Figure S1. Domain architectures of HKIIl protein sequences revealed by CDvist.



CDVISt TM  Topology LCR Coils Coverage Alignment Sequence Domains Drag Zoom Method Export

Click to view in alignment mode

o class|HKIIl|gi|655138596 T2SSEN g==={ _HATPase ¢ |

o class|HKIlI|gi|504615194 =1 GAF ={—PAS 10 f=={ Hpt === HATPase ¢ |

o class|HKIII|gi| 740250761 - P jeost={PAS PAS dafe=| —Hpt || HATPase c |

o class|HKIIl|gi[835550860 PAS  p=={ Hpt || HATPasec |~
o class|HKIII|gi[506312998 PAS  p=—{ Hpt =] HATPasec |-
o class|HKIll|gi| 738155491 PAS 4 J==={ Hpt §={ HATPase c__ |
o class|HKIll|gi|495139705 =l PilJ o PAS 4~ fm=| " Hpt pAc HATPase ¢ |

o class|HKIll|gi|500125088 =T Pild— f==fiii~{ PAS f==={Hpt pAc HATPase ¢ |

o class|HKIllgi[499803445 TPty J=fgif=—{—PAs 9 J=={—Hpt PACY HATPase ¢}

o class|HKIll|gi|651964581 PAS4  P={ Hpt || HATPasec |

o class|HKIII|gi|505249080 PAS 4 Hpt ¢ HATPase c__}

o class|HKIIl|gi[497355914 PAS 4 = Hpt = HATPasc c__ |~
o class|HKIIl|gi[797012589 HATPase ¢ |

o class|HKIII|gi[506297309 HATPase ¢ |

o class|HKIll|gi|518431993 HATPase ¢ |

o class|HKIll|gi|516642659 HATPase ¢ =

o class|HKIll|gi|517085808 HATPase ¢ =

o class|HKIll|gi|517225996 HATPase ¢ =

o class|HKIll|gi|518436110 HATPase ¢ =

o class|HKIllgi|739733815 I3 Pilg— J=fffff—pas 4 == Hpt ¢ [ HATPase ¢

ocIass|HKIII|gi|518803287_." PilJ pff—{ PAS 9 == Hpt = HATPase c |

o class|HKIIl|gi|652665617 PAS4 = Hpt |=———=| HATPasec |

o class|HKIIl|gi[736301885 PAS4 == Hpt |=———=| HATPasec |

o class|HKIll|gi|750349264 PAS 4  p=={ Hpt === HATPase c |

o class|HKIII|gi|656071789 N PilJ ol PAS 4 f=={Hpt ¢ [ HATPase ¢ |

o class|HKIIl|gi|497887608 i Pty =~ Pas4 =] Hpt ¢ [ HATPase ¢
o class|HKIll|gi|546173362 Tl Pid— == Pas 4= Hpt | [ HATPase ¢
o class|HKIII|gi|499832020 - P~ Pas 4} Hpt ¢ [ HATPase c |
o class|HKIIl|gi|521256164 Wil Pas 4} Hpt ¢ { HATPase ¢ |

o class|HKIIl|gi|500954550 —.'| PilJ i PAS 4 Hpt HATPase ¢ |

ocIasslHKIIIlgi|652665026_. PilJ PAS-9f===|  Hpt === HATPase c |

e PilJ —rr PAS fe{  Hpt e[ HATPase ¢ |

o class|HKIIl|gi|489895042


http://cdvist.utk.edu/index.html
http://cdvist.utk.edu/codost_out/CDvistJ.html?f=/custom/201603170905//custom/201603170905.json&ali=1
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.1.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_1.json
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/T2SSE_N
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.2.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_2.json
http://pfam.sanger.ac.uk/family/GAF
http://pfam.sanger.ac.uk/family/PAS_10
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/201603170905.3.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_3.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/MGC-24
http://pfam.sanger.ac.uk/family/PAS
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/201603170905.4.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_4.json
http://pfam.sanger.ac.uk/family/PilJ
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/201603170905.5.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_5.json
http://pfam.sanger.ac.uk/family/PilJ
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/201603170905.6.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_6.json
http://pfam.sanger.ac.uk/family/BSD
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/201603170905.7.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_7.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/MGC-24
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/201603170905.8.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_8.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/MGC-24
http://pfam.sanger.ac.uk/family/PAS
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/201603170905.9.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_9.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/MGC-24
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/201603170905.10.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_10.json
http://pfam.sanger.ac.uk/family/DUF3290
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/201603170905.11.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_11.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/201603170905.12.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_12.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/201603170905.13.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_13.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/201603170905.14.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_14.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/201603170905.15.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_15.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/201603170905.16.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_16.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/201603170905.17.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_17.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/201603170905.18.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_18.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/201603170905.19.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_19.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/201603170905.20.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_20.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/201603170905.21.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_21.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/201603170905.22.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_22.json
http://pfam.sanger.ac.uk/family/DUF1049
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/201603170905.23.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_23.json
http://pfam.sanger.ac.uk/family/GRP
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/201603170905.24.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_24.json
http://pfam.sanger.ac.uk/family/4HB_MCP_1
http://pfam.sanger.ac.uk/family/Glycophorin_A
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/201603170905.25.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_25.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/201603170905.26.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_26.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/201603170905.27.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_27.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/201603170905.28.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_28.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/201603170905.29.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_29.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/201603170905.30.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_30.json
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/Sec20
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/201603170905.31.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_31.json
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/201603170905.32.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_32.json
http://pfam.sanger.ac.uk/family/MLANA
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/DUF2681
http://pfam.sanger.ac.uk/family/PAS
http://pfam.sanger.ac.uk/family/Hpt
http://pfam.sanger.ac.uk/family/HATPase_c

