
                                                                                                                        Kuenenia_stuttgartiensis                 X        X         X          X         X   
Kuenenia_stuttgartiensis      1                 cccccccccccccccccccccccccccc                                                                         A                  MKLTRRAFLQVAGATGATLTL.AKNAMA                                                                         L  ................                            FRLLKPAVVVDNP DT

Jettenia_caeni                1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVTGATGATFTL.ANKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Brocadia_fulgida              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVAGATGATFTL.ADKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Scalindua_brodae              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFMKVAGGVTAAVSIPMRNALA                                                                         L  ................                            FKSLKPAVEVDNP DS

Nitrospira_defluvii           1                 cccccccccccccccccccccccccccc                                                                         B                  MQLSRRQFLKVSAGTVAVAAV.ADKALA                                                                         L  ...............M                            LTALQPVVEVNNP GE

Nitrospira_nitrificans        1                 cccccccccccccccccccccccccccc                                                                         B                  MLVSRRQFMKATAGTIAAAAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospira_inopinata          1                 cccccccccccccccccccccccccccc                                                                         B                  MFLSRRQFLKVSVGTVAAVAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospina_gracilis           1                 cccccccccccccccccccccccccccccc                                                                       B                  MRLNRRKFLQVSAGVASAMALSSKR..VGA                                                                       L  ................                              QLKPVVKVGNP ES

Nitrotoga_sp.                 1                                                                                                                      B                                                           L  ...........MMEIKNEIGRRSFLKLSATAGL..AVMANNAFAASPFLKPYVVDNP KS

Hydrogenobaculum_sp.          1                                                                                                                      B                                                           L  .................MISRRDFLKNGS.VFL..AALSTPGFGKKLFEPLVIVGNP AS

Beggiatoa_sp.                 1                                                                                                                      B                                                           I  .............................................MGW......IQD IN

Thiocapsa_sp._KS1             1                                                                                                                      B  ............MSKTKD..D.....NGN..............GGSRW......FRE..L

Nitrolancea_hollandica_Lb                                                                                                                      B  ............................................................

Nitrobacter_winogradskyi      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrobacter_hamburgensis      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrococcus_mobilis           1                                                                                                                      B                                                           L  .............................................MGW......IQD VN

Escherichia_coli              1                                                                                                                      B  ............MSKFLD..RFRYFKQKG..............ETFAD......GHGQLL

Aromatoleum_aromaticum        1                                                                                                                      C  MTRDEMISVEPEAAELQDQHRRDFLKRSGAAVLSLSLSSLATGVVPGFLK..DAQAGTKA

    iiiiiiiiii  jjjjjjjk         jjjjjjjk  jjjjjk       jjk                                                             Kuenenia_stuttgartiensis       X         X         X           X         X         X 
Kuenenia_stuttgartiensis     44      cc  c             c  cc     c     c                       A DF  DF  A  A         A   A  A   DEEEEEEF    DF A            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VM    QN D       YPD R  SV  DQ QY RTFTYCCSP D.. HA RIR     N  MRVE  Y HQNYSDL

Jettenia_caeni               44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD A  SV  EQ RY RTFTYCCSP D.. HA RVR     E  MRVE  Y HQNYADL

Brocadia_fulgida             44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD S  SV  DQ RY RTFTYTCSP D.. HA RVR     E  MRVE  Y HQNYSDL

Scalindua_brodae             45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RNGVV    Q  E       YPD N  DV  NQ KY RSFPFVCSP D.. HQ RVR        IRVE DY HQDYGDL

Nitrospira_defluvii          45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_nitrificans       44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_inopinata         44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RVR        MRVE  Y HQTYEDL

Nitrospina_gracilis          43      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  E         N   T       F RNGIL    QN D       YPD R  EV  DQ KY RSFTYCCSP D.. HQ RVRG       MRIE  Y HHKIRDL

Nitrotoga_sp.                48      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  F  D         N   T      A  KN VV     S         YPN D  KV  DM HV SEYIFLCAP D.. HN LLK H   D  IRISP YGYGDAEDM

Hydrogenobaculum_sp.         41      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AY KNGII     T         YPN G  KI  DI KP ETTVILCNP D.. HG YLN        TRLEP YKYGDATDI

Beggiatoa_sp.                10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VY K GVI    QQ D       PKT E  QF  TR QY KIVRSTHGV C.. GG SWR    C   TWEM  V YPKLEK.

Thiocapsa_sp._KS1            20      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   S      VF KNGMI    Q  D       DEP K  DF  RR QY KSVRTSHSV C.. GS SWE        TWEL KT WPQIND.

Nitrolancea_hollandica_Lb     1      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VF K GII    Q  D       ... Q  EF  NR QH NITRSTHGV C.. GG SWM    D   TWEM AT YPLLEP.

Nitrobacter_winogradskyi     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrobacter_hamburgensis     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrococcus_mobilis          10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PKT R  EF  NR QH NIFRSTHGV C.. GG SWA    D   TWEM  T YPLLGRG

Escherichia_coli             27      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY KNGLV    QQ D       NTN D  DG  QR QH KIVRSTHGV C.. GS SWK        TWET  T YPRTRP.

Aromatoleum_aromaticum       59      cc  c             c   c     c     c                       C JH  JH  C  C         C   C  C   JIIIIIIH    JH C            WE  Y                       C     V                              R  W  D             Q      VY RNGIV    Q          PGYAS  DI  KE KW KVNWGSHLNICWP GS KFY        WREE AAQTPACNV.

                       T   T     T
                          V


 jjk         iiiiiiiiiiii       jjjkiiiii iiiii                                                      .                  Kuenenia_stuttgartiensis         X         X         X         X                    X
Kuenenia_stuttgartiensis    102           c  c  c       c   c      c                                A DF A DF A    DF A DEEEF DF A    A A                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKR. A DGF..........PE

Jettenia_caeni              102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKQ. A DGF..........PE

Brocadia_fulgida            102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  R WKQ. A DGF..........PE

Scalindua_brodae            103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRFP L  G    W D               EGRKPQRS N  M L  F FFRR  G H     L  K WKQ. A DGF..........PE

Nitrospira_defluvii         103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGS..........PE

Nitrospira_nitrificans      102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. A DGS..........PE

Nitrospira_inopinata        102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGA..........PE

Nitrospina_gracilis         101           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   R  T    V  P   KYP L  G    W D               YGNQADAA N  M L  M FPRR  G Y N   M  V WKQ. A DGF..........PY

Nitrotoga_sp.               106           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K       A      K   V  G    W D               DGNRSSHR E  I N  MVMNRK  SDR P GAM  T FKA. A AGY..........PR

Hydrogenobaculum_sp.         99           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K             IR P V  G    W                 YGIKASHR E  C N  LALVRRF GDR   G F  K YYE. YKADF..........PR

Beggiatoa_sp.                67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VRYP V       W                 ....SLPP E  G Q  I ASWY  S I     Y  GALVEL RRARQKYDDPVEAWESI

Thiocapsa_sp._KS1            77           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S       P   KYP V       W                 ....ETPN E  G Q  I ASWYP S V P   Y  AVLLDF RAERAAGKDPIAAWGAI

Nitrolancea_hollandica_Lb    55           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP M  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LMDF R ARAQHSDPIQAWASI

Nitrobacter_winogradskyi     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP I  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LADL H AKASYPDPVQAWASL

Nitrobacter_hamburgensis     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  IKYP V  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LLDM R AKASSADPVQAWGAL

Nitrococcus_mobilis          68           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP A       W E               EGGRGIPP E  G Q  I ASWY  S I     Y  GVLLDF R ARSSHNNPVEAWSSI

Escherichia_coli             84           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   R  S    L     LKYP M       W E               ....DLPNHE  G P  A YSWY  SAN     M  KRLMKM R AKALHSDPVEAWASI

Aromatoleum_aromaticum      118           c  c  c       c   c      c                                C JH C JH C    JH C JIIIH JH C    C C                         P  C  G       Y   R      R                                Y      K       L     VKYP                           ....DYVD N LG Q  SAFNNN  GDE     LK V.......................

             T


  iiiiiiii            iiiiiiiiiiiiiiiiiiii  iiiiiiiiii i iii                                                      .     Kuenenia_stuttgartiensis          X         X         X         X         X          
Kuenenia_stuttgartiensis    151              c         c                                    A    A       DF     DEEEEEF   DF   A   A A DF  A       DF A              R         W                                    L    K        G     RAS DEA   A    I   K Y G   A       GY    TPEN TKYMFDN  NDELL       FTY SKGI HIT K S PEG QKLIDQ.  PKE

Jettenia_caeni              151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DDA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG RKLLDQ.  PKE

Brocadia_fulgida            151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DEA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG KKLIEQ.  PKE

Scalindua_brodae            152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     KMS DDI   VA   I   R Y GE           Y P  DWNA EKYKFTT  TDEQL       IDY  KGM AIA A S  EGKKRLLERDK A E

Nitrospira_defluvii         152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   VA   I     Y GE  A       GY P  TSDV RKYKFDS FLDDMV     T FTY  KGL VIGTR S  AG RRLREQ.  A E

Nitrospira_nitrificans      151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPEA RKYKFDS FLDDML     T FTY  KAM VIATR S  AG RRLREQ.  A E

Nitrospira_inopinata        151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPET RKYKFDS FLDDML     T FTY  KAM IIATR S  AG RRLREQ.  A E

Nitrospina_gracilis         150              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     RMT DD    LA   V   K Y G   A       GY P  DKEN EKYKFTS  TDEFV      TFTY  KGH AVG A S QRG QRLKNE.  Q E

Nitrotoga_sp.               155              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KL   EA   AA       R Y GD  A       GY P TGANGFPDQKYLQ  KEPFI  P T  YAL  GALENIA T S  KG ALLTRQ.  D E

Hydrogenobaculum_sp.        148              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KVS EEV   IA   I   K Y GE          GY   DENGKPPSKYFIN  KDEWL       SDI  KSL NIA T S  KGKAYLKAQ.  PEE

Beggiatoa_sp.               123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V             G     R    EV   I    V   K Y PD  V       GF P  SDPDSRKTYQQA  KGGFR SD H  LEI TASN YTI K G  RI .......  S .

Thiocapsa_sp._KS1           133              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    R        G     R T DEA   IA   I   K    D  A        F P  ENPE SKAYRNA  KAGWR T     TEI  AAK YTI EHGA HL .......S S .

Nitrolancea_hollandica_Lb   111              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RAT DE    VA   L   K Y PD           F P  QDEQ RQRWQRA  KGGYR      CLEL  SAL YTA K G  RVT.......A A .

Nitrobacter_winogradskyi    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  EDEE RNRIQKA  KGGFR  K    IEL  ASC YTA KHG  RV .......  S .

Nitrobacter_hamburgensis    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  GDEQ RARMQKA  KGGYR  K    VEL  AAS HTA KHG  RI .......  S .

Nitrococcus_mobilis         128              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     R S DEL   IA   L     Y PD  M       GF P  TDEN RKRWQKA  KGGFR T     LEL  SAC YTAQK G  RV .......  S .

Escherichia_coli            140              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    I    K        G     R S  EV   IA   V   K Y PD  A       GF P  EDAD AKSFKQA  RGGFV S  Q  NEL  ASN YTI N G  RV .......  S .

Aromatoleum_aromaticum      151              c         c                                    C    C       JH     JIIIIIH   JH   C   C C JH  C       JH C              R         W                                                  G     RVS DEA   IA   I        D  I          P ...........GK  EGKWK       AGD  DSI DSFEAQGS GF .......LDA .

α1 β1 β2 β3 β4

β5 α2 β6 α3

α4 α5 α6

                                                                                                                        Kuenenia_stuttgartiensis                 X        X         X          X         X   
Kuenenia_stuttgartiensis      1                 cccccccccccccccccccccccccccc                                                                         A                  MKLTRRAFLQVAGATGATLTL.AKNAMA                                                                         L  ................                            FRLLKPAVVVDNP DT

Jettenia_caeni                1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVTGATGATFTL.ANKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Brocadia_fulgida              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVAGATGATFTL.ADKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Scalindua_brodae              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFMKVAGGVTAAVSIPMRNALA                                                                         L  ................                            FKSLKPAVEVDNP DS

Nitrospira_defluvii           1                 cccccccccccccccccccccccccccc                                                                         B                  MQLSRRQFLKVSAGTVAVAAV.ADKALA                                                                         L  ...............M                            LTALQPVVEVNNP GE

Nitrospira_nitrificans        1                 cccccccccccccccccccccccccccc                                                                         B                  MLVSRRQFMKATAGTIAAAAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospira_inopinata          1                 cccccccccccccccccccccccccccc                                                                         B                  MFLSRRQFLKVSVGTVAAVAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospina_gracilis           1                 cccccccccccccccccccccccccccccc                                                                       B                  MRLNRRKFLQVSAGVASAMALSSKR..VGA                                                                       L  ................                              QLKPVVKVGNP ES

Nitrotoga_sp.                 1                                                                                                                      B                                                           L  ...........MMEIKNEIGRRSFLKLSATAGL..AVMANNAFAASPFLKPYVVDNP KS

Hydrogenobaculum_sp.          1                                                                                                                      B                                                           L  .................MISRRDFLKNGS.VFL..AALSTPGFGKKLFEPLVIVGNP AS

Beggiatoa_sp.                 1                                                                                                                      B                                                           I  .............................................MGW......IQD IN

Thiocapsa_sp._KS1             1                                                                                                                      B  ............MSKTKD..D.....NGN..............GGSRW......FRE..L

Nitrolancea_hollandica_Lb                                                                                                                      B  ............................................................

Nitrobacter_winogradskyi      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrobacter_hamburgensis      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrococcus_mobilis           1                                                                                                                      B                                                           L  .............................................MGW......IQD VN

Escherichia_coli              1                                                                                                                      B  ............MSKFLD..RFRYFKQKG..............ETFAD......GHGQLL

Aromatoleum_aromaticum        1                                                                                                                      C  MTRDEMISVEPEAAELQDQHRRDFLKRSGAAVLSLSLSSLATGVVPGFLK..DAQAGTKA

                                                                                                                        Kuenenia_stuttgartiensis       X         X         X           X         X         X 
Kuenenia_stuttgartiensis     44      cc  c             c  cc     c     c                       A DF  DF  A  A         A   A  A   DEEEEEEF    DF A            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VM    QN D       YPD R  SV  DQ QY RTFTYCCSP D.. HA RIR     N  MRVE  Y HQNYSDL

Jettenia_caeni               44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD A  SV  EQ RY RTFTYCCSP D.. HA RVR     E  MRVE  Y HQNYADL

Brocadia_fulgida             44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD S  SV  DQ RY RTFTYTCSP D.. HA RVR     E  MRVE  Y HQNYSDL

Scalindua_brodae             45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RNGVV    Q  E       YPD N  DV  NQ KY RSFPFVCSP D.. HQ RVR        IRVE DY HQDYGDL

Nitrospira_defluvii          45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_nitrificans       44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_inopinata         44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RVR        MRVE  Y HQTYEDL

Nitrospina_gracilis          43      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  E         N   T       F RNGIL    QN D       YPD R  EV  DQ KY RSFTYCCSP D.. HQ RVRG       MRIE  Y HHKIRDL

Nitrotoga_sp.                48      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  F  D         N   T      A  KN VV     S         YPN D  KV  DM HV SEYIFLCAP D.. HN LLK H   D  IRISP YGYGDAEDM

Hydrogenobaculum_sp.         41      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AY KNGII     T         YPN G  KI  DI KP ETTVILCNP D.. HG YLN        TRLEP YKYGDATDI

Beggiatoa_sp.                10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VY K GVI    QQ D       PKT E  QF  TR QY KIVRSTHGV C.. GG SWR    C   TWEM  V YPKLEK.

Thiocapsa_sp._KS1            20      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   S      VF KNGMI    Q  D       DEP K  DF  RR QY KSVRTSHSV C.. GS SWE        TWEL KT WPQIND.

Nitrolancea_hollandica_Lb     1      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VF K GII    Q  D       ... Q  EF  NR QH NITRSTHGV C.. GG SWM    D   TWEM AT YPLLEP.

Nitrobacter_winogradskyi     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrobacter_hamburgensis     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrococcus_mobilis          10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PKT R  EF  NR QH NIFRSTHGV C.. GG SWA    D   TWEM  T YPLLGRG

Escherichia_coli             27      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY KNGLV    QQ D       NTN D  DG  QR QH KIVRSTHGV C.. GS SWK        TWET  T YPRTRP.

Aromatoleum_aromaticum       59      cc  c             c   c     c     c                       C JH  JH  C  C         C   C  C   JIIIIIIH    JH C            WE  Y                       C     V                              R  W  D             Q      VY RNGIV    Q          PGYAS  DI  KE KW KVNWGSHLNICWP GS KFY        WREE AAQTPACNV.

                       T   T     T
                          V


                                                                                                                        Kuenenia_stuttgartiensis         X         X         X         X                    X
Kuenenia_stuttgartiensis    102           c  c  c       c   c      c                                A DF A DF A    DF A DEEEF DF A    A A                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKR. A DGF..........PE

Jettenia_caeni              102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKQ. A DGF..........PE

Brocadia_fulgida            102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  R WKQ. A DGF..........PE

Scalindua_brodae            103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRFP L  G    W D               EGRKPQRS N  M L  F FFRR  G H     L  K WKQ. A DGF..........PE

Nitrospira_defluvii         103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGS..........PE

Nitrospira_nitrificans      102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. A DGS..........PE

Nitrospira_inopinata        102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGA..........PE

Nitrospina_gracilis         101           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   R  T    V  P   KYP L  G    W D               YGNQADAA N  M L  M FPRR  G Y N   M  V WKQ. A DGF..........PY

Nitrotoga_sp.               106           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K       A      K   V  G    W D               DGNRSSHR E  I N  MVMNRK  SDR P GAM  T FKA. A AGY..........PR

Hydrogenobaculum_sp.         99           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K             IR P V  G    W                 YGIKASHR E  C N  LALVRRF GDR   G F  K YYE. YKADF..........PR

Beggiatoa_sp.                67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VRYP V       W                 ....SLPP E  G Q  I ASWY  S I     Y  GALVEL RRARQKYDDPVEAWESI

Thiocapsa_sp._KS1            77           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S       P   KYP V       W                 ....ETPN E  G Q  I ASWYP S V P   Y  AVLLDF RAERAAGKDPIAAWGAI

Nitrolancea_hollandica_Lb    55           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP M  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LMDF R ARAQHSDPIQAWASI

Nitrobacter_winogradskyi     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP I  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LADL H AKASYPDPVQAWASL

Nitrobacter_hamburgensis     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  IKYP V  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LLDM R AKASSADPVQAWGAL

Nitrococcus_mobilis          68           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP A       W E               EGGRGIPP E  G Q  I ASWY  S I     Y  GVLLDF R ARSSHNNPVEAWSSI

Escherichia_coli             84           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   R  S    L     LKYP M       W E               ....DLPNHE  G P  A YSWY  SAN     M  KRLMKM R AKALHSDPVEAWASI

Aromatoleum_aromaticum      118           c  c  c       c   c      c                                C JH C JH C    JH C JIIIH JH C    C C                         P  C  G       Y   R      R                                Y      K       L     VKYP                           ....DYVD N LG Q  SAFNNN  GDE     LK V.......................

             T


                                                                                                                        Kuenenia_stuttgartiensis          X         X         X         X         X          
Kuenenia_stuttgartiensis    151              c         c                                    A    A       DF     DEEEEEF   DF   A   A A DF  A       DF A              R         W                                    L    K        G     RAS DEA   A    I   K Y G   A       GY    TPEN TKYMFDN  NDELL       FTY SKGI HIT K S PEG QKLIDQ.  PKE

Jettenia_caeni              151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DDA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG RKLLDQ.  PKE

Brocadia_fulgida            151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DEA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG KKLIEQ.  PKE

Scalindua_brodae            152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     KMS DDI   VA   I   R Y GE           Y P  DWNA EKYKFTT  TDEQL       IDY  KGM AIA A S  EGKKRLLERDK A E

Nitrospira_defluvii         152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   VA   I     Y GE  A       GY P  TSDV RKYKFDS FLDDMV     T FTY  KGL VIGTR S  AG RRLREQ.  A E

Nitrospira_nitrificans      151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPEA RKYKFDS FLDDML     T FTY  KAM VIATR S  AG RRLREQ.  A E

Nitrospira_inopinata        151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPET RKYKFDS FLDDML     T FTY  KAM IIATR S  AG RRLREQ.  A E

Nitrospina_gracilis         150              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     RMT DD    LA   V   K Y G   A       GY P  DKEN EKYKFTS  TDEFV      TFTY  KGH AVG A S QRG QRLKNE.  Q E

Nitrotoga_sp.               155              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KL   EA   AA       R Y GD  A       GY P TGANGFPDQKYLQ  KEPFI  P T  YAL  GALENIA T S  KG ALLTRQ.  D E

Hydrogenobaculum_sp.        148              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KVS EEV   IA   I   K Y GE          GY   DENGKPPSKYFIN  KDEWL       SDI  KSL NIA T S  KGKAYLKAQ.  PEE

Beggiatoa_sp.               123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V             G     R    EV   I    V   K Y PD  V       GF P  SDPDSRKTYQQA  KGGFR SD H  LEI TASN YTI K G  RI .......  S .

Thiocapsa_sp._KS1           133              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    R        G     R T DEA   IA   I   K    D  A        F P  ENPE SKAYRNA  KAGWR T     TEI  AAK YTI EHGA HL .......S S .

Nitrolancea_hollandica_Lb   111              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RAT DE    VA   L   K Y PD           F P  QDEQ RQRWQRA  KGGYR      CLEL  SAL YTA K G  RVT.......A A .

Nitrobacter_winogradskyi    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  EDEE RNRIQKA  KGGFR  K    IEL  ASC YTA KHG  RV .......  S .

Nitrobacter_hamburgensis    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  GDEQ RARMQKA  KGGYR  K    VEL  AAS HTA KHG  RI .......  S .

Nitrococcus_mobilis         128              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     R S DEL   IA   L     Y PD  M       GF P  TDEN RKRWQKA  KGGFR T     LEL  SAC YTAQK G  RV .......  S .

Escherichia_coli            140              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    I    K        G     R S  EV   IA   V   K Y PD  A       GF P  EDAD AKSFKQA  RGGFV S  Q  NEL  ASN YTI N G  RV .......  S .

Aromatoleum_aromaticum      151              c         c                                    C    C       JH     JIIIIIH   JH   C   C C JH  C       JH C              R         W                                                  G     RVS DEA   IA   I        D  I          P ...........GK  EGKWK       AGD  DSI DSFEAQGS GF .......LDA .

                                                                                                                        Kuenenia_stuttgartiensis                 X        X         X          X         X   
Kuenenia_stuttgartiensis      1                 cccccccccccccccccccccccccccc                                                                         A                  MKLTRRAFLQVAGATGATLTL.AKNAMA                                                                         L  ................                            FRLLKPAVVVDNP DT

Jettenia_caeni                1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVTGATGATFTL.ANKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Brocadia_fulgida              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVAGATGATFTL.ADKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Scalindua_brodae              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFMKVAGGVTAAVSIPMRNALA                                                                         L  ................                            FKSLKPAVEVDNP DS

Nitrospira_defluvii           1                 cccccccccccccccccccccccccccc                                                                         B                  MQLSRRQFLKVSAGTVAVAAV.ADKALA                                                                         L  ...............M                            LTALQPVVEVNNP GE

Nitrospira_nitrificans        1                 cccccccccccccccccccccccccccc                                                                         B                  MLVSRRQFMKATAGTIAAAAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospira_inopinata          1                 cccccccccccccccccccccccccccc                                                                         B                  MFLSRRQFLKVSVGTVAAVAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospina_gracilis           1                 cccccccccccccccccccccccccccccc                                                                       B                  MRLNRRKFLQVSAGVASAMALSSKR..VGA                                                                       L  ................                              QLKPVVKVGNP ES

Nitrotoga_sp.                 1                                                                                                                      B                                                           L  ...........MMEIKNEIGRRSFLKLSATAGL..AVMANNAFAASPFLKPYVVDNP KS

Hydrogenobaculum_sp.          1                                                                                                                      B                                                           L  .................MISRRDFLKNGS.VFL..AALSTPGFGKKLFEPLVIVGNP AS

Beggiatoa_sp.                 1                                                                                                                      B                                                           I  .............................................MGW......IQD IN

Thiocapsa_sp._KS1             1                                                                                                                      B  ............MSKTKD..D.....NGN..............GGSRW......FRE..L

Nitrolancea_hollandica_Lb                                                                                                                      B  ............................................................

Nitrobacter_winogradskyi      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrobacter_hamburgensis      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrococcus_mobilis           1                                                                                                                      B                                                           L  .............................................MGW......IQD VN

Escherichia_coli              1                                                                                                                      B  ............MSKFLD..RFRYFKQKG..............ETFAD......GHGQLL

Aromatoleum_aromaticum        1                                                                                                                      C  MTRDEMISVEPEAAELQDQHRRDFLKRSGAAVLSLSLSSLATGVVPGFLK..DAQAGTKA

                                                                                                                        Kuenenia_stuttgartiensis       X         X         X           X         X         X 
Kuenenia_stuttgartiensis     44      cc  c             c  cc     c     c                       A DF  DF  A  A         A   A  A   DEEEEEEF    DF A            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VM    QN D       YPD R  SV  DQ QY RTFTYCCSP D.. HA RIR     N  MRVE  Y HQNYSDL

Jettenia_caeni               44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD A  SV  EQ RY RTFTYCCSP D.. HA RVR     E  MRVE  Y HQNYADL

Brocadia_fulgida             44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD S  SV  DQ RY RTFTYTCSP D.. HA RVR     E  MRVE  Y HQNYSDL

Scalindua_brodae             45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RNGVV    Q  E       YPD N  DV  NQ KY RSFPFVCSP D.. HQ RVR        IRVE DY HQDYGDL

Nitrospira_defluvii          45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_nitrificans       44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_inopinata         44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RVR        MRVE  Y HQTYEDL

Nitrospina_gracilis          43      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  E         N   T       F RNGIL    QN D       YPD R  EV  DQ KY RSFTYCCSP D.. HQ RVRG       MRIE  Y HHKIRDL

Nitrotoga_sp.                48      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  F  D         N   T      A  KN VV     S         YPN D  KV  DM HV SEYIFLCAP D.. HN LLK H   D  IRISP YGYGDAEDM

Hydrogenobaculum_sp.         41      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AY KNGII     T         YPN G  KI  DI KP ETTVILCNP D.. HG YLN        TRLEP YKYGDATDI

Beggiatoa_sp.                10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VY K GVI    QQ D       PKT E  QF  TR QY KIVRSTHGV C.. GG SWR    C   TWEM  V YPKLEK.

Thiocapsa_sp._KS1            20      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   S      VF KNGMI    Q  D       DEP K  DF  RR QY KSVRTSHSV C.. GS SWE        TWEL KT WPQIND.

Nitrolancea_hollandica_Lb     1      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VF K GII    Q  D       ... Q  EF  NR QH NITRSTHGV C.. GG SWM    D   TWEM AT YPLLEP.

Nitrobacter_winogradskyi     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrobacter_hamburgensis     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrococcus_mobilis          10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PKT R  EF  NR QH NIFRSTHGV C.. GG SWA    D   TWEM  T YPLLGRG

Escherichia_coli             27      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY KNGLV    QQ D       NTN D  DG  QR QH KIVRSTHGV C.. GS SWK        TWET  T YPRTRP.

Aromatoleum_aromaticum       59      cc  c             c   c     c     c                       C JH  JH  C  C         C   C  C   JIIIIIIH    JH C            WE  Y                       C     V                              R  W  D             Q      VY RNGIV    Q          PGYAS  DI  KE KW KVNWGSHLNICWP GS KFY        WREE AAQTPACNV.

                       T   T     T
                          V


                                                                                                                        Kuenenia_stuttgartiensis         X         X         X         X                    X
Kuenenia_stuttgartiensis    102           c  c  c       c   c      c                                A DF A DF A    DF A DEEEF DF A    A A                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKR. A DGF..........PE

Jettenia_caeni              102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKQ. A DGF..........PE

Brocadia_fulgida            102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  R WKQ. A DGF..........PE

Scalindua_brodae            103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRFP L  G    W D               EGRKPQRS N  M L  F FFRR  G H     L  K WKQ. A DGF..........PE

Nitrospira_defluvii         103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGS..........PE

Nitrospira_nitrificans      102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. A DGS..........PE

Nitrospira_inopinata        102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGA..........PE

Nitrospina_gracilis         101           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   R  T    V  P   KYP L  G    W D               YGNQADAA N  M L  M FPRR  G Y N   M  V WKQ. A DGF..........PY

Nitrotoga_sp.               106           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K       A      K   V  G    W D               DGNRSSHR E  I N  MVMNRK  SDR P GAM  T FKA. A AGY..........PR

Hydrogenobaculum_sp.         99           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K             IR P V  G    W                 YGIKASHR E  C N  LALVRRF GDR   G F  K YYE. YKADF..........PR

Beggiatoa_sp.                67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VRYP V       W                 ....SLPP E  G Q  I ASWY  S I     Y  GALVEL RRARQKYDDPVEAWESI

Thiocapsa_sp._KS1            77           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S       P   KYP V       W                 ....ETPN E  G Q  I ASWYP S V P   Y  AVLLDF RAERAAGKDPIAAWGAI

Nitrolancea_hollandica_Lb    55           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP M  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LMDF R ARAQHSDPIQAWASI

Nitrobacter_winogradskyi     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP I  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LADL H AKASYPDPVQAWASL

Nitrobacter_hamburgensis     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  IKYP V  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LLDM R AKASSADPVQAWGAL

Nitrococcus_mobilis          68           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP A       W E               EGGRGIPP E  G Q  I ASWY  S I     Y  GVLLDF R ARSSHNNPVEAWSSI

Escherichia_coli             84           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   R  S    L     LKYP M       W E               ....DLPNHE  G P  A YSWY  SAN     M  KRLMKM R AKALHSDPVEAWASI

Aromatoleum_aromaticum      118           c  c  c       c   c      c                                C JH C JH C    JH C JIIIH JH C    C C                         P  C  G       Y   R      R                                Y      K       L     VKYP                           ....DYVD N LG Q  SAFNNN  GDE     LK V.......................

             T


                                                                                                                        Kuenenia_stuttgartiensis          X         X         X         X         X          
Kuenenia_stuttgartiensis    151              c         c                                    A    A       DF     DEEEEEF   DF   A   A A DF  A       DF A              R         W                                    L    K        G     RAS DEA   A    I   K Y G   A       GY    TPEN TKYMFDN  NDELL       FTY SKGI HIT K S PEG QKLIDQ.  PKE

Jettenia_caeni              151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DDA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG RKLLDQ.  PKE

Brocadia_fulgida            151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DEA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG KKLIEQ.  PKE

Scalindua_brodae            152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     KMS DDI   VA   I   R Y GE           Y P  DWNA EKYKFTT  TDEQL       IDY  KGM AIA A S  EGKKRLLERDK A E

Nitrospira_defluvii         152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   VA   I     Y GE  A       GY P  TSDV RKYKFDS FLDDMV     T FTY  KGL VIGTR S  AG RRLREQ.  A E

Nitrospira_nitrificans      151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPEA RKYKFDS FLDDML     T FTY  KAM VIATR S  AG RRLREQ.  A E

Nitrospira_inopinata        151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPET RKYKFDS FLDDML     T FTY  KAM IIATR S  AG RRLREQ.  A E

Nitrospina_gracilis         150              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     RMT DD    LA   V   K Y G   A       GY P  DKEN EKYKFTS  TDEFV      TFTY  KGH AVG A S QRG QRLKNE.  Q E

Nitrotoga_sp.               155              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KL   EA   AA       R Y GD  A       GY P TGANGFPDQKYLQ  KEPFI  P T  YAL  GALENIA T S  KG ALLTRQ.  D E

Hydrogenobaculum_sp.        148              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KVS EEV   IA   I   K Y GE          GY   DENGKPPSKYFIN  KDEWL       SDI  KSL NIA T S  KGKAYLKAQ.  PEE

Beggiatoa_sp.               123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V             G     R    EV   I    V   K Y PD  V       GF P  SDPDSRKTYQQA  KGGFR SD H  LEI TASN YTI K G  RI .......  S .

Thiocapsa_sp._KS1           133              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    R        G     R T DEA   IA   I   K    D  A        F P  ENPE SKAYRNA  KAGWR T     TEI  AAK YTI EHGA HL .......S S .

Nitrolancea_hollandica_Lb   111              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RAT DE    VA   L   K Y PD           F P  QDEQ RQRWQRA  KGGYR      CLEL  SAL YTA K G  RVT.......A A .

Nitrobacter_winogradskyi    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  EDEE RNRIQKA  KGGFR  K    IEL  ASC YTA KHG  RV .......  S .

Nitrobacter_hamburgensis    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  GDEQ RARMQKA  KGGYR  K    VEL  AAS HTA KHG  RI .......  S .

Nitrococcus_mobilis         128              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     R S DEL   IA   L     Y PD  M       GF P  TDEN RKRWQKA  KGGFR T     LEL  SAC YTAQK G  RV .......  S .

Escherichia_coli            140              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    I    K        G     R S  EV   IA   V   K Y PD  A       GF P  EDAD AKSFKQA  RGGFV S  Q  NEL  ASN YTI N G  RV .......  S .

Aromatoleum_aromaticum      151              c         c                                    C    C       JH     JIIIIIH   JH   C   C C JH  C       JH C              R         W                                                  G     RVS DEA   IA   I        D  I          P ...........GK  EGKWK       AGD  DSI DSFEAQGS GF .......LDA .

                                                                                                                        Kuenenia_stuttgartiensis                 X        X         X          X         X   
Kuenenia_stuttgartiensis      1                 cccccccccccccccccccccccccccc                                                                         A                  MKLTRRAFLQVAGATGATLTL.AKNAMA                                                                         L  ................                            FRLLKPAVVVDNP DT

Jettenia_caeni                1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVTGATGATFTL.ANKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Brocadia_fulgida              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFLQVAGATGATFTL.ADKAMA                                                                         L  ................                            FRLLKPAVEVGNP DA

Scalindua_brodae              1                 cccccccccccccccccccccccccccc                                                                         B                  MKLTRRTFMKVAGGVTAAVSIPMRNALA                                                                         L  ................                            FKSLKPAVEVDNP DS

Nitrospira_defluvii           1                 cccccccccccccccccccccccccccc                                                                         B                  MQLSRRQFLKVSAGTVAVAAV.ADKALA                                                                         L  ...............M                            LTALQPVVEVNNP GE

Nitrospira_nitrificans        1                 cccccccccccccccccccccccccccc                                                                         B                  MLVSRRQFMKATAGTIAAAAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospira_inopinata          1                 cccccccccccccccccccccccccccc                                                                         B                  MFLSRRQFLKVSVGTVAAVAV.ADKVLA                                                                         L  ................                            LTALQPVIEVGNP GE

Nitrospina_gracilis           1                 cccccccccccccccccccccccccccccc                                                                       B                  MRLNRRKFLQVSAGVASAMALSSKR..VGA                                                                       L  ................                              QLKPVVKVGNP ES

Nitrotoga_sp.                 1                                                                                                                      B                                                           L  ...........MMEIKNEIGRRSFLKLSATAGL..AVMANNAFAASPFLKPYVVDNP KS

Hydrogenobaculum_sp.          1                                                                                                                      B                                                           L  .................MISRRDFLKNGS.VFL..AALSTPGFGKKLFEPLVIVGNP AS

Beggiatoa_sp.                 1                                                                                                                      B                                                           I  .............................................MGW......IQD IN

Thiocapsa_sp._KS1             1                                                                                                                      B  ............MSKTKD..D.....NGN..............GGSRW......FRE..L

Nitrolancea_hollandica_Lb                                                                                                                      B  ............................................................

Nitrobacter_winogradskyi      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrobacter_hamburgensis      1                                                                                                                      B                                                           L  .............................................MSW......ILD VN

Nitrococcus_mobilis           1                                                                                                                      B                                                           L  .............................................MGW......IQD VN

Escherichia_coli              1                                                                                                                      B  ............MSKFLD..RFRYFKQKG..............ETFAD......GHGQLL

Aromatoleum_aromaticum        1                                                                                                                      C  MTRDEMISVEPEAAELQDQHRRDFLKRSGAAVLSLSLSSLATGVVPGFLK..DAQAGTKA

                                                                                                                        Kuenenia_stuttgartiensis       X         X         X           X         X         X 
Kuenenia_stuttgartiensis     44      cc  c             c  cc     c     c                       A DF  DF  A  A         A   A  A   DEEEEEEF    DF A            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VM    QN D       YPD R  SV  DQ QY RTFTYCCSP D.. HA RIR     N  MRVE  Y HQNYSDL

Jettenia_caeni               44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD A  SV  EQ RY RTFTYCCSP D.. HA RVR     E  MRVE  Y HQNYADL

Brocadia_fulgida             44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RN VL    QN D       YPD S  SV  DQ RY RTFTYTCSP D.. HA RVR     E  MRVE  Y HQNYSDL

Scalindua_brodae             45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AF RNGVV    Q  E       YPD N  DV  NQ KY RSFPFVCSP D.. HQ RVR        IRVE DY HQDYGDL

Nitrospira_defluvii          45      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_nitrificans       44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RIR        MRVE  Y HQTYEDL

Nitrospira_inopinata         44      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      H  Y  D         N   T      AF RNGVV    QN D       YPD S  RV  DQ RY SSFTWVCSP D.. HA RVR        MRVE  Y HQTYEDL

Nitrospina_gracilis          43      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  E         N   T       F RNGIL    QN D       YPD R  EV  DQ KY RSFTYCCSP D.. HQ RVRG       MRIE  Y HHKIRDL

Nitrotoga_sp.                48      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  F  D         N   T      A  KN VV     S         YPN D  KV  DM HV SEYIFLCAP D.. HN LLK H   D  IRISP YGYGDAEDM

Hydrogenobaculum_sp.         41      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  Y  D         N   T      AY KNGII     T         YPN G  KI  DI KP ETTVILCNP D.. HG YLN        TRLEP YKYGDATDI

Beggiatoa_sp.                10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VY K GVI    QQ D       PKT E  QF  TR QY KIVRSTHGV C.. GG SWR    C   TWEM  V YPKLEK.

Thiocapsa_sp._KS1            20      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   S      VF KNGMI    Q  D       DEP K  DF  RR QY KSVRTSHSV C.. GS SWE        TWEL KT WPQIND.

Nitrolancea_hollandica_Lb     1      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      VF K GII    Q  D       ... Q  EF  NR QH NITRSTHGV C.. GG SWM    D   TWEM AT YPLLEP.

Nitrobacter_winogradskyi     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrobacter_hamburgensis     10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PRE K  EF  NR SH NVFRSTHGV C.. GG SWA    D   TWEM  T YPLLER.

Nitrococcus_mobilis          10      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY K GII    QQ D       PKT R  EF  NR QH NIFRSTHGV C.. GG SWA    D   TWEM  T YPLLGRG

Escherichia_coli             27      cc  c             c  cc     c     c                       B KG  KG  B  B         B   B  B   KddddddG    KG B            WE  Y                       C     V                       R      R  W  D         N   T      IY KNGLV    QQ D       NTN D  DG  QR QH KIVRSTHGV C.. GS SWK        TWET  T YPRTRP.

Aromatoleum_aromaticum       59      cc  c             c   c     c     c                       C JH  JH  C  C         C   C  C   JIIIIIIH    JH C            WE  Y                       C     V                              R  W  D             Q      VY RNGIV    Q          PGYAS  DI  KE KW KVNWGSHLNICWP GS KFY        WREE AAQTPACNV.

