Protocol S1:Mechanochemical coupling in the myosin motor domain.

I1. Analysis of critical residues

A Important interactions

Table A.1
Hydrogen bond between the Switch IT and Relay helix®

Hydrogen bond 1IFMW?  1vOM? TMD1 TMD2 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)-0(E459) 20/85 1/88 20 29 31
HD21(N475)-0(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 IT and relay helix. The hydrogen
bonds are determined based on a geometric criterion: the hydrogen-acceptor distance is shorter than
2.5 A 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 helix®

Hydrophobic contact 1FMW? 1VOM? TMD1 TMD 2 TMD 3

1455-T474 87/45 26/39 49 56 25
1455-L478 46/87 69/55 73 50 45
S456-1471 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 A. 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 domain®

Hydrogen bond 1IFMW 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(1741) 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

0G1(T502)-HH12(R747) 83

OG1(T502)-HH22(R747) 31

HG1(T502)-0(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
0OD2(D509)-HH12(R686) 12
OD2(D509)-HH22(R686) 45

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



Table A4
Hydrophobic interactions between the relay helix and SH1 helix and converter domain®

Hydrophobic contact 1FMW 1VOM TMD1 TMD2 TMD 3

M486-1687 35 53 42 36 10
M486-T688 29

F487-1687 42

K498-R738 17 24
K498-1741 13

1499-R738 57 48 25 33 10
1499-F692 61 56 74 20
1499-F745 80 87 48 14
W501-1687 15 12 13
W501-K690 38 65
T502-F692 58
T502-R747 22 10
F503-F687 18
F503-K690 19 56 47 74
1504-K690 25

F506-R686 40 41

F506-1687 29 49 43 10 21
F506-K690 12 20

a. See Fig.A.2 caption for details.



"SIXE MOIOS UIRIOPIOYUL 91} JO Y G'G UIYIM D) SIT [HIM ONPISOT B SUIRIUOD 972 DTUIY [@DIURIDOU © ST UOLFOL FUIPUI( I} Je[} SoyedIpul
SOTR)] “JUOWIUSI[R [RINIONI)S I0] 9UO PAXI 9} 0) SIoJol UTRWOP 91} I0J Xopul 4SIf oY) pue ‘93uel anpIisal SUIPUA( o1} ‘] ‘UTRWOP [ord 10
a8uer anpIsal 9y} o {3 00CT 18 L0LZ PUe 06 o[Sue oseyd [iHm opow OPIads e SUIMO[[0] PajeIauss SoInjonI)s om) oy} Suisn £q paurejqo
SUTRWIOP [ROTUIRUAD JO IOQUINU O} "P :OPOUW [RULIOU 9} I0J JUSIDLJO0D JUSUWIDAJOAUL ST} "0 ‘(SOPOUW [RULIOU UOI}R)OI1/UOTJR[SURI) [[RIDAO
Q 9sI o1} SuIpn{oul) Idqunu spout aY} ‘q ‘INOAT PU® MINJAT JO 9INIONIIS B[} UO PIseq PIJR[NO[RD dle SHUSIDIJO0d JUSUIOA[OAUT I, "B

769-669'C59-L€9°98T-G8T €-1 L€9-809°96% 7S T¥¥-09¢°8GC-LGC TFC-GTC T6T-98T ‘€

8L9-LL9'00T-66°96-06°L8-08 ‘6L ‘6V-8%'6£-8€VE-LT T-1T G7L-8L9°L0S-L6V 66-96'08-67‘8€-8C ‘T
LL9-799°G8T-9LT LGT-9GT PST EFT TET-00T 06-L8'87-6€'8T-€ ‘T € 820 LT

