sp. NC_023035_125389 cggatactgtcacttccctgccttcaaattXctcccaattcccggattctgtgtacccatc 

Spirochaeta sp. NC_023035_40115 ccggtttggtcttgataatggtgaacgccgXtcacaaagcaggatgatgcggaactgattc 

Spirochaeta sp. NC_023035_59348 gatagcgcttgagcctttctcctgccaggaXacatttcggtattgtctatggtgccgaagg 

Spirosoma linguale NC_013730_113528 ggcattgagccagtccatgcttcgttcgtaXctcttcctcgtcgatgtattcattgacggc 

Spirosoma linguale NC_013730_127089 cggaaagggacgtaaacaacaggtcgtcggXtcatttcttcggccatatttccattagttc 

Spirosoma linguale NC_013730_154680 gaactgaactacctaacgagacaggagaaaXcaggctatacctaccgttggttccggaatg 

Spirosoma linguale NC_013730_184460 ctttaccatcgacaaacgttacacctgcctXtcgtattgggtttcaggcctgtcagcgttc 

Spirosoma linguale NC_013730_198114 gttcatccaggttatggacattcgtgccatXcacatagactttcaaaggtgggctgtccgg 

Spirosoma linguale NC_013730_211991 gttataggccgaatcacgcttcatttcgggXgtagctctgattggttacgtgggcgtatcg 

Spirosoma linguale NC_013730_226885 ggccgaagtagttccgctaagtctgttcggXtatgtgcgtagctgtatttcgcttcattcc 

Spirosoma linguale NC_013730_241945 gtttgtctgctttctatggcagcatcggcgXttcatgaagaaactccttatcagcgcatcc 

Spirosoma linguale NC_013730_256603 gtcaggctgttgaccgaaagtgagttagtgXgggctttcccagccatgtgtttcacaccac 

Spirosoma linguale NC_013730_25764 ctgaatacctgaacatataacagcgatcagXcgtgggtacagctcatctcgtggtccgatg 

Spirosoma linguale NC_013730_3 gctgtctgaatgtcatacgggagattgtccXtgcagcgtgaagtaacgacggtgtggaatc 

Spirosoma linguale NC_013730_38398 cgaccgtagcctggttggtggagctgtcctXtccttacaatcctaataaacctgcatcacc 

Spirosoma linguale NC_013730_54644 cctcgaagaaacaaaccatcgcgaactagcXgcgaaattaccttgggcaggtgaaagtaac 

Spirosoma linguale NC_013730_97887 gtgactttcaaataggcttcgggcgataatXtctatctgaccattcgtgctgatggcttcc 

Staphylococcus aureus NC_002745_10527 gcgcgcaaagtatcgacaaatccagcgacaXtggacgatttgtggttctggcaattgattc 

Staphylococcus aureus NC_002745_16009 caatgttatgccgttgagccagaagggtccXaccgcacgttatttaaagcaacatcacgtg 

Staphylococcus aureus NC_002745_60495 gcgctgtaattgctactggtgcaccaccgtXtggcattaggatcagttgtcggcgtgtatg 

Staphylococcus aureus NC_002745_62057 cattgttgtgccgacgccagtcactgatgtXggctttggctgtttgttgaataccttcaac 

Staphylococcus aureus NC_002745_6663 gatacggatgcctatgtagcaccgagtacaXaagaaggcattgcctatcatggactatgtc 

Staphylococcus aureus NC_002745_69972 cgagaatctttaacaccgtttaaagcgaaaXaaccagcctgaagatgttctagcgcgtcgc 

Staphylococcus aureus NC_002745_71518 ggtgttatggtgttatagaccggtttggcgXtcttgatgtagtgctatgatgtggcattgc 

Staphylococcus aureus NC_002745_77653 catgtgcaatcgctacaaccgcacctgattXaccctcctggtaacatgaccatacagttag 

Staphylococcus aureus NC_002745_85188 catctgagcttgcaagtcgttatatcgaagXgttctgatggcgcgcaattatcgactgatg 



Staphylococcus aureus NC_002745_87000 caagtgcttctacgtgaactggttcatctgXcgacacctggtgcatagatgtctgttgttc 

Staphylococcus aureus NC_002745_89723 ctgtttgcgctttcgccgtacgttctggctXgagctaagtcaccagtgatgtagtatttac 

Staphylococcus aureus NC_002745_91721 gccttaacagttacacttatataagcatcaXggtcctaaatgtaccgtcccgttcccacgc 

Staphylococcus aureus NC_002745_92669 ctgatcatcagttgcagttagcgctatgccXttcaatcacacctttcgatgacggcacacg 

Stenotrophomonas maltophilia NC_010943_104151 caatccaaggaatacgggaacttggttgaaXcacagcctgttccaacgcatcaagatcgtc 

Stenotrophomonas maltophilia NC_010943_151074 ctcaagttctgatcgagcatccactgagcaXttctcagcagcatccgatgcttggatgatg 

Stenotrophomonas maltophilia NC_010943_156671 gcacctgtccatgtgattctcactccatacXtccaattgcatccggcgttggattactggc 

Stenotrophomonas maltophilia NC_010943_1600 ccgcaaggctacttgtgagtgcacacaatgXacgtgagcaggtttacaactatgacaaggc 

Stenotrophomonas maltophilia NC_010943_43081 cagcgtgtgctgggcggttccgacgagcgcXacaggatataacattacaattgcgtctttc 

Stenotrophomonas maltophilia NC_010943_57738 ctagcctgtgcctcaacttcaacaacctctXttatgtcttggacagtcttatcgggcaagc 

Stenotrophomonas maltophilia NC_010943_63344 cggatataacagtagttgcagatgggatgcXaatccaccggaagttccttgcgaggcatac 

Stenotrophomonas maltophilia NC_010943_646 gaggaacttgtactgttcactacggttcccXcggttcctagaggatgtccgatcgcagttc 

Stenotrophomonas maltophilia NC_010943_65281 ggcaccagatgcctacgaactaaagcgtgcXgcttgagtgaattcgattctgtcagtagtc 

Stenotrophomonas maltophilia NC_010943_70094 ctcactccggcctaacctcatgacatgcccXcgagtgagttgatcttgaaggactattggc 

Stenotrophomonas maltophilia NC_010943_83724 ggaacgtacttgattccctttggagtattcXgcgatgacgataagcgtcatacgacggctg 

Stenotrophomonas maltophilia NC_010943_86201 gatgaacgtccgtcattccgatcgtgcgaaXtccaagccacccttccgagatgattgttcc 

Stenotrophomonas maltophilia NC_010943_971 cagaggaacagctcgtcctccaacgtcattXagcagggcatcaatcgatgtgtcaggaagg 

Stigmatella aurantiaca NC_014623_12631 cgggattataacttcaccgtagagcgtaccXttgttcttagatcctgtgcctcgacggatg 

Stigmatella aurantiaca NC_014623_200846 gagcggtgtttcttctaccggctggagaatXgtatctcgacaacttgggtgtaacccggac 

Stigmatella aurantiaca NC_014623_297822 ggcataccctcagttatttcaagaacttacXttagcatcccgcgtgccagcacctccgcag 

Stigmatella aurantiaca NC_014623_330109 ctattccgccttggcatgcaatgcgctcaaXatcccgaaccaaatgcatgacttgattgcg 

Stigmatella aurantiaca NC_014623_36351 ccgtcgccacgcaagcgattgagcttgtctXactttgagataaagcatcttgtgtgtcagg 

Stigmatella aurantiaca NC_014623_53730 ccgagaggatgcatatgtatcaatgctagcXatttcttaacgggatcgtcgaatgcgcccg 

Streptococcus agalactiae NC_004116_19170 gaacgagcggagggattagacaatcacaagXtgctgtcaagtcctcagtggtcagacatgc 

Streptococcus agalactiae NC_004116_19742 caaggtagtttcagctctggtgggtttatgXagaccaaggttcgcgatggtgtcatcggag 

Streptococcus agalactiae NC_004116_27409 cctgggctgctttgacagtatatgaacgtgXctatgaaagcgggtcgtgaggctttaccag 

Streptococcus agalactiae NC_004116_29238 cagagcgctttataaattacctgctaaggaXattcgaggcggataggcatatggcacgtgc 

Streptococcus agalactiae NC_004116_34470 gtttaccagaaccgctagcatccgtgaagtXtgtcaatgctctccataatggccgcacgac 

Streptococcus agalactiae NC_004116_47992 gcgttcaccatcattagttgtcattaaataXcactccgcgctcggcaaggtattgtctagc 

Streptococcus agalactiae NC_004116_62051 cacgatcagcaaggctcaccatggccttaaXacttgattgtgacaatatcgatggcctcgc 

Streptococcus agalactiae NC_004116_65343 gatgataagatcgctggcgtcttggactttXaatggcatgtccttctttgtcgctgaggtc 

Streptococcus agalactiae NC_004116_69742 gttgtgataaagcggagagccttgtcgattXagagccacctctcaggaattgtgagagttc 

Streptococcus anginosus NC_022239_11592 cgttctctggaagaagttgctaagccgtctXcgctttgatgaacagatagagcgcattcag 

Streptococcus anginosus NC_022239_14548 gacgtgcgaagtctgcatggattgccaagtXgcagcattgcccgaagtgctatcgtgaaag 

Streptococcus anginosus NC_022239_19613 ggagcaaacacgaatgtacactgtttatcaXgctaactgttctagcggcgttggcaatgtg 

Streptococcus anginosus NC_022239_21538 cgattgaagtgaagcgtccgcaggcaacaaXtagaattgcatgaacaaccaattggactgc 

Streptococcus anginosus NC_022239_21568 ctttagccaagacgaagtcgcaaggcgacgXtgtatctgcagatgaccaatccacttgtgc 

Streptococcus anginosus NC_022239_27912 gcccagttgcccagatgacgtgttgagcggXctaaattcaaccctttggtgtttgcagtcc 

Streptococcus anginosus NC_022239_31656 ccgattacaggcgtctccggctaacttcatXgccttctatcaaataatgctggtatctgac 

Streptococcus anginosus NC_022239_36681 gcgaaactgctgaatcgccttgagcgatcgXttactttctccgtggaagcttcagtagcag 



Streptococcus anginosus NC_022239_38742 cggtgacggctaaacaactgacgcatttgaXcctgtatcatccagatcttgctgcccaaag 

Streptococcus anginosus NC_022239_61092 gcgcagctgattccgctgatgagcgtaaatXactgctccgatgcggtgattatgttgggtg 

Streptococcus anginosus NC_022239_9663 ctagagcgattggtgtgacgagagcaactcXctcctgatgcgggtggtctgtatttacttg 

Streptococcus dysgalactiae NC_019042_1465 cacatggccatacgttgcatgagattggaaXagaatctccacgtacttcggctacccaggc 

Streptococcus dysgalactiae NC_019042_15725 caggtatctgcgtggacgctagttgatgatXacttcttgaagttgagaggttagcgattgc 

Streptococcus dysgalactiae NC_019042_27820 ggtttgacttggcaatctaaggattgcctcXaagactacgaaccggtcacaccacaattgc 

Streptococcus dysgalactiae NC_019042_46899 ccttgatcaactgtttcacttgccgccgtgXcaatctcgtgatcaattcttacgtcttgtc 

Streptococcus dysgalactiae NC_019042_67921 gctttggtttgctgctgaatcagctattccXagatttgctgcgctgaaaggcagccgaagc 

Streptococcus dysgalactiae NC_019042_7969 ctgagaaatcaaccacctatgtcagtttgaXgtggcaatggtagggttaagccgacaggtg 

Streptococcus mutans NC_004350_2024 gagaaggactttgttaaagaatctaaggcgXggtctttccactccgcttcgccgtcagttg 

Streptococcus mutans NC_004350_4133 gcggctcagtttggtcatcctgcggttgctXttgccaacagttgagcaattagtggccaag 

Streptococcus mutans NC_004350_4779 cggactttgcgactagcacgttgacctataXtggtcttcttgattctgcgcattccggtgc 

Streptococcus mutans NC_004350_5010 ctaaagaagctcacgatgaaacaggccgtgXttgctggttctgaggcgtccctgcagttag 

Streptococcus mutans NC_004350_56458 gcgttccagagcatctaaagttgctgccggXtccagaattatgtttagtcagttctctagc 

Streptococcus mutans NC_004350_57951 ccatgtaaacgtgtccagcttccgtatgtcXaaccatgatgaacatcattgggatgcggag 

Streptococcus mutans NC_004350_7540 gactgtgcaggattgccttgagcttgagcaXgcttgtgcctgtattccgctattaattccg 

Streptococcus mutans NC_004350_9442 gaacgttgattctggcttgtgggatttgggXtcgacagtctggcagcagatggtatttctg 

Streptococcus mutans NC_004350_9906 gacgcggaacagcacatatgataaagcgtcXaacgccgagttgccgttgtttgtacaacgg 

Streptococcus salivarius NC_015760_11186 cgcgtgaagctgtcggtgatgatgttgtcaXaatctacggatgctgaaggtactgtggcag 

Streptococcus salivarius NC_015760_19989 cagtcgcttcaacaacacaactgacggctaXcaacagcggtacaacctacagtggaacagc 

Streptococcus salivarius NC_015760_23999 catcgaatttgaaggcaccagtgtttgttcXcaggtcccatcaaatgtccattaccgtcag 

Streptococcus salivarius NC_015760_24032 gagtgacgggagtgtctgtttcttcaccagXctcgtggtgccttgtctagggagattgtag 

Streptococcus salivarius NC_015760_24761 ccgaaacggtgcaacgaggaattgaggaacXacatgatgagctatgacttggcagctgctg 

Streptococcus salivarius NC_015760_24806 ctggattggttcgctatacggataatcaagXcgacctacctcaaggattctgatgtgccag 

Streptococcus salivarius NC_015760_26107 ggtgtctcctttgacttgcttaccatcggcXaaagtgatatgttgctccgttaacttgacg 

Streptococcus salivarius NC_015760_29414 ggaacgtgaagaacctggtcgtgcctactcXacatggtttggtcaacctctttgtagctgc 

Streptococcus salivarius NC_015760_53822 ggattggtcgagttggtaatcttaagtccaXatctttgtcaccttgacatccgctgagacg 

Streptococcus sanguinis NC_009009_13365 gtagacggcgctttagtaagatttccttggXttctatgccctagcttctggtggcaagctg 

Streptococcus sanguinis NC_009009_1823 ccagactggctgacagctctcaatagtcctXatttctctgacctttatccagctggatcag 

Streptococcus sanguinis NC_009009_21286 ggtgtacctagtgtcgtagatatggaagcaXtacaagggaatccaatcgcagctggaagag 

Streptococcus sanguinis NC_009009_26936 gtgttcggaaacgtcgagctacagatacaaXgctcaaccagttcctcaagtgaaacggctc 

Streptococcus sanguinis NC_009009_29720 gtaacctttggtctggctgagatagatttgXcaggcagcggctctgactgatgagcctttg 

Streptococcus sanguinis NC_009009_33651 ggagaagggctatgaaggcaataagttgatXagtcccagagggcaatcttaagaggttgcg 

Streptococcus sanguinis NC_009009_43666 ctggatgctacctttataggaagtcgccttXgacatctgtccaagtattgctcaagcgttc 

Streptococcus sanguinis NC_009009_48520 gaaagggccacgatctgcttgagaatctgaXgctgtaaaggcttggccattggacagttgg 

Streptococcus sanguinis NC_009009_54351 ctctggtaaaggtaagaaagaggagactacXcctcttatcaggacttgtcttggctggctg 

Streptococcus sanguinis NC_009009_75150 ccagacctactatgcttgccagcacaggaaXctgccggaaatggtgtgccaccttcataag 

Streptococcus suis CP_002007_14366 cgtcttacaacggtgaaggtaaattgacagXgtcgttccttcaacccaatcttgcttgcag 

Streptococcus suis CP_002007_20063 caagatgaccaagattccgttagaccgtatXtggtaaggtgaccaatctgaagacaggctc 

Streptococcus suis CP_002007_23979 ccaagaccatgccatctttgagcaggaggaXgtgtcaggatatcttctttgggtccctgtg 



Streptococcus suis CP_002007_27963 gacagaagtgacgctttcaaatgatggcttXgtcaactattgactggtcagcccttccaac 

Streptococcus suis CP_002007_32407 ctgcaattaggcgctcagcactcttactagXtataggttggtccgccagctgcttgaatgg 

Streptococcus suis CP_002007_34330 cttacggacttacctcttggtcgacgacctXaaaggcaatcgtagaagatttggtgcctcg 

Streptococcus suis CP_002007_63273 gttcgcatattcgtccgtatcagggtccttXcttctgagcttgtgcttgctttccagtttg 

Streptococcus suis CP_002007_66652 ccaactccttggccttatcagccagatagtXgaccatctttctgcgacttggtcagaccag 

Streptococcus suis CP_002007_69304 gaagccctttgcttcaccaccgtacatgatXttctttggctgcttgaatcgcctggctagc 

Streptococcus uberis NC_012004_10215 ggccttaggacgagaatttgcataggcaatXgctgactacctaatctttacgaagactgcc 

Streptococcus uberis NC_012004_27271 ggatagctggtattgacagtcaatggttgcXtaggccgctctctcccaatacataatagag 

Streptococcus uberis NC_012004_34102 gttgtgacattacgactttgtctttgtcccXgacagctgcaacaaatccgctaggctacgc 

Streptococcus uberis NC_012004_35083 cactcctcgtagaattgctctaagtaagtcXctgacgtgaattggctagcgcctgccatcc 

Streptococcus uberis NC_012004_4974 gatagcctggtctttgctggcaaattcctgXggccttgtccgctatctgattgaagtaacg 

Streptococcus uberis NC_012004_5260 cagtgacttggcgatgccttaagctatcgtXtgttgtcaacaatcaggttgttggtgacac 

Streptococcus uberis NC_012004_56114 cgcctacagatcatattcgctgttcctcttXacaatatctggtcccagaaccttagctagg 

Streptococcus uberis NC_012004_5935 cttgttggtggcctattagcagggatagttXctagcttgtggaatggtgcaaggctttatg 

Streptococcus uberis NC_012004_60068 ctatcttcctgggtgttgaatcttgcgctgXgtctcatcatgattggtggctcactcttgg 

Streptomyces albus NC_020990_119859 cggaactgagatgagatttggcataggcacXatacgtgtagctgtggcgatgtcgtgggag 

Streptomyces albus NC_020990_127775 gaccaggatggctactgtctctcgattcgtXtttccatccacctgctcgtctgtagagttc 

Streptomyces albus NC_020990_134455 gttgctggtgtgtttcgtagtgtttcggtgXaaccacacatccactgtgaagtgggttgtg 

Streptomyces scabiei NC_013929_141861 cattcttgatcaactcatacacgccgatatXgcctggagtggtatgggaccgcactcctcc 