ocIass|HKIII|gi|496976154_.'l PilJ - PAs9 |={ Hpt {=————] HATPasec |

oclass|HK||||gi|692422386'@ PitJ PAS == Hpt {={  HATPase c |

ocIass|HKIII|gi|696250368'|-|f PilJ PAS 9 === Hpt p==—===| HATPase c |

o class|HKIlljgi|740487499 =T PilJ PAS 9 | Hpt e HATPase c |

o class|HKII|gi|692411651 '|'| PilJ PAS 9 |==={ Hpt {e={ HATPase c |

o class|HKIIl|gi[ 763018841 Il P1IJ PAS 4 == Hpt g=——==[ HATPase c ]
o class|HKIIl|gi[ 740484430 =+ ——Pild PAS9 | Hpt ge==——{ HATPasec |

oclass|HK||||gi|757693543'|'|§ PilJ PAS 9 |==={ Hpt {e=—{ HATPase c |

o class|HKIIl|gil696249996 = Pild PAS 9 || Hpt g=———=| HATPase c |

o class|HKIlljgi|740474846 ~T__PilJ PAS9 == Hpt g HATPase c |

0claSSIHKIlllgi|648255155_. PilJ ST PAS 4 f===] Hpt e HATPase ¢ |

oc|ass|HK||||gi|518219567'|'|f PilJ PAS 4 f==={ Hpt e HATPase ¢ |

o class|HKIll|gi[740479473 =t Pild PAS9 = Hpt g HATPase c |

o class|HKIll|gi|750378902 = PilJ PAS 4 == Hpt PACq HATPase ¢ |

o class|HKIll|gi|750385605 ‘|'| PilJ {1 PAS 9= Hpt | HATPaSE ¢ ]

o class|HKIlI|gi[740482323 _M PilJ = Pas4  }—{ Hpt == HATPase c
o class|HKIll|gi[740486649 —M PilJ | PAS 4 f==| Hpt =] HATPase c
o class|HKIll|gi|740487984 —M PilJ = _Pas 4  }={ Hpt ] HATPase c
o class|HKIII|gi|489887923 —M PilJ pf—{ PAS 4 || Hpt === HATPase c
o class|HKIIl|gi|489881751 _M PilJ i PAS 4 == Hpt e HATPase c
o class|HKIII|gi|740483730 _M PilJ i PAS 4 == Hpt e HATPase c
o class|HKII|gi|740480173 _M PilJ i PAS 4 fr==| Hpt  fe—— HATPase ¢
o class|HKIIl|gi|740504606 _M PilJ - PAS 4 == Hpt e HATPase_c
o class|HKIIl|gi|736177239 ] __4HB MCP1 PAS 4 f=={ Hpt e  HATPase ¢ |

o CIaSSIHK”Ilgl|736298769 qmluummu 4HB MCP 1 é—'wmesﬁ PAS 4 H Hpt M HATPase ¢

|

o class|HKIll|gi|652645441 =1 4HB_MCP_1 PAS 4 == Hpt {fe—frwi{ — HATPase ¢

|

oc|ass|HK||||gi|738436616'@’313 PAS_ 4 Hpt | HATPase_c |

o class|HKIIl|gi[736170746 14 PilJ p——t—{—Pas 4} Hpt |=——f HATPase c

o class|HKIll|gi|518348843 L 4HB-MCP1— ¢t PAS 9 fm=f —Hpt—Jre —HiATPaSE ¢ ]

