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Supplementary,Figure,S1.!Structural!and!topological!comparison!of!NleC!with!
other!Zincins.!Representations!of!proteins!have!α;helices!in!yellow,!β;strands!in!
blue,!and!loops!in!grey.!The!active!site!Zn2+!is!shown!as!a!grey!sphere,!while!the!
coordinating!residues!and!active!site!glutamate!are!depicted!in!magenta!stick!
format.!The!topology!diagrams!highlight!the!similarity!of!the!NleC!structure!to!the!
other!Zincins.!The!similar!structures!are!highlighted!in!the!NleC!structure,!with!
green!for!botulinum!neurotoxin,!orange!for!tricorn!aminopeptidase,!and!purple!for!
astacin.!The!conserved!active!site!motif!which!contains!the!coordinating!residues!in!
bold!is!also!shown!for!each!Zincin.!!
! !
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Supplementary,Figure,S2.!SDS;PAGE!results!for!NleC!cleavage!of!NFκB!subunits.!
A)!Cleavage!of!NFκB!subunits!by!NleC.!20!µM!RelA,!RelB!or!p50!was!incubated!for!
10!minutes!with!20!nM!NleC!before!quenching!the!reaction!by!addition!of!running!
buffer!and!boiling!for!2!minutes.!This!sample!was!run!on!an!SDS;PAG!with!a!zero!
timepoint!control,!before!the!addition!of!NleC.!B)!Cleavage!of!alanine!mutants!of!
RelA!by!NleC.!20!µM!of!each!RelA!alanine!mutant!was!incubated!with!20!nM!NleC!for!
10!minutes.!Samples!were!quenched!by!addition!of!running!buffer!and!boiling!for!2!
minutes.!Samples!are!shown!before!the!addition!of!NleC!and!after!10;minute!
incubation.!The!SUMO!tag!was!cleaved!before!the!activity!assay.!
! !



Supplementary,Figure,S3.!NFATc2!comparison!to!RelA.!A)!Overlay!the!DNA;
binding!domains!of!RelA!and!NFATc2.!NFATc2!is!in!yellow!and!RelA!in!pink.!The!
residues!in!RelA!that!were!found!to!be!most!important!for!efficient!cleavage!are!
shown!in!stick!form.!Residues!in!NFATc2!that!overlay!with!these!are!also!shown.!
PDB!ID:!2AS5,!chain!N.!B)!Cleavage!assay!for!NFATc2.!10!µM!NFATc2!was!incubated!
with!20!nM!NleC!and!timepoints!taken!over!24!hours.!The!timepoints!were!
quenched!with!the!addition!of!running!buffer!and!boiling!for!2!minutes.!No!cleavage!
is!apparent.! !
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Supplementary,Figure,S4.!Fusion!protein!containing!NleC!cleavage!site!in!RelA.!A)!
Schematic!of!10x;His;SUMO;RelA!(residues!29;49);BamD!fusion!protein.!In!between!
the!SUMO!and!BamD!proteins,!twenty!total!residues!of!RelA!are!centered!around!the!
NleC!cleavage!site.!B)!Cleavage!assay!for!RelA!fusion!protein!compared!to!RelA!Rel;
homology!domain.!20!µM!of!RelA(29;49)!fusion!protein!and!5!µM!of!RelA!(17;291)!
were!incubated!with!20!nM!NleC!and!timepoints!taken.!The!reactions!were!
quenched!by!addition!of!SDS!running!buffer!and!boiling!for!2!minutes.!No!cleavage!
of!the!RelA!(29;49)!fusion!protein!is!apparent.!
! !
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Supplementary,Figure,S5.!Representative!SDS;PAGE!result!for!NleC!mutant!
cleavage!of!RelA.!Seven!NleC!mutants!were!tested!for!their!ability!to!cleave!His;
SUMO;RelA!(residues!17;291).!20nM!NleC!was!incubated!with!20µM!RelA!for!10!
minutes!and!the!reaction!quenched!by!addition!of!SDS!running!buffer!and!boiling!for!
2!minutes.!The!control!lane!contains!no!NleC.!
! !
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Supplementary,Figure,S6.!DNA!mimicry;motivated!model!of!NleC!and!RelA!
interaction.!After!the!active!site!cleft!of!NleC!is!overlaid!with!the!major!groove!of!
DNA!and!the!negative!charges!aligned,!the!structure!of!RelA!bound!to!DNA!shows!
good!shape!complementarity!with!NleC!and!no!significant!clashes.!NleC!is!shown!as!
a!transparent!gray!surface!representation,!with!RelA!in!pink.!The!scissile!bond!of!
RelA!is!depicted!in!yellow.!The!active!site!zinc!is!depicted!as!a!dark!grey!sphere.!The!
minor!clashes!between!the!two!structures!are!highlighted!in!a!circle,!and!map!to!two!
dynamic!loops!in!NleC!and!RelA.!(Real!A!is!PDB!ID:!2RAM,!chain!B.)!
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                      TT                                    EHEC/1-330                   
EHEC/1-330                        4   LQ                       YADYVL  G      LS   L  V   V   V PS  SNFNFSAPAGYSAPIAPNRAENA      DI KRI..P  AAD SN YES IRA H
E._coli/1-328                     4   LQ                       YADYVL  G      LS   L  V   V   V PV  PGFNFFAPAGYSAAVAPNRAENA      DI KRI..P  AAD SN YES IRA H
Citrobacter_rodentium/1-330       4   LQ                       YADYVL  G      LS   L  L   V   V PS  PSFNFFAPAGYSAAVAPNRSDNA      DI KRI..P  AED GN YEN IRA R
E._coli_O111:H-/1-328             4   LQ                       YADYVL  G      LS   L  V   V   V PV  PSFNFFAPAGYSAAVAPNRADNA      DI KQT..P  AAD SN YEN IRA H
Yersinia_aldovae/1-339           13   LQ                       YADYVL  G       S   L  L   V   V TS  PSFNFSAQEGYSAAVAPNHSDNA      DI KRI..PF TAD GN YEN IHA H
E._coli/1-351                     4   LQ                       YADYVL  G      LS   L  V   V   V PS  SNFNFSAPAGYSAPIAPNRAENA      DI KRI..P  AAD SN YES IRA H
S._typhimurium/1-330              4    T                       YADYVL  G       S   L  L   V   V SSS PCLNFAPQKEYSAAVVPHPSKNA      ET KRI..PF AAD SN YQS IYA H
E._coli/1-229                ............................................................
Vibrio_tasmaniensis/1-518        14   VT                       YA YVV  G      LT      I   I   V TV  P.RDAFAESERP.....ERDSDD  N   NT IQQ..P  RTQRAA SSA TQS V
Vibrio_sp./1-518                 14   MN                       YADYVV  G      LT   L  L   I   V LA  T.KFVLANNDRP.....DQHSDE      NT ADQ..Q  YSQ VA SSA SRS V
Vibrio_azureus/1-518             13                            YADYVL  G      LT   L  L   I   V LSSLTITPVMANNEKP.....HYGSDE      SK NEH..R  ATQ SE SSA SRS V
Photobacterium_damselae/1-512     7   IN                       YADYVV  G      LN   I  L   V   V LA  S.NFVLANNDKP.....DASDDK      RL SEH..P  HTQ IE SSA SRA L
Vibrio_caribbenthicus/1-518      12   MN                       YADYVV  G      LT   M  L   I   V LA  T.KFVLANNGAP.....DRDSDE      NR ANQ..Q  YAQ VA SSA SRS V
Arsenophonus_nasoniae/1-486       1                            YA YV          LS   L  L   L   V ...................MKNRNEDA  S  CGNDHEF..S  DDV TR TIE RTA S
Arsenophonus_nasoniae/1-515       6   M                        YA  VI  G      LS   L  I   V   I .. RLNQQQPNPAHET.....FRRSDG  AH  TI ERN..R  EAQ YD IVR RQS R
Arsenophonus_nasoniae/1-507       1   MQ                       YAEYVV  G      LS   I  M   V   I ..  NNQDQVNQ.NEI.....FRKMDD      TN ARA..E  SRQ EE IID RRT N
Vibrio_nigripulchritudo/1-887   601   L                        YVE V   G      L       I   V   I FP DIEGEFYGITRHGLKGGMNKFLDS   H TAM SQD..A DYPSRVQ EDN SLG R
Arsenophonus_nasoniae/1-579      61   LN                       YAEFV   G      I    I      I   I RA  S..........L.....FAQSNQ     CTE QRNIDQ DDNF SNYMIQ RHA D

