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Supplementary Figures Captions 
 
Supplementary Figure S1 | Structural alignment between MO domains.  Overlap of the MO 
domain (PDBid 2BRA) in magenta with that of MICALMO-CH reported here in yellow. The MO domains 
overlap with an RMSD of 0.5 Å for 422 Cα atoms.  

Supplementary Figure S2 | Sequence alignment of mouse, human, zebra fish, and fly 
MICAL-1 sequences. Residues in red boxes are completely conserved among species. The residues 
participating in the interaction between the MO and CH domains of the option 3 are marked with 
triangles, colored red and blue in the MO and CH domain, respectively. The Actin binding sequence 
(ABS) and PIP binding region (PBS)  are colored cyan and green, respectively, only in the mouse 
sequence. The missing linker is indicated by a yellow bar below the sequence. The secondary 
structure elements observed in the  structure reported here are displayed above the sequences. 
 
Supplementary Figure S3 | Small Angle X-ray Scattering Data Analysis.  (a) Molecular weight 
estimation of MICALMO-CH from the scattering intensity, I(0), vs concentration. Dimeric BSA (Sigma-
Aldrich™ A8654; Mw 132 kDa) was used as standard at the equal concentrations of MICALMO-CH (2,  
4, and 7 mg/mL). (b) Overlap of the scaled experimental intensity profiles in function of q-1 (nm-1) for 
the three different concentrations used. Neither agregation, radiation damage, nor  concentration 
dependence effects are observed. (c) Dmax determination from the. pairwise distance distribution (P(r)) 
for the three concentrations showing a Dmax ≈ 120 Å.  (d) Scaterng intensity profile fitted by the 
calculated P(r)s (solid red lines). The three I(q) curves correspond to the 2 mg/mL (green), 4 mg/mL 
(blue), and 7 mg/mL (cyan) samples with 4 sec exposures. (e) Kratky’s Plot (q2 I(q) vs q2) is 
compatible with a folded protein (plateu at high q) with some flexibility. (f) Agreement between the 
different structural choices calculated (solid lines) and the observed I(q)  (scattered dots). (g) Low q 
region of I(q). (h) Agreement between the calculated DAMMIN ab-initio envelope and the averaged 
experimental intensity profile. 
 
Supplementary Figure S4| Steady state kinetics profiles. (a) MICALMO and (b) MICALMO-CH time 
course of the reaction at various concentrations of F-actin. The reaction was followed by monitoring 
the NADPH UV absorbance at λ 340 nm. 100 nM of enzyme and 100 µM NADPH (Sigma-Aldrich™ 
N8035) were made to react with different amounts of polymerized actin. In the figure the vertical axis 
is in arbitrary units; for a given [F-actin] each curve was shifted to the same arbitrary initial value of 
absorbance for better visualization. The rates at 5 sec of the reactions containing MICALMO  (c) or 
MICALMO-CH (d) are shown by dots; the solid line indicates the average rates.  ANOVA was used to 
estimate significance of the rate increases with respect to the rate in the absence of F-actin.  
 
Supplementary Figure S5| Actin monomer structure before and after the simulation. (a) Before, 
(b) after docking the D-loop to the large entrance of the catalytic site, and (c) the same to the small 
entrance.  
 
Supplementary Figure S6 | MICALMOCH docking to F-actin simulation. (a) Actin dimer (colored 
blue and green) docked to the large catalytic site entrance. (b) enzyme catalytic site showing the FAD 
(carbon atoms colored in cyan)  and the final position of actin’s Met 44 (carbon atoms colored green).   
 
Supplementary Figure S7 | Cross-eye Stereo view of the refined electronic density.  The 2DFc-
mFo sigmaA-weighted map contoured at 1 sigma level (in blue) is shown around the FAD molecule at 
the active site of the enzyme. The final model is shown in a stick representation with carbon atoms 
colored in yellow, nitrogen colored blue, and oxygen atoms colored red.  
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M. musculus M             F     A             C             Y   K     W A  LW K D RA    Y  G AC     LV ASPA S NPAH   E FVQ Q C DVLSSFQ L  ALGVE  G      KI   LNY   K     L K    PV  Q    TNTKC     . T    DH  T     L Q       G  R     SG GLSQ H   AQ    S  S  A      SQ   Q  Q

