
Figure S1. Domain architectures of HKIII protein sequences revealed by CDvist.
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o class|HKIII|gi|655138596 Hpt Hpt T2SSE_N HATPase_c

o class|HKIII|gi|504615194 GAF PAS_10 Hpt HATPase_c

o class|HKIII|gi|740250761 PilJ MGC­24 PAS PAS_4 Hpt HATPase_c

o class|HKIII|gi|835550860 PilJ PAS Hpt HATPase_c

o class|HKIII|gi|506312998 PilJ PAS Hpt HATPase_c

o class|HKIII|gi|738155491 BSD PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|495139705 PilJ MGC­24 PAS_4 Hpt PAC4 HATPase_c

o class|HKIII|gi|500125088 PilJ MGC­24 PAS Hpt PAC4 HATPase_c

o class|HKIII|gi|499803445 PilJ MGC­24 PAS_9 Hpt PAC4 HATPase_c

o class|HKIII|gi|651964581 DUF3290 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|505249080 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|497355914 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|797012589 Hpt HATPase_c

o class|HKIII|gi|506297309 Hpt HATPase_c

o class|HKIII|gi|518431993 Hpt HATPase_c

o class|HKIII|gi|516642659 Hpt HATPase_c

o class|HKIII|gi|517085808 Hpt HATPase_c

o class|HKIII|gi|517225996 Hpt HATPase_c

o class|HKIII|gi|518436110 Hpt HATPase_c

o class|HKIII|gi|739733815 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|518803287 PilJ PAS_9 Hpt HATPase_c

o class|HKIII|gi|652665617 DUF1049 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|736301885 GRP PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|750349264 4HB_MCP_1 Glycophorin_A PAS_4 Hpt HATPase_c

o class|HKIII|gi|656071789 PilJ DUF2681 PAS_4 Hpt HATPase_c

o class|HKIII|gi|497887608 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|546173382 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|499832020 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|521256164 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|500954550 PilJ Sec20 PAS_4 Hpt HATPase_c

o class|HKIII|gi|652665026 PilJ DUF2681 PAS_9 Hpt HATPase_c

o class|HKIII|gi|489895042
MLANA PilJ DUF2681 PAS Hpt HATPase_c
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o class|HKIII|gi|496976154 PilJ PAS_9 Hpt HATPase_c

o class|HKIII|gi|692422386 DUF3290 PilJ Podoplanin PAS Hpt HATPase_c

o class|HKIII|gi|696250368 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|740487499 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|692411651 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|763018841 PilJ DUF1049 PAS_4 Hpt HATPase_c

o class|HKIII|gi|740484430 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|757693543 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|696249996 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|740474846 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|648255155 PilJ DUF2681 PAS_4 Hpt HATPase_c

o class|HKIII|gi|518219567 PilJ DUF1049 PAS_4 Hpt HATPase_c

o class|HKIII|gi|740479473 PilJ DUF1049 PAS_9 Hpt HATPase_c

o class|HKIII|gi|750378902 PilJ DUF2681 PAS_4 Hpt PAC4 HATPase_c

o class|HKIII|gi|750385605 PilJ PAS_9 Hpt HATPase_c

o class|HKIII|gi|740482323 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|740486649 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|740487984 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|489887923 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|489881751 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|740483730 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|740480173 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|740504606 Pro­rich PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|736177239 4HB_MCP_1 DUF2681 PAS_4 Hpt HATPase_c

o class|HKIII|gi|736298769 4HB_MCP_1 DUF2681 PAS_4 Hpt HATPase_c

o class|HKIII|gi|652645441 4HB_MCP_1 DUF2681 PAS_4 Hpt HTH_AraC HATPase_c

o class|HKIII|gi|738436616 Bap31 PAS_4 Hpt HATPase_c

o class|HKIII|gi|736170746 Asp­B­Hydro_N PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|518348843 4HB_MCP_1 RCR PAS_9 Hpt HATPase_c