                                                            EHEC/1-330                   
EHEC/1-330                       62  S   LID HTV MI  TV DAL  S TF  AV Y I      IG         I Y N D RSR   Q   D  GN  L   SR Q  RD  S G HNEKVH  C........ K R E
E._coli/1-328                    62  S   LID HTV MI  TV DAL  S TF  AV Y I      IG         I Y N D RSR   Q   D  GN  L   SR Q  RD  S G HNEEVH  C........ K R E
Citrobacter_rodentium/1-330      62  S   LID HTV MI  TI DAL  S TF  AV Y I      IG         I Y N D RSK   Q   D  GN  L   SR Q  RD  S G HNKEVH  C........ K R E
E._coli_O111:H-/1-328            62  S   LID HTV MI  TV DAL  S TF  AV Y I      IG         I Y N D RSR   Q   D  GN  L   SR Q  RD  S G HNKEVY  S........ K R E
Yersinia_aldovae/1-339           71  S   LID HTA MI  TV DAL  S TF  AV Y I      LG         I Y N D LSR   Q   D  GN  L   SR Q  RE  S G HNNEVH  C........ K R E
E._coli/1-351                    62  S   LID HTV MI  TV DAL  S TF  AV Y I      IG         I Y N D RSR   Q   D  GN  L   SR Q  RD  S G HNEKVH  C........ K R E
S._typhimurium/1-330             62  S   LID HTA MI  TV DAL  S TF  AV Y I      LG         I Y N S RSR   Q   N  GN  L   SR Q  RD  I G HNKEVQ  C........ T R E
E._coli/1-229                     1                                            L          L   T ......................................MRRYT VA........ NTE N
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Vibrio_sp./1-518                 66  S   IAD HT  AI  TL DAL  S TF   V F L      VG         I F N S YGS   R  SA  EY  I   FN P  QHS A G NNNREN  ........Q L T E
Vibrio_azureus/1-518             66  S   LID HTA  I  TL DAL  S TF  AV F I      LG         I F N A YGR   R   AS EY  I   MN P  QS  S G NNQQET  ........R Q S E
Photobacterium_damselae/1-512    59  S   IID  TA A   TV DAL  S TF  IV F L      LG         I Y N L YPN   RY  A TEY  I   FH P  RH  S G HNQQEN  ........H R T E
Vibrio_caribbenthicus/1-518      64  S   IVD HTA AI  TL DAL  S TF  AV F L      VG         I F N S YGS   R   A  EY  I   FN P  QH  S G NNDIDN  ........N L T L
Arsenophonus_nasoniae/1-486      40  S   LLD HTA AI  TI EAL  S  F  II F I      LG         I Y N R YHN   R   Y  ED  R   LM QA QR  D S REDNEQ  F........ N R V
Arsenophonus_nasoniae/1-515      57  S   LAE  TA AI  TI  AI  S TF  AL F        AG         L Y N Q YCF   PY  F  ED  RT  HL T  RN  A SGSRERRD  VLRSQDITR H R L
Arsenophonus_nasoniae/1-507      51      LVD HTA AI  TI EAL  S TF  AV F L      L          L Y N DRASF   R   I  ED  H   LF Q  RQ  V S REERNN NFSHNSVLPN Y M L
Vibrio_nigripulchritudo/1-887   659  S   LID  TA  I  TV EAL  S TF  AI F        L          I Y S D YRR   RY  DS ER  H   HL E  QH  S SKQRNYDP ES........ L E E
Arsenophonus_nasoniae/1-579     106  S   IID  TA  I  TI EA   S TF  AM F I      L          V Y N L AGY   EE  FN EE  H  FTE P  RL  A S GESRSN NFEQNPVLSE R R Y
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    TT                     TT                  TT           EHEC/1-330                   
EHEC/1-330                      114                                P                            YELN         I  L   EL    DV Q  I         EA E      P VS  VA    EESSVKIDD QS TCN  YEY.  G E  FP..IC...  G NDN.EE Y  FS  
E._coli/1-328                   114                                P                            YE N         I  L   EL    DV Q  IL        EA E      P VS  VA  R EESPVKVDD QS TCT  YEY.  G E   P..IC...  G NDN.EE Y  FS  
Citrobacter_rodentium/1-330     114                                P                            YELN         I  L   EL    DV Q  IL        EA E      P VS  VA    GESPVKVDD QS TCT  YEY.  G E   P..IC...  G NDN.EE Y  FS  
E._coli_O111:H-/1-328           114                                P                            YE N         I  L   EL    DV    IL        EA E      P VS  VA  R EESPVKVDD QS TCT  YEY.  GKE   P..IC...  G NEN.EE Y  FS  
Yersinia_aldovae/1-339          123                                P                            YELN         I  L   EL    DV Q  V         EA E      P VS  VA    GESPVEVDD QS TCT  YEY.  G E  FP..IC...  G DDH.EE Y  FS  
E._coli/1-351                   114                                P                            YELN         I  L   EL    DV Q  IL        EA E      P VS  VA    GESAIKIDD QS TCN  YGY.  G E   P..IC...  G NDN.EE Y  FS  
S._typhimurium/1-330            114                                P                            YEIN         I  L   EL    EA Q  IL        EA          IS  AA    EDSPVGVDS HL THS  YEY.  G E   P..IC...  RKDEH.EEAY  FS  
E._coli/1-229                    15                                P                              LT         I  L   EL    DV Q  I         EA E      P VS  VATS  KNLLVKIDD QS TCN  YEY.  G E  FP..IC...  G NEN.EE Y  FS  
Vibrio_tasmaniensis/1-518       118                                P                            YEVN         V  V   DI    DA Q  II        EA E      P VN  VA    EEREGDFSD DE EID  EDS.  E V   A.....SH  R NDY.GT V  IG  
Vibrio_sp./1-518                118                                P                            YEIS         V  V   DI    DA Q  LI        EA E      P VN  AA    EEREGDFSD DD EID  AYS.  D V   A.....SH  R DDY.GN V  IG  
Vibrio_azureus/1-518            118                                P                            YEIN         I  I   EI    DA N  LI        EA E      P VN  LA    PDQDM.FED DE EAW  EES.  T S   C.....IN  K DDE.GN I  IC  
Photobacterium_damselae/1-512   111                                P                            YEIN         V  V   DI     A Q  LI        EA E      P VN  VA    NNREDEFSL SE SYD  KNS.N Q V   A.....FN  R DRA.GT I  MG  
Vibrio_caribbenthicus/1-518     116                                P                            YEIN         V  V   DI    DA Q  I         EA E      P VN  AA    EEREGDFSD DD DID  EDS.  D V  FA.....NH  K DNN.GT I  VG  
Arsenophonus_nasoniae/1-486      92                                P                            YELS         L  I   EI     A N  II        EA E      P VN   A    ENSEDR..R RS SIQ  EES.N E M   I..HG...  G DAN.EH Y  ISP 
Arsenophonus_nasoniae/1-515     117                                P                            Y M          L  L   EI     A T  IV        DA D        VS  I  V RQYTDR..RR DQ SLT  LTA.T E V   PEEILTFE  R PDL....F  IS S
Arsenophonus_nasoniae/1-507     111                                P                            YEL             I   EI     V T  II         L D        IT  VA   R...DR.HRRFQD RPE  TRS.T D V   G..ISSNSN T NIY.QD.I  IS  
Vibrio_nigripulchritudo/1-887   711                                P                            YELT         L  V    I    D  N  I            E      P I   AA    DAAEDTFGS RN TAEH LGVN PQ S  YV..HM...QFA TPD.GT L KVG  
Arsenophonus_nasoniae/1-579     166                                P                            Y  N         L      D      L S  VL                  P I   VV LR PNSNVRLEN AAYDL. TALS.N N P   S....NIYFSLPEGNINH Y AIP  

