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E.coli ε      ................................................................ .
T.thermophilus     1 ...MEAAFRYRMATRLARRLREAGRPLPLPALGEALGLRGPVERVVRPLLDGRFLLEEGVGLWE W
Mtb Rv3711c        1 ............................................................MSHT W
Msmeg Ms6275       1 ....................................................MSRAPLSSTPQL W
Mtb Rv2191         1 .................................VQGPNVAAMGATGGTQLSFADLAHAQGAAWT P
Msmeg Ms4259       1 MTVLSIGVCATVSPATDKPSTVAIATPSDPSGAARRAMSVGFPNVIAMSQRSTAVGAQLSLDME L

E.coli ε          188   EAM GETQQQQGETTIQRIVRQASKLR...................................... .
T.thermophilus   242   ELW LGR.......................................................... .
Mtb Rv3711c      180   E.. LDVWLPVHPVTRR.......RWPNGRVTHDELRPLKAVAARMACPYLNPGRYVQGRPLVQG M
Msmeg Ms6275     188   D.. RKVWLPLRQLTRK.......RWPNGHVTHDELRPLKVEASRLPCRYANPGPFVAGRPLVQG M
Mtb Rv2191       222   EYA LRSYLPNVTQAQRCKRVLAETLPHRPGVYLFRGPSGEVLYVGTAADLRRRVSQYFNGTDRR K
Msmeg Ms4259     256   DLA LRAYLPDTTPAQRRNRALADGLPNRPGVYLFRGPSDEVLYVGTAVDLRRRVRQYFTGADPR A

E.coli ε           1             V D ET G                                      P     P   M       I L    T               I  I AV V             L     V... STAITRQ    T    MNQIGAHYEG..HK IE G  E VNRRLTGNNFHVY K DRL D  
T.thermophilus    63             V D ET G                                      P     P           V L L  T               V  V LL L     L     SL VRYPFPLEGEAV         LAPGL.......DE IE G  R EGGRR P..FQ   R SRPPS  
Mtb Rv3711c        6             V D ET G                                      P     P   A       A I V  S               I  L VL L     L     SLL     VGRP SHQDRGW         FRPGQ.......AR IS A  G DAAGR EQSVV   N K.. D  
Msmeg Ms6275      14             V D ET G                                      P     P   A       A V V  T               I  V AL V     V     SLL     VGRP DEPGSGW         FRPGQ.......AR VS A  A GDDGS EHSMS   N G.. D  
Mtb Rv2191        33             V D ET G                                      P     P   M       V V L  T               I  I AV V     V     TLV     IADE SLRETTF         GRTTGNDAT.PPDA TE G  K CG.GA LGEFA   N QHS P  
Msmeg Ms4259      66             V D ET G                                      P     P   V       V V L  T               I  I AV V     V     TLV     IERD SLADTTF         GRAKATAPGGLCDA TE G  K RG.GE LGELA   D GRA P  

β1 β2 β3

E.coli ε           61       G         P                 LV HN  FD  F    V  I    L        VA    D I      I  A      M           P     CEAFG H  ADEF LDK TFAE  DEFM Y RGAE      A  IG  DYEFSLLKRDI KTNTF  
T.thermophilus   119       G         P                 LV HN  FD  F    L  I   AL        VL      L      I  A      L   L           VV  FVER T  PRE  EEA SLEE  EKAYPL ADAT      A  LG  RPA EGLGYRLENP.  D
Mtb Rv3711c       62       G         P                 LV HN  FD  F    V  L   ML        IA    D L      A  V      L   A       P   VM CGPTH H  TAA  DGQ QFAD  GEVV V RGRT      A  YA  AAE EIAEAEL VD F
Msmeg Ms6275      70       G         P                 LV HN  FD  F    V  L   ML        VV    E L      A  A      L   A       P   AM CGPTH H  TAE  EGQ CFAD  DELI V RGRT      G  YS  AAE ELVGAEL ID T
Mtb Rv2191        96       G         P                 LV HN  FD  F    L  I   MV        VL    E A      A  A      L   A       P   VL CQIVR T  TTA  GNA TIDA  PMFF F GDSV      G  IG  RAA RRCDITW QP Q
Msmeg Ms4259     130       G         P                 LV HN  FD  F    L  I   MV        VL    E A      A  A      L   A       P   VL CQIVE T  TTA  RDA RIDA  PMFL F RGAV      G  IG  RAA ERTQLTW RP P

α1 α2 α3 β4 α4 η1

E.coli ε          126         AR            L              H A  D V     V  KM                            L  A I A V   MK TDSLA     FPGKRNSLDA CARYEI.DNSKRTL G  L  Q L E YLA T..GGQTSMA F
T.thermophilus   183         AR            L              H A  DSL     L  R              L     L        LE V   L VV  V   L  R....    GLPG..LRRYG DA SEVLE PRRTC R     ERT A  HE YYM TSGRPR T
Mtb Rv3711c      127         AR            L              H A  DTV     L  RL             L     V         D V V   IL  A   A  E....     QLG..VDNLR ET AAHWG PQQRP D F   R LTG  AA LES R..... .
Msmeg Ms6275     135         AR            L              H A  DTV     L  RL             L     V        LD A V A IL      A  E....     ELG..TENLR ET AAHWG TQMKP D     L L Q  KPTLAR R..... .
Mtb Rv2191       161         AR            L              H A  DTM     L  RV             L     V        LD A A V VL  L   V  R....     LSRDEAPSVR AA ARLFA ASNPT R     R T D  HA IER GNQGVH T
Msmeg Ms4259     195         AR            L              H A  DTV     L  RV             L     A        LD A A V VL  L   V  K....     LTRDEAPSVR SE ARLFG STTPT R     R T D  HG IER GNQGVH T

β5 α5 α6 α7

E.coli ε          214           T  E A     L L           A......VVFA DE L AHEAR D VQKKGGSCLWR ............................ .
T.thermophilus ................................................................ .
Mtb Rv3711c      236           T  E V     A L           LRVGLAAEVKR HE L ERILH G AYSDVVDRDTS VVCNATAPEHGKGYHALQLGV..//.329
Msmeg Ms6275     244           T  E L     A L           LRVALSAEVVR HE L ERVLH G AYSDMVDLQTS VICNDPAPEQGKGYQAKELGV..//.337
Mtb Rv2191       287           S  D V     L A           ARMTE.MVMLA SI H ECAHP E GVRELRMLSTH PPYNRRSKFPYRWWWVALTDE..//.646
Msmeg Ms4259     321           T  D V     L A           ARMKE.MASLA RV H ECAHD E GVRELRLLAAH PPYNRRSKAPKRWWWVALTDE..//.673
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Supplemental Figure 1. Mycobacterium tuberculosis (Mtb) and Mycobacterium smeg-
matis contain two ε (dnaQ) exonuclease homologues.
(A) Sequence alignment of ε-exonuclease homologues from four different species. Con-
served catalytic residues of E. coli ε are indicated by blue triangles below the sequences. 
The clamp binding motif of E. coli ε is boxed in green. (B) Active site of the E. coli 
ε-exonuclease. (C) Computational model of the active site of Mtb Rv3711c. (D) Computa-
tional model of the active site of Mtb Rv2191.