Streptomyces scabiei NC_013929_290479 ctttctagtcctcgttgttcatggattcgcXacgtgcttagcattcaggaaactgaaagcg 

Streptomyces scabiei NC_013929_305358 ggtgtcactacgaaaggttctctcgtgaagXgtcttgcggtgaggaacccttgctacgtac 

Streptomyces scabiei NC_013929_337331 gttgggtagcggaaaggtcttctccgtgggXtgattgataacgtgtgcattatggcagcag 

Streptomyces scabiei NC_013929_3561 gacgggatttgtgcatgaattgttcacctcXcgatcgttagggaagcccttcgatattgcg 

Streptomyces scabiei NC_013929_51321 gatacctaatcgtttcggaacttacccgttXaacgccatcgtatcggtacagctccgtatc 

Streptosporangium roseum NC_013595_126356 ctgtgggtaacagaacgtcataatccgagtXcccacagttaggcgatgattagccgagttg 

Streptosporangium roseum NC_013595_145381 gtgactaatggagcgatgtcagccgggcagXagttagcgaattatctggtagtgtaacttc 

Streptosporangium roseum NC_013595_212252 gttgatcactgtcagagatcgacatttatgXgcccagaaccaatgatttgacgctgtcccg 

Streptosporangium roseum NC_013595_24177 ccgggaagatttcgagcgcaagttgtatcaXggatgacttctctgagcattggtcatatgc 

Streptosporangium roseum NC_013595_255080 cgcattatgcaacacatgaccgctgaagggXatatgagcatgcttgatatgggcactttgg 

Streptosporangium roseum NC_013595_2578 gtgtcatggacttccatttcgcatagccgtXtcctcaggctttcggtgaaccggtcattcg 

Streptosporangium roseum NC_013595_266306 gtgacggtatggcgtcacatcgatgtgaagXatactccttgcttctggatcagcgatactc 

Streptosporangium roseum NC_013595_312508 cgaagagatcggaagccgtcaagggtttgtXgggagatagcggctggtcttcagttctaag 

Streptosporangium roseum NC_013595_319356 gtcgaaagtccgactggtacacccaaagctXgctcccacgtatgtattaaactctttctcc 

Streptosporangium roseum NC_013595_330391 ctgtgattccgtttgatcgggatccgatggXtccgttggctcacgctacactaatctgaac 

Streptosporangium roseum NC_013595_45027 ccaaaccgtcagtttcttccagatcggcgtXtatcacccagataagtcatctgtcacctag 

Streptosporangium roseum NC_013595_83926 gccgttccctgttcttagccgttctacctgXgaaggtgtctgtgctggtcatccgatattc 

Sulfuricurvum kujiense NC_014762_20823 gatctgttctcattgtgctgatgtttgcccXacgatgcgtccgcgctttgagtatcaattc 

Sulfuricurvum kujiense NC_014762_325 gatcgatttaaaggcttcggaaggaggcatXattaagttgggcgtcgtaggcatcattcag 

Sulfuricurvum kujiense NC_014762_43314 ggagaattgcgtgtgaagcgtgcaatcagcXtagcgtggctttcgaacaaactcgaagatg 

Sulfuricurvum kujiense NC_014762_4369 ccgctttgccgacatatccgaagttccaccXaaagagcggtgacattataggcggtcgtac 



Sulfuricurvum kujiense NC_014762_47266 cgccgttccattgcccaatatcagattaatXcttcgcggtgatacaaacgcgcatatcttc 

Sulfuricurvum kujiense NC_014762_51617 gttgatcgatccttgctgcagtcgttcatcXctgctttgaaatccgagtgccgatgatatg 

Sulfuricurvum kujiense NC_014762_56961 gattatctatacggatccagttgatgcggcXtccaaccgatttgatgtcaaagttgcagcc 

Sulfuricurvum kujiense NC_014762_67395 ctcattcggcactagcggattgactttatcXaacgcaaccctccaaagctgggtcaaaggg 

Sulfuricurvum kujiense NC_014762_77075 caatacgggccgatggtttgaggtaatcgcXtaaagaaatgctgaattccgcttagcgccg 

Sulfuricurvum kujiense NC_014762_85682 gtccgtatgatcgttcgagttcatcctgagXctattgcgcagagaggatgccagctctatc 

Sulfurimonas denitrificans NC_007575_1284 gcaatcaatgctcaaacatcagtaactgggXgctgctgataatgcggcacgttatgtctcg 

Sulfurimonas denitrificans NC_007575_14836 ctctttgataaagtcaattaaagcggactgXaagagtggctctgacgacaggctctggtag 

Sulfurimonas denitrificans NC_007575_31007 ctgtatttggtgttatgatgcttggtgttgXgccctggcgcatggatgactatggttagcg 

Sulfurimonas denitrificans NC_007575_43619 cgtatctctgttggaatttcaggcaatcgcXaatccacgctatgttggaatgttgcctcgc 

Sulfurimonas denitrificans NC_007575_56297 ggccatcaaggcttggagtagtaatatgacXttgcgtaagctgccttcatagcacgagcag 

Sulfurimonas denitrificans NC_007575_57054 gcatctcgtgggagtggtataattacctttXtcagttctctcgccgctctcgcatgagagg 

Sulfurimonas denitrificans NC_007575_59760 catgtatgccatatccagccattgtaaacgXctctctcatccacgccagtagctccgtttc 

Sulfurimonas denitrificans NC_007575_60769 ctcgacttatcacgcttacataaagctctcXcattgatggtgcagagcgtgtagttactgg 

Sulfurimonas denitrificans NC_007575_68708 ccacctagcgcactaaagaactggcgatacXatccaagcagctaacgctccacttaatagc 

Sulfurimonas denitrificans NC_007575_7663 cctctttagcctcaataagagccatatatgXtaccataagctgcacttgtaagggcggcac 

Sulfurospirillum deleyianum NC_013512_18396 cttctgtaatgatggcaagtctgttagcggXtagagcgtccttatgatatggatgcacgtg 

Sulfurospirillum deleyianum NC_013512_28457 gcagcgtaggttgtttcatcccattcatggXgtatctaggacgaatgagcgtcccgctgag 

Sulfurospirillum deleyianum NC_013512_34851 ctcgtgcatctctttacctgaaatcatggtXaaagccgtattctcgtgggtcaagctcacc 

Sulfurospirillum deleyianum NC_013512_39250 cctgcctcatactgtcgcttactcagcacaXgcatctaagagcgctaaataatctccatac 

Sulfurospirillum deleyianum NC_013512_49898 gagttacttccgcccacgcttcagaggtatXcccaagatgtaccaatcgcaacgcctttag 

Sulfurospirillum deleyianum NC_013512_56291 gtgacagtcatgtggatgctctcccaactcXattcgacagtttgcagtcggcatgatttgc 

Sulfurospirillum deleyianum NC_013512_76727 caccgtctcttacaccgatgcgagcggtgcXaacacaacttgctgatggaacatacagtgc 

Sulfurovum sp. NC_009663_171 gagggtcaggcttgaacgtttgataggattXcttcctgacctctaccaacatttacgatgc 

Sulfurovum sp. NC_009663_23284 gtcgaactcctgtgccgtatttctggatacXtttggccaggtgtgccttgatctctgcaag 

Sulfurovum sp. NC_009663_27267 gataccgtccatttcattatcggttcccatXgatgccttcatagacggcggaaacataggc 

Sulfurovum sp. NC_009663_34483 ccaaacatttcctggagtgggtcgacaagaXatatccttatactcgccgacggcagtatcg 

Sulfurovum sp. NC_009663_47526 ccatgaccatgtaggtaatatgcctggccaXggtagaacgtggtcgggttcacttcgatcg 

Sulfurovum sp. NC_009663_56201 ctgcgtaatgccatcagaataaacctttgcXatactccgcaatggcatcggctacattctc 

Sulfurovum sp. NC_009663_60440 caatgaactggtcacccgttgcgatcacacXtagctatccactctttgcgttcgctgtctg 

Sulfurovum sp. NC_009663_69649 cgatgaccaaagaacccagcataagtgtcaXtcatcggccgtgaggagaaccatgctatgg 

Sulfurovum sp. NC_009663_8545 gatgaagtgttgctggaggctgccaaagggXgagcagatccatctgtttcatgatctggag 

Symbiobacterium thermophilum NC_006177_10256 gatgcgcaagatcagagagatccttcgcttXtgggcaagccttggcaaatcggaggttgtc 

Symbiobacterium thermophilum NC_006177_118866 gtatgatctagtcaagcccgtccacctccgXggagtttgttgataactttcccgcgctctg 

Symbiobacterium thermophilum NC_006177_31405 cgagggaggcgtgatcggtatggcccaggcXaacatccatataataacagcatagggaatg 

Symbiobacterium thermophilum NC_006177_40033 gaaagagttcttcaagtcgatggcacaggcXcttcggctacttcatcgtcgtgcccatcac 

Symbiobacterium thermophilum NC_006177_42235 cgctggcgaatggaaggcccattcgttcggXcgtatgatcaacatatgggaactgactatc 

Symbiobacterium thermophilum NC_006177_80171 cggatcaatcagaagacctacacccatacgXaacctggttgacgtgttgaaccggcacctg 

Symbiobacterium thermophilum NC_006177_96929 cagccttacttaaactgtctcgcgctctcgXcaacttcggccgtgcatggtgaaattagag 

Synechococcus sp. NC_007775_25308 gctggctgctcctctacgaaagaggaatggXtcaaacgttctgttcgcaagggacgaagtc 



Synechococcus sp. NC_007775_73376 ccctgaaactcgtggtggatcatatcggctXctgtagtgcaaatattgcggatcccacatg 

Synechococcus sp. NC_007775_84149 gcaattatgtcggcattatggcatggagttXtccaacaggtcggttcaaggagcgtattgc 

Synechococcus sp. NC_007775_87535 ctgctgaagaaatagcccaaggtattctcgXgcagcaagagttatctcacgctgcaagctg 

Synechococcus sp. NC_007775_9659 cgaaagagcccgtctctatagaacaggtggXaggcagcatggcagcttgttaaagaggtcg 

Syntrophobacter fumaroxidans NC_008554_118488 cgattccggatgacaaaccaggttcttggtXagctgccgtgctctctactctcacttcctg 

Syntrophobacter fumaroxidans NC_008554_138071 cgtccgtcccatcagtttcacgaaatggtaXcaacgcgacctccagggtgatcttacttgc 

Syntrophobacter fumaroxidans NC_008554_147134 gctttgatgaaggcaatctgttcccgttgcXtaggcgtagcatcaataaggacttgattcc 

Syntrophobacter fumaroxidans NC_008554_156545 ggtcagtaatcctcctttcatgggtgggcgXtggaagcaagcaaggtggctttgacgtatg 

Syntrophobacter fumaroxidans NC_008554_20859 catattcaggtgtgccgcggcgacatccatXtcgtgtcagtcctttcagggaacagttgac 

Syntrophobacter fumaroxidans NC_008554_28848 caaggaagtggaacctccgaacgaagaaacXtgatcagatggaagacaatgtctgtcttgg 

Syntrophobacter fumaroxidans NC_008554_332 cgtgtcaaatcccagttctttcaatgacttXcttgacggagatgtgttcgggttccacttc 

Syntrophobacter fumaroxidans NC_008554_42300 cttggcaggtgttgtataatcttgaacgcaXgtggtttatccacgcccgcgtcacattacg 

Syntrophobacter fumaroxidans NC_008554_68152 cttcgccttcgaattgatggtcaatgtggcXcaccacgtgaacaccactctgtttcagtgc 

Syntrophobacter fumaroxidans NC_008554_99073 gctgatggaagttgttagttcgtgctccatXtccgaatgcgtccgcaatgctcagacctag 

Syntrophomonas wolfei NC_008346_14506 gcttaccagctaaactacagctttagaagcXctgacggtggtagatcatcgtatggcccgg 

Syntrophomonas wolfei NC_008346_264 gagtgatacgggtaaagaccgggagtaaagXttaacctgcgtgaggacgacgaattggtgg 

Syntrophomonas wolfei NC_008346_49401 cgttatgggctcgaagtaaacatgatcggcXccgggcaataatcttattgaccgtttcaac 

Syntrophomonas wolfei NC_008346_5320 gccgtacctttgtacccatccgttatgcagXccatggatgtagaaccatatatactggagg 

Syntrophomonas wolfei NC_008346_55525 gcttgccctgggcttcccgcttatctggagXgagctttcaaatatatcttaccctggcgag 

Syntrophomonas wolfei NC_008346_72057 ctcgagattacggctataacggatgatcaaXgcttccaaagctcgccggatagattcagag 

Syntrophomonas wolfei NC_008346_81449 ctatgtctttcacactggtacccggatgatXttgcagggctatccaattggatacgggtgg 

Syntrophomonas wolfei NC_008346_86420 ggttgctgcaaatcgccttcgacacagaaaXaaagggctgttaaatcctcggttgctgcac 

Syntrophomonas wolfei NC_008346_92108 ggatttccgggataaacctcgagaagctcaXagtagtggatcagattgtaaaggcagctcg 

Syntrophomonas wolfei NC_008346_9547 gttatttatgttggttggatgtcgggttatXagtaccattgtggccgctgacagcggagag 

Syntrophomonas wolfei NC_008346_97762 ctttcgcctgccaacaagagcttgtctatcXacattgattccctctcggtatatctcggcc 

Syntrophothermus lipocalidus NC_014220_12867 gttacccacttatcaggtggttctttcgtcXagaaacggacctctgcctctgattaccacg 

Syntrophothermus lipocalidus NC_014220_16585 gttcattcttaaccgtttaataggagtaggXtgtcgggctgattccagatgcgggtggcac 

Syntrophothermus lipocalidus NC_014220_25411 ctctaatcaattcaactacgggcgaacaaaXaggctgccttaaaggcctttgtgggccgtc 

Syntrophothermus lipocalidus NC_014220_41725 ctcttaaatcgagattctccctagccttagXgctgagtgccgggtctgtgttcatctgtgg 

Syntrophothermus lipocalidus NC_014220_56579 gctttctccattaattcgaagtaattggctXcgcctgcgttcgtgatcgacgacgacaaac 

Syntrophothermus lipocalidus NC_014220_70323 gaggcattcggccactttgatgcctatcccXatacatgttcagttggtcgttcttccacac 

Syntrophothermus lipocalidus NC_014220_75175 ctctccgtttgcctttagtaacaacgtcagXagggctgggaggtattagttatcgccttcg 

Syntrophothermus lipocalidus NC_014220_79985 gaagattcaactcccttcctgccatcgtcaXccacccgttcggtgattacgcttacgttcg 

Syntrophothermus lipocalidus NC_014220_8457 cggaccagtttattccatccggttagccgcXgtgatgctggtcatcaaagacgatatcagg 

Syntrophus aciditrophicus NC_007759_31277 ctcagtgacaatgcgttccgcaatgaatgcXaaactgtctcccgagctttgcagagcggag 

Syntrophus aciditrophicus NC_007759_34596 ccctgtgggctacgagtatctttgccacctXaataagatctgttctcggcattgacatcag 

Syntrophus aciditrophicus NC_007759_38698 ggaagttcccgctgccttgtggacgtaattXccgcggtgtcagttctgaagatacgacaac 

Syntrophus aciditrophicus NC_007759_44895 gctattgaagggaccgacataaacacgatgXcttctgcaggacagtaaccgccgacttccg 

Syntrophus aciditrophicus NC_007759_50076 ggctgtaaaccctgaaatcctttcagcggcXgtcagaacaggatttaccgatcacctctgc 

Syntrophus aciditrophicus NC_007759_55508 cctctgtacatcattaccgcactcatctcaXcggatcaggatctgacaaataacgcggcag 



Syntrophus aciditrophicus NC_007759_93890 cggtgtttcgatcgttgccgtaatccgggcXcattgaagaactgcgaattcgcactatgac 

Tepidanaerobacter 
acetatoxydans 

NC_019954_12695 ctttatatgaatcgctactgacaactacggXgatctaatccgcccagtgcttcatcggctg 

Tepidanaerobacter 
acetatoxydans 

NC_019954_28515 cgcatctcgcctgaatcctttcgaatcaccXtccttattcggttggtggcggaggttattc 

Tepidanaerobacter 
acetatoxydans 

NC_019954_31935 gaccttggttgcagttccttctgccttattXggctgccgtagtaacggaaagtattgaaag 

Tepidanaerobacter 
acetatoxydans 

NC_019954_329 gccggtttatgtaatgccggaacgatggcaXcctgtcaggcttaattatcacaggtgggcg 

Tepidanaerobacter 
acetatoxydans 

NC_019954_50195 ggccgaggtacttcgcctaatataccgggtXttgtcctgcgccttcactttaactctactc 

Tepidanaerobacter 
acetatoxydans 

NC_019954_5210 cttggtagtggagggagctattattaccatXtatggatgcggtgacaaccaccagcgacgg 

Tepidanaerobacter 
acetatoxydans 

NC_019954_54125 cacgataatatctctgacatcccgctgataXtatgcgatgaaccttgccttcgccatttgc 

Tepidanaerobacter 
acetatoxydans 

NC_019954_72176 caccgcttatatacatatgtccttgctgctXaggctgcatccattacctcctacagtgcgc 

Tepidanaerobacter 
acetatoxydans 

NC_019954_76623 ctgctgcgatttagattcctcggtgccgccXtccggatatttctcagccaggtaacttaac 

Tepidanaerobacter 
acetatoxydans 

NC_019954_9177 ggataagctgcatccagaccgtttatatggXactttaaggactgaacttgccagtgcaccg 

Teredinibacter turnerae NC_012997_107308 gatcgtgtgcggcgagccatcatgatttgtXcaactattcccgcttattggcagcatggac 

Teredinibacter turnerae NC_012997_125574 cttaatcgcagcctgcctgacaaccttcgcXagataacagatcaatgactgaagtaatcgg 

Teredinibacter turnerae NC_012997_163645 gtccactcaagcttgcaaggcactgggctcXaacaatgtcgctcaattgcgctggtatatc 

Teredinibacter turnerae NC_012997_173047 gcgatcgttatcggcgtttgcagtaaattcXatcaagcgtgtctgtgctgatgtgaatctg 

Teredinibacter turnerae NC_012997_49573 gtaccgatatgccgccagcctattggtaacXtatttcgatctttgtggatcgccgttaaac 

Teredinibacter turnerae NC_012997_74305 cgcgcgaaatttgtgcttatatctggcggaXccaaatatttagtgggcaaacttcatcccg 

Teredinibacter turnerae NC_012997_80133 cgggcaaagaatattggcagacgctgtctgXactgcttgctgacggatgatgagctattgg 

Teredinibacter turnerae NC_012997_89342 gctgtgttcgctgtttctgcttggtttgtaXtctttcggctgggttacgggcggaacatcg 