  TT                                                        EHEC/1-330                   
EHEC/1-330                      167 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G S P            EI A RVAQEL W  VP   DTD Y MPS   G           S   .SGDSNIEL       R      G S.  D.
E._coli/1-328                   167 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G S P            EI A RVAQEL W  VP   DTD Y MPS   G           A   .SGDSNIEL       R      G S.  D.
Citrobacter_rodentium/1-330     167 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G S P            EI A RVAQEL W  VP   DTD Y MPS   G           A   .SGDSNIEL       R      G T.  D.
E._coli_O111:H-/1-328           167 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G S P            EI A RVAQEL W  VP   DTD Y MPS   G           A   .SGDSNIEL       R      G S.  D.
Yersinia_aldovae/1-339          176 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G S P            EI A RVAQEL W  IP   DAD Y MPS   G           A   .SRDSNIEL       R      G P.  D.
E._coli/1-351                   167 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G S P            EI A RVAQEL W  VP   DTD Y MPS   G           S   .SGDSNIEL       R      G S.  D.
S._typhimurium/1-330            167 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G   P            EI A RIAQEL W  IP   DTD C MPS   G           AG  .LEDGNIEP       R      G S.  E.
E._coli/1-229                    68 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     II HV G S P            EI A RVAQEL W  VP   DTD Y MPS   G           S   .SGDSNIEL       R      G S.  D.
Vibrio_tasmaniensis/1-518       171 P         WQ  LIHE  H  T   D          GPT  L                    S D     E     VI HI G S              EI A  VANEL W  IP   SIH S YPW   A           S  ADSLNRH...       QN     N P.  T.
Vibrio_sp./1-518                171 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     VI HI G S              EI A RIANEL W  IP   RID S YSW   A           S  TDEVDRH...       Q      H P.  I.
Vibrio_azureus/1-518            170 P         WQ  LIHE  H  T   D          GPT  L                    S E     E     MI HI G S P            EI A RVA E  W  VP   STH E YSW   A           S   DSEVRH...       Q   R NN F.  S.
Photobacterium_damselae/1-512   164 P         WQ  LIHE  H  T   D          GPT  L                    S       E     IV HV G S              EI A  VA EL W  IP   SLF GRYSW   A           S  THEENKQ...       QM  A  H T.  T.
Vibrio_caribbenthicus/1-518     169 P         WQ  LIHE  H  T   D          GPT  L                    T E     E     VI  I   Q              EI A RIANEL W  IP   HIN S YFW   S       Q  AS  TDELDRH...       Q      N P.  T.
Arsenophonus_nasoniae/1-486     143 P         WQ  LIHE  H  T   D          GPT  L                    S D           LI HL G S P            EI   RVA DL W  IP   SYT R YNH  SS           A   ..ESNEDRL      TQ   I  N H.  Q.
Arsenophonus_nasoniae/1-515     170 P         WQ  LIHE  H  T   D          GPT  L                    S             II  I     P            EI A  IA EI W  IP   NHN VHYPF  TG       A  DAG  PENEQTARL       NQ  R  S N.  V.
Arsenophonus_nasoniae/1-507     162 P         WQ  LIHE  H  T   D          GPT  L                    S             II  I     P            DI A RIASEM    I    NYL EHYPI  YT       A  NAG  PEGEE..RI       Y      DLR. QR.
Vibrio_nigripulchritudo/1-887   765 P         WQ  LIHE  H  T   D          GPT  L                    T             IM  L     P            EL A KVM EM    IP   APD PRYEH  LG       V  DAK  .SSASENRL       R   A  GKNN  D.
Arsenophonus_nasoniae/1-579     220 P         WQ  LIHE  H  T   D          GPT  L                    S             II  I     P            EI    VVTEM    I    NPE YFYPL  AC       A  NAM  SLDGPR..L      TQY     NVV. RYP