o class|HKIll|gi[497452074 14 PilJ fripurzosf{  PAS 9 == Hpt §e{  HATPase c

|—

o class|HKIlI|gi[494912836 - P e " PAS_4 == Hpt g HATPase c

o class|HKIllgi[797006444 =T Pitg— J=={fff=—f{PaS 9~ Jrf Hipt fr{ " HiATPaSE ¢ |

o class|HKIlljgi|797005337 “F=__Pid— J=ff=f—PAs 4} Hpt = HATPasE ¢ |

PilJ

ocIasslHKIII|gi|497356197_. ot PAS4 == Hpt g HATPase c



http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.33.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_33.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/201603170905.34.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_34.json
http://pfam.sanger.ac.uk/family/DUF3290
http://pfam.sanger.ac.uk/family/PilJ
http://pfam.sanger.ac.uk/family/Podoplanin
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/201603170905.35.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_35.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/201603170905.36.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_36.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/201603170905.37.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_37.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/201603170905.38.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_38.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/201603170905.39.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_39.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/201603170905.40.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_40.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/201603170905.41.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_41.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/201603170905.42.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_42.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/201603170905.43.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|HKIlI|gi[739691800 "1 Ammonium transp [=HAMPI= — PAS Q pm—={ — Hpt HATPase ¢ ==
o class|HKIl|gi|517817900 T Pilg— ]~ PA§ 4 feefHpt— g HATPaSE ¢~
o class|HKIll|gi|817219024 TPl frf —PAS 4 fref—Hpt— e HATPaSE ¢ |~
o class|HKIIl|qi|736957217 T Pild— e PAS 4~ fref——Hipt e HATPaSE |~
o class|HKIlI|gi|495559887 it pono e PAS 4 == Hpt | HATPase c =
o class|HKIll|gi|504615233 I Cache 3 PAS 4 ===| — Hpt ||  HATPasec |
o class|HKIll|gi|523636478 ACN JPas 4 == Hpt  Hworst={  HATPase c |
ocIasslHKIIIlgi|504616453'I§_| Glyco_hydro_2 N = ~ 7TMR:DISM 7TM | |====={PAS_g=====pas 4f===| — Hpt —|=======|  HATPase c
o class|HKIlI|gi|504436912 ] Ammonium_transp [HAMP={—PAS 4~ =< Hpt pas( HATPase ¢ |
o class|HKIll|gi|503078263 1 Ammonium, transp [amp | PAS_7fmas dp={  Hpt HATPase ¢ |
o class|HKIll|gi|503735839 PAS 4 fm==| Hpt fe={  HATPase ¢ |*
o class|HKIl|gi|739693010 —iHHH— s+ ——f—1ATPasSe -
o class|HKIIl|gi|522820409 T3 swP2 | THamP={—pas 4=l Hpt  Jre HiATPASE ¢ |*
o class|HKIIl|gi|501191013 —fil—{—crinses— = avp || PAS 4 fm==| —Hpt  |— HATPase ¢ |*
o class|HKIll|gi|517351124 PAS 4 =={ Hpt ¢ [ HATPase ¢
o class|HKIll|gi|763381990 3_Hpt ¢ [ HATPase ¢ |
oC|aSS|HK”||gi|750197282Im 4HB_MCP 1 =1 HAMP | PAS 4 p=={  Hpt || HATPase ¢ ¢
o class|HKIlI|gi[739120376 ====3-CBS = "CBS |=| PAS 4 fm==|  Hpt || HATPase ¢ ===
o class|HKIIl|gi|551342614 { CBS |~ CBS =] PAS 4 =={ —Hpt [ HATPase ¢ |
o class|HKIIl|gi|753006351 SV PAS 4~ jm=={ " Hpt [ HATPase ¢ |
o class|HKIll|gi[495124714 [L_4HB MEP 1~ == "HAWP = PAS 4 fr=f" Hpt |rfuront={ HATPase ¢ ===
o class|HKIll|gi|503360762 L1 4HB MCP 1 $==| HAMP |==| PAS 9 == Hpt |==dawmorg=[ HATPase ¢ ==
o class|HKIll|gi|500119233 L1 4HB MCP 1~ ¢=={ HAMP =] PAS pe=={  Hpt  Jr———{amorf={ HATPase ¢ {==
o class|HKIll|gi|802675624 L1 4HB MCP 1~ {=={ HAMP |~| PAS pe=={  Hpt Je———darorg={ HATPase c ==
o class|HKIll|gi|518531666 LL 4HB_MCP 1 F=={ HAMP || PAS 4 p=={  Hpt |———tamorg={ HATPase ¢ {==
o class|HKIll|gi|651302087 L 4HB_MCP 1 F=={ HAMP = PAS 4 pee==|  Hpt |m=———tamor$={ HATPase c ==
o class|HKIll|gi| 755076705 LL 4HB MCP 1~ g HAMP == PAS 4 f=={_Hpt | [ HATPase ¢ |~
o class|HKIll|gi|518407428 L. 4HB MCP 1 =] HAWP || PAS fe==={ —Hpt — |———{urorg={ — HATPase ¢ {===
o class|HKIll|gi|653279583 LL 4HB MCP 1~ ¢==| HAMP |={ — PAS 4 fe===|  Hpt |======fmmorg=| —HATPase c ¢
o class|HKIll|gi|655957358 [ 4HB_MCP 1~ F={ 'HAVP |~ PAS 4 =" Hpt 1} [ HATPase ¢ ==
o class|HKIll|gi|739387235 [ “4HB_MCP_1 ¢==={ HAWP |~ PAS p==={ Hpt e mrror={  HATPaSE C ==
o class|HKIll|gi[737048256 L ‘Z“"B MCP 1 gpraest-flb=——{  PAS 4 == Hpt ¢=———dfumof=[ HATPase ¢ ¢
| 4HB MCP 1 1 HAMP |~ PAS Hpt amory={  HATPase ¢ |

o class|HKIll|gi|738773312

o class|HKIIl|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
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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/201603170905.119.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
http://cdvist.utk.edu/codost_out//custom/201603170905/_123.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/201603170905.124.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_124.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/201603170905.125.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_125.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/201603170905.126.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_126.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/201603170905.127.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_127.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/201603170905.128.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_128.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/201603170905.129.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_129.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/201603170905.130.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_130.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/201603170905.131.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_131.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/201603170905.132.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_132.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/201603170905.133.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_133.json

