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AAA23445.1_type_II_(ansB)_Escherichia_coli/1-348                                cccc                                                  DEEF DEEEEF          A    A DF DF D                               GGTI                                                  I IL T    A          Y    V VE LV AMEFFKKTALAALVMGFSGAALALPN T  A      GGGDSATKSN TVGK G  N  N 

WP_011138590.1_typeII_Wolinella_succinogenes/1-3                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  V IL T    A          Y    V VD LL AMNAWKKTAVLALMS..ASVLMAKPQ T  A      GSGESSVKSS SAGA T  K  A 

QKG29091.1_type_II_Campylobacter_sp._RM16187/1-3                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  I IL T    A          Y    V VD LI AMRFSLKVFIVMIFS..ATMALAKPT Y  A      GSGSGALDTS TSGT T  K  A 

EIS1689357.1_Shigella_flexneri/1-348                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  I IL T    A          Y    V VE LV AMEFFKKTALAALVMGFSGAALALPN T  A      GGGDSATKSN TAGK G  N  N 

WP_231563885.1_type_II_Sulfurospirillum_cavolei/                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  IAIL T    A          Y    V VD LL A........MSALIS..ASSLIAKPT    A      GAGTSELKSS SAGA T  K  A 

WP_015849943.1_T._sibiricus/1-331                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  LLII T    A          Y    L ID IL L......................MKK    G      SAKT...EQG KS.V K  E  K 

WP_011250607.1_T._kodakarensis/1-328                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  LLVL T    A          Y    L AD IL L.......................MK    G      SAKT...EMG KA.A S  D  Q 

WP_015859055.1_T._gammatolerans/1-328                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  ILII T    A          Y    L VD IL I.......................MR    G      SSKT...ERG KA.T S  E  E 

WP_010884185.1_P._horikoshii/1-328                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  ILIL      A          Y    L V  IL L.......................MR    GM     SVKG...ERG ES.A S SK  K 

WP_011013191.1_P._furiosus/1-326                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  ILLI      A          Y    L V  VL I.......................MK    GM     SVKG...ENG EA.S S KE  D 

WP_013906452.1_P._yayanosii/1-328                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  LLIL      A          Y    L VE IL L.......................MR    GM     SVPS...EEG ES.S S  E  R 

WP_004066133.1_T._litoralis/1-331                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  ILII T    A          F    L ID IL  ......................MKR    G      SAKT...DAG KS.V T  E  EK

WP_010478656.1_T._zilligii/1-330                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  ILIL T    A          Y    L VE VL L.......................MK    G      SAKT...EDG KA.A S  E  D 

WP_014163150.1_T._lienii/1-342                                cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  ILII T                    L VE IL  .....................MSKK    G     SSVDS...GEGLSS.A P  E  RF

WP_213417497.1_type_I_Bacillus_subtilis/1-329                                  cccc                                                  KddG KddddG          B    B KG KG K                               GGTI                                                  LLML T    A               V AD LL  ......................MKK    T      SVEG...ENGLAP.G K  E  SY

WP_061804667.1_type_I_Priestia_endophytica/1-328                                cccc                                                  JIIH JIIIIH          C    C JH JH J                               GGTI                                                  LLLL T    A               V AD LL  ......................MKK    T      SVEG...ENGLSP.A K  E  SY

          70        80        90         100       110           X         X         X           X         X
AAA23445.1_type_II_(ansB)_Escherichia_coli/1-348                      c       c                      ccccc   F          A    DEEF DF DEF  A  DF  A         DF DEEEEEEEF                       S       W                      HGTDT   V          V    VVNI  Q MN      LA  I         DG VIT     M   PQLKD..IAN KGEQ    G  D  DNV LT  KK N..TDCDKT  F         EE

WP_011138590.1_typeII_Wolinella_succinogenes/1-3                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   V          I    I SI  Q MTG     LA  V         E  IIT     M   PAIND..LAT KGEQ S  G  E   KV LK  KR NELLAQKET AV         EE

QKG29091.1_type_II_Campylobacter_sp._RM16187/1-3                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   V          I    I NI  Q MN      LA  V         DG VIT     M   PEINK..IAT KGEQ S  G  E  NEV FK  NR NELLTSGKA  V         EE