o class|HKIII|gi|497452974 GRP PilJ DUF2681 PAS_9 Hpt HATPase_c

o class|HKIII|gi|494912836 PilJ Sigma_reg_N PAS_4 Hpt HATPase_c

o class|HKIII|gi|797006444 PilJ PAS_9 Hpt HATPase_c

o class|HKIII|gi|797005337 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|497356197 PilJ PAS_4 Hpt HATPase_c
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http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.43.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_43.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/DUF2681
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.44.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_44.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/DUF1049
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.45.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_45.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/DUF1049
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.46.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_46.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/DUF2681
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/PAC4
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.47.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_47.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.48.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_48.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.49.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_49.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.50.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_50.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.51.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_51.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.52.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_52.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.53.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_53.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.54.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_54.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.55.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_55.json
http://pfam.sanger.ac.uk/family/Pro-rich
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.56.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_56.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/DUF2681
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.57.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_57.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/DUF2681
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.58.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_58.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/DUF2681
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HTH_AraC
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.59.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_59.json
http://pfam.sanger.ac.uk/family/Bap31
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.60.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_60.json
http://pfam.sanger.ac.uk/family/Asp-B-Hydro_N
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.61.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_61.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/RCR
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.62.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_62.json
http://pfam.sanger.ac.uk/family/GRP
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/DUF2681
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.63.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_63.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/Sigma_reg_N
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.64.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_64.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.65.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_65.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.66.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_66.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c


o class|HKIII|gi|739691800 Ammonium_transp HAMP PAS_9 Hpt PAC4 HATPase_c

o class|HKIII|gi|517817909 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|817219024 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|736957217 PilJ PAS_4 Hpt HATPase_c

o class|HKIII|gi|495559887 PilJ PilJ AAA_23 Syndecan PAS_4 Hpt HATPase_c

o class|HKIII|gi|504615233 Cache_3 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|523636478 AC_N AC_N PAS_4 Hpt ArsA_ATPase HATPase_c

o class|HKIII|gi|504616453 Glyco_hydro_2_N 7TMR­DISM_7TM PAS_9 PAS_4 Hpt HATPase_c

o class|HKIII|gi|504436912 Ammonium_transp HAMP PAS_4 GBP_repeat Hpt p450 HATPase_c

o class|HKIII|gi|503078263 Ammonium_transp HAMP PAS_7 PAS_4 Hpt PAC4 HATPase_c

o class|HKIII|gi|503735839 AC_N DUF2371 PAS_4 Hpt HATPase_c

o class|HKIII|gi|739693010 PAS_4 Hpt HATPase_c

o class|HKIII|gi|522820409 SMP_2 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|501191013 CHASE8 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|517351124 FeS PAS_4 Hpt HATPase_c

o class|HKIII|gi|763381990 Hpt HATPase_c

o class|HKIII|gi|750197282 4HB_MCP_1 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|739120376 CBS CBS PAS_4 Hpt HATPase_c

o class|HKIII|gi|551342614 CBS CBS PAS_4 Hpt HATPase_c

o class|HKIII|gi|753006351 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|495124714 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|503360762 4HB_MCP_1 HAMP PAS_9 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|500119233 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|802675624 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|518531666 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|651302087 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|755076705 4HB_MCP_1 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|518407428 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|653279583 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|655957358 4HB_MCP_1 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|739387235 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|737048256 4HB_MCP_1 CHASE3 PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|738773312
4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|737060372

http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.67.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_67.json
http://pfam.sanger.ac.uk/family/Ammonium_transp
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/PAC4
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.68.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_68.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.69.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_69.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.70.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_70.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.71.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_71.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/AAA_23
http://pfam.sanger.ac.uk/family/Syndecan
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.72.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_72.json
http://pfam.sanger.ac.uk/family/Cache_3
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.73.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_73.json
http://pfam.sanger.ac.uk/family/AC_N
http://pfam.sanger.ac.uk/family/AC_N
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/ArsA_ATPase
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.74.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_74.json
http://pfam.sanger.ac.uk/family/Glyco_hydro_2_N
http://pfam.sanger.ac.uk/family/7TMR-DISM_7TM
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.75.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_75.json
http://pfam.sanger.ac.uk/family/Ammonium_transp
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/GBP_repeat
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/p450
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.76.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_76.json
http://pfam.sanger.ac.uk/family/Ammonium_transp
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_7
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/PAC4
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.77.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_77.json
http://pfam.sanger.ac.uk/family/AC_N
http://pfam.sanger.ac.uk/family/DUF2371
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.78.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_78.json
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.79.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_79.json
http://pfam.sanger.ac.uk/family/SMP_2
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.80.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_80.json
http://pfam.sanger.ac.uk/family/CHASE8
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.81.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_81.json
http://pfam.sanger.ac.uk/family/FeS
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.82.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_82.json
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.83.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_83.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.84.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_84.json
http://pfam.sanger.ac.uk/family/CBS
http://pfam.sanger.ac.uk/family/CBS
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.85.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_85.json
http://pfam.sanger.ac.uk/family/CBS
http://pfam.sanger.ac.uk/family/CBS
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.86.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_86.json
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.87.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_87.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.88.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_88.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_9
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.89.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_89.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.90.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_90.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.91.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_91.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.92.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_92.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.93.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_93.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.94.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_94.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.95.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_95.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.96.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_96.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.97.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_97.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.98.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_98.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/CHASE3
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.99.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_99.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.100.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_100.json