o class|HKIll|gi|515802458 |

o class|HKIll|gi| 738768299 |

o class|HKIll|gi| 746325765 |

o class|HKIlI|gi[746370080 |

o class|HKIlI|gi[746359375 |

o class|HKIII|gi|808996565 |

o class|HKIlI|gi[754750199 |

o class|HKIll|gi| 753857229 |

o class|HKIll|gi|753868801 |

o class|HKIll|gi| 738749249 |

o class|HKIll|gi|837949211 |

o class|HKIll|gi| 764684319 |

o class|HKIll|gi|653771253 |

o class|HKIll|gi|496575950 |

o class|HKIll|gi|639203762 |

o class|HKIll|gi|640542152 |

o class|HKIll|gi|490769113 |

o class|HKIll|gi|640545345 |

o class|HKIll|gi| 771583396 |

o class|HKIll|gi|501399227 |

o class|HKIll|gi| 771607884 |

o class|HKIll|gi|544768085 |

o class|HKIll|gi| 746566756 |

o class|HKIlI|gi[517250007 |

o class|HKIlI|gi[754946836 |

o class|HKIll|gi|516386725 |

o class|HKIll|gi|738079726 |

o class|HKIll|gi|817521411 |

o class|HKIll|gi|516532689 |

o class|HKIIl|gi|503464490 |

o class|HKIll|gi|640673351

[ 4HB MCP 1 HawP |+ PAS Hpt wrord=l  HATPase ¢ ===
4HB MCP = HAMP |~ PAS Hpt mmorg={  HATPase ¢ [=====
4HB MCP | HAMP |~ PAS Hpt morg={  HATPase ¢ [==
4HB_MCP =1 HAWP |~ PAS prl  Hpt  [fee{wiorg=] HATPase ¢ |==

4HB_MCP = HAMP |~ PAS Hpt aorg={  HATPase ¢ [====
4HB MCP 1 HAWP |~ PAS Hpt amorg={  HATPase ¢ ==
4HB MCP 1 HAWP |~ PAS Hpt morg=]  HATPase ¢ [m——
4HB MCP 1 HAVP |~ PAS Hpt mmorg=  HATPase ¢ [=====
4HB MCP 1 HAWP |~ PAS Hpt mmorg={  HATPase ¢ |
4HB MCP =1 HAWP |~ PAS Hpt mmory={  HATPase ¢ |
4HB MCP =1 HAWP |~ PAS prd  Hpt  fee——{amorg=|  HATPase ¢ |
4HB MCP =1 HAMP |~ PAS prd  Hpt  [feeedamorg=]  HATPase ¢ |=™
4HB MCP =1 HAMP |~ PAS prd  Hpt  |eedamorg=|  HATPase ¢ =™
4HB_MCP F==1 HAMP |~ PAS frl  Hpt  $eegedamor={  HATPase ¢ e
4HB MCP 1 HAMP | PAS prd  Hpt  |ee——aiorg={  HATPase ¢ [¢sf
4HB_MCP =1 HAMP |~ PAS prd  Hpt  [e————{awiorg=|  HATPase ¢ [l
4HB_MCP =1 _HAVP |~ PAS === Hpt [|===={mwrorg=| HATPase ¢ [§:}==
4HB_MCP =1 HAMP |~ PAS pre{  Hpt fee——{aiorg=| HATPase c  [$f==
4HB MCP F=={ HAMP |~ PAS prl  Hpt | [  HATPase ¢ [df==
4HB-MCP &=1_HAMP = PAS | Hpt— f—rorge={  HATPase ¢ ==

—_arB_MCP &1_HAvMP = PAS fr=t  Hpt  |e——rorge|  HATPase ¢ ===
4HB-MCP F=1_HAMP = PAS el Hpt |—wmorge=| — HATPase ¢ ffi==
4HB MCP == HAMP |~ PAS pr  Hpt  fee{amor$={ HATPase c  [$s==
4HB MCP F={ HAMP |~ PAS pr]  Hpt  fee{amor$={ HATPase c  [$il==
4HB MCP F== HAMP | PAS prd  Hpt == DUF2075 ${ HATPase c ===
4HB MCP =t HAMP || PAS 4 prd  Hpt  |ee—arory=|  HATPase ¢
4HB MCP =1 HAVMP |~ PAS Hpt mmorg={  HATPase ¢ §====
4HB_MCP =1 HAMP || PAS 4 pr|  Hpt |ee——{aor$={ HATPase ¢ ===
4HB MCP 1 HAMP =i PAS 4 prd  Hpt  fee——{amor§=]  HATPase ¢ e
4HB MCP == HAMP |={ PAS 4 prd  Hpt  fee———{amor$=]  HATPase ¢ e
4HB_MCP = HAMP || PAS 4 pre|  Hpt |ee——{amor$={ HATPase ¢ ===

| 4HB_MCP = HAMP || PAS 4 pr|  Hpt |ee———{aor={ HATPase ¢ ===
4HB_MCP =1 HAMP |={ PAS 4 prl  Hpt [fee———{amor$=] HATPase ¢