                       T   T     T
                          V


                                                                                                                        Kuenenia_stuttgartiensis         X         X         X         X                    X
Kuenenia_stuttgartiensis    102           c  c  c       c   c      c                                A DF A DF A    DF A DEEEF DF A    A A                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKR. A DGF..........PE

Jettenia_caeni              102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  K WKQ. A DGF..........PE

Brocadia_fulgida            102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRYP I  G    W D               YGNKATRN N  M L  Y FHRR  G Y     L  R WKQ. A DGF..........PE

Scalindua_brodae            103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K  T    V  P  LRFP L  G    W D               EGRKPQRS N  M L  F FFRR  G H     L  K WKQ. A DGF..........PE

Nitrospira_defluvii         103           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGS..........PE

Nitrospira_nitrificans      102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. A DGS..........PE

Nitrospira_inopinata        102           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   K  T    V  P  LK P M  G    W D               YGNRGTFAHN  M L  F FHRR  G Y   G L  K WKQ. M DGA..........PE

Nitrospina_gracilis         101           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   R  T    V  P   KYP L  G    W D               YGNQADAA N  M L  M FPRR  G Y N   M  V WKQ. A DGF..........PY

Nitrotoga_sp.               106           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K       A      K   V  G    W D               DGNRSSHR E  I N  MVMNRK  SDR P GAM  T FKA. A AGY..........PR

Hydrogenobaculum_sp.         99           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                W  R   K             IR P V  G    W                 YGIKASHR E  C N  LALVRRF GDR   G F  K YYE. YKADF..........PR

Beggiatoa_sp.                67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VRYP V       W                 ....SLPP E  G Q  I ASWY  S I     Y  GALVEL RRARQKYDDPVEAWESI

Thiocapsa_sp._KS1            77           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S       P   KYP V       W                 ....ETPN E  G Q  I ASWYP S V P   Y  AVLLDF RAERAAGKDPIAAWGAI

Nitrolancea_hollandica_Lb    55           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP M  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LMDF R ARAQHSDPIQAWASI

Nitrobacter_winogradskyi     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP I  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LADL H AKASYPDPVQAWASL

Nitrobacter_hamburgensis     67           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  IKYP V  P    W E               ....SLPP E  G Q  I ASWY  S I     Y  G LLDM R AKASSADPVQAWGAL

Nitrococcus_mobilis          68           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                Y  R   R  S    V  P  VKYP A       W E               EGGRGIPP E  G Q  I ASWY  S I     Y  GVLLDF R ARSSHNNPVEAWSSI

Escherichia_coli             84           c  c  c       c   c      c                                B KG B KG B    KG B KdddG KG B    B B                         P  C  G       Y   R      R                                   R   R  S    L     LKYP M       W E               ....DLPNHE  G P  A YSWY  SAN     M  KRLMKM R AKALHSDPVEAWASI

Aromatoleum_aromaticum      118           c  c  c       c   c      c                                C JH C JH C    JH C JIIIH JH C    C C                         P  C  G       Y   R      R                                Y      K       L     VKYP                           ....DYVD N LG Q  SAFNNN  GDE     LK V.......................

             T


                                                                                                                        Kuenenia_stuttgartiensis          X         X         X         X         X          
Kuenenia_stuttgartiensis    151              c         c                                    A    A       DF     DEEEEEF   DF   A   A A DF  A       DF A              R         W                                    L    K        G     RAS DEA   A    I   K Y G   A       GY    TPEN TKYMFDN  NDELL       FTY SKGI HIT K S PEG QKLIDQ.  PKE

Jettenia_caeni              151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DDA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG RKLLDQ.  PKE

Brocadia_fulgida            151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K        G     KAS DEA   AA   I   K Y GE  A       GY    TPEN SKYMFDA  QDELL       WTY  KGI HIT K S  EG KKLIEQ.  PKE

Scalindua_brodae            152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     KMS DDI   VA   I   R Y GE           Y P  DWNA EKYKFTT  TDEQL       IDY  KGM AIA A S  EGKKRLLERDK A E

Nitrospira_defluvii         152              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   VA   I     Y GE  A       GY P  TSDV RKYKFDS FLDDMV     T FTY  KGL VIGTR S  AG RRLREQ.  A E

Nitrospira_nitrificans      151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPEA RKYKFDS FLDDML     T FTY  KAM VIATR S  AG RRLREQ.  A E

Nitrospira_inopinata        151              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    K              RVS D A   AA   I     Y GE  A       GY P  TPET RKYKFDS FLDDML     T FTY  KAM IIATR S  AG RRLREQ.  A E

Nitrospina_gracilis         150              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    L    R        G     RMT DD    LA   V   K Y G   A       GY P  DKEN EKYKFTS  TDEFV      TFTY  KGH AVG A S QRG QRLKNE.  Q E

Nitrotoga_sp.               155              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KL   EA   AA       R Y GD  A       GY P TGANGFPDQKYLQ  KEPFI  P T  YAL  GALENIA T S  KG ALLTRQ.  D E

Hydrogenobaculum_sp.        148              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                                  G     KVS EEV   IA   I   K Y GE          GY   DENGKPPSKYFIN  KDEWL       SDI  KSL NIA T S  KGKAYLKAQ.  PEE

Beggiatoa_sp.               123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V             G     R    EV   I    V   K Y PD  V       GF P  SDPDSRKTYQQA  KGGFR SD H  LEI TASN YTI K G  RI .......  S .

Thiocapsa_sp._KS1           133              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    R        G     R T DEA   IA   I   K    D  A        F P  ENPE SKAYRNA  KAGWR T     TEI  AAK YTI EHGA HL .......S S .

Nitrolancea_hollandica_Lb   111              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RAT DE    VA   L   K Y PD           F P  QDEQ RQRWQRA  KGGYR      CLEL  SAL YTA K G  RVT.......A A .

Nitrobacter_winogradskyi    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  EDEE RNRIQKA  KGGFR  K    IEL  ASC YTA KHG  RV .......  S .

Nitrobacter_hamburgensis    123              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     RA  EEL   IA   L   R   PD  M       GF P  GDEQ RARMQKA  KGGYR  K    VEL  AAS HTA KHG  RI .......  S .

Nitrococcus_mobilis         128              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    V    K        G     R S DEL   IA   L     Y PD  M       GF P  TDEN RKRWQKA  KGGFR T     LEL  SAC YTAQK G  RV .......  S .

Escherichia_coli            140              c         c                                    B    B       KG     KdddddG   KG   B   B B KG  B       KG B              R         W                                    I    K        G     R S  EV   IA   V   K Y PD  A       GF P  EDAD AKSFKQA  RGGFV S  Q  NEL  ASN YTI N G  RV .......  S .

Aromatoleum_aromaticum      151              c         c                                    C    C       JH     JIIIIIH   JH   C   C C JH  C       JH C              R         W                                                  G     RVS DEA   IA   I        D  I          P ...........GK  EGKWK       AGD  DSI DSFEAQGS GF .......LDA .



iiiiiii iiiijjjjk     iiiiii iiiiiii iiiiiiiii          jjjk                            .       .                       Kuenenia_stuttgartiensis X         X         X          X          X         X       
Kuenenia_stuttgartiensis    210                                 c                                             DEEF DF       DF A                 A DF                                   R                                             MGLL VI        F N                 A GG   MVDRMQGAGTRTFKGRGG    G  GKY.GMY  N .CLAIVDAHNRGVGPDQ L  RNW

Jettenia_caeni              210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .SLALVDSHNRGVGPDK L  RNW

Brocadia_fulgida            210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .TLALVDSHNRGVGPDK L  RNW

Scalindua_brodae            212                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   TLTHWNGAGTRCFKNRGG    G  GKYMGMY  S .MLALLDANVRGVGADK M  RRF

Nitrospira_defluvii         211                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL MM        F N                 A GG   MIEMMKGAGVRTFKHRAG    G  GKH.ANT  N CVLPLLDSWIRKVNPDQ Q  RYW

Nitrospira_nitrificans      210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL  I        F N                 A GG   MIEMMKGAGVRCFKHRAG    GF GKH.SNT  N SVLPLLDTWIRKVGPDQ Q  RYW

Nitrospira_inopinata        210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPVL II                            A GG   MIEMMKGAGTRCFKHRAG    G  GKM.GNT MNGGINALLDTWIRKVGPDQ Q  RYW

Nitrospina_gracilis         209                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VV          N                 V GG   MIEAMGGSGPRTFKYRGG    G  GKY.GIY LA .MVGLLDAIIRGRGPGQ L  RAW

Nitrotoga_sp.               214                                 c                                             KddG KG       KG B                 B KG                                   R                                             M AL VL        F Q                 A G    MIASMHGCGMKTMKFRSG A  G  RIY.SLK  A .GLALLDAYVRNVGPDE S AKVL

Hydrogenobaculum_sp.        207                                 c                                             KddG KG       KG B                 B KG                                   R                                             MP L VL          N                 A GG   MIDTMAGAGTRTLKFRGS  W A  RYV.GQY MS .MMALLDSNIRKVEPDK L  VGW

Beggiatoa_sp.               175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM  L        F                   L GG   ..................    SQ SFA.AGS  LG................. M  HLL

Thiocapsa_sp._KS1           185                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV          N                 L GG   ..................    S  SFL.SGH LS ................. L  TML

Nitrolancea_hollandica_Lb   163                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPA   V        F Q                 L GG   ..................   YSY SFG.AGA  I ................. F  FHL

Nitrobacter_winogradskyi    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. F  GLM

Nitrobacter_hamburgensis    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. M  SLL

Nitrococcus_mobilis         180                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F Q                 L GG   ..................    S  SFA.AGQ  L ................. F  ATI

Escherichia_coli            192                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV        Y S                 L GG   ..................    S  SYA.SGA  L ................. I  TCL

Aromatoleum_aromaticum      192                                 c                                             JIIH JH       JH C                 C JH                                   R                                                A  I                            L  G   ..................HVH GS AWG.AGF MTY................. MD VSP

 iiiiii  iiiiiiii       iiiiiiii jjjk        iiiiiiiiiiiiii                                                             Kuenenia_stuttgartiensis   X         X         X         X         X         X       
Kuenenia_stuttgartiensis    268        c         c                      c   c     c        cA A A  A     A   A DF   A  A   DF DEF A A   DF DEEEEEEEF   A       D         G                      N         H        GS Y W        P     QT   D  D   SK LIQ G     NK PEA WVTEV     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M         MER 

Jettenia_caeni              268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLT V     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M       Q FER 

Brocadia_fulgida            268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L  SDV MN IRF  L   T K LIE  M         MER 

Scalindua_brodae            271        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L ASDV FA LRY  L   V K LIE  M         IER 

Nitrospira_defluvii         270        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ WWN T  CDV LS MRF  LNT W K FVE  M     KL SMER 

Nitrospira_nitrificans      269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ FWN T  CDV LS MRF  FNT W K FVE  M     KL SIER 

Nitrospira_inopinata        269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK   S G     NK PEA W  E      N T HG QNPAH WWS V GSDV LS MRF  LNT W K FVE  M     KL CIER 

Nitrospina_gracilis         267        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W              QT   D  D    K  IQ G     NK PEA W TEI     N T HG QAPGHSWTH M  SDI FA HRYA LT  W K LIE  M     Y   MER 

Nitrotoga_sp.               272        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y W        P     Q    E       K IV  G     TK PDL WVSE     DS S HT LAPGC MVT H MLDY FMVYEHA L  FW N FIC  M        SRLK 

Hydrogenobaculum_sp.        265        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y                QT   D       K IV  G     TK PD  WLTEA    DN SEHT LPPAHTLVT Q  VDF LVTWEHA L  LW M PYG  M  S      QIK 

Beggiatoa_sp.               199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D    K IVS G     TR PDV FI EA     F D YS LPPAE EVW E  DAH SA WYNA F   M S LNM  T      A  RHN 

Thiocapsa_sp._KS1           209        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S   I  G     TR  DA FASE      F E YH LPHVM MIW D  DVH SA WYQ AYW VM S LPM  TA       HKYN 

Nitrolancea_hollandica_Lb   187        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR  DV FVSEA     F D YA LPNSF EVW D  DVC SA WYN  F   NAA LNM  TA        RHN 

Nitrobacter_winogradskyi    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS MNM  T         RTE 

Nitrobacter_hamburgensis    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FI EA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS LNM  T      A  RTE 

Nitrococcus_mobilis         204        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPNSF EIW D  DVC SA WYN  F   MAS LNM  T         RHE 

Escherichia_coli            216        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S  II  G     TR PDA F TEV     F D YC LPPAS QTW E  DVP SA WYN SY  AW S VPQ  T     F   RYK 

Aromatoleum_aromaticum      216        c         c                      c         c        cC C C  C     C   C JH   C  C   JH JIH C C   JH JIIIIIIIH   C       D         G                      N         H        G                                  I         T      FLSEA    DINVDIG TYMGAFHTF KMHMGYSADNLLDAEL FMTCS WSY YPSSY      RYK 

       S
                                            V


 jjjjk    iiiiii jjjk       iiiiiiiiiiiiiiii  iii      iiii                                                  ......     Kuenenia_stuttgartiensis   X         X         X          X         X               X
Kuenenia_stuttgartiensis    328                  c          c                                A DEEEEEEF  A  DF DEEEF   DF DEEF A DEEF A   A        DEF D                 D          D                                K VVITPEYS  A  A  WIPIR   T  ALFL I KILI     D        YVK FG I        PS QK  Y     NN.  T    G T    DNKWY AD......   K 

Jettenia_caeni              328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPIK   T  ALFL I RILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Brocadia_fulgida            328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPVR   T  ALFL L KILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Scalindua_brodae            331                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIP R   S   IFL M KIIM     D        FVK FG L        PS TK  Y   C TGI  TT   T T    DNKWY TD......   K 

Nitrospira_defluvii         330                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VIITPEYN  A  A  WIPVR   T  ALFL A KIIL E   D        FIK FA L        PT SR  Y     PE.  G    G S    D NYQ ID......   G 

Nitrospira_nitrificans      329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R AVITPEYN  A  A  WIPLR   S  ALFL A KIIL E   D        YLK FA I        PT QR  Y     PQ.  G    G C    D NMQ ID......   Q 

Nitrospira_inopinata        329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VVITPEYN  A  A  WMPLR   S  ALFL A KIIV E   D        FLK FA V        PT YR  Y     PQ.  G    G M    D NMH VD......   S 

Nitrospina_gracilis         327                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                  V V PEYN     A  WIP R   S   IFL   KIIM E   D        YVK YGTL T C    PPSTK  Y   C AGA  IS   GCA    D GLV VD......   D 

Nitrotoga_sp.               332                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                H V IS DY      A   I IR   T  AL L   HILI     D        YLK  C I D  I  HAMSNK  DV I  PG.  P  G GCC    KNNWY EN......   AN

Hydrogenobaculum_sp.        325                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K IVIS DF   A  A   V  R   T  AL L M  VIM E   D        FVK FI V    N  MAT RT  KV IT TA.  G  A S AY   K KLY EN......   S 

Beggiatoa_sp.               259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VV  PDFS  A     WVPVH   Q  A WV V HVIL E            YMK FS F  FA    QV KYS W     AG.  G F  A N    T YYVKKETPSFNA   Q 

Thiocapsa_sp._KS1           269                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K V LSPDYS     A  WVPVR   T  A  L   HVIL E            YV  YG L N      DVTKF  L     PG.  T FI SCI    Q FHVNRRSEYFHS  AQ 

Nitrolancea_hollandica_Lb   247                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVL PDFS  A     WIPVK   Q  ALWM A HVIL E   D        Y K YT F   A    QV KYS W     AG.  Q    G D    K FYI RQVPYFIE Q R 

Nitrobacter_winogradskyi    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYI RQVPYFID   R 

Nitrobacter_hamburgensis    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYV RQVPYFID   R 

Nitrococcus_mobilis         264                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS     A  WIPVK   Q   IWM V HVI  E            YV  YA F        QVSKY  W     KG.  LG   A G   YT FYVKRQVPYFID  TR 

Escherichia_coli            276                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VAVTPDY   A     WL  K   T  AM L M HVML E   D        YVR YT T       AEI KLC L  AP QG.  A  A A G    R FHL NPSQYFTD   R 

Aromatoleum_aromaticum      276                  c          c                                C JIIIIIIH  C  JH JIIIH   JH JIIH C JIIH C   C        JIH J                 D          D                                  VVI PDFN     A   VPVR   S  A WL L  VMI E   D        FV   AEV   A    PTTPA  LH    VG.  A F  G SQ   D KLF RQ......  CEQ

                                                                                                                        Kuenenia_stuttgartiensis          X                 X         X         X            
Kuenenia_stuttgartiensis    381 c  c c                                                      EF DEEEF A        A A A   DF   A   A                        T  P L                                                       D  L IR D        T K V   DI   Y   D                          F     T ........ L R SPK  IPN KLQ ISDGPSYHIQGLK...........

Jettenia_caeni              381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DI   Y   D                          F     T ........ L R QAK  FPD KLE ISHGASYKIHGLH...........

Brocadia_fulgida            381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DV   Y   D                          F     T ........ L R QAK  FLN QLE ISQGASFKIHGLH...........

Scalindua_brodae            385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   EI   Y   E                          F     T ........ L R QPH  IKD KQP LDY..SHSVQGLT...........

Nitrospira_defluvii         383 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   EV   Y   D                          M     T ........ LQY DPH  LKD QVP FTKSYSGRVQGLS...........

Nitrospira_nitrificans      382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   DV   Y   D                          M     T ........ LQY DPR  IQD KFP FSHSYSGRIQALK...........

Nitrospira_inopinata        382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  I VR D        T   L   DV   Y   D                          A     T ........ LQY DPR  IPD KFP FSKSYSGRIQSLK...........

Nitrospina_gracilis         381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N   L   D    Y                              M     T ........ LIR HPD YIPG KNQPLPKD.GFTTKWMK...........

Nitrotoga_sp.               385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L IR D        N K L   DI   Y   D                          M     T ........ W N KAS  IAD KLA LTHHLKVMKKGEKPTLPVAFQATA

Hydrogenobaculum_sp.        378 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N K L   DI   Y                              L     M ........ A L RAS  IPN IPKALNQAVVYNPSKQMPPPPMKQE.KQ

Beggiatoa_sp.               318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V             R L    I   Y   E                          S F  VLN.QGEEGYEAG L RANT .EA KDE NGEW....................

Thiocapsa_sp._KS1           328 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                            V  D        S R L   DV   Y   E                         NL F  IL .QEGDHFA G F RAS  .AA ADE LADW....................

Nitrolancea_hollandica_Lb   306 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M VK              L    I   Y   E                          G     VHQTKGGAYSMGQF RANR .NR KDV NGNW....................

Nitrobacter_winogradskyi    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGNTYK G L RSNR .AR KDV NGEW....................

Nitrobacter_hamburgensis    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGTTYK G L RARH .PR KDV NGDW....................

Nitrococcus_mobilis         323 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    VK E          R L   EV   Y   E                          M F   L .KDGDSYRPG Y TSE  .KK KKQ NAAW....................

Escherichia_coli            335 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M V  E          R L   DL                                  M    ML .ERDGYYAAG M RAA  VDALGQENNPEW....................

Aromatoleum_aromaticum      329 c  c c                                                      IH JIIIH C        C C C   JH   C   C                        T  P L                                                       D  L VR D        T K L   DV                                  L     M ........ G F SAE  DG......GEAK....................

α7 α8 β7 α9 β8

α10 α11 α12 β9 α13

β10 α14 β11 α15 α16

                                                                                                                        Kuenenia_stuttgartiensis X         X         X          X          X         X       
Kuenenia_stuttgartiensis    210                                 c                                             DEEF DF       DF A                 A DF                                   R                                             MGLL VI        F N                 A GG   MVDRMQGAGTRTFKGRGG    G  GKY.GMY  N .CLAIVDAHNRGVGPDQ L  RNW

Jettenia_caeni              210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .SLALVDSHNRGVGPDK L  RNW

Brocadia_fulgida            210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .TLALVDSHNRGVGPDK L  RNW

Scalindua_brodae            212                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   TLTHWNGAGTRCFKNRGG    G  GKYMGMY  S .MLALLDANVRGVGADK M  RRF

Nitrospira_defluvii         211                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL MM        F N                 A GG   MIEMMKGAGVRTFKHRAG    G  GKH.ANT  N CVLPLLDSWIRKVNPDQ Q  RYW

Nitrospira_nitrificans      210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL  I        F N                 A GG   MIEMMKGAGVRCFKHRAG    GF GKH.SNT  N SVLPLLDTWIRKVGPDQ Q  RYW

Nitrospira_inopinata        210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPVL II                            A GG   MIEMMKGAGTRCFKHRAG    G  GKM.GNT MNGGINALLDTWIRKVGPDQ Q  RYW

Nitrospina_gracilis         209                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VV          N                 V GG   MIEAMGGSGPRTFKYRGG    G  GKY.GIY LA .MVGLLDAIIRGRGPGQ L  RAW

Nitrotoga_sp.               214                                 c                                             KddG KG       KG B                 B KG                                   R                                             M AL VL        F Q                 A G    MIASMHGCGMKTMKFRSG A  G  RIY.SLK  A .GLALLDAYVRNVGPDE S AKVL

Hydrogenobaculum_sp.        207                                 c                                             KddG KG       KG B                 B KG                                   R                                             MP L VL          N                 A GG   MIDTMAGAGTRTLKFRGS  W A  RYV.GQY MS .MMALLDSNIRKVEPDK L  VGW

Beggiatoa_sp.               175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM  L        F                   L GG   ..................    SQ SFA.AGS  LG................. M  HLL

Thiocapsa_sp._KS1           185                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV          N                 L GG   ..................    S  SFL.SGH LS ................. L  TML

Nitrolancea_hollandica_Lb   163                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPA   V        F Q                 L GG   ..................   YSY SFG.AGA  I ................. F  FHL

Nitrobacter_winogradskyi    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. F  GLM

Nitrobacter_hamburgensis    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. M  SLL

Nitrococcus_mobilis         180                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F Q                 L GG   ..................    S  SFA.AGQ  L ................. F  ATI

Escherichia_coli            192                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV        Y S                 L GG   ..................    S  SYA.SGA  L ................. I  TCL

Aromatoleum_aromaticum      192                                 c                                             JIIH JH       JH C                 C JH                                   R                                                A  I                            L  G   ..................HVH GS AWG.AGF MTY................. MD VSP

                                                                                                                        Kuenenia_stuttgartiensis   X         X         X         X         X         X       
Kuenenia_stuttgartiensis    268        c         c                      c   c     c        cA A A  A     A   A DF   A  A   DF DEF A A   DF DEEEEEEEF   A       D         G                      N         H        GS Y W        P     QT   D  D   SK LIQ G     NK PEA WVTEV     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M         MER 

Jettenia_caeni              268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLT V     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M       Q FER 

Brocadia_fulgida            268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L  SDV MN IRF  L   T K LIE  M         MER 

Scalindua_brodae            271        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L ASDV FA LRY  L   V K LIE  M         IER 

Nitrospira_defluvii         270        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ WWN T  CDV LS MRF  LNT W K FVE  M     KL SMER 

Nitrospira_nitrificans      269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ FWN T  CDV LS MRF  FNT W K FVE  M     KL SIER 

Nitrospira_inopinata        269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK   S G     NK PEA W  E      N T HG QNPAH WWS V GSDV LS MRF  LNT W K FVE  M     KL CIER 

Nitrospina_gracilis         267        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W              QT   D  D    K  IQ G     NK PEA W TEI     N T HG QAPGHSWTH M  SDI FA HRYA LT  W K LIE  M     Y   MER 

Nitrotoga_sp.               272        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y W        P     Q    E       K IV  G     TK PDL WVSE     DS S HT LAPGC MVT H MLDY FMVYEHA L  FW N FIC  M        SRLK 

Hydrogenobaculum_sp.        265        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y                QT   D       K IV  G     TK PD  WLTEA    DN SEHT LPPAHTLVT Q  VDF LVTWEHA L  LW M PYG  M  S      QIK 

Beggiatoa_sp.               199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D    K IVS G     TR PDV FI EA     F D YS LPPAE EVW E  DAH SA WYNA F   M S LNM  T      A  RHN 

Thiocapsa_sp._KS1           209        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S   I  G     TR  DA FASE      F E YH LPHVM MIW D  DVH SA WYQ AYW VM S LPM  TA       HKYN 

Nitrolancea_hollandica_Lb   187        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR  DV FVSEA     F D YA LPNSF EVW D  DVC SA WYN  F   NAA LNM  TA        RHN 

Nitrobacter_winogradskyi    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS MNM  T         RTE 

Nitrobacter_hamburgensis    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FI EA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS LNM  T      A  RTE 

Nitrococcus_mobilis         204        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPNSF EIW D  DVC SA WYN  F   MAS LNM  T         RHE 

Escherichia_coli            216        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S  II  G     TR PDA F TEV     F D YC LPPAS QTW E  DVP SA WYN SY  AW S VPQ  T     F   RYK 

Aromatoleum_aromaticum      216        c         c                      c         c        cC C C  C     C   C JH   C  C   JH JIH C C   JH JIIIIIIIH   C       D         G                      N         H        G                                  I         T      FLSEA    DINVDIG TYMGAFHTF KMHMGYSADNLLDAEL FMTCS WSY YPSSY      RYK 

       S
                                            V


                                                                                                                        Kuenenia_stuttgartiensis   X         X         X          X         X               X
Kuenenia_stuttgartiensis    328                  c          c                                A DEEEEEEF  A  DF DEEEF   DF DEEF A DEEF A   A        DEF D                 D          D                                K VVITPEYS  A  A  WIPIR   T  ALFL I KILI     D        YVK FG I        PS QK  Y     NN.  T    G T    DNKWY AD......   K 

Jettenia_caeni              328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPIK   T  ALFL I RILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Brocadia_fulgida            328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPVR   T  ALFL L KILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Scalindua_brodae            331                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIP R   S   IFL M KIIM     D        FVK FG L        PS TK  Y   C TGI  TT   T T    DNKWY TD......   K 

Nitrospira_defluvii         330                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VIITPEYN  A  A  WIPVR   T  ALFL A KIIL E   D        FIK FA L        PT SR  Y     PE.  G    G S    D NYQ ID......   G 

Nitrospira_nitrificans      329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R AVITPEYN  A  A  WIPLR   S  ALFL A KIIL E   D        YLK FA I        PT QR  Y     PQ.  G    G C    D NMQ ID......   Q 

Nitrospira_inopinata        329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VVITPEYN  A  A  WMPLR   S  ALFL A KIIV E   D        FLK FA V        PT YR  Y     PQ.  G    G M    D NMH VD......   S 

Nitrospina_gracilis         327                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                  V V PEYN     A  WIP R   S   IFL   KIIM E   D        YVK YGTL T C    PPSTK  Y   C AGA  IS   GCA    D GLV VD......   D 

Nitrotoga_sp.               332                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                H V IS DY      A   I IR   T  AL L   HILI     D        YLK  C I D  I  HAMSNK  DV I  PG.  P  G GCC    KNNWY EN......   AN

Hydrogenobaculum_sp.        325                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K IVIS DF   A  A   V  R   T  AL L M  VIM E   D        FVK FI V    N  MAT RT  KV IT TA.  G  A S AY   K KLY EN......   S 

Beggiatoa_sp.               259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VV  PDFS  A     WVPVH   Q  A WV V HVIL E            YMK FS F  FA    QV KYS W     AG.  G F  A N    T YYVKKETPSFNA   Q 

Thiocapsa_sp._KS1           269                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K V LSPDYS     A  WVPVR   T  A  L   HVIL E            YV  YG L N      DVTKF  L     PG.  T FI SCI    Q FHVNRRSEYFHS  AQ 

Nitrolancea_hollandica_Lb   247                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVL PDFS  A     WIPVK   Q  ALWM A HVIL E   D        Y K YT F   A    QV KYS W     AG.  Q    G D    K FYI RQVPYFIE Q R 

Nitrobacter_winogradskyi    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYI RQVPYFID   R 

Nitrobacter_hamburgensis    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYV RQVPYFID   R 

Nitrococcus_mobilis         264                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS     A  WIPVK   Q   IWM V HVI  E            YV  YA F        QVSKY  W     KG.  LG   A G   YT FYVKRQVPYFID  TR 

Escherichia_coli            276                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VAVTPDY   A     WL  K   T  AM L M HVML E   D        YVR YT T       AEI KLC L  AP QG.  A  A A G    R FHL NPSQYFTD   R 

Aromatoleum_aromaticum      276                  c          c                                C JIIIIIIH  C  JH JIIIH   JH JIIH C JIIH C   C        JIH J                 D          D                                  VVI PDFN     A   VPVR   S  A WL L  VMI E   D        FV   AEV   A    PTTPA  LH    VG.  A F  G SQ   D KLF RQ......  CEQ

     jjk           jjk                  iiiiii  i                                                            ...........Kuenenia_stuttgartiensis          X                 X         X         X            
Kuenenia_stuttgartiensis    381 c  c c                                                      EF DEEEF A        A A A   DF   A   A                        T  P L                                                       D  L IR D        T K V   DI   Y   D                          F     T ........ L R SPK  IPN KLQ ISDGPSYHIQGLK...........

Jettenia_caeni              381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DI   Y   D                          F     T ........ L R QAK  FPD KLE ISHGASYKIHGLH...........

Brocadia_fulgida            381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DV   Y   D                          F     T ........ L R QAK  FLN QLE ISQGASFKIHGLH...........

Scalindua_brodae            385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   EI   Y   E                          F     T ........ L R QPH  IKD KQP LDY..SHSVQGLT...........

Nitrospira_defluvii         383 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   EV   Y   D                          M     T ........ LQY DPH  LKD QVP FTKSYSGRVQGLS...........

Nitrospira_nitrificans      382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   DV   Y   D                          M     T ........ LQY DPR  IQD KFP FSHSYSGRIQALK...........

Nitrospira_inopinata        382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  I VR D        T   L   DV   Y   D                          A     T ........ LQY DPR  IPD KFP FSKSYSGRIQSLK...........

Nitrospina_gracilis         381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N   L   D    Y                              M     T ........ LIR HPD YIPG KNQPLPKD.GFTTKWMK...........

Nitrotoga_sp.               385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L IR D        N K L   DI   Y   D                          M     T ........ W N KAS  IAD KLA LTHHLKVMKKGEKPTLPVAFQATA

Hydrogenobaculum_sp.        378 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N K L   DI   Y                              L     M ........ A L RAS  IPN IPKALNQAVVYNPSKQMPPPPMKQE.KQ

Beggiatoa_sp.               318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V             R L    I   Y   E                          S F  VLN.QGEEGYEAG L RANT .EA KDE NGEW....................

Thiocapsa_sp._KS1           328 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                            V  D        S R L   DV   Y   E                         NL F  IL .QEGDHFA G F RAS  .AA ADE LADW....................

Nitrolancea_hollandica_Lb   306 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M VK              L    I   Y   E                          G     VHQTKGGAYSMGQF RANR .NR KDV NGNW....................

Nitrobacter_winogradskyi    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGNTYK G L RSNR .AR KDV NGEW....................

Nitrobacter_hamburgensis    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGTTYK G L RARH .PR KDV NGDW....................

Nitrococcus_mobilis         323 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    VK E          R L   EV   Y   E                          M F   L .KDGDSYRPG Y TSE  .KK KKQ NAAW....................

Escherichia_coli            335 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M V  E          R L   DL                                  M    ML .ERDGYYAAG M RAA  VDALGQENNPEW....................

Aromatoleum_aromaticum      329 c  c c                                                      IH JIIIH C        C C C   JH   C   C                        T  P L                                                       D  L VR D        T K L   DV                                  L     M ........ G F SAE  DG......GEAK....................

β12 β13 α17 α18

                                                                                                                        Kuenenia_stuttgartiensis X         X         X          X          X         X       
Kuenenia_stuttgartiensis    210                                 c                                             DEEF DF       DF A                 A DF                                   R                                             MGLL VI        F N                 A GG   MVDRMQGAGTRTFKGRGG    G  GKY.GMY  N .CLAIVDAHNRGVGPDQ L  RNW

Jettenia_caeni              210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .SLALVDSHNRGVGPDK L  RNW

Brocadia_fulgida            210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .TLALVDSHNRGVGPDK L  RNW

Scalindua_brodae            212                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   TLTHWNGAGTRCFKNRGG    G  GKYMGMY  S .MLALLDANVRGVGADK M  RRF

Nitrospira_defluvii         211                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL MM        F N                 A GG   MIEMMKGAGVRTFKHRAG    G  GKH.ANT  N CVLPLLDSWIRKVNPDQ Q  RYW

Nitrospira_nitrificans      210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL  I        F N                 A GG   MIEMMKGAGVRCFKHRAG    GF GKH.SNT  N SVLPLLDTWIRKVGPDQ Q  RYW

Nitrospira_inopinata        210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPVL II                            A GG   MIEMMKGAGTRCFKHRAG    G  GKM.GNT MNGGINALLDTWIRKVGPDQ Q  RYW

Nitrospina_gracilis         209                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VV          N                 V GG   MIEAMGGSGPRTFKYRGG    G  GKY.GIY LA .MVGLLDAIIRGRGPGQ L  RAW

Nitrotoga_sp.               214                                 c                                             KddG KG       KG B                 B KG                                   R                                             M AL VL        F Q                 A G    MIASMHGCGMKTMKFRSG A  G  RIY.SLK  A .GLALLDAYVRNVGPDE S AKVL

Hydrogenobaculum_sp.        207                                 c                                             KddG KG       KG B                 B KG                                   R                                             MP L VL          N                 A GG   MIDTMAGAGTRTLKFRGS  W A  RYV.GQY MS .MMALLDSNIRKVEPDK L  VGW

Beggiatoa_sp.               175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM  L        F                   L GG   ..................    SQ SFA.AGS  LG................. M  HLL

Thiocapsa_sp._KS1           185                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV          N                 L GG   ..................    S  SFL.SGH LS ................. L  TML

Nitrolancea_hollandica_Lb   163                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPA   V        F Q                 L GG   ..................   YSY SFG.AGA  I ................. F  FHL

Nitrobacter_winogradskyi    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. F  GLM

Nitrobacter_hamburgensis    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. M  SLL

Nitrococcus_mobilis         180                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F Q                 L GG   ..................    S  SFA.AGQ  L ................. F  ATI

Escherichia_coli            192                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV        Y S                 L GG   ..................    S  SYA.SGA  L ................. I  TCL

Aromatoleum_aromaticum      192                                 c                                             JIIH JH       JH C                 C JH                                   R                                                A  I                            L  G   ..................HVH GS AWG.AGF MTY................. MD VSP

                                                                                                                        Kuenenia_stuttgartiensis   X         X         X         X         X         X       
Kuenenia_stuttgartiensis    268        c         c                      c   c     c        cA A A  A     A   A DF   A  A   DF DEF A A   DF DEEEEEEEF   A       D         G                      N         H        GS Y W        P     QT   D  D   SK LIQ G     NK PEA WVTEV     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M         MER 

Jettenia_caeni              268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLT V     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M       Q FER 

Brocadia_fulgida            268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L  SDV MN IRF  L   T K LIE  M         MER 

Scalindua_brodae            271        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L ASDV FA LRY  L   V K LIE  M         IER 

Nitrospira_defluvii         270        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ WWN T  CDV LS MRF  LNT W K FVE  M     KL SMER 

Nitrospira_nitrificans      269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ FWN T  CDV LS MRF  FNT W K FVE  M     KL SIER 

Nitrospira_inopinata        269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK   S G     NK PEA W  E      N T HG QNPAH WWS V GSDV LS MRF  LNT W K FVE  M     KL CIER 

Nitrospina_gracilis         267        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W              QT   D  D    K  IQ G     NK PEA W TEI     N T HG QAPGHSWTH M  SDI FA HRYA LT  W K LIE  M     Y   MER 

Nitrotoga_sp.               272        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y W        P     Q    E       K IV  G     TK PDL WVSE     DS S HT LAPGC MVT H MLDY FMVYEHA L  FW N FIC  M        SRLK 

Hydrogenobaculum_sp.        265        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y                QT   D       K IV  G     TK PD  WLTEA    DN SEHT LPPAHTLVT Q  VDF LVTWEHA L  LW M PYG  M  S      QIK 

Beggiatoa_sp.               199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D    K IVS G     TR PDV FI EA     F D YS LPPAE EVW E  DAH SA WYNA F   M S LNM  T      A  RHN 

Thiocapsa_sp._KS1           209        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S   I  G     TR  DA FASE      F E YH LPHVM MIW D  DVH SA WYQ AYW VM S LPM  TA       HKYN 

Nitrolancea_hollandica_Lb   187        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR  DV FVSEA     F D YA LPNSF EVW D  DVC SA WYN  F   NAA LNM  TA        RHN 

Nitrobacter_winogradskyi    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS MNM  T         RTE 

Nitrobacter_hamburgensis    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FI EA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS LNM  T      A  RTE 

Nitrococcus_mobilis         204        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPNSF EIW D  DVC SA WYN  F   MAS LNM  T         RHE 

Escherichia_coli            216        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S  II  G     TR PDA F TEV     F D YC LPPAS QTW E  DVP SA WYN SY  AW S VPQ  T     F   RYK 

Aromatoleum_aromaticum      216        c         c                      c         c        cC C C  C     C   C JH   C  C   JH JIH C C   JH JIIIIIIIH   C       D         G                      N         H        G                                  I         T      FLSEA    DINVDIG TYMGAFHTF KMHMGYSADNLLDAEL FMTCS WSY YPSSY      RYK 

       S
                                            V


                                                                                                                        Kuenenia_stuttgartiensis   X         X         X          X         X               X
Kuenenia_stuttgartiensis    328                  c          c                                A DEEEEEEF  A  DF DEEEF   DF DEEF A DEEF A   A        DEF D                 D          D                                K VVITPEYS  A  A  WIPIR   T  ALFL I KILI     D        YVK FG I        PS QK  Y     NN.  T    G T    DNKWY AD......   K 

Jettenia_caeni              328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPIK   T  ALFL I RILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Brocadia_fulgida            328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPVR   T  ALFL L KILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Scalindua_brodae            331                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIP R   S   IFL M KIIM     D        FVK FG L        PS TK  Y   C TGI  TT   T T    DNKWY TD......   K 

Nitrospira_defluvii         330                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VIITPEYN  A  A  WIPVR   T  ALFL A KIIL E   D        FIK FA L        PT SR  Y     PE.  G    G S    D NYQ ID......   G 

Nitrospira_nitrificans      329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R AVITPEYN  A  A  WIPLR   S  ALFL A KIIL E   D        YLK FA I        PT QR  Y     PQ.  G    G C    D NMQ ID......   Q 

Nitrospira_inopinata        329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VVITPEYN  A  A  WMPLR   S  ALFL A KIIV E   D        FLK FA V        PT YR  Y     PQ.  G    G M    D NMH VD......   S 

Nitrospina_gracilis         327                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                  V V PEYN     A  WIP R   S   IFL   KIIM E   D        YVK YGTL T C    PPSTK  Y   C AGA  IS   GCA    D GLV VD......   D 

Nitrotoga_sp.               332                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                H V IS DY      A   I IR   T  AL L   HILI     D        YLK  C I D  I  HAMSNK  DV I  PG.  P  G GCC    KNNWY EN......   AN

Hydrogenobaculum_sp.        325                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K IVIS DF   A  A   V  R   T  AL L M  VIM E   D        FVK FI V    N  MAT RT  KV IT TA.  G  A S AY   K KLY EN......   S 

Beggiatoa_sp.               259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VV  PDFS  A     WVPVH   Q  A WV V HVIL E            YMK FS F  FA    QV KYS W     AG.  G F  A N    T YYVKKETPSFNA   Q 

Thiocapsa_sp._KS1           269                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K V LSPDYS     A  WVPVR   T  A  L   HVIL E            YV  YG L N      DVTKF  L     PG.  T FI SCI    Q FHVNRRSEYFHS  AQ 

Nitrolancea_hollandica_Lb   247                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVL PDFS  A     WIPVK   Q  ALWM A HVIL E   D        Y K YT F   A    QV KYS W     AG.  Q    G D    K FYI RQVPYFIE Q R 

Nitrobacter_winogradskyi    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYI RQVPYFID   R 

Nitrobacter_hamburgensis    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYV RQVPYFID   R 

Nitrococcus_mobilis         264                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS     A  WIPVK   Q   IWM V HVI  E            YV  YA F        QVSKY  W     KG.  LG   A G   YT FYVKRQVPYFID  TR 

Escherichia_coli            276                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VAVTPDY   A     WL  K   T  AM L M HVML E   D        YVR YT T       AEI KLC L  AP QG.  A  A A G    R FHL NPSQYFTD   R 

Aromatoleum_aromaticum      276                  c          c                                C JIIIIIIH  C  JH JIIIH   JH JIIH C JIIH C   C        JIH J                 D          D                                  VVI PDFN     A   VPVR   S  A WL L  VMI E   D        FV   AEV   A    PTTPA  LH    VG.  A F  G SQ   D KLF RQ......  CEQ

                                                                                                                        Kuenenia_stuttgartiensis          X                 X         X         X            
Kuenenia_stuttgartiensis    381 c  c c                                                      EF DEEEF A        A A A   DF   A   A                        T  P L                                                       D  L IR D        T K V   DI   Y   D                          F     T ........ L R SPK  IPN KLQ ISDGPSYHIQGLK...........