4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|759964586 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|752627588 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|736173701 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|515273709 4HB_MCP_1 HAMP PAS Hpt HATPase_c

o class|HKIII|gi|736353923 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|495394131 4HB_MCP_1 HAMP PAS Hpt HATPase_c

o class|HKIII|gi|502999476 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493507890 4HB_MCP_1 HAMP PAS Hpt TA0956 LAMTOR5 HATPase_c

o class|HKIII|gi|516020600 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|495604567 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|748216378 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654282297 TarH HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|754970719 4HB_MCP_1 HAMP PAS Hpt DUF3670 LAMTOR5 HATPase_c

o class|HKIII|gi|817515989 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|662154485 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|654739754 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|654285991 4HB_MCP_1 HAMP PAS Hpt DUF3670 LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|654289796 4HB_MCP_1 HAMP PAS Hpt DUF3670 LAMTOR5 HATPase_c

o class|HKIII|gi|654263824 4HB_MCP_1 HAMP PAS Hpt DUF3670 LAMTOR5 HATPase_c

o class|HKIII|gi|654910693 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|503356616 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|754110243 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|646847951 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|652961888 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|503107410 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|737589791 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|501397204 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|499809641 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|494320274 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|836703566 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|656002861 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|515797793
4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|499617386

http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.101.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_101.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.102.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_102.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.103.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_103.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.104.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_104.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.105.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_105.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.106.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_106.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.107.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_107.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.108.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_108.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/TA0956
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.109.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_109.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.110.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_110.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.111.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_111.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.112.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_112.json
http://pfam.sanger.ac.uk/family/TarH
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.113.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_113.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/DUF3670
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.114.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_114.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://pfam.sanger.ac.uk/family/NusG_II
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.115.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_115.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://pfam.sanger.ac.uk/family/NusG_II
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.116.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_116.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://pfam.sanger.ac.uk/family/NusG_II
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.117.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_117.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/DUF3670
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://pfam.sanger.ac.uk/family/NusG_II
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.118.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_118.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/DUF3670
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.119.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_119.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/DUF3670
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.120.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_120.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.121.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_121.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.122.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_122.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.123.log
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4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|515802458 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|738768299 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|746325765 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|746370080 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|746359375 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|808996565 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|754750199 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|753857229 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|753868801 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|738749249 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|837949211 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|764684319 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|653771253 4HB_MCP_1 HAMP PAS Hpt Dimer_Tnp_Tn5 LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|496575950 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|639203762 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|640542152 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|490769113 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|640545345 4HB_MCP_1 HAMP PAS Hpt HATPase_c NusG_II

o class|HKIII|gi|771583396 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|501399227 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|771607884 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|544768085 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|746566756 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c NusG_II

o class|HKIII|gi|517250007 4HB_MCP_1 HAMP PAS Hpt DUF2075 HATPase_c

o class|HKIII|gi|754946836 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|516386725 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|738079726 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|817521411 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|516532689 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|503464490 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|640673351

4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|836688547 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c
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http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.141.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_141.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
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http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.160.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_160.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c


o class|HKIII|gi|756184150
4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|516535297 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|506357088 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|740925905 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|497783855 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|755826970 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|780344182 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|499977769 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|501334156 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493802248 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|766773077 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|749315485 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|736048134 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|815692827 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|500211747 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|504538014 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|780383145 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|738012510 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|501173465 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493444405 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|746158169 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493454872 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493448529 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|737992777 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493457290 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|504712601 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|736005925 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|837935282 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|851994443 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|667782990 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|736053277 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|759457996
4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|746310405 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_166.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.167.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_167.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_169.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.170.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_170.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_171.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_172.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_173.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.174.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_174.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.175.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_175.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.176.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_176.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.177.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_177.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.178.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_178.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.179.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_179.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.180.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_180.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.181.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_181.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.182.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_182.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.183.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_183.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.184.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_184.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.185.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_185.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.186.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_186.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_187.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_188.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_191.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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http://cdvist.utk.edu/codost_out//custom/201603170905/_192.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.193.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_193.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.194.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_194.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.195.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_195.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.196.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_196.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.197.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_197.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.198.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_198.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c