Teredinibacter turnerae NC_012997_96 gtgaaatacgtgtagttgcaaccgacggacXtgaacggaatgctttgggagttgcggcctg 

Thauera sp. NC_011662_1 cgcagtttagaatgctgtctttcgacgccaXtttgcccgagcctgtggataagtctgcctc 

Thauera sp. NC_011662_119949 cccgttccggattatcattgatccgatgggXagacatgaagtcggctagattcacggctcg 

Thauera sp. NC_011662_138993 gagcgctttgctgatgacgtccattagcgaXagaagaagtacgtcaccttatgtcggaatc 

Thauera sp. NC_011662_18339 gcgtaggtaacaatcagcatcttctgatctXtggtcagaagtcgtctgggaccgcagatgg 

Thauera sp. NC_011662_4739 cggtaagtagcccttcaacgacctgctagaXtatgctgatggttgcgatattgcagctacc 

Thauera sp. NC_011662_63951 ggcgagcgtacgtagttcttctgccatttcXttcgagcggatcgatgatcgctttcagacg 

Thauera sp. NC_011662_818 caacattggtcttctgtccaattacttcaaXgatgcggcacttgtacgccgtgagcaccgg 

Thermanaerovibrio 
acidaminovorans 

NC_013522_11901 cccgtttcaggacctccttcaacaccttgaXattgcgttcagatgttaaggagcgtctccg 

Thermanaerovibrio 
acidaminovorans 

NC_013522_14361 catcttgtcacccgttgccatatgatacacXatatggataaggttgctcccatgaccgctc 

Thermanaerovibrio 
acidaminovorans 

NC_013522_23548 gttctgccttgatgtgttggatcagatggaXcaggatagggagggctaaatccgacatctc 

Thermanaerovibrio 
acidaminovorans 

NC_013522_25182 cctgtcggttacggaatacaggataatacaXtaaacagggatctcttggacaggatgacgc 

Thermanaerovibrio 
acidaminovorans 

NC_013522_27180 cggagattcggagcctggtggtggacgccaXtcaacaccttgggttctaaagttaacgatc 

Thermanaerovibrio 
acidaminovorans 

NC_013522_29339 cgacgcctatcctccctctgctatctgataXcttgaatttcgtatcccggttgtaacccgc 

Thermanaerovibrio 
acidaminovorans 

NC_013522_35396 ctcctcaagggtcaagaaggccatgtcggcXacagcaagatatctaggcaagatccaatcc 

Thermanaerovibrio 
acidaminovorans 

NC_013522_42013 gaaaccctccctgtggattcgattatcagcXcgggaagcgtctcaagtttatgctcaaccg 

Thermanaerovibrio 
acidaminovorans 

NC_013522_4676 ggtgaccgttgagataccaagtgtacatggXcgctgaaccttcattctaccatgaacggtg 

Thermanaerovibrio 
acidaminovorans 

NC_013522_51578 cgtgccctcttgcgagtttcaggatcacgtXtctccagtttcgggtacaactcatatgcgg 



Thermanaerovibrio 
acidaminovorans 

NC_013522_52002 gtattgtatgatgcctcatcctcaaatgccXccgtgatcgagacacgcttgcacgatggcg 

Thermanaerovibrio 
acidaminovorans 

NC_013522_56524 ggattcgcctacaacattgggatgattcctXctggtcggaaacgtcgccaccggtctttac 

Thermanaerovibrio 
acidaminovorans 

NC_013522_9952 ggatcgttacctcctgtttaaattgccctgXgccggttcctatgacggatatcctcatgtg 

Thermincola potens NC_014152_21825 ctcaattcagaaggtcgtttgaccgtggatXgacaagccttcccgcaagtttaccgcttac 

Thermincola potens NC_014152_46546 cgtagcaggtatgaattagcgcagaatgaaXgttctacagcggatggactttggcgacggg 

Thermincola potens NC_014152_52063 ctattataccggaacacgccgaagtagccaXaggccgtagcccggttaatgaactgcatcc 

Thermincola potens NC_014152_69722 gactttccagggaattcacagtcttctttgXatacaggaaccttctcgaccgcaattacgg 

Thermincola potens NC_014152_80700 gtatttcttatcctgccgagcacttcttcgXcatcccggctttccagcggtaagcctgaac 

Thermincola potens NC_014152_86254 ctgccaaagcccttccgccactttgtccacXcttactgcgggttatcaaatttaccgttcc 

Thermoanaerobacter sp. NC_014538_54200 ggcttgatatagtagtcccacattctctgaXcatacccaaatgttgactacgaccttcggc 

Thermoanaerobacter sp. NC_014538_54367 ccacctcgtgccaagggaaggatatggtgcXagagccattaggttgctttcatcgtgtgtc 

Thermoanaerobacter sp. NC_014538_6127 ggccactttggatgtttatgctgcactggcXcctccttaagttgatttaactcccattcgc 

Thermodesulfatator indicus NC_015681_16075 ccgctccggtatttactaccttggcttctaXctttaagaaccagacgatagggattggtgg 

Thermodesulfatator indicus NC_015681_357 ccctacgtgtcacggagcaggcactttaatXtgaaggtttctttaggctctctaccacctg 

Thermodesulfatator indicus NC_015681_44831 gatattctctggtttctggctcagcatcttXgctcctggccaatgatttctgaaaggtcgg 

Thermodesulfatator indicus NC_015681_51666 caagggcgtttacgtggtcgagggcggtaaXttgaccagacattatgatgggcttatgaag 

Thermodesulfatator indicus NC_015681_5311 cggtgtattggatgtgcttgaagtctgggtXccctaactacgtaatcgtagttgacaaacg 

Thermodesulfatator indicus NC_015681_64819 cgttcctcactccgtttctgggtattgatcXtcctgcatagtgatttctagcttggtcaag 

Thermodesulfatator indicus NC_015681_67678 gaagacttgctgacactgatagagttcattXgtcgcagggatagttaccaagcggacaccg 

Thermodesulfatator indicus NC_015681_77307 ctggttgaccgccaactatatttgaagaagXcgctagctggttggccgccaactatatttg 

Thermodesulfobium narugense NC_015499_12057 catgcttgttggtaggcaaccaatggatgcXatcaggcactatggcaagaggatttgaggc 

Thermodesulfobium narugense NC_015499_14241 gctgtctcactgtctacaatctttcctttgXaggtctacagttgcgcctgatagtgtcgcg 

Thermodesulfobium narugense NC_015499_17260 ctgttattgcagttagggttgacgatgcgcXgagtgcttcttacatcaattcctggaagtg 

Thermodesulfobium narugense NC_015499_2009 ggccaaattcaatgccagttaatgaggttgXatgactgccctgaatgtgctctttgtgacg 

Thermodesulfobium narugense NC_015499_5156 cgtcgccataaccaatgaccaatccctttgXgggtggcaagtctgtcgcctctaaatgttc 

Thermodesulfobium narugense NC_015499_60904 cagcccagatgaacaactatccttctgtccXgcaaccctttcaagccaggaagaagtaggc 

Thermodesulfobium narugense NC_015499_6140 ctcaggcagtagcaaatgcgatgataggacXccacctttgacagcgcatttagttctaatc 

Thermodesulfovibrio 
yellowstonii 

NC_011296_13161 gaacctctgccctgtttacccttgtaggaaXatcattccgaacaccctcaatgggtgtgag 

Thermodesulfovibrio 
yellowstonii 

NC_011296_15369 gtggtgcagttacctgctgggctattgttaXcaaatggtcttccaggaccagcttatcatg 

Thermodesulfovibrio 
yellowstonii 

NC_011296_20388 cacatacgtcacttcgttcataggaggctaXcttctcctataatactggcagcgggtacag 

Thermodesulfovibrio 
yellowstonii 

NC_011296_30785 cctatggtgaggctctggttaagatatttcXgtttcggtgaaatggttgcaacgagacgtg 

Thermodesulfovibrio 
yellowstonii 

NC_011296_50096 ggagttgccattgaaggtggagttcttgcaXggcgcaggttcaggagcgatgaatgcaatc 

Thermodesulfovibrio 
yellowstonii 

NC_011296_59520 ggcttcgcttcaggatgaccctccaggtcaXcctctttctgatttaaggagacgacccttc 

Thermodesulfovibrio 
yellowstonii 

NC_011296_66623 caggacctgacttcttcatctgtactggaaXcctttgctcctgcaagcatgaagtactctg 

Thermodesulfovibrio 
yellowstonii 

NC_011296_8181 gtaagctgtttctctgttgctgtaatttctXgttgcctgctgagcagggtctgttactgtg 

Thermomicrobium roseum NC_011959_19564 gctcatagtagctacctgtctcgttgcggtXacggcgattctttggtactgttcttcgtgc 

Thermomicrobium roseum NC_011959_30372 gtgacgaagcaatctatctctatggtgcatXtcgcagcaggagcgctcgttgtgcgatacg 

Thermomicrobium roseum NC_011959_445 gggtcgatcccgaagatacgaaacaagaatXgcgaaagtcgcaaacagcgctgcttgggtc 



Thermomicrobium roseum NC_011959_50095 gtcttgacatccacgatcctcttctgtagtXccgggattcgtcactcatcccaagggatcg 

Thermomicrobium roseum NC_011959_56100 ggtatcgacgtcagtatgatgcgacccgatXccggaccaacaagtcatcttgatggtgtcg 

Thermomicrobium roseum NC_011959_62545 gtcatagggtaaggagaggatgatactgtaXggaccaatccttcatggtcgtgcgtggccg 

Thermus sp. NC_017278_15255 cttgcgctcctcaggtaacaaccaaggtggXttccaacagttctgttactcgcactagctg 

Thermus sp. NC_017278_31798 ctgctggagagtttgagatggctttggctcXgaggtagcatcgctaacatcaacgccatcg 

Thermus sp. NC_017278_47866 gcgcatacgggtgctcatcgctaaacctggXctgatctgaatagaatcgggatatggacag 

Thioalkalimicrobium 
aerophilum 

CP_007030_18327 cgtttgatgcatcgccgctaaggcttgaccXatcctgctcccaaccaaattggtgatgctg 

Thioalkalimicrobium 
aerophilum 

CP_007030_21477 gtaacgtgatcacgcggttaatcagccattXtgcatttaacggaagatgacgagttgcgcc 

Thioalkalimicrobium 
aerophilum 

CP_007030_30243 gcctgctaacggtgaatttaggcacagggcXcggcgttgcggaagttaatgcaatcatctg 

Thioalkalimicrobium 
aerophilum 

CP_007030_33401 gcagcattaggtgaccaagactttgtatcgXgttaacgaactatcccaagtctgtgccgtg 

Thioalkalimicrobium 
aerophilum 

CP_007030_52101 cgaatttggtttaacctttggcgcaccaacXtgatgtgatagctgctgtccaacgtcaagc 

Thioalkalimicrobium 
aerophilum 

CP_007030_59121 ctgtttgggtttccatcgccaagccttgccXctattaagcgttgatcggcaaataacgacc 

Thioalkalimicrobium 
aerophilum 

CP_007030_6848 cacgagcgcttagtaatacaattaatggccXtgtgatgatgcgtgccttggtaaccacaag 

Thiobacillus denitrificans NC_007404_11582 gcggtcgcggcaccgtgttactgttcgcgaXaacgacttaaatcgtatttgagacttgttc 

Thiobacillus denitrificans NC_007404_13353 cctgtatctcgaaggagaaactcggaagcaXggttctctacgaagaaggtgacagcgttac 

Thiobacillus denitrificans NC_007404_18085 gaagttgtgtggtcaattatccgggtgcttXcagcgtcgatccagtcctgcatcacgtcag 

Thiobacillus denitrificans NC_007404_2090 gcattatctgttcttcctgtgcgatccgggXatgcgatgacgatggaagcgacgagttgag 

Thiobacillus denitrificans NC_007404_24734 gcgttatagatgatttccgccaattctcggXggagattgagcggcatcgggtcaatggagc 

Thiobacillus denitrificans NC_007404_31486 cagtgagcgcggttcacggatatagcacttXatcctgtgcatcgacccagtcgagtacatc 

Thiobacillus denitrificans NC_007404_34716 cgcattctccgaggctgcacggtaatcataXggatacagcttgttgttactgctgaagaac 

Thiobacillus denitrificans NC_007404_39880 caaataagagttagcacatggaaacgctggXtgagttcgtggcaatctgtcgggcggctgc 

Thiobacillus denitrificans NC_007404_55020 gtcataacaaggcgatggtagcgaaatagaXttgttcccggtacccgtaattcgcagaagg 

Thiobacillus denitrificans NC_007404_56878 gagccgttgaacggattcttgatctttccaXatcaccgtatcgatcggataacgaaggaac 

Thiobacillus denitrificans NC_007404_66143 gctgcaagcacttcgcctaatccatcgataXaagcgatcgaacaaatcctgctcagtcgtg 

Thiobacillus denitrificans NC_007404_78450 gtgtatttgacttctttatggaacggctccXgcgccatcgattcacggcttcttaggcgtg 

Thiobacillus denitrificans NC_007404_96807 gaaagccctgtgcgggcttcaacttgcttgXtgcctcaatctggcatagatgcttgaacgg 

Thiomicrospira crunogena NC_007520_21310 gcagtaaacgttggttaccgctggtgttgaXtggtgttagtcttcggtcgtgagattaacg 

Thiomicrospira crunogena NC_007520_25534 gcgcgtgcgattatcggtcgtgatgtggtgXttgagccgaaatgatgtgaatatcgaagcg 

Thiomicrospira crunogena NC_007520_29113 cggtttatattggacgcgtacgtgaagacaXcggctgtcaccgatgccgctaatacgaacc 

Thiomicrospira crunogena NC_007520_34151 gtaaggattgcccaactgacttggcgcccgXggttgccaaagatcaatacagacgtaggtc 

Thiomicrospira crunogena NC_007520_44299 catcgagactgatttgttgagtgttcatttXtggaatcaatcccagcaggtcgcatcgccg 

Thiomicrospira crunogena NC_007520_4576 ctgtgctttccgagagtatacccgcgcggaXcagtgaacgcgcgtttaacttatatgaaag 

Thiomicrospira crunogena NC_007520_58452 ggtcatgagtgagtacactttgctacacggXtcgctttggcagtctggtggtgttattggc 

Thiomicrospira crunogena NC_007520_62603 ccttagaacagccaatgcccatgtcgcaaaXagatttaatcggcagcatcgtttccggcgg 

Thiomicrospira crunogena NC_007520_69678 cggcttaccaccgatttggtcggataatcgXcaagcaggtcttgccacactctgaatatag 

Thiomicrospira crunogena NC_007520_80904 caggccattgccacttcagcggcttgcagtXtatatggtttggcacaatgtttccatgcgc 

Thiomicrospira crunogena NC_007520_8850 gctttcaggcgttccgtcattgattgatggXaaatacgcattcaggctgttagccggcatc 

Thiomicrospira crunogena NC_007520_95 ggtgaagggctaaacttgattgtcggtgatXcgcaacattgagcaggcatccttaaccttc 

Thiomonas intermedia NC_014153_20605 ccaaatttctttgatcgcatccattccgtcXagttgttcgccgaagacatcgcgggcatcg 



Thiomonas intermedia NC_014153_53932 ctcaaacctatcaggatcacgaagctgattXtggtgcccaattcgatgaaggcccgagtag 

Thiomonas intermedia NC_014153_56217 cggactgaagaacgacgtctactttctcctXccaattatcgacggatgtgcatgttcgcgg 

Thiomonas intermedia NC_014153_5915 cacggccaaggagtttgaacaaaccatgcaXcgacggcaagaagatcgatttcatgttgcc 

Thiomonas intermedia NC_014153_61824 gtggctgcaatcacgctgagcgcttacgcaXtcgaatttgacaaatagcaagtctgtcgcg 

Thiomonas intermedia NC_014153_69558 cggaaggctattcttatattaaaccctagcXccggcgtcgtttatttggtgagcaaggaag 

Thiomonas intermedia NC_014153_76 cgatatggaagtgcagatccgtctgcaagcXcaacgcgaatggcactctgttcatcaccag 

Thiomonas intermedia NC_014153_86924 cgtgatcgcatagaaagaagtatatcgaatXaccgcgcttctattggcctctccagtctcg 

Thiomonas intermedia NC_014153_97433 ggtgaattcgatcattatgggaatgttgtaXcgcttgttgcagcgccgtggtcaaccgcgc 

Tolumonas auensis NC_012691_17809 cggcaacaatttcacacagaaggagctcgtXacctaataccagactggtggatccatccac 

Tolumonas auensis NC_012691_32835 gaacgccactggtatgcacatttgcgtccaXttgatgctggtctggtgtttccgtcatctg 

Tolumonas auensis NC_012691_37548 gttgccgcagatgtttcacttcggcccggtXgcgagttcgtcttcattgatttccggtttg 

Tolumonas auensis NC_012691_43761 gcgtaaccacctgaaaggttccgtaactgaXcactggcaatgattctgttcgtttcagtgc 

Tolumonas auensis NC_012691_49 gttctatcggtggtcgtccgacattacctaXgtctgctgcggccattgcaattggtatccg 

Tolumonas auensis NC_012691_49633 ggtaataaataacctgtcaccagagacaaaXcgctgtccactaaaggcggtggcggcagac 

Tolumonas auensis NC_012691_6374 caccattcagtactgtttcattctgtgcaaXaggtcatactggttgccgcaattgcagcgg 

Tolumonas auensis NC_012691_66529 cacaaagttatcaagaggcatcaattccagXgaccggatccatccaccctaccggtgtggg 

Tolumonas auensis NC_012691_93446 ggacgttcccgcagcgaatgtctggatgagXtgctgatattgcagagataaaggaaggtgc 

Treponema pallidum NC_021179_11167 caacgcatcagccacgtcttctattgccttXgctcatcggatttcccttatgcggtgcaag 

Treponema pallidum NC_021179_130 ggaggcgtttgatgcgcatcgagaatgggtXcactgaatatatccaagcttcctatgaaac 

Treponema pallidum NC_021179_16625 ctggataatcacgtcgttccgtcagttcttXgtattgctttgttaaacacacgcaccgctc 

Treponema pallidum NC_021179_37946 gttgaggttcacaagagcgatgtagtcgcgXtcctattccttagagtatggaaaggcgacc 

Treponema pallidum NC_021179_5041 ctgcgtcctataagatgtcgtcggctgcggXtaggactttgtaatggacaggcatgtacgc 

Truepera radiovictrix NC_014221_102810 ggttatacgccgatgctcccatcatccttcXgtagccctgatacagcctcttgatgagcac 

Truepera radiovictrix NC_014221_107937 ccataacgcgccactttaccatagaggtctXgtttgaccattgcgtaggtgcgttcaagtg 

Truepera radiovictrix NC_014221_27303 cgacaacttctgtttctccagaacaaacggXcggttcgccgcggattataagtgcaggctg 

