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Purification of BTA121 

 
      A     B 

 
 
Figure S.1: Confirmation of cleavage of Histag by anti-His Western blotting.  Lane A contains 

BTA121-His while Lane B contains BTA121 post removal of the Histag.  

 

 
Figure S2: A) SDS-page gel showing purity of BTA121, visualized by Coomassie blue staining.  

Electrophoretic mobility on the reduced gel is consistent with the theoretical molecular mass for 

the tagged and untagged proteins.   B) 3D gel of Fig S.2A visualized by false color.  

 



Size exclusion chromatography 

The molecular mass of the eluted peak is determined using a calibration curve based on known 

standards, not just by visualization.  The standard consisted of bovine thyroglobulin (670 kDa), 

bovine γ-globulin (158 kDa), chicken ovalbumin (44 kDa), horse myoglobin (17 kDa), and 

vitamin B12 (1.35 kDa), which was injected onto the column using the same method as the 

BTA121 samples.   For samples analyzed on different days or with different column/guard 

cartridge set-ups, a gel filtration standard was injected on the same day and with the same set-up 

as the experimental sample.  In addition, blank injections of the mobile phases were used to 

confirm a stable baseline and the absence of carry-over (prior injected sample eluting during the 

subsequent injection run).  Blue dextran was injected to estimate the retention time of the void 

volume (the volume present from the injection loop to the PDA detector, excluding the pore 

volume of the beads).  This provides the retention time at which a compound will elute that is 

larger than the pore size of the beads (145 µm diameter) and has no interaction with the bead 

surface.  A 1 M sodium chloride (NaCl) solution was injected to estimate the pore volume of the 

beads.  The retention times of the protein standards and blue dextran were utilized to calculate 

the distribution coefficient (Kd) for each standard and to create a plot of the log of the molecular 

weight (MW) versus Kd.  Normalizing the retention times to Kd removes system and column 

specific information (void and column volume) allowing direct comparison of the data to that 

obtained from other systems and columns.  The slope and y-intercept of a best-fit linear line was 

used to calculate the molecular weight of the sample peaks.   

Kd (distribution coefficient) = (Ve - Vo) / (Vt - Vo) 

Ve = elution volume of sample 

Vo = void volume (blue dextran) 

Vt = total column volume (3.14*radius^2 
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Figure S.3 Purity of freshly thawed untagged BTA121 reveals two peaks. These can be separated 

by gel filtration, however removing the minor peak does not improve the quality of the crystals. 

Similar profile was observed for the selenomethionine protein. 

 

 

 



 
Figure S.4: Extensive peak broadening occurs after storing BTA121 at 4oC. The sample stored at 

28 mg/mL for greater than 70 days (red) has a consistent profile with the sample stored at 5 

mg/mL for 43 days (blue).  Since 100 µg was injected of the sample stored at 28 mg/mL and 50 

µg was injected of the sample stored at 5 mg/mL, the chromatograph of the 28 mg/mL sample 

was adjusted 2-fold for comparison.  

 



 

 

 

 

 

Figure S.5. Structural and primary sequence alignment of BTA121 with other B. turicatae 

proteins from the megaplasmid. This figure was generated with ESPript1. The different 

secondary structure elements shown are alpha helices as large squiggles labelled (a), 310-helices 

as small squiggles labelled (h), beta strands as arrows (b), and beta turns (TT).  Identical residues 

are shown in white on red background, and conserved residues in red. The locations of the 

cysteine residues involved in disulfide bonds are numbered in green.  

 

1 Gouet, P., Robert, X. & Courcelle, E. ESPript/ENDscript: Extracting and rendering sequence and 3D 
information from atomic structures of proteins. Nucleic Acids Res 31, 3320-3323 (2003). 