Jettenia_caeni              381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DI   Y   D                          F     T ........ L R QAK  FPD KLE ISHGASYKIHGLH...........

Brocadia_fulgida            381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DV   Y   D                          F     T ........ L R QAK  FLN QLE ISQGASFKIHGLH...........

Scalindua_brodae            385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   EI   Y   E                          F     T ........ L R QPH  IKD KQP LDY..SHSVQGLT...........

Nitrospira_defluvii         383 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   EV   Y   D                          M     T ........ LQY DPH  LKD QVP FTKSYSGRVQGLS...........

Nitrospira_nitrificans      382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   DV   Y   D                          M     T ........ LQY DPR  IQD KFP FSHSYSGRIQALK...........

Nitrospira_inopinata        382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  I VR D        T   L   DV   Y   D                          A     T ........ LQY DPR  IPD KFP FSKSYSGRIQSLK...........

Nitrospina_gracilis         381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N   L   D    Y                              M     T ........ LIR HPD YIPG KNQPLPKD.GFTTKWMK...........

Nitrotoga_sp.               385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L IR D        N K L   DI   Y   D                          M     T ........ W N KAS  IAD KLA LTHHLKVMKKGEKPTLPVAFQATA

Hydrogenobaculum_sp.        378 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N K L   DI   Y                              L     M ........ A L RAS  IPN IPKALNQAVVYNPSKQMPPPPMKQE.KQ

Beggiatoa_sp.               318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V             R L    I   Y   E                          S F  VLN.QGEEGYEAG L RANT .EA KDE NGEW....................

Thiocapsa_sp._KS1           328 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                            V  D        S R L   DV   Y   E                         NL F  IL .QEGDHFA G F RAS  .AA ADE LADW....................

Nitrolancea_hollandica_Lb   306 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M VK              L    I   Y   E                          G     VHQTKGGAYSMGQF RANR .NR KDV NGNW....................

Nitrobacter_winogradskyi    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGNTYK G L RSNR .AR KDV NGEW....................

Nitrobacter_hamburgensis    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGTTYK G L RARH .PR KDV NGDW....................

Nitrococcus_mobilis         323 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    VK E          R L   EV   Y   E                          M F   L .KDGDSYRPG Y TSE  .KK KKQ NAAW....................

Escherichia_coli            335 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M V  E          R L   DL                                  M    ML .ERDGYYAAG M RAA  VDALGQENNPEW....................

Aromatoleum_aromaticum      329 c  c c                                                      IH JIIIH C        C C C   JH   C   C                        T  P L                                                       D  L VR D        T K L   DV                                  L     M ........ G F SAE  DG......GEAK....................

                                                                                                                        Kuenenia_stuttgartiensis X         X         X          X          X         X       
Kuenenia_stuttgartiensis    210                                 c                                             DEEF DF       DF A                 A DF                                   R                                             MGLL VI        F N                 A GG   MVDRMQGAGTRTFKGRGG    G  GKY.GMY  N .CLAIVDAHNRGVGPDQ L  RNW

Jettenia_caeni              210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .SLALVDSHNRGVGPDK L  RNW

Brocadia_fulgida            210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   MVDAMKGAGTRTFKGRGG    G  GKY.GMY  N .TLALVDSHNRGVGPDK L  RNW

Scalindua_brodae            212                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VI        F N                 A GG   TLTHWNGAGTRCFKNRGG    G  GKYMGMY  S .MLALLDANVRGVGADK M  RRF

Nitrospira_defluvii         211                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL MM        F N                 A GG   MIEMMKGAGVRTFKHRAG    G  GKH.ANT  N CVLPLLDSWIRKVNPDQ Q  RYW

Nitrospira_nitrificans      210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPIL  I        F N                 A GG   MIEMMKGAGVRCFKHRAG    GF GKH.SNT  N SVLPLLDTWIRKVGPDQ Q  RYW

Nitrospira_inopinata        210                                 c                                             KddG KG       KG B                 B KG                                   R                                             MPVL II                            A GG   MIEMMKGAGTRCFKHRAG    G  GKM.GNT MNGGINALLDTWIRKVGPDQ Q  RYW

Nitrospina_gracilis         209                                 c                                             KddG KG       KG B                 B KG                                   R                                             MGLL VV          N                 V GG   MIEAMGGSGPRTFKYRGG    G  GKY.GIY LA .MVGLLDAIIRGRGPGQ L  RAW

Nitrotoga_sp.               214                                 c                                             KddG KG       KG B                 B KG                                   R                                             M AL VL        F Q                 A G    MIASMHGCGMKTMKFRSG A  G  RIY.SLK  A .GLALLDAYVRNVGPDE S AKVL

Hydrogenobaculum_sp.        207                                 c                                             KddG KG       KG B                 B KG                                   R                                             MP L VL          N                 A GG   MIDTMAGAGTRTLKFRGS  W A  RYV.GQY MS .MMALLDSNIRKVEPDK L  VGW

Beggiatoa_sp.               175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM  L        F                   L GG   ..................    SQ SFA.AGS  LG................. M  HLL

Thiocapsa_sp._KS1           185                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV          N                 L GG   ..................    S  SFL.SGH LS ................. L  TML

Nitrolancea_hollandica_Lb   163                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPA   V        F Q                 L GG   ..................   YSY SFG.AGA  I ................. F  FHL

Nitrobacter_winogradskyi    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. F  GLM

Nitrobacter_hamburgensis    175                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F S                 L GG   ..................    S  SFA.AGT  L ................. M  SLL

Nitrococcus_mobilis         180                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM ML        F Q                 L GG   ..................    S  SFA.AGQ  L ................. F  ATI

Escherichia_coli            192                                 c                                             KddG KG       KG B                 B KG                                   R                                             IPAM MV        Y S                 L GG   ..................    S  SYA.SGA  L ................. I  TCL

Aromatoleum_aromaticum      192                                 c                                             JIIH JH       JH C                 C JH                                   R                                                A  I                            L  G   ..................HVH GS AWG.AGF MTY................. MD VSP

                                                                                                                        Kuenenia_stuttgartiensis   X         X         X         X         X         X       
Kuenenia_stuttgartiensis    268        c         c                      c   c     c        cA A A  A     A   A DF   A  A   DF DEF A A   DF DEEEEEEEF   A       D         G                      N         H        GS Y W        P     QT   D  D   SK LIQ G     NK PEA WVTEV     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M         MER 

Jettenia_caeni              268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLT V     N T HG QAPGH FSH L  SDV MN VRF  L   T K LIE  M       Q FER 

Brocadia_fulgida            268        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L  SDV MN IRF  L   T K LIE  M         MER 

Scalindua_brodae            271        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK VIQ G     NK PEA WLTEV     N T HG QAPGH FVH L ASDV FA LRY  L   V K LIE  M         IER 

Nitrospira_defluvii         270        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ WWN T  CDV LS MRF  LNT W K FVE  M     KL SMER 

Nitrospira_nitrificans      269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GN Y W        P     QN   D  D   TK   S G     NK PEA W  E      N T HG QDPSQ FWN T  CDV LS MRF  FNT W K FVE  M     KL SIER 

Nitrospira_inopinata        269        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     Q    D  D   SK   S G     NK PEA W  E      N T HG QNPAH WWS V GSDV LS MRF  LNT W K FVE  M     KL CIER 

Nitrospina_gracilis         267        c         c                      c   c     c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W              QT   D  D    K  IQ G     NK PEA W TEI     N T HG QAPGHSWTH M  SDI FA HRYA LT  W K LIE  M     Y   MER 

Nitrotoga_sp.               272        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y W        P     Q    E       K IV  G     TK PDL WVSE     DS S HT LAPGC MVT H MLDY FMVYEHA L  FW N FIC  M        SRLK 

Hydrogenobaculum_sp.        265        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        G  Y                QT   D       K IV  G     TK PD  WLTEA    DN SEHT LPPAHTLVT Q  VDF LVTWEHA L  LW M PYG  M  S      QIK 

Beggiatoa_sp.               199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D    K IVS G     TR PDV FI EA     F D YS LPPAE EVW E  DAH SA WYNA F   M S LNM  T      A  RHN 

Thiocapsa_sp._KS1           209        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S   I  G     TR  DA FASE      F E YH LPHVM MIW D  DVH SA WYQ AYW VM S LPM  TA       HKYN 

Nitrolancea_hollandica_Lb   187        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR  DV FVSEA     F D YA LPNSF EVW D  DVC SA WYN  F   NAA LNM  TA        RHN 

Nitrobacter_winogradskyi    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS MNM  T         RTE 

Nitrobacter_hamburgensis    199        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FI EA     F D YA LPTSF EIW D  DVC SA WYN  F   MAS LNM  T      A  RTE 

Nitrococcus_mobilis         204        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   SK IVS       TR PDV FISEA     F D YA LPNSF EIW D  DVC SA WYN  F   MAS LNM  T         RHE 

Escherichia_coli            216        c         c                      c         c        cB B B  B     B   B KG   B  B   KG KdG B B   KG KdddddddG   B       D         G                      N         H        GS Y W        P     QT   E  D   S  II  G     TR PDA F TEV     F D YC LPPAS QTW E  DVP SA WYN SY  AW S VPQ  T     F   RYK 

Aromatoleum_aromaticum      216        c         c                      c         c        cC C C  C     C   C JH   C  C   JH JIH C C   JH JIIIIIIIH   C       D         G                      N         H        G                                  I         T      FLSEA    DINVDIG TYMGAFHTF KMHMGYSADNLLDAEL FMTCS WSY YPSSY      RYK 

       S
                                            V


                                                                                                                        Kuenenia_stuttgartiensis   X         X         X          X         X               X
Kuenenia_stuttgartiensis    328                  c          c                                A DEEEEEEF  A  DF DEEEF   DF DEEF A DEEF A   A        DEF D                 D          D                                K VVITPEYS  A  A  WIPIR   T  ALFL I KILI     D        YVK FG I        PS QK  Y     NN.  T    G T    DNKWY AD......   K 

Jettenia_caeni              328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPIK   T  ALFL I RILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Brocadia_fulgida            328                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIPVR   T  ALFL L KILM E   D        YVK FG L        PS QK  Y     CN.  T    G T    D KLY AD......   K 

Scalindua_brodae            331                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVITPEYS  A  A  WIP R   S   IFL M KIIM     D        FVK FG L        PS TK  Y   C TGI  TT   T T    DNKWY TD......   K 

Nitrospira_defluvii         330                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VIITPEYN  A  A  WIPVR   T  ALFL A KIIL E   D        FIK FA L        PT SR  Y     PE.  G    G S    D NYQ ID......   G 

Nitrospira_nitrificans      329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R AVITPEYN  A  A  WIPLR   S  ALFL A KIIL E   D        YLK FA I        PT QR  Y     PQ.  G    G C    D NMQ ID......   Q 

Nitrospira_inopinata        329                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                R VVITPEYN  A  A  WMPLR   S  ALFL A KIIV E   D        FLK FA V        PT YR  Y     PQ.  G    G M    D NMH VD......   S 

Nitrospina_gracilis         327                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                  V V PEYN     A  WIP R   S   IFL   KIIM E   D        YVK YGTL T C    PPSTK  Y   C AGA  IS   GCA    D GLV VD......   D 

Nitrotoga_sp.               332                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                H V IS DY      A   I IR   T  AL L   HILI     D        YLK  C I D  I  HAMSNK  DV I  PG.  P  G GCC    KNNWY EN......   AN

Hydrogenobaculum_sp.        325                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K IVIS DF   A  A   V  R   T  AL L M  VIM E   D        FVK FI V    N  MAT RT  KV IT TA.  G  A S AY   K KLY EN......   S 

Beggiatoa_sp.               259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VV  PDFS  A     WVPVH   Q  A WV V HVIL E            YMK FS F  FA    QV KYS W     AG.  G F  A N    T YYVKKETPSFNA   Q 

Thiocapsa_sp._KS1           269                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K V LSPDYS     A  WVPVR   T  A  L   HVIL E            YV  YG L N      DVTKF  L     PG.  T FI SCI    Q FHVNRRSEYFHS  AQ 

Nitrolancea_hollandica_Lb   247                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVL PDFS  A     WIPVK   Q  ALWM A HVIL E   D        Y K YT F   A    QV KYS W     AG.  Q    G D    K FYI RQVPYFIE Q R 

Nitrobacter_winogradskyi    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYI RQVPYFID   R 

Nitrobacter_hamburgensis    259                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS  A     WIPI    Q  ALWM A HVIL E   D        YVK YT F        QI KYC E    QAG.  T    A N    K YYV RQVPYFID   R 

Nitrococcus_mobilis         264                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VVLSPDFS     A  WIPVK   Q   IWM V HVI  E            YV  YA F        QVSKY  W     KG.  LG   A G   YT FYVKRQVPYFID  TR 

Escherichia_coli            276                  c          c                                B KddddddG  B  KG KdddG   KG KddG B KddG B   B        KdG K                 D          D                                K VAVTPDY   A     WL  K   T  AM L M HVML E   D        YVR YT T       AEI KLC L  AP QG.  A  A A G    R FHL NPSQYFTD   R 

Aromatoleum_aromaticum      276                  c          c                                C JIIIIIIH  C  JH JIIIH   JH JIIH C JIIH C   C        JIH J                 D          D                                  VVI PDFN     A   VPVR   S  A WL L  VMI E   D        FV   AEV   A    PTTPA  LH    VG.  A F  G SQ   D KLF RQ......  CEQ

                                                                                                                        Kuenenia_stuttgartiensis          X                 X         X         X            
Kuenenia_stuttgartiensis    381 c  c c                                                      EF DEEEF A        A A A   DF   A   A                        T  P L                                                       D  L IR D        T K V   DI   Y   D                          F     T ........ L R SPK  IPN KLQ ISDGPSYHIQGLK...........

Jettenia_caeni              381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DI   Y   D                          F     T ........ L R QAK  FPD KLE ISHGASYKIHGLH...........

Brocadia_fulgida            381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   DV   Y   D                          F     T ........ L R QAK  FLN QLE ISQGASFKIHGLH...........

Scalindua_brodae            385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T K L   EI   Y   E                          F     T ........ L R QPH  IKD KQP LDY..SHSVQGLT...........

Nitrospira_defluvii         383 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   EV   Y   D                          M     T ........ LQY DPH  LKD QVP FTKSYSGRVQGLS...........

Nitrospira_nitrificans      382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        T   L   DV   Y   D                          M     T ........ LQY DPR  IQD KFP FSHSYSGRIQALK...........

Nitrospira_inopinata        382 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  I VR D        T   L   DV   Y   D                          A     T ........ LQY DPR  IPD KFP FSKSYSGRIQSLK...........

Nitrospina_gracilis         381 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N   L   D    Y                              M     T ........ LIR HPD YIPG KNQPLPKD.GFTTKWMK...........

Nitrotoga_sp.               385 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L IR D        N K L   DI   Y   D                          M     T ........ W N KAS  IAD KLA LTHHLKVMKKGEKPTLPVAFQATA

Hydrogenobaculum_sp.        378 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  L VR D        N K L   DI   Y                              L     M ........ A L RAS  IPN IPKALNQAVVYNPSKQMPPPPMKQE.KQ

Beggiatoa_sp.               318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V             R L    I   Y   E                          S F  VLN.QGEEGYEAG L RANT .EA KDE NGEW....................

Thiocapsa_sp._KS1           328 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                            V  D        S R L   DV   Y   E                         NL F  IL .QEGDHFA G F RAS  .AA ADE LADW....................

Nitrolancea_hollandica_Lb   306 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M VK              L    I   Y   E                          G     VHQTKGGAYSMGQF RANR .NR KDV NGNW....................

Nitrobacter_winogradskyi    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGNTYK G L RSNR .AR KDV NGEW....................

Nitrobacter_hamburgensis    318 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    V  E        T R L    V   Y   E                          L F  EL .PNGTTYK G L RARH .PR KDV NGDW....................

Nitrococcus_mobilis         323 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D    VK E          R L   EV   Y   E                          M F   L .KDGDSYRPG Y TSE  .KK KKQ NAAW....................

Escherichia_coli            335 c  c c                                                      dG KdddG B        B B B   KG   B   B                        T  P L                                                       D  M V  E          R L   DL                                  M    ML .ERDGYYAAG M RAA  VDALGQENNPEW....................

Aromatoleum_aromaticum      329 c  c c                                                      IH JIIIH C        C C C   JH   C   C                        T  P L                                                       D  L VR D        T K L   DV                                  L     M ........ G F SAE  DG......GEAK....................



                                                                                                                        Kuenenia_stuttgartiensis             X         X         X                         X 
Kuenenia_stuttgartiensis    422                                                                           DEEF  A       A  DF A                    DEEEE                                                                          VVWD  S       R  VG                      GIDPV....DEQREIIGDF    AK KGPKAIT DD  ETLVK................K     

Jettenia_caeni              422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    AK KSPKAIT DD  D LVA................K     

Brocadia_fulgida            422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    TK NSPKPIT DD  D LVG................K     

Scalindua_brodae            424                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVYD  T       R  VG K                    GIDP ....KDQRGQLGDF    SK KDFKAIT ED  K MMA................K    S

Nitrospira_defluvii         424                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIDPA....QDQVQRLGGM    LAKGKAVPLH EQ  V LAQ................S     

Nitrospira_nitrificans      423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIEPA....PEYIERLGGF    MAKKQAVPLH EQ  W FDK................S     

Nitrospira_inopinata        423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GID A....PEQIQRLGGM    LNKKQAVPLH EQ  W YVN................S   A 

Nitrospina_gracilis         421                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  IG K                     IDPA....NFNRDKMPDF    TN DKPVAVT ED  A MRK................KN    

Nitrotoga_sp.               437                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R   G R                    GVD AFVKED.IRKFWGDN    KK NKAVPLT DEC A YAA................K   S 

Hydrogenobaculum_sp.        429                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R  VG                       LDPAYIPIQLRDQDINDF    VK NSPKVVT DE  KYFDM................SS    

Beggiatoa_sp.               356                                                                           KddG  B       B  KG B                    Kdddd              LMFD  S       K  MG R                    PIEPL............KF    ET GAPKM.P GT  H WQE.KPGQWNLELKDGLDDS     

Thiocapsa_sp._KS1           366                                                                           KddG  B       B  KG B                    Kdddd                FD             LG R                    P DPL............KLPC  K.EGELRL.PGGT  F WEEKNTGRWNLKNEDAVTAQ F   

Nitrolancea_hollandica_Lb   345                                                                           KddG  B       B  KG B                    Kdddd              LVWD  S       K  IG R                    PLDPL............QL    KQ .GPRL.P GC  Y WAKKETGKWNITMEDAMDNT     

Nitrobacter_winogradskyi    356                                                                           KddG  B       B  KG B                    Kdddd              LV D  T       K  VG R                    PIDPV............KM  L TA GEPRA.F GQ  D WGS.THGKWNLSAEDTLDNS     

Nitrobacter_hamburgensis    356                                                                           KddG  B       B  KG B                    Kdddd              LL D  S       K  VG R                    PLDPV............KM  L AN GELRA.P GQ  D WGS.VHGKWNLSGEDTLDNS     

Nitrococcus_mobilis         361                                                                           KddG  B       B  KG B                    Kdddd              LV D  S       K  VG R                    PIEPV............KQ  L RK NETRC.P GQ  H WAK.QHGQWNLKMEDALDNS     

Escherichia_coli            374                                                                           KddG  B       B  KG B                    Kdddd              VAF   N          IG R                      E  ............KT   NT. GEMVA.PNGS  F WGE..KGKWNLEQRDGKTGEET LQ

Aromatoleum_aromaticum      355                                                                           JIIH  C       C  JH C                    JIIII                FD          R  L                            ............QFYF  EKAGSVRKAS GT KLDFMPALEGTFSA..............

                                                                                                                        Kuenenia_stuttgartiensis                                                  X         X
Kuenenia_stuttgartiensis    462                                                     c       F                                          A   A    A  A A                                                      G       L                                          G   L       I V   E......................................... SFK KTID KE E MT

Jettenia_caeni              462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFK KTVD KE E MP

Brocadia_fulgida            462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFM KTVD KE E MP

Scalindua_brodae            464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   E......................................... TFQ KTVD KT E MT

Nitrospira_defluvii         464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       V V   T......................................... TYR KLLN RE D MP

Nitrospira_nitrificans      463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D LP

Nitrospira_inopinata        463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D MP

Nitrospina_gracilis         461                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       I V   D......................................... VYD KLVS KT T MP

Nitrotoga_sp.               480                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   T......................................... DYE TLVD KK K VP

Hydrogenobaculum_sp.        473                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   T......................................... EYE ELVN EK K KP

Beggiatoa_sp.               402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDNRDEVFPVQFEDFSNDNA..............TVKRGV VKY ETTD K. A TT

Thiocapsa_sp._KS1           412                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   TLMDGEFEEVIVEYADFTHTFNVEFGTTALRGEKARKSLRGV SRV TKKD TK R AT

Nitrolancea_hollandica_Lb   391                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   SFLGQHDAVAEVEFDIFGTGK...............VSRRAV IKY ETSE K. A TT

Nitrobacter_winogradskyi    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDQSDGVVQVGFDDFVNGS...............VVSRGV VKR ATDK E. L TT

Nitrobacter_hamburgensis    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       I     SFIDRSDDVVQVGFDDFANGR...............IVSRGV VRR ATDK E. LCAT

Nitrococcus_mobilis         407                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFLGESDEIAMVQFYEFASET...............LYKRGV AKK DTGS S. L AT

Escherichia_coli            418                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       A V   SLLGSQDEIAEVGFPYFGGDGTEHFNKVE....LENVLLHKL VKR QLAD ST L TT

Aromatoleum_aromaticum      389                                                     c       H                                          C   C    C  C C                                                      G                                                              I V  ................................................RLKN KT Q RT

                                                                                                                        Kuenenia_stuttgartiensis                            X          X         X           
Kuenenia_stuttgartiensis    481                                                             DEEF                          A        A DEF  A A DEF A                                                                 L EM                          Y        T  PK  I R AKD A      L  YKIHL..................R.D DIDSVVSM NS  DL E L   I TI...

Jettenia_caeni              481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL V L   I TI...

Brocadia_fulgida            481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL E L   I TI...

Scalindua_brodae            483                                                             KddG                          B        B KdG  B B KdG B                                                                 LFDL                          F        T AP   I R AKD A         YKIHL..................R.D DVKTTADI G  AHM E L   C TI...

Nitrospira_defluvii         483                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        N APK  I R ARD         Q YTIHL..................Q.D DLDTVHQV R   DL V W   CGTV...

Nitrospira_nitrificans      482                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        T  PK  L R ARD         Q YLIHL..................Q.D DLDTTHQI RS  DL V W   SGTI...

Nitrospira_inopinata        482                                                             KddG                          B        B KdG  B B KdG B                                                                 IW M                          Y        T  PK  I R ARD         Q YMVHF..................Q.D DLDTVHQI RT  DL V W   SGTI...

Nitrospina_gracilis         480                                                             KddG                          B        B KdG  B B KdG B                                                                 LYEM                          Y        S APK  V R ARD           YKIHL..................K.D DLDSVNQI H   DL V L   IGTI...

Nitrotoga_sp.               499                                                             KddG                          B        B KdG  B B KdG B     VF L                          F        T VP   I   A           Q QKEYL..................E.E TAENTSIM G  VEA NDL ALFHKH...

Hydrogenobaculum_sp.        492                                                             KddG                          B        B KdG  B B KdG B      F A                          Y        T VP   I   A E A     N Q YIELL..................EEN TPETVEEI G  ANV REL L I NH...

Beggiatoa_sp.               447                                                             KddG                          B        B KdG  B B KdG B     IFDM                          F        T I K  V   A   A         LMAHFGVDR.ELGGEYPSSYDDSDQI TPAWQEKF G D ST INF NQF TTAEK

Thiocapsa_sp._KS1           472                                                             KddG                          B        B KdG  B B KdG B     AYDL                          Y        T V R  A R ARE A         LLASFGVNRGLSGSGYPKDYDDASEA TPAWQEQE G D NL I V   W DTAEK

Nitrolancea_hollandica_Lb   435                                                             KddG                          B        B KdG  B B KdG B     AFDL                          Y        T IGR  V R ARE A         LLAQFAVGRPGLTGDYPKSYDDD.MP TPAWQEGY G   DT I F   F GNAEA

Nitrobacter_winogradskyi    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGHSR.GLEGSFATSYDDEDAP TPAWQERH G   ET I F   F TNAEL

Nitrobacter_hamburgensis    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGISR.GLEGAFATSYDDEDAP TPAWQERH G   ET I F   F TTAEY

Nitrococcus_mobilis         451                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T IGR  V R ARE A         NMGQYAVGR.GLPGDYPESYDDL.KP TPAWQEQY G   QT I F   F GTAEK

Escherichia_coli            474                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T V R  I R ARE A         TLANYGLERGLNDVNCATSYDDV.KA TPAWAEQI G S SQ I I   F DNADK

Aromatoleum_aromaticum      401                                                             JIIH                          C        C JIH  C C JIH C     VFE                           Y          VP   I    R  A        GLREH...................LKD TPEKASAKCG  VSL RELG KV .....

                                                                                                                        Kuenenia_stuttgartiensis   X          X          X         X          X         X    
Kuenenia_stuttgartiensis    519          cc             c            c                       DF  DF  A DEEEEEF A A  A   A DEF A  A  A  A   DEEF DF               G              R            G                       KP  AI    GVNHYFH T L      L VML G     G  G   WAGN KA      .  .V  HY E       A . MN SYY P   T NV YF S. SHT    Y  GNFQAS

Jettenia_caeni              519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . MN STY P   T NI YP S. SHT    Y  GNFQAS

Brocadia_fulgida            519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   W GN KA      .  .V  HY E       A . FN STY P   T NV YK S. SHT S  Y  GNFQAS

Scalindua_brodae            521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHYFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . HN ATY P   T NI YH S. SHT    Y  GNFQGS

Nitrospira_defluvii         521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T        L MML G     G  G   W GN KV      .  .A  HN E  C    M .SMG AAA V   T NI KF T. CHT S  Y  GIWQAA

Nitrospira_nitrificans      520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T A      L L L G     G  G   W GN KV      .  .A  HN E  C    M . NG AAA V T T NI KF S. CHT S  Y  GIWNAT

Nitrospira_inopinata        520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    G  HYFH T I      M LII G     G  G   WAGN KA      .  .A  HN E TC    Q . NA GAA V   T NV KF T. QHT    Y  GAWTAT

Nitrospina_gracilis         518          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP   I    GINHYFH T M      V LML G     G  G   WAGN KA      .  .VE HY E       A . HN ASY P   T NV PK S. SHT    Y  GNYQGS

Nitrotoga_sp.               537          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       RG  II    G NHYF  T L      L  AL       G      YVGN R       .  QG  ST A T    NS . KD GFM LS  SDNV HI GCAFGN    Y QSVFG..

Hydrogenobaculum_sp.        531          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG   I    GVN YFH   L      L AAL G            YAGN RL      .  TTK TT M   Q   GD. IV AIF V   T NV RESG.NIGS    Y  AVFN..

Beggiatoa_sp.               506          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G   V    GINHWYH N L        LML G     G  G   YVGQ KL      TG KCT II A       N . MY GPITA   C CV KN G. LAH    E  APISIW

Thiocapsa_sp._KS1           532          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  L     GI HWYH   L      V  IL G     G  G   YVGT KI      T  KC FIT S  L    GGS TY SEA MG  T CQ RN G. FAH    E  RNMAAI

Nitrolancea_hollandica_Lb   494          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     LNHWY    L        LIL G     G  G   YVGQ KL      TQ RS  IT AS     NNG. CY GPITA   C CC RN G. LNH    E  SLVSAW

Nitrobacter_winogradskyi    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrobacter_hamburgensis    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrococcus_mobilis         509          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  MV     ANHWYH N          LIA G     G  G   YVGQ KL      T  RS  IV AS      N .FIY AAINC   C CC RN G. MNH    E  AILAPW

Escherichia_coli            533          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       HG  MI    GLNHWYH   M        LI  G     G  G   YVGQ KL      T  RS  IV A       LD. NY GLINM  FC CV QS G. WAH    E  RPQTGW

Aromatoleum_aromaticum      437          c              c            c                       JH  JH  C JIIIIIH C C  C   C JIH C  C  C  C   JIIH JH               G              R            G                       K            K YH   L      L MAL G     G  G   WA S         . KRTCSYI FSSA S  GD. ME SLF A   S NW KP T. AFA  Y DDNMVYLGV

          V


    iiiiiii  jjjk      jjjk     iiiiii                i     ....                                  ................      Kuenenia_stuttgartiensis             X         X         X                         X 
Kuenenia_stuttgartiensis    422                                                                           DEEF  A       A  DF A                    DEEEE                                                                          VVWD  S       R  VG                      GIDPV....DEQREIIGDF    AK KGPKAIT DD  ETLVK................K     

Jettenia_caeni              422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    AK KSPKAIT DD  D LVA................K     

Brocadia_fulgida            422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    TK NSPKPIT DD  D LVG................K     

Scalindua_brodae            424                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVYD  T       R  VG K                    GIDP ....KDQRGQLGDF    SK KDFKAIT ED  K MMA................K    S

Nitrospira_defluvii         424                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIDPA....QDQVQRLGGM    LAKGKAVPLH EQ  V LAQ................S     

Nitrospira_nitrificans      423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIEPA....PEYIERLGGF    MAKKQAVPLH EQ  W FDK................S     

Nitrospira_inopinata        423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GID A....PEQIQRLGGM    LNKKQAVPLH EQ  W YVN................S   A 

Nitrospina_gracilis         421                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  IG K                     IDPA....NFNRDKMPDF    TN DKPVAVT ED  A MRK................KN    

Nitrotoga_sp.               437                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R   G R                    GVD AFVKED.IRKFWGDN    KK NKAVPLT DEC A YAA................K   S 

Hydrogenobaculum_sp.        429                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R  VG                       LDPAYIPIQLRDQDINDF    VK NSPKVVT DE  KYFDM................SS    

Beggiatoa_sp.               356                                                                           KddG  B       B  KG B                    Kdddd              LMFD  S       K  MG R                    PIEPL............KF    ET GAPKM.P GT  H WQE.KPGQWNLELKDGLDDS     

Thiocapsa_sp._KS1           366                                                                           KddG  B       B  KG B                    Kdddd                FD             LG R                    P DPL............KLPC  K.EGELRL.PGGT  F WEEKNTGRWNLKNEDAVTAQ F   

Nitrolancea_hollandica_Lb   345                                                                           KddG  B       B  KG B                    Kdddd              LVWD  S       K  IG R                    PLDPL............QL    KQ .GPRL.P GC  Y WAKKETGKWNITMEDAMDNT     

Nitrobacter_winogradskyi    356                                                                           KddG  B       B  KG B                    Kdddd              LV D  T       K  VG R                    PIDPV............KM  L TA GEPRA.F GQ  D WGS.THGKWNLSAEDTLDNS     

Nitrobacter_hamburgensis    356                                                                           KddG  B       B  KG B                    Kdddd              LL D  S       K  VG R                    PLDPV............KM  L AN GELRA.P GQ  D WGS.VHGKWNLSGEDTLDNS     

Nitrococcus_mobilis         361                                                                           KddG  B       B  KG B                    Kdddd              LV D  S       K  VG R                    PIEPV............KQ  L RK NETRC.P GQ  H WAK.QHGQWNLKMEDALDNS     

Escherichia_coli            374                                                                           KddG  B       B  KG B                    Kdddd              VAF   N          IG R                      E  ............KT   NT. GEMVA.PNGS  F WGE..KGKWNLEQRDGKTGEET LQ

Aromatoleum_aromaticum      355                                                                           JIIH  C       C  JH C                    JIIII                FD          R  L                            ............QFYF  EKAGSVRKAS GT KLDFMPALEGTFSA..............

                                           jjjjjk     jjjjjk                                                            Kuenenia_stuttgartiensis                                                  X         X
Kuenenia_stuttgartiensis    462                                                     c       F                                          A   A    A  A A                                                      G       L                                          G   L       I V   E......................................... SFK KTID KE E MT

Jettenia_caeni              462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFK KTVD KE E MP

Brocadia_fulgida            462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFM KTVD KE E MP

Scalindua_brodae            464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   E......................................... TFQ KTVD KT E MT

Nitrospira_defluvii         464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       V V   T......................................... TYR KLLN RE D MP

Nitrospira_nitrificans      463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D LP

Nitrospira_inopinata        463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D MP

Nitrospina_gracilis         461                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       I V   D......................................... VYD KLVS KT T MP

Nitrotoga_sp.               480                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   T......................................... DYE TLVD KK K VP

Hydrogenobaculum_sp.        473                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   T......................................... EYE ELVN EK K KP

Beggiatoa_sp.               402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDNRDEVFPVQFEDFSNDNA..............TVKRGV VKY ETTD K. A TT

Thiocapsa_sp._KS1           412                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   TLMDGEFEEVIVEYADFTHTFNVEFGTTALRGEKARKSLRGV SRV TKKD TK R AT

Nitrolancea_hollandica_Lb   391                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   SFLGQHDAVAEVEFDIFGTGK...............VSRRAV IKY ETSE K. A TT

Nitrobacter_winogradskyi    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDQSDGVVQVGFDDFVNGS...............VVSRGV VKR ATDK E. L TT

Nitrobacter_hamburgensis    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       I     SFIDRSDDVVQVGFDDFANGR...............IVSRGV VRR ATDK E. LCAT

Nitrococcus_mobilis         407                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFLGESDEIAMVQFYEFASET...............LYKRGV AKK DTGS S. L AT

Escherichia_coli            418                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       A V   SLLGSQDEIAEVGFPYFGGDGTEHFNKVE....LENVLLHKL VKR QLAD ST L TT

Aromatoleum_aromaticum      389                                                     c       H                                          C   C    C  C C                                                      G                                                              I V  ................................................RLKN KT Q RT

iiiiiiiii                  i i iiiiiiiii   iiiiiiiiiiiii             .................. .                               Kuenenia_stuttgartiensis                            X          X         X           
Kuenenia_stuttgartiensis    481                                                             DEEF                          A        A DEF  A A DEF A                                                                 L EM                          Y        T  PK  I R AKD A      L  YKIHL..................R.D DIDSVVSM NS  DL E L   I TI...

Jettenia_caeni              481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL V L   I TI...

Brocadia_fulgida            481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL E L   I TI...

Scalindua_brodae            483                                                             KddG                          B        B KdG  B B KdG B                                                                 LFDL                          F        T AP   I R AKD A         YKIHL..................R.D DVKTTADI G  AHM E L   C TI...

Nitrospira_defluvii         483                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        N APK  I R ARD         Q YTIHL..................Q.D DLDTVHQV R   DL V W   CGTV...

Nitrospira_nitrificans      482                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        T  PK  L R ARD         Q YLIHL..................Q.D DLDTTHQI RS  DL V W   SGTI...

Nitrospira_inopinata        482                                                             KddG                          B        B KdG  B B KdG B                                                                 IW M                          Y        T  PK  I R ARD         Q YMVHF..................Q.D DLDTVHQI RT  DL V W   SGTI...

Nitrospina_gracilis         480                                                             KddG                          B        B KdG  B B KdG B                                                                 LYEM                          Y        S APK  V R ARD           YKIHL..................K.D DLDSVNQI H   DL V L   IGTI...

Nitrotoga_sp.               499                                                             KddG                          B        B KdG  B B KdG B     VF L                          F        T VP   I   A           Q QKEYL..................E.E TAENTSIM G  VEA NDL ALFHKH...

Hydrogenobaculum_sp.        492                                                             KddG                          B        B KdG  B B KdG B      F A                          Y        T VP   I   A E A     N Q YIELL..................EEN TPETVEEI G  ANV REL L I NH...

Beggiatoa_sp.               447                                                             KddG                          B        B KdG  B B KdG B     IFDM                          F        T I K  V   A   A         LMAHFGVDR.ELGGEYPSSYDDSDQI TPAWQEKF G D ST INF NQF TTAEK

Thiocapsa_sp._KS1           472                                                             KddG                          B        B KdG  B B KdG B     AYDL                          Y        T V R  A R ARE A         LLASFGVNRGLSGSGYPKDYDDASEA TPAWQEQE G D NL I V   W DTAEK

Nitrolancea_hollandica_Lb   435                                                             KddG                          B        B KdG  B B KdG B     AFDL                          Y        T IGR  V R ARE A         LLAQFAVGRPGLTGDYPKSYDDD.MP TPAWQEGY G   DT I F   F GNAEA

Nitrobacter_winogradskyi    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGHSR.GLEGSFATSYDDEDAP TPAWQERH G   ET I F   F TNAEL

Nitrobacter_hamburgensis    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGISR.GLEGAFATSYDDEDAP TPAWQERH G   ET I F   F TTAEY

Nitrococcus_mobilis         451                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T IGR  V R ARE A         NMGQYAVGR.GLPGDYPESYDDL.KP TPAWQEQY G   QT I F   F GTAEK

Escherichia_coli            474                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T V R  I R ARE A         TLANYGLERGLNDVNCATSYDDV.KA TPAWAEQI G S SQ I I   F DNADK

Aromatoleum_aromaticum      401                                                             JIIH                          C        C JIH  C C JIH C     VFE                           Y          VP   I    R  A        GLREH...................LKD TPEKASAKCG  VSL RELG KV .....

    jjjjk        iii iiiiiiiiiiiiii        jjjk                                 .                                       Kuenenia_stuttgartiensis   X          X          X         X          X         X    
Kuenenia_stuttgartiensis    519          cc             c            c                       DF  DF  A DEEEEEF A A  A   A DEF A  A  A  A   DEEF DF               G              R            G                       KP  AI    GVNHYFH T L      L VML G     G  G   WAGN KA      .  .V  HY E       A . MN SYY P   T NV YF S. SHT    Y  GNFQAS

Jettenia_caeni              519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . MN STY P   T NI YP S. SHT    Y  GNFQAS

Brocadia_fulgida            519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   W GN KA      .  .V  HY E       A . FN STY P   T NV YK S. SHT S  Y  GNFQAS

Scalindua_brodae            521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHYFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . HN ATY P   T NI YH S. SHT    Y  GNFQGS

Nitrospira_defluvii         521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T        L MML G     G  G   W GN KV      .  .A  HN E  C    M .SMG AAA V   T NI KF T. CHT S  Y  GIWQAA

Nitrospira_nitrificans      520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T A      L L L G     G  G   W GN KV      .  .A  HN E  C    M . NG AAA V T T NI KF S. CHT S  Y  GIWNAT

Nitrospira_inopinata        520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    G  HYFH T I      M LII G     G  G   WAGN KA      .  .A  HN E TC    Q . NA GAA V   T NV KF T. QHT    Y  GAWTAT

Nitrospina_gracilis         518          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP   I    GINHYFH T M      V LML G     G  G   WAGN KA      .  .VE HY E       A . HN ASY P   T NV PK S. SHT    Y  GNYQGS

Nitrotoga_sp.               537          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       RG  II    G NHYF  T L      L  AL       G      YVGN R       .  QG  ST A T    NS . KD GFM LS  SDNV HI GCAFGN    Y QSVFG..