o class|HKIII|gi|836718105
4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|817358773 4HB_MCP_1 HAMP PAS_4 CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|499674842 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|749305472 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|850364354 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|544731619 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654276119 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493537209 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|736059117 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|493541232 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|736061708 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654267590 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|736020535 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654297408 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|499867261 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654294279 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|558014891 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|501298165 4HB_MCP_1 HAMP PAS CPSase_L_chain Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|501371336 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654915489 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|738037885 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|754956496 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|495005959 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|497455529 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654752749 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|754909743 4HB_MCP_1 HAMP PAS Hpt PaaX HATPase_c

o class|HKIII|gi|654775321 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654754797 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654281566 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|754982722 4HB_MCP_1 HAMP PAS_4 Hpt LAMTOR5 HATPase_c

o class|HKIII|gi|654306459 4HB_MCP_1 HAMP PAS Hpt HATPase_c

o class|HKIII|gi|654767435

4HB_MCP_1 HAMP PAS Hpt HATPase_c

o class|HKIII|gi|737557440 4HB_MCP_1 HAMP PAS Hpt HATPase_c

http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.199.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_199.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.200.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_200.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS_4
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.201.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_201.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.202.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_202.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.203.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_203.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.204.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_204.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.205.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_205.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.206.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_206.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.207.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_207.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.208.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_208.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.209.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_209.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.210.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_210.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.211.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_211.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.212.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_212.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.213.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_213.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.214.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_214.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.215.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_215.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.216.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_216.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/CPSase_L_chain
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.217.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_217.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.218.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_218.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.219.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_219.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.220.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_220.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.221.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_221.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.222.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_222.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.223.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_223.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.224.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_224.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/PaaX
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.225.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_225.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.226.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_226.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.227.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_227.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/HAMP
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/LAMTOR5
http://pfam.sanger.ac.uk/family/HATPase_c
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o class|HKIII|gi|496199283
4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c Toxin_8

o class|HKIII|gi|517229205 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c Toxin_8

o class|HKIII|gi|652944252 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c Toxin_8

o class|HKIII|gi|517243151 4HB_MCP_1 HAMP PAS Hpt LAMTOR5 HATPase_c PAPA­1

o class|HKIII|gi|502854479 4HB_MCP_1 HAMP PAS Hpt HATPase_c PAPA­1

o class|HKIII|gi|738047809 4HB_MCP_1 HAMP PAS PAS_4 Hpt GlnD_UR_UTase HATPase_c

o class|HKIII|gi|504018756 4HB_MCP_1 HAMP PAS Hpt HATPase_c

o class|HKIII|gi|780075558 4HB_MCP_1 HAMP PAS Hpt HATPase_c

o class|HKIII|gi|748705472 PAS_10 Hpt HATPase_c

o class|HKIII|gi|501190418 NIT HAMP PAS_10 Hpt HATPase_c

o class|HKIII|gi|769241161 NIT HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|644391099 PAS BLOC1_2 PAS_4 Hpt HATPase_c

o class|HKIII|gi|754455426 PAS_8 PAS_9 PAS_4 Hpt HATPase_c

o class|HKIII|gi|504904375 PAS_8 PAS_9 PAS_4 Hpt HATPase_c

o class|HKIII|gi|499478185 PAS_8 PAS_9 BLOC1_2 PAS Hpt HATPase_c

o class|HKIII|gi|740664378 PAS_8 PAS_9 BLOC1_2 PAS Hpt HATPase_c

o class|HKIII|gi|736597957 HD_5 SBP_bac_3 SBP_bac_3 DUF1049 PAS_7 Hpt HATPase_c

o class|HKIII|gi|652778206 Glyco_hydro_2_N 7TMR­DISM_7TM PAS_4 Hpt DUF1796 H­kinase_dim HATPase_c

o class|HKIII|gi|550657717 OSTbeta DUF2222 HAMP PAS_4 Hpt HATPase_c

o class|HKIII|gi|547816364 Hpt HATPase_c

o class|HKIII|gi|490135958 Hpt HATPase_c

o class|HKIII|gi|512176344 Hpt HATPase_c
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4HB_MCP_1 HAMP PAS Hpt HATPase_c
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Figure S2. Secondary structure prediction for the typical HKIII protein. 
Gray rectangles depict alpha helices and black - beta-strands. 
Domain architecture of the same protein sequence is shown below.