EIS1689357.1_Shigella_flexneri/1-348                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   V          V    VVNI  Q MN      L   I         DG VIT     M   PQLKD..IAN KGEQ    G  D  DNV LT SKK N..TDCDKT  F         EE

WP_231563885.1_type_II_Sulfurospirillum_cavolei/                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   V          I    I SI  Q MT      LA  V         DG VIT     V   PAIND..MAT KGEQ S  G  E  NQV LK  KR NELLAQPDI  V         EE

WP_015849943.1_T._sibiricus/1-331                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A          I    IMNI  T I P     IA  V         DG IIT     L   KIKLE.NGYK DSTN    D  L H ED EI  KE FK..ALDDY  I         AY

WP_011250607.1_T._kodakarensis/1-328                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A          I    ILNL  T IQP     I   V         DG VIT     L   GIRRE.DGAK ETRD    D  L   ED VT GRA FE..AFDEY  I         AY

WP_015859055.1_T._gammatolerans/1-328                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A          I    VLNI  T IQP     I   V         DG VIT     L   GIRG..DGVK DTKD    D  L   ED IT GKA FE..SLNDY  I         AY

WP_010884185.1_P._horikoshii/1-328                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A          I    LMNV  T IQP     LA  I         DG VIT     M   GISS...EAK EARD    D  L   SD ER  KE EK..EVWEY  I         AY

WP_011013191.1_P._furiosus/1-326                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A               L NV  T IQP     LA  L         DG IVT     L   GIKD...CEDCDFLD K  D  L   ED VD  ET YK..NVKKY  I         AY

WP_013906452.1_P._yayanosii/1-328                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A          V    LLNI  T IQP     LA  V         DG VIT     L   GLEL...KWE EARD    D  L   ED VL  ET FE..AFEEF  V         AY

WP_004066133.1_T._litoralis/1-331                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A          I    ILNI  T IQP     IA  V         DG VIT     L   DIKLK.NGYE DTRN    D  L   ED ER  KE YK..ALEDY  I         AY

WP_010478656.1_T._zilligii/1-330                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   A          I    ILNL  T LQP     I   V         DG IIT     L   GIERH.DGFE ESRD    D  L   ED ET GKA FG..AFGEY  I         AY

WP_014163150.1_T._lienii/1-342                      c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT              A    LLNI  T IQP     IA  I         DG II      L  CESELSDLEYK DVMD    D  L   ED IK  EE GK..NFSVY  F  L      AY

WP_213417497.1_type_I_Bacillus_subtilis/1-329                        c       c                      ccccc   G          B    KddG KG KdG  B  KG  B         KG KdddddddG                       S       W                      HGTDT   V          M    LMNI  T MQP     IA  V         DG VIT     M   SKLDN..DYT ETQS    D  N   EY VE  EA KE..NYDAY  F         AY

WP_061804667.1_type_I_Priestia_endophytica/1-328                      c       c                      ccccc   H          C    JIIH JH JIH  C  JH  C         JH JIIIIIIIH                       S       W                      HGTDT   V          M    LMNL  T MQP     MA  V         DG VIT     M   SELDN..DYT ETKS    D  N   ED VK  NA QE..HYDEY  F         AY

                     S


 120        130       140       150       160       170   X          X         X         X         X         X
AAA23445.1_type_II_(ansB)_Escherichia_coli/1-348               c c             c   c                c        A   DF DEF    DEEF A A A A    A A DF DEF  A        DF DF                  P V             D   N                G        T   L   VK     V M G M P T      P  L NAV  A         V VV     AYF DLT  C.DK    V A R S SMSA G F  Y   VT ADKASANR  L  MNDT

WP_011138590.1_typeII_Wolinella_succinogenes/1-3               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LN  VK     V L G M   S      P  L NAV  A         V IV     AFF  LT  S.QK    V A RSG SMSA G M  Y   NV INKASTNK  V  MNDE

QKG29091.1_type_II_Campylobacter_sp._RM16187/1-3               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LN VVK     I M G M   S      P  I NAV  A         V V      AYF  L   S.DK    V A RSS SLSA G L  F   NV INKETAGK  V TMNDE

EIS1689357.1_Shigella_flexneri/1-348               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   L   VK     V M G M P T      P  L NAV  A         V VV     AYF DLT  C.DK    V A R S SMSA G F  Y   VT ADKASANR  L  MNDT