Truepera radiovictrix NC_014221_36906 caaccctaaccgccgtacgctagggataggXcagtataaaggttaaagcgtaacggtgctg 

Truepera radiovictrix NC_014221_42325 ctaggttctgttgacactttaacgagcgtaXcgtgagctgctctcgttcggccacaaagcg 

Truepera radiovictrix NC_014221_49145 cgaacacgccggcccttgacggtaagcgaaXtaaagtgaactgtttgactgtttgcctggc 

Truepera radiovictrix NC_014221_64763 ccaggaatgttggtatgggtatggtggtaaXgggcaaacgcaagcttcgctatcggtatgc 

Truepera radiovictrix NC_014221_64887 cagcgattgcactttgttggtgacagtccaXttcctcgtgtagccaacgcgtgaaggcaag 

Truepera radiovictrix NC_014221_71421 gttgccacctctagttgagagcctttcgagXtcacgaccaagacgtaaagtcgccacgtag 

Tsukamurella paurometabola NC_014158_10190 ccaaggcgacaataggtcgctttcgacccgXtgctccttatctttacgggtcagaattgac 

Tsukamurella paurometabola NC_014158_10604 ggtgcgtttggtactgagctaatctaaccgXactagtcatcttcactggtgtgcgatcagc 

Tsukamurella paurometabola NC_014158_117822 cgattccactcgacaatcgatcacgggcttXtcatgcatgcaacagtgttcaggcgaagtc 

Tsukamurella paurometabola NC_014158_125857 gtttcgtcgaaagtcttgcgattccaaccgXatgctcatagtgctttctccctgttcatcg 

Tsukamurella paurometabola NC_014158_1293 cgaacggtgttcgcgtcgtttaccgtgggcXtcgtacacagaaatctaataactcacggcg 

Tsukamurella paurometabola NC_014158_142773 gaccaacatatgcgtgattccgcatgtattXtaccaggtgatcatcggtacgcatccgtcc 

Tsukamurella paurometabola NC_014158_21126 ggaatcgttgtcaatagtaggtcgcatcgtXtacgcacgagtgctcctcttgacagcaatg 

Tsukamurella paurometabola NC_014158_27417 gaggcgtcgggtgtgattgttaagagatctXaatgccattcgtggcatcggttcgctggtc 

Tsukamurella paurometabola NC_014158_55376 gatacttctgcttgggtgagacatctccctXgatccttccgcgcatgtgaaataaatactc 



Tsukamurella paurometabola NC_014158_81953 gataatttgtctatctgtggacttagcaccXccgcgggagcacgtatttcagacagttgcg 

Tsukamurella paurometabola NC_014158_8363 cgtcacgtttatcttaatggccctcataaaXgggtggcggattgttgacctgcgtattggg 

Variovorax paradoxus NC_022247_103338 gaaagttctggtcgtatcgctgttccagcgXtcagttgatggatcgcgttgaatacatcgc 

Variovorax paradoxus NC_022247_115324 ccttgaggatcgatacatgtcgaacatcttXgggctatttctgcttcgatcagacccgtcg 

Variovorax paradoxus NC_022247_118998 ccgatacataaacgcacaaatttcttgattXccgtctacgcgctgagcgcggcagacaacg 

Variovorax paradoxus NC_022247_140715 cgatcgcttgaaacgtcttgtcgcagcgtaXgcctcgccatgcattgaaatcgcataattg 

Variovorax paradoxus NC_022247_149988 gttggcgaaacgcgcgacatggagcatacgXgtatatctcttcgccatatcaggagagagc 

Variovorax paradoxus NC_022247_161957 cgtaacaaacgccgttcgaatgttccgctgXgtgctacgtaacgcgtaacgactttgttcc 

Variovorax paradoxus NC_022247_19047 gtcattcggaactcgttgcatgcatccagaXtatagtgggttgatctccctcttacacgcg 

Variovorax paradoxus NC_022247_46944 gaagaattccgggtatctcatctgcatcgcXccggaagtgctgcgtgatcacgaagtaatc 

Variovorax paradoxus NC_022247_54950 gggtactgacaaggcggtgcgcccgttctaXaatttgtaagaggacgttagcatcatcacc 

Variovorax paradoxus NC_022247_63847 gtatgcggtcgatgtggctgacattgtgccXatcgctcttgttgctcatggcccttctttc 

Variovorax paradoxus NC_022247_73116 gtagacctcgtcatcgtcaacagtcgagggXgtcgatcaggatgtcaagatattcagacag 

Variovorax paradoxus NC_022247_78751 ccactatccggaggtcagcatcagtctcatXattgccggcactgatcaacgtctttcttgg 

Verminephrobacter eiseniae NC_008786_111172 ggttcgctagtgtggttcggtcatactcttXtttcattggctacggctggcgcgtcatcag 

Verminephrobacter eiseniae NC_008786_115233 gctgcaccctggtgatatcgtgatcgctgaXggcctatatacagcaatttctgtgtcctac 

Verminephrobacter eiseniae NC_008786_142520 gacagggcaccaaagaagccgtccacgatcXtcgatattcgttggcaacaacggtggtttg 

Verminephrobacter eiseniae NC_008786_169152 ggccaagacgcgtcgttgcgagagagattgXtatcacgacgatataactgatgctggtcgc 

Verminephrobacter eiseniae NC_008786_184873 gggacagaactcgaacaggttggcgctattXgaaactgtcacattcgacgaagcaacttac 

Verminephrobacter eiseniae NC_008786_18623 ggaagacccgattaaccctgattgacagggXattctgtcacttccacttggcgtcgacacg 

Verminephrobacter eiseniae NC_008786_40830 ctgcgtcgagatgagaaattggcaataatcXaccagcgaggcaggtttgcgtgtaatttgc 

Verminephrobacter eiseniae NC_008786_72744 gactgttagaatgtttgttcactttcccatXtgtttgacgcgccatcttggcgaaacgggc 

Vibrio alginolyticus NC_022349_16876 gacaagcaggttacgtaggcaatgcgactaXtggctaacgcgacgattgatattagtgatg 

Vibrio alginolyticus NC_022349_17025 ctggcgcatcgatttatagcccatctaataXgcgtgttggaaaccgctcaagatttgcttg 

Vibrio alginolyticus NC_022349_25604 cgttatcgtctatggtgttgtactaccgtcXaaagctcgcactatcgtcagacaagcgagc 

Vibrio alginolyticus NC_022349_29736 cctttgcgcgtcgcgttgaactggttagaaXaagtttacttaattcctaacgctccggaag 

Vibrio alginolyticus NC_022349_38206 ggatgagaaagcactcagctttgatgtacaXccaaatcatcttccaaagccaagctcaggc 

Vibrio alginolyticus NC_022349_4857 cgaaccttcgctttattcgcggctggatttXggagcaggtcgcttcttcatggagacgaag 

Vibrio alginolyticus NC_022349_892 cgtacgccgttcttatggcgttaagtttgaXtgttgctcccattgtggattgcaggcctac 

Vibrio cholerae NZ_AKGH01000001
_100970 

gctagtcaccgcactgatggtcatgcctttXatagttcatgaaccgaactgcatcggcggc 

Vibrio cholerae NZ_AKGH01000001
_22638 

cgggagccagcagcaaagataataatcactXctaactctcgtcgttatgacctgatcgcac 

Vibrio cholerae NZ_AKGH01000001
_33062 

gcagctccaagagcttaactttggtgagttXtcgtccgcacgttatgctcgatttcgaccc 

Vibrio cholerae NZ_AKGH01000001
_37392 

cgttatccgtatggtgagtggaatgatgccXccgggtaaatatcgattctttgtcagcgcc 

Vibrio cholerae NZ_AKGH01000001
_42169 

ggtctatcgatcgcgactagccagaagataXtgaccatctttgaagctgaccaccaagatg 

Vibrio cholerae NZ_AKGH01000001
_54591 

gttgaaagcgtgtgtttctgctgctcgctgXagttgtaccatattctgcaccacaacttgg 

Vibrio cholerae NZ_AKGH01000001
_67434 

gcggaatattaattggcttaggctcataagXtcgcggtctgtttcggtttaccgaactgcg 

Vibrio cholerae NZ_AKGH01000001
_7574 

gtcagttgaccgttggtcacactcatgggtXggaacaatcgaacataagctgccgacttgg 

Vibrio parahaemolyticus NC_004603_108752 gtcaaacaacggatgaaggtggtaacgcctXggcgtaatccttatcaagtaggtacggctc 

Vibrio parahaemolyticus NC_004603_13345 cgactgccttgcgtaacgccactcaatagaXtaggctatatcgcccaatatttgagcacag 



Vibrio parahaemolyticus NC_004603_21789 cctttaagtggctagttcctaaactcgaaaXaggttcgcttgaagctcactccctcattcg 

Vibrio parahaemolyticus NC_004603_37879 gaagcggtagcttctatgtggataggtaccXatggcagagcgattagcttccaagaataag 

Vibrio parahaemolyticus NC_004603_45435 gtcaataatgccgtagagtgcggagatctaXgaagaagtgatttccggtgcagatgcgttg 

Vibrio parahaemolyticus NC_004603_483 ccgccaacaccgcatctggtgtgtagctgtXgtgattaccgaaatcattcatcaatcacag 

Vibrio parahaemolyticus NC_004603_50176 gcttcacagcctgtagcagtagaaactccgXgctaccatcgaacaaacagctccgctaacg 

Vibrio parahaemolyticus NC_004603_57983 gcactttcgatcagagtattcagcactgttXacgttcactttgcccgaatgaggtccactc 

Vibrio parahaemolyticus NC_004603_64416 gggctttactttcagggattgagcgatagtXctttaacgttcccttctacgccgactttgc 

Vibrio parahaemolyticus NC_004603_70100 caagctgatgaccgttgacatggtcaccctXggaattggatgatgcagggtttgtagcgcg 

Vibrio parahaemolyticus NC_004603_7215 gacttagccttccgaactctattctcgcaaXtatatgacttacggtcctgatggtcaggcg 

Vibrio parahaemolyticus NC_004603_76779 gttgaagaatcaaactcgtcaaatccaacgXttctcgtcgccattgacttgaatgccgctc 

Vibrio parahaemolyticus NC_004603_85752 gtaagagttatctggtgcaagttcgagtgtXgtatagcgctatcgcccgattacgctctgc 

Waddlia chondrophila NC_014225_13171 caatcttgattgagggaggattcatgaccaXttgccgtgatcagagaaacgcgaatgccgg 

Waddlia chondrophila NC_014225_23079 gctgattggctcctttcttccaaacgtagaXtttcctttgaactgcctcctatccgctcag 

Waddlia chondrophila NC_014225_26955 gtatgcggatccgcttgcataggcagttccXgttgaaccaaatggtggaagcgtcttctgc 

Waddlia chondrophila NC_014225_30409 cggcatgtgtgcaatggccagcccaatggtXttgtttcaatcctgaatagatctcgttgtc 

Waddlia chondrophila NC_014225_48501 gctgccgtaattatccttgtgcgcatatctXcaccatttgagaggataagcgcttgccgtg 

Waddlia chondrophila NC_014225_52245 gtttccgaaataagatttggcggaggaggcXaacaaggcgttgcctttgtagcgttcaatc 

Waddlia chondrophila NC_014225_9831 ggcaggaaattgcgagttctgtcaaagatcXcgattgaagaacatgtgacagcaagagggc 

Weeksella virosa NC_015144_15383 cttggcgatacgagtttagcaaacaaatgcXccatccatagtgacggaattccggcagatc 

Weeksella virosa NC_015144_2058 gaccattctcacttcgtcaaattccttgatXcggtacttcggcagcaccagtcttgcctac 

Weeksella virosa NC_015144_30418 cccaccaatcggtcttggttgtcatagaccXccttcggttctttgattggcatcttgtgtg 

Weeksella virosa NC_015144_32126 ggaattgctgtagcaagtttggttgggctcXattggtaaccgagacaataccagagttggc 

Weeksella virosa NC_015144_36223 cgttggaggttacctatgtacaacaagtgaXgaggagtgaatctcgatgagcgagatgtac 

Weeksella virosa NC_015144_39171 ctatgtcggagatgaggtttgcacctcctaXtcgggattgggtttacataactctcacttc 

Weeksella virosa NC_015144_4169 gcgtgtcgttgtgatgcgattagaactgcaXtggaaggtgaatttcccacccaacgattgg 

Weeksella virosa NC_015144_48474 ggtgatagctcccgctgtttcagaggcaacXcggaatcccgaagtgttctgagatgtaaag 

Weeksella virosa NC_015144_61633 ccgacccacggtgcgaattgtccaccaagaXataggttgttggatgtcggctatcaacgtc 

Weeksella virosa NC_015144_75 gatcgttattggtgaaacaagcacataaggXaagctggtttacccgccgtagccgaccctg 

Xanthobacter autotrophicus NC_009720_126888 ctgacggatcacgtggctaagcttcacgtgXgttcagaatcgcctgttgacgcagtatgac 

Xanthobacter autotrophicus NC_009720_133877 gattggctggaaatttgcatggtccaatccXttggctctcatgaaccgatcaccgtttcgg 

Xanthobacter autotrophicus NC_009720_135791 cttacggatacttctacacagatgctactgXagatcaacgcatctggcgtggtgcaggacc 

Xanthobacter autotrophicus NC_009720_148189 gagtgaggacaatcagggattgaggatattXtcactcgtctccgcatcaagcgtgcgtgtc 

Xanthobacter autotrophicus NC_009720_166968 gtcgcattggccaatatattatccaattgaXgaaatgagccacagttcgccggaccgcgcc 

Xanthobacter autotrophicus NC_009720_20256 gcttcgtcagctagcaatggagtgtatgctXgcagccgatacatggacctgtagtttcgac 

Xanthobacter autotrophicus NC_009720_21353 cggaaaccatagtaatctaggagcgctatcXcgctcaccattcgacttgtcataggtatgg 

Xanthobacter autotrophicus NC_009720_33971 cccgatatgtgctttgccggcctggtggctXgtcatctttgacaaattccagcttcgtttg 

Xanthobacter autotrophicus NC_009720_3858 gaaacccaacgcgagagcatgtaactttccXcgcgcattgatgcagatcaacattgcggac 

Xanthobacter autotrophicus NC_009720_47381 caacgacatagcgctccggttcctgtggagXtgaccttaagtcgagtacatccttaacttc 

Xanthobacter autotrophicus NC_009720_64518 gaactcatcctcaccaagtcggatttccgcXattcatcacggccgcaaagccaattggctg 

Xanthobacter autotrophicus NC_009720_95184 ggcggaaattatgatcgcaaaggccgttagXctcggattccgagtaccctatcaatattcc 



Xanthomonas axonopodis NC_020800_128869 gcagatgtcagtccatctcacgccgctagaXcgaccaggtgcatctgatgtagattccaag 

Xanthomonas axonopodis NC_020800_15639 cagacggcatttgcactgattatgatgatgXatgaggattgtccggattatccggctgctc 

Xanthomonas axonopodis NC_020800_167044 cgttcctcctgcaagccttcctccttgcgaXtgtcacgctggaacttatatcgccaagtag 

Xanthomonas axonopodis NC_020800_170178 cgataaacaatcacacgcttgccaggcttcXtcaggccaatgcaaacagcgtttgccatcc 

Xanthomonas axonopodis NC_020800_3791 gtgtttaacatgagatcaaggccattggcaXtgcacgaaatctagcgtcctcgcattcttg 

Xanthomonas axonopodis NC_020800_40529 gtcgtttatgaggaaatcggcgtagtcctcXacggttgaccgttgccttggcgttctcttc 

Xanthomonas axonopodis NC_020800_44507 caatgaccgaggcttatcactactcagatgXgtttcgcttgattggtacctgcgagagatc 

Xanthomonas axonopodis NC_020800_452 gatcaatgccaccgcagcatccatttacgcXacaaagcggccattgctgtgaaagactgtc 

Xanthomonas axonopodis NC_020800_57656 gacatgcttaatgatgcaggagcgctgtcaXcgaagacagcagatcgaagccaaagcgcag 

Xanthomonas axonopodis NC_020800_62169 gtacgattgatcttcgactatctcaacacgXtacaccgtggtactggagggatgtagcaac 

Xanthomonas axonopodis NC_020800_75393 gcggatgtcactttgcaagtgacgctgccgXtttctaaggagtttcaaataatcgtgcttg 

Xanthomonas axonopodis NC_020800_87232 ccagagcgatcgcctctgcatgatcctggtXgaaggttctttgttaggcttgacaaggtac 

Xanthomonas axonopodis NC_020800_95379 ggcagatgtcgttcatatcgttaccgccgtXtgtgacagtaattgacctatcgctcgtgcc 

Xanthomonas campestris NC_007088_126095 gtggtatcgtcatcatgacgatcaaacaacXccctcgttcacgcctgcacgcaatagcttg 

Xanthomonas campestris NC_007088_143366 gaacccagcatacatggttgcggtttgcaaXgctatttcctcaatacgcgctatgtattcc 

Xanthomonas campestris NC_007088_162527 caaacgcatggcacggtcgtagtagtcggtXgtcgacgttctgcaactttaattgcgatgc 

Xanthomonas campestris NC_007088_171336 caatacggctatttgagcaacctgatcgatXtacttcaccgacaatttcaccgtgtcggcg 

Xanthomonas campestris NC_007088_19038 ggataatgtcggtttaaggtcgttcgacggXagccagactgccgaagtgtccgagttcatc 

Xanthomonas campestris NC_007088_39406 gcctgcaaacaccgcgctggatcagcacagXggcggatcgtaatggctttctaaatcaatg 

Xanthomonas campestris NC_007088_64882 cattgcagacagagatctgaatcatgaccgXcaactgatccggatacatcgacgacattcg 

Xanthomonas campestris NC_007088_71474 gtagtgatgcacctcttccgtgttgagtgcXgcacaacgtgttgatcagcattgttcttcg 

Xanthomonas campestris NC_007088_7992 cggtccgtggccctgaatgatgtagcaattXagccgatgctgcgaatggccgttaattcag 

Xanthomonas campestris NC_007088_82914 cgcacagcagtctacatagacttcttgtttXcggcgttctaccgtctttccttggcggagc 

Xanthomonas campestris NC_007088_98538 ctacaggtcgatctcgcagaaacgcagctaXttctcggaatgatgtttggacggatctgag 

Xenorhabdus bovienii NC_013892_111069 ggcttaaccacggtggcctagtgagtttccXaggcgtgaagtgtgatcaccataccatagc 

Xenorhabdus bovienii NC_013892_127446 ggtcttcgccctatggcaagaccagcataaXcaggtaatatcatttgttacgctccgttgc 

Xenorhabdus bovienii NC_013892_1545 cgcactcacatctgaatatttccaccatcaXcgtcattggcattagcgcaggagcgaatgg 