189-089°6¥9-G79°805-L0S I8¥-08¥ F€-62°LC-9T -1 SPL-T89'L¥9-9%9°L0S-TI8V'6C-LT T
089-8%9°G¥9-80G'08%-0€'91-6 ‘1 z  LTO 91

GE9-7E€9°8T9-GT9 16G-06S'80CLOS 6L -8L Y LSH-9SY €T $£9-829°06S-80G ‘8LF-LSY €

007 '66-96'38-08 6L VLT GT-IT'95-LE ‘T-1 66-L6'6L-8Y'7¥-8T T
G¥L-GE9'LTI-T6G LOG-6LT 9GF-00T G6-C8 LV-GV LE-€ T € LTO 71

06G-T8S‘FLY-99¥ ‘G- ‘€99-199°099°0%9-6€9°6¥F-8V¥'C0C-10C V61'661 78I1-681 G-€ 299-199°6£9-065 697897 '8V ¥-L1¥G8€-C0T €6T-F8T ¢

T1G-90G 9LY-CLY 8GT-LSY ¥-€ T8G-TTG'80G-L0G VLV-CLY LOV-8SY ¥

889-L89°105-68%'3&-13°0C ‘1-€ L89-£99°099-079°019-60G°90S-€67 687-9.L% LST-67F T0C-V61'€8T-08°67-FF'9€°12-€ ‘€

TE-1€06-93 LT *T-T ‘98-8 18-08 6L-9L'05-67 8% 9¥-9€'G¢ T-€ 6L-0G'LE-LE'GETE T
S¥L-889°C6%-06%'LT-CT T ¢ LT0 z1

YPO-€VO T 1G-60G LY LLY GST-7ST T¥H-0VY LGT-99C'TVT 178 'S1T-V1T 7T €Y9-PIG TTG-0TG LLY-GGV OV P-LGT TVT-G1T ¥

€€-8C ‘€T '889-989°G89-789°L0G-90G V6¥-L8V'987-£87 €C-9T €-C G7.-889°9005-L87'62-CT ‘€

L89-T¥9°'€1G-C1S60G-L0G 98V -8LY VSV-T¥¥'9S9C-CHT V1C-T0T'S6-18°12-€ T
T0T-66°86'96-56°98-28°'18-08 1-C 86-96'08-0€ T ¥ 2To 6

T99-099'8G9-LG9°669-659 ‘869 LEI‘ LOS-VOS T8F-08% ‘GG T-FG T ‘TST-0SGT LFT-9¥%T H-T 099-859°CC¢9-9%9°L€9-L0G 08F-GST 0GT-L¥T ¥

V€-8C'LE 9T G55 €-T ‘6L-8L'6T-87 LE-9€E €-1 8L-6V'9€-1¢€ €

£69-069°9T-€2'¢6-13°0T ‘T-1 G¥L-€69°LE8-TT T
169-199°L89-€59°GH9-8€9°90S- 187 ‘FGT-TGT 'OV I-6L'8Y-LE TT-€ T ¥ ¥E€0 8

; senpisax Surpusg surewop jo aSuey p °N SAr ¢°POIN

2

»(G8 ‘¥8)mwoquA( £q paureiqo 010
uet[) 195Ie] () JUSIDIJO0D JUSUISA[OAUT [[JIM SOPOW [RULIOU 81} I10] MINT JO Senpisal Surpuaq pue UorIlred UIRWOP [RITWURUAD JO S}NSoY]

1°d °I98L

sonpisoy o3ulf]/Suipuag jo IsIT g



‘sprejep 10y uorpded 1-g 9[qR], 99 "HGHT PUR NOAT JO 2INJONIIS 9} UO Paseq Paje[loed dIe SIUSIDIJo0d JUSTIDA[OAUL Y], ©

