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Differential equations were solved numerically using Wolfram Mathematica built-in symbol
NDSolve. The solution was fitted to the experimental data using the built-in symbol NMinimize,
which searches for a global minimum. The maximum number of iterations was usually set to
100. If minimization was not completed, a maximum of 200 iterations was used. We first fitted
transients from the experiment with [ADP] = 0 (Figure 2) to determine reaction rate constants
k+it, ki, kear, kot. Transients obtained from the same myosin construct preparation were fitted
globally. We used obtained reaction rate constants in the fit of transients, obtained in
experiments with [ADP] # 0. All transients obtained in reactions using myosin from the same
preparation were fitted globally for all used ADP concentrations. Reaction rate constants
determined from the fits for different preparations of the same myosin construct were averaged
and reported as mean + standard deviation.

1. Differential equations corresponding to the reaction shown in Scheme 1.

dAM Eq. S1
7 = _k+1TAM " T + k_lTAMT

dAMT

dt B k+1TAM T — k_lTAMT - k+2TAMT + k—ZTA -MT

dMT

F == k+2TAMT - k—ZTA -MT

dA

E = k+2TAMT - k—ZTA -MT

2. Wolfram Mathematica script to solve the system of differential equations Eq. S1
numerically and fit obtained transient to the numerical solution. Input: data (ASCII file with the
experimental data). Output: rate constants k+it, k-1, keot, kor.

sse[kp1T_?NumberQ,km1T_?NumberQ,kp2T_?NumberQ,km2T_?NumberQ]:=Block[{sol},sol=NDSolve[{
am'[x]==-kp1T*am[x]*T+km1T*amt[x],

amt'[x]==kp1T*am[x]*T-(km1T+kp2T)*amt[x]+km2T*a[x]*mt[x],

a'[x]==kp2T*amt[x]-km2T*a[x]*mt[x],

mt'[x]==kp2T*amt[x]-km2T*a[x]*mt[x],



am[0]==0.5, amt[0]==0,a[0]==0,mt[0]==0},{a},{x,0,0.8}][[1]];Plus@@Apply[(a[#1]-#2)"2&,data,{1}]/.s0l]
NMinimize[{sse[kp1T,km1T,kp2T,km2T],0.5<=kp1T<=80,100<=km1T<=3500,50<=kp2T<=1600,0.001<=km2T<=50} {
{kp1T,1,15},{km1T,300,500},{kp2T,500,600},{km2T,1,2}}]

3. Differential equations corresponding to the reaction shown in Figure 3.
dAM Eq. S2
7 = _k+1TAM -T + k_lTAMT - k+1DAM -D + k_lDAMD
dAMT
dt = k+1TAM T — (k—lT + k+2T)AMT + k_ZTAM -T
dA
E = k+2TAMT - k—ZTA -MT
dMT
7 = k+2TAMT - k—ZTA " MT
dAMD
dt == k+1DAM -D — k_lDAMD
dD
E B _k+1DAM -D + k_lDAMD
4. Wolfram Mathematica script to solve the system of differential equations Eq. S2

numerically and fit the obtained transient to the numerical solution. Input: data (ASCII file with
the experimental data), rate constants k+i1, k-11, k+21, ko1, determined in the previous fit. Output:
rate constants k+ip, k-1p.

sse[kp1D_?NumberQ,km1D_?NumberQ]:=Block[{sol},sol=NDSolve[{

am'[x]==-kp1T*am[x]*T+km1T*amt[x]-kp1D*am[x]*d[x]+km1D*amd[x],

amt'[x]==kp1T*am[x]*T-(km1T+kp2T)*amt[x]+km2T*a[x]*mt[x],

a'[x]==kp2T*amt[x]-km2T*a[x]*mt[x],

mt'[x]==kp2T*amt[x]-km2T*a[x]*mt[x],

amd'[x]==kp1D*am[x]*d[x]-km1D*amd][x],

d'[x]==-kp1D*am[x]*d[x]+km1D*amd[x],

am[0]==0.5, amt[0]==0,a[0]==0,mt[0]==0,d[0]==ADP,amd[0]==0},{a},{x,0,0.8},][[1]];Plus@@Apply[(a[#1]-
#2)72&,data,{1}]/.sol]
NMinimize[{sse[kp1D,km1D],1<=kp1D<=200,10<=km1D<=800},{{kp1D,1,10},{km1D,100,200}}]