Xenorhabdus bovienii NC_013892_18317 ggatgacaggttctaaagaagaatgcctcaXatgtgcttccagtcggatgggtggccgtcg 

Xenorhabdus bovienii NC_013892_63426 cagtggatagatgtacgcaggatatcatgcXaccacttgaacaggttgggataacccgagc 

Xenorhabdus bovienii NC_013892_68194 catcatgataaccaatgtcgggacggctctXtataataacagcgccgtcagaacatgctgg 

Xenorhabdus bovienii NC_013892_70523 cgccgctgtagagggaatatagtgataagcXttccgttgctctgaacagggtgacgttaac 

Xenorhabdus bovienii NC_013892_77953 gttagctgcactggattcaattcctgtgacXcattacccatatattgctgtcgccaacagc 

Yersinia pestis NC_003143_128042 gtcaacaaccagtagatgaaatgtggcagcXtccgtggcaatctcgatcaaacctaccctc 

Yersinia pestis NC_003143_13778 ctctcatgttgtcgccgggcggattatcgcXtattattctggatgaggcattctcgcgtag 

Yersinia pestis NC_003143_13792 gttagctaccgtgccagcctcacgcctgttXgtcagtatcggtcttgttgaatgggaatcc 

Yersinia pestis NC_003143_146396 cactgatcatgccattcgttaactggaaggXcggttctttgctcttgccaatccgcacccg 

Yersinia pestis NC_003143_146402 ccgtgtcataggtacggctggagagtttacXaagcataaatgccattcttgtagcgtagtc 

Yersinia pestis NC_003143_146403 gggtatcgattaacgccaatggattgctatXccgtgtcataggtacggctggagagtttac 

Yersinia pestis NC_003143_17251 gccacatcaccgatgtgattcagttcattgXttctgacttgacgccacagtacagcgagcg 

Yersinia pestis NC_003143_26595 ccagaggtggtaattaatagtggtaccgctXgaatataaggatgcgctgggtaagaccgtc 



Yersinia pestis NC_003143_78887 caaggctcatgcttgcccggtcagaatggcXacccgatgaacaatcacatttaaccacatc 

Yersinia pestis NC_003143_78903 gatgagataacgcgggtgtcatggacgtatXtcattgtccatttcatggcggtaatatcgg 

Yersinia pestis NC_003143_79046 ggcaacgtaagaactagcgaacgaggacttXgcagtcatcatcgcgattgttatttcggcg 

Yersinia pestis NC_003143_79055 gccggttgctcattgatgcagaaatccacaXtttgatgccgctacgtcaatcagctttaac 

Yersinia pestis NC_003143_79163 ctatcgcctacgggctttggatcgcatggcXaatagcaagcattccaatagcaaataaggc 

Yersinia pestis NC_003143_79566 gcggtttgaaagatgctatcaagcaacttgXaacagaagcggttagcagcaatttccgctc 

Yersinia pestis NC_003143_79946 cttggtcatcggattgaggtcagccaggtaXtacaacattgtattagcagatcgctttggc 

Zunongwangia profunda NC_014041_145078 cccgcgggaatgatggcctccatatccggaXcctataatcataaccgcgcttattatgatg 

Zunongwangia profunda NC_014041_156692 cttgacatttcccaggtgtactgatgccggXtcttacatctggtctgcgacgcaataattc 

Zunongwangia profunda NC_014041_18178 ggtaaattgaagcggaccggtaaggtccatXgcgttcctcgccctggtattcctctttaac 

Zunongwangia profunda NC_014041_25811 cactcatgggttggtacgtttgctgcgcgaXcgggtatcgtgtcaatttccacattaagcg 

Zunongwangia profunda NC_014041_36343 gtcacttcaatgggcaaacctgcttcggttXtacggcaggtcaatatcgtccagatgatag 

Zunongwangia profunda NC_014041_55801 ggattacaggctccagtgcgatcaaacgtaXatggatagggctgcaatcccttctacgatg 

Zunongwangia profunda NC_014041_67563 gctacagcatctcaaccagaagtagaggagXgaacaagaagttcaggaagtagcaggaatg 

Zunongwangia profunda NC_014041_80281 gctcccgcaagtatggaagtaagtaacttaXgctaaaccaaccgccagtccaatcactccc 

Zymomonas mobilis NC_013355_142 gtaataaagctggctatgatgtcgatgccaXaacttccgaacgcccagtctgccagattgg 

Zymomonas mobilis NC_013355_19641 cggtcgccatcaaagcgtcatcttgccctaXcaagataccaagccgaaacgatcgtcttgg 

Zymomonas mobilis NC_013355_26152 gtcgctatcactggtgcagaactggtcgatXggacttgatgccaataatatagcccaagcc 

Zymomonas mobilis NC_013355_29119 cggattgatgacctgtttcttcaggcctttXatgatatgatgccagatgccgtggtcaagc 

Zymomonas mobilis NC_013355_31965 ctgttcttgaatggccttgaccaaatgtggXcatgtttgaaacatgcatcaaggttgcggc 

Zymomonas mobilis NC_013355_45960 caatcgatatggccgatatcgcctaaatagXatcgtgcgattgatattggcggctacactc 

Zymomonas mobilis NC_013355_60542 gtatttaacaagcctatcagcttccctaaaXgaaggctttgcctatctcgcggtcagacgg 

Zymomonas mobilis NC_013355_67772 ctggcgtattctctgggatattattattggXcatccaccaccatagaagatgtggccgccg 

Zymomonas mobilis NC_013355_8294 gaatgaccttgatccgttagtattgcgcgcXccaacccgttagaaatattcttcgtcaacg 

AGGR AGGR_10011 aacagcattgagagttccttccaggtattgXagaagcaggaacaacgtcttcaccagcagc 

AGGR AGGR_11761 cgtggaaaggttctttcattcgctgaaagtXcgccaagggatactgctacgataatgcctg 

AGGR AGGR_11941 attacgagggtgggatcaatcacaagaaatXaaccagaacctcgcttagacctgtgtccat 

AGGR AGGR_5191 cattcgtcgtatagatcactttgcggatgtXggcggatcacgctgtttagcgactcgatgg 

AGGR AGGR_6181 gggaatatctacggcagcaggccagtaacgXcgcatagtgcgttgggttatcgctcaccac 

AGGR AGGR_8071 aagacgctgtccctcaggcgccggagacgtXgtcttaaagctgtttacttggctccaaccg 

AGGR AGGR_8311 gctttattatcaagtttagtgattgccttgXccttaaggaatctcatcatggcgatgagcc 

BFPA BFPA_121 tcagaagtaatgagcgcaacgtctgcaattXtctgattccaataagtcgcagaatgctatt 

BFPA BFPA_151 aatggtctgtatattgggcagaccagttatXtcagaagtaatgagcgcaacgtctgcaatt 

BFPA BFPA_161 atattgggcagaccagttatagtggattggXtgagcgcaacgtctgcaattaatggtctgt 

BFPA BFPA_171 gaccagttatagtggattggactcaacgatXgtctgcaattaatggtctgtatattgggca 

BFPA BFPA_311 catttggttactatctgacgcttaccaggtXtaaatgtaggtccagcaaacaataacaccg 

BFPA BFPA_341 tggataaagcggcatgtgttagtcttgcaaXcatttggttactatctgacgcttaccaggt 

BFPA BFPA_351 ggcatgtgttagtcttgcaaccttgaacttXctatctgacgcttaccaggttggataaagc 

BFPA BFPA_361 agtcttgcaaccttgaacttaggtacttcaXcttaccaggttggataaagcggcatgtgtt 

BFPA BFPA_371 ccttgaacttaggtacttcagcgaaaggctXtggataaagcggcatgtgttagtcttgcaa 



BFPA BFPA_381 aggtacttcagcgaaaggctacggtgttaaXggcatgtgttagtcttgcaaccttgaactt 

BFPA BFPA_41 cgcttgctgccaccgttaccgcaggtgtgaXtgtctttgattgaatctgcaatggtgcttg 

BFPA BFPA_461 ctgctaaatcgactgctattactcctgctgXttacatcatttggtaatagcgctgatcagg 

EAEA EAEA_1001 taggcgccaagctgatatatgagcagtattXttaatggctatctaccgtcatatccggcat 

EAEA EAEA_1411 ggtctggatcgtatcgtctgggatgatagtXaagattcagttgatcgttaagagcaaatac 

EAEA EAEA_1606 attaccgttctgtcgaatggtcaagttgtcXggcaatagctctaacaatgtacagcttact 

EAEA EAEA_1611 cgttctgtcgaatggtcaagttgtcgaccaXtagctctaacaatgtacagcttactattac 

EAEA EAEA_1846 tcgagtacgccaggacaggtcgtcgtgtctXgctaacggtaaggcaaccgtaacgttgaag 

EAEA EAEA_2401 aaagtcactttgaatggtaaaggcagtgtcXaccagtatcgcgactgtcgatgcatcaggg 

EAEA EAEA_566 cttcgtcacagttgcaggcctggttacaacXataccgctcttggtatcgctggtaaccagg 

EAEA EAEA_576 gttgcaggcctggttacaacattatggaacXtggtatcgctggtaaccaggcttcgtcaca 

EAEA EAEA_586 tggttacaacattatggaacggcagaggttXggtaaccaggcttcgtcacagttgcaggcc 

EAEA EAEA_601 ggaacggcagaggttaatctgcagagtggtXtcacagttgcaggcctggttacaacattat 

EAEA EAEA_721 attgactcccgctttacggcaaatttaggtXctggcatttggtcaggtcggagcgcgttac 

EAST1 EAST1_1261 agtgtggccagttccacttctgcacggtttXcgtcgattgttataccagtccacccacgtg 

EAST1 EAST1_1341 tagatcactttgcggatgtccgttggataaXctgtttagcgactcgatggcattcgtcgta 

EAST1 EAST1_1531 agtccttccatgacacgaagcgcaggctgtXtcgctttcaggtcgcgagtgacggctttgt 

EAST1 EAST1_1551 cgcaggctgttgcgcaccatatgcacgatgXacggctttgtagtccttccatgacacgaag 

EAST1 EAST1_1557 ctgttgcgcaccatatgcacgatgcataacXttgtagtccttccatgacacgaagcgcagg 

EAST1 EAST1_1566 accatatgcacgatgcataactggatgcggXttccatgacacgaagcgcaggctgttgcgc 

IPAH IPAH_1561 tccatccagtcatcggttcgtctgagaatgXgtatcatcagtgtgacgactgcggcggcca 

IPAH IPAH_1801 caacctgttctccggcggccacagcagtaaXtcatggcggcagcaagttcagaggcaggaa 

IPAH IPAH_241 gatgccattcgttataatgctcgaatgcctXgtggcgagcgataatccagcgcactatgcg 

IPAH IPAH_28081 agtacaggcgactcgtatgacaacgcgataXaaggaagccggattactggcatcaacagga 

IPAH IPAH_40321 tccggcttccttaagccgctgtgtgtaggcXgtcgcctgtacttcctgttgatgccagtaa 

IPAH IPAH_47821 gttgatgccagtaatccggcttccttaagcXgcgttgtcatacgagtcgcctgtacttcct 

IPAH IPAH_64621 taacaggcgtaccggcaggacagagatgttXctggagattcctcagcctcatggagcggcg 

IPAH IPAH_70741 caggtactgtaacgctacgcaagcgccgtcXccgaactcatctctcgttgccttgccgaat 

IPAH IPAH_71041 caccggatacaccagagaacgatgcagcctXtgctggctatcgatggtgtgttctggcgca 

IPAH IPAH_72541 taacggattgtcagtactgaggctgtccgcXtccacttctgttccatcagcgtggcaccgg 

IPAH IPAH_82261 ccgtatcatcagtgtgacgactgcggcggcXcgataacatggtgtatacggagaagcacat 

IPAH IPAH_82561 aagacttccttcctggtattgcttacgccaXaacaacctgttctccggcggccacagcagt 

IPAH IPAH_89221 ccggcttccttaagccgctgtgtgtaggccXtcgcctgtacttcctgttgatgccagtaat 

LT LT_151 atgaatccagggttcttctctccaagcttgXtgatgaatttccacaaccttgtggtgcatg 

LT LT_351 cagaaacctcctgttcatatgggtgagggcXatatctgagaatatggtattccacctaacg 

LT LT_361 ctgttcatatgggtgagggctgtatacgccXatatggtattccacctaacgcagaaacctc 

LT LT_371 gggtgagggctgtatacgcctaatacatcaXccacctaacgcagaaacctcctgttcatat 

LT LT_381 tgtatacgcctaatacatcattaacattaaXcagaaacctcctgttcatatgggtgagggc 

LT LT_531 atctgacaaagccggtttgtgttcctctcgXtaagagaagtggaaacatatccgtcatcat 

LT LT_541 gccggtttgtgttcctctcgcgtgatcataXggaaacatatccgtcatcatatctgacaaa 



LT LT_551 gttcctctcgcgtgatcataaagattaataXccgtcatcatatctgacaaagccggtttgt 

LT LT_571 aagattaatattcatttgagttcctctatcXgccggtttgtgttcctctcgcgtgatcata 

STH STH_1021 agcgtttccctgcaatatttcacagtgattXcagcgccaacgtatgctcgtcaacaaagcg 

STH STH_121 agcgcgctcgccaaagcagtgaatacccagXaatcgcctgaccgatatgaataatttcggc 

STH STH_331 agggatatcttcaatcagatgtgcggtggcXgctgatttccgggatggtgtaaataccggt 

STH STH_451 gtaaacgtgtggctgtgcggtctgatacatXgctcggataaccaatcacgtcgcccaccgc 

STH STH_481 gctgttgaccttcagctgtccgcggctgtcXgtaaacgtgtggctgtgcggtctgatacat 

STH STH_511 agtttctagcccaatgttctgtaacgccagXgctgttgaccttcagctgtccgcggctgtc 

STH STH_661 gttgtgacgaatcactacgccactgttccaXgtcacagccttcgatcttctcgtactcttc 

STH STH_691 gaagtgataggagagagaatctgacatctcXgttgtgacgaatcactacgccactgttcca 

STH STH_841 gcgcggttcgtggtgcatgctgagaattgaXgatcactccagcaccatagataagtacatg 

STH STH_871 gtcgctgtcgtaaatgcgtggatgggtgaaXgcgcggttcgtggtgcatgctgagaattga 

STH STH_991 cagcgccaacgtatgctcgtcaacaaagcgXtagtgtttcaacgctgccgtccgggcaatc 

STP STP_1001 ccttcattgtttgttgcatgaacccgaacgXcactatcaattatgttggtatcgctgatca 

STP STP_1021 aacccgaacgcgatttcgatgatttacgcgXtcgctgatcaccttcattgtttgttgcatg 

STP STP_1121 ttaaaccctggcgttccatcggaaatctgaXctacgttgtcaacgtatctgatcccggcgc 

STP STP_121 acatattggccacataaagccttatgccagXtttattactgctctggtcgcctggccttta 

STP STP_21 cggcacagccgttggtgcaggcacgctcttXagaagaaactctgtggagtttcgcgctcta 

STP STP_221 agattggttatctgattaccacgctgtactXcgggcgcagtaacacactactatggcaaga 

STP STP_341 ttcgcatccgtatgttggtgagtctgggtgXaacagctggcaaagcatatggttattgatc 

STP STP_361 agtctgggtgttgtattaatcctgaatctcXgttattgatcttcgcatccgtatgttggtg 

STP STP_41 gcacgctcttccttcctattcagttaggttXtcgcgctctacggcacagccgttggtgcag 

STP STP_541 cttcaccagatatggatatcgattcccgtgXacgacccaggtagagttcaatcagaatacc 

STP STP_741 accttcgtatattgaagcggctaaagaagaXctttgtctttagctgcctgctttctattcc 

STP STP_981 tatgttggtatcgctgatcaccttcattgtXaagtcgtgcatttaaccgcgcactatcaat 

STX1 STX1_320 gtagctataccacgttacagcgtgttgcagXgtacaacagcggttacattgtctggtgaca 

STX1 STX1_628 ggacaagactctgttcgtgtaggaagaattXaggttgagtagcgtcctgcctgactatcat 

STX1 STX1_725 cgcgagttgccagaatggcatctgatgagtXcattaatactgaattgtcatcatcatgcat 

STX2 STX2_351 ggtttccatgacaacggacagcagttatacXtacacatatatcagtgcccggtgtgacaac 

STX2 STX2_366 ggacagcagttataccactctgcaacgtgtXgcccggtgtgacaacggtttccatgacaac 

STX2 STX2_394 gtcgcagcgctggaacgttccggaatgcaaXacggacagcagttataccactctgcaacgt 

STX2 STX2_406 gaacgttccggaatgcaaatcagtcgtcacXtataccactctgcaacgtgtcgcagcgctg 

STX2 STX2_431 gtcactcactggtttcatcatatctggcgtXcgctggaacgttccggaatgcaaatcagtc 

STX2 STX2_461 taatggagttcagtggtaatacaatgaccaXgtcactcactggtttcatcatatctggcgt 

STX2 STX2_561 gagagaatttcgtcaggcactgtctgaaacXagcagaagccttacgcttcaggcagataca 

STX2 STX2_576 ggcactgtctgaaactgctcctgtgtatacXcttcaggcagatacagagagaatttcgtca 

STX2 STX2_731 tgggcactgtggccgttatactgaattgtcXgaatatcctttaataatatatcggcgatac 

STX2 STX2_811 gaatgtcagataactggcgacaggcccgttXgttcgcgccgtgaatgaagatagtcaacca 
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Table S2. Relative Abundance of Genera Detected by Molecular Probes in 51 

Shotgun Sequencing Samples as Identified with the Greengenes (2012) 52 

Taxonomy.  53 

 54 

Taxonomic Identification 
Relative Abundance* 

3/25/14 7/21/15 10/27/15 
Phylum Genus Raw Adj Raw Adj Raw Adj 

Proteobacteria Dechloromonas 0.00 0.00 0.11 0.05 1.97 1.04 
Firmicutes Streptococcus 0.70 0.42 0.63 0.44 0.31 0.20 

Actinobacteria Bifidobacterium 0.92 0.90 0.22 0.22 0.17 0.17 
Bacteroidetes Runella 0.12 0.11 0.33 0.32 0.43 0.46 
Euryarchaeota Methanobrevibacter 0.14 0.13 0.02 0.02 0.01 0.01 

Firmicutes Lactobacillus 0.10 0.06 0.02 0.01 0.03 0.01 
Synergistetes Anaerobaculum 0.00 0.00 0.03 0.03 0.09 0.10 
Proteobacteria Enterobacter 0.00 0.00 0.03 0.01 0.04 0.01 

Firmicutes Clostridium 0.01 0.00 0.00 0.00 0.03 0.01 
Fusobacteria Sebaldella 0.00 0.00 0.02 0.01 0.01 0.01 
Bacteroidetes Bacteroides 0.00 0.00 0.00 0.00 0.03 0.01 