Figure S3. Co-presences of HKIII genes and genes coding for accessory proteins - 
MCP, CheY and CheX - found in the same gene neighborhood.



 

 

 

 

 

 

Figure S4. The phylogenetic tree of HKII- and HKIII-associated MCPs (MCPsignal 

domains) shown as black and red respectively. All available HKIII-associated and 

representative HKII-associated MCPs were used in the multiple sequence alignment. 

HKII-associated MCPs represented all chemotaxis classes from major bacterial phyla. 

 



 

 

 

 

 

 

       

 

 

Figure S5. Salt bridges and aromatic residues making potential contacts mapped on 

the Tsr (left) and HKIII-MCP model (right) structures.    

 

 

 

 

 



Figure S6. Multiple sequence alignment of the MCP tip region from MCPHKIII sequences 

(identified by GI numbers) and selected representatives of full-length MCP from different 

length classes (identified by locus tags). 

 

 

149793551                ISDTITVLAINASIETSKENIDREGLSRIAEMIMELSNNTR 

748705468                IVVGSKILAINAQIEAARLGQAGQAFSVVAQQMKVFSMETK 

501027362                IVNQVIIVALNASIEAARAGEHGRGFAVVAAEVRSLAQRAE 

750198371                IVSQVVIVALNASIEAARAGAHGRGFAVVASEVRELAQRAE 

736173705                IVNQVIIVALNASIEAARAGTHGRGFAVVASEVRDLAQRAE 

736353940                IVNQVIIVALNASIEAARAGAHGRGFAVVASEVRDLAQRAE 

502999475                IVNQVIIVALNASIEAARAGAHGRGFAVVAQEVRDLAQRAE 

748616433                IVNQVIIVALNASIEAARAGVHGRGFAVVAQEVRDLAQRAE 

748216376                IVNQVIIVALNASIEAARAGVHGRGFAVVAQEVRDLAQRAE 

516020601                IVNQVIIVALNASIEAARAGVHGRGFAVVAQEVRDLAQRAE 

495604565                IVNQVIIVALNASIEAARAGVHGRGFAVVAQEVRDLAQRAE 

737846699                IVRHVVIVSLNASIEAARAGTVGRGFAVVAGEVRTLAARSE 

519050491                IVRHVVIVSLNASIEAARAGQVGRGFAVVAGEVRELAARSE 

501399226                IVRHVVIVSLNASIEAARAGQAGRGFAVVASEVRSLAARSE 

544768086                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRSLAARSE 

653820470                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRSLAARSE 

490769114                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRSLAARSE 

739193639                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRSLAARSE 

746566757                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRSLAARSE 

771583398                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRALAARSE 

496533367                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRALAARSE 

739167756                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRALAARSE 

653771256                IVRHVVIVSLNASIEAARAGTAGRGFAVVASEVRALAARSE 

652961889                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRSLAARSE 

499809642                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRALAARSE 