Hydrogenobaculum_sp.        531          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG   I    GVN YFH   L      L AAL G            YAGN RL      .  TTK TT M   Q   GD. IV AIF V   T NV RESG.NIGS    Y  AVFN..

Beggiatoa_sp.               506          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G   V    GINHWYH N L        LML G     G  G   YVGQ KL      TG KCT II A       N . MY GPITA   C CV KN G. LAH    E  APISIW

Thiocapsa_sp._KS1           532          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  L     GI HWYH   L      V  IL G     G  G   YVGT KI      T  KC FIT S  L    GGS TY SEA MG  T CQ RN G. FAH    E  RNMAAI

Nitrolancea_hollandica_Lb   494          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     LNHWY    L        LIL G     G  G   YVGQ KL      TQ RS  IT AS     NNG. CY GPITA   C CC RN G. LNH    E  SLVSAW

Nitrobacter_winogradskyi    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrobacter_hamburgensis    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrococcus_mobilis         509          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  MV     ANHWYH N          LIA G     G  G   YVGQ KL      T  RS  IV AS      N .FIY AAINC   C CC RN G. MNH    E  AILAPW

Escherichia_coli            533          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       HG  MI    GLNHWYH   M        LI  G     G  G   YVGQ KL      T  RS  IV A       LD. NY GLINM  FC CV QS G. WAH    E  RPQTGW

Aromatoleum_aromaticum      437          c              c            c                       JH  JH  C JIIIIIH C C  C   C JIH C  C  C  C   JIIH JH               G              R            G                       K            K YH   L      L MAL G     G  G   WA S         . KRTCSYI FSSA S  GD. ME SLF A   S NW KP T. AFA  Y DDNMVYLGV

          V


β14 β15 α19

β16 β17

α20 α21 α22

β18 α23 β19

                                                                                                                        Kuenenia_stuttgartiensis             X         X         X                         X 
Kuenenia_stuttgartiensis    422                                                                           DEEF  A       A  DF A                    DEEEE                                                                          VVWD  S       R  VG                      GIDPV....DEQREIIGDF    AK KGPKAIT DD  ETLVK................K     

Jettenia_caeni              422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    AK KSPKAIT DD  D LVA................K     

Brocadia_fulgida            422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    TK NSPKPIT DD  D LVG................K     

Scalindua_brodae            424                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVYD  T       R  VG K                    GIDP ....KDQRGQLGDF    SK KDFKAIT ED  K MMA................K    S

Nitrospira_defluvii         424                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIDPA....QDQVQRLGGM    LAKGKAVPLH EQ  V LAQ................S     

Nitrospira_nitrificans      423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIEPA....PEYIERLGGF    MAKKQAVPLH EQ  W FDK................S     

Nitrospira_inopinata        423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GID A....PEQIQRLGGM    LNKKQAVPLH EQ  W YVN................S   A 

Nitrospina_gracilis         421                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  IG K                     IDPA....NFNRDKMPDF    TN DKPVAVT ED  A MRK................KN    

Nitrotoga_sp.               437                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R   G R                    GVD AFVKED.IRKFWGDN    KK NKAVPLT DEC A YAA................K   S 

Hydrogenobaculum_sp.        429                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R  VG                       LDPAYIPIQLRDQDINDF    VK NSPKVVT DE  KYFDM................SS    

Beggiatoa_sp.               356                                                                           KddG  B       B  KG B                    Kdddd              LMFD  S       K  MG R                    PIEPL............KF    ET GAPKM.P GT  H WQE.KPGQWNLELKDGLDDS     

Thiocapsa_sp._KS1           366                                                                           KddG  B       B  KG B                    Kdddd                FD             LG R                    P DPL............KLPC  K.EGELRL.PGGT  F WEEKNTGRWNLKNEDAVTAQ F   

Nitrolancea_hollandica_Lb   345                                                                           KddG  B       B  KG B                    Kdddd              LVWD  S       K  IG R                    PLDPL............QL    KQ .GPRL.P GC  Y WAKKETGKWNITMEDAMDNT     

Nitrobacter_winogradskyi    356                                                                           KddG  B       B  KG B                    Kdddd              LV D  T       K  VG R                    PIDPV............KM  L TA GEPRA.F GQ  D WGS.THGKWNLSAEDTLDNS     

Nitrobacter_hamburgensis    356                                                                           KddG  B       B  KG B                    Kdddd              LL D  S       K  VG R                    PLDPV............KM  L AN GELRA.P GQ  D WGS.VHGKWNLSGEDTLDNS     

Nitrococcus_mobilis         361                                                                           KddG  B       B  KG B                    Kdddd              LV D  S       K  VG R                    PIEPV............KQ  L RK NETRC.P GQ  H WAK.QHGQWNLKMEDALDNS     

Escherichia_coli            374                                                                           KddG  B       B  KG B                    Kdddd              VAF   N          IG R                      E  ............KT   NT. GEMVA.PNGS  F WGE..KGKWNLEQRDGKTGEET LQ

Aromatoleum_aromaticum      355                                                                           JIIH  C       C  JH C                    JIIII                FD          R  L                            ............QFYF  EKAGSVRKAS GT KLDFMPALEGTFSA..............

                                                                                                                        Kuenenia_stuttgartiensis                                                  X         X
Kuenenia_stuttgartiensis    462                                                     c       F                                          A   A    A  A A                                                      G       L                                          G   L       I V   E......................................... SFK KTID KE E MT

Jettenia_caeni              462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFK KTVD KE E MP

Brocadia_fulgida            462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFM KTVD KE E MP

Scalindua_brodae            464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   E......................................... TFQ KTVD KT E MT

Nitrospira_defluvii         464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       V V   T......................................... TYR KLLN RE D MP

Nitrospira_nitrificans      463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D LP

Nitrospira_inopinata        463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D MP

Nitrospina_gracilis         461                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       I V   D......................................... VYD KLVS KT T MP

Nitrotoga_sp.               480                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   T......................................... DYE TLVD KK K VP

Hydrogenobaculum_sp.        473                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   T......................................... EYE ELVN EK K KP

Beggiatoa_sp.               402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDNRDEVFPVQFEDFSNDNA..............TVKRGV VKY ETTD K. A TT

Thiocapsa_sp._KS1           412                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   TLMDGEFEEVIVEYADFTHTFNVEFGTTALRGEKARKSLRGV SRV TKKD TK R AT

Nitrolancea_hollandica_Lb   391                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   SFLGQHDAVAEVEFDIFGTGK...............VSRRAV IKY ETSE K. A TT

Nitrobacter_winogradskyi    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDQSDGVVQVGFDDFVNGS...............VVSRGV VKR ATDK E. L TT

Nitrobacter_hamburgensis    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       I     SFIDRSDDVVQVGFDDFANGR...............IVSRGV VRR ATDK E. LCAT

Nitrococcus_mobilis         407                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFLGESDEIAMVQFYEFASET...............LYKRGV AKK DTGS S. L AT

Escherichia_coli            418                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       A V   SLLGSQDEIAEVGFPYFGGDGTEHFNKVE....LENVLLHKL VKR QLAD ST L TT

Aromatoleum_aromaticum      389                                                     c       H                                          C   C    C  C C                                                      G                                                              I V  ................................................RLKN KT Q RT

                                                                                                                        Kuenenia_stuttgartiensis                            X          X         X           
Kuenenia_stuttgartiensis    481                                                             DEEF                          A        A DEF  A A DEF A                                                                 L EM                          Y        T  PK  I R AKD A      L  YKIHL..................R.D DIDSVVSM NS  DL E L   I TI...

Jettenia_caeni              481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL V L   I TI...

Brocadia_fulgida            481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL E L   I TI...

Scalindua_brodae            483                                                             KddG                          B        B KdG  B B KdG B                                                                 LFDL                          F        T AP   I R AKD A         YKIHL..................R.D DVKTTADI G  AHM E L   C TI...

Nitrospira_defluvii         483                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        N APK  I R ARD         Q YTIHL..................Q.D DLDTVHQV R   DL V W   CGTV...

Nitrospira_nitrificans      482                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        T  PK  L R ARD         Q YLIHL..................Q.D DLDTTHQI RS  DL V W   SGTI...

Nitrospira_inopinata        482                                                             KddG                          B        B KdG  B B KdG B                                                                 IW M                          Y        T  PK  I R ARD         Q YMVHF..................Q.D DLDTVHQI RT  DL V W   SGTI...

Nitrospina_gracilis         480                                                             KddG                          B        B KdG  B B KdG B                                                                 LYEM                          Y        S APK  V R ARD           YKIHL..................K.D DLDSVNQI H   DL V L   IGTI...

Nitrotoga_sp.               499                                                             KddG                          B        B KdG  B B KdG B     VF L                          F        T VP   I   A           Q QKEYL..................E.E TAENTSIM G  VEA NDL ALFHKH...

Hydrogenobaculum_sp.        492                                                             KddG                          B        B KdG  B B KdG B      F A                          Y        T VP   I   A E A     N Q YIELL..................EEN TPETVEEI G  ANV REL L I NH...

Beggiatoa_sp.               447                                                             KddG                          B        B KdG  B B KdG B     IFDM                          F        T I K  V   A   A         LMAHFGVDR.ELGGEYPSSYDDSDQI TPAWQEKF G D ST INF NQF TTAEK

Thiocapsa_sp._KS1           472                                                             KddG                          B        B KdG  B B KdG B     AYDL                          Y        T V R  A R ARE A         LLASFGVNRGLSGSGYPKDYDDASEA TPAWQEQE G D NL I V   W DTAEK

Nitrolancea_hollandica_Lb   435                                                             KddG                          B        B KdG  B B KdG B     AFDL                          Y        T IGR  V R ARE A         LLAQFAVGRPGLTGDYPKSYDDD.MP TPAWQEGY G   DT I F   F GNAEA

Nitrobacter_winogradskyi    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGHSR.GLEGSFATSYDDEDAP TPAWQERH G   ET I F   F TNAEL

Nitrobacter_hamburgensis    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGISR.GLEGAFATSYDDEDAP TPAWQERH G   ET I F   F TTAEY

Nitrococcus_mobilis         451                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T IGR  V R ARE A         NMGQYAVGR.GLPGDYPESYDDL.KP TPAWQEQY G   QT I F   F GTAEK

Escherichia_coli            474                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T V R  I R ARE A         TLANYGLERGLNDVNCATSYDDV.KA TPAWAEQI G S SQ I I   F DNADK

Aromatoleum_aromaticum      401                                                             JIIH                          C        C JIH  C C JIH C     VFE                           Y          VP   I    R  A        GLREH...................LKD TPEKASAKCG  VSL RELG KV .....

                                                                                                                        Kuenenia_stuttgartiensis   X          X          X         X          X         X    
Kuenenia_stuttgartiensis    519          cc             c            c                       DF  DF  A DEEEEEF A A  A   A DEF A  A  A  A   DEEF DF               G              R            G                       KP  AI    GVNHYFH T L      L VML G     G  G   WAGN KA      .  .V  HY E       A . MN SYY P   T NV YF S. SHT    Y  GNFQAS

Jettenia_caeni              519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . MN STY P   T NI YP S. SHT    Y  GNFQAS

Brocadia_fulgida            519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   W GN KA      .  .V  HY E       A . FN STY P   T NV YK S. SHT S  Y  GNFQAS

Scalindua_brodae            521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHYFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . HN ATY P   T NI YH S. SHT    Y  GNFQGS

Nitrospira_defluvii         521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T        L MML G     G  G   W GN KV      .  .A  HN E  C    M .SMG AAA V   T NI KF T. CHT S  Y  GIWQAA

Nitrospira_nitrificans      520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T A      L L L G     G  G   W GN KV      .  .A  HN E  C    M . NG AAA V T T NI KF S. CHT S  Y  GIWNAT

Nitrospira_inopinata        520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    G  HYFH T I      M LII G     G  G   WAGN KA      .  .A  HN E TC    Q . NA GAA V   T NV KF T. QHT    Y  GAWTAT

Nitrospina_gracilis         518          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP   I    GINHYFH T M      V LML G     G  G   WAGN KA      .  .VE HY E       A . HN ASY P   T NV PK S. SHT    Y  GNYQGS

Nitrotoga_sp.               537          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       RG  II    G NHYF  T L      L  AL       G      YVGN R       .  QG  ST A T    NS . KD GFM LS  SDNV HI GCAFGN    Y QSVFG..

Hydrogenobaculum_sp.        531          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG   I    GVN YFH   L      L AAL G            YAGN RL      .  TTK TT M   Q   GD. IV AIF V   T NV RESG.NIGS    Y  AVFN..

Beggiatoa_sp.               506          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G   V    GINHWYH N L        LML G     G  G   YVGQ KL      TG KCT II A       N . MY GPITA   C CV KN G. LAH    E  APISIW

Thiocapsa_sp._KS1           532          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  L     GI HWYH   L      V  IL G     G  G   YVGT KI      T  KC FIT S  L    GGS TY SEA MG  T CQ RN G. FAH    E  RNMAAI

Nitrolancea_hollandica_Lb   494          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     LNHWY    L        LIL G     G  G   YVGQ KL      TQ RS  IT AS     NNG. CY GPITA   C CC RN G. LNH    E  SLVSAW

Nitrobacter_winogradskyi    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrobacter_hamburgensis    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrococcus_mobilis         509          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  MV     ANHWYH N          LIA G     G  G   YVGQ KL      T  RS  IV AS      N .FIY AAINC   C CC RN G. MNH    E  AILAPW

Escherichia_coli            533          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       HG  MI    GLNHWYH   M        LI  G     G  G   YVGQ KL      T  RS  IV A       LD. NY GLINM  FC CV QS G. WAH    E  RPQTGW

Aromatoleum_aromaticum      437          c              c            c                       JH  JH  C JIIIIIH C C  C   C JIH C  C  C  C   JIIH JH               G              R            G                       K            K YH   L      L MAL G     G  G   WA S         . KRTCSYI FSSA S  GD. ME SLF A   S NW KP T. AFA  Y DDNMVYLGV

          V


                                                                                                                        Kuenenia_stuttgartiensis             X         X         X                         X 
Kuenenia_stuttgartiensis    422                                                                           DEEF  A       A  DF A                    DEEEE                                                                          VVWD  S       R  VG                      GIDPV....DEQREIIGDF    AK KGPKAIT DD  ETLVK................K     

Jettenia_caeni              422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    AK KSPKAIT DD  D LVA................K     

Brocadia_fulgida            422                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  VG K                    GIDPA....DDQREIIGDF    TK NSPKPIT DD  D LVG................K     

Scalindua_brodae            424                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVYD  T       R  VG K                    GIDP ....KDQRGQLGDF    SK KDFKAIT ED  K MMA................K    S

Nitrospira_defluvii         424                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIDPA....QDQVQRLGGM    LAKGKAVPLH EQ  V LAQ................S     

Nitrospira_nitrificans      423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GIEPA....PEYIERLGGF    MAKKQAVPLH EQ  W FDK................S     

Nitrospira_inopinata        423                                                                           KddG  B       B  KG B                    Kdddd                                                                          MVWD          R  VG H                    GID A....PEQIQRLGGM    LNKKQAVPLH EQ  W YVN................S   A 

Nitrospina_gracilis         421                                                                           KddG  B       B  KG B                    Kdddd                                                                          VVWD  T       R  IG K                     IDPA....NFNRDKMPDF    TN DKPVAVT ED  A MRK................KN    

Nitrotoga_sp.               437                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R   G R                    GVD AFVKED.IRKFWGDN    KK NKAVPLT DEC A YAA................K   S 

Hydrogenobaculum_sp.        429                                                                           KddG  B       B  KG B                    Kdddd              VVWD  T       R  VG                       LDPAYIPIQLRDQDINDF    VK NSPKVVT DE  KYFDM................SS    

Beggiatoa_sp.               356                                                                           KddG  B       B  KG B                    Kdddd              LMFD  S       K  MG R                    PIEPL............KF    ET GAPKM.P GT  H WQE.KPGQWNLELKDGLDDS     

Thiocapsa_sp._KS1           366                                                                           KddG  B       B  KG B                    Kdddd                FD             LG R                    P DPL............KLPC  K.EGELRL.PGGT  F WEEKNTGRWNLKNEDAVTAQ F   

Nitrolancea_hollandica_Lb   345                                                                           KddG  B       B  KG B                    Kdddd              LVWD  S       K  IG R                    PLDPL............QL    KQ .GPRL.P GC  Y WAKKETGKWNITMEDAMDNT     

Nitrobacter_winogradskyi    356                                                                           KddG  B       B  KG B                    Kdddd              LV D  T       K  VG R                    PIDPV............KM  L TA GEPRA.F GQ  D WGS.THGKWNLSAEDTLDNS     

Nitrobacter_hamburgensis    356                                                                           KddG  B       B  KG B                    Kdddd              LL D  S       K  VG R                    PLDPV............KM  L AN GELRA.P GQ  D WGS.VHGKWNLSGEDTLDNS     

Nitrococcus_mobilis         361                                                                           KddG  B       B  KG B                    Kdddd              LV D  S       K  VG R                    PIEPV............KQ  L RK NETRC.P GQ  H WAK.QHGQWNLKMEDALDNS     

Escherichia_coli            374                                                                           KddG  B       B  KG B                    Kdddd              VAF   N          IG R                      E  ............KT   NT. GEMVA.PNGS  F WGE..KGKWNLEQRDGKTGEET LQ

Aromatoleum_aromaticum      355                                                                           JIIH  C       C  JH C                    JIIII                FD          R  L                            ............QFYF  EKAGSVRKAS GT KLDFMPALEGTFSA..............

                                                                                                                        Kuenenia_stuttgartiensis                                                  X         X
Kuenenia_stuttgartiensis    462                                                     c       F                                          A   A    A  A A                                                      G       L                                          G   L       I V   E......................................... SFK KTID KE E MT

Jettenia_caeni              462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFK KTVD KE E MP

Brocadia_fulgida            462                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   D......................................... TFM KTVD KE E MP

Scalindua_brodae            464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   E......................................... TFQ KTVD KT E MT

Nitrospira_defluvii         464                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       V V   T......................................... TYR KLLN RE D MP

Nitrospira_nitrificans      463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D LP

Nitrospira_inopinata        463                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I A   T......................................... TYR KLLN RE D MP

Nitrospina_gracilis         461                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   I       I V   D......................................... VYD KLVS KT T MP

Nitrotoga_sp.               480                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       I V   T......................................... DYE TLVD KK K VP

Hydrogenobaculum_sp.        473                                                     c       G                                          B   B    B  B B                                                      G       L                                          G   V       V V   T......................................... EYE ELVN EK K KP

Beggiatoa_sp.               402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDNRDEVFPVQFEDFSNDNA..............TVKRGV VKY ETTD K. A TT

Thiocapsa_sp._KS1           412                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   TLMDGEFEEVIVEYADFTHTFNVEFGTTALRGEKARKSLRGV SRV TKKD TK R AT

Nitrolancea_hollandica_Lb   391                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       V V   SFLGQHDAVAEVEFDIFGTGK...............VSRRAV IKY ETSE K. A TT

Nitrobacter_winogradskyi    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFIDQSDGVVQVGFDDFVNGS...............VVSRGV VKR ATDK E. L TT

Nitrobacter_hamburgensis    402                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       I     SFIDRSDDVVQVGFDDFANGR...............IVSRGV VRR ATDK E. LCAT

Nitrococcus_mobilis         407                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   I       V V   SFLGESDEIAMVQFYEFASET...............LYKRGV AKK DTGS S. L AT

Escherichia_coli            418                                                     c       G                                          B   B    B  B B                                                      G       L                                          P   L       A V   SLLGSQDEIAEVGFPYFGGDGTEHFNKVE....LENVLLHKL VKR QLAD ST L TT

Aromatoleum_aromaticum      389                                                     c       H                                          C   C    C  C C                                                      G                                                              I V  ................................................RLKN KT Q RT

                                                                                                                        Kuenenia_stuttgartiensis                            X          X         X           
Kuenenia_stuttgartiensis    481                                                             DEEF                          A        A DEF  A A DEF A                                                                 L EM                          Y        T  PK  I R AKD A      L  YKIHL..................R.D DIDSVVSM NS  DL E L   I TI...

Jettenia_caeni              481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL V L   I TI...

Brocadia_fulgida            481                                                             KddG                          B        B KdG  B B KdG B                                                                 LFEM                          Y        T  PK  I R AHD A         YKIHL..................K.D DIDSVVEM NS  EL E L   I TI...

Scalindua_brodae            483                                                             KddG                          B        B KdG  B B KdG B                                                                 LFDL                          F        T AP   I R AKD A         YKIHL..................R.D DVKTTADI G  AHM E L   C TI...

Nitrospira_defluvii         483                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        N APK  I R ARD         Q YTIHL..................Q.D DLDTVHQV R   DL V W   CGTV...

Nitrospira_nitrificans      482                                                             KddG                          B        B KdG  B B KdG B                                                                 IY L                          Y        T  PK  L R ARD         Q YLIHL..................Q.D DLDTTHQI RS  DL V W   SGTI...

Nitrospira_inopinata        482                                                             KddG                          B        B KdG  B B KdG B                                                                 IW M                          Y        T  PK  I R ARD         Q YMVHF..................Q.D DLDTVHQI RT  DL V W   SGTI...

Nitrospina_gracilis         480                                                             KddG                          B        B KdG  B B KdG B                                                                 LYEM                          Y        S APK  V R ARD           YKIHL..................K.D DLDSVNQI H   DL V L   IGTI...

Nitrotoga_sp.               499                                                             KddG                          B        B KdG  B B KdG B     VF L                          F        T VP   I   A           Q QKEYL..................E.E TAENTSIM G  VEA NDL ALFHKH...

Hydrogenobaculum_sp.        492                                                             KddG                          B        B KdG  B B KdG B      F A                          Y        T VP   I   A E A     N Q YIELL..................EEN TPETVEEI G  ANV REL L I NH...

Beggiatoa_sp.               447                                                             KddG                          B        B KdG  B B KdG B     IFDM                          F        T I K  V   A   A         LMAHFGVDR.ELGGEYPSSYDDSDQI TPAWQEKF G D ST INF NQF TTAEK

Thiocapsa_sp._KS1           472                                                             KddG                          B        B KdG  B B KdG B     AYDL                          Y        T V R  A R ARE A         LLASFGVNRGLSGSGYPKDYDDASEA TPAWQEQE G D NL I V   W DTAEK

Nitrolancea_hollandica_Lb   435                                                             KddG                          B        B KdG  B B KdG B     AFDL                          Y        T IGR  V R ARE A         LLAQFAVGRPGLTGDYPKSYDDD.MP TPAWQEGY G   DT I F   F GNAEA

Nitrobacter_winogradskyi    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGHSR.GLEGSFATSYDDEDAP TPAWQERH G   ET I F   F TNAEL

Nitrobacter_hamburgensis    446                                                             KddG                          B        B KdG  B B KdG B      FDI                          Y        T IGR  A R ARE A     G   MMSQFGISR.GLEGAFATSYDDEDAP TPAWQERH G   ET I F   F TTAEY

Nitrococcus_mobilis         451                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T IGR  V R ARE A         NMGQYAVGR.GLPGDYPESYDDL.KP TPAWQEQY G   QT I F   F GTAEK

Escherichia_coli            474                                                             KddG                          B        B KdG  B B KdG B     VYDL                          Y        T V R  I R ARE A         TLANYGLERGLNDVNCATSYDDV.KA TPAWAEQI G S SQ I I   F DNADK

Aromatoleum_aromaticum      401                                                             JIIH                          C        C JIH  C C JIH C     VFE                           Y          VP   I    R  A        GLREH...................LKD TPEKASAKCG  VSL RELG KV .....

                                                                                                                        Kuenenia_stuttgartiensis   X          X          X         X          X         X    
Kuenenia_stuttgartiensis    519          cc             c            c                       DF  DF  A DEEEEEF A A  A   A DEF A  A  A  A   DEEF DF               G              R            G                       KP  AI    GVNHYFH T L      L VML G     G  G   WAGN KA      .  .V  HY E       A . MN SYY P   T NV YF S. SHT    Y  GNFQAS

Jettenia_caeni              519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . MN STY P   T NI YP S. SHT    Y  GNFQAS

Brocadia_fulgida            519          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHWFH T L      L LML G     G  G   W GN KA      .  .V  HY E       A . FN STY P   T NV YK S. SHT S  Y  GNFQAS

Scalindua_brodae            521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GINHYFH T L      L LML G     G  G   WAGN KA      .  .V  HY E       A . HN ATY P   T NI YH S. SHT    Y  GNFQGS

Nitrospira_defluvii         521          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T        L MML G     G  G   W GN KV      .  .A  HN E  C    M .SMG AAA V   T NI KF T. CHT S  Y  GIWQAA

Nitrospira_nitrificans      520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    GV HYFH T A      L L L G     G  G   W GN KV      .  .A  HN E  C    M . NG AAA V T T NI KF S. CHT S  Y  GIWNAT

Nitrospira_inopinata        520          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP  AI    G  HYFH T I      M LII G     G  G   WAGN KA      .  .A  HN E TC    Q . NA GAA V   T NV KF T. QHT    Y  GAWTAT

Nitrospina_gracilis         518          cc             c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KP   I    GINHYFH T M      V LML G     G  G   WAGN KA      .  .VE HY E       A . HN ASY P   T NV PK S. SHT    Y  GNYQGS

Nitrotoga_sp.               537          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       RG  II    G NHYF  T L      L  AL       G      YVGN R       .  QG  ST A T    NS . KD GFM LS  SDNV HI GCAFGN    Y QSVFG..

Hydrogenobaculum_sp.        531          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG   I    GVN YFH   L      L AAL G            YAGN RL      .  TTK TT M   Q   GD. IV AIF V   T NV RESG.NIGS    Y  AVFN..

Beggiatoa_sp.               506          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G   V    GINHWYH N L        LML G     G  G   YVGQ KL      TG KCT II A       N . MY GPITA   C CV KN G. LAH    E  APISIW

Thiocapsa_sp._KS1           532          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  L     GI HWYH   L      V  IL G     G  G   YVGT KI      T  KC FIT S  L    GGS TY SEA MG  T CQ RN G. FAH    E  RNMAAI

Nitrolancea_hollandica_Lb   494          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     LNHWY    L        LIL G     G  G   YVGQ KL      TQ RS  IT AS     NNG. CY GPITA   C CC RN G. LNH    E  SLVSAW

Nitrobacter_winogradskyi    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrobacter_hamburgensis    505          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                        G  MV     ANHWY  N L      V LIL G     G  G   YVGQ KL      TN KS  IV AS     YN . CY SAT A   C CC VN G. INH    E  APVAPW

Nitrococcus_mobilis         509          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       KG  MV     ANHWYH N          LIA G     G  G   YVGQ KL      T  RS  IV AS      N .FIY AAINC   C CC RN G. MNH    E  AILAPW

Escherichia_coli            533          c              c            c                       KG  KG  B KdddddG B B  B   B KdG B  B  B  B   KddG KG               G              R            G                       HG  MI    GLNHWYH   M        LI  G     G  G   YVGQ KL      T  RS  IV A       LD. NY GLINM  FC CV QS G. WAH    E  RPQTGW

Aromatoleum_aromaticum      437          c              c            c                       JH  JH  C JIIIIIH C C  C   C JIH C  C  C  C   JIIH JH               G              R            G                       K            K YH   L      L MAL G     G  G   WA S         . KRTCSYI FSSA S  GD. ME SLF A   S NW KP T. AFA  Y DDNMVYLGV

          V




                                                                                                                        Kuenenia_stuttgartiensis                                                            X
Kuenenia_stuttgartiensis    575                                                                                                                    A                                                                                                                       W    ......................................................K SGPG

Jettenia_caeni              575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Brocadia_fulgida            575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Scalindua_brodae            577                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Nitrospira_defluvii         577                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospira_nitrificans      576                                                                                                                    B                                                                                                                       W    ......................................................P SGVG

Nitrospira_inopinata        576                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospina_gracilis         574                                                                                                                    B                                                                                                                       W    ......................................................H SGPG

Nitrotoga_sp.               593                                                                                                                    B    ...........................................................G

Hydrogenobaculum_sp.        586                                                                                                                    B    ...........................................................G

Beggiatoa_sp.               564                                                                                                                    B                                                           W    ...................................KTVAMAADWGSAARLQNAPT HYIH

Thiocapsa_sp._KS1           591                                                                                                                    B                                                           Y    ...................................GTIGNAADWGNVGRQQNSTS FYFH

Nitrolancea_hollandica_Lb   552                                                                                                                    B                                                           W    ...................................QSWALAKDWFPPSRVQQSST HYAH

Nitrobacter_winogradskyi    563                                                                                                                    B                                                           W    ...................................STVAMALDWNKPPRVVQSST HYAH

Nitrobacter_hamburgensis    563                                                                                                                    B                                                           W    ...................................ASIALALDWSKPPRVVQSST HYAH

Nitrococcus_mobilis         567                                                                                                                    B                                                           W    ...................................STLTSALDWGVKPRLTQSAT HYSN

Escherichia_coli            591                                                                                                                    B                                                           Y    ...................................QPLAFALDWQRPARHMNSTS FYNH

Aromatoleum_aromaticum      494                                                                                                                    C                                                           W    MSKPTAQGGMDELHQMAEGFNKRTLEADPTSTDEMGNIEFMKVVTSAVGLVPPAM LYYH

                                                                                                                        Kuenenia_stuttgartiensis          X                                              X   
Kuenenia_stuttgartiensis    581                                                                A  A  A   A                                             A                                                               W  E  F   L                                             LFYG VA DV KPN DPYA.....................................SAKD 

Jettenia_caeni              581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPDA.....................................PAMD 

Brocadia_fulgida            581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPNA.....................................PAMD 

Scalindua_brodae            583                                                                B  B  B   B                                             B                                                                  E  F   L                                             IFKGIIA DP DMN DPHA.....................................DGKN 

Nitrospira_defluvii         583                                                                B  B  B   B                                             B                                                               Y  E  W   L                                             IASV LG DP NLN RDDV.....................................HGKE 

Nitrospira_nitrificans      582                                                                B  B  B   B                                             B                                                                  E  W   L                                             IGGVHLS DP HIN DANA.....................................HGKE 

Nitrospira_inopinata        582                                                                B  B  B   B                                             B                                                                  E  F   L                                             ILSVHTG DP NIT DPNA.....................................HGKE 

Nitrospina_gracilis         580                                                                B  B  B   B                                             B                                                                  E  F   L                                             AFASMVA DP NPV DISK.....................................NVDW 

Nitrotoga_sp.               594                                                                B  B  B   B                                             B   Y  E  F   L                                              FGQ LA DP NPE DGRK.....................................MV..T

Hydrogenobaculum_sp.        587                                                                B  B  B   B                                             B   W  E  F   L                                             AVGQ NA DP NIE DPSK.....................................L... 

Beggiatoa_sp.               589                                                                B  B  B   B                                             B   W  E  F                                                 ACDQ RY GP AKYSSVKGDNE.WTGG.HAADNNARAVRMGWLPFYPQFE.RSSLEIVKD 

Thiocapsa_sp._KS1           616                                                                B  B  B   B                                             B   W  D      L                                             ATDQ RY GMSLDP WAPRAKEMPARANHAADMNAVAVRNGWLPFFPQFDERNPTDVMQD 

Nitrolancea_hollandica_Lb   577                                                                B  B  B   B                                             B   W  E  F   A                                             ASDQ RY GD TDY PIPRETR.WAKG.HAMDLLASAVRMGWMPMYPQFN.RNPLELVKQ 

Nitrobacter_winogradskyi    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKSVRCGWMPFTPNFH.RNPIEVVAE 

Nitrobacter_hamburgensis    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKAVRSGWMPFTPHFN.RNPIEVAAE 

Nitrococcus_mobilis         592                                                                B  B  B   B                                             B   W  D      A                                             ASDS RY GLAEEY NLPPHSK.LAKGQHSIDLIAKSVRMGWMPYYPQFD.RSPHEVARA 

Escherichia_coli            616                                                                B  B  B   B                                             B   W  E      L                                             ASSQ RY TVTAEE LSPMADK.SRYTGHLIDFNVRAERMGWLPSAPQLG.TNPLTIAGE 

Aromatoleum_aromaticum      554                                                                C  C  C   C                                             C      D  W   A                                              VG...Y QL NNK WTDPALK.......................................

                                                                                                                        Kuenenia_stuttgartiensis       X         X         X         X            X          
Kuenenia_stuttgartiensis    604                                                       c             A A  A            A  DEF         A    DF A    A A DE                                                      N             E V  W            K  RKV         P    KV W      L NNNIKGRALD E AY NHSERPLIVNTP YG   FTGKTHMPS ...T  L FTNV . I  

Jettenia_caeni              604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVDTP YG  CFTGKTHMPT ...T  M FTNV . V  

Brocadia_fulgida            604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVNTP YG  CFTGKTHMPT ...T  M FTNV . V  

Scalindua_brodae            606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KV W      L NNHAHSYAMD E AY NHGDTPLIVNTP FG  SFTGETHYNT ...T  L FNNV . I  

Nitrospira_defluvii         606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    KV W      I NNKYRKYYYG EPGY NHGDNALIVNTP YG   FTGKTHMPS ...S  R VVNV . L  

Nitrospira_nitrificans      605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    K  W      L NNKYRNYYYG EPAY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VVNV . L  

Nitrospira_inopinata        605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKV         P    K  W      V NNHTRSYYYG E GY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VTNV . V  

Nitrospina_gracilis         603                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            R  RKV         P    KL W      V NNNVKGYLKG E GY AHRDKALIVNTP YG   FTGRTHMPT ...S  I FVNV . I  

Nitrotoga_sp.               615                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E A  Y                RL         P    KV W         NKLAHYTDD S HY NYGDRPLRN.....GT  LTDPGHMPA ...T  L QANS SSLG 

Hydrogenobaculum_sp.        607                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    F                KM         P    K  W         NKVKFYWKG SQHY ADGDRPLKV.....GD  LTGKTHMPV ...T FM MADN SGLG 

Beggiatoa_sp.               646                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  Y            K  RKL         P    RV F      I  SEQAGAQTD E VQ VVDQ.......L .E   RFAAEDPDH NNWP  W IWRG A LA 

Thiocapsa_sp._KS1           676                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKL         P    KV W      I TSRKAGCKSL D KT VAQQ.......F .E   KFALPNVDA KNHP  L IYRG L G  

Nitrolancea_hollandica_Lb   634                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K    L         P    RV          SSEAAGAKSD Q VE VVGQ.......L .SGN RYAIEDVDA ENWP  WLIWRG AFQ  

Nitrobacter_winogradskyi    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y               KKL              RV F      I SSERAGAKSTAD AT VADQ.......VA.S   DLAINDPDAEENWP  W IWRA A Q  

Nitrobacter_hamburgensis    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E I                  KKL              RL F      I SSERAGAKST D ATHVIDQ.......VA.S   NLAIEDPDAAENWP  W IWRG A Q  

Nitrococcus_mobilis         650                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y            K  K L         P    RV F      M SSQAAGAKDDKG VN TVQA.......L .K E SFATDDPDA ENWP  W VWRG A Q  

Escherichia_coli            674                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N                  Y            K    I         G    R  F      L SSEKAGMN....PVD TVKS.......L .EGS RFAAEQPEN KNHP NL IWRS L G  

Aromatoleum_aromaticum      572                                                       c             C C  C            C  JIH         C    JH C    C C JI                                                      N                               K  K           P     V        M   KSFGA.........YLDE.......A .E GWWTNDHIRPA DKTPQ YMLLSQ P RRK

                                                                                                                        Kuenenia_stuttgartiensis X                                       X         X         
Kuenenia_stuttgartiensis    660                                                             EF     DF                                 A DF DF     DF A                                                              AK     LK                                 P IE IM     IT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Jettenia_caeni              660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     MT S    HVYQM  ..............................NVN N  Q  SNDIE  G IE

Brocadia_fulgida            660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     VT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Scalindua_brodae            662                                                             dG     KG                                 B KG KG     KG B                                                              AK     MK                                 P ID II     MT S    WVYEM  ..............................NVN R  L  SSDIM  S IQ

Nitrospira_defluvii         662                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LV     MT      HHYDM  ..............................NVD N  M  TQDIE  SDVN

Nitrospira_nitrificans      661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VR                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDVN

Nitrospira_inopinata        661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDIN

Nitrospina_gracilis         659                                                             dG     KG                                 B KG KG     KG B                                                              AK     V                                    VD IV      T S    WFYEL F..............................NTNNN  M  AQDIEF G CE

Nitrotoga_sp.               667                                                             dG     KG                                 B KG KG     KG B  AK     V                                  P  E I       T S    GHYDM V..............................NTL RW A FYSDWNW A CE

Hydrogenobaculum_sp.        659                                                             dG     KG                                 B KG KG     KG B   K     M                                  P VE VV      S S  Q WAYNV F..............................NVL N  C  TNDWWW L CE

Beggiatoa_sp.               698                                                             dG     KG                                 B KG KG     KG B   K     LR                                 G MD VV     M  S  G GHEYF  HYLGTHSNAVADEEVSK..EMLQEVVWRDEAPV K  L  DINFR DT AL

Thiocapsa_sp._KS1           728                                                             dG     KG                                 B KG KG     KG B  MR     LK                                 G LD I      M  S    GHELN  HMLGTHNNVLGGETRAK..DMVNEIDWTENAPL K  L YNVNLR DS AN

Nitrolancea_hollandica_Lb   686                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D L      M  T    GAEYF  HYSGTHDNAVAEEH.AK..GRVKDVVFREPAPR KF L CDLNFR DT AL

Nitrobacter_winogradskyi    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     MN T    GHEFF  HYLGAHDNVIAEER.AK..GKTTTVKYRDTAPQ KY L  DINFR  T GL

Nitrobacter_hamburgensis    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  S    GHEFF  HYLGTHDNAIAEDR.AK..GKTHTVKYHDTAPR KY L  DLNFR DT SL

Nitrococcus_mobilis         702                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  T    GAEFF  HYLGTHDNAVAEER.AK..PHVKHVKYREPAPR KF L  DINFR DS AL

Escherichia_coli            722                                                             dG     KG                                 B KG KG     KG B   K     LK                                 G LD VV     LS T  G GHEFM  YLLGTEHGIQGKDLGQQGGVKPEEVDWQDNGLE K  L  TLDFR  S CL

Aromatoleum_aromaticum      615                                                             IH     JH                                 C JH JH     JH C                                            P L  I      MS S  RSGAKM........................F......PDVLF K KM FALETR  S AM

                                                                                                                        Kuenenia_stuttgartiensis                                                            X
Kuenenia_stuttgartiensis    575                                                                                                                    A                                                                                                                       W    ......................................................K SGPG

Jettenia_caeni              575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Brocadia_fulgida            575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Scalindua_brodae            577                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Nitrospira_defluvii         577                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospira_nitrificans      576                                                                                                                    B                                                                                                                       W    ......................................................P SGVG

Nitrospira_inopinata        576                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospina_gracilis         574                                                                                                                    B                                                                                                                       W    ......................................................H SGPG

Nitrotoga_sp.               593                                                                                                                    B    ...........................................................G

Hydrogenobaculum_sp.        586                                                                                                                    B    ...........................................................G

Beggiatoa_sp.               564                                                                                                                    B                                                           W    ...................................KTVAMAADWGSAARLQNAPT HYIH

Thiocapsa_sp._KS1           591                                                                                                                    B                                                           Y    ...................................GTIGNAADWGNVGRQQNSTS FYFH

Nitrolancea_hollandica_Lb   552                                                                                                                    B                                                           W    ...................................QSWALAKDWFPPSRVQQSST HYAH

Nitrobacter_winogradskyi    563                                                                                                                    B                                                           W    ...................................STVAMALDWNKPPRVVQSST HYAH

Nitrobacter_hamburgensis    563                                                                                                                    B                                                           W    ...................................ASIALALDWSKPPRVVQSST HYAH

Nitrococcus_mobilis         567                                                                                                                    B                                                           W    ...................................STLTSALDWGVKPRLTQSAT HYSN

Escherichia_coli            591                                                                                                                    B                                                           Y    ...................................QPLAFALDWQRPARHMNSTS FYNH

Aromatoleum_aromaticum      494                                                                                                                    C                                                           W    MSKPTAQGGMDELHQMAEGFNKRTLEADPTSTDEMGNIEFMKVVTSAVGLVPPAM LYYH

                                                                                                                        Kuenenia_stuttgartiensis          X                                              X   
Kuenenia_stuttgartiensis    581                                                                A  A  A   A                                             A                                                               W  E  F   L                                             LFYG VA DV KPN DPYA.....................................SAKD 

Jettenia_caeni              581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPDA.....................................PAMD 

Brocadia_fulgida            581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPNA.....................................PAMD 

Scalindua_brodae            583                                                                B  B  B   B                                             B                                                                  E  F   L                                             IFKGIIA DP DMN DPHA.....................................DGKN 

Nitrospira_defluvii         583                                                                B  B  B   B                                             B                                                               Y  E  W   L                                             IASV LG DP NLN RDDV.....................................HGKE 

Nitrospira_nitrificans      582                                                                B  B  B   B                                             B                                                                  E  W   L                                             IGGVHLS DP HIN DANA.....................................HGKE 

Nitrospira_inopinata        582                                                                B  B  B   B                                             B                                                                  E  F   L                                             ILSVHTG DP NIT DPNA.....................................HGKE 

Nitrospina_gracilis         580                                                                B  B  B   B                                             B                                                                  E  F   L                                             AFASMVA DP NPV DISK.....................................NVDW 

Nitrotoga_sp.               594                                                                B  B  B   B                                             B   Y  E  F   L                                              FGQ LA DP NPE DGRK.....................................MV..T

Hydrogenobaculum_sp.        587                                                                B  B  B   B                                             B   W  E  F   L                                             AVGQ NA DP NIE DPSK.....................................L... 