H. sapiens M             F     A             C             Y   K     W A  LW K D RA    Y  G AC     LV ASP  S NPAH   E FLQ Q C DVLSSFQ L  ALGLEP G      KI   LNY   K     L K    PV  Q    TSTKC    T. T    AH  S     L Q       E  G      G GLPQ H   DQ    S  S  T      GQ   Q  R

D. rerio M             F     A             C             Y   K     W A  LW K D RA    Y  G AC     LV VNPL S NP H   E FVQ Q C E  QNFT L   L VDP        KL   LNY   K     I K    P   Q     QNKC     D V  S AL  G     T K TQ    E  RH Q   KDYKHF S   DR    K  D  Q      AH D D  K  H

D. melanogaster M             F     A             C             Y   K     W A  LW K D RA    Y  G AC     LV A  A     A    D     T    IL     M  AVGL P P      RL   V                   V       T TR  EH .AAAE AEL  LLCV  TMRQ  ALHRA  E    R S LNDF P   AK RS K QA  K F A  AHR  GK A   G  V
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M. musculus  GAGPCGLR A E  LLGA VV  EKR    R NVLHLWPF I DL  LGAKKFYG FC G   HISIRQLQ  LLKVAL LGVE H GVV          V LA    R  LV    KFS          T H  R         R  T TLD        LL      L    I         A                 I    H              A                                       W

H. sapiens  GAGPCGLR A E  LLGA VV  EKR    R NVLHLWPF I DL  LGAKKFYG FC G   HISIRQLQ  LLKVAL LGVE H GVV          V LA    R  LV    KFS          T H  R         R  T TLD        LL      L    I         V                 T    H              A                                       W

D. rerio  GAGPCGLR A E  LLGA VV  EKR    R NVLHLWPF I DL  LGAKKFYG FC G   HISIRQLQ  LLKVAL LGVE H GVL          I LA       VL     FT          T K            R  S SI         LI           V         T         Q       SS   N             LN               H                F      T

D. melanogaster  GAGPCGLR A E  LLGA VV  EKR    R NVLHLWPF I DL  LGAKKFYG FC G   HISIRQLQ  LLKVAL LGVE H GVI          I A     K  VL    R T               R         K    SID         M      L    I         T    Q            D I  N        V T   N           A            C              E
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M. musculus  F     P     GWRA   P          FDV I A G       F   E RGKLAI ITANF N  T  E  V EISGVA I NQ F   GLQ     G     QLQ      LA YE   L S   GKFVPEG  IR M      G     V  R     Q        R YK T   P PRK S        NPPAQ  S         A         T                  G  VE T  P           K 

H. sapiens  F     P     GWRA   P          FDV I A G       F   E RGKLAI ITANF N  T  E  V EISGVA I NQ F   GLQ     G     QLQ      LA YE   L S   GKFVPEG KVR M      G     V  R     Q        R YT T   P PRK S        NPPAQ  N         A                            G  VE T  P           S 

D. rerio  F     P     GWRA   P          FDV I A G       F   E RGKLAI ITANF N  T  E  V EISGVA I NQ F   GLN           NVS      VA F      S   GKYVPDG KIK L      G     V  H     Q        R YA E   E SGS.A        KSHP.  D Q   F   G                            R  KQ A  Q           Q 

D. melanogaster  F     P     GWRA   P          FDV I A G       F   E RGKLAI ITANF N  T  E  V EISGVA I NQ F    A      G      VT      V  YE   L      R M D  R K              I  K                FS DH VE SGD G    A   ADHP. SH       G D K N L .  R  F      A       K  EA AK E      F    A 
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M. musculus F  L    G DLENIVYYKD THYFVMTAKK  L   GV   D      LL   NV    L      A  F T      LEFA    G Q     T I          E             LR   LRQ   E       A    EA Q FAR  AD      LG        R  P  S LKA                        QC   L      LS TDQ  GK   VP    R   A    A HGK  K    QDA  R 

H. sapiens F  L    G DLENIVYYKD THYFVMTAKK  L   GV   D      LL   NV    L      A  F T      LEFA    G Q     T I          D             LR   LRQ   D       A    EA Q F R  AD      LG        H  P  S LKA                        QC   L      WP TNR  GS   VP    R T A    A HGK  K    QDA  Q 

D. rerio F  L    G DLENIVYYKD THYFVMTAKK  L   GV   D      LL   NV    L      A  F T      LEFA    G Q       V          D             LK   IKQ   D            EA Q YA    D      LP        K  A QSEI                       AS   K      FS ADK  APS  NQ    D  FE C  S EHL  N    KNH  QA