GEL-TEL 0L ‘GOL-E0LEOLLEI *T-T TEL-90L ¥
6£9-8€9°TTSG-C0S 9LF-CLY 6SV-8CT 1EV-08Y'39¢ 192 665-866  LET-8TT 618-10C TE1-LTT €-1 8€9-T09°€6S-T1S GLY-6SY 0EV-8CH 0ZV-81H € TH-60¥7 €6£-C9C ‘8ET-8ET 8TT-CIZ 0E1-6TT €
€69-€89799-699°299°08T-LLT TCI-6TT'®I[-9TT‘0TT-601‘62-ST ‘-1 €89-799°6LT-8LT'8TT-LIT'601-6T T
SVL-TEL L69-€69°C99-6€9'C0G-9LY 8SH-TEF T9C-6€T LEC TIC-08T LLT-TET'8CT-TCT'OTT-0TT LT-€ ‘T ¥ 910 61
L8-68°8T-GC 7E-61‘81-€ ‘T-1 ¥8-1C ‘¢
GPL-G8°0C-€ ‘T T L0 43
T69-789'G0S-C0G 68Y-88Y ¢FI-7&1 ‘€TT-011'¥6-€6°16-06 -1 STL-169°€0S-68YV VCI-€TT TI1'€6-16 T
069-70S‘887-GCT'CIT-CIT'0TT-¥6'06-€ ‘T z  0v0 1T
TYL-€7L T L-GTL €0L-TOL (G-€ GTL-E0L ¢
9T9-€19'C6S-88G VTV -€TH GGE-LVE TIE-VOE ¥-€ GT9-C6S €TH-8VE TT€-80€°90€-90€ ¥
SVL-9CLT0L-689'FL9-FL9'TLI-9T9 88G-FCF L¥E-CTE LOE GOE-LIT FTIT'60T-80T ‘€
0862 ‘T-1
689-889°GL9 ‘¥L9-CLY LTT-LOT :T-€ 889-GL9'€L9-€LI'OTT-GTT'E€TT-0TT LOT-0€ ‘T
62-€ T ¢ Tvo 0t
GPL-GEL'90L-00L L69-T69°669-889 L89-189 ‘T-T SGVL-9€LVOL-VOL 969-€ T
GEL-GOL€0L-L6Y T z 810 L
J senpisol Surpuag , Surewop jo a8uey p ON ST ¢°POIN

o(G8 ‘FR)moqui( 4q paurelqo 01°0
uey) Io3Ie] (Y1) JUSIOJO0D JUSUISAJOAUT [JIM SOPOU [RULIOU 94} I0] JNOAT JO SOnpIsal Surpuaq pur uonrlred Urewop [edrureusp Jo sjnsoy

¢'d Pl9®8L



‘spreap 10y woryded T-g 9[qRT, 998 "M INAT PUR HGHT JO 9INIONIIS Y} U0 PIseq POJR[NITRD oIk SHUSIOO0D JUOUIOA[OAUT O[T, &