Beggiatoa_sp.               589                                                                B  B  B   B                                             B   W  E  F                                                 ACDQ RY GP AKYSSVKGDNE.WTGG.HAADNNARAVRMGWLPFYPQFE.RSSLEIVKD 

Thiocapsa_sp._KS1           616                                                                B  B  B   B                                             B   W  D      L                                             ATDQ RY GMSLDP WAPRAKEMPARANHAADMNAVAVRNGWLPFFPQFDERNPTDVMQD 

Nitrolancea_hollandica_Lb   577                                                                B  B  B   B                                             B   W  E  F   A                                             ASDQ RY GD TDY PIPRETR.WAKG.HAMDLLASAVRMGWMPMYPQFN.RNPLELVKQ 

Nitrobacter_winogradskyi    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKSVRCGWMPFTPNFH.RNPIEVVAE 

Nitrobacter_hamburgensis    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKAVRSGWMPFTPHFN.RNPIEVAAE 

Nitrococcus_mobilis         592                                                                B  B  B   B                                             B   W  D      A                                             ASDS RY GLAEEY NLPPHSK.LAKGQHSIDLIAKSVRMGWMPYYPQFD.RSPHEVARA 

Escherichia_coli            616                                                                B  B  B   B                                             B   W  E      L                                             ASSQ RY TVTAEE LSPMADK.SRYTGHLIDFNVRAERMGWLPSAPQLG.TNPLTIAGE 

Aromatoleum_aromaticum      554                                                                C  C  C   C                                             C      D  W   A                                              VG...Y QL NNK WTDPALK.......................................

          iiiiiii   jjjjk   jjjjk             jjjjk                                                                     Kuenenia_stuttgartiensis       X         X         X         X            X          
Kuenenia_stuttgartiensis    604                                                       c             A A  A            A  DEF         A    DF A    A A DE                                                      N             E V  W            K  RKV         P    KV W      L NNNIKGRALD E AY NHSERPLIVNTP YG   FTGKTHMPS ...T  L FTNV . I  

Jettenia_caeni              604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVDTP YG  CFTGKTHMPT ...T  M FTNV . V  

Brocadia_fulgida            604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVNTP YG  CFTGKTHMPT ...T  M FTNV . V  

Scalindua_brodae            606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KV W      L NNHAHSYAMD E AY NHGDTPLIVNTP FG  SFTGETHYNT ...T  L FNNV . I  

Nitrospira_defluvii         606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    KV W      I NNKYRKYYYG EPGY NHGDNALIVNTP YG   FTGKTHMPS ...S  R VVNV . L  

Nitrospira_nitrificans      605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    K  W      L NNKYRNYYYG EPAY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VVNV . L  

Nitrospira_inopinata        605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKV         P    K  W      V NNHTRSYYYG E GY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VTNV . V  

Nitrospina_gracilis         603                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            R  RKV         P    KL W      V NNNVKGYLKG E GY AHRDKALIVNTP YG   FTGRTHMPT ...S  I FVNV . I  

Nitrotoga_sp.               615                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E A  Y                RL         P    KV W         NKLAHYTDD S HY NYGDRPLRN.....GT  LTDPGHMPA ...T  L QANS SSLG 

Hydrogenobaculum_sp.        607                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    F                KM         P    K  W         NKVKFYWKG SQHY ADGDRPLKV.....GD  LTGKTHMPV ...T FM MADN SGLG 

Beggiatoa_sp.               646                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  Y            K  RKL         P    RV F      I  SEQAGAQTD E VQ VVDQ.......L .E   RFAAEDPDH NNWP  W IWRG A LA 

Thiocapsa_sp._KS1           676                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKL         P    KV W      I TSRKAGCKSL D KT VAQQ.......F .E   KFALPNVDA KNHP  L IYRG L G  

Nitrolancea_hollandica_Lb   634                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K    L         P    RV          SSEAAGAKSD Q VE VVGQ.......L .SGN RYAIEDVDA ENWP  WLIWRG AFQ  

Nitrobacter_winogradskyi    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y               KKL              RV F      I SSERAGAKSTAD AT VADQ.......VA.S   DLAINDPDAEENWP  W IWRA A Q  

Nitrobacter_hamburgensis    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E I                  KKL              RL F      I SSERAGAKST D ATHVIDQ.......VA.S   NLAIEDPDAAENWP  W IWRG A Q  

Nitrococcus_mobilis         650                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y            K  K L         P    RV F      M SSQAAGAKDDKG VN TVQA.......L .K E SFATDDPDA ENWP  W VWRG A Q  

Escherichia_coli            674                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N                  Y            K    I         G    R  F      L SSEKAGMN....PVD TVKS.......L .EGS RFAAEQPEN KNHP NL IWRS L G  

Aromatoleum_aromaticum      572                                                       c             C C  C            C  JIH         C    JH C    C C JI                                                      N                               K  K           P     V        M   KSFGA.........YLDE.......A .E GWWTNDHIRPA DKTPQ YMLLSQ P RRK

  iiiiiii                              iii   jjjjjjk                 ..............................                     Kuenenia_stuttgartiensis X                                       X         X         
Kuenenia_stuttgartiensis    660                                                             EF     DF                                 A DF DF     DF A                                                              AK     LK                                 P IE IM     IT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Jettenia_caeni              660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     MT S    HVYQM  ..............................NVN N  Q  SNDIE  G IE

Brocadia_fulgida            660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     VT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Scalindua_brodae            662                                                             dG     KG                                 B KG KG     KG B                                                              AK     MK                                 P ID II     MT S    WVYEM  ..............................NVN R  L  SSDIM  S IQ

Nitrospira_defluvii         662                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LV     MT      HHYDM  ..............................NVD N  M  TQDIE  SDVN

Nitrospira_nitrificans      661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VR                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDVN

Nitrospira_inopinata        661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDIN

Nitrospina_gracilis         659                                                             dG     KG                                 B KG KG     KG B                                                              AK     V                                    VD IV      T S    WFYEL F..............................NTNNN  M  AQDIEF G CE

Nitrotoga_sp.               667                                                             dG     KG                                 B KG KG     KG B  AK     V                                  P  E I       T S    GHYDM V..............................NTL RW A FYSDWNW A CE

Hydrogenobaculum_sp.        659                                                             dG     KG                                 B KG KG     KG B   K     M                                  P VE VV      S S  Q WAYNV F..............................NVL N  C  TNDWWW L CE

Beggiatoa_sp.               698                                                             dG     KG                                 B KG KG     KG B   K     LR                                 G MD VV     M  S  G GHEYF  HYLGTHSNAVADEEVSK..EMLQEVVWRDEAPV K  L  DINFR DT AL

Thiocapsa_sp._KS1           728                                                             dG     KG                                 B KG KG     KG B  MR     LK                                 G LD I      M  S    GHELN  HMLGTHNNVLGGETRAK..DMVNEIDWTENAPL K  L YNVNLR DS AN

Nitrolancea_hollandica_Lb   686                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D L      M  T    GAEYF  HYSGTHDNAVAEEH.AK..GRVKDVVFREPAPR KF L CDLNFR DT AL

Nitrobacter_winogradskyi    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     MN T    GHEFF  HYLGAHDNVIAEER.AK..GKTTTVKYRDTAPQ KY L  DINFR  T GL

Nitrobacter_hamburgensis    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  S    GHEFF  HYLGTHDNAIAEDR.AK..GKTHTVKYHDTAPR KY L  DLNFR DT SL

Nitrococcus_mobilis         702                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  T    GAEFF  HYLGTHDNAVAEER.AK..PHVKHVKYREPAPR KF L  DINFR DS AL

Escherichia_coli            722                                                             dG     KG                                 B KG KG     KG B   K     LK                                 G LD VV     LS T  G GHEFM  YLLGTEHGIQGKDLGQQGGVKPEEVDWQDNGLE K  L  TLDFR  S CL

Aromatoleum_aromaticum      615                                                             IH     JH                                 C JH JH     JH C                                            P L  I      MS S  RSGAKM........................F......PDVLF K KM FALETR  S AM

α24 β20 β21 β22

α25 β23

                                                                                                                        Kuenenia_stuttgartiensis                                                            X
Kuenenia_stuttgartiensis    575                                                                                                                    A                                                                                                                       W    ......................................................K SGPG

Jettenia_caeni              575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Brocadia_fulgida            575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Scalindua_brodae            577                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Nitrospira_defluvii         577                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospira_nitrificans      576                                                                                                                    B                                                                                                                       W    ......................................................P SGVG

Nitrospira_inopinata        576                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospina_gracilis         574                                                                                                                    B                                                                                                                       W    ......................................................H SGPG

Nitrotoga_sp.               593                                                                                                                    B    ...........................................................G

Hydrogenobaculum_sp.        586                                                                                                                    B    ...........................................................G

Beggiatoa_sp.               564                                                                                                                    B                                                           W    ...................................KTVAMAADWGSAARLQNAPT HYIH

Thiocapsa_sp._KS1           591                                                                                                                    B                                                           Y    ...................................GTIGNAADWGNVGRQQNSTS FYFH

Nitrolancea_hollandica_Lb   552                                                                                                                    B                                                           W    ...................................QSWALAKDWFPPSRVQQSST HYAH

Nitrobacter_winogradskyi    563                                                                                                                    B                                                           W    ...................................STVAMALDWNKPPRVVQSST HYAH

Nitrobacter_hamburgensis    563                                                                                                                    B                                                           W    ...................................ASIALALDWSKPPRVVQSST HYAH

Nitrococcus_mobilis         567                                                                                                                    B                                                           W    ...................................STLTSALDWGVKPRLTQSAT HYSN

Escherichia_coli            591                                                                                                                    B                                                           Y    ...................................QPLAFALDWQRPARHMNSTS FYNH

Aromatoleum_aromaticum      494                                                                                                                    C                                                           W    MSKPTAQGGMDELHQMAEGFNKRTLEADPTSTDEMGNIEFMKVVTSAVGLVPPAM LYYH

                                                                                                                        Kuenenia_stuttgartiensis          X                                              X   
Kuenenia_stuttgartiensis    581                                                                A  A  A   A                                             A                                                               W  E  F   L                                             LFYG VA DV KPN DPYA.....................................SAKD 

Jettenia_caeni              581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPDA.....................................PAMD 

Brocadia_fulgida            581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPNA.....................................PAMD 

Scalindua_brodae            583                                                                B  B  B   B                                             B                                                                  E  F   L                                             IFKGIIA DP DMN DPHA.....................................DGKN 

Nitrospira_defluvii         583                                                                B  B  B   B                                             B                                                               Y  E  W   L                                             IASV LG DP NLN RDDV.....................................HGKE 

Nitrospira_nitrificans      582                                                                B  B  B   B                                             B                                                                  E  W   L                                             IGGVHLS DP HIN DANA.....................................HGKE 

Nitrospira_inopinata        582                                                                B  B  B   B                                             B                                                                  E  F   L                                             ILSVHTG DP NIT DPNA.....................................HGKE 

Nitrospina_gracilis         580                                                                B  B  B   B                                             B                                                                  E  F   L                                             AFASMVA DP NPV DISK.....................................NVDW 

Nitrotoga_sp.               594                                                                B  B  B   B                                             B   Y  E  F   L                                              FGQ LA DP NPE DGRK.....................................MV..T

Hydrogenobaculum_sp.        587                                                                B  B  B   B                                             B   W  E  F   L                                             AVGQ NA DP NIE DPSK.....................................L... 

Beggiatoa_sp.               589                                                                B  B  B   B                                             B   W  E  F                                                 ACDQ RY GP AKYSSVKGDNE.WTGG.HAADNNARAVRMGWLPFYPQFE.RSSLEIVKD 

Thiocapsa_sp._KS1           616                                                                B  B  B   B                                             B   W  D      L                                             ATDQ RY GMSLDP WAPRAKEMPARANHAADMNAVAVRNGWLPFFPQFDERNPTDVMQD 

Nitrolancea_hollandica_Lb   577                                                                B  B  B   B                                             B   W  E  F   A                                             ASDQ RY GD TDY PIPRETR.WAKG.HAMDLLASAVRMGWMPMYPQFN.RNPLELVKQ 

Nitrobacter_winogradskyi    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKSVRCGWMPFTPNFH.RNPIEVVAE 

Nitrobacter_hamburgensis    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKAVRSGWMPFTPHFN.RNPIEVAAE 

Nitrococcus_mobilis         592                                                                B  B  B   B                                             B   W  D      A                                             ASDS RY GLAEEY NLPPHSK.LAKGQHSIDLIAKSVRMGWMPYYPQFD.RSPHEVARA 

Escherichia_coli            616                                                                B  B  B   B                                             B   W  E      L                                             ASSQ RY TVTAEE LSPMADK.SRYTGHLIDFNVRAERMGWLPSAPQLG.TNPLTIAGE 

Aromatoleum_aromaticum      554                                                                C  C  C   C                                             C      D  W   A                                              VG...Y QL NNK WTDPALK.......................................

                                                                                                                        Kuenenia_stuttgartiensis       X         X         X         X            X          
Kuenenia_stuttgartiensis    604                                                       c             A A  A            A  DEF         A    DF A    A A DE                                                      N             E V  W            K  RKV         P    KV W      L NNNIKGRALD E AY NHSERPLIVNTP YG   FTGKTHMPS ...T  L FTNV . I  

Jettenia_caeni              604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVDTP YG  CFTGKTHMPT ...T  M FTNV . V  

Brocadia_fulgida            604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVNTP YG  CFTGKTHMPT ...T  M FTNV . V  

Scalindua_brodae            606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KV W      L NNHAHSYAMD E AY NHGDTPLIVNTP FG  SFTGETHYNT ...T  L FNNV . I  

Nitrospira_defluvii         606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    KV W      I NNKYRKYYYG EPGY NHGDNALIVNTP YG   FTGKTHMPS ...S  R VVNV . L  

Nitrospira_nitrificans      605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    K  W      L NNKYRNYYYG EPAY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VVNV . L  

Nitrospira_inopinata        605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKV         P    K  W      V NNHTRSYYYG E GY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VTNV . V  

Nitrospina_gracilis         603                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            R  RKV         P    KL W      V NNNVKGYLKG E GY AHRDKALIVNTP YG   FTGRTHMPT ...S  I FVNV . I  

Nitrotoga_sp.               615                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E A  Y                RL         P    KV W         NKLAHYTDD S HY NYGDRPLRN.....GT  LTDPGHMPA ...T  L QANS SSLG 

Hydrogenobaculum_sp.        607                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    F                KM         P    K  W         NKVKFYWKG SQHY ADGDRPLKV.....GD  LTGKTHMPV ...T FM MADN SGLG 

Beggiatoa_sp.               646                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  Y            K  RKL         P    RV F      I  SEQAGAQTD E VQ VVDQ.......L .E   RFAAEDPDH NNWP  W IWRG A LA 

Thiocapsa_sp._KS1           676                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKL         P    KV W      I TSRKAGCKSL D KT VAQQ.......F .E   KFALPNVDA KNHP  L IYRG L G  

Nitrolancea_hollandica_Lb   634                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K    L         P    RV          SSEAAGAKSD Q VE VVGQ.......L .SGN RYAIEDVDA ENWP  WLIWRG AFQ  

Nitrobacter_winogradskyi    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y               KKL              RV F      I SSERAGAKSTAD AT VADQ.......VA.S   DLAINDPDAEENWP  W IWRA A Q  

Nitrobacter_hamburgensis    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E I                  KKL              RL F      I SSERAGAKST D ATHVIDQ.......VA.S   NLAIEDPDAAENWP  W IWRG A Q  

Nitrococcus_mobilis         650                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y            K  K L         P    RV F      M SSQAAGAKDDKG VN TVQA.......L .K E SFATDDPDA ENWP  W VWRG A Q  

Escherichia_coli            674                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N                  Y            K    I         G    R  F      L SSEKAGMN....PVD TVKS.......L .EGS RFAAEQPEN KNHP NL IWRS L G  

Aromatoleum_aromaticum      572                                                       c             C C  C            C  JIH         C    JH C    C C JI                                                      N                               K  K           P     V        M   KSFGA.........YLDE.......A .E GWWTNDHIRPA DKTPQ YMLLSQ P RRK

                                                                                                                        Kuenenia_stuttgartiensis X                                       X         X         
Kuenenia_stuttgartiensis    660                                                             EF     DF                                 A DF DF     DF A                                                              AK     LK                                 P IE IM     IT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Jettenia_caeni              660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     MT S    HVYQM  ..............................NVN N  Q  SNDIE  G IE

Brocadia_fulgida            660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     VT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Scalindua_brodae            662                                                             dG     KG                                 B KG KG     KG B                                                              AK     MK                                 P ID II     MT S    WVYEM  ..............................NVN R  L  SSDIM  S IQ

Nitrospira_defluvii         662                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LV     MT      HHYDM  ..............................NVD N  M  TQDIE  SDVN

Nitrospira_nitrificans      661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VR                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDVN

Nitrospira_inopinata        661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDIN

Nitrospina_gracilis         659                                                             dG     KG                                 B KG KG     KG B                                                              AK     V                                    VD IV      T S    WFYEL F..............................NTNNN  M  AQDIEF G CE

Nitrotoga_sp.               667                                                             dG     KG                                 B KG KG     KG B  AK     V                                  P  E I       T S    GHYDM V..............................NTL RW A FYSDWNW A CE

Hydrogenobaculum_sp.        659                                                             dG     KG                                 B KG KG     KG B   K     M                                  P VE VV      S S  Q WAYNV F..............................NVL N  C  TNDWWW L CE

Beggiatoa_sp.               698                                                             dG     KG                                 B KG KG     KG B   K     LR                                 G MD VV     M  S  G GHEYF  HYLGTHSNAVADEEVSK..EMLQEVVWRDEAPV K  L  DINFR DT AL

Thiocapsa_sp._KS1           728                                                             dG     KG                                 B KG KG     KG B  MR     LK                                 G LD I      M  S    GHELN  HMLGTHNNVLGGETRAK..DMVNEIDWTENAPL K  L YNVNLR DS AN

Nitrolancea_hollandica_Lb   686                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D L      M  T    GAEYF  HYSGTHDNAVAEEH.AK..GRVKDVVFREPAPR KF L CDLNFR DT AL

Nitrobacter_winogradskyi    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     MN T    GHEFF  HYLGAHDNVIAEER.AK..GKTTTVKYRDTAPQ KY L  DINFR  T GL

Nitrobacter_hamburgensis    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  S    GHEFF  HYLGTHDNAIAEDR.AK..GKTHTVKYHDTAPR KY L  DLNFR DT SL

Nitrococcus_mobilis         702                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  T    GAEFF  HYLGTHDNAVAEER.AK..PHVKHVKYREPAPR KF L  DINFR DS AL

Escherichia_coli            722                                                             dG     KG                                 B KG KG     KG B   K     LK                                 G LD VV     LS T  G GHEFM  YLLGTEHGIQGKDLGQQGGVKPEEVDWQDNGLE K  L  TLDFR  S CL

Aromatoleum_aromaticum      615                                                             IH     JH                                 C JH JH     JH C                                            P L  I      MS S  RSGAKM........................F......PDVLF K KM FALETR  S AM

                                                                                                                        Kuenenia_stuttgartiensis                                                            X
Kuenenia_stuttgartiensis    575                                                                                                                    A                                                                                                                       W    ......................................................K SGPG

Jettenia_caeni              575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Brocadia_fulgida            575                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Scalindua_brodae            577                                                                                                                    B                                                                                                                       W    ......................................................K SGPG

Nitrospira_defluvii         577                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospira_nitrificans      576                                                                                                                    B                                                                                                                       W    ......................................................P SGVG

Nitrospira_inopinata        576                                                                                                                    B                                                                                                                       W    ......................................................P SGAG

Nitrospina_gracilis         574                                                                                                                    B                                                                                                                       W    ......................................................H SGPG

Nitrotoga_sp.               593                                                                                                                    B    ...........................................................G

Hydrogenobaculum_sp.        586                                                                                                                    B    ...........................................................G

Beggiatoa_sp.               564                                                                                                                    B                                                           W    ...................................KTVAMAADWGSAARLQNAPT HYIH

Thiocapsa_sp._KS1           591                                                                                                                    B                                                           Y    ...................................GTIGNAADWGNVGRQQNSTS FYFH

Nitrolancea_hollandica_Lb   552                                                                                                                    B                                                           W    ...................................QSWALAKDWFPPSRVQQSST HYAH

Nitrobacter_winogradskyi    563                                                                                                                    B                                                           W    ...................................STVAMALDWNKPPRVVQSST HYAH

Nitrobacter_hamburgensis    563                                                                                                                    B                                                           W    ...................................ASIALALDWSKPPRVVQSST HYAH

Nitrococcus_mobilis         567                                                                                                                    B                                                           W    ...................................STLTSALDWGVKPRLTQSAT HYSN

Escherichia_coli            591                                                                                                                    B                                                           Y    ...................................QPLAFALDWQRPARHMNSTS FYNH

Aromatoleum_aromaticum      494                                                                                                                    C                                                           W    MSKPTAQGGMDELHQMAEGFNKRTLEADPTSTDEMGNIEFMKVVTSAVGLVPPAM LYYH

                                                                                                                        Kuenenia_stuttgartiensis          X                                              X   
Kuenenia_stuttgartiensis    581                                                                A  A  A   A                                             A                                                               W  E  F   L                                             LFYG VA DV KPN DPYA.....................................SAKD 

Jettenia_caeni              581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPDA.....................................PAMD 

Brocadia_fulgida            581                                                                B  B  B   B                                             B                                                               W  E  F   L                                             LFYG VA DV NPN DPNA.....................................PAMD 

Scalindua_brodae            583                                                                B  B  B   B                                             B                                                                  E  F   L                                             IFKGIIA DP DMN DPHA.....................................DGKN 

Nitrospira_defluvii         583                                                                B  B  B   B                                             B                                                               Y  E  W   L                                             IASV LG DP NLN RDDV.....................................HGKE 

Nitrospira_nitrificans      582                                                                B  B  B   B                                             B                                                                  E  W   L                                             IGGVHLS DP HIN DANA.....................................HGKE 

Nitrospira_inopinata        582                                                                B  B  B   B                                             B                                                                  E  F   L                                             ILSVHTG DP NIT DPNA.....................................HGKE 

Nitrospina_gracilis         580                                                                B  B  B   B                                             B                                                                  E  F   L                                             AFASMVA DP NPV DISK.....................................NVDW 

Nitrotoga_sp.               594                                                                B  B  B   B                                             B   Y  E  F   L                                              FGQ LA DP NPE DGRK.....................................MV..T

Hydrogenobaculum_sp.        587                                                                B  B  B   B                                             B   W  E  F   L                                             AVGQ NA DP NIE DPSK.....................................L... 

Beggiatoa_sp.               589                                                                B  B  B   B                                             B   W  E  F                                                 ACDQ RY GP AKYSSVKGDNE.WTGG.HAADNNARAVRMGWLPFYPQFE.RSSLEIVKD 

Thiocapsa_sp._KS1           616                                                                B  B  B   B                                             B   W  D      L                                             ATDQ RY GMSLDP WAPRAKEMPARANHAADMNAVAVRNGWLPFFPQFDERNPTDVMQD 

Nitrolancea_hollandica_Lb   577                                                                B  B  B   B                                             B   W  E  F   A                                             ASDQ RY GD TDY PIPRETR.WAKG.HAMDLLASAVRMGWMPMYPQFN.RNPLELVKQ 

Nitrobacter_winogradskyi    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKSVRCGWMPFTPNFH.RNPIEVVAE 

Nitrobacter_hamburgensis    588                                                                B  B  B   B                                             B   W  E  F                                                 ASCQ RY QE TEYGLTAPNPR.WAKG.HAIDLEAKAVRSGWMPFTPHFN.RNPIEVAAE 

Nitrococcus_mobilis         592                                                                B  B  B   B                                             B   W  D      A                                             ASDS RY GLAEEY NLPPHSK.LAKGQHSIDLIAKSVRMGWMPYYPQFD.RSPHEVARA 

Escherichia_coli            616                                                                B  B  B   B                                             B   W  E      L                                             ASSQ RY TVTAEE LSPMADK.SRYTGHLIDFNVRAERMGWLPSAPQLG.TNPLTIAGE 

Aromatoleum_aromaticum      554                                                                C  C  C   C                                             C      D  W   A                                              VG...Y QL NNK WTDPALK.......................................

                                                                                                                        Kuenenia_stuttgartiensis       X         X         X         X            X          
Kuenenia_stuttgartiensis    604                                                       c             A A  A            A  DEF         A    DF A    A A DE                                                      N             E V  W            K  RKV         P    KV W      L NNNIKGRALD E AY NHSERPLIVNTP YG   FTGKTHMPS ...T  L FTNV . I  

Jettenia_caeni              604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVDTP YG  CFTGKTHMPT ...T  M FTNV . V  

Brocadia_fulgida            604                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KI W      L NNKVKGRAYD E AY NHNDRPLIVNTP YG  CFTGKTHMPT ...T  M FTNV . V  

Scalindua_brodae            606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RK          P    KV W      L NNHAHSYAMD E AY NHGDTPLIVNTP FG  SFTGETHYNT ...T  L FNNV . I  

Nitrospira_defluvii         606                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    KV W      I NNKYRKYYYG EPGY NHGDNALIVNTP YG   FTGKTHMPS ...S  R VVNV . L  

Nitrospira_nitrificans      605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    W            K  RKV         P    K  W      L NNKYRNYYYG EPAY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VVNV . L  

Nitrospira_inopinata        605                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKV         P    K  W      V NNHTRSYYYG E GY NHGDTALIVNTP YG   FTGKTHMPT ...S FR VTNV . V  

Nitrospina_gracilis         603                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            R  RKV         P    KL W      V NNNVKGYLKG E GY AHRDKALIVNTP YG   FTGRTHMPT ...S  I FVNV . I  

Nitrotoga_sp.               615                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E A  Y                RL         P    KV W         NKLAHYTDD S HY NYGDRPLRN.....GT  LTDPGHMPA ...T  L QANS SSLG 

Hydrogenobaculum_sp.        607                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E    F                KM         P    K  W         NKVKFYWKG SQHY ADGDRPLKV.....GD  LTGKTHMPV ...T FM MADN SGLG 

Beggiatoa_sp.               646                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  Y            K  RKL         P    RV F      I  SEQAGAQTD E VQ VVDQ.......L .E   RFAAEDPDH NNWP  W IWRG A LA 

Thiocapsa_sp._KS1           676                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K  RKL         P    KV W      I TSRKAGCKSL D KT VAQQ.......F .E   KFALPNVDA KNHP  L IYRG L G  

Nitrolancea_hollandica_Lb   634                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E V  W            K    L         P    RV          SSEAAGAKSD Q VE VVGQ.......L .SGN RYAIEDVDA ENWP  WLIWRG AFQ  

Nitrobacter_winogradskyi    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y               KKL              RV F      I SSERAGAKSTAD AT VADQ.......VA.S   DLAINDPDAEENWP  W IWRA A Q  

Nitrobacter_hamburgensis    645                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N             E I                  KKL              RL F      I SSERAGAKST D ATHVIDQ.......VA.S   NLAIEDPDAAENWP  W IWRG A Q  

Nitrococcus_mobilis         650                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N               I  Y            K  K L         P    RV F      M SSQAAGAKDDKG VN TVQA.......L .K E SFATDDPDA ENWP  W VWRG A Q  

Escherichia_coli            674                                                       c             B B  B            B  KdG         B    KG B    B B Kd                                                      N                  Y            K    I         G    R  F      L SSEKAGMN....PVD TVKS.......L .EGS RFAAEQPEN KNHP NL IWRS L G  

Aromatoleum_aromaticum      572                                                       c             C C  C            C  JIH         C    JH C    C C JI                                                      N                               K  K           P     V        M   KSFGA.........YLDE.......A .E GWWTNDHIRPA DKTPQ YMLLSQ P RRK

                                                                                                                        Kuenenia_stuttgartiensis X                                       X         X         
Kuenenia_stuttgartiensis    660                                                             EF     DF                                 A DF DF     DF A                                                              AK     LK                                 P IE IM     IT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Jettenia_caeni              660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     MT S    HVYQM  ..............................NVN N  Q  SNDIE  G IE

Brocadia_fulgida            660                                                             dG     KG                                 B KG KG     KG B                                                              AK     LK                                 P IE IM     VT S    HVYQM  ..............................NVN N  Q  STDIE  G IE

Scalindua_brodae            662                                                             dG     KG                                 B KG KG     KG B                                                              AK     MK                                 P ID II     MT S    WVYEM  ..............................NVN R  L  SSDIM  S IQ

Nitrospira_defluvii         662                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LV     MT      HHYDM  ..............................NVD N  M  TQDIE  SDVN

Nitrospira_nitrificans      661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VR                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDVN

Nitrospira_inopinata        661                                                             dG     KG                                 B KG KG     KG B                                                              AK     VK                                 P IE LI     MT      HHYDM  ..............................NVD N  C  TQDIE  SDIN

Nitrospina_gracilis         659                                                             dG     KG                                 B KG KG     KG B                                                              AK     V                                    VD IV      T S    WFYEL F..............................NTNNN  M  AQDIEF G CE

Nitrotoga_sp.               667                                                             dG     KG                                 B KG KG     KG B  AK     V                                  P  E I       T S    GHYDM V..............................NTL RW A FYSDWNW A CE

Hydrogenobaculum_sp.        659                                                             dG     KG                                 B KG KG     KG B   K     M                                  P VE VV      S S  Q WAYNV F..............................NVL N  C  TNDWWW L CE

Beggiatoa_sp.               698                                                             dG     KG                                 B KG KG     KG B   K     LR                                 G MD VV     M  S  G GHEYF  HYLGTHSNAVADEEVSK..EMLQEVVWRDEAPV K  L  DINFR DT AL

Thiocapsa_sp._KS1           728                                                             dG     KG                                 B KG KG     KG B  MR     LK                                 G LD I      M  S    GHELN  HMLGTHNNVLGGETRAK..DMVNEIDWTENAPL K  L YNVNLR DS AN

Nitrolancea_hollandica_Lb   686                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D L      M  T    GAEYF  HYSGTHDNAVAEEH.AK..GRVKDVVFREPAPR KF L CDLNFR DT AL

Nitrobacter_winogradskyi    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     MN T    GHEFF  HYLGAHDNVIAEER.AK..GKTTTVKYRDTAPQ KY L  DINFR  T GL

Nitrobacter_hamburgensis    697                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  S    GHEFF  HYLGTHDNAIAEDR.AK..GKTHTVKYHDTAPR KY L  DLNFR DT SL

Nitrococcus_mobilis         702                                                             dG     KG                                 B KG KG     KG B  AK     LR                                 G  D VV     M  T    GAEFF  HYLGTHDNAVAEER.AK..PHVKHVKYREPAPR KF L  DINFR DS AL

Escherichia_coli            722                                                             dG     KG                                 B KG KG     KG B   K     LK                                 G LD VV     LS T  G GHEFM  YLLGTEHGIQGKDLGQQGGVKPEEVDWQDNGLE K  L  TLDFR  S CL

Aromatoleum_aromaticum      615                                                             IH     JH                                 C JH JH     JH C                                            P L  I      MS S  RSGAKM........................F......PDVLF K KM FALETR  S AM



                                                                                                                        Kuenenia_stuttgartiensis X         X         X          X         X         X        
Kuenenia_stuttgartiensis    690   c         c                                               A DEF A   A A    DEF A     DF       A DEEEEF A  A   DF DF DF  D         E                                               Y   A P   W      EIT S     FI       I PVYESK D  I   MA KL EL A F F ANS V FQEF   N C.SNP  QIWGKTG T      D VK LAG  S  G  

Jettenia_caeni              690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FI       I PV DSK D  I   MA KL EL A F F ANS A FETH   T C.SNP  QIWK.GG K  N   D VM LAG  A  G  

Brocadia_fulgida            690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FV       I PV DTK D  I   MA KL EL A F F ANS V FETH   S C.SNP  QIWK.GG R  N   D VM LAG  T  G  

Scalindua_brodae            692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  V  P   W      EVT S     FL       I PL DTK D  V   V  RM EL A  GF VNS M FEHY   C C.SNP  QVWK.GG K  H   D VM PAL SK  G  

Nitrospira_defluvii         692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  VA     W      EMT T     WV       I PLYDTR D      VA KL EMHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N LDSFAG  A  K  

Nitrospira_nitrificans      691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL EIHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N ADTFAG  A  A  

Nitrospira_inopinata        691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL DMHA   FACNS M FTYP   I V.SNP  QIWK.GG R      N LDTFAG  A  S  

Nitrospina_gracilis         689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   V     W      EIT       F        I PVFDT  D  I    A RL  V A F LAANS A FESY   SAC.SNP HQIWGGTG K     ID NL HREF K  SQ 

Nitrotoga_sp.               697   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV G   W      DM  S     FL       L    DT  D  V   I      M S   W VDS L NKHT  AC C.SNP  TVSPITP RRFQ  VG AE PAG FRAFTA 

Hydrogenobaculum_sp.        689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II G   W      DIS S     F           LFDTK D      VA RL EL S   L VDA D NRFW   G C.TNP FLVWPRTKQKR     N IETYAL  K  S  

Beggiatoa_sp.               756   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DIN T     FI       V P WE R D  I   IA  V  L S   L TAH Y ..KN   T D.MHS  HPLS.EA A N  A T WN YKS  KG SQ 

Thiocapsa_sp._KS1           786   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLT T     FL         PAYESK D  A   IA KI EL S   L TAH Y ..KF   C D.LHS  HPFT.PAHD      H WE FRL  E  S  

Nitrolancea_hollandica_Lb   743   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FI       V PVWE K D  I   LA KV EL S   L TAM Y ..KN   T D.LHT  HPLG.AA P    A S YE FKS  K  S  

Nitrobacter_winogradskyi    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WE FKL  K  S  

Nitrobacter_hamburgensis    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WD FKL  K  S  

Nitrococcus_mobilis         759   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FI       V PVWESK D  I    A KI EL S   L TAF Y ..KN   S D.LHS  HPLS.QA P      S WD FKAF K  S  

Escherichia_coli            782   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DMN S     FI       V PAWE K D  I   IA K  EV S   L TAT Y ..KD   T D.MHP  HPLS.AA D    A S WE YKA  K FS  

Aromatoleum_aromaticum      645   c         c                                               C JIH C   C C    JIH C     JH       C JIIIIH C  C   JH JH JH  D         E                                               Y  IV P   Y      EMT       F        V P  E R E  A   IL KV E  A   L CAW Y ..KH   TPCSGNP FTFVD.RS A PG C E WD IAL  K  G R

                                                                                                                        Kuenenia_stuttgartiensis  X         X                 X                              
Kuenenia_stuttgartiensis    749                                                                         A             A  DF                                                                                                     A                IN                             LRDKRFEDNWKF I........EGRASVY  .............................

Jettenia_caeni              748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFHDVWKF L........EGRP VY  .............................

Brocadia_fulgida            748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFRDYWKF L........EGRP VY  .............................

Scalindua_brodae            750                                                                         B             B  KG                                                                                                     A             E  MQ                             LGDRRFADYWKF L........EDRP VY  .............................

Nitrospira_defluvii         750                                                                         B             B  KG                                                                                                     V             D  VQ                             TGEQRMADTYKF Y........HNRV IY  .............................

Nitrospira_nitrificans      749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGEKRMRDVFHF Y........ENRV VY  .............................

Nitrospira_inopinata        749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGDKRMKDYFAM Y........ANRV VY  .............................

Nitrospina_gracilis         748                                                                         B             B  KG                                                                                                                      I                              TGDKRFADYVKVYEG.....EAPNRTKAM R.............................

Nitrotoga_sp.               756                                                                         B             B  KG                                         V             E   Q                             TGDQRFADFFKF GTMPGGNPADRDS VYG .............................

Hydrogenobaculum_sp.        748                                                                         B             B  KG                                         V             E  IQ                             TGDKRFKEYWHF F........EEKP VY  .............................