771607883                IVRHVVIVSLNASIEAARAGQAGRGFAVVASEVRTLAARSE 

498503844                IVRHVLIVSLNASIEAARAGSAGRGFGIVAGEVRSLATRSE 

560180726                IVRHVLIVSLNASIEAARAGAAGRGFGIVASEVRALATRSE 

746364335                IVRHVLIVSLNASIEAARAGAAGRGFGIVASEVRALATRSE 

754750200                IVRHVLIVSLNASIEAARAGTAGRGFGIVASEVRALATRSE 

808996568                IVRHVLIVSLNASIEAARAGTAGRGFGIVASEVRALATRSE 

746325654                IVRHVLIVSLNASIEAARAGTAGRGFGIVASEVRALATRSE 

746355811                IVRHVLIVSLNASIEAARAGTAGRGFGIVASEVRALATRSE 

764684321                IVRHVLIVSLNASIEAARAGTAGRGFGIVASEVRALATRSE 

515802459                IVRHVLIVSLNASIEAARAGPAGRGFGIVASEVRSLATRSE 

780345761                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

815692854                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

759573220                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

780383915                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

648533631                IVQHVLIVSLNASIEAARAGTAGRGFSIVAGEVRSLASRSQ 

652944253                IVQHVLIVSLNASIEAARAGTAGRGFSIVAGEVRSLASRSQ 

504018755                IVQHVLIVSLNASIEAARAGAAGRGFSIVASEVRALASRSQ 

497455528                IVRHVLIVSLNASIEAARAGAAGRGFSIVASEVRSLAARSQ 

754956497                IVRHVLIVSLNASIEAARAGAAGRGFSIVASEVRALAARSQ 

916784943                IVKQVVIVALNASIEAARAGEQGRGFAVVANEMRTLANRAD 

918255812                IVSQMIIVALNASIEAARAGAAGQGFAVVANEMRSLSVRAE 

653279581                IVRQLVIVALNASIEAARAGTMGRGFAVVADEMRSLSVRAE 

518407427                IVRQLVIVALNASIEAARAGTMGRGFAVVADEMRSLSVRAE 

551342613                ITKQTILLALNASIEAARAGEHGRGFAIVAEEVRNLANRSE 

836703573                IVKHVVIVSLNASIEAARAGTAGRGFAVVASEVRALAARSE 

737505137                IVRHVVIVSLNASIEAARAGAAGRGFAVVASEVRTLAARSE 

503356617                IVRHVVIVSLNASIEAARAGAAGRGFAVVASEVRTLAARSE 



503107409                IVRHVVIVSLNASIEAARAGHAGRGFAVVASEVRSLAARSE 

654289795                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRSLAARSE 

654263825                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRSLAARSE 

654285990                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRSLAARSE 

754970720                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRSLAARSE 

646847946                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRSLAARSE 

817515987                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRALAARSE 

654739755                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRALAARSE 

501397203                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRALAARSE 

737589793                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRALAARSE 

494320278                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRALAARSE 

662154484                IVRHVVIVSLNASIEAARAGPAGRGFAVVASEVRALAARSE 

740925859                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRTLAARSQ 