 



                                                                                                                        fBTA121   
1       10        20        30        40        50        60X        X         X         X         X         X         X

fBTA121   DEEEF DEEEEEEF DEEF DEEF  DEF   A                           MLKIK FSLLLVL  LLLL ISCD  SKA   T                                C       TL    V    SG   VAG DTETEAVTNTGAGLEAGVRPGVGLRIS

BTA121    KdddG KddddddG KddG KddG  KdG   B                           ............................................................

BTA121-His KdddG KddddddG KddG KddG  KdG   B                           ....................................................HHHHHHHH

BTA116    KdddG KddddddG KddG KddG  KdG   B                           MLKIK FSLLLILI LLLL ISCD   KA   T                                C        L    F    LGI  RTN RA.........................

BTA123    KdddG KddddddG KddG KddG  KdG   B                           MLKIK FSLLLVLI LLLL ISCD  SKA   T                                C        L    F    SG   GAG NTGAGGGAGSG..TNT...........

BTA126    KdddG KddddddG KddG KddG  KdG   B                           MVKIK FSVLLVLI LLLL ISCD  SKA   T                                C        L    V    SG   GAG NTRAVVKSVAG..TNTRAVVKS.....

BTA127    KdddG KddddddG KddG KddG  KdG   B                           ML IR  SVLLVLI LL L INCD  SKA   T                             N  HI       F  F F    SR   GAG NTGAGGGAG..................

BTA119    KdddG KddddddG KddG KddG  KdG   B                           MVKIK FSLLLVLI LLLL ISCD  SKA   T                                C        L    V    SG   GAG NTGITTGKTTK..ITTGTNT.......

BTA118    KdddG KddddddG KddG KddG  KdG   B                           MVKIK FSLLLVLI LLLL ISCD  SKA   T                                C        L    F    SG   GAG NTGITTGKTTK..ITTGTTTGT.....

BTA117    KdddG KddddddG KddG KddG  KdG   B                           MLKIK FSLLLVLI LLLL ISCD  SKA   T                                C        L    V    SG   GAG NTVTDTGKTTK..ITTGTTTGT.....

BTA122    KdddG KddddddG KddG KddG  KdG   B                           MLKIK FSLLLVLI LLLL ISCD  SKA   T                                C        L    F    SG   GAG ...........................

BTA124    KdddG KddddddG KddG KddG  KdG   B                           MVKIK FSLLLVLI LLLL ISC   SKA   T                                C        F    V   GSG   VTN ......GKTTG..TNTGITTGT.....

BTA120    KdddG KddddddG KddG KddG  KdG   B                           MLKIK FSLLLVLI LLLL ISCD  SKA   T                                C        L    V    SG   GAG NTVTDTGKTTG..TNTG..........

BTA115    KdddG KddddddG KddG KddG  KdG   B                           MVKIK FSLLLILI LLLL ISCD   KA   T                                C        L    F    SGI  GTN KTEVKPGAG....LDAVVKPGAGLDAV

BTA112    KdddG KddddddG KddG KddG  KdG   B                           MLKVR  N LLVLI LLLL M C   S                                      YR S     L    V G NFK PKDAAASGENSIVKKNE................

BTA129    JIIIH JIIIIIIH JIIH JIIH  JIH   C                           MMKL  FSL LVLI ILLL VNCD  SK                                    SH   F    F    V    LK  GSTGIEENL.TSKREVKK..............

                                                                                                                        fBTA121   
        70        80        90       100       110       120         X         X         X         X         X         X

fBTA121   TVPVVVIRLESGVRPESGVGPESGVGPEAGVGPEAGVGPESGVGPEAGVGPEAGVGPESG

BTA121    ..........GGVRPESGVGPESGVGPEAGVGPEAGVGPESGVGPEAGVGPEAGVGPESG

BTA121-His HHHHENLYFQGGVRPESGVGPESGVGPEAGVGPEAGVGPESGVGPEAGVGPEAGVGPESG

BTA116    ............................................................

BTA123    ............................................................

BTA126    .................GSGTNTR................................TVVE

BTA127    ............................................................

BTA119    ............................................................

BTA118    .................TTGTTT.....................................