o class|HKIll|gi|836688547 |



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/201603170905.134.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_134.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/201603170905.135.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_135.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/201603170905.136.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_136.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/201603170905.137.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_137.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/201603170905.138.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_138.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/201603170905.139.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_139.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/201603170905.140.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_140.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/201603170905.141.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
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/201603170905.142.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_142.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/201603170905.143.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_143.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/201603170905.144.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_144.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/201603170905.145.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_145.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/201603170905.146.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_146.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/Dimer_Tnp_Tn5
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/201603170905.147.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_147.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/201603170905.148.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_148.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/201603170905.149.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_149.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/201603170905.150.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_150.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/201603170905.151.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_151.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://pfam.sanger.ac.uk/family/NusG_II
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.152.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_152.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/201603170905.153.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_153.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/201603170905.154.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_154.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/201603170905.155.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_155.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/201603170905.156.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_156.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/201603170905.157.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_157.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/DUF2075
http://pfam.sanger.ac.uk/family/HATPase_c
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.158.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_158.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/201603170905.159.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_159.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/201603170905.160.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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.161.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_161.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/201603170905.162.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_162.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/201603170905.163.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_163.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/201603170905.164.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_164.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/201603170905.165.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_165.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://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.166.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.168.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_168.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/201603170905.169.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.171.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.172.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.173.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.187.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.188.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.189.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_189.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/201603170905.190.log
http://cdvist.utk.edu/codost_out//custom/201603170905/_190.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/201603170905.191.log
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
http://cdvist.utk.edu/codost_out//custom/201603170905/CDvist_/custom/201603170905.192.log
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|HKIll|gi[836718105

o class|HKIll|gi|817358773 |

o class|HKIII|gi|499674842 |

o class|HKIll|gi|749305472 |

o class|HKIll|gi|850364354 |

o class|HKIll|gi|544731619 |

o class|HKIll|gi|654276119 |

o class|HKIll|gi|493537209 |

o class|HKIll|gi|736059117 |

o class|HKIll|gi|493541232 |

o class|HKIll|gi| 736061708 |

o class|HKIll|gi|654267590 |

o class|HKIll|gi| 736020535 |

o class|HKIll|gi|654297408 |

o class|HKIll|gi|499867261 |

o class|HKIll|gi|654294279 |

o class|HKIll|gi|558014891 |

o class|HKIll|gi|501298165 |

o class|HKIll|gi|501371336 |

o class|HKIlI|gi|654915489 L1

o class|HKIIl|gi[738037885 |

o class|HKIll|gi|754956496 |

o class|HKIlI|gi|495005959 |

o class|HKIll|gi|497455529 |

o class|HKIll|gi|654752749 |

o class|HKIll|gi| 754909743 |

o class|HKIll|gi|654775321 |

o class|HKIll|gi|654754797 |

o class|HKIll|gi|654281566 |

o class|HKIll|gi| 754982722 |

o class|HKIll|gi|654306459 |

o class|HKIII|gi|654767435

4HB MCP =1 HAMP |~ PAS frpise il Hpt fe——amorg={  HATPase ¢ F==
" 4HB MCP = hawp_J={ _ PAS ffpetodd Hpt e ronf={ — HATPase ¢ §=====
4HB MCP =1 HAMP |~ PAS prpise il Hpt fe——amorg={  HATPase ¢ F==
4HB_MCP =1 HAWP |+ PAS fotssid  Hpt  |edamor$=|  HATPase ¢ ===
4HB MCP F=1 HAMP |™ PAS pri ol Hpt §e——{ aorg=|  HATPase ¢ ===
4HB MCP F=1 HAMP |= PAS pri ol Hpt §e—{ aor=|  HATPase ¢ ===
4HB MCP F=1 HAMP |= PAS pri ol Hpt e gorg=|  HATPase ¢ ===
__4HB MCP e={_HAvP |~ PAS [=gpstofd Hpt  [{aorg=|  HATPase ¢ {===
~ 4HB MCP e={_Havp—} PAS f=gpser=f Hpt Jtpamont={ HATPase ¢ f===
~ 4HB MCP e={_Havp—} PAS f=gpser=ff Hpt Jtpumont={ HATPase ¢ §===
4HB_MCP &1 _HAWP |~ PAS fegsinfd Hpt [==——gmmorg=| HATPase c ===
4HB_MCP =1 HAVP |+ PAS ftus o Hpt |me—amorg=|  HATPase ¢ ===
4HB_MCP = ramp = PAS|frnnfd Hpt i mirorg={ HATPasE ¢ f=
4HB_MCP &1 _HAWP |~ PAS gy Hpt |=={umorg= HATPase c ===
4HB_MCP &1 _HAWP |~ PAS [y Hpt |=={umorg=s HATPase c ===
4HB_MCP &1 _HAWP |~ PAS [y Hpt |m=={umorg=s HATPase c ===
4HB_MCP &1 _HAWP |~ PAS [y Hpt |m={umorg=s HATPase c ===
4HB_MCP &={ _HAWP |+ PAS fegseifd Hpt |eedammorg=| HATPase ¢ ===
. 4HB MCP =1 HAMP |~ PAS Hpt mmorg={  HATPase ¢ [====
4HB MCP 1 HAMP |~ PAS Hpt aviory={  HATPase ¢ [====
4HB MCP = HAMP |+ PAS Hpt aviory={  HATPase ¢ [====
~ 4HB MCP 1 HAWP | PAS Hpt aviorg={  HATPase ¢ [====
_4HB_MCP =1 _HAMP = PAS Hpt morg=] — HATPase_ ¢ [====
~ 4HB MCP 1 HAwP |+ PAS Hpt mvior$={  HATPase ¢ [====
4HB MCP =1 HAMP | PAS prd  Hpt  fee——damorg={  HATPase ¢ [==
4HB MCP F=1{ HAMP |~ PAS Hpt aa} HATPase ¢ ==
4HB MCP F={ HAMP = PAS Hpt {amorg=|  HATPase ¢ §=====
4HB_MCP F=={ Havp | PAS === Hpt J=———=={anorf={ HATPase c_§=
4HB MCP 1 HAWP |+ PAS Hpt {amorg=  HATPase ¢ |
4HB MCP =l HAMP || PAS prd  Hpt  |e—rorye|  HATPase ¢ $e—
4HB_MCP F=={ HAvMP | PAS =% Hpt | [ HATPase ¢ g===
[ —aHB MCP =i _HamP - PAS e Hpt | [ HATPase ¢ =
4HB_MCP =1 HavP | PAS =3 Hpt | [ HATPase ¢ |===