Beggiatoa_sp.               812                                                                         B             B  KG                                         V             D  AQ                             AEKHLPEPVKDF CIPL....EHDYP EL  .....PSIKDWAKGECEPIPGKTMPKMKV

Thiocapsa_sp._KS1           842                                                                         B             B  KG                                         V             D  AQ                             AKVHLPDPIEDL MTAL....STDTP EM  PM...GELRDWWKGESEPIPGKTFPNVSV

Nitrolancea_hollandica_Lb   799                                                                         B             B  KG                                         V             D   Q                             APSVFPQPVKDI SNPL....AHDTP ELS DYLAEMKVLDWGKGEIEMIPGKTAPHFKI

Nitrobacter_winogradskyi    810                                                                         B             B  KG                                         V             D  AQ                             SPLAFSKPVRDI LQPL....MHDTP EL  .....PEILDWAEGECKLVPGKSFPHVRV

Nitrobacter_hamburgensis    810                                                                         B             B  KG                                         V             D  AQ                             APLAFSKPVRDV LQPL....MHDTP EL  .....PEILDWAEGECKPVPGKSFPHVRV

Nitrococcus_mobilis         815                                                                         B             B  KG                                                       D  AQ                             APSVFPGPVKDVFAGPL....MHDTP QM  .....REVRDWMEGECEPIPGKTMPHFEV

Escherichia_coli            838                                                                         B             B  KG                                         V                AQ                             CVGHLGK.ETDI TLPI....QHDSAAEL  P....LDVKDWKKGECDLIPGKTAPHIMV

Aromatoleum_aromaticum      702                                                                         C             C  JH                             AAARGLTE..............................................FNDHNG

                                                                                                                        Kuenenia_stuttgartiensis                                                             
Kuenenia_stuttgartiensis                                                                                                                         ............................................................

Jettenia_caeni                                                                                                                                   ............................................................

Brocadia_fulgida                                                                                                                                 ............................................................

Scalindua_brodae                                                                                                                                 ............................................................

Nitrospira_defluvii                                                                                                                              ............................................................

Nitrospira_nitrificans                                                                                                                           ............................................................

Nitrospira_inopinata                                                                                                                             ............................................................

Nitrospina_gracilis                                                                                                                              ............................................................

Nitrotoga_sp.                                                                        ............................................................

Hydrogenobaculum_sp.                                                                 ............................................................

Beggiatoa_sp.               863                                                             VVRDYKNLYNRFTSFGPDAREK.GIGAHGVHWHIDDMYDETLKT..........HPTTQW

Thiocapsa_sp._KS1           895                                                             VTRDYTKIHDMYTTLGPAVTKPNSYGAKGIKGDLAEVYEQMKESY............LVG

Nitrolancea_hollandica_Lb   855                                                             VERDYVNFYNRWISYGRKAREN.GIVGNGVHIDIKPFYDELLENPLDAQPDVRHMRCIEW

Nitrobacter_winogradskyi    861                                                             VERDYANLYNKFISFGPKARED.GISAVGVNIPIKKQYDQMLENPIMPMPDSRHMRCVEW

Nitrobacter_hamburgensis    861                                                             VERDYANLYNKFISFGPKARED.GVSAVGVNVPIKKQYDQMLDNPIMPMPDPRHMRCVEW

Nitrococcus_mobilis         866                                                             FERDYSLIYNKYISLGPAVREK.GISGNGCNFPVTKQYDELCDQPVGGSPDPRHRRAIEW

Escherichia_coli            889                                                             VERDYPATYERFTSIGPLMEKI.GNGGKGIAWNTQSEMDLLRKLNYT.........KAEG

Aromatoleum_aromaticum      716                                                             RKRRYDELYKKFTMDGHLLTNEDCL.............KEMVDI................

                                                                                                                        Kuenenia_stuttgartiensis                                        X         X          
Kuenenia_stuttgartiensis    772                                                                                            DF        A  A  DF                                                                                                      RL        G     IL           ...............................  LDGSTTMK YTCED  N.GKYGEPGVA

Jettenia_caeni              771                                                                                            KG        B  B  KG                                                                                                      RL        G     II           ...............................  LDGSTTTK YSFVD  N.GKYGEPGVA

Brocadia_fulgida            771                                                                                            KG        B  B  KG                                                                                                      RL        G     IV           ...............................  LDGSTTFK YTFDD  N.GKYGEPGVA

Scalindua_brodae            773                                                                                            KG        B  B  KG                                                                                                      RL        G  V  MI           ...............................  FDGSVPTR YN ND  A.GKYGVPGGA

Nitrospira_defluvii         773                                                                                            KG        B  B  KG                                                                                                      RI        G  A  ML           ...............................  LDASTTFF YS DV  K.SEK....GW

Nitrospira_nitrificans      772                                                                                            KG        B  B  KG                                                                                                      RL        G  A  LL           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospira_inopinata        772                                                                                            KG        B  B  KG                                                                                                      RM        G  A  ML           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospina_gracilis         774                                                                                            KG        B  B  KG                                                                                                      RL        G  I  II           ...............................  FTTSTAGM YN DD  N.GKYGEPGAC

Nitrotoga_sp.               787                                                                                            KG        B  B  KG                                          RV        G     I            ...............................  LNAGSATR MVFAE REKAKRGIP..T

Hydrogenobaculum_sp.        771                                                                                            KG        B  B  KG                                          RI        G  I  VA           ...............................  INASSNLK YK EE  AKAEQGIP..S

Beggiatoa_sp.               912                                                                                            KG        B  B  KG                                          RA        G  L  L            NGDTYPSLNEVVHAINLILRFAPETNGESAY  FTAHEKKV LP KD GE.GNRGITMTY

Thiocapsa_sp._KS1           943                                                                                            KG        B  B  KG                                           I        G  L  IV           EKQGRPNMETAAKVCEVILRISPESDGELSYQ FKNLEKRC VP AH  E.PERETAYHY

Nitrolancea_hollandica_Lb   914                                                                                            KG        B  B  KG                                          HA        G  L  LA           GGQRYPRLEFAEEACNLIMFLAPESNGEVCY  FKEEEKQL LP AD  E.AVRGVRMNF

Nitrobacter_winogradskyi    920                                                                                            KG        B  B  KG                                                    G  L  IA           GGKRYPSLEDVLDACNVVLLCAPVANGEVSYQGFVNEEQHV LP AD  E.PTRGVSSTF

Nitrobacter_hamburgensis    920                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPSLEDVLDGCNTVLLCAPEANGEVCYQ FHNEEHHV LP VD  E.PTRNVATTF

Nitrococcus_mobilis         925                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPCLEDALDAANVLLYMAPETNGEVCYQ FKAEEHHT VP VD  E.PYRGVRMTF

Escherichia_coli            939                                                                                            KG        B  B  KG                                          KA        G     LA           PAKGQPMLNTAIDAAEMILTLAPETNGQVAV  WAALSEFT RDHTH  L.NKEDEKIRF

Aromatoleum_aromaticum      747                                                                                            JH        C  C  JH                                                       M               ..............NRAVGVF....AKDYTYEKFKKEGQTRFLS ...GT.GV..SR..Y

  jjjjjk        jjjjk      jjjjk            iiiiiiiiiiiiiiii                                                            Kuenenia_stuttgartiensis X         X         X          X         X         X        
Kuenenia_stuttgartiensis    690   c         c                                               A DEF A   A A    DEF A     DF       A DEEEEF A  A   DF DF DF  D         E                                               Y   A P   W      EIT S     FI       I PVYESK D  I   MA KL EL A F F ANS V FQEF   N C.SNP  QIWGKTG T      D VK LAG  S  G  

Jettenia_caeni              690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FI       I PV DSK D  I   MA KL EL A F F ANS A FETH   T C.SNP  QIWK.GG K  N   D VM LAG  A  G  

Brocadia_fulgida            690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FV       I PV DTK D  I   MA KL EL A F F ANS V FETH   S C.SNP  QIWK.GG R  N   D VM LAG  T  G  

Scalindua_brodae            692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  V  P   W      EVT S     FL       I PL DTK D  V   V  RM EL A  GF VNS M FEHY   C C.SNP  QVWK.GG K  H   D VM PAL SK  G  

Nitrospira_defluvii         692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  VA     W      EMT T     WV       I PLYDTR D      VA KL EMHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N LDSFAG  A  K  

Nitrospira_nitrificans      691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL EIHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N ADTFAG  A  A  

Nitrospira_inopinata        691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL DMHA   FACNS M FTYP   I V.SNP  QIWK.GG R      N LDTFAG  A  S  

Nitrospina_gracilis         689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   V     W      EIT       F        I PVFDT  D  I    A RL  V A F LAANS A FESY   SAC.SNP HQIWGGTG K     ID NL HREF K  SQ 

Nitrotoga_sp.               697   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV G   W      DM  S     FL       L    DT  D  V   I      M S   W VDS L NKHT  AC C.SNP  TVSPITP RRFQ  VG AE PAG FRAFTA 

Hydrogenobaculum_sp.        689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II G   W      DIS S     F           LFDTK D      VA RL EL S   L VDA D NRFW   G C.TNP FLVWPRTKQKR     N IETYAL  K  S  

Beggiatoa_sp.               756   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DIN T     FI       V P WE R D  I   IA  V  L S   L TAH Y ..KN   T D.MHS  HPLS.EA A N  A T WN YKS  KG SQ 

Thiocapsa_sp._KS1           786   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLT T     FL         PAYESK D  A   IA KI EL S   L TAH Y ..KF   C D.LHS  HPFT.PAHD      H WE FRL  E  S  

Nitrolancea_hollandica_Lb   743   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FI       V PVWE K D  I   LA KV EL S   L TAM Y ..KN   T D.LHT  HPLG.AA P    A S YE FKS  K  S  

Nitrobacter_winogradskyi    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WE FKL  K  S  

Nitrobacter_hamburgensis    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WD FKL  K  S  

Nitrococcus_mobilis         759   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FI       V PVWESK D  I    A KI EL S   L TAF Y ..KN   S D.LHS  HPLS.QA P      S WD FKAF K  S  

Escherichia_coli            782   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DMN S     FI       V PAWE K D  I   IA K  EV S   L TAT Y ..KD   T D.MHP  HPLS.AA D    A S WE YKA  K FS  

Aromatoleum_aromaticum      645   c         c                                               C JIH C   C C    JIH C     JH       C JIIIIH C  C   JH JH JH  D         E                                               Y  IV P   Y      EMT       F        V P  E R E  A   IL KV E  A   L CAW Y ..KH   TPCSGNP FTFVD.RS A PG C E WD IAL  K  G R

ii  iiiiii                                                                                                              Kuenenia_stuttgartiensis  X         X                 X                              
Kuenenia_stuttgartiensis    749                                                                         A             A  DF                                                                                                     A                IN                             LRDKRFEDNWKF I........EGRASVY  .............................

Jettenia_caeni              748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFHDVWKF L........EGRP VY  .............................

Brocadia_fulgida            748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFRDYWKF L........EGRP VY  .............................

Scalindua_brodae            750                                                                         B             B  KG                                                                                                     A             E  MQ                             LGDRRFADYWKF L........EDRP VY  .............................

Nitrospira_defluvii         750                                                                         B             B  KG                                                                                                     V             D  VQ                             TGEQRMADTYKF Y........HNRV IY  .............................

Nitrospira_nitrificans      749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGEKRMRDVFHF Y........ENRV VY  .............................

Nitrospira_inopinata        749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGDKRMKDYFAM Y........ANRV VY  .............................

Nitrospina_gracilis         748                                                                         B             B  KG                                                                                                                      I                              TGDKRFADYVKVYEG.....EAPNRTKAM R.............................

Nitrotoga_sp.               756                                                                         B             B  KG                                         V             E   Q                             TGDQRFADFFKF GTMPGGNPADRDS VYG .............................

Hydrogenobaculum_sp.        748                                                                         B             B  KG                                         V             E  IQ                             TGDKRFKEYWHF F........EEKP VY  .............................

Beggiatoa_sp.               812                                                                         B             B  KG                                         V             D  AQ                             AEKHLPEPVKDF CIPL....EHDYP EL  .....PSIKDWAKGECEPIPGKTMPKMKV

Thiocapsa_sp._KS1           842                                                                         B             B  KG                                         V             D  AQ                             AKVHLPDPIEDL MTAL....STDTP EM  PM...GELRDWWKGESEPIPGKTFPNVSV

Nitrolancea_hollandica_Lb   799                                                                         B             B  KG                                         V             D   Q                             APSVFPQPVKDI SNPL....AHDTP ELS DYLAEMKVLDWGKGEIEMIPGKTAPHFKI

Nitrobacter_winogradskyi    810                                                                         B             B  KG                                         V             D  AQ                             SPLAFSKPVRDI LQPL....MHDTP EL  .....PEILDWAEGECKLVPGKSFPHVRV

Nitrobacter_hamburgensis    810                                                                         B             B  KG                                         V             D  AQ                             APLAFSKPVRDV LQPL....MHDTP EL  .....PEILDWAEGECKPVPGKSFPHVRV

Nitrococcus_mobilis         815                                                                         B             B  KG                                                       D  AQ                             APSVFPGPVKDVFAGPL....MHDTP QM  .....REVRDWMEGECEPIPGKTMPHFEV

Escherichia_coli            838                                                                         B             B  KG                                         V                AQ                             CVGHLGK.ETDI TLPI....QHDSAAEL  P....LDVKDWKKGECDLIPGKTAPHIMV

Aromatoleum_aromaticum      702                                                                         C             C  JH                             AAARGLTE..............................................FNDHNG

                                                                                                                        Kuenenia_stuttgartiensis                                                             
Kuenenia_stuttgartiensis                                                                                                                         ............................................................

Jettenia_caeni                                                                                                                                   ............................................................

Brocadia_fulgida                                                                                                                                 ............................................................

Scalindua_brodae                                                                                                                                 ............................................................

Nitrospira_defluvii                                                                                                                              ............................................................

Nitrospira_nitrificans                                                                                                                           ............................................................

Nitrospira_inopinata                                                                                                                             ............................................................

Nitrospina_gracilis                                                                                                                              ............................................................

Nitrotoga_sp.                                                                        ............................................................

Hydrogenobaculum_sp.                                                                 ............................................................

Beggiatoa_sp.               863                                                             VVRDYKNLYNRFTSFGPDAREK.GIGAHGVHWHIDDMYDETLKT..........HPTTQW

Thiocapsa_sp._KS1           895                                                             VTRDYTKIHDMYTTLGPAVTKPNSYGAKGIKGDLAEVYEQMKESY............LVG

Nitrolancea_hollandica_Lb   855                                                             VERDYVNFYNRWISYGRKAREN.GIVGNGVHIDIKPFYDELLENPLDAQPDVRHMRCIEW

Nitrobacter_winogradskyi    861                                                             VERDYANLYNKFISFGPKARED.GISAVGVNIPIKKQYDQMLENPIMPMPDSRHMRCVEW

Nitrobacter_hamburgensis    861                                                             VERDYANLYNKFISFGPKARED.GVSAVGVNVPIKKQYDQMLDNPIMPMPDPRHMRCVEW

Nitrococcus_mobilis         866                                                             FERDYSLIYNKYISLGPAVREK.GISGNGCNFPVTKQYDELCDQPVGGSPDPRHRRAIEW

Escherichia_coli            889                                                             VERDYPATYERFTSIGPLMEKI.GNGGKGIAWNTQSEMDLLRKLNYT.........KAEG

Aromatoleum_aromaticum      716                                                             RKRRYDELYKKFTMDGHLLTNEDCL.............KEMVDI................

                                                                                                                        Kuenenia_stuttgartiensis                                        X         X          
Kuenenia_stuttgartiensis    772                                                                                            DF        A  A  DF                                                                                                      RL        G     IL           ...............................  LDGSTTMK YTCED  N.GKYGEPGVA

Jettenia_caeni              771                                                                                            KG        B  B  KG                                                                                                      RL        G     II           ...............................  LDGSTTTK YSFVD  N.GKYGEPGVA

Brocadia_fulgida            771                                                                                            KG        B  B  KG                                                                                                      RL        G     IV           ...............................  LDGSTTFK YTFDD  N.GKYGEPGVA

Scalindua_brodae            773                                                                                            KG        B  B  KG                                                                                                      RL        G  V  MI           ...............................  FDGSVPTR YN ND  A.GKYGVPGGA

Nitrospira_defluvii         773                                                                                            KG        B  B  KG                                                                                                      RI        G  A  ML           ...............................  LDASTTFF YS DV  K.SEK....GW

Nitrospira_nitrificans      772                                                                                            KG        B  B  KG                                                                                                      RL        G  A  LL           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospira_inopinata        772                                                                                            KG        B  B  KG                                                                                                      RM        G  A  ML           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospina_gracilis         774                                                                                            KG        B  B  KG                                                                                                      RL        G  I  II           ...............................  FTTSTAGM YN DD  N.GKYGEPGAC

Nitrotoga_sp.               787                                                                                            KG        B  B  KG                                          RV        G     I            ...............................  LNAGSATR MVFAE REKAKRGIP..T

Hydrogenobaculum_sp.        771                                                                                            KG        B  B  KG                                          RI        G  I  VA           ...............................  INASSNLK YK EE  AKAEQGIP..S

Beggiatoa_sp.               912                                                                                            KG        B  B  KG                                          RA        G  L  L            NGDTYPSLNEVVHAINLILRFAPETNGESAY  FTAHEKKV LP KD GE.GNRGITMTY

Thiocapsa_sp._KS1           943                                                                                            KG        B  B  KG                                           I        G  L  IV           EKQGRPNMETAAKVCEVILRISPESDGELSYQ FKNLEKRC VP AH  E.PERETAYHY

Nitrolancea_hollandica_Lb   914                                                                                            KG        B  B  KG                                          HA        G  L  LA           GGQRYPRLEFAEEACNLIMFLAPESNGEVCY  FKEEEKQL LP AD  E.AVRGVRMNF

Nitrobacter_winogradskyi    920                                                                                            KG        B  B  KG                                                    G  L  IA           GGKRYPSLEDVLDACNVVLLCAPVANGEVSYQGFVNEEQHV LP AD  E.PTRGVSSTF

Nitrobacter_hamburgensis    920                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPSLEDVLDGCNTVLLCAPEANGEVCYQ FHNEEHHV LP VD  E.PTRNVATTF

Nitrococcus_mobilis         925                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPCLEDALDAANVLLYMAPETNGEVCYQ FKAEEHHT VP VD  E.PYRGVRMTF

Escherichia_coli            939                                                                                            KG        B  B  KG                                          KA        G     LA           PAKGQPMLNTAIDAAEMILTLAPETNGQVAV  WAALSEFT RDHTH  L.NKEDEKIRF

Aromatoleum_aromaticum      747                                                                                            JH        C  C  JH                                                       M               ..............NRAVGVF....AKDYTYEKFKKEGQTRFLS ...GT.GV..SR..Y

β24 β25 β26 α26

α27

                                                                                                                        Kuenenia_stuttgartiensis X         X         X          X         X         X        
Kuenenia_stuttgartiensis    690   c         c                                               A DEF A   A A    DEF A     DF       A DEEEEF A  A   DF DF DF  D         E                                               Y   A P   W      EIT S     FI       I PVYESK D  I   MA KL EL A F F ANS V FQEF   N C.SNP  QIWGKTG T      D VK LAG  S  G  

Jettenia_caeni              690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FI       I PV DSK D  I   MA KL EL A F F ANS A FETH   T C.SNP  QIWK.GG K  N   D VM LAG  A  G  

Brocadia_fulgida            690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FV       I PV DTK D  I   MA KL EL A F F ANS V FETH   S C.SNP  QIWK.GG R  N   D VM LAG  T  G  

Scalindua_brodae            692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  V  P   W      EVT S     FL       I PL DTK D  V   V  RM EL A  GF VNS M FEHY   C C.SNP  QVWK.GG K  H   D VM PAL SK  G  

Nitrospira_defluvii         692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  VA     W      EMT T     WV       I PLYDTR D      VA KL EMHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N LDSFAG  A  K  

Nitrospira_nitrificans      691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL EIHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N ADTFAG  A  A  

Nitrospira_inopinata        691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL DMHA   FACNS M FTYP   I V.SNP  QIWK.GG R      N LDTFAG  A  S  

Nitrospina_gracilis         689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   V     W      EIT       F        I PVFDT  D  I    A RL  V A F LAANS A FESY   SAC.SNP HQIWGGTG K     ID NL HREF K  SQ 

Nitrotoga_sp.               697   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV G   W      DM  S     FL       L    DT  D  V   I      M S   W VDS L NKHT  AC C.SNP  TVSPITP RRFQ  VG AE PAG FRAFTA 

Hydrogenobaculum_sp.        689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II G   W      DIS S     F           LFDTK D      VA RL EL S   L VDA D NRFW   G C.TNP FLVWPRTKQKR     N IETYAL  K  S  

Beggiatoa_sp.               756   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DIN T     FI       V P WE R D  I   IA  V  L S   L TAH Y ..KN   T D.MHS  HPLS.EA A N  A T WN YKS  KG SQ 

Thiocapsa_sp._KS1           786   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLT T     FL         PAYESK D  A   IA KI EL S   L TAH Y ..KF   C D.LHS  HPFT.PAHD      H WE FRL  E  S  

Nitrolancea_hollandica_Lb   743   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FI       V PVWE K D  I   LA KV EL S   L TAM Y ..KN   T D.LHT  HPLG.AA P    A S YE FKS  K  S  

Nitrobacter_winogradskyi    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WE FKL  K  S  

Nitrobacter_hamburgensis    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WD FKL  K  S  

Nitrococcus_mobilis         759   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FI       V PVWESK D  I    A KI EL S   L TAF Y ..KN   S D.LHS  HPLS.QA P      S WD FKAF K  S  

Escherichia_coli            782   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DMN S     FI       V PAWE K D  I   IA K  EV S   L TAT Y ..KD   T D.MHP  HPLS.AA D    A S WE YKA  K FS  

Aromatoleum_aromaticum      645   c         c                                               C JIH C   C C    JIH C     JH       C JIIIIH C  C   JH JH JH  D         E                                               Y  IV P   Y      EMT       F        V P  E R E  A   IL KV E  A   L CAW Y ..KH   TPCSGNP FTFVD.RS A PG C E WD IAL  K  G R

                         iiiiii                                                            .............................Kuenenia_stuttgartiensis  X         X                 X                              
Kuenenia_stuttgartiensis    749                                                                         A             A  DF                                                                                                     A                IN                             LRDKRFEDNWKF I........EGRASVY  .............................

Jettenia_caeni              748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFHDVWKF L........EGRP VY  .............................

Brocadia_fulgida            748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFRDYWKF L........EGRP VY  .............................

Scalindua_brodae            750                                                                         B             B  KG                                                                                                     A             E  MQ                             LGDRRFADYWKF L........EDRP VY  .............................

Nitrospira_defluvii         750                                                                         B             B  KG                                                                                                     V             D  VQ                             TGEQRMADTYKF Y........HNRV IY  .............................

Nitrospira_nitrificans      749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGEKRMRDVFHF Y........ENRV VY  .............................

Nitrospira_inopinata        749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGDKRMKDYFAM Y........ANRV VY  .............................

Nitrospina_gracilis         748                                                                         B             B  KG                                                                                                                      I                              TGDKRFADYVKVYEG.....EAPNRTKAM R.............................

Nitrotoga_sp.               756                                                                         B             B  KG                                         V             E   Q                             TGDQRFADFFKF GTMPGGNPADRDS VYG .............................

Hydrogenobaculum_sp.        748                                                                         B             B  KG                                         V             E  IQ                             TGDKRFKEYWHF F........EEKP VY  .............................

Beggiatoa_sp.               812                                                                         B             B  KG                                         V             D  AQ                             AEKHLPEPVKDF CIPL....EHDYP EL  .....PSIKDWAKGECEPIPGKTMPKMKV

Thiocapsa_sp._KS1           842                                                                         B             B  KG                                         V             D  AQ                             AKVHLPDPIEDL MTAL....STDTP EM  PM...GELRDWWKGESEPIPGKTFPNVSV

Nitrolancea_hollandica_Lb   799                                                                         B             B  KG                                         V             D   Q                             APSVFPQPVKDI SNPL....AHDTP ELS DYLAEMKVLDWGKGEIEMIPGKTAPHFKI

Nitrobacter_winogradskyi    810                                                                         B             B  KG                                         V             D  AQ                             SPLAFSKPVRDI LQPL....MHDTP EL  .....PEILDWAEGECKLVPGKSFPHVRV

Nitrobacter_hamburgensis    810                                                                         B             B  KG                                         V             D  AQ                             APLAFSKPVRDV LQPL....MHDTP EL  .....PEILDWAEGECKPVPGKSFPHVRV

Nitrococcus_mobilis         815                                                                         B             B  KG                                                       D  AQ                             APSVFPGPVKDVFAGPL....MHDTP QM  .....REVRDWMEGECEPIPGKTMPHFEV

Escherichia_coli            838                                                                         B             B  KG                                         V                AQ                             CVGHLGK.ETDI TLPI....QHDSAAEL  P....LDVKDWKKGECDLIPGKTAPHIMV

Aromatoleum_aromaticum      702                                                                         C             C  JH                             AAARGLTE..............................................FNDHNG

                                                            ............................................................Kuenenia_stuttgartiensis                                                             
Kuenenia_stuttgartiensis                                                                                                                         ............................................................

Jettenia_caeni                                                                                                                                   ............................................................

Brocadia_fulgida                                                                                                                                 ............................................................

Scalindua_brodae                                                                                                                                 ............................................................

Nitrospira_defluvii                                                                                                                              ............................................................

Nitrospira_nitrificans                                                                                                                           ............................................................

Nitrospira_inopinata                                                                                                                             ............................................................

Nitrospina_gracilis                                                                                                                              ............................................................

Nitrotoga_sp.                                                                        ............................................................

Hydrogenobaculum_sp.                                                                 ............................................................

Beggiatoa_sp.               863                                                             VVRDYKNLYNRFTSFGPDAREK.GIGAHGVHWHIDDMYDETLKT..........HPTTQW

Thiocapsa_sp._KS1           895                                                             VTRDYTKIHDMYTTLGPAVTKPNSYGAKGIKGDLAEVYEQMKESY............LVG

Nitrolancea_hollandica_Lb   855                                                             VERDYVNFYNRWISYGRKAREN.GIVGNGVHIDIKPFYDELLENPLDAQPDVRHMRCIEW

Nitrobacter_winogradskyi    861                                                             VERDYANLYNKFISFGPKARED.GISAVGVNIPIKKQYDQMLENPIMPMPDSRHMRCVEW

Nitrobacter_hamburgensis    861                                                             VERDYANLYNKFISFGPKARED.GVSAVGVNVPIKKQYDQMLDNPIMPMPDPRHMRCVEW

Nitrococcus_mobilis         866                                                             FERDYSLIYNKYISLGPAVREK.GISGNGCNFPVTKQYDELCDQPVGGSPDPRHRRAIEW

Escherichia_coli            889                                                             VERDYPATYERFTSIGPLMEKI.GNGGKGIAWNTQSEMDLLRKLNYT.........KAEG

Aromatoleum_aromaticum      716                                                             RKRRYDELYKKFTMDGHLLTNEDCL.............KEMVDI................

                               iiii        iiiiiii i     jjj...............................                   .         Kuenenia_stuttgartiensis                                        X         X          
Kuenenia_stuttgartiensis    772                                                                                            DF        A  A  DF                                                                                                      RL        G     IL           ...............................  LDGSTTMK YTCED  N.GKYGEPGVA

Jettenia_caeni              771                                                                                            KG        B  B  KG                                                                                                      RL        G     II           ...............................  LDGSTTTK YSFVD  N.GKYGEPGVA

Brocadia_fulgida            771                                                                                            KG        B  B  KG                                                                                                      RL        G     IV           ...............................  LDGSTTFK YTFDD  N.GKYGEPGVA

Scalindua_brodae            773                                                                                            KG        B  B  KG                                                                                                      RL        G  V  MI           ...............................  FDGSVPTR YN ND  A.GKYGVPGGA

Nitrospira_defluvii         773                                                                                            KG        B  B  KG                                                                                                      RI        G  A  ML           ...............................  LDASTTFF YS DV  K.SEK....GW

Nitrospira_nitrificans      772                                                                                            KG        B  B  KG                                                                                                      RL        G  A  LL           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospira_inopinata        772                                                                                            KG        B  B  KG                                                                                                      RM        G  A  ML           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospina_gracilis         774                                                                                            KG        B  B  KG                                                                                                      RL        G  I  II           ...............................  FTTSTAGM YN DD  N.GKYGEPGAC

Nitrotoga_sp.               787                                                                                            KG        B  B  KG                                          RV        G     I            ...............................  LNAGSATR MVFAE REKAKRGIP..T

Hydrogenobaculum_sp.        771                                                                                            KG        B  B  KG                                          RI        G  I  VA           ...............................  INASSNLK YK EE  AKAEQGIP..S

Beggiatoa_sp.               912                                                                                            KG        B  B  KG                                          RA        G  L  L            NGDTYPSLNEVVHAINLILRFAPETNGESAY  FTAHEKKV LP KD GE.GNRGITMTY

Thiocapsa_sp._KS1           943                                                                                            KG        B  B  KG                                           I        G  L  IV           EKQGRPNMETAAKVCEVILRISPESDGELSYQ FKNLEKRC VP AH  E.PERETAYHY

Nitrolancea_hollandica_Lb   914                                                                                            KG        B  B  KG                                          HA        G  L  LA           GGQRYPRLEFAEEACNLIMFLAPESNGEVCY  FKEEEKQL LP AD  E.AVRGVRMNF

Nitrobacter_winogradskyi    920                                                                                            KG        B  B  KG                                                    G  L  IA           GGKRYPSLEDVLDACNVVLLCAPVANGEVSYQGFVNEEQHV LP AD  E.PTRGVSSTF

Nitrobacter_hamburgensis    920                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPSLEDVLDGCNTVLLCAPEANGEVCYQ FHNEEHHV LP VD  E.PTRNVATTF

Nitrococcus_mobilis         925                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPCLEDALDAANVLLYMAPETNGEVCYQ FKAEEHHT VP VD  E.PYRGVRMTF

Escherichia_coli            939                                                                                            KG        B  B  KG                                          KA        G     LA           PAKGQPMLNTAIDAAEMILTLAPETNGQVAV  WAALSEFT RDHTH  L.NKEDEKIRF

Aromatoleum_aromaticum      747                                                                                            JH        C  C  JH                                                       M               ..............NRAVGVF....AKDYTYEKFKKEGQTRFLS ...GT.GV..SR..Y

α28

α29 β27

                                                                                                                        Kuenenia_stuttgartiensis X         X         X          X         X         X        
Kuenenia_stuttgartiensis    690   c         c                                               A DEF A   A A    DEF A     DF       A DEEEEF A  A   DF DF DF  D         E                                               Y   A P   W      EIT S     FI       I PVYESK D  I   MA KL EL A F F ANS V FQEF   N C.SNP  QIWGKTG T      D VK LAG  S  G  

Jettenia_caeni              690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FI       I PV DSK D  I   MA KL EL A F F ANS A FETH   T C.SNP  QIWK.GG K  N   D VM LAG  A  G  

Brocadia_fulgida            690   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   A P   W      EIT S     FV       I PV DTK D  I   MA KL EL A F F ANS V FETH   S C.SNP  QIWK.GG R  N   D VM LAG  T  G  

Scalindua_brodae            692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  V  P   W      EVT S     FL       I PL DTK D  V   V  RM EL A  GF VNS M FEHY   C C.SNP  QVWK.GG K  H   D VM PAL SK  G  

Nitrospira_defluvii         692   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  VA     W      EMT T     WV       I PLYDTR D      VA KL EMHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N LDSFAG  A  K  

Nitrospira_nitrificans      691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL EIHA   FAVNS M FTYP   A V.SNP  QIWK.GG R      N ADTFAG  A  A  

Nitrospira_inopinata        691   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                                  IA     W      EMT T     WV       I PLYDTR D      VA KL DMHA   FACNS M FTYP   I V.SNP  QIWK.GG R      N LDTFAG  A  S  

Nitrospina_gracilis         689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y   V     W      EIT       F        I PVFDT  D  I    A RL  V A F LAANS A FESY   SAC.SNP HQIWGGTG K     ID NL HREF K  SQ 

Nitrotoga_sp.               697   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV G   W      DM  S     FL       L    DT  D  V   I      M S   W VDS L NKHT  AC C.SNP  TVSPITP RRFQ  VG AE PAG FRAFTA 

Hydrogenobaculum_sp.        689   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II G   W      DIS S     F           LFDTK D      VA RL EL S   L VDA D NRFW   G C.TNP FLVWPRTKQKR     N IETYAL  K  S  

Beggiatoa_sp.               756   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DIN T     FI       V P WE R D  I   IA  V  L S   L TAH Y ..KN   T D.MHS  HPLS.EA A N  A T WN YKS  KG SQ 

Thiocapsa_sp._KS1           786   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLT T     FL         PAYESK D  A   IA KI EL S   L TAH Y ..KF   C D.LHS  HPFT.PAHD      H WE FRL  E  S  

Nitrolancea_hollandica_Lb   743   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FI       V PVWE K D  I   LA KV EL S   L TAM Y ..KN   T D.LHT  HPLG.AA P    A S YE FKS  K  S  

Nitrobacter_winogradskyi    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WE FKL  K  S  

Nitrobacter_hamburgensis    754   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  IV P   W      DLN T     FL       V PVWESK D  I   IA KV EL S   L TAF Y ..KN   T D.LHS  HVLG.QA P      T WD FKL  K  S  

Nitrococcus_mobilis         759   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DLN T     FI       V PVWESK D  I    A KI EL S   L TAF Y ..KN   S D.LHS  HPLS.QA P      S WD FKAF K  S  

Escherichia_coli            782   c         c                                               B KdG B   B B    KdG B     KG       B KddddG B  B   KG KG KG  D         E                                               Y  II P   W      DMN S     FI       V PAWE K D  I   IA K  EV S   L TAT Y ..KD   T D.MHP  HPLS.AA D    A S WE YKA  K FS  

Aromatoleum_aromaticum      645   c         c                                               C JIH C   C C    JIH C     JH       C JIIIIH C  C   JH JH JH  D         E                                               Y  IV P   Y      EMT       F        V P  E R E  A   IL KV E  A   L CAW Y ..KH   TPCSGNP FTFVD.RS A PG C E WD IAL  K  G R

                                                                                                                        Kuenenia_stuttgartiensis  X         X                 X                              
Kuenenia_stuttgartiensis    749                                                                         A             A  DF                                                                                                     A                IN                             LRDKRFEDNWKF I........EGRASVY  .............................

Jettenia_caeni              748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFHDVWKF L........EGRP VY  .............................

Brocadia_fulgida            748                                                                         B             B  KG                                                                                                     A             E  IQ                             LRDMRFRDYWKF L........EGRP VY  .............................

Scalindua_brodae            750                                                                         B             B  KG                                                                                                     A             E  MQ                             LGDRRFADYWKF L........EDRP VY  .............................

Nitrospira_defluvii         750                                                                         B             B  KG                                                                                                     V             D  VQ                             TGEQRMADTYKF Y........HNRV IY  .............................

Nitrospira_nitrificans      749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGEKRMRDVFHF Y........ENRV VY  .............................

Nitrospira_inopinata        749                                                                         B             B  KG                                                                                                     V             D  AQ                             TGDKRMKDYFAM Y........ANRV VY  .............................

Nitrospina_gracilis         748                                                                         B             B  KG                                                                                                                      I                              TGDKRFADYVKVYEG.....EAPNRTKAM R.............................

Nitrotoga_sp.               756                                                                         B             B  KG                                         V             E   Q                             TGDQRFADFFKF GTMPGGNPADRDS VYG .............................

Hydrogenobaculum_sp.        748                                                                         B             B  KG                                         V             E  IQ                             TGDKRFKEYWHF F........EEKP VY  .............................

Beggiatoa_sp.               812                                                                         B             B  KG                                         V             D  AQ                             AEKHLPEPVKDF CIPL....EHDYP EL  .....PSIKDWAKGECEPIPGKTMPKMKV

Thiocapsa_sp._KS1           842                                                                         B             B  KG                                         V             D  AQ                             AKVHLPDPIEDL MTAL....STDTP EM  PM...GELRDWWKGESEPIPGKTFPNVSV

Nitrolancea_hollandica_Lb   799                                                                         B             B  KG                                         V             D   Q                             APSVFPQPVKDI SNPL....AHDTP ELS DYLAEMKVLDWGKGEIEMIPGKTAPHFKI

Nitrobacter_winogradskyi    810                                                                         B             B  KG                                         V             D  AQ                             SPLAFSKPVRDI LQPL....MHDTP EL  .....PEILDWAEGECKLVPGKSFPHVRV

Nitrobacter_hamburgensis    810                                                                         B             B  KG                                         V             D  AQ                             APLAFSKPVRDV LQPL....MHDTP EL  .....PEILDWAEGECKPVPGKSFPHVRV

Nitrococcus_mobilis         815                                                                         B             B  KG                                                       D  AQ                             APSVFPGPVKDVFAGPL....MHDTP QM  .....REVRDWMEGECEPIPGKTMPHFEV

Escherichia_coli            838                                                                         B             B  KG                                         V                AQ                             CVGHLGK.ETDI TLPI....QHDSAAEL  P....LDVKDWKKGECDLIPGKTAPHIMV

Aromatoleum_aromaticum      702                                                                         C             C  JH                             AAARGLTE..............................................FNDHNG

                                                                                                                        Kuenenia_stuttgartiensis                                                             
Kuenenia_stuttgartiensis                                                                                                                         ............................................................

Jettenia_caeni                                                                                                                                   ............................................................

Brocadia_fulgida                                                                                                                                 ............................................................

Scalindua_brodae                                                                                                                                 ............................................................

Nitrospira_defluvii                                                                                                                              ............................................................

Nitrospira_nitrificans                                                                                                                           ............................................................

Nitrospira_inopinata                                                                                                                             ............................................................

Nitrospina_gracilis                                                                                                                              ............................................................

Nitrotoga_sp.                                                                        ............................................................

Hydrogenobaculum_sp.                                                                 ............................................................

Beggiatoa_sp.               863                                                             VVRDYKNLYNRFTSFGPDAREK.GIGAHGVHWHIDDMYDETLKT..........HPTTQW

Thiocapsa_sp._KS1           895                                                             VTRDYTKIHDMYTTLGPAVTKPNSYGAKGIKGDLAEVYEQMKESY............LVG

Nitrolancea_hollandica_Lb   855                                                             VERDYVNFYNRWISYGRKAREN.GIVGNGVHIDIKPFYDELLENPLDAQPDVRHMRCIEW

Nitrobacter_winogradskyi    861                                                             VERDYANLYNKFISFGPKARED.GISAVGVNIPIKKQYDQMLENPIMPMPDSRHMRCVEW

Nitrobacter_hamburgensis    861                                                             VERDYANLYNKFISFGPKARED.GVSAVGVNVPIKKQYDQMLDNPIMPMPDPRHMRCVEW

Nitrococcus_mobilis         866                                                             FERDYSLIYNKYISLGPAVREK.GISGNGCNFPVTKQYDELCDQPVGGSPDPRHRRAIEW

Escherichia_coli            889                                                             VERDYPATYERFTSIGPLMEKI.GNGGKGIAWNTQSEMDLLRKLNYT.........KAEG

Aromatoleum_aromaticum      716                                                             RKRRYDELYKKFTMDGHLLTNEDCL.............KEMVDI................