                                                            EHEC/1-330                   
EHEC/1-330                      224      F  Y    R           L     R          R                        G  EPE    L  R   A    A  H          L  IS            ..... K  A    EAH RL NLN  RQA M  EENERAFFE  GT  ............
E._coli/1-328                   224      F  Y    R           L     R          R                        G  EPE    L  R   A    A  H          L  IS            ..... K  A    EAH RL NLN  RQA M  EENERAFFE  GM  ............
Citrobacter_rodentium/1-330     224      F  Y    R           L     R          R                        G  EPD    L  R   A    A  H          L  IS            ..... I  A    EAH RG NLN  RQA M  EDNERTFFE  GM  ............
E._coli_O111:H-/1-328           224      F  Y    R           L     R          R                        G  EPE    L  R   A    A  H          L  IS            ..... K  A    EAH RL NLN  RQA M  EKNERAFFE  GT  ............
Yersinia_aldovae/1-339          233      F  Y    R           L     R          R                        G  DPD    L  R   A    A  H          L  IS            ..... I  A    EAH RA NLN  RQA T  ESNEGAFFE  DM  ............
E._coli/1-351                   224      F  Y    R           L     R          R                        G  EPE    L  R   A    A  H          L  IS            ..... K  A    EAH RL NLN  RQA M  EENERAFFE  GT  ............
S._typhimurium/1-330            224      F  Y    R           L     R          R                        G   PD    L  R   A    A  H          L  IS            ..... T  AS   VAH RT NLN  RQT T  EDNEEAFFE  DV  ............
E._coli/1-229                   125      F  Y    R           L     R          R                        G  EPE    L  R   A    A  H          L  IS            ..... K  A    EAH RL NLN  RQA M  EENERAFFE  GT  ............
Vibrio_tasmaniensis/1-518       226      F  Y    R           L     R          R                        G  DP     L  R   A    I  H          I  I             ..... S  G  S IQA KE NFS  IQT N  PSEASALLQ  SI A............
Vibrio_sp./1-518                226      F  Y    R           L     R          R                        G  DPE    L  R   A    I  H          L  IS            ..... K  A    TQA KE NFQ  LHT H  PYEAEALLN  AT  ............
Vibrio_azureus/1-518            225      F  Y    R           L     R          R                        G  DPE    I  R   A    I  H          L  I             ..... R  S    TEG QR NFN  IDT N  PAEASELMS  AT A............
Photobacterium_damselae/1-512   219      F  Y    R           L     R          R                        G  DP     I  R           H          L  I             ..... K  S  A VEA QE DFHS LEMFQ  GSELGFLFT  AT A............
Vibrio_caribbenthicus/1-518     224      F  Y    R           L     R          R                        G  DPE    I  R   A    I  H          I  IS            ..... K  A    TRA AE GFR  LQT D  PSETVALLE  AT  ............
Arsenophonus_nasoniae/1-486     199      F  Y    R           L     R          R                            PE    I  R        I  H          L  IS            ..... RS NS   LQA RA NFRS LES D  PRRENELLE  IS  ............
Arsenophonus_nasoniae/1-515     228      F  Y    R           L     R          R                             D    I           I  H          L  IN            ..... TA DSV  NEF SEYEFQS RQG Y  HQRGYELLE  CD  ............
Arsenophonus_nasoniae/1-507     218      F  Y    R           L     R          R                             E    I  H        I  H          L  IN            ..... NN YSL  IRA YE DFAC CET Y  HEHPTEVIN  FA  ............
Vibrio_nigripulchritudo/1-887   823      F  Y    R           L     R          R                            PE    I  R   A    I             I  V             ..... AN FQ   EAW KQ DHL  VDL E .VPDRAALMK  DK AKQRGTAKQLIQT
Arsenophonus_nasoniae/1-579     277      F  Y    R           L     R          R                           DPD    A      A    L             L  I             QSRVM NS D    IRA QQLEWV  LHC F .SENLSERVN  LE G............

