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Supplementary  Figure  1:  Electron  density  map  of  the  post-rigor  S1  (PR-S1)  crystal  structure  and  the
ELC/converter interface
(A) Stereo view of the electron density map of the crystal structure of the β-cardiac myosin S1 fragment in the post-
rigor state (PR-S1). The electron density map in pale cyan corresponds to a 2Fo-Fc map with a contour of 1.0 σ. The
different  subdomains  of  the  model  (stick  representation)  are  colored:  N-terminus  (grey);  U50  (marine  blue);  L50
(wheat); relay (yellow); SH1 helix (red); converter (green); lever arm (cyan); ELC (light pink). (B) Stereo view of the
electron density map (2Fo-Fc; contour of 1.0 σ) for the converter/ELC interface. Residues involved in the interface are
well defined in electron density and the side chains can be clearly identified. The ELC backbone is clearly defined as
well as the side chains of the E helix that interacts with the converter.



Supplementary Figure 2: The ELC/converter interface and the lever arm of the β-cardiac myosin are conserved
in structure in the post-rigor (PR) and in the pre-powerstroke (PPS) states 
 (A) On the left, X-ray structure of β-cardiac myosin S1 bound to the activator omecamtiv mecarbil (OM) in the pre-
powerstroke state (PDB code: 5N69). On the right, interface between the converter and the ELC as found in the PPS-
state. (B) Cartoon representation of the lever arm region (converter, pliant, IQ motif and ELC) of β-cardiac myosin in
the PR state (same color code as in Fig. 2A and 2B) superimposed with that found in the PPS state structure (translucid)
(PDB code: 5N69). Both structures superimpose on this region with a root mean square deviation (RMSD) of 0.982 Å.



Supplementary Figure 3: Dynamics of the Converter/ELC interface
Schematic representation of the results from the molecular dynamics simulations for the wild-type (WT), two proof-of-
concept mutations (R719A and R780E) as well as one HCM (I736T) mutant that have been analyzed in silico. On the
left, a  Putty representation is displayed for a β-cardiac myosin construct that includes the residues 701-806 and the
ELC. Root mean square (RMS) fluctuations during 30 ns simulations are represented with a RMS scale ranging from
0.6 Å (in yellow) to 5.8 Å (in red). Structures represented here correspond to the most populated structural state. In each
structure, the position of the residue mutated is labeled in red. On the center, a schematic representation of the region
containing the converter, the essential light chain (ELC) and the lever arm is displayed. The different populations of the
top loop allowed by the dynamics of this region are drawn and the nature of the interactions between the converter and
the ELC is also represented. In each case a state is represented opaque and the others are in transparency in order to best
compare the different populations. On the right, the interface between the ELC, the converter and the pliant region is
represented. The different positions (positions are colored differently) schematized on the right are represented on the
structure with the position of all key-residues that maintain the interface and its plasticity. On the center and on the left,
the myosin subdomains are colored differently: the converter in green; the IQ region in cyan and the ELC in light pink.
(A) WT, (B) R719G, (C) R780E, (D) I736T. 



Supplementary Figure 4: Consequences of HCM mutations in the converter on the biomechanical properties of
β-cardiac myosin as reported from the Kawana et al. studies performed in the Spudich laboratory.
Summary of the consequences of the mutations R719W, R723G and G741R compared to WT for the biomechanical
properties of the cardiac myosin motor83.  On the top, right, the three mutations are located (colored spheres) on a
cartoon representation of the β-cardiac myosin converter. 



Supplementary Figure 5: Sequestered state model and its fit in the electron density map 
(A) Fit of our model in the electron density of tarantula muscle filament (EMD code: EMD-1950). (B) Reconstitution of
the cardiac filament and sequestered state. Fit of our model in the human cardiac muscle filament electron density map
obtained  from negative  stained  electron  microscopy (EM)  data  (EMDB code  EMD-2240).  Since  the  geometry  in
cardiac filament  is  not  purely helical98,  two motifs  have been fitted in the filament,  each motif is  slightly  rotated
compared to the other. 



Supplementary Figure 6: Comparison of sequestered state models
Comparison of the sequestered model we propose (red) with the two previously released models: MS01 (green) from
Jim Spudich’s lab37 and 5TBY (blue) from Raul Padron’s lab8. All the models have been superimposed on the N-ter
region (1-171) of  the blocked head (BH) of  our model.  (A) Comparison of the converter/lever arm region that  is
displayed in cartoon models,  (B) Comparison of the S2 region.  (C) Comparison of the converter/ELC region.  (D)
Comparison of the RLC region, RLC are aligned on the C-lobe.  (E) Comparison of the interface between the FH-
converter (cartoon) and the BH (transparent surface) in the model we present here (converter in white, top loop in red),
the MS01 model (converter in light grey, top loop in green), and the 5TBY model (converter in dark grey, top loop in
blue). For each structure, the side chain of Ile 736 is represented, showing that only in our model is this residue modeled
in the interface between both heads.