WP_231563885.1_type_II_Sulfurospirillum_cavolei/               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   L   VK     V     M   T      P  L NAV  A         V VV     SYF DLT  S.KK   FVAA RSS SMSA G M  F   NV INKETTGK  V  MNDE

WP_015849943.1_T._sibiricus/1-331               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LS MIK     I L G M P T      P  I TAI  A         V VA     ASM  F   NPNK    T S L I ENGS A R  R   KF MEDVA...  F  FMDK

WP_011250607.1_T._kodakarensis/1-328               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LS MIR     V L G M P T      P  L TAL  A         I VA     SSA  F   NPPI    T S L I EPNS A R  R   TF RKGFP...  Y  FMDK

WP_015859055.1_T._gammatolerans/1-328               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LS MLR     I L G M P T      P  L TAL  A         I VA     SSA  F   NVPI    T S L I EPNS A R  K   TF MKGFS...  Y  FMDK

WP_010884185.1_P._horikoshii/1-328               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        S   LS MLR     I L G M P T      P  L TAL  V         I IA     ASM  F   NPPI    T S L I EKNS A F  R   EF KLGIR...  Y  FNGK

WP_011013191.1_P._furiosus/1-326               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   IS MLR     I   G M P T      P  L TAI  A         V VA     SSM  F   NPPI   FT S I A EENS A L  Q   KF TSGIR...  Y  FNGK

WP_013906452.1_P._yayanosii/1-328               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LS MVR     I L G M P T      P  L TAL  A         V VA     ASM  F   NPPV    T A R I EPGS A R  W   RF IEGVP...  Y  FMDK

WP_004066133.1_T._litoralis/1-331               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LT MIR     V L G M P T      P  L  AI  A         I VA     ASM  F   GINK    T S R V EEES A R  KA  RF MEDVS...  F  FMDK

WP_010478656.1_T._zilligii/1-330               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LS MIR     V L G M P T      P  L TAL  A         V VA     SSA  F   NPPV    T S L I EQGS A R  K   TF KKGFP...  Y  FMGK

WP_014163150.1_T._lienii/1-342               c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LS MLR     I L G M P           V   V  A         V VV     ASM  F   NPTK    T S K APIANS AIP  ADS RF VSGCP...  Y  FNHK

WP_213417497.1_type_I_Bacillus_subtilis/1-329                 c c             c   c                c        B   KG KdG    KddG B B B B    B B KG KdG  B        KG KG                  P V             D   N                G        T   LS ML      I I G   P T         I  AI  A         V VV     SAA  Y  QHAKK    T SQI I FQKT AKK  TD  RF CEGVG...  Y  FDGR

WP_061804667.1_type_I_Priestia_endophytica/1-328               c c             c   c                c        C   JH JIH    JIIH C C C C    C C JH JIH  C        JH JH                  P V             D   N                G        T   LS ML      I I G   P T         I  AI  A         V VV     SAA  Y  QHARK    T SQI I FKKT AKK  TD  RF CEGVG...  Y  FDGR

  180       190       200       210       220       230    X         X         X         X         X         X
AAA23445.1_type_II_(ansB)_Escherichia_coli/1-348         c        c c c                                      DF A  DEEF A    DF DEEEF A  A    A                 A    A A         K        F S N                                      VL G  VT   T        V YG L  I    I                 V    E P   D RD   TN TDVAT K     P GY HNGK DYQRTPARKHTSDTPFD SKLN L K

WP_011138590.1_typeII_Wolinella_succinogenes/1-3         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      I     AT L T    A      G I  V    V                 I    E P  HAARE    N TAVN  A P T K GT YYGK EYFTQSVRPHTLASEFD SKIE L R

QKG29091.1_type_II_Campylobacter_sp._RM16187/1-3         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      I     VT   T           G I  V    V                 I    E P  HAARE   TN TGVET K P A K GT FYGN KYYMNPVRKHTVNSAFD TKIK L R

EIS1689357.1_Shigella_flexneri/1-348         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      VL G  VT   T        V YG L  I    I                 V    E P   D RD   TN TDVAT K     P GY HNGK DYQRTPARKHTSDTPFD SKLN L K