      T.T                                                   EHEC/1-330                   
EHEC/1-330                      267     AS   FT  S   N         D P         D          G     F  GDRYE  P.D  EY AVS IGYGFIQQH F GLAINDNLQ A..NQIQLYH AP.YI TF 
E._coli/1-328                   267     AS   FT  S   N         D P         D          G     F  GDRYE  P.D  EY AVP IGYGFIQQH F GLAINDNLQ A..NQIQLYH AP.YI TF 
Citrobacter_rodentium/1-330     267     AS   FT  S   N         D P         D          G     F  GDRYE  P.D  EY AVS IEYGFIQQH F GLAIDDNLQ A..NQIQLYH AP.YI TF 
E._coli_O111:H-/1-328           267     AS   FT  S   N         D P         D          G     F  GDRYE  P.D  EY AVT IGYGFIQQH F GVAIDENLQ V..NQIQLYH AP.YI TF 
Yersinia_aldovae/1-339          276     VS   FT      N         D P         D          G     F  GDKYE  P.D  EYAVVS IEYGLIQQH F GLAIDDNLQ A..NQIQLYH AP.YI TF 
E._coli/1-351                   267     AS   FT  S   N         D P                          Y  GDRYE  P.D  EY AVS IGYGFIQQH F WIGYRREFTGC..KSDPTVSWCSLYL IW 
S._typhimurium/1-330            267     AS   FT                D P         D          G     F   EGYE  A.D  EYPVMSDMVKELNKPH F GLVINDNTM ADPDQIQLYH QP.YI TFV
E._coli/1-229                   168     AS   FT  S   N         D P         D          G     F  GDRYE  P.D  EY AVS IGYGFIQQH F GLAINENLQ A..NQIQLYH AP.YI TF 
Vibrio_tasmaniensis/1-518       269     AS   FS  T   S         D P         D          G     F  GRGSK  T.S  LL SFC SM.....NV L ....DRPNF DD....DFSM AA... FT 
Vibrio_sp./1-518                269     AS   FS  T   S         D P         D          G     F  GSGLK  P.R  LL SFC SG.....II L ....KLPDF DD....DFSM AA... FT 
Vibrio_azureus/1-518            268     AS   FT  T   S         D P         D          G     F  GSGLR  N.Q  LL SYC SS.....QI L ....PLPDF DD....HFNM AA... FT 
Photobacterium_damselae/1-512   262     AS   F   T   S           P         D          G     F  PKGKK  P.D GTL SFC EG.....IRSF ....KYPDH DD.....FNG GA... FL 
Vibrio_caribbenthicus/1-518     267     AS   FS  T   S         E P         D          G     F  GRGLK  A.S  LL SFC SG.....II L ....KLPDF DD....DFSM AA... FT 
Arsenophonus_nasoniae/1-486     242     AS   FS  S   N                     D          G     F  GENVG  S.D  SL ESS DS.....SVSTAACRFEHGDS DD......FT ST... FR 
Arsenophonus_nasoniae/1-515     271      S   F                             E          G        GHLLTS P.N AGIDTLSDEC.....LIPT......HSSD DT....PAHW AF...LLS 
Arsenophonus_nasoniae/1-507     261           N                            D          G     F  GFFVENRPEDL NHPPQYFRY.....LLPD......HLFC DN....DVQL SA... FM 
Vibrio_nigripulchritudo/1-887   877           Q                                                 DQYPPAP.LL P................................................
Arsenophonus_nasoniae/1-579     324     A        Q             E           D                F  GDRMV EI....AA PYAHEP.....NA LLSIC....PF DD....QEHLRFP... FS 
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                                                            EHEC/1-330                   
EHEC/1-330                      323 ....................DVDKHNQQ................................
E._coli/1-328                   323 ....................DVDRHN..................................
Citrobacter_rodentium/1-330     323 ....................DVDKHNQR................................
E._coli_O111:H-/1-328           323 ....................DVDRHN..................................
Yersinia_aldovae/1-339          332 ....................GADRHNQR................................
E._coli/1-351                   324 CGQTQSAMIRLCSDIGLLLIDINGVDDG................................
S._typhimurium/1-330            325 ......................DKHNQR................................
E._coli/1-229                   224 ....................DVDRHN..................................
Vibrio_tasmaniensis/1-518       312 ASASNS.....GQ......CSFDVKDRAKPISDSIHFE.GGQFLIKRDLINLNLSVAKLA
Vibrio_sp./1-518                312 ASASSS.....GS......CSLDAAGRVDPVSSSITFE.GGQLLIQRDLKNLNLLVAELA
Vibrio_azureus/1-518            311 ASASQS....VGR......CSIDNALRVQPVTEDIRFA.AGYPLIKRDFKNLNLLVAKQA
Photobacterium_damselae/1-512   304 SASADS....SVE......CTFDVLNRIEPVDDSIKFE.GGNLLIKNDFKNLNLRVAQLS
Vibrio_caribbenthicus/1-518     310 ASASNL.....GE......CSLDAAGRVEPVSSSITFE.GGQLLIQRDLKNLNLLVAKLA
Arsenophonus_nasoniae/1-486     287 AKAANY....LC............HKKVK.....IIFE.NDLSLEYWHLKKYNLIIAELA
Arsenophonus_nasoniae/1-515     312 AHATHQ......R......KDVFATKYKN.....IVFNKEELPLTQWHLEKYGLVIAEKA
Arsenophonus_nasoniae/1-507     303 ASASHC......K......NNLFAAKYEN.....IIFS.ENLPLTQFHLEKYNLVIAAMA
Vibrio_nigripulchritudo/1-887 ............................................................
Arsenophonus_nasoniae/1-579     364 AHGISV......A......KSFFCINHSD.....IIFN.DGLKLSNLHLIKYDLAAATVA