o class|HKIll|gi| 737557440 |



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
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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 HKIIl genes and genes coding for accessory proteins -
MCP, CheY and CheX - found in the same gene neighborhood.
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Figure S4. The phylogenetic tree of HKII- and HKIlll-associated MCPs (MCPsignal
domains) shown as black and red respectively. All available HKIlll-associated and
representative HKIll-associated MCPs were used in the multiple sequence alignment.
HKIll-associated MCPs represented all chemotaxis classes from major bacterial phyla.
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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 MCP"X!" sequences
(identified by GI numbers) and selected representatives of full-length MCP from different

length classes (identified by locus tags).
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750198371 IVSQVVIVALNASTIEAARAGAHGRGFAVVASEVRELAQRAE
736173705 IVNQVIIVALNASTEAARAGT HGRGFAVVASEVRDLAQRAE
736353940 IVNQVIIVALNASTIEAARAGAHGRGEFAVVASEVRDLAQRAE
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515802459 IVRHVLIVSLNASTEAARAGPAGRGEFGIVASEVRSLATRSE
780345761 IVAHVSIVSLNASTIEAARAGTAGRGE SIVASEVRGLAARSQ
815692854 IVAHVSIVSLNASTEAARAGAAGRGFE SIVASEVRGLAARSQ
759573220 IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
780383915 IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
648533631 IVQOHVLIVSLNASTEAARAGTAGRGE SIVAGEVRSLASRSQ
652944253 IVOHVLIVSLNASTIEAARAGT AGRGE SIVAGEVRSLASRSQ
504018755 IVOHVLIVSLNASTEAARAGAAGRGE SIVASEVRALASRSQ
497455528 IVRHVLIVSLNASTEAARAGAAGRGE SIVASEVRSLAARSQ
754956497 IVRHVLIVSLNASTEAARAGAAGRGE SIVASEVRALAARSQ
916784943 IVKQVVIVALNASTIEAARAGE QGRGFAVVANEMRTLANRAD
918255812 IVSQMI IVALNASTEAARAGAAGQGFAVVANEMRSL SVRAE
653279581 IVRQLVIVALNASTIEAARAGTMGRGEFAVVADEMRSLSVRAE
518407427 IVRQLVIVALNASTIEAARAGTMGRGEFAVVADEMRSLSVRAE
551342613 ITKQTILLALNASTIEAARAGE HGRGFAIVAEEVRNLANRSE
836703573 IVKHVVIVSLNASTEAARAGTAGRGFAVVASEVRALAARSE
737505137 IVRHVVIVSLNASTEAARAGAAGRGFAVVASEVRTLAARSE

503356617 IVRHVVIVSLNASTIEAARAGAAGRGFAVVASEVRTLAARSE



503107409
654289795
654263825
654285990
754970720
646847946
817515987
654739755
501397203
737589793
494320278
662154484
740925859
850364459
736062836
759459916
736059972
736015966
753122160
851994508
736051165
759483873
736004547
836718987
817359757
746310544
499674841
837936075
736006186
757755262
667782989
736053276
755829169
753123111
759451629
753120977
749305470
749316988
736052997
499867260
762943181
753124026
736001960
738013829
917489578
746158643
501444433
782656616
493444406
493448528
753127051
766773244
736048194
736020691
654775322
654754798
754909938
654752750
654306460
759482225
654767434
737557441
654772510