WP_231563885.1_type_II_Sulfurospirillum_cavolei/         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      I     VT V T    A      G I  V    V                 I    D P  HSARE    N SSVN  A P S K GT YYGN EYYMQPTRKHTVASEFD SKLE L R

WP_015849943.1_T._sibiricus/1-331         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      IM G   S V T    A   I YP V  V    I                 L    E P   L CRT   R LGLN  M     D AY KGEK LYNIPKEK.FQPNGSPE DTKY . R

WP_011250607.1_T._kodakarensis/1-328         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      IM G  VS V S    A   I YP I  V    V                      D P   L TR    H LGLN  Q     D AY KGDE LVRHKPR...IGNGEPLFDPEL . N

WP_015859055.1_T._gammatolerans/1-328         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      IM G  VS V S    A   I YP I  I    V                      D P   L TR    H LGLN  Q     D AY KGEE VIRHRPE...LPTGEPSFDPRI . N

WP_010884185.1_P._horikoshii/1-328         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      VM G  AS I S    A   I YP V  I    L                      E P   L VR    R MGFD  E     N AE KDDK RILHIPD...FYGDEFFSDIKY . K

WP_011013191.1_P._furiosus/1-326         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      VM G   S V T    A   I YP I  L    L                 L    D P   L VRT   R MSRD  E     I AE RGED VVNFIPK...FNNGEVT DLRH . K

WP_013906452.1_P._yayanosii/1-328         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      VM G  VS V      A   I YP I  V    I                 L    E P   L VR    RAVGLN  Q     D AY KGNR HWNAKPP...KLEGEPV DTRH . R

WP_004066133.1_T._litoralis/1-331         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      IM G   S I      A   I YP V  V    V                 L    E P   L CRT   RALGLN  M     D AY KGEE IYNLPQKR.FKPKGEPV DTKY . R

WP_010478656.1_T._zilligii/1-330         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      IM G  VS V S    A   I YP V  V    L                      D P   L TR    H TGPN  Q     D AY KGEE VIGHRPR...LSKGEPGFDPKI . D

WP_014163150.1_T._lienii/1-342         c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      VI    AS V S    A   V  P V  V    I                 V    D     RASR    A EDID  V   E P AL TSKY NYRKDFK..ANIEGPFS DVRR .NR

WP_213417497.1_type_I_Bacillus_subtilis/1-329           c        c c c                                      KG B  KddG B    KG KdddG B  B    B                 B    B B         K        F S N                                      VI G  A  L T    A   I YP I  I    I                 V          Q TR I  R KSYD  E     Y AF NEDG EYNKQVTEP..ENDTFT DTSLC.TN

WP_061804667.1_type_I_Priestia_endophytica/1-328         c        c c c                                      JH C  JIIH C    JH JIIIH C  C    C                 C    C C         K        F S N                                      VI G  A  L T    A   I YP I  I    I                 V          Q TR I  R KSYD  E     Y AF NEDG EYNKKIKE...EQHKFT DTSLC.TD
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Figure S1. Amino acid sequence comparison of mesophilic and thermophilic L-asparaginases



  240       250       260       270          280       290    X         X         X         X            X         X  
AAA23445.1_type_II_(ansB)_Escherichia_coli/1-348 c                       c      c c                          A DF A A A A A  DEF A  DEEF  A A A A      A   A  DF     DF DV                       G      G G                            IV     A      ALV A    IV  G     L      V   L  AA     VV S G  YNYAN SDLPAK   D GYD   SA V N N ...YKS FDT AT  KTGTA  R 

WP_011138590.1_typeII_Wolinella_succinogenes/1-3 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            IL A P     L  AAL A  K II  G                L  AA     VA S D  Y H DDTDV VN   Q GA    HA M N NP...FPLTQNA EK  KSGVV  R 

QKG29091.1_type_II_Campylobacter_sp._RM16187/1-3 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            II       P    I I    K II  G            V   L   V     VV   D  YSHSNDN DFAN S KNGA    SA M N NP...FPT LEV GEG KKGVV  RD

EIS1689357.1_Shigella_flexneri/1-348 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            IV     A      ALV A    IV  G     L      V   L  AA     VV S G  YNYAN SDLPAK   D GYD   SA V N N ...YKS FDT AT  KTGTA  R 