Firmicutes Leuconostoc 0.01 0.01 0.00 0.00 0.01 0.01 
Firmicutes Enterococcus 0.02 0.01 0.00 0.00 0.00 0.00 

Verrucomicrobia Akkermansia 0.01 0.01 0.01 0.01 0.00 0.00 
Proteobacteria Tolumonas 0.00 0.00 0.02 0.00 0.00 0.00 
Proteobacteria Comamonas 0.00 0.00 0.01 0.01 0.00 0.00 

*Raw-	uncorrected	for	copy	number;	Adj-	corrected	for	16S	rRNA	copy	number	with	CopyRighter	55 
	 	56 



Table S3. Relative Abundance of Genera from Shotgun Sequencing Samples as 57 

Identified with the MiDAS Taxonomy. OTUs were grouped by genus-level 58 

identification if possible. ‘Novel OTU’ represents OTUs not represented in the 59 

MiDAS database. 60 

Taxonomic Identification Relative Abundance 
Phylum Genus 3/25/14 7/21/15 10/27/15 

Proteobacteria CPB_P15 45.72 0.60 0.42 
Actinobacteria Tetrasphaera 8.62 12.84 4.18 
Actinobacteria Mycobacterium 9.66 6.25 3.07 
Proteobacteria CPB_M38** 0.04 6.54 8.17 
Proteobacteria CPB_C95*** 0.63 9.18 2.74 
Proteobacteria Zoogloea 0.00 0.18 8.54 
Actinobacteria Propioniciclava 4.22 2.16 0.87 
Proteobacteria Acidovorax 0.90 2.64 1.84 
Proteobacteria Thermomonas 0.44 3.33 1.19 
Bacteroidetes Flavobacterium 0.01 1.49 3.36 
Actinobacteria Gordonia 0.03 1.61 2.95 
Actinobacteria Fodinibacter 1.58 2.03 0.56 
Proteobacteria Rhodobacter 0.93 1.61 1.48 
Bacteroidetes MK04 0.03 2.70 1.17 
Unassigned Unassigned; novel OTU1 0.00 0.01 3.53 

Proteobacteria 188up 0.25 1.03 1.93 
Firmicutes Streptococcus 1.21 0.84 0.43 

Proteobacteria Acinetobacter 0.02 1.03 1.23 
Proteobacteria Comamonas 0.15 1.41 0.69 
Actinobacteria Leucobacter 1.11 0.67 0.39 
Actinobacteria f__Propionibacteriaceae_FM872539 0.87 0.47 0.80 
Bacteroidetes Chryseobacterium 0.35 0.79 0.96 
Proteobacteria Bosea 1.05 0.55 0.41 
Proteobacteria GKS98 freshwater group 1.50 0.30 0.18 
Proteobacteria Altererythrobacter 0.62 0.76 0.47 
Proteobacteria Novosphingobium 0.10 0.95 0.66 

Unassigned Unassigned; novel OTU2 0.00 0.00 1.65 
Proteobacteria Reyranella 0.53 0.67 0.39 
Bacteroidetes Sediminibacterium 0.02 0.35 1.19 
Proteobacteria Phenylobacterium 0.05 0.85 0.63 
Actinobacteria Propionicimonas 0.85 0.39 0.18 
Proteobacteria Rhizobium 0.69 0.34 0.33 
Proteobacteria f__Moraxellaceae_DQ640687 0.02 0.08 1.25 
Actinobacteria Microbacterium 0.77 0.29 0.26 
Actinobacteria Bifidobacterium 0.92 0.22 0.17 
Actinobacteria Iamia 0.56 0.50 0.24 
Bacteroidetes Taibaiella 0.02 0.73 0.38 
Proteobacteria Devosia 0.42 0.43 0.25 
Proteobacteria Sphingopyxis 0.00 0.32 0.77 
Bacteroidetes Fluviicola 0.00 0.03 1.05 
Proteobacteria Variovorax 0.11 0.70 0.25 
Bacteroidetes f__env.OPS 17_HM268707 0.00 0.03 1.01 
Proteobacteria Lautropia 0.04 0.49 0.46 
Bacteroidetes f__Chitinophagaceae_EU234264 0.00 0.00 0.98 
Proteobacteria Dechloromonas 0.00 0.04 0.93 
Proteobacteria Thiothrix 0.33 0.19 0.43 

Firmicutes Christensenellaceae R-7 group 0.13 0.66 0.17 



Proteobacteria Candidatus Accumulibacter 0.00 0.02 0.93 
Proteobacteria Ferribacterium 0.00 0.07 0.85 

Chloroflexi Candidatus Defluviifilum 0.00 0.68 0.24 
Bacteroidetes Runella 0.12 0.33 0.43 
Actinobacteria o__Frankiales_EU104204 0.26 0.41 0.18 
Proteobacteria Brachymonas 0.12 0.64 0.09 
Proteobacteria Perlucidibaca 0.00 0.05 0.77 
Bacteroidetes CYCU-0281 0.10 0.68 0.04 

Firmicutes Intestinibacter 0.32 0.23 0.21 
Proteobacteria f__Beijerinckiaceae_CU920741 0.40 0.14 0.22 
Actinobacteria Nocardioides 0.27 0.37 0.12 
Actinobacteria Knoellia 0.36 0.34 0.04 
Proteobacteria Arenimonas 0.00 0.32 0.41 
Proteobacteria Paracocccus 0.05 0.28 0.38 
Proteobacteria f__Comamonadaceae_AF236010 0.02 0.23 0.45 

Verrucomicrobia f__Verrucomicrobiaceae_JN981876 0.00 0.63 0.07 
Chloroflexi o__JG30-KF-CM45_DQ129350 0.40 0.14 0.14 

Verrucomicrobia Prosthecobacter 0.00 0.31 0.37 
Actinobacteria Janibacter 0.35 0.30 0.03 
Bacteroidetes Flavihumibacter 0.03 0.28 0.33 
Actinobacteria Aestuariimicrobium 0.49 0.10 0.05 
Bacteroidetes Cloacibacterium 0.02 0.23 0.38 
Bacteroidetes f__WCHB1-69_HQ178727 0.00 0.12 0.51 
Proteobacteria Roseomonas 0.14 0.21 0.25 
Proteobacteria f__Comamonadaceae_AB286648 0.00 0.00 0.59 
Proteobacteria o__Myxococcales_novel OTU6 0.00 0.18 0.41 
Actinobacteria P58 0.14 0.23 0.21 
Proteobacteria MNG7 0.13 0.29 0.16 
Proteobacteria f__mle1-27_KM016296 0.01 0.47 0.09 
Proteobacteria Methyloversatilis 0.00 0.00 0.55 
Proteobacteria CPB_S18 0.00 0.41 0.12 
Proteobacteria Hydrogenophaga 0.08 0.27 0.18 
Proteobacteria Afipia 0.38 0.10 0.05 

Verrucomicrobia Luteolibacter 0.00 0.48 0.05 
Proteobacteria f__Alcaligenaceae_EU104103 0.24 0.27 0.01 
Proteobacteria Shinella 0.23 0.18 0.10 
Bacteroidetes f__env.OPS 17_novel OTU17 0.01 0.05 0.45 
Proteobacteria f__Methylophilaceae_KC189785 0.00 0.19 0.31 
Proteobacteria Bdellovibrio 0.17 0.22 0.10 
Bacteroidetes PHOS-HE28 0.00 0.05 0.45 
Proteobacteria Leptothrix 0.00 0.10 0.39 

Saccharibacteria p__Saccharibacteria_HM584360 0.00 0.48 0.01 
Saccharibacteria Skagenf80 0.11 0.27 0.10 

Bacteroidetes QEDR3BF09 0.01 0.39 0.08 
Proteobacteria Sphingobium 0.00 0.23 0.24 
Proteobacteria Aeromonas 0.00 0.02 0.43 
Proteobacteria f__Comamonadaceae_EU800316 0.18 0.14 0.12 

Firmicutes Trichococcus 0.35 0.03 0.07 
Actinobacteria Jatrophihabitans 0.13 0.20 0.10 
Actinobacteria rJ14 0.18 0.17 0.08 
Proteobacteria f__Alcaligenaceae_AB516070 0.15 0.25 0.03 
Proteobacteria f__mle1-27_JQ624277 0.00 0.15 0.28 
Bacteroidetes f__WCHB1-69_JQ723668 0.00 0.09 0.33 

Verrucomicrobia f__FukuN18 freshwater group_DQ415853 0.01 0.40 0.00 
Proteobacteria Bordetella 0.29 0.07 0.05 
Proteobacteria f__B142_JQ624330 0.19 0.12 0.09 

Verrucomicrobia f__Verrucomicrobiaceae_GQ396806 0.01 0.34 0.05 
Actinobacteria Collinsella 0.25 0.13 0.01 
Bacteroidetes f__Chitinophagaceae_KC255350 0.00 0.19 0.20 



Proteobacteria Marinobacterium 0.00 0.24 0.14 
Bacteroidetes Paludibacter 0.00 0.07 0.31 
Proteobacteria f__Comamonadaceae_JW950651 0.02 0.19 0.17 
Actinobacteria f__Intrasporangiaceae_EF063716 0.22 0.15 0.01 
Bacteroidetes f__Chitinophagaceae_AB286620 0.00 0.00 0.38 
Proteobacteria Rhodoferax 0.10 0.03 0.25 
Proteobacteria Meganema 0.05 0.14 0.17 
Proteobacteria Azospira 0.00 0.02 0.34 
Bacteroidetes Ferruginibacter 0.00 0.16 0.20 

Gracilibacteria p__Gracilibacteria_EU104071 0.00 0.30 0.05 
Actinobacteria Dietzia 0.08 0.18 0.09 
Proteobacteria Tahibacter 0.00 0.28 0.07 

Planctomycetes Planctomyces 0.04 0.17 0.13 
Actinobacteria f__Propionibacteriaceae_HM773522 0.21 0.08 0.05 
Proteobacteria Aquabacterium 0.00 0.01 0.33 
Proteobacteria Ancalomicrobium 0.14 0.14 0.05 
Proteobacteria Chitinivorax 0.00 0.00 0.33 

Firmicutes Blautia 0.21 0.05 0.07 
Firmicutes Subdoligranulum 0.22 0.06 0.04 

Bacteroidetes Niabella 0.06 0.18 0.07 
Gemmatimonadetes Gemmatimonas 0.00 0.16 0.14 

Proteobacteria f__A0839_JQ624960 0.15 0.11 0.04 
Proteobacteria Simplicispira 0.02 0.08 0.20 
Actinobacteria f__PeM15_KF697453 0.00 0.12 0.17 
Proteobacteria f__Hydrogenophilaceae_JN391552 0.00 0.00 0.29 

Firmicutes f__Eubacteriaceae_KJ881289 0.11 0.10 0.08 
Firmicutes Erysipelothrix 0.00 0.23 0.05 

Proteobacteria Aquimonas 0.00 0.02 0.26 
Proteobacteria f__Methylocystaceae_JF828745 0.05 0.16 0.05 
Proteobacteria Gemmobacter 0.06 0.07 0.13 

Firmicutes Lactococcus 0.19 0.05 0.01 
Proteobacteria Ottowia 0.10 0.13 0.03 
Bacteroidetes c__WCHB1-32_KJ578040 0.00 0.07 0.18 

Planctomycetes Pirellula 0.01 0.16 0.08 
Actinobacteria Marmoricola 0.09 0.11 0.05 
Proteobacteria f__Moraxellaceae_HE650022 0.01 0.00 0.24 
Proteobacteria f__Comamonadaceae_novel OTU16 0.01 0.05 0.18 

Planctomycetes Isosphaera 0.10 0.08 0.07 
Bacteroidetes Hydrotalea 0.00 0.24 0.00 

Chlorobi Ignavibacterium 0.00 0.16 0.08 
Proteobacteria Methylomonas 0.00 0.00 0.24 
Proteobacteria f__Comamonadaceae_AB077038 0.02 0.16 0.05 
Proteobacteria f__Rhodobacteraceae_JN104393 0.06 0.05 0.12 
Proteobacteria 12up 0.00 0.01 0.22 
Proteobacteria Arcobacter 0.00 0.00 0.22 
Bacteroidetes f__NS11-12 marine group_AF361199 0.00 0.01 0.21 
Proteobacteria Pseudomonas 0.00 0.01 0.21 
Proteobacteria f__A0839_LN570495 0.08 0.10 0.04 

SHA-109 p__SHA-109_KC189732 0.21 0.01 0.00 
Firmicutes Clostridium sensu stricto 1 0.08 0.07 0.07 

Euryarchaeota Methanosarcina 0.15 0.02 0.04 
Bacteroidetes f__Chitinophagaceae_HQ640538 0.00 0.00 0.21 
Proteobacteria Hyphomicrobium 0.04 0.12 0.04 
Proteobacteria Mesorhizobium 0.08 0.07 0.05 

Unassigned Unassigned; novel OTU23 0.00 0.00 0.20 
Verrucomicrobia Opitutus 0.00 0.05 0.14 

Proteobacteria f__Comamonadaceae_HG003356 0.01 0.01 0.17 
Proteobacteria Dokdonella 0.00 0.16 0.03 

Saccharibacteria p__Saccharibacteria_JN398100 0.00 0.16 0.03 



Proteobacteria Defluviimonas 0.03 0.10 0.05 
Bacteroidetes Leadbetterella 0.01 0.16 0.01 

Saccharibacteria p__Saccharibacteria_novel OTU22 0.00 0.17 0.01 
Proteobacteria Sulfuritalea 0.00 0.06 0.12 
Bacteroidetes f__AKYH767_JN679145 0.00 0.07 0.10 
Bacteroidetes f__Saprospiraceae_EU104036 0.00 0.12 0.05 
Euryarchaeota Methanobrevibacter 0.14 0.02 0.01 
Proteobacteria f__Beijerinckiaceae_KC633563 0.04 0.10 0.03 
Bacteroidetes f__Chitinophagaceae_EU104171 0.00 0.00 0.17 
Bacteroidetes f__Chitinophagaceae_JN391913 0.00 0.00 0.17 
Proteobacteria f__Hydrogenophilaceae_KM410434 0.00 0.00 0.17 
Bacteroidetes f__Chitinophagaceae_KC331462 0.00 0.09 0.08 
Bacteroidetes Pedobacter 0.00 0.05 0.12 
Proteobacteria Prosthecomicrobium 0.08 0.04 0.05 
Proteobacteria Moraxella 0.01 0.09 0.07 
Proteobacteria o__Xanthomonadales_EU104062 0.00 0.11 0.05 
Proteobacteria Sorangium 0.01 0.07 0.08 
Bacteroidetes c__WCHB1-32_AY444993 0.00 0.00 0.16 
Proteobacteria f__Nitrosomonadaceae_KJ783141 0.00 0.00 0.16 
Bacteroidetes f__Saprospiraceae_EU104013 0.05 0.05 0.05 

Firmicutes Anaerostipes 0.10 0.02 0.04 
Chloroflexi o__JG30-KF-CM45_DQ130040 0.08 0.04 0.04 

Proteobacteria f__Alcaligenaceae_GQ422442 0.12 0.01 0.03 
Proteobacteria Alicycliphilus 0.01 0.09 0.05 
Actinobacteria f__Microthricaceae_HM339078 0.00 0.10 0.05 
Thermotogae Defluviitoga 0.03 0.04 0.08 
Bacteroidetes Filimonas 0.00 0.11 0.04 

Firmicutes Ruminiclostridium 5 0.14 0.01 0.00 
Proteobacteria CPB_S60 0.00 0.04 0.10 
Bacteroidetes f__NS11-12 marine group_FJ820373 0.00 0.00 0.14 
Bacteroidetes f__Saprospiraceae_JN391687 0.00 0.00 0.14 

Firmicutes Lactobacillus 0.10 0.02 0.03 
Actinobacteria f__Intrasporangiaceae_AF408957 0.08 0.05 0.01 
Proteobacteria Diaphorobacter 0.02 0.11 0.00 
Bacteroidetes o__Sphingobacteriales_novel OTU37 0.00 0.04 0.09 
Lentisphaerae c__PBS-III-20_novel OTU59 0.00 0.04 0.09 
Bacteroidetes o__Sphingobacteriales_EU104024 0.00 0.00 0.13 
Proteobacteria f__Comamonadaceae_HQ158715 0.00 0.00 0.13 
Proteobacteria spb280 0.01 0.04 0.08 
Proteobacteria Chelatococcus 0.00 0.05 0.08 
Bacteroidetes Owenweeksia 0.00 0.01 0.12 
Proteobacteria f__Rickettsiaceae_LC004724 0.00 0.01 0.12 

Firmicutes Succiniclasticum 0.09 0.04 0.00 
Saccharibacteria p__Saccharibacteria_novel OTU25 0.00 0.11 0.01 

Candidate division SR1 p__Candidate division SR1_JF917289 0.01 0.06 0.05 
Proteobacteria B63 0.00 0.07 0.05 

Saccharibacteria p__Saccharibacteria_novel OTU61 0.00 0.07 0.05 
Actinobacteria f__PeM15_EU104254 0.03 0.05 0.04 
Synergistetes Anaerobaculum 0.00 0.03 0.09 
Proteobacteria Ideonella 0.01 0.07 0.04 
Proteobacteria Xenophilus 0.01 0.07 0.04 
Proteobacteria f__Comamonadaceae_AF097797 0.00 0.08 0.04 

Unassigned Unassigned; novel OTU139 0.03 0.02 0.07 
Bacteroidetes c__WCHB1-32_JX225892 0.00 0.00 0.12 
Proteobacteria f__Comamonadaceae_KJ147073 0.00 0.00 0.12 
Proteobacteria f__Comamonadaceae_FJ820468 0.00 0.05 0.07 
Proteobacteria Enterobacter 0.00 0.05 0.07 
Bacteroidetes f__Draconibacteriaceae_HQ703849 0.00 0.06 0.05 

Firmicutes Holdemanella 0.09 0.00 0.03 



Bacteroidetes f__env.OPS 17_HQ111163 0.00 0.02 0.09 
Firmicutes Lachnoclostridium 0.08 0.01 0.03 

Verrucomicrobia f__Verrucomicrobiaceae_novel OTU47 0.01 0.07 0.03 
Proteobacteria f__Beijerinckiaceae_CU919262 0.01 0.03 0.07 
Proteobacteria Nannocystis 0.00 0.04 0.07 
Proteobacteria Kaistia 0.06 0.04 0.00 

Unassigned Unassigned; novel OTU28 0.00 0.00 0.10 
Lentisphaerae c__PBS-III-20_novel OTU49 0.00 0.00 0.10 
Proteobacteria Caulobacter 0.01 0.08 0.01 
Actinobacteria f__Propionibacteriaceae_HM264006 0.03 0.07 0.00 
Bacteroidetes c__WCHB1-32_AB244310 0.00 0.05 0.05 
Proteobacteria Steroidobacter 0.00 0.05 0.05 
Proteobacteria f__Bradyrhizobiaceae_HE576382 0.03 0.03 0.04 