IVRHVVIVSLNASTEAARAGHAGRGEFAVVASEVRSLAARSE
IVRHVVIVSLNASTIEAARAGPAGRGFAVVASEVRSLAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRSLAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRSLAARSE
IVRHVVIVSLNASTIEAARAGPAGRGEFAVVASEVRSLAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRSLAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRALAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRALAARSE
IVRHVVIVSLNASTIEAARAGPAGRGFAVVASEVRALAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRALAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRALAARSE
IVRHVVIVSLNASTEAARAGPAGRGFAVVASEVRALAARSE
IVAHVS IVSLNASIEAARAGAAGRGF SIVASEVRTLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTIEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTIEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTIEAARAGTAGRGFE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTIEAARAGTAGRGEF SIVASEVRGLAARSQ
IVAHVSIVSLNASTIEAARAGTAGRGFE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGT AGRGE SIVASEVRGLAARSQ
IVAHVS IVSLNASIEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGFE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGT AGRGE SIVASEVRGLAARSQ
IVAHVS IVSLNASTIEAARAGT AGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGT AGRGFE SIVASEVRGLAARSQ
IVAHVSIVSLNASTIEAARAGTAGRGFE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGTAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVS IVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGEF SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVS IVSLNASIEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVS IVSLNASIEAARAGAAGRGF SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVS IVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVS IVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGFE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGAAGRGE SIVASEVRGLAARSQ
IVAHVSIVSLNASTEAARAGS AGRGEF SIVASEVRGLAARSQ
IVSHVLIVSLNASTIEAARAGAAGRGE SIVAGEVRTLATRSQ
IVSHVLIVSLNASTEAARAGAAGRGE SIVAGEVRTLATRSQ
IVSHVLIVSLNASTEAARAGAAGRGE SIVAGEVRSLATRSQ
IVSHVLIVSLNASTIEAARAGAAGRGE SIVAGEVRSLATRSQ
IVSHVLIVSLNASTIEAARAGSAGRGFE SIVAGEVRTLATRSQ
IVSHVLIVSLNASTEAARAGAAGRGFE SIVAGEVRALATRSQ
IVSHVLIVSLNASTEAARAGAAGRGE SIVAGEVRALATRSQ
IVSHVLIVSLNASTIEAARAGAAGRGE SIVAGEVRALATRSQ
IVSHVLIVSLNASTIEAARAGSAGRGFEF SIVAGEVRALATRSQ



522054776
502854480
496199282
648536256
756184149
738079823
738094369
836688615
506357087
640673350
654282298
516386726
754946835
780075553
738037882
501371335
654915488
495005964
916636166
754220384
802675614
500119234
518531665
651302086
495124711
M446 2055
RC1_0344

Cbei 3953
Mmcl 3573
AZC_0660

Acid345 1526

Noca 3602
Rmet 0672
DR A0352
Npun R0249
Caur 1666
PBPRA07 71
syc0531 _d
72940
BMA1130
Reut B5597
Pcar 2364
Suden 0972
Amet 0249
BSU31260
SRU 2599
Acel 1872
Dde 1077
Cv 1013
blr2345
Mmcl 0628
NIS 0787
Bd2831
Ctha 2353
TK0630

CHY 0965
PERMA 1487

Acid345 1774
SYO3ROP1 0921
THEYE A0440

AF1045

CCv52592 1331

Ws1209

IVAHVLIVSLNASTIEAARAGTAGRGE SIVASEVRTLATRSQ
IVOHVLIVSLNASTIEAARAGTAGRGE SIVAGEVRSLASRSQ
IVOHVLIVSLNASTEAARAGTAGRGE SIVAGEVRSLASRSQ
IVQOHVLIVSLNASTEAARAGTAGRGE SIVAGEVRSLASRSQ
IVAHVLIVSLNASTIEAARAGTAGRGE SIVASEVRSLASRSQ
IVAHVLIVSLNASTEAARAGTAGRGFE SIVASEVRSLASRSQ
IVAHVLIVSLNASTEAARAGTAGRGE SIVASEVRSLASRSQ
IVAHVLIVSLNASTEAARAGTAGRGE SIVASEVRSLASRSQ
IVAHVLIVSLNASTIEAARAGTAGRGE SIVASEVRSLASRSQ
IVAHVLIVSLNASTEAARAGTAGRGF SIVASEVRSLASRSQ
IVAHVLIVSLNASTEAARAGAAGRGE SVVASEVRTLASRSQ
IVAHVLIVSLNASTEAARAGAAGRGE SIVASEVRTLASRSQ
IVAHVLIVSLNASIEAARAGAAGRGF SIVASEVRTLASRSQ
IVOHVLIVSLNASTIEAARAGAAGRGE SIVASEVRALASRSQ
IVRHVLIVSLNASTEAARAGAAGRGE SIVASEVRALAARSQ
IVRHVLIVSLNASTEAARAGAAGRGE SIVASEVRTLAARSQ
IVRHVLIVSLNASTIEAARAGAAGRGFE SIVASEVRTLAARSQ
IVRHVLIVSLNASTEAARAGAAGRGE SIVASEVRSLAARSQ
IVROMT IVTLNASTEAARAGVAGRGFAVVAE EMRGLAQRAE
IVRKMVIVALNASTEAARAGVAGRGEDVVATEMRELSASAE
IVRKMVIVALNASTIEAARAGVAGRGFE DVVATEMRELSASAE
IVRKMVIVALNASTEAARAGVAGRGE DVVATEMRELSASAE
IVRKMVIVALNASTEAARAGVAGRGE DVVAMEMRELSASAE
IVRKMVIVALNASTEAARAGVAGRGEFDVVAMEMRELSASAE
IVROMV IVALNASTEAARAGAAGRGFAVVANEMRAL SVNAE
VAVQISMLAVSGAIEAARAGE GGQGFAMVSGDIRALAREAG
VAIQTNMLAVNGSIEAARAGE FGKGFAVVSTDIRNLARDSA
ITSQINILSLNATIEAARAGVQGNGE SIVAEEIRKLAYEAA
IAEQTNMLALNASTIEAAGAGEAGKGEFAVVANEVKALASQTA
IASQTNLLALNATIEAARAGDAGKGEFAVVASEVKSLAEQTS
IAQQTNLLALNATIEAARAGDAGKGEFAVVANEVKELAKETA
IAEQTNLLALNATIEAARAGEAGKGEFAVVANEVKELAQETA
ITEQTNVLALNAATQAASAGEAGRGE SVVAEEVQRLAERSG
ISSQTNLLSLHASTEAAGAGEAGSREFAVVADEVRQLAEQTN
VADQTNLLSLNAAIEAEKAGE YGAGFAVVAREIRRLADQTA
ISDETHLLALNAATEAAGAGE YGRRFAVVAAEVKSLANRTL
IADQTNLLALNAATEAARAGDQGRGFAVVAGEVRNLSQLSG
VASRTNLLALNASIEAARAGQAGRGFAIVADEVRQLADRAA
IAFQTNILALNAAVEAARAGE QGRGFAVVAGEVRNLASRSA
IAFQTNILALNAAVEAARAGE QGRGFAVVASEVRSLAQRS S
IAFQTNILALNAAVEAARAGE QGRGFAVVAGEVRSLAQRSA
IAFQTNLLALNAAVEAARAGQHGKGFAVVAEEVRSLAARSA
IAFQTNLLALNAAVEAARAGE HGLGFAVVAEEVRNLAQRS A
ISNQTNLLSLNAAIEAARAGEAGRGFAVVADEIRKLAEQST
IADQTNLLALNAATEAARAGE SGRGFE SVVAEEVRKLAVQSA
IADRTNLLALNAGIEAARAGEEGQGFAVVAEEVRTLAERTD
LADQTNLLALNAATIEAARAGE HGRGFAVVAS EVRKLAERSQ
IARQTNLLALNAATEAARAGE HGKGFAVVAAEVRKLAERSG
IAYQTNLLALNAATEAARAGE HGKGFAVVAAEVRKLAERSQ
IARQTDLLALNAAVEAARAGE HGKGFAVVASEVRKLAERSQ
IARQTNLLALNAATEAARAGE HGKGFAVVASEVRKLAERSQ
IASQTNLLALNAATEAARAGE QGKGFAVVADEVRNLAEKSR
IASQTNLLAFNAATEAARAGE HGLGF SVVADEVRKLAERS S
IANQTNLLALNATIEAARAGEAGRGEFAVVADQVRELAERS S
IAEQTNLLALNAAIEAARAGE QGRGFAVVADSVRELAEQSR
IAEQTSLLALNAATEAARAGE HGRGFAVVAENVRKLAERSA
IADQTNLLALNAATEAARAGE HGKGFAVVADEVRKLAEDT S
LAEQTNLLALNAATIEAARAGE HGLGFAVVADEVRKLAEKSA
IADQTNLLALNAATEVARAGEMGRGEFAVVADEVRKLAERTQ
IADQTNLLALNAATEAARAGE QGRGFAVVADEVRKLAERTT
IADQTNLLALNAATEAARAGE HGRGFAVVADEVRKLAEESR
IADQTNLLALNAATEAARAGE HGRGFAVVADEVRQLAERTQ
IADQTNLLALNAATEAARAGE HGRGFAVVADEVRKLAERTQ