Supplementary Figure 7: Comparison of the human and of bovine β-cardiac myosins
Cartoon representation of the minimized model of the sequestered state of human β-cardiac myosin. Polymorphism are
represented as balls colored in orange, purple and black for the heavy chain, the essential light chain (ELC) and the
regulatory light chain (RLC) respectively. (B) Region of interaction between the blocked head (BH) and the free head
(FH),  the top loop is colored in  cyan.  The interfaces  are identical  in the human and bovine models.  (C) and  (D)
represent results from molecular dynamics on the lever arm of the bovine β-cardiac myosin (C) and of the human β-
cardiac myosin (D).  On the left, a putty representation is displayed for a β-cardiac myosin construct that includes the
residues 701-806 and the ELC. RMS fluctuations during 30 ns simulations are represented with a RMS scale ranging
from 0.6 Å (in yellow) to 5.8 Å (in red). Structures represented here correspond to the most populated structural states.
On  the  center,  the  interface  between  the  ELC,  the  converter  and  the  pliant  region  is  represented.  Different
conformations are colored differently on the structure with the position of all key-residues that maintain the interface
and its plasticity. A state is represented opaque and the others are in transparency in order to best compare the different
populations. On the right, a schematic representation of the region containing the converter, the ELC and the lever arm
is displayed. The different populations of the top loop allowed by the dynamics of this region are drawn and the nature
of the interactions between the converter and the ELC is also represented. On the center and on the left, the myosin
subdomains are colored differently: the converter in green; the IQ region in cyan and the ELC in light pink.



Supplementary Table 1:  Classification of a set of 178 HCM mutations depending on their effects. 

Residue directly involved in IHM interactions; Indirect effect on IHM interactions; early onset HCM 

Sequestered state destabilized by direct effect on IHM without impairment in motor activity 
 

Mesa + PPS stabilization  R169G E170K  
Not mesa – surface  K351E E379K D382Y K383N Y386H L390V 
 

Mesa    D394E  K615N K615Q T660N R663H R663S 
Possible Allosteric effect  S384P A385V   
Relay (mesa)   E499K  
Converter IHM interface  G716R G716A    D717G A728V I730M     I730N  

P731L P731S G733E Q734E Q734P I736M I736T K740N E743D 
 

Sequestered state destabilized due to effect on IHM contacts – Motor function altered 
 

Transducer   R249Q R249N H251N K450E K450T R453C R453H R453S                  
 

Actin surface and IHM  F312C A355T R403Q R403L R403W R403G  V404M V404L 
    G407V N408K N437D  I530V M539L R652G 

 
 

Converter   R719Q R719W    R719P R723C R723G G741R G741W A742E  
 

  

Sequestered state destabilized due to effect on PPS stability or off state formation – Motor function altered 

A- Mutations impairing function and predicted to destabilize the PPS conformation and thus the off state  
 

Nter/conv in PPS state  K146N S148I      
Loop1/transducer   R204H K207Q P211L D218Y N219E 
Switch I     T235N D239N                  
Switch II     D461E N471S N479S                 
Relay    M493L E497D N498R E500A Y501C I506T               
    I511F I511T F513C M515R M515V M515T 

    D516E L517M  
Converter/Relay/SH1 helix  N696C V698A I702V  P710R R712L K762R  F764Y K766Q G768R 
 

B-   Mutations impairing the compliance required for the formation of the sequestered state  
Converter /pliant region  D778E D778G D778N D778V  
Lever arm compliance  L781P L781M   alteration of the pliant region and thus the 

S782N S782R   formation of the off-state 
R783C R783H  

 

C- Mutations impairing function and that may also destabilize the PPS conformation and thus the 
sequestered state  

 

Transducer   A196T A199T Q222K F247L G256E R671C M690T 
Switch I     N232S F244L V320M  
 

Protein stability likely altered as well as motor function – possible effect on the off state if the PPS stability is altered 
 

Near active site    Y115H T124I T135I N187K R190T E328G 
Nter    R143G R143Q  Y162C T188N  
Nter near joints / active site T177I V186L  
Transducer   I263M I263T 
U50    I303M P307H G425R  A428V R434T M435T 
    M439T V440M V440A R442C I443T N444S 
L50    E483K G584R G584S M659I 
Converter   V763G V763M E774V 

 

Motor function/stability mildly altered – likely no major effect on sequestered state  

Nter linker/ subdomain  S4L A26V V39M  F46I  V52M  V59I I87T F95I A100T R694C R694H 
Surface U50 (not part of mesa) Y308C D309N  
U50 core    L227V M349T 

Motor function altered – without predicted effect on IHM 
 

  Mutations for which no effect on PPS is predicted => no effect on sequestered state  
 

Powerstroke altered  A426T (transition slower after Pi release) A430E 
Actin surface   V406M V411I I524L K542R G571R H576R D587V V606M  
L50 near connectors  A583V  
Strut    N602S E603K  
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