Saccharibacteria p__Saccharibacteria_KF771444 0.08 0.00 0.03 
Actinobacteria Micropruina 0.04 0.03 0.03 

Firmicutes Fusicatenibacter 0.09 0.00 0.01 
Proteobacteria f__Comamonadaceae_JX402118 0.00 0.02 0.08 
Proteobacteria Zymomonas 0.01 0.06 0.03 
Actinobacteria f__Microthricaceae_EU104265 0.00 0.07 0.03 
Proteobacteria f__Comamonadaceae_KF441631 0.01 0.02 0.07 

Firmicutes Catenibacterium 0.09 0.01 0.00 
Bacteroidetes G35_D8 0.03 0.05 0.01 
Chlamydiae Candidatus Protochlamydia 0.03 0.05 0.01 

Proteobacteria o__Oligoflexales_JN038860 0.03 0.05 0.01 
Bacteroidetes f__Chitinophagaceae_HM129278 0.00 0.00 0.09 
Bacteroidetes f__NS11-12 marine group_HM921142 0.00 0.00 0.09 
Unassigned Unassigned; novel OTU55 0.00 0.00 0.09 
Unassigned Unassigned; novel OTU706 0.00 0.00 0.09 

Proteobacteria f__Comamonadaceae_JX966536 0.01 0.08 0.00 
Proteobacteria Phreatobacter 0.02 0.03 0.04 
Gracilibacteria p__Gracilibacteria_HQ860703 0.00 0.09 0.00 
Proteobacteria Uruburuella 0.01 0.04 0.04 
Proteobacteria f__Comamonadaceae_KM016257 0.00 0.05 0.04 
Proteobacteria FukuS110 0.00 0.05 0.04 

Saccharibacteria p__Saccharibacteria_LN561157 0.00 0.05 0.04 
Firmicutes Dorea 0.03 0.03 0.03 

Proteobacteria Haematobacter 0.03 0.03 0.03 
Proteobacteria f__Comamonadaceae_JQ323104 0.00 0.01 0.08 
Actinobacteria f__Propionibacteriaceae_EU104308 0.02 0.04 0.03 
Proteobacteria Hirschia 0.00 0.06 0.03 
Actinobacteria f__Microthricaceae_HM007549 0.00 0.07 0.01 
Proteobacteria Sphingomonas 0.00 0.07 0.01 

Chloroflexi f__Anaerolineaceae_CU466712 0.00 0.03 0.05 
Proteobacteria Thauera 0.00 0.03 0.05 

Chloroflexi Kouleothrix 0.01 0.07 0.00 
Saccharibacteria p__Saccharibacteria_AF507686 0.01 0.07 0.00 
Proteobacteria f__Comamonadaceae_AF508103 0.01 0.03 0.04 
Actinobacteria Actinomyces 0.05 0.00 0.03 
Bacteroidetes f__Draconibacteriaceae_FN824888 0.00 0.04 0.04 
Unassigned Unassigned; novel OTU73 0.00 0.04 0.04 

Verrucomicrobia f__Verrucomicrobiaceae_novel OTU38 0.03 0.02 0.03 
Bacteroidetes Phaeodactylibacter 0.00 0.00 0.08 
Unassigned Unassigned; novel OTU67 0.00 0.00 0.08 

Proteobacteria f__mle1-27_novel OTU26 0.00 0.00 0.08 
Proteobacteria f__Moraxellaceae_KF891388 0.00 0.00 0.08 
Fusobacteria f__Leptotrichiaceae_JX040374 0.02 0.03 0.03 

Cyanobacteria c__ML635J-21_novel OTU39 0.01 0.04 0.03 
Atribacteria HAW-R60 0.05 0.01 0.01 

Bacteroidetes f__Saprospiraceae_novel OTU27 0.00 0.05 0.03 



Proteobacteria Limnohabitans 0.04 0.02 0.01 
Proteobacteria f__Comamonadaceae_JQ724322 0.03 0.03 0.01 
Proteobacteria o__Myxococcales_KJ783121 0.00 0.01 0.07 
Actinobacteria Aeromicrobium 0.08 0.00 0.00 

Unassigned Unassigned; novel OTU71 0.08 0.00 0.00 
Proteobacteria f__Burkholderiaceae_LN569635 0.01 0.05 0.01 
Actinobacteria Austwickia 0.00 0.06 0.01 

Firmicutes f__Acidaminococcaceae_GQ406188 0.00 0.06 0.01 
Acidobacteria Bryobacter 0.00 0.02 0.05 
Bacteroidetes f__Chitinophagaceae_JN609315 0.00 0.02 0.05 
Proteobacteria o__DB1-14_AB473970 0.00 0.02 0.05 

Saccharibacteria p__Saccharibacteria_EU104273 0.01 0.06 0.00 
Verrucomicrobia f__FukuN18 freshwater group_AB630657 0.02 0.01 0.04 

Unassigned Unassigned; novel OTU79 0.00 0.07 0.00 
Bacteroidetes Microbacter 0.00 0.03 0.04 
Proteobacteria f__7B-8_JN245869 0.00 0.03 0.04 
Proteobacteria f__Bradyrhizobiaceae_JQ923574 0.01 0.03 0.03 
Proteobacteria 32C6 0.00 0.04 0.03 
Proteobacteria f__Comamonadaceae_FQ658779 0.00 0.04 0.03 
Proteobacteria Limnobacter 0.00 0.04 0.03 
Proteobacteria Piscinibacter 0.00 0.04 0.03 
Actinobacteria f__Propionibacteriaceae_FR874241 0.04 0.01 0.01 
Proteobacteria f__Alcaligenaceae_novel OTU82 0.03 0.02 0.01 
Bacteroidetes f__Chitinophagaceae_EU104008 0.00 0.00 0.07 

Firmicutes f__MBA03_EF585997 0.00 0.00 0.07 
Unassigned Unassigned; novel OTU41 0.00 0.00 0.07 
Unassigned Unassigned; novel OTU599 0.00 0.00 0.07 
Unassigned Unassigned; novel OTU62 0.00 0.00 0.07 

Proteobacteria f__Rhodocyclaceae_GX154053 0.00 0.00 0.07 
Proteobacteria f__Rickettsiaceae_novel OTU347 0.00 0.00 0.07 

Unassigned Unassigned; novel OTU30 0.02 0.03 0.01 
Proteobacteria Pseudorhodoferax 0.02 0.03 0.01 

Verrucomicrobia f__Verrucomicrobiaceae_HM332293 0.06 0.00 0.00 
Firmicutes [Ruminococcus] gauvreauii group 0.05 0.01 0.00 

Proteobacteria f__Comamonadaceae_EF626687 0.00 0.05 0.01 
Actinobacteria Atopobium 0.04 0.02 0.00 
Actinobacteria f__Propionibacteriaceae_EF688211 0.04 0.02 0.00 
Actinobacteria Nakamurella 0.04 0.02 0.00 

Firmicutes Acidaminococcus 0.04 0.02 0.00 
Firmicutes Ruminococcaceae UCG-002 0.04 0.02 0.00 

Hydrogenedentes p__Hydrogenedentes_KJ783078 0.00 0.01 0.05 
Proteobacteria Acidocella 0.00 0.01 0.05 
Proteobacteria Denitratisoma 0.00 0.01 0.05 
Proteobacteria Rivicola 0.00 0.01 0.05 
Proteobacteria f__A0839_novel OTU14 0.02 0.04 0.00 

Saccharibacteria Candidatus Saccharimonas 0.01 0.05 0.00 
Saccharibacteria p__Saccharibacteria_AF513103 0.02 0.00 0.04 
Actinobacteria Streptomyces 0.00 0.06 0.00 

Unassigned Unassigned; novel OTU24 0.00 0.06 0.00 
Unassigned Unassigned; novel OTU58 0.00 0.06 0.00 

Proteobacteria f__Alcaligenaceae_KC189690 0.01 0.01 0.04 
Actinobacteria o__Micrococcales_AF226615 0.00 0.02 0.04 
Proteobacteria f__Neisseriaceae_CU927875 0.00 0.02 0.04 
Proteobacteria f__Sandaracinaceae_KF697431 0.00 0.02 0.04 
Proteobacteria Phaselicystis 0.00 0.02 0.04 
Bacteroidetes Chitinophaga 0.01 0.02 0.03 
Proteobacteria Xanthobacter 0.01 0.02 0.03 
Bacteroidetes f__AKYH767_CU466748 0.00 0.03 0.03 
Proteobacteria Bradyrhizobium 0.00 0.03 0.03 



Proteobacteria M05-Pitesti 0.00 0.03 0.03 
Proteobacteria o__DB1-14_novel OTU665 0.00 0.03 0.03 
Proteobacteria Ralstonia 0.00 0.03 0.03 

Firmicutes Lachnospiraceae NK3A20 group 0.04 0.00 0.01 
Firmicutes Coprococcus 3 0.03 0.01 0.01 

Actinobacteria f__Microbacteriaceae_HM265249 0.02 0.02 0.01 
Firmicutes f__Lachnospiraceae_GU559776 0.02 0.02 0.01 

Proteobacteria f__Rhodobacteraceae_AB727354 0.02 0.02 0.01 
Verrucomicrobia f__Verrucomicrobiaceae_novel OTU721 0.02 0.02 0.01 

Proteobacteria Nitrobacter 0.01 0.03 0.01 
Proteobacteria Legionella 0.05 0.00 0.00 
Actinobacteria f__Intrasporangiaceae_novel OTU60 0.00 0.04 0.01 
Proteobacteria f__Comamonadaceae_KM462134 0.00 0.04 0.01 

Saccharibacteria p__Saccharibacteria_novel OTU66 0.04 0.01 0.00 
Bacteroidetes f__Chitinophagaceae_FJ546396 0.00 0.00 0.05 
Bacteroidetes f__Chitinophagaceae_novel OTU697 0.00 0.00 0.05 
Bacteroidetes f__NS11-12 marine group_JQ072894 0.00 0.00 0.05 
Bacteroidetes o__Sphingobacteriales_HQ324879 0.00 0.00 0.05 
Unassigned Unassigned; novel OTU100 0.00 0.00 0.05 
Unassigned Unassigned; novel OTU342 0.00 0.00 0.05 
Unassigned Unassigned; novel OTU742 0.00 0.00 0.05 

Miscellaneous Crenarchaeotic Group p__Misc Crenarchaeotic Group_novel OTU579 0.00 0.00 0.05 
Proteobacteria c__Gammaproteobacteria_EU104106 0.00 0.00 0.05 
Proteobacteria Methylobacter 0.00 0.00 0.05 

Firmicutes Eubacterium 0.01 0.04 0.00 
Bacteroidetes f__Saprospiraceae_novel OTU72 0.00 0.05 0.00 
Proteobacteria f__SD04E11_FM875685 0.00 0.05 0.00 
Proteobacteria o__Oligoflexales_KJ782866 0.00 0.05 0.00 
Proteobacteria o__Oligoflexales_novel OTU15 0.00 0.05 0.00 
Proteobacteria Rhizomicrobium 0.00 0.05 0.00 

Verrucomicrobia f__Verrucomicrobiaceae_novel OTU497 0.00 0.05 0.00 
Bacteroidetes c__WCHB1-32_FR667843 0.00 0.01 0.04 
Bacteroidetes f__Saprospiraceae_EU104080 0.00 0.01 0.04 
Proteobacteria f__Comamonadaceae_HQ385603 0.00 0.01 0.04 
Proteobacteria f__Comamonadaceae_KF441660 0.00 0.01 0.04 
Proteobacteria Paucimonas 0.00 0.01 0.04 
Proteobacteria Propionivibrio 0.00 0.01 0.04 
Bacteroidetes f__Chitinophagaceae_novel OTU807 0.00 0.02 0.03 
Bacteroidetes f__env.OPS 17_JQ941821 0.00 0.02 0.03 
Cyanobacteria c__ML635J-21_novel OTU178 0.00 0.02 0.03 

Unassigned Unassigned; novel OTU817 0.00 0.02 0.03 
Proteobacteria f__Comamonadaceae_HE993549 0.00 0.02 0.03 
Proteobacteria f__Comamonadaceae_HQ232436 0.00 0.02 0.03 
Proteobacteria f__Rhodobacteraceae_HM129109 0.00 0.02 0.03 
Actinobacteria Phycicoccus 0.03 0.00 0.01 

Chloroflexi o__JG30-KF-CM45_JQ624352 0.03 0.00 0.01 
Firmicutes Acetobacterium 0.03 0.00 0.01 
Firmicutes Ruminococcaceae UCG-013 0.03 0.00 0.01 
Unassigned Unassigned; novel OTU11 0.03 0.00 0.01 
Chloroflexi o__JG30-KF-CM45_HM316086 0.02 0.01 0.01 
Firmicutes Coprothermobacter 0.02 0.01 0.01 

Proteobacteria Methylocapsa 0.02 0.01 0.01 
Verrucomicrobia Verrucomicrobium 0.02 0.01 0.01 

Proteobacteria Methylobacterium 0.01 0.02 0.01 
Actinobacteria Actinotignum 0.00 0.03 0.01 

Firmicutes Veillonella 0.00 0.03 0.01 
Gracilibacteria p__Gracilibacteria_HQ860702 0.00 0.03 0.01 
Proteobacteria f__Comamonadaceae_AB200293 0.00 0.03 0.01 

Verrucomicrobia f__Verrucomicrobiaceae_HQ118308 0.00 0.03 0.01 



Actinobacteria o__Micrococcales_CU925140 0.03 0.01 0.00 
Firmicutes Enterococcus 0.03 0.01 0.00 
Firmicutes o__Selenomonadales_AB806235 0.03 0.01 0.00 

Proteobacteria Tabrizicola 0.03 0.01 0.00 
Firmicutes Megasphaera 0.02 0.02 0.00 

Verrucomicrobia f__Verrucomicrobiaceae_KF071300 0.02 0.02 0.00 
Actinobacteria Tessaracoccus 0.01 0.03 0.00 
Proteobacteria Nitratireductor 0.01 0.03 0.00 
Proteobacteria o__Oligoflexales_novel OTU591 0.01 0.03 0.00 
Proteobacteria Rhizobacter 0.01 0.03 0.00 

Verrucomicrobia Akkermansia 0.01 0.03 0.00 
Verrucomicrobia f__Verrucomicrobiaceae_HM329157 0.01 0.03 0.00 
Actinobacteria f__Microthricaceae_AY743693 0.00 0.04 0.00 
Bacteroidetes f__Cytophagaceae_novel OTU76 0.00 0.04 0.00 
Unassigned Unassigned; novel OTU51 0.00 0.04 0.00 
Unassigned Unassigned; novel OTU57 0.00 0.04 0.00 
Unassigned Unassigned; novel OTU585 0.00 0.04 0.00 

Bacteroidetes c__WCHB1-32_JQ723616 0.00 0.00 0.04 
Bacteroidetes Cytophaga 0.00 0.00 0.04 
Bacteroidetes f__Chitinophagaceae_novel OTU19 0.00 0.00 0.04 
Bacteroidetes f__Chitinophagaceae_novel OTU74 0.00 0.00 0.04 
Bacteroidetes f__Draconibacteriaceae_KM410485 0.00 0.00 0.04 
Bacteroidetes f__NS11-12 marine group_FJ546404 0.00 0.00 0.04 
Bacteroidetes Rikenellaceae RC9 gut group 0.00 0.00 0.04 
Chlamydiae o__Chlamydiales_novel OTU343 0.00 0.00 0.04 
Firmicutes Anaerosinus 0.00 0.00 0.04 

Fusobacteria f__Leptotrichiaceae_KC432497 0.00 0.00 0.04 
Gracilibacteria p__Gracilibacteria_novel OTU107 0.00 0.00 0.04 

Unassigned Unassigned; novel OTU21 0.00 0.00 0.04 
Unassigned Unassigned; novel OTU40 0.00 0.00 0.04 
Unassigned Unassigned; novel OTU54 0.00 0.00 0.04 
Unassigned Unassigned; novel OTU81 0.00 0.00 0.04 
Unassigned Unassigned; novel OTU86 0.00 0.00 0.04 

Parcubacteria p__Parcubacteria_novel OTU811 0.00 0.00 0.04 
Proteobacteria Alkanindiges 0.00 0.00 0.04 
Proteobacteria Desulfomicrobium 0.00 0.00 0.04 
Proteobacteria f__mle1-27_AB286342 0.00 0.00 0.04 
Proteobacteria f__Rhodocyclaceae_AF245350 0.00 0.00 0.04 
Proteobacteria f__TK34_novel OTU175 0.00 0.00 0.04 
Proteobacteria o__DB1-14_novel OTU1084 0.00 0.00 0.04 
Proteobacteria Sphaerotilus 0.00 0.00 0.04 

Saccharibacteria p__Saccharibacteria_JQ191024 0.00 0.00 0.04 
Candidate division SR1 p__Candidate division SR1_JF917292 0.01 0.00 0.03 

Firmicutes A55_D21 0.01 0.00 0.03 
Proteobacteria f__Comamonadaceae_HQ462550 0.01 0.00 0.03 

Saccharibacteria p__Saccharibacteria_HQ132439 0.01 0.00 0.03 
Bacteroidetes c__WCHB1-32_FM204957 0.00 0.01 0.03 
Bacteroidetes c__WCHB1-32_HM141872 0.00 0.01 0.03 
Bacteroidetes Emticicia 0.00 0.01 0.03 

Firmicutes Phascolarctobacterium 0.00 0.01 0.03 
Proteobacteria f__Comamonadaceae_DQ104935 0.00 0.01 0.03 
Proteobacteria f__Moraxellaceae_novel OTU78 0.00 0.01 0.03 
Proteobacteria f__SM2D12_HM278276 0.00 0.01 0.03 

Saccharibacteria p__Saccharibacteria_KM046964 0.00 0.01 0.03 
SHA-109 p__SHA-109_KJ783033 0.00 0.01 0.03 

Actinobacteria f__Actinomycetaceae_HM008736 0.02 0.00 0.01 
Proteobacteria Aminobacter 0.02 0.00 0.01 
Proteobacteria f__Beijerinckiaceae_KJ191883 0.02 0.00 0.01 
Proteobacteria f__Rhodospirillaceae_novel OTU350 0.02 0.00 0.01 



Saccharibacteria p__Saccharibacteria_novel OTU888 0.02 0.00 0.01 
Proteobacteria f__Rhodocyclaceae_LN569631 0.01 0.01 0.01 

Saccharibacteria p__Saccharibacteria_novel OTU954 0.01 0.01 0.01 
Actinobacteria o__Acidimicrobiales_novel OTU159 0.00 0.02 0.01 
Bacteroidetes f__LiUU-11-161_AY509379 0.00 0.02 0.01 