D. melanogaster F  L    G DLENIVYYKD THYFVMTAKK  L   GV   D      LL   NV    L      A  F T      LEFA    G       T I          E             I    I     D       A         YAR  AE      MP           P KE YGK                        HS  DK   IE MA PGE  AP   DTQK HD   E    S QYQ  N    VNHY K 
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M. musculus DV  FDFT M  AE    V    G RL   LVGD L EPFWP G G ARGFL   DAA     W         VLA RES Y LL QT P  AA    S  R  SS R  EKH A  LLG      V     L T V      AF   WMVK    GA   LE   E   L Q  S  S           M     A  Q              C                 A         R AE  GP.

H. sapiens DV  FDFT M  AE    V    G RL   LVGD L EPFWP G G ARGFL   DAA     W         VLA RES Y LL QT P   A    S  R  SS R  EKH A  LLG      V     L T V      AF   WMVK    GA   LE   E   L Q  S  S   S       M     A  Q              C                 A         R AE  ES.

D. rerio DV  FDFT M  AE    V    G RL   LVGD L EPFWP G G ARGFL   DAA     W         VLA RES Y LL QT P  AM       R  S     ER     LIG      V     L T I      AF   WMVR    GV   ME   E   V Q  S  T         C Q    ASL K  N K         S                 G         S GK  QP.

D. melanogaster DV  FDFT M  AE    V    G RL   LVGD L EPFWP G G ARGFL   DAA     W         VLA RES Y LL QT P  AM    S      S R   RK A  M        L       S             YAIK    P    L        I    N  T           FA  M C  IV       QC    S       T   C     SSM       L SN QNST G   Q     R

                                                                          .
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M. musculus          Y  DP TRYPN N       QV  L                                           LL WENM RNVA   L  A     L L  VTP      YDM D E A             K D PD   K    SAGT EE  H CQ QTAGF    H    Q G            RA   N  QD    M K H QR........... S E  .SR TTTG    .        E     P

H. sapiens          Y  DP TRYPN N       QV  L                                           LL WENM RNVA   L  A     L L  VTP   R  YDV   E V               D  D        SAGT EE  R CQ QTAGY    H    Q G            RA   N   D    LAK P QR...........NN KT .TGMPATG    Q        E     P

D. rerio          Y  DP TRYPN N       QV  L                                           LL WEN  KN M   I        I L  I P   K  YEA E E               K   PD   K    SM   EE    CQ NTVGY   TS  Y A S   S        SS K R   R    E Q SKPN........... LKK  IKA PRKD  KRL    S   K     E

D. melanogaster          Y  DP TRYPN N       QV  L                                           LL WDTL R I    V  A     L    VN    K   D  D   L             H D P    R     LPQ     R  S Q   Y    Q D SA T           RES  SW   H V TD PSI EQTFMDTHALQTP L T GRRK RSGDL   GAT    I A LHS Q
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M. musculus         S     G  LCAL     P L                      E E  I                      YL V HV D   SW   LA    V H     LE S L  M ALE T  A  VA H LG TPVLSA  VM     D L LIA  S  HSAFK G .  T F S  AD        H LQ G   P E QG G   A TW LR              QA  A..GS P G      HF

H. sapiens         S     G  LCAL     P L                      E E  I                      YL V HV DL  SW   LA    V R     LE S L  L ALE T  A  VA   LG TPVVSA  VV     D L LIA  S  HSAFK G .  S   S  AD        Y LQ G   P E QG G   A AW LK   N          QA  A..GS P G      HF

D. rerio         S     G  LCAL     P L                      E E  I                      YL V KV DL  SW   LA    I       VD S L    II  N  A  LM K  G TPIM    MM     D L MVV  T  RNAH .  K   E  RS        HSFR E   M A DEYN  KN KL FD     F      RPGD  TCGKI Q S      QI   LT 

D.   melanogaster         S     G  LCAL     P L                      E E  I                      YL I  L EA   F    V    I R     ID      M  VE N     VL R L    VMSA   L     E    L        LFR F PE K   DV RN R      N YR D   YAATKD SP  C ELSFA      H DR    KQS DLTEL SRIW N  DQICD

Option 3 interaction region 
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Supplementary Figure  S3  



Figure Supplementary S4 
 
  



 
 
 
  

Supplementary Figure  S5. 
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Supplementary Figure S6  
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Supplementary Figure S7 
 

 