BTA117    .................NTGTNTGTNTGTNTGTTTGTN..........TGTNTG..TNTG

BTA122    ............................................................

BTA124    ...................................................NTG..ITTG

BTA120    ............................................................

BTA115    VV.....KP........GAGLEAGAGLGAGE...AGLG.AGGAGLEAGEAGEAG......

BTA112    ............................................................

BTA129    ....................................LG......................

                                                      iiiiii                                                            fBTA121   
       130       140       150       160       170       180         X         X         X         X         X         X

fBTA121                                                              c                                   A  DEEEF DEEF A A  DEF  D                                                           L                                   E  VGDEE LAYL E V  PKL   VGPESGVGPEAGVRPEAGVRPEAGAGTDTETEEEI EV     A    N T ID   IA 

BTA121                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   E  VGDEE LAYL E V  PKL   VGPESGVGPEAGVRPEAGVRPEAGAGTDTETEEEI EV     A    N T ID   IA 

BTA121-His                                                            c                                   B  KdddG KddG B B  KdG  K                                                           L                                   E  VGDEE LAYL E V  PKL   VGPESGVGPEAGVRPEAGVRPEAGAGTDTETEEEI EV     A    N T ID   IA 

BTA116                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   E  VGDEE LAYL D    PKL   .............................ELRTKA EI     E    D I.SD   KA 

BTA123                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                      L DED LAYL D V  P L   .............................GVGAGGGAE K   E    E K ID E MA 

BTA126                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   D  V DED LAYL E V  PR    SGSDKELG......AVTGIDERTEPKPEEETGLIT VE K   E    N T ID  FQA 

BTA127                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   E  VGDEE LAYL E V   KL   ........................SGINTRPEPNT VE     A    E K TDS  KA 

BTA119                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   D  VGDEE LAYL E V  PKL   .........................GTNTGTNTVT VE     A    N T TY   KE 

BTA118                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   D  VGDEE LAYL E V  PKL   .......G......TNTGITTETNTGTTTGTNTVT VE     A    N T TY   KE 

BTA117                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   D  VGDEE LAYL D V  PKL   TNTGTNTG......TNTGTNTGTNTGTNTGTNTVT VE     A    E K TY   IA 

BTA122                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   E  VGDEE LAYL D V  PKL   .................................DT TE     A    E K TY   KE 

BTA124                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   D  VGDEE LAYL   V  PRV   TNTEITTG......TNTEITTGTNTGTNTGTNTGT VE     G    EGK TD   QA 

BTA120                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   E  VGDEE LAYL D     KL   ..........................TNTG..TDT AE     A    E I.SDS  KE 

BTA115                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                      AG E   A L D I  PRL   .....EAGLEA...GEAGLEAG....LEAGEAGLEAGE  L AGE G . D KS   KA 

BTA112                                                               c                                   B  KdddG KddG B B  KdG  K                                                           L                                   D                   KL   ..................................K PKEH........DTESLNA  DN 

BTA129                                                               c                                   C  JIIIH JIIH C C  JIH  J                                                           L                                      V                KL   .....RFG.......................REYTSKM A........TGNNLDI  NN 

iiii   iiiiiiiiiii    i              iiiiiiii   iiiiiii iiii                       ..............                       fBTA121   
       190       200                     210       220               X         X                       X         X      

fBTA121   c               c                          c  c c      cc   EF DEEF  DEEEF DF   A                A  A  DF DEEEEEEEEEEEEEL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVVIEK  KPT  D    RS     S  QGN TS.............. VI DR  K              

BTA121    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVVIEK  KPT  D    RS     S  QGN TS.............. VI DR  K              

BTA121-His c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVVIEK  KPT  D    RS     S  QGN TS.............. VI DR  K              

BTA116    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAV Y    L                D  Y   N  G DVVIEK  KPT  Q    GA     I  RGG ..............LG DV DR  K              