L29-1T9 ‘685-G85°L0Y-G0V 66£-96€ T-1 929-€29°G8G-LTIG €TS-CIS 9LY-65Y S0V-66€ T
8C9-LC9'TC9-68S'GEV-L0V 96€-G9T  LET-GET 6TC-1CT T z 610 1C
08-8L67-87'97-07 ¥¥-ev°€€-T€ €T 6L-67°GY-€€ €
T69-069°889-£0G'88¥-GTY IG€-08'8Y-9¥'CE-€ T
GEr-0G799E-YSE€5E-55E 1T 0TH-9G¢€ ‘1 € 610 LT
6L-8L T-T SYL-6LOV-CV EV-TP LTI-€ T
8L-LV' ¥V 0¥-8T T ¢ 8T0 91
TEL-66L669-L69 9-€ £€L-869 ‘9
L39-969'T69-619°819°66G-165065-88G 0T 7-LOT S6E-V6€ G- 929-129°965-€6G LOV-G6€ G
L€9-L29°089-L6ST6G-LTS €LY-GST 8EV-6TT 0TF-80% ' ¥6E-LLE '8GE-LGT EVT-61T ¥
SYL-VEL L69-689°905-08Y S6-76 €
GT7-8IT TI7-80%'LLE-9LE 6GE-9GE T STF-TIF'9LE-6S€E T
689-889°L09-90S°0876L%°96-€6 ‘1-€
8E9-LEI LTG-9TG VLV -CLYV GCT-TST 6EV 86 -LET 858 LGT-VST VVT-€VT ' €TT 882 18C-61C'818 1 889-8€9°9TG-L0G 6LV VLYV VSV-6E7 99C-FFT'81T-96°€6-€ ‘T 9 820 48
869-169 ¥-€'G09-F0S‘€05-60 ‘T6V-€8Y ¥-1 L69°G69'T69°€0S-C6V ¥
G89-189°8L9LLI-GLI 66-86'96-08 ‘€-T 969769-€69°169-789°GL9-1L9°86-96'38-0S 9%-0€ ‘€
TL9-0L9°0S-6%‘LT-97°06-8T :T-€
969669 ‘661-86T°G6T-V6T€IT‘GIT ‘9TT‘GE T ‘FTT-CTT 6TT-GTT1 LOT-G0T :T-T 0L9-9G9°86T1-G61'CIT-92T V21 CCI-6TT1'CTI-L0T 6%-LV'6C-€ ‘T
€89-LL9°GSG9-70G 067661 ¥61-€9T°GCT'CCT 8TT-LTT'901-66'G6-98 ‘T ¥ 910 6
9€9-9€9°€£9-0€9'88G-G8C €CS-L1S 795 ‘€92 192-65C  T¥¢-0¥T SEC-VET :G-€
8%9-L¥9°015-60G T8V -18Y ' ¥SV-£9¥ ' THC-0¥CT G-T LV¥9-9€9C€9-T1€9°G8G-TCS LTG-01G I8V -GV €92-192 0¥C-GET G
GEL TEL 669869169 7T
689-889°L0S°905 68 T-187 H-1 G¥L-TEL L69-689'90G-G8Y ¥
LEV-8ET 09T-LGT VT 118 C1T-20T T08-008 €1 G€9-€€£9°0£9-98G'08G-81S CVV-792 092-65C T#C-TVC ¥ETCIT ‘€
T€L-869 T
889-879°609-L0G V8V-C8Y ' €GV-LV¥'8GC-CHE T1T-€ T g 6€0 8
9EL-GEL969°G69 €-T GEL-969 ‘€
G7L-9€L°G69-689'V0SG-L8Y ‘T
689-789°€89°60$-80S°L0S-508 ‘¥0S-T0G‘ L8F-G8F‘ F8F 1-CT 889-G0S‘98%-€ ‘T € 020 L
4 senpisal Surpuag , surewop jo aSuey ‘ON ST q°POIN

uey) 108Ie] (47) JULIdJo0D JUSUIDA[OAUT M SOPOUW [RULIOU 91} I0] HEHT JO

»(G8 ‘F8)moquA( £q paureiqo 010

SonpIsal urpueq pue uonijred UreRWop [ROIWRUAD JO S}NSOY

€d °lq&L



‘sprejep 10 uorpded 1-¢g o[qRT, 998 "MINAT PU® INOAT JO 9IMIONIIS 8} UO Paseq PoJe[NI[ed dIe SHUSIIJo0d JUSUWSA[OAUT 9T, "®

LL9TL Q0L GOL VOL
889-G89'TT1G-0IG L8T-987
TL9-0L9'8GT-LST QET-LET GEI-FET ‘OTT-GTT'60T-80T S6-€6

L69-569 €T ‘TEL-EGL

GTL-6TL

689-889 ‘L89 ‘€0S-E0S ‘S8Y ‘LST-98T ‘G8V-V8Y *
LTL-GTL ‘TEL ‘1697969 :

‘c€
‘1-€
Ras

e T
ot

¢-€
1-€

G¥L-LTL GOL-889'0TG-L8Y *

92L-90L :

L89-T1G'08¥%-€ *
G¥L-989°0L9-8GT LET-GTT GTT-60T V6 *
$89-TLI LGT-8ETFTI-9T1'80T-G6°€6-€ *
€TL-L69 *

SPL-TVL969-€ :

€VL-VTL ¢

G¥L-GTL 969-689'TOG-88Y :
889-€05°L8Y-€ *

¥TL-L69

- M 4 N M 4 8 ~ N M

€ 89°0 L

[ senpisax Surpuag

surewop jo a8ury p ON ST ¢°POIN

2

»(G8 ‘F8)moquA( £q paureiqo 010

uet]) 1081e] (4]) JUSIOIJO0D JUSTISAJOAUT 1M SOPOUL [RULIOU 9} 10] NOAT JO Sonpisal Surpuaq pue uorjijred Uuretwop [edIuIeUAD JO S3NSOY]