                                                            EHEC/1-330                   
EHEC/1-330                   ............................................................
E._coli/1-328                ............................................................
Citrobacter_rodentium/1-330  ............................................................
E._coli_O111:H-/1-328        ............................................................
Yersinia_aldovae/1-339       ............................................................
E._coli/1-351                ............................................................
S._typhimurium/1-330         ............................................................
E._coli/1-229                ............................................................
Vibrio_tasmaniensis/1-518       360 FLRAKNGGGFYNKNWASWKSWYKASAW.KHLLGFGLYGYGQEQAQGNDIYNPYGIRFNDG
Vibrio_sp./1-518                360 FMRAKNKGGFYSKKSKSWKHWYKDSAW.KHLFGYGIYGYGLEEANGNSIYDPYGLTFNDG
Vibrio_azureus/1-518            360 FLRAKNSGGFYAKNWSSWKAWYQASAW.KHAFGYGLYGYGLEQAMGNDLYNPYGLVFNDG
Photobacterium_damselae/1-512   353 FLNAKKGSGFYRKNWDSWKSWYQASSW.KNGLNSGLYGYGHDESEGNLIYSPYGITFNDG
Vibrio_caribbenthicus/1-518     358 FLRAKNNGGFYSKNWESWKHWYKDSGW.KNLFGFGIYGYGLDEAEGNDIYSPYGLTFNDG
Arsenophonus_nasoniae/1-486     325 VSRVENGSGFYNKKYKSWKEWYHSSAW.KTILGTGIYDYGLSEIGKNASSKPYGFIFEDG
Arsenophonus_nasoniae/1-515     355 VNRVEHGSGFYKKKYKSWKEWYQSLAW.KHVFGYGINGYGQAEAEGYFIYSPYGEIFEDC
Arsenophonus_nasoniae/1-507     345 VNRAEQGSGFYKEECESWKEWYKSKEWRKYLFGKGIFEHGKYEAKGSFIYGPYGLLFDDG
Vibrio_nigripulchritudo/1-887 ............................................................
Arsenophonus_nasoniae/1-579     406 VNLVKNGSGFNKSEYLLWKDWYHDKEW.RGIFKSGIYDYGK.....NLFNNECGLVFKDG