BTA123    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y                            N  G DVVIEK  KPT  Q    GP     G  GGKFRDS.............GDVHKR  A              

BTA126    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GKK I Y    L                   Y   N  G DV IEK  KPT  N    GA   T S  QRT PA..............NVV DY  Q     T        

BTA127    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVVIE   KPT  Q    EA     G  QGI RVS.......YKNGFD KF NC  Q        E     

BTA119    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVAVEK  KPT  Q    GA     S  QGI SVS.......YKDGFD KF NC  K              

BTA118    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVAVEK  KPT  Q    GA     S  QGI RVS.......YKNGFD KF NS  Q              

BTA117    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVVVEK  KPT  D    GA     G  QEI SFS.......YVDEFD KF NS  K              

BTA122    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D  GVS  GRKAI Y    L                D  Y   N  G DVVIEK  KPT  QL   GA     G  QGI SVS.......YKDGFD KF NC  Q              

BTA124    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D  GVS  GRKAI Y    L                D  Y   N    DIVIEK  KPT  KL   GA     V  RDN TG..........DDVD FF NR  K R            

BTA120    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D FGVS  GRKAI Y    L                D  Y   N  G DVVIEK  KPT  Q    GA     G  QEK SVS.......YVDEFD KF NY  K              

BTA115    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II    D F VS  GKKAI Y                     D  Y   N    DVVL K  KPT  D N  IE     G  RKIFID........KNNDIE KL KH  S E     A      

BTA112    c               c                          c  c c      cc   dG KddG  KdddG KG   B                B  B  KG KdddddddddddddL               I                          L  L A      II      FGIS  GKR I      V                   Y   N  G    I    K   NT    EA   S VR KDV TDVGIGSVEGYRNYTDSEL AL  D   AK. QE   AD

BTA129    c               c                          c  c c      cc   IH JIIH  JIIIH JH   C                C  C  JH JIIIIIIIIIIIIIL               I                          L  L A      II    D FGL    R AI Y    I                   Y      G    I         K   LDKE E  A  RRT TDSKIGNASYYKTYTDFEF NL ES   TR. KE  TFY

α1 

α2 α3 α4 



iiiiiiiiiiiiiii llliiiiiiiiiiiiiiiiiiiiiii    iii     iiiiii                                          ....              fBTA121   
 230       240       250       260           270       280     X         X         X         X             X         X  

fBTA121   EEEEEEEF DEEEF   A   DEEEEF A    A DF                  A A  VSLLK KG ALKII   T   VKTRLQ M    D LV                  D F       T  E     EDP NEG      N CKRY G  KGIGY....DFFHGSIGT R AQ

BTA121    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLK KG ALKII   T   VKTRLQ M    D LV                  D F       T  E     EDP NEG      N CKRY G  KGIGY....DFFHGSIGT R AQ

BTA121-His dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLK KG ALKII   T   VKTRLQ M    D LV                  D F       T  E     EDP NEG      N CKRY G  KGIGY....DFFHGSIGT R AQ

BTA116    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLKARG ALRVI   T   VK RLQ V    D LV                  D F          E     QDP NEG  V   D FHRY N  .DIRG....KFIYVVGSE N AK

BTA123    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLKARG ALKV    T   IKTRLQ M    D LV                  D F          E    KEDP NES      D LNRY T  .ESVWHD..FFHNRLIEE M VE

BTA126    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLRARG ALRVI   T   IKT LQ M    D L                     F          K     EGT DEG   G  D FEKY A SFSYLWEV....FNRAIKEND VE

BTA127    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLRARG ALRVI   T   VKTRLQ M    D VI                  D F          E     EGT DEG      D LSSC N  .SFAWNP..DRDHLIFNE K AN

BTA119    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLL ARG ALRVI   T   VKSRLQ M    D VI                  D F      I   K     QDP NAG      D LSSC H  .SLTWYLISGFDYFIFEE N AK

BTA118    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLRARG ALRVI   T   VKSRLQ M    D VI                  D F          E     QDP NAG      D LSSC H  .SLSWYLISGFDYFIFKE V TR