                                                                                                                        Kuenenia_stuttgartiensis                                        X         X          
Kuenenia_stuttgartiensis    772                                                                                            DF        A  A  DF                                                                                                      RL        G     IL           ...............................  LDGSTTMK YTCED  N.GKYGEPGVA

Jettenia_caeni              771                                                                                            KG        B  B  KG                                                                                                      RL        G     II           ...............................  LDGSTTTK YSFVD  N.GKYGEPGVA

Brocadia_fulgida            771                                                                                            KG        B  B  KG                                                                                                      RL        G     IV           ...............................  LDGSTTFK YTFDD  N.GKYGEPGVA

Scalindua_brodae            773                                                                                            KG        B  B  KG                                                                                                      RL        G  V  MI           ...............................  FDGSVPTR YN ND  A.GKYGVPGGA

Nitrospira_defluvii         773                                                                                            KG        B  B  KG                                                                                                      RI        G  A  ML           ...............................  LDASTTFF YS DV  K.SEK....GW

Nitrospira_nitrificans      772                                                                                            KG        B  B  KG                                                                                                      RL        G  A  LL           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospira_inopinata        772                                                                                            KG        B  B  KG                                                                                                      RM        G  A  ML           ...............................  LDASSTFY YS DV  K.SEK....GW

Nitrospina_gracilis         774                                                                                            KG        B  B  KG                                                                                                      RL        G  I  II           ...............................  FTTSTAGM YN DD  N.GKYGEPGAC

Nitrotoga_sp.               787                                                                                            KG        B  B  KG                                          RV        G     I            ...............................  LNAGSATR MVFAE REKAKRGIP..T

Hydrogenobaculum_sp.        771                                                                                            KG        B  B  KG                                          RI        G  I  VA           ...............................  INASSNLK YK EE  AKAEQGIP..S

Beggiatoa_sp.               912                                                                                            KG        B  B  KG                                          RA        G  L  L            NGDTYPSLNEVVHAINLILRFAPETNGESAY  FTAHEKKV LP KD GE.GNRGITMTY

Thiocapsa_sp._KS1           943                                                                                            KG        B  B  KG                                           I        G  L  IV           EKQGRPNMETAAKVCEVILRISPESDGELSYQ FKNLEKRC VP AH  E.PERETAYHY

Nitrolancea_hollandica_Lb   914                                                                                            KG        B  B  KG                                          HA        G  L  LA           GGQRYPRLEFAEEACNLIMFLAPESNGEVCY  FKEEEKQL LP AD  E.AVRGVRMNF

Nitrobacter_winogradskyi    920                                                                                            KG        B  B  KG                                                    G  L  IA           GGKRYPSLEDVLDACNVVLLCAPVANGEVSYQGFVNEEQHV LP AD  E.PTRGVSSTF

Nitrobacter_hamburgensis    920                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPSLEDVLDGCNTVLLCAPEANGEVCYQ FHNEEHHV LP VD  E.PTRNVATTF

Nitrococcus_mobilis         925                                                                                            KG        B  B  KG                                           A        G  L  LA           GGKRYPCLEDALDAANVLLYMAPETNGEVCYQ FKAEEHHT VP VD  E.PYRGVRMTF

Escherichia_coli            939                                                                                            KG        B  B  KG                                          KA        G     LA           PAKGQPMLNTAIDAAEMILTLAPETNGQVAV  WAALSEFT RDHTH  L.NKEDEKIRF

Aromatoleum_aromaticum      747                                                                                            JH        C  C  JH                                                       M               ..............NRAVGVF....AKDYTYEKFKKEGQTRFLS ...GT.GV..SR..Y



                                                                                                                        Kuenenia_stuttgartiensis X            X                         X         X         X
Kuenenia_stuttgartiensis    800                                           c   c   c                A     A A               A       DF A DEF   A A    DEE                                          T   R   Y                R     P W               Q       PF   TG      D    IEYM...LLF TYPRH F ..............E VHE..SL  Y P   LQA N EPEI   

Jettenia_caeni              799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRH F ..............E VHE..SI  Y P   LQG N ESEI   

Brocadia_fulgida            799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRQ F ..............E VHE..SL  Y P   MQA N ESEI   

Scalindua_brodae            801                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                      P Y               Q       PF    G      D    IEYL...LNFGTYPRT M ..............E VVY..DR  H DD  LHS C IPEA   

Nitrospira_defluvii         797                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMC TYPRH L ..............EETNE..SK HW R   LET RIEPEA   

Nitrospira_nitrificans      796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH L ..............EETNE..SK MW R   IES RIEPEA   

Nitrospira_inopinata        796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH F ..............EETNE..SK MW R   YEN RPEAEA   

Nitrospina_gracilis         802                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       PF   NG      D    IEWL...LLY TYPRS F ..............EMYTE..SK  Y P   IQF N EPEA   

Nitrotoga_sp.               814                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       W               Q       PW   SG      D    ID I...FMA TYPRVSG ..............E TAEGGGI  Y K   QEY M DPRL  G

Hydrogenobaculum_sp.        798                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       Y               Q       PW   TG      E    I  L...VMT FYPKFIG ..............D TVD..GK  Y K   LEF R EDTF NV

Beggiatoa_sp.               971                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               S       PW   TG      D    L FEDIQRQP RLLTS C SGLMNEGRAYSPFCM VDR..LV  R L   QHF L HEGY A 

Thiocapsa_sp._KS1          1002                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PF   TG      D     D PDLISQP RALTS H SAIETKGRTYSPWTL IEA..LK  H L   QEI Y HRMFR L

Nitrolancea_hollandica_Lb   973                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D    IDYFDLTRQV RTLIS C TGMVNDGRAYSAWCL VER..LI  R L   QHH M HPYY   

Nitrobacter_winogradskyi    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RILTS C TGLVNDGRAYSAWCM IER..LV  R L   QSL L HQWY   

Nitrobacter_hamburgensis    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RLLTS C TGMMNDGRAYSAWCM VER..LV  R L   QTL I HQWY   

Nitrococcus_mobilis         984                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PW   TG      D    LDFYDLTRQP RVLVS V TGNITEGRAYAAWCL VER..LI  R L   QQM I HPWY   

Escherichia_coli            998                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D     DFRDIQAQP KIISS T SGLEDEHVSYNAGYT VHE..LI  R L   QQL Q HQWMR  

Aromatoleum_aromaticum      781                                           c   c   c                C     C C               C       JH C JIH   C C    JII                                          T   R   Y                      P Y                        F   T       D    LE A...HANEVDVTK I .........PMRWH..FDD..KKV P H R AQF L HDWY  A

                                                                                                                        Kuenenia_stuttgartiensis          X         X              X            X         X  
Kuenenia_stuttgartiensis    841 c                                                           EEF    A   A       A   A                                    G                                                            EN    R   E       A   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...NAEYWEDRTVRNIKK

Jettenia_caeni              840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDDYGIPE...DAEHWDERTVRNIKK

Brocadia_fulgida            840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDNYGIPE...SAEHWDERTVRNIKK

Scalindua_brodae            842 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FVCH EAI ATPYLPN IVS N..PYIR...PEDYGIPQ...SHMGADERHIRNIKM

Nitrospira_defluvii         838 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP CTPYMPN IMT N..PYVR...PEDYGIPV...TAQHHDDKTVRNIKL

Nitrospira_nitrificans      837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...AAQHHDDKMIRNIKL

Nitrospira_inopinata        837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...TAQHHDDKTVRNIKL

Nitrospina_gracilis         843 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...DEQDPDLRHVRNIKK

Nitrotoga_sp.               857 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D       V   N                                       LTVY TPI SSHYEPN IVG SRAFALM.ETPEMRGLERMGNSLKIAENRMGRNVIL

Hydrogenobaculum_sp.        839 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D                                                   LIVH EAI STPYEPNTIVIAKKHPLLRPLDPKSYGLSS.EEMLKDTELRQARAVFI

Beggiatoa_sp.              1029 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       V   T                                      HLPTY PKA PMLYGDF ..K ....................................

Thiocapsa_sp._KS1          1060 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       A                                          DFPVY PPV MVSIGDV ..QK....................................

Nitrolancea_hollandica_Lb  1031 c                                                           ddG    B   B       B   B                                    G                                                            EQ    K   D       V   S                                       LMTH PKL PRKTGDI ..R ....................................

Nitrobacter_winogradskyi   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrobacter_hamburgensis   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrococcus_mobilis        1042 c                                                           ddG    B   B       B   B                                    G                                                             Q    R   D           S                                     A LCTY AKI YKDIHDLS..V ....................................

Escherichia_coli           1056 c                                                           ddG    B   B       B   B                                    G                                                            ES    R   D       I   Q                                       LLVY PPI TRSVKEV ..G ....................................

Aromatoleum_aromaticum      825 c                                                           IIH    C   C       C   C                                    G                                                            ES    K                                                       LPTH DTPM..V.............................................

                                                                                                                        Kuenenia_stuttgartiensis        X          X         X         X         X         X 
Kuenenia_stuttgartiensis    893                          c     c                                       A A        DEEF A  DEEEF  A  A                                                  H                                       L E        VTPK R  V SQW  T                      SWEETKKTKNF W .KGYHFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Jettenia_caeni              892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWAETKKTKNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Brocadia_fulgida            892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWSDTKQTRNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Scalindua_brodae            894                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW                         PWSEVKKTKNP W .KGYRFYC    T HR     STVDWNLIWNNNFGDPYRMDKRSPG

Nitrospira_defluvii         890                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   PWSEIKQHPNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_nitrificans      889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   AWQEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_inopinata        889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   SWDEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospina_gracilis         895                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  A SSW  T                      PWSSVRTTKNF W .KGYRFYC    S HT     AT DWNMIWNNNFGDPYRMDKRSPG

Nitrotoga_sp.               916                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           SPK R  A TT   T  M                   TTKELMATTHP RP.HGYEFCFN   Y HG    PID DL TLWWGPFGDIYRHDKRQPS

Hydrogenobaculum_sp.        898                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           TPK R    S       V                   SPAKLKDTKHP RVSFGATHIVH   F HTT  ATGDVDI ALLFGPYGDMYRHDKRTPY

Beggiatoa_sp.              1051                                c                                       B B        KddG B  KdddG  B  B                                                  H                                         E        LTPH K  I STY  N  M                   ..........QQG ANSIMLNY    G WH     YD HR LT...............LS

Thiocapsa_sp._KS1          1082                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I          ITPH K  I S F  S  M                   ..........D KMKGAKLFRF    Q WG   M GD WQ QN...............MF

Nitrolancea_hollandica_Lb  1053                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........P . DESVVLNY    G WH     YD HR LT...............LS

Nitrobacter_winogradskyi   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  L                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrobacter_hamburgensis   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrococcus_mobilis        1064                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I D        VTPH K  I STY  N  M                   ..........P . DKTLILNY    G WN     KD HR LT...............LS

Escherichia_coli           1078                                c                                       B B        KddG B  KdddG  B  B                                                  H                                                  LTPH K  I STY  N  M                   ..........KSNGNQEKALNF    Q WG     SD LL LT...............LG

Aromatoleum_aromaticum      838                                c                                       C C        JIIH C  JIIIH  C  C                                                  H                                                    GH R  I ST   N  L                   ..............GGDHPFKITG  P VS    HLT SH SR...............LH

                         V


                                                                                                                        Kuenenia_stuttgartiensis         X         X         X         X         X         X 
Kuenenia_stuttgartiensis    952                      c                                       A   A DF   A  DEF A DEF A                       DEEEF  A                        D                                       G   I I    A  LGI D  YV V                       LMLRA  N   V EHQ H HPQA RD   E G   Y DANPADRPYEGWKPNDSFYKVSR     KY PAY

Jettenia_caeni              951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I MN   A  LGI D  YV V                       LMLR   N   V EHQ H  PEA KD   N G   Y DANPADRPYEGWKPSDPFYKVAR    CKY PAY

Brocadia_fulgida            951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A  LGI D  YV V                       LMLRA  N   V EHQ N  PQA KD   N G   Y DANPADRPYEGWKPSDPFYKVSR     KY PSY

Scalindua_brodae            953                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A  L I D  YI V                       LMVRA  N   A EHQ H  PAA KD A N G   Y DANPVDRPYRGWKPNDPFYKVAR     KY PSY

Nitrospira_defluvii         949                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A   GI D  Y  V                       LMIRA  N   V EHQ H  PQA KDR  N G  CY DGNPVDRPYRGWKPSDPFYKVAR     KY PSY

Nitrospira_nitrificans      948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A   GI D  YV I                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospira_inopinata        948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A   GI D  YV V                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospina_gracilis         954                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V MN      LGI D  YV V                       LMLRA  N   V EWQ H  PFLCKD   N G   Y DANPADRPYMGWKPSDPRYKVAR     KY PAY

Nitrotoga_sp.               975                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V VN   A   GI E  YI V                        MVR       V EGF D  PLD KRF  D G   W DADPADRPYKGWKEGTPEYALARF   CRYFPGM

Hydrogenobaculum_sp.        958                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                           I IN   L  LGI D  YV V                       LLLRV  S   VVDAF E  THD QK   N G   W DADPQDRPFIGWQNKPEEYEVAR     RG FST

Beggiatoa_sp.              1086                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     IN   A  IGV D  WV V                       VV RA  S   R IEPFW  HKD DK   I N   E YND.................HGV  T  VV ARI

Thiocapsa_sp._KS1          1117                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  IGV D  WV I                        VARA  S   R GPT W  DDD RD   K N   E FNE.................NGIQ    VV HTV

Nitrolancea_hollandica_Lb  1087                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     LN   A  IGI D  WV V                       MV RA  S   R IEPCW  DKD AR   K N   E YND.................NGV  T  AV ARV

Nitrobacter_winogradskyi   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrobacter_hamburgensis   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrococcus_mobilis        1098                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGL D  WV V                       VV RA  S   R MDP W  DKD ER   K N   E YND.................NGV  T  NV RRV

Escherichia_coli           1113                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V LS   A  LGI D  WI V                       L ARA  S   R GPV W  EAD KD   A N   E FNS.................NGA T   VV QRV

Aromatoleum_aromaticum      869                      c                                       C   C JH   C  JIH C JIH C                       JIIIH  C                        D                                       G   V MN   A  LGI D   A L                         I V      R QPV H  SKD AE   K G M K FND.................FADCE M RTAPNV

                                                                                                                        Kuenenia_stuttgartiensis X            X                         X         X         X
Kuenenia_stuttgartiensis    800                                           c   c   c                A     A A               A       DF A DEF   A A    DEE                                          T   R   Y                R     P W               Q       PF   TG      D    IEYM...LLF TYPRH F ..............E VHE..SL  Y P   LQA N EPEI   

Jettenia_caeni              799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRH F ..............E VHE..SI  Y P   LQG N ESEI   

Brocadia_fulgida            799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRQ F ..............E VHE..SL  Y P   MQA N ESEI   

Scalindua_brodae            801                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                      P Y               Q       PF    G      D    IEYL...LNFGTYPRT M ..............E VVY..DR  H DD  LHS C IPEA   

Nitrospira_defluvii         797                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMC TYPRH L ..............EETNE..SK HW R   LET RIEPEA   

Nitrospira_nitrificans      796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH L ..............EETNE..SK MW R   IES RIEPEA   

Nitrospira_inopinata        796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH F ..............EETNE..SK MW R   YEN RPEAEA   

Nitrospina_gracilis         802                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       PF   NG      D    IEWL...LLY TYPRS F ..............EMYTE..SK  Y P   IQF N EPEA   

Nitrotoga_sp.               814                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       W               Q       PW   SG      D    ID I...FMA TYPRVSG ..............E TAEGGGI  Y K   QEY M DPRL  G

Hydrogenobaculum_sp.        798                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       Y               Q       PW   TG      E    I  L...VMT FYPKFIG ..............D TVD..GK  Y K   LEF R EDTF NV

Beggiatoa_sp.               971                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               S       PW   TG      D    L FEDIQRQP RLLTS C SGLMNEGRAYSPFCM VDR..LV  R L   QHF L HEGY A 

Thiocapsa_sp._KS1          1002                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PF   TG      D     D PDLISQP RALTS H SAIETKGRTYSPWTL IEA..LK  H L   QEI Y HRMFR L

Nitrolancea_hollandica_Lb   973                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D    IDYFDLTRQV RTLIS C TGMVNDGRAYSAWCL VER..LI  R L   QHH M HPYY   

Nitrobacter_winogradskyi    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RILTS C TGLVNDGRAYSAWCM IER..LV  R L   QSL L HQWY   

Nitrobacter_hamburgensis    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RLLTS C TGMMNDGRAYSAWCM VER..LV  R L   QTL I HQWY   

Nitrococcus_mobilis         984                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PW   TG      D    LDFYDLTRQP RVLVS V TGNITEGRAYAAWCL VER..LI  R L   QQM I HPWY   

Escherichia_coli            998                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D     DFRDIQAQP KIISS T SGLEDEHVSYNAGYT VHE..LI  R L   QQL Q HQWMR  

Aromatoleum_aromaticum      781                                           c   c   c                C     C C               C       JH C JIH   C C    JII                                          T   R   Y                      P Y                        F   T       D    LE A...HANEVDVTK I .........PMRWH..FDD..KKV P H R AQF L HDWY  A

                                                                                                                        Kuenenia_stuttgartiensis          X         X              X            X         X  
Kuenenia_stuttgartiensis    841 c                                                           EEF    A   A       A   A                                    G                                                            EN    R   E       A   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...NAEYWEDRTVRNIKK

Jettenia_caeni              840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDDYGIPE...DAEHWDERTVRNIKK

Brocadia_fulgida            840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDNYGIPE...SAEHWDERTVRNIKK

Scalindua_brodae            842 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FVCH EAI ATPYLPN IVS N..PYIR...PEDYGIPQ...SHMGADERHIRNIKM

Nitrospira_defluvii         838 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP CTPYMPN IMT N..PYVR...PEDYGIPV...TAQHHDDKTVRNIKL

Nitrospira_nitrificans      837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...AAQHHDDKMIRNIKL

Nitrospira_inopinata        837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...TAQHHDDKTVRNIKL

Nitrospina_gracilis         843 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...DEQDPDLRHVRNIKK

Nitrotoga_sp.               857 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D       V   N                                       LTVY TPI SSHYEPN IVG SRAFALM.ETPEMRGLERMGNSLKIAENRMGRNVIL

Hydrogenobaculum_sp.        839 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D                                                   LIVH EAI STPYEPNTIVIAKKHPLLRPLDPKSYGLSS.EEMLKDTELRQARAVFI

Beggiatoa_sp.              1029 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       V   T                                      HLPTY PKA PMLYGDF ..K ....................................

Thiocapsa_sp._KS1          1060 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       A                                          DFPVY PPV MVSIGDV ..QK....................................

Nitrolancea_hollandica_Lb  1031 c                                                           ddG    B   B       B   B                                    G                                                            EQ    K   D       V   S                                       LMTH PKL PRKTGDI ..R ....................................

Nitrobacter_winogradskyi   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrobacter_hamburgensis   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrococcus_mobilis        1042 c                                                           ddG    B   B       B   B                                    G                                                             Q    R   D           S                                     A LCTY AKI YKDIHDLS..V ....................................

Escherichia_coli           1056 c                                                           ddG    B   B       B   B                                    G                                                            ES    R   D       I   Q                                       LLVY PPI TRSVKEV ..G ....................................

Aromatoleum_aromaticum      825 c                                                           IIH    C   C       C   C                                    G                                                            ES    K                                                       LPTH DTPM..V.............................................

                                                                                                                        Kuenenia_stuttgartiensis        X          X         X         X         X         X 
Kuenenia_stuttgartiensis    893                          c     c                                       A A        DEEF A  DEEEF  A  A                                                  H                                       L E        VTPK R  V SQW  T                      SWEETKKTKNF W .KGYHFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Jettenia_caeni              892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWAETKKTKNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Brocadia_fulgida            892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWSDTKQTRNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Scalindua_brodae            894                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW                         PWSEVKKTKNP W .KGYRFYC    T HR     STVDWNLIWNNNFGDPYRMDKRSPG

Nitrospira_defluvii         890                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   PWSEIKQHPNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_nitrificans      889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   AWQEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_inopinata        889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   SWDEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospina_gracilis         895                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  A SSW  T                      PWSSVRTTKNF W .KGYRFYC    S HT     AT DWNMIWNNNFGDPYRMDKRSPG

Nitrotoga_sp.               916                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           SPK R  A TT   T  M                   TTKELMATTHP RP.HGYEFCFN   Y HG    PID DL TLWWGPFGDIYRHDKRQPS

Hydrogenobaculum_sp.        898                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           TPK R    S       V                   SPAKLKDTKHP RVSFGATHIVH   F HTT  ATGDVDI ALLFGPYGDMYRHDKRTPY

Beggiatoa_sp.              1051                                c                                       B B        KddG B  KdddG  B  B                                                  H                                         E        LTPH K  I STY  N  M                   ..........QQG ANSIMLNY    G WH     YD HR LT...............LS

Thiocapsa_sp._KS1          1082                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I          ITPH K  I S F  S  M                   ..........D KMKGAKLFRF    Q WG   M GD WQ QN...............MF

Nitrolancea_hollandica_Lb  1053                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........P . DESVVLNY    G WH     YD HR LT...............LS

Nitrobacter_winogradskyi   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  L                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrobacter_hamburgensis   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrococcus_mobilis        1064                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I D        VTPH K  I STY  N  M                   ..........P . DKTLILNY    G WN     KD HR LT...............LS

Escherichia_coli           1078                                c                                       B B        KddG B  KdddG  B  B                                                  H                                                  LTPH K  I STY  N  M                   ..........KSNGNQEKALNF    Q WG     SD LL LT...............LG

Aromatoleum_aromaticum      838                                c                                       C C        JIIH C  JIIIH  C  C                                                  H                                                    GH R  I ST   N  L                   ..............GGDHPFKITG  P VS    HLT SH SR...............LH

                         V


                                                                                                                        Kuenenia_stuttgartiensis         X         X         X         X         X         X 
Kuenenia_stuttgartiensis    952                      c                                       A   A DF   A  DEF A DEF A                       DEEEF  A                        D                                       G   I I    A  LGI D  YV V                       LMLRA  N   V EHQ H HPQA RD   E G   Y DANPADRPYEGWKPNDSFYKVSR     KY PAY

Jettenia_caeni              951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I MN   A  LGI D  YV V                       LMLR   N   V EHQ H  PEA KD   N G   Y DANPADRPYEGWKPSDPFYKVAR    CKY PAY

Brocadia_fulgida            951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A  LGI D  YV V                       LMLRA  N   V EHQ N  PQA KD   N G   Y DANPADRPYEGWKPSDPFYKVSR     KY PSY

Scalindua_brodae            953                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A  L I D  YI V                       LMVRA  N   A EHQ H  PAA KD A N G   Y DANPVDRPYRGWKPNDPFYKVAR     KY PSY

Nitrospira_defluvii         949                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A   GI D  Y  V                       LMIRA  N   V EHQ H  PQA KDR  N G  CY DGNPVDRPYRGWKPSDPFYKVAR     KY PSY

Nitrospira_nitrificans      948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A   GI D  YV I                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospira_inopinata        948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A   GI D  YV V                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospina_gracilis         954                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V MN      LGI D  YV V                       LMLRA  N   V EWQ H  PFLCKD   N G   Y DANPADRPYMGWKPSDPRYKVAR     KY PAY

Nitrotoga_sp.               975                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V VN   A   GI E  YI V                        MVR       V EGF D  PLD KRF  D G   W DADPADRPYKGWKEGTPEYALARF   CRYFPGM

Hydrogenobaculum_sp.        958                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                           I IN   L  LGI D  YV V                       LLLRV  S   VVDAF E  THD QK   N G   W DADPQDRPFIGWQNKPEEYEVAR     RG FST

Beggiatoa_sp.              1086                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     IN   A  IGV D  WV V                       VV RA  S   R IEPFW  HKD DK   I N   E YND.................HGV  T  VV ARI

Thiocapsa_sp._KS1          1117                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  IGV D  WV I                        VARA  S   R GPT W  DDD RD   K N   E FNE.................NGIQ    VV HTV

Nitrolancea_hollandica_Lb  1087                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     LN   A  IGI D  WV V                       MV RA  S   R IEPCW  DKD AR   K N   E YND.................NGV  T  AV ARV

Nitrobacter_winogradskyi   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrobacter_hamburgensis   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrococcus_mobilis        1098                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGL D  WV V                       VV RA  S   R MDP W  DKD ER   K N   E YND.................NGV  T  NV RRV

Escherichia_coli           1113                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V LS   A  LGI D  WI V                       L ARA  S   R GPV W  EAD KD   A N   E FNS.................NGA T   VV QRV

Aromatoleum_aromaticum      869                      c                                       C   C JH   C  JIH C JIH C                       JIIIH  C                        D                                       G   V MN   A  LGI D   A L                         I V      R QPV H  SKD AE   K G M K FND.................FADCE M RTAPNV

k             ii              iiiii  i                iiiiii                ..............     ..                       Kuenenia_stuttgartiensis X            X                         X         X         X
Kuenenia_stuttgartiensis    800                                           c   c   c                A     A A               A       DF A DEF   A A    DEE                                          T   R   Y                R     P W               Q       PF   TG      D    IEYM...LLF TYPRH F ..............E VHE..SL  Y P   LQA N EPEI   

Jettenia_caeni              799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRH F ..............E VHE..SI  Y P   LQG N ESEI   

Brocadia_fulgida            799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRQ F ..............E VHE..SL  Y P   MQA N ESEI   

Scalindua_brodae            801                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                      P Y               Q       PF    G      D    IEYL...LNFGTYPRT M ..............E VVY..DR  H DD  LHS C IPEA   

Nitrospira_defluvii         797                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMC TYPRH L ..............EETNE..SK HW R   LET RIEPEA   

Nitrospira_nitrificans      796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH L ..............EETNE..SK MW R   IES RIEPEA   

Nitrospira_inopinata        796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH F ..............EETNE..SK MW R   YEN RPEAEA   

Nitrospina_gracilis         802                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       PF   NG      D    IEWL...LLY TYPRS F ..............EMYTE..SK  Y P   IQF N EPEA   

Nitrotoga_sp.               814                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       W               Q       PW   SG      D    ID I...FMA TYPRVSG ..............E TAEGGGI  Y K   QEY M DPRL  G

Hydrogenobaculum_sp.        798                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       Y               Q       PW   TG      E    I  L...VMT FYPKFIG ..............D TVD..GK  Y K   LEF R EDTF NV

Beggiatoa_sp.               971                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               S       PW   TG      D    L FEDIQRQP RLLTS C SGLMNEGRAYSPFCM VDR..LV  R L   QHF L HEGY A 

Thiocapsa_sp._KS1          1002                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PF   TG      D     D PDLISQP RALTS H SAIETKGRTYSPWTL IEA..LK  H L   QEI Y HRMFR L

Nitrolancea_hollandica_Lb   973                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D    IDYFDLTRQV RTLIS C TGMVNDGRAYSAWCL VER..LI  R L   QHH M HPYY   

Nitrobacter_winogradskyi    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RILTS C TGLVNDGRAYSAWCM IER..LV  R L   QSL L HQWY   

Nitrobacter_hamburgensis    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RLLTS C TGMMNDGRAYSAWCM VER..LV  R L   QTL I HQWY   

Nitrococcus_mobilis         984                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PW   TG      D    LDFYDLTRQP RVLVS V TGNITEGRAYAAWCL VER..LI  R L   QQM I HPWY   

Escherichia_coli            998                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D     DFRDIQAQP KIISS T SGLEDEHVSYNAGYT VHE..LI  R L   QQL Q HQWMR  

Aromatoleum_aromaticum      781                                           c   c   c                C     C C               C       JH C JIH   C C    JII                                          T   R   Y                      P Y                        F   T       D    LE A...HANEVDVTK I .........PMRWH..FDD..KKV P H R AQF L HDWY  A

i     jjk         jjjk                          iiiiiiii jjk                                                            Kuenenia_stuttgartiensis          X         X              X            X         X  
Kuenenia_stuttgartiensis    841 c                                                           EEF    A   A       A   A                                    G                                                            EN    R   E       A   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...NAEYWEDRTVRNIKK

Jettenia_caeni              840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDDYGIPE...DAEHWDERTVRNIKK

Brocadia_fulgida            840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDNYGIPE...SAEHWDERTVRNIKK

Scalindua_brodae            842 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FVCH EAI ATPYLPN IVS N..PYIR...PEDYGIPQ...SHMGADERHIRNIKM

Nitrospira_defluvii         838 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP CTPYMPN IMT N..PYVR...PEDYGIPV...TAQHHDDKTVRNIKL

Nitrospira_nitrificans      837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...AAQHHDDKMIRNIKL

Nitrospira_inopinata        837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...TAQHHDDKTVRNIKL

Nitrospina_gracilis         843 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...DEQDPDLRHVRNIKK

Nitrotoga_sp.               857 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D       V   N                                       LTVY TPI SSHYEPN IVG SRAFALM.ETPEMRGLERMGNSLKIAENRMGRNVIL

Hydrogenobaculum_sp.        839 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D                                                   LIVH EAI STPYEPNTIVIAKKHPLLRPLDPKSYGLSS.EEMLKDTELRQARAVFI

Beggiatoa_sp.              1029 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       V   T                                      HLPTY PKA PMLYGDF ..K ....................................

Thiocapsa_sp._KS1          1060 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       A                                          DFPVY PPV MVSIGDV ..QK....................................

Nitrolancea_hollandica_Lb  1031 c                                                           ddG    B   B       B   B                                    G                                                            EQ    K   D       V   S                                       LMTH PKL PRKTGDI ..R ....................................

Nitrobacter_winogradskyi   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrobacter_hamburgensis   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrococcus_mobilis        1042 c                                                           ddG    B   B       B   B                                    G                                                             Q    R   D           S                                     A LCTY AKI YKDIHDLS..V ....................................

Escherichia_coli           1056 c                                                           ddG    B   B       B   B                                    G                                                            ES    R   D       I   Q                                       LLVY PPI TRSVKEV ..G ....................................

Aromatoleum_aromaticum      825 c                                                           IIH    C   C       C   C                                    G                                                            ES    K                                                       LPTH DTPM..V.............................................

 iiiiiii iiiii ii  jjjk              iiiiiiii                             .                                             Kuenenia_stuttgartiensis        X          X         X         X         X         X 
Kuenenia_stuttgartiensis    893                          c     c                                       A A        DEEF A  DEEEF  A  A                                                  H                                       L E        VTPK R  V SQW  T                      SWEETKKTKNF W .KGYHFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Jettenia_caeni              892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWAETKKTKNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Brocadia_fulgida            892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWSDTKQTRNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Scalindua_brodae            894                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW                         PWSEVKKTKNP W .KGYRFYC    T HR     STVDWNLIWNNNFGDPYRMDKRSPG

Nitrospira_defluvii         890                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   PWSEIKQHPNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_nitrificans      889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   AWQEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_inopinata        889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   SWDEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospina_gracilis         895                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  A SSW  T                      PWSSVRTTKNF W .KGYRFYC    S HT     AT DWNMIWNNNFGDPYRMDKRSPG

Nitrotoga_sp.               916                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           SPK R  A TT   T  M                   TTKELMATTHP RP.HGYEFCFN   Y HG    PID DL TLWWGPFGDIYRHDKRQPS

Hydrogenobaculum_sp.        898                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           TPK R    S       V                   SPAKLKDTKHP RVSFGATHIVH   F HTT  ATGDVDI ALLFGPYGDMYRHDKRTPY

Beggiatoa_sp.              1051                                c                                       B B        KddG B  KdddG  B  B                                                  H                                         E        LTPH K  I STY  N  M                   ..........QQG ANSIMLNY    G WH     YD HR LT...............LS

Thiocapsa_sp._KS1          1082                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I          ITPH K  I S F  S  M                   ..........D KMKGAKLFRF    Q WG   M GD WQ QN...............MF

Nitrolancea_hollandica_Lb  1053                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........P . DESVVLNY    G WH     YD HR LT...............LS

Nitrobacter_winogradskyi   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  L                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrobacter_hamburgensis   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrococcus_mobilis        1064                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I D        VTPH K  I STY  N  M                   ..........P . DKTLILNY    G WN     KD HR LT...............LS

Escherichia_coli           1078                                c                                       B B        KddG B  KdddG  B  B                                                  H                                                  LTPH K  I STY  N  M                   ..........KSNGNQEKALNF    Q WG     SD LL LT...............LG

Aromatoleum_aromaticum      838                                c                                       C C        JIIH C  JIIIH  C  C                                                  H                                                    GH R  I ST   N  L                   ..............GGDHPFKITG  P VS    HLT SH SR...............LH

                         V


     jjkiiiiiiiii    jjjjjk                      jjjjjjk                                                                Kuenenia_stuttgartiensis         X         X         X         X         X         X 
Kuenenia_stuttgartiensis    952                      c                                       A   A DF   A  DEF A DEF A                       DEEEF  A                        D                                       G   I I    A  LGI D  YV V                       LMLRA  N   V EHQ H HPQA RD   E G   Y DANPADRPYEGWKPNDSFYKVSR     KY PAY

Jettenia_caeni              951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I MN   A  LGI D  YV V                       LMLR   N   V EHQ H  PEA KD   N G   Y DANPADRPYEGWKPSDPFYKVAR    CKY PAY

Brocadia_fulgida            951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A  LGI D  YV V                       LMLRA  N   V EHQ N  PQA KD   N G   Y DANPADRPYEGWKPSDPFYKVSR     KY PSY

Scalindua_brodae            953                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A  L I D  YI V                       LMVRA  N   A EHQ H  PAA KD A N G   Y DANPVDRPYRGWKPNDPFYKVAR     KY PSY

Nitrospira_defluvii         949                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A   GI D  Y  V                       LMIRA  N   V EHQ H  PQA KDR  N G  CY DGNPVDRPYRGWKPSDPFYKVAR     KY PSY

Nitrospira_nitrificans      948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A   GI D  YV I                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospira_inopinata        948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A   GI D  YV V                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospina_gracilis         954                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V MN      LGI D  YV V                       LMLRA  N   V EWQ H  PFLCKD   N G   Y DANPADRPYMGWKPSDPRYKVAR     KY PAY

Nitrotoga_sp.               975                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V VN   A   GI E  YI V                        MVR       V EGF D  PLD KRF  D G   W DADPADRPYKGWKEGTPEYALARF   CRYFPGM

Hydrogenobaculum_sp.        958                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                           I IN   L  LGI D  YV V                       LLLRV  S   VVDAF E  THD QK   N G   W DADPQDRPFIGWQNKPEEYEVAR     RG FST

Beggiatoa_sp.              1086                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     IN   A  IGV D  WV V                       VV RA  S   R IEPFW  HKD DK   I N   E YND.................HGV  T  VV ARI

Thiocapsa_sp._KS1          1117                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  IGV D  WV I                        VARA  S   R GPT W  DDD RD   K N   E FNE.................NGIQ    VV HTV

Nitrolancea_hollandica_Lb  1087                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     LN   A  IGI D  WV V                       MV RA  S   R IEPCW  DKD AR   K N   E YND.................NGV  T  AV ARV

Nitrobacter_winogradskyi   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrobacter_hamburgensis   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrococcus_mobilis        1098                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGL D  WV V                       VV RA  S   R MDP W  DKD ER   K N   E YND.................NGV  T  NV RRV

Escherichia_coli           1113                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V LS   A  LGI D  WI V                       L ARA  S   R GPV W  EAD KD   A N   E FNS.................NGA T   VV QRV

Aromatoleum_aromaticum      869                      c                                       C   C JH   C  JIH C JIH C                       JIIIH  C                        D                                       G   V MN   A  LGI D   A L                         I V      R QPV H  SKD AE   K G M K FND.................FADCE M RTAPNV

α30 α31

β28 β29 α32 β30

α33 α34 β31 α35

β32 α36 β33 β34

                                                                                                                        Kuenenia_stuttgartiensis X            X                         X         X         X
Kuenenia_stuttgartiensis    800                                           c   c   c                A     A A               A       DF A DEF   A A    DEE                                          T   R   Y                R     P W               Q       PF   TG      D    IEYM...LLF TYPRH F ..............E VHE..SL  Y P   LQA N EPEI   

Jettenia_caeni              799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRH F ..............E VHE..SI  Y P   LQG N ESEI   

Brocadia_fulgida            799                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PF   TG      D    IEYL...LLY TYPRQ F ..............E VHE..SL  Y P   MQA N ESEI   

Scalindua_brodae            801                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                      P Y               Q       PF    G      D    IEYL...LNFGTYPRT M ..............E VVY..DR  H DD  LHS C IPEA   

Nitrospira_defluvii         797                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMC TYPRH L ..............EETNE..SK HW R   LET RIEPEA   

Nitrospira_nitrificans      796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH L ..............EETNE..SK MW R   IES RIEPEA   

Nitrospira_inopinata        796                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       P    SG           IEYM...VMV TYPRH F ..............EETNE..SK MW R   YEN RPEAEA   

Nitrospina_gracilis         802                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W                       PF   NG      D    IEWL...LLY TYPRS F ..............EMYTE..SK  Y P   IQF N EPEA   

Nitrotoga_sp.               814                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       W               Q       PW   SG      D    ID I...FMA TYPRVSG ..............E TAEGGGI  Y K   QEY M DPRL  G

Hydrogenobaculum_sp.        798                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R       Y               Q       PW   TG      E    I  L...VMT FYPKFIG ..............D TVD..GK  Y K   LEF R EDTF NV

Beggiatoa_sp.               971                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               S       PW   TG      D    L FEDIQRQP RLLTS C SGLMNEGRAYSPFCM VDR..LV  R L   QHF L HEGY A 

Thiocapsa_sp._KS1          1002                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PF   TG      D     D PDLISQP RALTS H SAIETKGRTYSPWTL IEA..LK  H L   QEI Y HRMFR L

Nitrolancea_hollandica_Lb   973                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D    IDYFDLTRQV RTLIS C TGMVNDGRAYSAWCL VER..LI  R L   QHH M HPYY   

Nitrobacter_winogradskyi    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RILTS C TGLVNDGRAYSAWCM IER..LV  R L   QSL L HQWY   

Nitrobacter_hamburgensis    979                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   TG      D    LDFYDLTRQP RLLTS C TGMMNDGRAYSAWCM VER..LV  R L   QTL I HQWY   

Nitrococcus_mobilis         984                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               Q       PW   TG      D    LDFYDLTRQP RVLVS V TGNITEGRAYAAWCL VER..LI  R L   QQM I HPWY   

Escherichia_coli            998                                           c   c   c                B     B B               B       KG B KdG   B B    Kdd                                          T   R   Y                R     P W               N       PW   SG      D     DFRDIQAQP KIISS T SGLEDEHVSYNAGYT VHE..LI  R L   QQL Q HQWMR  

Aromatoleum_aromaticum      781                                           c   c   c                C     C C               C       JH C JIH   C C    JII                                          T   R   Y                      P Y                        F   T       D    LE A...HANEVDVTK I .........PMRWH..FDD..KKV P H R AQF L HDWY  A

                                                                                                                        Kuenenia_stuttgartiensis          X         X              X            X         X  
Kuenenia_stuttgartiensis    841 c                                                           EEF    A   A       A   A                                    G                                                            EN    R   E       A   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...NAEYWEDRTVRNIKK

Jettenia_caeni              840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDDYGIPE...DAEHWDERTVRNIKK

Brocadia_fulgida            840 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATQYLPN IVS N..PYIR...PDNYGIPE...SAEHWDERTVRNIKK

Scalindua_brodae            842 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FVCH EAI ATPYLPN IVS N..PYIR...PEDYGIPQ...SHMGADERHIRNIKM

Nitrospira_defluvii         838 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP CTPYMPN IMT N..PYVR...PEDYGIPV...TAQHHDDKTVRNIKL

Nitrospira_nitrificans      837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...AAQHHDDKMIRNIKL

Nitrospira_inopinata        837 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       A   T                                       FISH EGP ATPYLPN IFT N..PYVR...PDDYGIPI...TAQHHDDKTVRNIKL

Nitrospina_gracilis         843 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   E       V   T                                       FIVH EGP ATPYLPN IVS N..PYIR...PDDYGIPE...DEQDPDLRHVRNIKK

Nitrotoga_sp.               857 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D       V   N                                       LTVY TPI SSHYEPN IVG SRAFALM.ETPEMRGLERMGNSLKIAENRMGRNVIL

Hydrogenobaculum_sp.        839 c                                                           ddG    B   B       B   B                                    G                                                            EN    R   D                                                   LIVH EAI STPYEPNTIVIAKKHPLLRPLDPKSYGLSS.EEMLKDTELRQARAVFI

Beggiatoa_sp.              1029 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       V   T                                      HLPTY PKA PMLYGDF ..K ....................................

