
Protocol S1:Mechanochemical coupling in the myosin motor domain.

II. Analysis of critical residues

A Important interactions

Table A.1
Hydrogen bond between the Switch II and Relay helixa

Hydrogen bond 1FMWb 1VOMb TMD 1 TMD 2 TMD 3

HE22(Q468)-OE1(E459) 11/75 44/99 19 5 21

OD1(N472)-HN(E459) 90/66 99/86 87 32 80

HD21(N472)-O(E459) 20/85 1/88 20 29 31

HD21(N475)-O(S456) 7/93 99/99 38 62 16

OD1(N475)-HN(F458) 0/0 30/19 0 0 1

a. The occurences (in %) of the hydrogen bonds between the Switch II and relay helix. The hydrogen
bonds are determined based on a geometric criterion: the hydrogen-acceptor distance is shorter than
2.5 Å and the donor-hydrogen-acceptor angle is larger than 135 ◦. b. The two numbers refer to the
occupancies from the implicit solvent (GBSW) and explicit solvent simulations, respectively. The
GBSW model is used for all TMD simulations.



Table A.2
Hydrophobic interactions between the Switch II and Relay helixa

Hydrophobic contact 1FMWb 1VOMb TMD 1 TMD 2 TMD 3

I455-T474 87/45 26/39 49 56 25

I455-L478 46/87 69/55 73 50 45

S456-I471 27/31 92/88 44 62 30

a. The occurences (in %) of the hydrophobic contacts between the Switch II and relay helix. The
hydrophobic contacts are determined based on a geometric criterion: the non-hydrogen sidechain
atoms between two hydrophobic residues are shorter than 4.0 Å. The occurence refers to the largest
probabilities among all the atomic pairs for the two residues. b. The two numbers refer to the
occupancies from the implicit solvent (GBSW) and explicit solvent simulations, respectively. The
GBSW model is used for all TMD simulations.



Table A.3
Hydrogen bond between the relay helix and SH1 helix and converter domaina

Hydrogen bond 1FMW 1VOM TMD 1 TMD 2 TMD 3

HE21(Q479)-O(C678) 11 15

HE21(Q479)-O(N679) 49 41

HE22(Q479)-O(N679) 55

HD21(N483)-OE1(E683) 28

HD21(N483)-OE2(E683) 11 25

OE1(E490)-HH12(R695) 41 96 78 61

OE1(E490)-HH21(R695) 11

OE1(E490)-HH22(R695) 82 24 30 20

OE2(E490)-HH12(R695) 55 12 16 43

OE2(E490)-HH22(R695) 22 85 75 67

OE1(E493)-HE(R695) 89

OE1(E493)-HH21(R695) 51

OE1(E493)-HZ1(K743) 38 11 36

OE1(E493)-HZ2(K743) 23 13 17

OE1(E493)-HZ3(K743) 22 11 23

OE2(E493)-HH11(R695) 81 18 75

OE2(E493)-HZ1(K743) 20 12

OE2(E493)-HZ2(K743) 31 21

OE2(E493)-HZ3(K743) 17 14

O(E493)-HH12(R738) 52

O(E493)-HH22(R738) 27

OH(Y494)-HN(G691) 14

OH(Y494)-HN(F692) 49 98 44 62 52

OH(Y494)-HH21(R695) 72 21

OE1(E497)-HN(I741) 99 96 90

OE1(E497)-HN(T742) 98 31 27 82 77

OE1(E497)-HG1(T742) 37 43 10

OE1(E497)-HN(K743) 98 12 29 66

OE1(E497)-HZ2(K743) 11

OE1(E497)-HZ3(K743) 14

OE2(E497)-HN(I741) 87 89

OE2(E497)-HN(T742) 21 85 89 39 43

OE2(E497)-HG1(T742) 53 79 58

OE2(E497)-HN(K743) 98 49

O(N500)-HH11(R738) 23

O(N500)-HH22(R738) 28

OG1(T502)-HH12(R747) 83

OG1(T502)-HH22(R747) 31

HG1(T502)-O(K690) 14

O(F506)-HE(R686) 16

O(F506)-HH21(R686) 33

HN(G507)-OE1(E683) 34 31

HN(G507)-OE2(E683) 40 17 10

OD2(D509)-HH12(R686) 12

OD2(D509)-HH22(R686) 45

a. See Fig.A.1 caption for details.



Table A.4
Hydrophobic interactions between the relay helix and SH1 helix and converter domaina

Hydrophobic contact 1FMW 1VOM TMD 1 TMD 2 TMD 3

M486-I687 35 53 42 36 10

M486-T688 29

F487-I687 42

K498-R738 17 24

K498-I741 13

I499-R738 57 48 25 33 10

I499-F692 61 56 74 20

I499-F745 80 87 48 14

W501-I687 15 12 13

W501-K690 38 65

T502-F692 58

T502-R747 22 10

F503-F687 18

F503-K690 19 56 47 74

I504-K690 25

F506-R686 40 41

F506-I687 29 49 43 10 21

F506-K690 12 20

a. See Fig.A.2 caption for details.
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Fig. B.1: The degree of conservation for hinge residues that are neither overlapped with SCA

core residues nor highly conserved (<80%); i.e., the last column in Table B.6.



Fig.B.2: Results from the statistical coupling analysis associated with the 52 strongly coupled

core residues. (a) The submatrix of pairwise coupling energies after hierarchical clustering,

plotted with blue representing the lowest coupling energy (0 kT ∗) and red representing the

highest coupling energy (3 kT ∗), respectively. kT ∗ is an arbitrary energy unit. Both columns

and rows represent the residue number of Dictyostelium myosin motor domain. (b) The

histogram of pairwise coupling energies, which shows a mean value of 1.72kT ∗, implying

that these core residues are coupled to each other significantly.