WP_231563885.1_type_II_Sulfurospirillum_cavolei/ c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            IV A P     M  AAV A  K II  G                L  AV     VA S D  Y H SDTDV VK   A GA    HA M N NP...FPLTQEA AE  KKGVI  R 

WP_015849943.1_T._sibiricus/1-331 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            VL V P L G I  AVL A  K IV  G     L      L   I  I      VI T V  R T G G E ID   D GY    LE Y A G PYRKSN LSK KE TPK.IP  M 

WP_011250607.1_T._kodakarensis/1-328 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                             I L P L P V  AVA A    IV  G     I      L   V   A     VV T VH R T G S E LR   R .TD   LE Y A G PYRGRN LEV SET RE.KP  M 

WP_015859055.1_T._gammatolerans/1-328 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                             L L P L P V  AVA    H IV  G     I      L   V  VA     VV T AY R T G S E FL   EK.V    LE Y A G PYRGRN LEA SR  RE.KP  M 

WP_010884185.1_P._horikoshii/1-328 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            VI L P L G I   AL L  K II  G     I      L   V  I      VV T L  K I G S D VRE  R GY    LE Y V G PYRGTD FEV SS SKR.IP  L 

WP_011013191.1_P._furiosus/1-326 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            VI L P L G I  AAV L  R IV  G     I      L   I  L      IV T L  K I G S D FR   E GY    IE Y A G PYRGSD LQT EE SKE.IP  M 

WP_013906452.1_P._yayanosii/1-328 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            VL L P M G V  AAL L  R IV  G     I      L   V  VA     VV T L  R V G E D LE   E GY    LE Y V G PYRGRD LDV RR  TE.IP  M 

WP_004066133.1_T._litoralis/1-331 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                             I L P L G A  ALV A  R IV  G     I      I   I  I      VV T VF R T G D N ID   K GY    LE Y A G PYRKRD LSK RE TPQ.IP  M 

WP_010478656.1_T._zilligii/1-330 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                             L L P L P V  AVA    H II  G     I      L   V  VA     VV T AY R T G S E FL   NK.A    LE Y A G PYRGRD LSA SE  RE.KP  M 

WP_014163150.1_T._lienii/1-342 c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            VL I P L P I   VI      LI        L      L   L  AA     VV T F  K F G E S VET  ERDIS   VESF A G PYRGRN LDI SK  AQ.IP  L 

WP_213417497.1_type_I_Bacillus_subtilis/1-329   c                       c      c c                          B KG B B B B B  KdG B  KddG  B B B B      B   B  KG     KG KV                       G      G G                            LL L P L P M  AL  M  K IV        V      I   V  LI     VV T C  K H G K E FD  KS .Y    IESY S G PFEGRD LSK NE  ESGIV  I 

WP_061804667.1_type_I_Priestia_endophytica/1-328 c                       c      c c                          C JH C C C C C  JIH C  JIIH  C C C C      C   C  JH     JH JV                       G      G G                            LL L P L P M  AL  L  K IV        I      I   I  LV     VV T L  R H G K E FD  KG .Y    IESY S G PFEERN LEK NE  ESGVV  I 

        300       310       320       330       340          X         X         X         X         X
AAA23445.1_type_II_(ansB)_Escherichia_coli/1-348                                       c   c                 F A       A  DF    A  A A    DF       DF DF  A     A  A                                           L   L                 S V       T  DA    A  G V    LN          A   T     I  I      R PTGA... TQ  EVDD KY F ASGT  PQKARVL QL  TQ KDPQQ QQ FNQY.

WP_011138590.1_typeII_Wolinella_succinogenes/1-3                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 S V       T  EA       G V    LN        M A   T     I  I      R GSGS... TQ  EVDDKKL F ATES  PQKARVL  L  TK SDREA QK FSTY.

QKG29091.1_type_II_Campylobacter_sp._RM16187/1-3                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 S V       T           G L    LN        M A   T     I         R GSGE... TLNGEVDDGKY F ASDN  AQKARVL  L  TQ NDKAK QEFFYTH.

EIS1689357.1_Shigella_flexneri/1-348                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 S V       T  DA    A  G V    LN          A   T     I  I      R PTGA... TQ  EVDD KY F ASGT  PQKARVL QL  TQ KDPQQ QQ FNQY.