850364459                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

736062836                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

759459916                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

736059972                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

736015966                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

753122160                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

851994508                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

736051165                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

759483873                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

736004547                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

836718987                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

817359757                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

746310544                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

499674841                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

837936075                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

736006186                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

757755262                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

667782989                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

736053276                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

755829169                IVAHVSIVSLNASIEAARAGTAGRGFSIVASEVRGLAARSQ 

753123111                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

759451629                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

753120977                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

749305470                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

749316988                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

736052997                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

499867260                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

762943181                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

753124026                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

736001960                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

738013829                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

917489578                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

746158643                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

501444433                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

782656616                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

493444406                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

493448528                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

753127051                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

766773244                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

736048194                IVAHVSIVSLNASIEAARAGAAGRGFSIVASEVRGLAARSQ 

736020691                IVAHVSIVSLNASIEAARAGSAGRGFSIVASEVRGLAARSQ 

654775322                IVSHVLIVSLNASIEAARAGAAGRGFSIVAGEVRTLATRSQ 

654754798                IVSHVLIVSLNASIEAARAGAAGRGFSIVAGEVRTLATRSQ 

754909938                IVSHVLIVSLNASIEAARAGAAGRGFSIVAGEVRSLATRSQ 

654752750                IVSHVLIVSLNASIEAARAGAAGRGFSIVAGEVRSLATRSQ 

654306460                IVSHVLIVSLNASIEAARAGSAGRGFSIVAGEVRTLATRSQ 

759482225                IVSHVLIVSLNASIEAARAGAAGRGFSIVAGEVRALATRSQ 

654767434                IVSHVLIVSLNASIEAARAGAAGRGFSIVAGEVRALATRSQ 

737557441                IVSHVLIVSLNASIEAARAGAAGRGFSIVAGEVRALATRSQ 

654772510                IVSHVLIVSLNASIEAARAGSAGRGFSIVAGEVRALATRSQ 



522054776                IVAHVLIVSLNASIEAARAGTAGRGFSIVASEVRTLATRSQ 

502854480                IVQHVLIVSLNASIEAARAGTAGRGFSIVAGEVRSLASRSQ 

496199282                IVQHVLIVSLNASIEAARAGTAGRGFSIVAGEVRSLASRSQ 

648536256                IVQHVLIVSLNASIEAARAGTAGRGFSIVAGEVRSLASRSQ 

756184149                IVAHVLIVSLNASIEAARAGTAGRGFSIVASEVRSLASRSQ 

738079823                IVAHVLIVSLNASIEAARAGTAGRGFSIVASEVRSLASRSQ 

738094369                IVAHVLIVSLNASIEAARAGTAGRGFSIVASEVRSLASRSQ 

836688615                IVAHVLIVSLNASIEAARAGTAGRGFSIVASEVRSLASRSQ 

506357087                IVAHVLIVSLNASIEAARAGTAGRGFSIVASEVRSLASRSQ 

640673350                IVAHVLIVSLNASIEAARAGTAGRGFSIVASEVRSLASRSQ 

654282298                IVAHVLIVSLNASIEAARAGAAGRGFSVVASEVRTLASRSQ 

516386726                IVAHVLIVSLNASIEAARAGAAGRGFSIVASEVRTLASRSQ 

754946835                IVAHVLIVSLNASIEAARAGAAGRGFSIVASEVRTLASRSQ 

780075553                IVQHVLIVSLNASIEAARAGAAGRGFSIVASEVRALASRSQ 

738037882                IVRHVLIVSLNASIEAARAGAAGRGFSIVASEVRALAARSQ 

501371335                IVRHVLIVSLNASIEAARAGAAGRGFSIVASEVRTLAARSQ 

654915488                IVRHVLIVSLNASIEAARAGAAGRGFSIVASEVRTLAARSQ 

495005964                IVRHVLIVSLNASIEAARAGAAGRGFSIVASEVRSLAARSQ 

916636166                IVRQMTIVTLNASIEAARAGVAGRGFAVVAEEMRGLAQRAE 

754220384                IVRKMVIVALNASIEAARAGVAGRGFDVVATEMRELSASAE 

802675614                IVRKMVIVALNASIEAARAGVAGRGFDVVATEMRELSASAE 

500119234                IVRKMVIVALNASIEAARAGVAGRGFDVVATEMRELSASAE 

518531665                IVRKMVIVALNASIEAARAGVAGRGFDVVAMEMRELSASAE 

651302086                IVRKMVIVALNASIEAARAGVAGRGFDVVAMEMRELSASAE 

495124711                IVRQMVIVALNASIEAARAGAAGRGFAVVANEMRALSVNAE 

M446_2055                VAVQISMLAVSGAIEAARAGEGGQGFAMVSGDIRALAREAG 

RC1_0344                 VAIQTNMLAVNGSIEAARAGEFGKGFAVVSTDIRNLARDSA 

Cbei_3953                ITSQINILSLNATIEAARAGVQGNGFSIVAEEIRKLAYEAA 

Mmc1_3573                IAEQTNMLALNASIEAAGAGEAGKGFAVVANEVKALASQTA 

AZC_0660                 IASQTNLLALNATIEAARAGDAGKGFAVVASEVKSLAEQTS 

Acid345_1526             IAQQTNLLALNATIEAARAGDAGKGFAVVANEVKELAKETA 

Noca_3602                IAEQTNLLALNATIEAARAGEAGKGFAVVANEVKELAQETA 

Rmet_0672                ITEQTNVLALNAAIQAASAGEAGRGFSVVAEEVQRLAERSG 

DR_A0352                 ISSQTNLLSLHASIEAAGAGEAGSRFAVVADEVRQLAEQTN 

Npun_R0249               VADQTNLLSLNAAIEAEKAGEYGAGFAVVAREIRRLADQTA 

Caur_1666                ISDETHLLALNAAIEAAGAGEYGRRFAVVAAEVKSLANRTL 

PBPRA0771                IADQTNLLALNAAIEAARAGDQGRGFAVVAGEVRNLSQLSG 

syc0531_d                VASRTNLLALNASIEAARAGQAGRGFAIVADEVRQLADRAA 

Z2940                    IAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRNLASRSA 

BMA1130                  IAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSS 

Reut_B5597               IAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSA 