                                                            EHEC/1-330                   
EHEC/1-330                   ............................................................
E._coli/1-328                ............................................................
Citrobacter_rodentium/1-330  ............................................................
E._coli_O111:H-/1-328        ............................................................
Yersinia_aldovae/1-339       ............................................................
E._coli/1-351                ............................................................
S._typhimurium/1-330         ............................................................
E._coli/1-229                ............................................................
Vibrio_tasmaniensis/1-518       419 SFSIGVVG.RDINNSTRS....DNFTTLAGTNWHTIRYAGQMFFDLNGRPVALVITDPLT
Vibrio_sp./1-518                419 SFSIGVVG.QDVNKNTIS....DNFTRLAGTNWHTIKYAGQMFFDKNGRPVVLVITDALT
Vibrio_azureus/1-518            419 SFSVGVVG.KDVTSSTKS....DNFTTLAGTNWHTIKYAGQMFFDRNGRPVALVITDMMT
Photobacterium_damselae/1-512   412 SFSIGFSSRKHINDNTKD....DNFVKLNNANWSSFYYAGQMFFDKNKRPVALVITEPLN
Vibrio_caribbenthicus/1-518     417 SFSIGVVG.QDVKESTKS....DNFTKLSGTNWHTIKYAGQMFFDMNGRPVALVITDVLT
Arsenophonus_nasoniae/1-486     384 SFSVGVTS.DDAKKYGYN....DTWTNYFKDDKETI.YAGQMFFDKNGRPIALTITNKIS
Arsenophonus_nasoniae/1-515     414 SFAVGITG.TDIKKWGHN....DNWTNLAGENWSSAS.AGQMYFDKNGRPVAIVMTNLIT
Arsenophonus_nasoniae/1-507     405 SFAVGVKG.KDIEEYGYN....DNWTTLSGKNWYPLEYAGQIYFDKNGRPIAIVMTNPPI
Vibrio_nigripulchritudo/1-887 ............................................................
Arsenophonus_nasoniae/1-579     460 SFLVGISG.MMLNSLKKNFGHEDKWVK.ENKNLINNSSFGVMFFDKNGRPVAVVFTVADK

                                                            EHEC/1-330                   
EHEC/1-330                   ............................................................
E._coli/1-328                ............................................................
Citrobacter_rodentium/1-330  ............................................................
E._coli_O111:H-/1-328        ............................................................
Yersinia_aldovae/1-339       ............................................................
E._coli/1-351                ............................................................
S._typhimurium/1-330         ............................................................
E._coli/1-229                ............................................................
Vibrio_tasmaniensis/1-518       474 GGLGSGWSFVYTNGQWQYESQDDWDERLLNHS.VLSMDSDAPQFSL..............
Vibrio_sp./1-518                474 GGFGSGWSFIYNNGKWQYESKDDWDDRFFKGS.TLSLDPHAPKFKL..............
Vibrio_azureus/1-518            474 GVVGSGWSFIYSEGKWLYEPHDDWDERYFANS.ELSLDAHAPQFIR..............
Photobacterium_damselae/1-512   468 AAFGAGWSYIYKDGKWHYEAQDDWDQRLFKDS.TLSLDPHAPQFIN..............
Vibrio_caribbenthicus/1-518     472 GGFGSGWSFVYNNGKWEYESKDDWDDRRFQGSSTLSLDSNAPKFSTH.............
Arsenophonus_nasoniae/1-486     438 GYLGKGLSSLYIKGGWTWNIKDTWDIHNFKDN.YESLDRYAPRFLIKNKL..........
Arsenophonus_nasoniae/1-515     468 GFFGAGWSFIYNEGKWEYESKDDWDKHRFSEQ.NESLDRYAARFLIKNI...........
Arsenophonus_nasoniae/1-507     460 GLLGDGWSFIYNKGKWEYESKDDWDERRFAGR.TESLDPYAPRFLIKNI...........
Vibrio_nigripulchritudo/1-887 ............................................................
Arsenophonus_nasoniae/1-579     518 GFFGSGYSFIYNKKKWEYVLDENWDMNKFFGN.TKSLDSHAPRFLINKYIVKSIDSEHES



Supplementary,Figure,S7.!Alignment!of!NleC!family!members.!Other!NleC!proteins!
were!identified!by!Psi:BLAST!and!redundant!proteins!(with!over!98%!identity)!

removed!for!analysis.!Residues!in!the!active!site!of!the!protein!are!completely!

conserved.!Some!NleC!family!members!contain!insertions,!but!these!occur!in!loops!

and!not!in!regular!secondary!structure!elements,!making!it!likely!that!these!proteins!

retain!a!fold!similar!to!Sakai!strain!NleC.!Some!of!the!NleC!family!members!have!

additional!domains,!either!at!the!amino!or!carboxy!terminus.! !

!



Plasmid( Gene( Residues( Organism( Gene(Source( Tag( Background( Primers( Resistance(
pMS692( NleC( 1@330( EHEC(str.(

Sakai(
EHEC(str.(Sakai(DNA( C@term(Intein@

CBD(
pTYB2( ggaattccatatgaaaattccctcattacagtcc( Amp(

(( ( ( ( ( tccccccgggttgctgattgtgtttgtccac( ((
pMS846( NleC( 19@330( EHEC(str.(

Sakai(

((

EHEC(str.(Sakai(DNA( C@term(Intein@
CBD(

((

pTYB2( ggaattccatatgtctgctcccattgctc( Amp(
(( (( (( (( (( tccccccgggttgctgattgtgtttgtccac( ((
pMS1120*( NleC(E115A( 1@330( EHEC(str.(

Sakai(

((

pMS692( C@term(Intein@
CBD(

((

pTYB2( CAGAAACGAATACGCGCTTAACGAAGAATCTTC( Amp(
( ( ( ( ( GAAGATTCTTCGTTAAGCGCGTATTCGTTTCTG( (
pMS1121*( NleC(E118A( 1@330( EHEC(str.(

Sakai(

((

pMS692( C@term(Intein@
CBD(

((

pTYB2( CGAATACGAGCTTAACGCAGAATCTTCTGTC(( Amp(
( ( ( ( ( GACAGAAGATTCTGCGTTAAGCTCGTATTCG( (
pMS1122*( NleC(E119A( 1@330( EHEC(str.(

Sakai(

((

pMS692( C@term(Intein@
CBD(

((

pTYB2( CGAATACGAGCTTAACGAAGCATCTTCTGTCAAAATTGATG( Amp(
( ( ( ( ( CATCAATTTTGACAGAAGATGCTTCGTTAAGCTCGTATTCG( (
pMS1123*( NleC(