Thiocapsa_sp._KS1          1060 c                                                           ddG    B   B       B   B                                    G                                                            E     K   D       A                                          DFPVY PPV MVSIGDV ..QK....................................

Nitrolancea_hollandica_Lb  1031 c                                                           ddG    B   B       B   B                                    G                                                            EQ    K   D       V   S                                       LMTH PKL PRKTGDI ..R ....................................

Nitrobacter_winogradskyi   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrobacter_hamburgensis   1037 c                                                           ddG    B   B       B   B                                    G                                                            E     K           V   S                                      HIPTY PRLNPRKTGDI ..K ....................................

Nitrococcus_mobilis        1042 c                                                           ddG    B   B       B   B                                    G                                                             Q    R   D           S                                     A LCTY AKI YKDIHDLS..V ....................................

Escherichia_coli           1056 c                                                           ddG    B   B       B   B                                    G                                                            ES    R   D       I   Q                                       LLVY PPI TRSVKEV ..G ....................................

Aromatoleum_aromaticum      825 c                                                           IIH    C   C       C   C                                    G                                                            ES    K                                                       LPTH DTPM..V.............................................

                                                                                                                        Kuenenia_stuttgartiensis        X          X         X         X         X         X 
Kuenenia_stuttgartiensis    893                          c     c                                       A A        DEEF A  DEEEF  A  A                                                  H                                       L E        VTPK R  V SQW  T                      SWEETKKTKNF W .KGYHFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Jettenia_caeni              892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWAETKKTKNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Brocadia_fulgida            892                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  T                      SWSDTKQTRNF W .KGYKFYC    S HT     AV DWNFIWNNNFGDPYRMDKRMPG

Scalindua_brodae            894                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW                         PWSEVKKTKNP W .KGYRFYC    T HR     STVDWNLIWNNNFGDPYRMDKRSPG

Nitrospira_defluvii         890                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   PWSEIKQHPNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_nitrificans      889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   AWQEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospira_inopinata        889                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  V SQW  N  V                   SWDEIKRHSNP W .KGYQFYC    T HR     SV DW QIYESNFGDPYRMDKRTPG

Nitrospina_gracilis         895                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L E        VTPK R  A SSW  T                      PWSSVRTTKNF W .KGYRFYC    S HT     AT DWNMIWNNNFGDPYRMDKRSPG

Nitrotoga_sp.               916                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           SPK R  A TT   T  M                   TTKELMATTHP RP.HGYEFCFN   Y HG    PID DL TLWWGPFGDIYRHDKRQPS

Hydrogenobaculum_sp.        898                          c     c                                       B B        KddG B  KdddG  B  B                                                  H                                       L           TPK R    S       V                   SPAKLKDTKHP RVSFGATHIVH   F HTT  ATGDVDI ALLFGPYGDMYRHDKRTPY

Beggiatoa_sp.              1051                                c                                       B B        KddG B  KdddG  B  B                                                  H                                         E        LTPH K  I STY  N  M                   ..........QQG ANSIMLNY    G WH     YD HR LT...............LS

Thiocapsa_sp._KS1          1082                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I          ITPH K  I S F  S  M                   ..........D KMKGAKLFRF    Q WG   M GD WQ QN...............MF

Nitrolancea_hollandica_Lb  1053                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........P . DESVVLNY    G WH     YD HR LT...............LS

Nitrobacter_winogradskyi   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  L                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrobacter_hamburgensis   1059                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       V D        ITPH K  I STY  N  M                   ..........R . DRSLVLNY    G WN     KD HR LM...............LS

Nitrococcus_mobilis        1064                                c                                       B B        KddG B  KdddG  B  B                                                  H                                       I D        VTPH K  I STY  N  M                   ..........P . DKTLILNY    G WN     KD HR LT...............LS

Escherichia_coli           1078                                c                                       B B        KddG B  KdddG  B  B                                                  H                                                  LTPH K  I STY  N  M                   ..........KSNGNQEKALNF    Q WG     SD LL LT...............LG

Aromatoleum_aromaticum      838                                c                                       C C        JIIH C  JIIIH  C  C                                                  H                                                    GH R  I ST   N  L                   ..............GGDHPFKITG  P VS    HLT SH SR...............LH

                         V


                                                                                                                        Kuenenia_stuttgartiensis         X         X         X         X         X         X 
Kuenenia_stuttgartiensis    952                      c                                       A   A DF   A  DEF A DEF A                       DEEEF  A                        D                                       G   I I    A  LGI D  YV V                       LMLRA  N   V EHQ H HPQA RD   E G   Y DANPADRPYEGWKPNDSFYKVSR     KY PAY

Jettenia_caeni              951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I MN   A  LGI D  YV V                       LMLR   N   V EHQ H  PEA KD   N G   Y DANPADRPYEGWKPSDPFYKVAR    CKY PAY

Brocadia_fulgida            951                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A  LGI D  YV V                       LMLRA  N   V EHQ N  PQA KD   N G   Y DANPADRPYEGWKPSDPFYKVSR     KY PSY

Scalindua_brodae            953                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A  L I D  YI V                       LMVRA  N   A EHQ H  PAA KD A N G   Y DANPVDRPYRGWKPNDPFYKVAR     KY PSY

Nitrospira_defluvii         949                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   I IN   A   GI D  Y  V                       LMIRA  N   V EHQ H  PQA KDR  N G  CY DGNPVDRPYRGWKPSDPFYKVAR     KY PSY

Nitrospira_nitrificans      948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A   GI D  YV I                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospira_inopinata        948                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   L IN   A   GI D  YV V                       LMIRA  N   V EHQ H  PQA KDR  N G   Y DGNPVDRPYRGWKPSDPYYKVAR     KY PAY

Nitrospina_gracilis         954                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V MN      LGI D  YV V                       LMLRA  N   V EWQ H  PFLCKD   N G   Y DANPADRPYMGWKPSDPRYKVAR     KY PAY

Nitrotoga_sp.               975                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V VN   A   GI E  YI V                        MVR       V EGF D  PLD KRF  D G   W DADPADRPYKGWKEGTPEYALARF   CRYFPGM

Hydrogenobaculum_sp.        958                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                           I IN   L  LGI D  YV V                       LLLRV  S   VVDAF E  THD QK   N G   W DADPQDRPFIGWQNKPEEYEVAR     RG FST

Beggiatoa_sp.              1086                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     IN   A  IGV D  WV V                       VV RA  S   R IEPFW  HKD DK   I N   E YND.................HGV  T  VV ARI

Thiocapsa_sp._KS1          1117                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  IGV D  WV I                        VARA  S   R GPT W  DDD RD   K N   E FNE.................NGIQ    VV HTV

Nitrolancea_hollandica_Lb  1087                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G     LN   A  IGI D  WV V                       MV RA  S   R IEPCW  DKD AR   K N   E YND.................NGV  T  AV ARV

Nitrobacter_winogradskyi   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrobacter_hamburgensis   1093                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGI D  WV V                       VV RA  S   R MDP W  DRD EK   E N   E YND.................NGV  T  NV RRI

Nitrococcus_mobilis        1098                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V IN   A  VGL D  WV V                       VV RA  S   R MDP W  DKD ER   K N   E YND.................NGV  T  NV RRV

Escherichia_coli           1113                      c                                       B   B KG   B  KdG B KdG B                       KdddG  B                        D                                       G   V LS   A  LGI D  WI V                       L ARA  S   R GPV W  EAD KD   A N   E FNS.................NGA T   VV QRV

Aromatoleum_aromaticum      869                      c                                       C   C JH   C  JIH C JIH C                       JIIIH  C                        D                                       G   V MN   A  LGI D   A L                         I V      R QPV H  SKD AE   K G M K FND.................FADCE M RTAPNV



                                                                                                                        Kuenenia_stuttgartiensis         X         X         X          X         X         X
Kuenenia_stuttgartiensis   1012         c                                              c         DF A    A   DF     A               DF A  DEEEF  A DF                                                          P         MM H    S   TV     R               FR G  QSITR     M   PYNCT  K SAWI SDK  QAHET PDGRALSP.SGYQSS  Y SQ     DWSM  HQL

Jettenia_caeni             1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHET PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Brocadia_fulgida           1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHES PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Scalindua_brodae           1013         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        SV     R               FR G  QSITR  L  M   PYHTT  K STNVATEK  KAHEN KDGMAMSK.DGYLSN  Y SQ     SW M  HQT

Nitrospira_defluvii        1009         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAVDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_nitrificans     1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAIDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_inopinata       1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H        SV     R               FR G  QS TR  L  M   PYHVT  K APFVATPK  KGHET PDGRAIAIDTGYQSN  Y CQ  F  NW M  HQT

Nitrospina_gracilis        1014         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR  L  M   PYHTA  K SCWT TER  KAHEE PDGRALSMTTPYQSN  Y GQ     SW M  HQT

Nitrotoga_sp.              1035         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          M          SM     R               FR G  QS TR  I      SQGSMR YYNAYAATYG  EGART ADGLAKSPRTNYQAM  S NH  C  AW N TNTT

Hydrogenobaculum_sp.       1018         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          I      S   SV                     YR G  QSVTR  L      PPGLAK WFNMYG SHG  KGTKVNKNGLAENPVTGYQSF  R SQ     GW N TLMG

Beggiatoa_sp.              1129         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         I  H    T   SI     R                R G  NSLTR  L  V   PQGVC WY SPER I..  PKSPL G.............GR A GH     TR K  LMM

Thiocapsa_sp._KS1          1160         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         IV H        NV                      R G  N  TR  M  A   PRDMS  Y QTERHV..  PFSSLAR........ERGASDL G NN AT  IM N  TMV

Nitrolancea_hollandica_Lb  1130         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MI H    T   SI     R                R G  NSLTR  I  M   QMGTC  Y APER I..  PKSQV G.............NR G AH     TR N  QMA

Nitrobacter_winogradskyi   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     IR N  FLA

Nitrobacter_hamburgensis   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     TR N  FLA

Nitrococcus_mobilis        1141         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         L  H    T    I     R                R G  NSLTR  L  L   QSGMC YY AVER I..Y PKSQI G.............GR A GH     TR N  YLA

Escherichia_coli           1156         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        NL                      R G  NSVTR         PAGMT  Y AQERIV..  PGSEITQ..............Q G IH     ITPK THMI

Aromatoleum_aromaticum      912         c                                              c         JH C    C   JH     C               JH C  JIIIH  C JH                                                          P         IV      Q          K               WK      L       L   QPKQC  YFWDAH Y......... G..............  ..PYDI LIGMPK  HLA

        V


                                                                                                                        Kuenenia_stuttgartiensis          X         X          X         X         X         
Kuenenia_stuttgartiensis   1071                                                                           A A       A A  DF  A A DEF                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFI G EADNHCI T P.  TL K T   NGGMGGKGVWDPVKTGYTAG

Jettenia_caeni             1071                                                                           B B       B B  KG  B B KdG                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFV G EADNHGI T P.  TL K T   DGGIGGKGLWDPAKTGYTAG

Brocadia_fulgida           1071                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V I KAE                    DSLFHKSKTSMKFI G EADNHGI TTP.  TL K T   DGGMGGKGVWDPAKTGYTAG

Scalindua_brodae           1072                                                                           B B       B B  KG  B B KdG                                                                                                        N V  KE  V I KAE                    DTLFHKKKVFMGFMHGGEADNHVV T P.  TL R T   DGGLGAKGVWEPARTGFTPA

Nitrospira_defluvii        1069                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKQANALKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_nitrificans     1068                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKSANGLKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_inopinata       1068                                                                           B B       B B  KG  B B KdG                                                                                              W Y       N V  KE  I I KAE                    DSLPGKHAIAWKFK G QVDHHAI T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospina_gracilis        1074                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V   KAE                    DSLFHKAKSKMKFM G EADNHAI ATP.  TL KFS   DGGMHGKGLWEPVRTGYTPE

Nitrotoga_sp.              1095                                                                           B B       B B  KG  B B KdG                                            N A  KE  V I  AE                    DTLANKKVFGQEIIIGHQNDVHCA G P.  SY K EL  KGGV.NGGVWHIAAKGYRPT

Hydrogenobaculum_sp.       1078                                                                           B B       B B  KG  B B KdG                                    F       T A  RE  A I KAE                    DTLVRKDLFGQTLNKG MLDVYCP G P.  GF K T   NGGIGNVGLWRPLSIGFRPQ

Beggiatoa_sp.              1174                                                                           B B       B B  KG  B B KdG                                  F F       T V  RD  V V                        GGYGQ......... T HLNYWGP G N.  TH M HYSRGVS....GFFLLT.......

Thiocapsa_sp._KS1          1210                                                                           B B       B B  KG  B B KdG                                  W Y       S    RD  V I K                      GGYAN......... T WLNYQGT PSE.  CV L R KPMETRGRKVIYQESQL..NVG

Nitrolancea_hollandica_Lb  1175                                                                           B B       B B  KG  B B KdG                                  W Y         I  RD  V V                        GGYAQ......... T MWNYWGPIG LT  TH A R.......................

Nitrobacter_winogradskyi   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G FT  TH V R   KVE....W............

Nitrobacter_hamburgensis   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G LT  TH V R   KLE....W............

Nitrococcus_mobilis        1186                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KLE                    GGSGQ......... T AWNYWGP G MT  TH A R   KLE....W............

Escherichia_coli           1200                                                                           B B       B B  KG  B B KdG                                    Y            RD  V V KM                     GGYAH.........LA GFNYYGTVGSN.  EF V R  KNID....WLDGEGND..QVQ

Aromatoleum_aromaticum      947                                                                           C C       C C  JH  C C JIH                                  F Y         V  R   V I KA                     GGYEQ......... R YFMNGSPAP TD GVR S K  .....................

                                                                                                                        Kuenenia_stuttgartiensis X           X                                               
Kuenenia_stuttgartiensis   1130                                                                                                                         NE..NDFMKKFLNGELIKVDA.                                      

Jettenia_caeni             1130                                                                                                                         NE..NDFMKKYLSGELIKVEKA                                      

Brocadia_fulgida           1130                                                                                                                         NE..NDFMKRYLNGELIKIEKA                                      

Scalindua_brodae           1131                                                                                                                         NE..SKFMKLYLQGGTTSVE..                                      

Nitrospira_defluvii        1128                                                                                                                         QE..NEFMVKWLKGEHIKIKV.                                      

Nitrospira_nitrificans     1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospira_inopinata       1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospina_gracilis        1133                                                                                                                         SPLKDRFAEMYLAGQY......                                      

Nitrotoga_sp.              1153                                                             YE..SLQMRTYLKGAFVSR...                                      

Hydrogenobaculum_sp.       1137                                                             NP..NKYFKKYLEAGYVIFV..                                      

Beggiatoa_sp.                                                                        ......................                                      

Thiocapsa_sp._KS1          1258                                                             A.....................                                      

Nitrolancea_hollandica_Lb                                                             ......................                                      

Nitrobacter_winogradskyi                                                             ......................                                      

Nitrobacter_hamburgensis                                                             ......................                                      

Nitrococcus_mobilis                                                                  ......................                                      

Escherichia_coli           1244                                                             ESVK..................                                      

Aromatoleum_aromaticum                                                               ......................                                      

                                                                                                                        Kuenenia_stuttgartiensis         X         X         X          X         X         X
Kuenenia_stuttgartiensis   1012         c                                              c         DF A    A   DF     A               DF A  DEEEF  A DF                                                          P         MM H    S   TV     R               FR G  QSITR     M   PYNCT  K SAWI SDK  QAHET PDGRALSP.SGYQSS  Y SQ     DWSM  HQL

Jettenia_caeni             1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHET PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Brocadia_fulgida           1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHES PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Scalindua_brodae           1013         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        SV     R               FR G  QSITR  L  M   PYHTT  K STNVATEK  KAHEN KDGMAMSK.DGYLSN  Y SQ     SW M  HQT

Nitrospira_defluvii        1009         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAVDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_nitrificans     1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAIDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_inopinata       1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H        SV     R               FR G  QS TR  L  M   PYHVT  K APFVATPK  KGHET PDGRAIAIDTGYQSN  Y CQ  F  NW M  HQT

Nitrospina_gracilis        1014         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR  L  M   PYHTA  K SCWT TER  KAHEE PDGRALSMTTPYQSN  Y GQ     SW M  HQT

Nitrotoga_sp.              1035         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          M          SM     R               FR G  QS TR  I      SQGSMR YYNAYAATYG  EGART ADGLAKSPRTNYQAM  S NH  C  AW N TNTT

Hydrogenobaculum_sp.       1018         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          I      S   SV                     YR G  QSVTR  L      PPGLAK WFNMYG SHG  KGTKVNKNGLAENPVTGYQSF  R SQ     GW N TLMG

Beggiatoa_sp.              1129         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         I  H    T   SI     R                R G  NSLTR  L  V   PQGVC WY SPER I..  PKSPL G.............GR A GH     TR K  LMM

Thiocapsa_sp._KS1          1160         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         IV H        NV                      R G  N  TR  M  A   PRDMS  Y QTERHV..  PFSSLAR........ERGASDL G NN AT  IM N  TMV

Nitrolancea_hollandica_Lb  1130         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MI H    T   SI     R                R G  NSLTR  I  M   QMGTC  Y APER I..  PKSQV G.............NR G AH     TR N  QMA

Nitrobacter_winogradskyi   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     IR N  FLA

Nitrobacter_hamburgensis   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     TR N  FLA

Nitrococcus_mobilis        1141         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         L  H    T    I     R                R G  NSLTR  L  L   QSGMC YY AVER I..Y PKSQI G.............GR A GH     TR N  YLA

Escherichia_coli           1156         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        NL                      R G  NSVTR         PAGMT  Y AQERIV..  PGSEITQ..............Q G IH     ITPK THMI

Aromatoleum_aromaticum      912         c                                              c         JH C    C   JH     C               JH C  JIIIH  C JH                                                          P         IV      Q          K               WK      L       L   QPKQC  YFWDAH Y......... G..............  ..PYDI LIGMPK  HLA

        V


                                                                                                                        Kuenenia_stuttgartiensis          X         X          X         X         X         
Kuenenia_stuttgartiensis   1071                                                                           A A       A A  DF  A A DEF                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFI G EADNHCI T P.  TL K T   NGGMGGKGVWDPVKTGYTAG

Jettenia_caeni             1071                                                                           B B       B B  KG  B B KdG                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFV G EADNHGI T P.  TL K T   DGGIGGKGLWDPAKTGYTAG

Brocadia_fulgida           1071                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V I KAE                    DSLFHKSKTSMKFI G EADNHGI TTP.  TL K T   DGGMGGKGVWDPAKTGYTAG

Scalindua_brodae           1072                                                                           B B       B B  KG  B B KdG                                                                                                        N V  KE  V I KAE                    DTLFHKKKVFMGFMHGGEADNHVV T P.  TL R T   DGGLGAKGVWEPARTGFTPA

Nitrospira_defluvii        1069                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKQANALKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_nitrificans     1068                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKSANGLKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_inopinata       1068                                                                           B B       B B  KG  B B KdG                                                                                              W Y       N V  KE  I I KAE                    DSLPGKHAIAWKFK G QVDHHAI T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospina_gracilis        1074                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V   KAE                    DSLFHKAKSKMKFM G EADNHAI ATP.  TL KFS   DGGMHGKGLWEPVRTGYTPE

Nitrotoga_sp.              1095                                                                           B B       B B  KG  B B KdG                                            N A  KE  V I  AE                    DTLANKKVFGQEIIIGHQNDVHCA G P.  SY K EL  KGGV.NGGVWHIAAKGYRPT

Hydrogenobaculum_sp.       1078                                                                           B B       B B  KG  B B KdG                                    F       T A  RE  A I KAE                    DTLVRKDLFGQTLNKG MLDVYCP G P.  GF K T   NGGIGNVGLWRPLSIGFRPQ

Beggiatoa_sp.              1174                                                                           B B       B B  KG  B B KdG                                  F F       T V  RD  V V                        GGYGQ......... T HLNYWGP G N.  TH M HYSRGVS....GFFLLT.......

Thiocapsa_sp._KS1          1210                                                                           B B       B B  KG  B B KdG                                  W Y       S    RD  V I K                      GGYAN......... T WLNYQGT PSE.  CV L R KPMETRGRKVIYQESQL..NVG

Nitrolancea_hollandica_Lb  1175                                                                           B B       B B  KG  B B KdG                                  W Y         I  RD  V V                        GGYAQ......... T MWNYWGPIG LT  TH A R.......................

Nitrobacter_winogradskyi   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G FT  TH V R   KVE....W............

Nitrobacter_hamburgensis   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G LT  TH V R   KLE....W............

Nitrococcus_mobilis        1186                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KLE                    GGSGQ......... T AWNYWGP G MT  TH A R   KLE....W............

Escherichia_coli           1200                                                                           B B       B B  KG  B B KdG                                    Y            RD  V V KM                     GGYAH.........LA GFNYYGTVGSN.  EF V R  KNID....WLDGEGND..QVQ

Aromatoleum_aromaticum      947                                                                           C C       C C  JH  C C JIH                                  F Y         V  R   V I KA                     GGYEQ......... R YFMNGSPAP TD GVR S K  .....................

                                                                                                                        Kuenenia_stuttgartiensis X           X                                               
Kuenenia_stuttgartiensis   1130                                                                                                                         NE..NDFMKKFLNGELIKVDA.                                      

Jettenia_caeni             1130                                                                                                                         NE..NDFMKKYLSGELIKVEKA                                      

Brocadia_fulgida           1130                                                                                                                         NE..NDFMKRYLNGELIKIEKA                                      

Scalindua_brodae           1131                                                                                                                         NE..SKFMKLYLQGGTTSVE..                                      

Nitrospira_defluvii        1128                                                                                                                         QE..NEFMVKWLKGEHIKIKV.                                      

Nitrospira_nitrificans     1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospira_inopinata       1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospina_gracilis        1133                                                                                                                         SPLKDRFAEMYLAGQY......                                      

Nitrotoga_sp.              1153                                                             YE..SLQMRTYLKGAFVSR...                                      

Hydrogenobaculum_sp.       1137                                                             NP..NKYFKKYLEAGYVIFV..                                      

Beggiatoa_sp.                                                                        ......................                                      

Thiocapsa_sp._KS1          1258                                                             A.....................                                      

Nitrolancea_hollandica_Lb                                                             ......................                                      

Nitrobacter_winogradskyi                                                             ......................                                      

Nitrobacter_hamburgensis                                                             ......................                                      

Nitrococcus_mobilis                                                                  ......................                                      

Escherichia_coli           1244                                                             ESVK..................                                      

Aromatoleum_aromaticum                                                               ......................                                      

  jjjjk       iiiiiiiiiii                                                                                               Kuenenia_stuttgartiensis         X         X         X          X         X         X
Kuenenia_stuttgartiensis   1012         c                                              c         DF A    A   DF     A               DF A  DEEEF  A DF                                                          P         MM H    S   TV     R               FR G  QSITR     M   PYNCT  K SAWI SDK  QAHET PDGRALSP.SGYQSS  Y SQ     DWSM  HQL

Jettenia_caeni             1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHET PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Brocadia_fulgida           1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHES PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Scalindua_brodae           1013         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        SV     R               FR G  QSITR  L  M   PYHTT  K STNVATEK  KAHEN KDGMAMSK.DGYLSN  Y SQ     SW M  HQT

Nitrospira_defluvii        1009         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAVDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_nitrificans     1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAIDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_inopinata       1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H        SV     R               FR G  QS TR  L  M   PYHVT  K APFVATPK  KGHET PDGRAIAIDTGYQSN  Y CQ  F  NW M  HQT

Nitrospina_gracilis        1014         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR  L  M   PYHTA  K SCWT TER  KAHEE PDGRALSMTTPYQSN  Y GQ     SW M  HQT

Nitrotoga_sp.              1035         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          M          SM     R               FR G  QS TR  I      SQGSMR YYNAYAATYG  EGART ADGLAKSPRTNYQAM  S NH  C  AW N TNTT

Hydrogenobaculum_sp.       1018         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          I      S   SV                     YR G  QSVTR  L      PPGLAK WFNMYG SHG  KGTKVNKNGLAENPVTGYQSF  R SQ     GW N TLMG

Beggiatoa_sp.              1129         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         I  H    T   SI     R                R G  NSLTR  L  V   PQGVC WY SPER I..  PKSPL G.............GR A GH     TR K  LMM

Thiocapsa_sp._KS1          1160         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         IV H        NV                      R G  N  TR  M  A   PRDMS  Y QTERHV..  PFSSLAR........ERGASDL G NN AT  IM N  TMV

Nitrolancea_hollandica_Lb  1130         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MI H    T   SI     R                R G  NSLTR  I  M   QMGTC  Y APER I..  PKSQV G.............NR G AH     TR N  QMA

Nitrobacter_winogradskyi   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     IR N  FLA

Nitrobacter_hamburgensis   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     TR N  FLA

Nitrococcus_mobilis        1141         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         L  H    T    I     R                R G  NSLTR  L  L   QSGMC YY AVER I..Y PKSQI G.............GR A GH     TR N  YLA

Escherichia_coli           1156         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        NL                      R G  NSVTR         PAGMT  Y AQERIV..  PGSEITQ..............Q G IH     ITPK THMI

Aromatoleum_aromaticum      912         c                                              c         JH C    C   JH     C               JH C  JIIIH  C JH                                                          P         IV      Q          K               WK      L       L   QPKQC  YFWDAH Y......... G..............  ..PYDI LIGMPK  HLA

        V


  jjjk     jjjk                  jjjjjjk         iiiiiii                                                                Kuenenia_stuttgartiensis          X         X          X         X         X         
Kuenenia_stuttgartiensis   1071                                                                           A A       A A  DF  A A DEF                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFI G EADNHCI T P.  TL K T   NGGMGGKGVWDPVKTGYTAG

Jettenia_caeni             1071                                                                           B B       B B  KG  B B KdG                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFV G EADNHGI T P.  TL K T   DGGIGGKGLWDPAKTGYTAG

Brocadia_fulgida           1071                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V I KAE                    DSLFHKSKTSMKFI G EADNHGI TTP.  TL K T   DGGMGGKGVWDPAKTGYTAG

Scalindua_brodae           1072                                                                           B B       B B  KG  B B KdG                                                                                                        N V  KE  V I KAE                    DTLFHKKKVFMGFMHGGEADNHVV T P.  TL R T   DGGLGAKGVWEPARTGFTPA

Nitrospira_defluvii        1069                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKQANALKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_nitrificans     1068                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKSANGLKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_inopinata       1068                                                                           B B       B B  KG  B B KdG                                                                                              W Y       N V  KE  I I KAE                    DSLPGKHAIAWKFK G QVDHHAI T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospina_gracilis        1074                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V   KAE                    DSLFHKAKSKMKFM G EADNHAI ATP.  TL KFS   DGGMHGKGLWEPVRTGYTPE

Nitrotoga_sp.              1095                                                                           B B       B B  KG  B B KdG                                            N A  KE  V I  AE                    DTLANKKVFGQEIIIGHQNDVHCA G P.  SY K EL  KGGV.NGGVWHIAAKGYRPT

Hydrogenobaculum_sp.       1078                                                                           B B       B B  KG  B B KdG                                    F       T A  RE  A I KAE                    DTLVRKDLFGQTLNKG MLDVYCP G P.  GF K T   NGGIGNVGLWRPLSIGFRPQ

Beggiatoa_sp.              1174                                                                           B B       B B  KG  B B KdG                                  F F       T V  RD  V V                        GGYGQ......... T HLNYWGP G N.  TH M HYSRGVS....GFFLLT.......

Thiocapsa_sp._KS1          1210                                                                           B B       B B  KG  B B KdG                                  W Y       S    RD  V I K                      GGYAN......... T WLNYQGT PSE.  CV L R KPMETRGRKVIYQESQL..NVG

Nitrolancea_hollandica_Lb  1175                                                                           B B       B B  KG  B B KdG                                  W Y         I  RD  V V                        GGYAQ......... T MWNYWGPIG LT  TH A R.......................

Nitrobacter_winogradskyi   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G FT  TH V R   KVE....W............

Nitrobacter_hamburgensis   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G LT  TH V R   KLE....W............

Nitrococcus_mobilis        1186                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KLE                    GGSGQ......... T AWNYWGP G MT  TH A R   KLE....W............

Escherichia_coli           1200                                                                           B B       B B  KG  B B KdG                                    Y            RD  V V KM                     GGYAH.........LA GFNYYGTVGSN.  EF V R  KNID....WLDGEGND..QVQ

Aromatoleum_aromaticum      947                                                                           C C       C C  JH  C C JIH                                  F Y         V  R   V I KA                     GGYEQ......... R YFMNGSPAP TD GVR S K  .....................

                                                                                                                        Kuenenia_stuttgartiensis X           X                                               
Kuenenia_stuttgartiensis   1130                                                                                                                         NE..NDFMKKFLNGELIKVDA.                                      

Jettenia_caeni             1130                                                                                                                         NE..NDFMKKYLSGELIKVEKA                                      

Brocadia_fulgida           1130                                                                                                                         NE..NDFMKRYLNGELIKIEKA                                      

Scalindua_brodae           1131                                                                                                                         NE..SKFMKLYLQGGTTSVE..                                      

Nitrospira_defluvii        1128                                                                                                                         QE..NEFMVKWLKGEHIKIKV.                                      

Nitrospira_nitrificans     1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospira_inopinata       1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospina_gracilis        1133                                                                                                                         SPLKDRFAEMYLAGQY......                                      

Nitrotoga_sp.              1153                                                             YE..SLQMRTYLKGAFVSR...                                      

Hydrogenobaculum_sp.       1137                                                             NP..NKYFKKYLEAGYVIFV..                                      

Beggiatoa_sp.                                                                        ......................                                      

Thiocapsa_sp._KS1          1258                                                             A.....................                                      

Nitrolancea_hollandica_Lb                                                             ......................                                      

Nitrobacter_winogradskyi                                                             ......................                                      

Nitrobacter_hamburgensis                                                             ......................                                      

Nitrococcus_mobilis                                                                  ......................                                      

Escherichia_coli           1244                                                             ESVK..................                                      

Aromatoleum_aromaticum                                                               ......................                                      

β35 α37

β36 β37 β38 α38

                                                                                                                        Kuenenia_stuttgartiensis         X         X         X          X         X         X
Kuenenia_stuttgartiensis   1012         c                                              c         DF A    A   DF     A               DF A  DEEEF  A DF                                                          P         MM H    S   TV     R               FR G  QSITR     M   PYNCT  K SAWI SDK  QAHET PDGRALSP.SGYQSS  Y SQ     DWSM  HQL

Jettenia_caeni             1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHET PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Brocadia_fulgida           1011         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR     M   PYGVT  K SAWI TER  KAHES PDGRALSAGTGYQSS  Y SQ     DWSM  HQL

Scalindua_brodae           1013         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        SV     R               FR G  QSITR  L  M   PYHTT  K STNVATEK  KAHEN KDGMAMSK.DGYLSN  Y SQ     SW M  HQT

Nitrospira_defluvii        1009         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAVDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_nitrificans     1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H    S   SV     R               FR G  QS TR  L  M   PYHVT  K APYV TAK  KGHET PDGRAIAIDTGYQSN  Y AQ  F  SW M  HQT

Nitrospira_inopinata       1008         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MA H        SV     R               FR G  QS TR  L  M   PYHVT  K APFVATPK  KGHET PDGRAIAIDTGYQSN  Y CQ  F  NW M  HQT

Nitrospina_gracilis        1014         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H    S   SV     R               FR G  QSITR  L  M   PYHTA  K SCWT TER  KAHEE PDGRALSMTTPYQSN  Y GQ     SW M  HQT

Nitrotoga_sp.              1035         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          M          SM     R               FR G  QS TR  I      SQGSMR YYNAYAATYG  EGART ADGLAKSPRTNYQAM  S NH  C  AW N TNTT

Hydrogenobaculum_sp.       1018         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P          I      S   SV                     YR G  QSVTR  L      PPGLAK WFNMYG SHG  KGTKVNKNGLAENPVTGYQSF  R SQ     GW N TLMG

Beggiatoa_sp.              1129         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         I  H    T   SI     R                R G  NSLTR  L  V   PQGVC WY SPER I..  PKSPL G.............GR A GH     TR K  LMM

Thiocapsa_sp._KS1          1160         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         IV H        NV                      R G  N  TR  M  A   PRDMS  Y QTERHV..  PFSSLAR........ERGASDL G NN AT  IM N  TMV

Nitrolancea_hollandica_Lb  1130         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MI H    T   SI     R                R G  NSLTR  I  M   QMGTC  Y APER I..  PKSQV G.............NR G AH     TR N  QMA

Nitrobacter_winogradskyi   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     IR N  FLA

Nitrobacter_hamburgensis   1136         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         M  H    T    I     R               WR G  NSLTR  I  L   QPGTC YY AVER V..Y PKSQE K..............  G GH     TR N  FLA

Nitrococcus_mobilis        1141         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         L  H    T    I     R                R G  NSLTR  L  L   QSGMC YY AVER I..Y PKSQI G.............GR A GH     TR N  YLA

Escherichia_coli           1156         c                                              c         KG B    B   KG     B               KG B  KdddG  B KG                                                          P         MM H        NL                      R G  NSVTR         PAGMT  Y AQERIV..  PGSEITQ..............Q G IH     ITPK THMI

Aromatoleum_aromaticum      912         c                                              c         JH C    C   JH     C               JH C  JIIIH  C JH                                                          P         IV      Q          K               WK      L       L   QPKQC  YFWDAH Y......... G..............  ..PYDI LIGMPK  HLA

        V


                                                                                                                        Kuenenia_stuttgartiensis          X         X          X         X         X         
Kuenenia_stuttgartiensis   1071                                                                           A A       A A  DF  A A DEF                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFI G EADNHCI T P.  TL K T   NGGMGGKGVWDPVKTGYTAG

Jettenia_caeni             1071                                                                           B B       B B  KG  B B KdG                                                                                              F F       N V  KE  V I KAE                    DSLFHKAKIGMKFV G EADNHGI T P.  TL K T   DGGIGGKGLWDPAKTGYTAG

Brocadia_fulgida           1071                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V I KAE                    DSLFHKSKTSMKFI G EADNHGI TTP.  TL K T   DGGMGGKGVWDPAKTGYTAG

Scalindua_brodae           1072                                                                           B B       B B  KG  B B KdG                                                                                                        N V  KE  V I KAE                    DTLFHKKKVFMGFMHGGEADNHVV T P.  TL R T   DGGLGAKGVWEPARTGFTPA

Nitrospira_defluvii        1069                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKQANALKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_nitrificans     1068                                                                           B B       B B  KG  B B KdG                                                                                              W F       N V  KE  I I KAE                    DSLPGKSANGLKFK G EIDHHAV T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospira_inopinata       1068                                                                           B B       B B  KG  B B KdG                                                                                              W Y       N V  KE  I I KAE                    DSLPGKHAIAWKFK G QVDHHAI T P.  CL R T   DGGIGARGPWEPVRTGFTPG

Nitrospina_gracilis        1074                                                                           B B       B B  KG  B B KdG                                                                                              F Y       N    KE  V   KAE                    DSLFHKAKSKMKFM G EADNHAI ATP.  TL KFS   DGGMHGKGLWEPVRTGYTPE

Nitrotoga_sp.              1095                                                                           B B       B B  KG  B B KdG                                            N A  KE  V I  AE                    DTLANKKVFGQEIIIGHQNDVHCA G P.  SY K EL  KGGV.NGGVWHIAAKGYRPT

Hydrogenobaculum_sp.       1078                                                                           B B       B B  KG  B B KdG                                    F       T A  RE  A I KAE                    DTLVRKDLFGQTLNKG MLDVYCP G P.  GF K T   NGGIGNVGLWRPLSIGFRPQ

Beggiatoa_sp.              1174                                                                           B B       B B  KG  B B KdG                                  F F       T V  RD  V V                        GGYGQ......... T HLNYWGP G N.  TH M HYSRGVS....GFFLLT.......

Thiocapsa_sp._KS1          1210                                                                           B B       B B  KG  B B KdG                                  W Y       S    RD  V I K                      GGYAN......... T WLNYQGT PSE.  CV L R KPMETRGRKVIYQESQL..NVG

Nitrolancea_hollandica_Lb  1175                                                                           B B       B B  KG  B B KdG                                  W Y         I  RD  V V                        GGYAQ......... T MWNYWGPIG LT  TH A R.......................

Nitrobacter_winogradskyi   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G FT  TH V R   KVE....W............

Nitrobacter_hamburgensis   1180                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KME                    GGYAQ......... T GWNYWGP G LT  TH V R   KLE....W............

Nitrococcus_mobilis        1186                                                                           B B       B B  KG  B B KdG                                  F Y       T I  RD  V V KLE                    GGSGQ......... T AWNYWGP G MT  TH A R   KLE....W............

Escherichia_coli           1200                                                                           B B       B B  KG  B B KdG                                    Y            RD  V V KM                     GGYAH.........LA GFNYYGTVGSN.  EF V R  KNID....WLDGEGND..QVQ

Aromatoleum_aromaticum      947                                                                           C C       C C  JH  C C JIH                                  F Y         V  R   V I KA                     GGYEQ......... R YFMNGSPAP TD GVR S K  .....................

    iiiiiiiii   jjjk                                                                                                    Kuenenia_stuttgartiensis X           X                                               
Kuenenia_stuttgartiensis   1130                                                                                                                         NE..NDFMKKFLNGELIKVDA.                                      

Jettenia_caeni             1130                                                                                                                         NE..NDFMKKYLSGELIKVEKA                                      

Brocadia_fulgida           1130                                                                                                                         NE..NDFMKRYLNGELIKIEKA                                      

Scalindua_brodae           1131                                                                                                                         NE..SKFMKLYLQGGTTSVE..                                      

Nitrospira_defluvii        1128                                                                                                                         QE..NEFMVKWLKGEHIKIKV.                                      

Nitrospira_nitrificans     1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospira_inopinata       1127                                                                                                                         QE..NEFMIKWLKGEHIKIKV.                                      

Nitrospina_gracilis        1133                                                                                                                         SPLKDRFAEMYLAGQY......                                      

Nitrotoga_sp.              1153                                                             YE..SLQMRTYLKGAFVSR...                                      

Hydrogenobaculum_sp.       1137                                                             NP..NKYFKKYLEAGYVIFV..                                      

Beggiatoa_sp.                                                                        ......................                                      

Thiocapsa_sp._KS1          1258                                                             A.....................                                      

Nitrolancea_hollandica_Lb                                                             ......................                                      

Nitrobacter_winogradskyi                                                             ......................                                      

Nitrobacter_hamburgensis                                                             ......................                                      

Nitrococcus_mobilis                                                                  ......................                                      

Escherichia_coli           1244                                                             ESVK..................                                      

Aromatoleum_aromaticum                                                               ......................                                      

α39 β39

 