Sinac 4835
T™M0014

LA 1214
Oter 3577
XCC1873
GobsU 010100009683
Ngar c10220
VC1405
Selin 0444
Dacet 0224
DEFDS_1855
Shewl85 2347
PA1423

Oter 2936
BG0609
Anamo_ 1724
TDE0178
Pmob 0228
Taci 0309
Anamo 0031
Con 95%

VADQTNLLSINAAIEAEKAGE YGLGFLVVAREIRRLADMTA
IARETNILALNATIEAARAGEAGKGEFMIVANEVONLSNETN
ITDRIGLLSLNASTEAARAGEAGKGEFAVVAQEIAKLGEQTQ
IAFQTNLLALNASIEAARAGEAGAGFAVVAEEVRRMAMRAA
IAFQTNILALNAAVEAARAGE QGRGFAVVASEVRTLAQRSA
IAFQTNLLALNAAVEAARAGE QGRGFAVVATEVRNLAQRSA
IAGKTNLLALNAATEAARAGEAGKGE AVVANEVKDLAEGTA
ISEQTNLLALNAAIEAARAGE QGRGFAVVADEVRALASRSQ
IADQTNLLALNAAIEAARAGE SGRGF SVVADEVRKLAEKTM
IADQTNLLALNAATEAARAGEAGRGEFAVVADEVRKLAEKTQ
IADQTNLLALNAAIEAARAGDHGRGFAVVADEVRKLAEKTQ
IAEQTNLLALNAAIEAARAGT HGRGFAVVADEVRALATRTQ
IAEQTNLLALNAATIEAARAGDQGRGFAVVADEVRQLAERTS
ISERTNLLSLNASTEAARAGDAGRGFAVVAEEIRNLAERAA
IASQTNLLSMNAAIEASHAGEAGKGFAIVAEEIKDLAEQVT
IAKQTNLLALNASIEAARAGE HGRGFAVVASEVQKLASESK
IASQTNLLAMNAATEAAHAGEAGKGEFAVVADEIRKLAEES S
ITEQTNLLALNAATEAARAGEAGRGFAVVADEIRKLAEESR
IADQTNLLALNAATEAARAGEAGKGFAVVAEEVRKLAEESN
IADQTNLLALNAATIEAARAGEAGRGFAVVAEEVRKLAEASA
Is.ph.l11uLNAUIEAARAG. tGpGFulVAtEh+tLutpst



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