D139A(
1@330( EHEC(str.(

Sakai(

((

pMS692( C@term(Intein@
CBD(

((

pTYB2( CGAATTATATGAATATGCTGTCGGGCAAGAGC( Amp(
( ( ( ( GCTCTTGCCCGACAGCATATTCATATAATTCG( (
pMS1124*( NleC(E150A( 1@330( EHEC(str.(

Sakai(

((

pMS692( C@term(Intein@
CBD(

((

pTYB2( GCCAATTTTCCCCATTTGTGCAGCAGGAGAAAACG( Amp(
( ( ( ( ( CGTTTTCTCCTGCTGCACAAATGGGGAAAATTGGC( (
pMS1125*( NleC(

D198A(
1@330( EHEC(str.(

Sakai(

((

pMS692( C@term(Intein@
CBD(

((

pTYB2( GCGATCCATCTGGAGCTAGTAATATAGAGTTAGG( Amp(
( ( ( ( CCTAACTCTATATTACTAGCTCCAGATGGATCGC( (
pMS1134*( NleC(E202A( 1@330( EHEC(str.(

Sakai(

((

pMS692( C@term(Intein@
CBD(

((

pTYB2( GGAGATAGTAATATAGCGTTAGGACCCACCG( Amp(
( ( ( ( ( CGGTGGGTCCTAACGCTATATTACTATCTCC( (
pMS1013*( RelA( 17@291( Human( J(Goodrich,(Univ(of(CO( 10x@His@SUMO( pET24d( GGATCTGGCCCCTATGTGGAGATC( Kan(
(( ( ( ( ( ( ( CGGCTCAATCTGGCAGGTACTGGAATTCC( ((
(( (( (( (( (( (( (( GTACCGGCTCAATCTGGCAGGTACTGGAATTCC( ((
pMS845( RelA( 1@210( Human( J(Goodrich,(Univ(of(CO( 6x@His( pET24d( ATcatgCCATGGacgaactgttccccct( Kan(
(( ( ( ( ( ( ( CATCATgtcgacTTAatccccaccgaggcag( ((
pMS1020*( RelA( 29@49( Human( J(Goodrich,(Univ(of(CO( 10x@His@SUMO@

RelA@BamD(
pET24d( GGATCACCATGGCAGCGCGGTATGCGCTTCCGC( Kan(

(( ( ( ( ( ( CTTATGTATTGCTGCTGTTTGCGGCGATG( ((
(( ( ( ( ( ( ( AGCTCTTATGTATTGCTGCTGTTTGCGGCGATG( ((
pMS1032( RelA(R35A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( CATGCGCTTCgcCTACAAGTGCGAGGGGCGCT( Kan(
(( (( (( (( (( (( (( GCACTTGTAGgcGAAGCGCATGCCCCGCTGCT( ((
pMS1033( RelA(Y36A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( GCGCTTCCGCgcCAAGTGCGAGGGGCGCTCCG( Kan(
(( ( ( ( ( ( ( CTCGCACTTGgcGCGGAAGCGCATGCCCCGCT( ((
pMS1034( RelA(K37A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( CTTCCGCTACgcGTGCGAGGGGCGCTCCGCGG( Kan(
(( (( (( (( (( (( (( CCCCTCGCACgcGTAGCGGAAGCGCATGCCCC( ((
pMS1035( RelA(C38A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( CCGCTACAAGgcCGAGGGGCGCTCCGCGGGCA( Kan(
(( ( ( ( ( ( ( GCGCCCCTCGgcCTTGTAGCGGAAGCGCATGC( ((
pMS1036( RelA(E39A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( TACAAGTGCGcGGGGCGCTCCGCGGGCAGCAT( Kan(
(( (( (( (( (( (( (( CGGAGCGCCCCgCGCACTTGTAGCGGAAGCGC( ((
pMS1037( RelA(G40A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( AAGTGCGAGGcGCGCTCCGCGGGCAGCATCC( Kan(
(( ( ( ( ( ( ( CGCGGAGCGCgCCTCGCACTTGTAGCGGAAG( ((
pMS1038( RelA(R41A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( GTGCGAGGGGgcCTCCGCGGGCAGCATCCCAG( Kan(
(( (( (( (( (( (( (( GCCCGCGGAGgcCCCCTCGCACTTGTAGCGGA( ((
pMS1039( RelA(S42A( 17@291( Human( pMS1013( 10x@His@SUMO( pET24d( CGAGGGGCGCgCCGCGGGCAGCATCCCAGGC( Kan(
(( ( ( ( ( ( ( CTGCCCGCGGcGCGCCCCTCGCACTTGTAGC( ((
pMS1114( RelB( 124@413( Human( Functional(Genomics(

Facility(@(Univ(of(CO(
10x@His@SUMO( pET24d( ggagcgCAGCCGCACCTGGTCATC( Kan(

(( ( ( ( ( ( gtacctcaCCGTTTCCGCTTCTTGTCC( ((
(( (( (( (( (( (( (( ctcaCCGTTTCCGCTTCTTGTCC( ((
pMS1115( p50( 39@363( Human( J(Goodrich,(Univ(of(CO( 10x@His@SUMO( pET24d( ggagcgACAGCTGGGCCATACCTTC( Kan(
(( ( ( ( ( ( ( gtacctcaACGTTTCCTCTGCaCTTCTTC( ((
(( (( (( (( (( (( (( ctcaACGTTTCCTCTGCaCTTCTTC( ((
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