BTA117    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLRARG ALRVM   T   VKTR Q M    D VV                  D F          K     QGT DAG    F D LSSC H  .SFTWYL..DFDHLSFRE I AD

BTA122    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLRARG ALRVM   T   VKTRLQ M    D  V                  D F          K     QGT DAG      D LSSC LS .SLAWYL..NSNPLIFHE G AD

BTA124    dddddddG KdddG   B   KddddG B    B KG                  B B  V LLRARG ALRVI   T   LKSKL  V    D LV                  D F   I      E     EGT DED     RL FHRY S  .....NIREKFNILLLER I EK

BTA120    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLL ARG ALRVI   T   VKTRLQ M    D VV                  D F      I   K     QGI DAD      D LSSC Y  .SFTWYV..NFNPLIFKE V TR

BTA115    dddddddG KdddG   B   KddddG B    B KG                  B B  VSLLRARG ALRVI   T   IKSRLQ V    D LV                  D            E     QDP NES      D YDRY A  KREFK...RYFVDRFGLI SVVD

BTA112    dddddddG KdddG   B   KddddG B    B KG                  B B  L LVK    AL AI        RQ LQ                              F   E   TQKT  E  NNVHKPKE  N  LRFNSKRNEY...PLH.....LKGLFNESD NV

BTA129    IIIIIIIH JIIIH   C   JIIIIH C    C JH                  C C  L VV I     RVI        R KLQ                            D F   E  N QKSFE   KNVKDATS G   NELNERKNQY...QLH.....LKGLFDS N DD

i     illliiiii iiiiii lllll lll   iiiiiiiiiiiiii            .....                                                      fBTA121   
          290       300       310       320                             X         X         X         X                 

fBTA121                    c          c c  c              c           A     A  A  DF DEEEEEEEEEF  DEF DEEEEF A DEEF DEEEF                          K          D Y  L              V           A     V  Y  RF KF EIVKNPRV   I  W DADD A I EI KI IN          ..... VY AP  R           MD   G      R T N  G     A........

BTA121                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           A     V  Y  RF KF EIVKNPRV   I  W DADD A I EI KI IN          ..... VY AP  R           MD   G      R T N  G     A........

BTA121-His                  c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           A     V  Y  RF KF EIVKNPRV   I  W DADD A I EI KI IN          ..... VY AP  R           MD   G      R T N  G     A........

BTA116                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           A     V  Y  KF KF EMVKNPRV   V  W D  D A IDEI  I IS          ..... TR AS  S           M.   A   DA Q T    EN    D........

BTA123                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V                 V  Y  KF KF EMVK PRV   V  W DADD V IDEI KI VN         S..... TY VP  S       H   I.   A      C I    E     A........

BTA126                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V                 I     RF K  EMV SPRV   V  W DADD V IDDI KI IS         F..... ARCDS  R L    N    K.   A      R T    G     G........

BTA127                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           A     V  Y  KF KF EMVKNPRV   I  W DADE A IDEI  I IS          ..... NR TP  S           K.   V      Q T    GN    T........

BTA119                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           A     V  Y  KF KF EMVKNPRV   I  W DADE A IDDM KI VN          ..... TR TP  S           M.   V      Q I    E     A........

BTA118                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           M     I  Y  KF KF EMVKNPRV   I  W DADE A IDDM KI VN          ..... TR TP  S           M.   V      Q I    E     A........

BTA117                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           L     I  Y  KF KF EMVKNPRV   I  W DADE A IDEI KI VN          ..... TR TS  S           M.   V      Q I    E     A........

BTA122                     c          c c  c              c           B     B  B  KG KdddddddddG  KdG KddddG B KddG KdddG                          K          D Y  L              V           L     I  Y  KF KF EMVKNPRV   M  W DADE A IDEI KI VN          ..... TR TS  S           K.   A      Q A    E     A........
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