WP_231563885.1_type_II_Sulfurospirillum_cavolei/                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 S V       T  E     A  G I    LN        M     T     L  L      R GSGS... TL GEVDD KY F ATTT  PQKARVL  LG TK NDKKA QK FLEY.

WP_015849943.1_T._sibiricus/1-331                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T A          EV    L  G I    MT        M A   T     I  I      Q LYDGVDMRKY  GRKA ET I PAKD  KEATITK  W  GH KDVEK RE MHTNY

WP_011250607.1_T._kodakarensis/1-328                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T A       T  EV    L  G I    MT        M A   T     I  I      Q LYGGVDL RY  GRRA EA V PAGD  KEATLTK  W  GH RDLEE RK MERNI

WP_015859055.1_T._gammatolerans/1-328                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T A          EV    L  G I    MT        M A   T     V  I      Q LYGGVDLRRY  GRRA EA V PAGD  KEATLVK  Y  GR NGLEE RR MEKNL

WP_010884185.1_P._horikoshii/1-328                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T A       Q   V    L  G I    MT        M I   T     V  L      Q IYDGVDL RYK GRIA EA V PAGD  KEATITK  W  GH KNIEE KQ MGKNI

WP_011013191.1_P._furiosus/1-326                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T A       T   V    L  G I    MT        M I   T     I  L      Q MYDGVDL RYK GRLA RA V PAGD  KEATVTK  W  GH NNVEE KV MRKNL

WP_013906452.1_P._yayanosii/1-328                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T         T   V    L  G I    MT        M I   T     V  L      QTLYDGVDL KYK GRKA EV V PAGD  KEATITK  W  GH RDVGE RR MLTNM

WP_004066133.1_T._litoralis/1-331                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T A       T  EV    L  G I    MT        M A   T     V  I      Q LYDGVDL KY  GRKA EA I PAKD  KETTITK  W  GH KNVEE KE MHTNY

WP_010478656.1_T._zilligii/1-330                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T A          EV    L  G I    MT        M A   T     V  I      Q LHGGVDLMKY  GRRA EA V PAGD  KEATLVK  W  GH KNVDE RE ILTNV

WP_014163150.1_T._lienii/1-342                                       c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 S V          EV    L  G I    MS        M V   T     I  L      Q LYNGVNLHTY  GIRA KA V SAED  KEAAVTK  W  GH KNIDE RR FKTPI

WP_213417497.1_type_I_Bacillus_subtilis/1-329                                         c   c                 G B       B  KG    B  B B    KG       KG KG  B     B  B                                           L   L                 T         S  EV         I    MN        M A   S     V  I      QCLEEGEDM IY  GRRVNQDLI RSRN  TEAIVPK  W  GQ SDLPV KR METPI

WP_061804667.1_type_I_Priestia_endophytica/1-328                                       c   c                 H C       C  JH    C  C C    JH       JH JH  C     C  C                                           L   L                 T         S  EV         I    MN        M A   S     V  I      QCLEEGEDM IY  GRRVNQDLI RSRN  TEAIVPK  W  GQ PDLHE KR METPV

    
AAA23445.1_type_II_(ansB)_Escherichia_coli/1-348 ................

WP_011138590.1_typeII_Wolinella_succinogenes/1-3 ................

QKG29091.1_type_II_Campylobacter_sp._RM16187/1-3 ................
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WP_015849943.1_T._sibiricus/1-331 VNEIKS..........

WP_011250607.1_T._kodakarensis/1-328 AGEITGS.........

WP_015859055.1_T._gammatolerans/1-328 AGELSSAF........

WP_010884185.1_P._horikoshii/1-328 TGELTRVS........

WP_011013191.1_P._furiosus/1-326 VGELRD..........

WP_013906452.1_P._yayanosii/1-328 VGEIGKSA........

WP_004066133.1_T._litoralis/1-331 ADEIEG..........

WP_010478656.1_T._zilligii/1-330 SDEIGKKES.......

WP_014163150.1_T._lienii/1-342 AGEIKQHKIYYRTPQR

WP_213417497.1_type_I_Bacillus_subtilis/1-329   ADDVVL..........

WP_061804667.1_type_I_Priestia_endophytica/1-328 ADDVVL..........
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Identical amino acid residues are marked in red. The substrate-binding Ser residue is marked by a red star. 
ESPript 3.0 was used for multiple sequence alignments [28].