Firmicutes f__Syntrophomonadaceae_EF559046 0.00 0.02 0.01 
Fusobacteria Sebaldella 0.00 0.02 0.01 

Proteobacteria f__A0839_JQ318951 0.00 0.02 0.01 
Proteobacteria o__Sphingomonadales_JQ408099 0.00 0.02 0.01 
Proteobacteria Rubellimicrobium 0.00 0.02 0.01 
Proteobacteria sipK9 0.00 0.02 0.01 
Actinobacteria f__Actinomycetaceae_FJ542912 0.03 0.00 0.00 
Actinobacteria Luteococcus 0.03 0.00 0.00 

Chloroflexi o__JG30-KF-CM45_CU920279 0.03 0.00 0.00 
Planctomycetes f__Planctomycetaceae_FN436058 0.03 0.00 0.00 
Proteobacteria Rhodovarius 0.03 0.00 0.00 

Saccharibacteria p__Saccharibacteria_CU466685 0.03 0.00 0.00 
Firmicutes [Eubacterium] hallii group 0.02 0.01 0.00 
Firmicutes f__Lachnospiraceae_novel OTU110 0.02 0.01 0.00 
Firmicutes Ruminococcaceae NK4A214 group 0.02 0.01 0.00 

Proteobacteria f__Bradyrhizobiaceae_AB486220 0.02 0.01 0.00 
Actinobacteria f__Nocardioidaceae_AB166779 0.01 0.02 0.00 
Bacteroidetes Flavisolibacter 0.01 0.02 0.00 
Proteobacteria f__Comamonadaceae_JX971553 0.01 0.02 0.00 
Proteobacteria MWH-UniP1 aquatic group 0.01 0.02 0.00 

Saccharibacteria p__Saccharibacteria_AF268998 0.01 0.02 0.00 
Saccharibacteria p__Saccharibacteria_novel OTU864 0.01 0.02 0.00 

Bacteroidetes f__Chitinophagaceae_AJ575722 0.00 0.03 0.00 
Bacteroidetes f__env.OPS 17_JN090811 0.00 0.03 0.00 

Firmicutes f__Lachnospiraceae_HM445969 0.00 0.03 0.00 
Unassigned Unassigned; novel OTU447 0.00 0.03 0.00 
Unassigned Unassigned; novel OTU75 0.00 0.03 0.00 

Planctomycetes Singulisphaera 0.00 0.03 0.00 
Proteobacteria c__TA18_novel OTU202 0.00 0.03 0.00 
Proteobacteria f__Rhodobacteraceae_KC189683 0.00 0.03 0.00 
Proteobacteria f__Rhodocyclaceae_GQ844369 0.00 0.03 0.00 
Proteobacteria f__Sphingomonadaceae_HQ436496 0.00 0.03 0.00 
Proteobacteria o__NKB5_EU335403 0.00 0.03 0.00 
Proteobacteria o__Oligoflexales_novel OTU84 0.00 0.03 0.00 
Proteobacteria o__Xanthomonadales_LN570602 0.00 0.03 0.00 

Saccharibacteria p__Saccharibacteria_novel OTU391 0.00 0.03 0.00 
Saccharibacteria p__Saccharibacteria_novel OTU43 0.00 0.03 0.00 
Verrucomicrobia f__Verrucomicrobiaceae_AB247484 0.00 0.03 0.00 
Actinobacteria Brooklawnia 0.00 0.00 0.03 
Actinobacteria o__Frankiales_GQ017242 0.00 0.00 0.03 
Actinobacteria Rhodococcus 0.00 0.00 0.03 
Bacteroidetes Bacteroides 0.00 0.00 0.03 
Bacteroidetes Bergeyella 0.00 0.00 0.03 
Bacteroidetes c__WCHB1-32_FQ660068 0.00 0.00 0.03 
Bacteroidetes f__Chitinophagaceae_JN541148 0.00 0.00 0.03 
Bacteroidetes f__Chitinophagaceae_LK392925 0.00 0.00 0.03 
Bacteroidetes f__Chitinophagaceae_novel OTU261 0.00 0.00 0.03 
Bacteroidetes f__Chitinophagaceae_novel OTU529 0.00 0.00 0.03 
Bacteroidetes f__Chitinophagaceae_novel OTU948 0.00 0.00 0.03 
Bacteroidetes f__env.OPS 17_novel OTU943 0.00 0.00 0.03 
Bacteroidetes f__WCHB1-69_novel OTU494 0.00 0.00 0.03 
Fibrobacteres f__Fibrobacteraceae_novel OTU259 0.00 0.00 0.03 

Firmicutes Acetoanaerobium 0.00 0.00 0.03 
Firmicutes Bacillus 0.00 0.00 0.03 



Firmicutes f__Lachnospiraceae_JX000043 0.00 0.00 0.03 
Firmicutes Fastidiosipila 0.00 0.00 0.03 
Firmicutes Oscillibacter 0.00 0.00 0.03 
Firmicutes Proteiniclasticum 0.00 0.00 0.03 
Firmicutes Ruminococcaceae UCG-014 0.00 0.00 0.03 

Hydrogenedentes p__Hydrogenedentes_FM213068 0.00 0.00 0.03 
Unassigned Unassigned; novel OTU221 0.00 0.00 0.03 
Unassigned Unassigned; novel OTU323 0.00 0.00 0.03 
Unassigned Unassigned; novel OTU45 0.00 0.00 0.03 
Unassigned Unassigned; novel OTU70 0.00 0.00 0.03 

Parcubacteria p__Parcubacteria_JX105635 0.00 0.00 0.03 
Proteobacteria c__SPOTSOCT00m83_JF703353 0.00 0.00 0.03 
Proteobacteria f__Comamonadaceae_AB672262 0.00 0.00 0.03 
Proteobacteria f__Comamonadaceae_GQ008889 0.00 0.00 0.03 
Proteobacteria f__Comamonadaceae_JF681702 0.00 0.00 0.03 
Proteobacteria f__Comamonadaceae_JN128637 0.00 0.00 0.03 
Proteobacteria f__Comamonadaceae_KC286830 0.00 0.00 0.03 
Proteobacteria f__Comamonadaceae_KM035965 0.00 0.00 0.03 
Proteobacteria f__Competibacteraceae_novel OTU698 0.00 0.00 0.03 
Proteobacteria f__Competibacteraceae_novel OTU833 0.00 0.00 0.03 
Proteobacteria f__mle1-27_novel OTU642 0.00 0.00 0.03 
Proteobacteria f__Rhodobacteraceae_CU922876 0.00 0.00 0.03 
Proteobacteria f__Rhodocyclaceae_KC357950 0.00 0.00 0.03 
Proteobacteria f__Rhodospirillaceae_KC551763 0.00 0.00 0.03 
Proteobacteria o__B1-7BS_EU104237 0.00 0.00 0.03 
Proteobacteria Rickettsia 0.00 0.00 0.03 

Saccharibacteria p__Saccharibacteria_EU104337 0.00 0.00 0.03 
Saccharibacteria p__Saccharibacteria_novel OTU1037 0.00 0.00 0.03 

Spirochaetae Turneriella 0.00 0.00 0.03 
Actinobacteria Actinobaculum 0.01 0.00 0.01 
Bacteroidetes f__Chitinophagaceae_EU177675 0.01 0.00 0.01 

Firmicutes Erysipelotrichaceae UCG-003 0.01 0.00 0.01 
Firmicutes f__Family XI_HE650065 0.01 0.00 0.01 
Firmicutes Leuconostoc 0.01 0.00 0.01 
Firmicutes Vagococcus 0.01 0.00 0.01 
Unassigned Unassigned; novel OTU827 0.01 0.00 0.01 

Proteobacteria Citrobacter 0.01 0.00 0.01 
Proteobacteria f__A0839_AF236002 0.01 0.00 0.01 
Proteobacteria f__Rhodobacteraceae_GQ452286 0.01 0.00 0.01 
Synergistetes f__Synergistaceae_FJ375444 0.01 0.00 0.01 

Actinobacteria Olsenella 0.00 0.01 0.01 
Bacteroidetes f__Chitinophagaceae_LN560252 0.00 0.01 0.01 
Bacteroidetes f__Saprospiraceae_HQ827970 0.00 0.01 0.01 
Bacteroidetes f__WCHB1-69_KM410799 0.00 0.01 0.01 
Bacteroidetes f__WCHB1-69_novel OTU874 0.00 0.01 0.01 

Firmicutes [Anaerorhabdus] furcosa group 0.00 0.01 0.01 
Firmicutes Family XIII AD3011 group 0.00 0.01 0.01 
Firmicutes Propionispira 0.00 0.01 0.01 

Fusobacteria Leptotrichia 0.00 0.01 0.01 
Planctomycetes c__vadinHA49_APMI01149768 0.00 0.01 0.01 
Proteobacteria Candidatus Odyssella 0.00 0.01 0.01 
Proteobacteria Curvibacter 0.00 0.01 0.01 
Proteobacteria Escherichia-Shigella 0.00 0.01 0.01 
Proteobacteria f__Comamonadaceae_AB516154 0.00 0.01 0.01 
Proteobacteria f__Comamonadaceae_AF143840 0.00 0.01 0.01 
Proteobacteria f__Comamonadaceae_GQ096191 0.00 0.01 0.01 
Proteobacteria f__Comamonadaceae_KC527620 0.00 0.01 0.01 
Proteobacteria f__Neisseriaceae_AY426973 0.00 0.01 0.01 
Proteobacteria f__Neisseriaceae_JF830238 0.00 0.01 0.01 



Proteobacteria f__Rhodocyclaceae_KC331484 0.00 0.01 0.01 
Proteobacteria Lampropedia 0.00 0.01 0.01 
Proteobacteria o__DB1-14_JF203592 0.00 0.01 0.01 
Proteobacteria o__DB1-14_novel OTU1006 0.00 0.01 0.01 
Proteobacteria o__DB1-14_novel OTU1080 0.00 0.01 0.01 
Proteobacteria o__Oligoflexales_novel OTU479 0.00 0.01 0.01 
Proteobacteria Sulfurospirillum 0.00 0.01 0.01 

Saccharibacteria p__Saccharibacteria_GQ023532 0.00 0.01 0.01 
Saccharibacteria p__Saccharibacteria_novel OTU324 0.00 0.01 0.01 
Saccharibacteria p__Saccharibacteria_novel OTU393 0.00 0.01 0.01 
Saccharibacteria p__Saccharibacteria_novel OTU69 0.00 0.01 0.01 
Actinobacteria f__Coriobacteriaceae_novel OTU64 0.02 0.00 0.00 
Euryarchaeota Methanobacterium 0.02 0.00 0.00 

Firmicutes Dialister 0.02 0.00 0.00 
Saccharibacteria p__Saccharibacteria_novel OTU505 0.02 0.00 0.00 

Tenericutes o__Mollicutes RF9_EU843501 0.02 0.00 0.00 
Actinobacteria f__Intrasporangiaceae_EU090713 0.01 0.01 0.00 
Actinobacteria Senegalimassilia 0.01 0.01 0.00 
Euryarchaeota Methanosphaera 0.01 0.01 0.00 

Firmicutes Turicibacter 0.01 0.01 0.00 
Unassigned Unassigned; novel OTU375 0.01 0.01 0.00 

Proteobacteria o__Rhizobiales_novel OTU222 0.01 0.01 0.00 
Saccharibacteria p__Saccharibacteria_HM262797 0.01 0.01 0.00 
Saccharibacteria p__Saccharibacteria_LN561154 0.01 0.01 0.00 
Saccharibacteria p__Saccharibacteria_novel OTU392 0.01 0.01 0.00 
Saccharibacteria p__Saccharibacteria_novel OTU918 0.01 0.01 0.00 
Verrucomicrobia f__Verrucomicrobiaceae_KC189674 0.01 0.01 0.00 
Verrucomicrobia f__Verrucomicrobiaceae_novel OTU764 0.01 0.01 0.00 
Actinobacteria f__Kineosporiaceae_HM036657 0.00 0.02 0.00 
Actinobacteria f__Microbacteriaceae_FJ542898 0.00 0.02 0.00 
Actinobacteria f__Microbacteriaceae_HF562460 0.00 0.02 0.00 
Actinobacteria o__Micrococcales_EU009865 0.00 0.02 0.00 
Actinobacteria Paraeggerthella 0.00 0.02 0.00 

Armatimonadetes p__Armatimonadetes_novel OTU351 0.00 0.02 0.00 
Armatimonadetes p__Armatimonadetes_novel OTU498 0.00 0.02 0.00 

Bacteroidetes f__Chitinophagaceae_KJ783211 0.00 0.02 0.00 
Bacteroidetes f__Draconibacteriaceae_AY133094 0.00 0.02 0.00 
Bacteroidetes f__Saprospiraceae_KC551756 0.00 0.02 0.00 

Candidate division SR1 p__Candidate division SR1_novel OTU627 0.00 0.02 0.00 
Candidate division WS6 p__Candidate division WS6_FJ710710 0.00 0.02 0.00 

Chloroflexi f__Caldilineaceae_HQ014651 0.00 0.02 0.00 
Cyanobacteria c__ML635J-21_HJ352604 0.00 0.02 0.00 
Euryarchaeota Methanosaeta 0.00 0.02 0.00 

Firmicutes Anaerococcus 0.00 0.02 0.00 
Firmicutes f__Lachnospiraceae_JQ085718 0.00 0.02 0.00 

Gracilibacteria p__Gracilibacteria_novel OTU622 0.00 0.02 0.00 
Unassigned Unassigned; novel OTU205 0.00 0.02 0.00 
Unassigned Unassigned; novel OTU605 0.00 0.02 0.00 
Unassigned Unassigned; novel OTU606 0.00 0.02 0.00 
Unassigned Unassigned; novel OTU704 0.00 0.02 0.00 
Unassigned Unassigned; novel OTU762 0.00 0.02 0.00 

Lentisphaerae c__PBS-III-20_KM410683 0.00 0.02 0.00 
Proteobacteria Bauldia 0.00 0.02 0.00 
Proteobacteria Candidatus Accumulimonas 0.00 0.02 0.00 
Proteobacteria CPB_CS1 0.00 0.02 0.00 
Proteobacteria f__A0839_HQ433565 0.00 0.02 0.00 
Proteobacteria f__Alcaligenaceae_EF205485 0.00 0.02 0.00 
Proteobacteria f__Beijerinckiaceae_AB690775 0.00 0.02 0.00 
Proteobacteria f__Comamonadaceae_AB672263 0.00 0.02 0.00 



Proteobacteria f__Comamonadaceae_AR381565 0.00 0.02 0.00 
Proteobacteria f__Enterobacteriaceae_KM502221 0.00 0.02 0.00 
Proteobacteria f__Hyphomicrobiaceae_FJ375431 0.00 0.02 0.00 
Proteobacteria f__Methylocystaceae_AB930786 0.00 0.02 0.00 
Proteobacteria f__mle1-27_novel OTU403 0.00 0.02 0.00 
Proteobacteria f__Neisseriaceae_GU199448 0.00 0.02 0.00 
Proteobacteria f__Rhizobiaceae_HQ728398 0.00 0.02 0.00 
Proteobacteria f__Rhodobacteraceae_KC683279 0.00 0.02 0.00 
Proteobacteria f__Rhodobacteraceae_novel OTU101 0.00 0.02 0.00 
Proteobacteria f__Rhodocyclaceae_JN391964 0.00 0.02 0.00 
Proteobacteria f__Rhodospirillaceae_novel OTU537 0.00 0.02 0.00 
Proteobacteria f__Xanthomonadaceae_EF540404 0.00 0.02 0.00 
Proteobacteria Falsirhodobacter 0.00 0.02 0.00 
Proteobacteria Methylophilus 0.00 0.02 0.00 
Proteobacteria mle1-27 0.00 0.02 0.00 
Proteobacteria o__DB1-14_KF963646 0.00 0.02 0.00 
Proteobacteria o__DB1-14_LK392860 0.00 0.02 0.00 
Proteobacteria o__DB1-14_novel OTU117 0.00 0.02 0.00 
Proteobacteria o__Oligoflexales_EU556982 0.00 0.02 0.00 
Proteobacteria o__Oligoflexales_GU444087 0.00 0.02 0.00 
Proteobacteria o__Oligoflexales_novel OTU188 0.00 0.02 0.00 
Proteobacteria o__Oligoflexales_novel OTU29 0.00 0.02 0.00 
Proteobacteria o__Oligoflexales_novel OTU592 0.00 0.02 0.00 
Proteobacteria o__Rhizobiales_novel OTU296 0.00 0.02 0.00 
Proteobacteria o__Rickettsiales_novel OTU349 0.00 0.02 0.00 
Proteobacteria Ramlibacter 0.00 0.02 0.00 
Proteobacteria Stella 0.00 0.02 0.00 
Proteobacteria Tolumonas 0.00 0.02 0.00 

Saccharibacteria p__Saccharibacteria_JF139710 0.00 0.02 0.00 
Saccharibacteria p__Saccharibacteria_KJ783132 0.00 0.02 0.00 
Saccharibacteria p__Saccharibacteria_novel OTU489 0.00 0.02 0.00 

SAR Conthreep 0.00 0.02 0.00 
Verrucomicrobia f__01D2Z36_JN437836 0.00 0.02 0.00 
Verrucomicrobia f__Verrucomicrobiaceae_HM186036 0.00 0.02 0.00 
Verrucomicrobia f__Verrucomicrobiaceae_novel OTU841 0.00 0.02 0.00 

Cyanobacteria c__ML635J-21_AB354619 0.00 0.00 0.01 
Gracilibacteria p__Gracilibacteria_JQ624257 0.00 0.00 0.01 

Unassigned Unassigned; novel OTU563 0.00 0.00 0.01 
Unassigned Unassigned; novel OTU790 0.00 0.00 0.01 

Proteobacteria Aquicella 0.00 0.00 0.01 
Proteobacteria f__Rhodocyclaceae_KF956466 0.00 0.00 0.01 
Proteobacteria Thalassospira 0.00 0.00 0.01 
Proteobacteria Uliginosibacterium 0.00 0.00 0.01 
Proteobacteria Undibacterium 0.00 0.00 0.01 

Firmicutes Saccharofermentans 0.01 0.00 0.00 
Unassigned Unassigned; novel OTU724 0.01 0.00 0.00 

Saccharibacteria p__Saccharibacteria_novel OTU390 0.01 0.00 0.00 
Bacteroidetes Terrimonas 0.00 0.01 0.00 
Unassigned Unassigned; novel OTU576 0.00 0.01 0.00 

Proteobacteria Bacteriovorax 0.00 0.01 0.00 
Proteobacteria f__Comamonadaceae_JN656871 0.00 0.01 0.00 

Saccharibacteria p__Saccharibacteria_novel OTU964 0.00 0.01 0.00 
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