Pcar_2364                IAFQTNLLALNAAVEAARAGQHGKGFAVVAEEVRSLAARSA 

Suden_0972               IAFQTNLLALNAAVEAARAGEHGLGFAVVAEEVRNLAQRSA 

Amet_0249                ISNQTNLLSLNAAIEAARAGEAGRGFAVVADEIRKLAEQST 

BSU31260                 IADQTNLLALNAAIEAARAGESGRGFSVVAEEVRKLAVQSA 

SRU_2599                 IADRTNLLALNAGIEAARAGEEGQGFAVVAEEVRTLAERTD 

Acel_1872                LADQTNLLALNAAIEAARAGEHGRGFAVVASEVRKLAERSQ 

Dde_1077                 IARQTNLLALNAAIEAARAGEHGKGFAVVAAEVRKLAERSG 

CV_1013                  IAYQTNLLALNAAIEAARAGEHGKGFAVVAAEVRKLAERSQ 

blr2345                  IARQTDLLALNAAVEAARAGEHGKGFAVVASEVRKLAERSQ 

Mmc1_0628                IARQTNLLALNAAIEAARAGEHGKGFAVVASEVRKLAERSQ 

NIS_0787                 IASQTNLLALNAAIEAARAGEQGKGFAVVADEVRNLAEKSR 

Bd2831                   IASQTNLLAFNAAIEAARAGEHGLGFSVVADEVRKLAERSS 

Ctha_2353                IANQTNLLALNATIEAARAGEAGRGFAVVADQVRELAERSS 

TK0630                   IAEQTNLLALNAAIEAARAGEQGRGFAVVADSVRELAEQSR 

CHY_0965                 IAEQTSLLALNAAIEAARAGEHGRGFAVVAENVRKLAERSA 

PERMA_1487               IADQTNLLALNAAIEAARAGEHGKGFAVVADEVRKLAEDTS 

Acid345_1774             LAEQTNLLALNAAIEAARAGEHGLGFAVVADEVRKLAEKSA 

SYO3AOP1_0921            IADQTNLLALNAAIEVARAGEMGRGFAVVADEVRKLAERTQ 

THEYE_A0440              IADQTNLLALNAAIEAARAGEQGRGFAVVADEVRKLAERTT 

AF1045                   IADQTNLLALNAAIEAARAGEHGRGFAVVADEVRKLAEESR 

CCV52592_1331            IADQTNLLALNAAIEAARAGEHGRGFAVVADEVRQLAERTQ 

WS1209                   IADQTNLLALNAAIEAARAGEHGRGFAVVADEVRKLAERTQ 



Sinac_4835               VADQTNLLSINAAIEAEKAGEYGLGFLVVAREIRRLADMTA 

TM0014                   IARETNILALNATIEAARAGEAGKGFMIVANEVQNLSNETN 

LA_1214                  ITDRIGLLSLNASIEAARAGEAGKGFAVVAQEIAKLGEQTQ 

Oter_3577                IAFQTNLLALNASIEAARAGEAGAGFAVVAEEVRRMAMRAA 

XCC1873                  IAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSA 

GobsU_010100009683       IAFQTNLLALNAAVEAARAGEQGRGFAVVATEVRNLAQRSA 

Ngar_c10220              IAGKTNLLALNAAIEAARAGEAGKGFAVVANEVKDLAEGTA 

VC1405                   ISEQTNLLALNAAIEAARAGEQGRGFAVVADEVRALASRSQ 

Selin_0444               IADQTNLLALNAAIEAARAGESGRGFSVVADEVRKLAEKTM 

Dacet_0224               IADQTNLLALNAAIEAARAGEAGRGFAVVADEVRKLAEKTQ 

DEFDS_1855               IADQTNLLALNAAIEAARAGDHGRGFAVVADEVRKLAEKTQ 

Shew185_2347             IAEQTNLLALNAAIEAARAGTHGRGFAVVADEVRALATRTQ 

PA1423                   IAEQTNLLALNAAIEAARAGDQGRGFAVVADEVRQLAERTS 

Oter_2936                ISERTNLLSLNASIEAARAGDAGRGFAVVAEEIRNLAERAA 

BG0609                   IASQTNLLSMNAAIEASHAGEAGKGFAIVAEEIKDLAEQVT 

Anamo_1724               IAKQTNLLALNASIEAARAGEHGRGFAVVASEVQKLASESK 

TDE0178                  IASQTNLLAMNAAIEAAHAGEAGKGFAVVADEIRKLAEESS 

Pmob_0228                ITEQTNLLALNAAIEAARAGEAGRGFAVVADEIRKLAEESR 

Taci_0309                IADQTNLLALNAAIEAARAGEAGKGFAVVAEEVRKLAEESN 

Anamo_0031               IADQTNLLALNAAIEAARAGEAGRGFAVVAEEVRKLAEASA 

Con_95%                  Is.ph.lluLNAuIEAARAG.tGpGFulVAtEh+tLutpst 

 

 



 

 

 

 

 

 

Figure S7. Sequence logo charts for three classes of histidine kinase domains. 
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