¥d SlqEL



‘s[reap 10y uorded T-¢f 9[qR], 990G "B

99°679'60S-667 ¥8V-€8Y €SV-CST VIV -TFV'L9C-99C SVE-¥¥T 018-10T ‘T-1 G19-80S €87 -€SV THV-LST VWE-T0T ‘T
GVL-9%9'L0S-F8V ' CST-€V1 968-GVT €0T-€ ‘T T MINAT sa DSDT

689-889°£89°089-G89'789°689-189'01G-G05'L87-987 ‘C-T 889-90G°98¥-€ T
G¥L-689°G0S-L8Y ‘T ¢ DSOT 'sA INOAT

069-689°60S-90S°G0S-T0S 987487 *¢-1 G¥L-069°T0S-987 ¢
689-20G‘G87-€ ‘T € INOAT 'sA MINAT
4 Senpisa1 Surpuag 5 surewop jo sSuey  , ‘ON sared [eInjonig

»(G8 FR)wWoUA(] A paurel(O SOINIONIIS [RISAID 9Y) JO SONPISAI SUIpUaq pue uorjjred UIRUWIOP [eIIWRUAD JO SINSOY
G'd °l9BL



T°1'S1,] 03 I9JOI ‘SONPISAI 98T} JO UOIYRAIISUOD Y} IO "] "08°(0 OF
10§ ST UOIJRAIDISUOD ATUSI 93 I0] UOLIOJLID O T, "SOINIONI)S ARI-Y UO PIse( 9SO} SUIPN[OXD) g S[R], UI SoSUIY o1} [[® OpPN[OUL SoSUlY o1, "®

9€L-2EL'LTLVTL-ETL SYLEVL GVL-€VL'9€L-CEL'LTLVTL-ETL LVL-0TL :19319AUO )
90.°G0L‘T0.L 00L-969769-€69 10L°G69°169 269 90L60L‘T0L-169
069-689°L89°G89-789°C89-189°LL9°1L9-0L9 989°€89°089°929°GL9 889 069-089°,29-GL9 TL9-0L9 069-699 XI[9Y THS
799-£99°099 %99-€99°099
€99 669789 2g9 GG9-59 1G9-8F9 :900Ys-¢
869 869
929129619 229 L29-929°129-6T9 829-019 ‘¢ doog
T6S £65°16¢ £65-16S £65-06G I8
68G°98G-G8¢ 88G°L8¢ 68G6-G8G
C1S-T1G°L0S-90S €0S-30G L8 G8Y €8T 08 LLY 609°6L7'8LY  ¥IS'ETIS 0TS G0S 98 78Y 719-60G°L09-G0G €0S-C0G L8Y-E8T 08F-LLY  8TG-99F :XI[PY Ae[oy
elei el eleiAdeid 6SV-VSY 11 UPYMG
LEV'SET-VET Ceh-007 0TF 807-L0V LLE-9LE EGE 8ET'ETT 79T 617'8T¥'607'CSE 8ET-LEV LTSIV 0TF-L0T LLE-9LE €SE-CSETIT
8GT 292 TVe 29T‘8ST TVT 393-07G :100ys-¢
6£3 (54
86T 86T 8ET-€ET I PPHMS
t&éd 444
81¢°102-00% 81¢°103-00% 81¢-661 ‘1 doo]
€61 €61
98T'GRT 78T €8T 98T-€8T 981-6L1 :doo[-d
SLT-TLT :100Ys-g
GGT1 T9T¥ST T9T°GGT-¥ST
Ge1-vel STTLTTOTT GTI-VCI'8TT-9TI LTT-GTT :109Ys-¢
T0T-00T'96°'L8-€8°08-8L 0S-F¥'GE 06-LE GC-61T 601°66 0TT‘G6°C8°T8  OTI-60T'TOT-66'96-G6°'L8-8L09-F¥'GE 06-LE GC-61
91891 9y, (%08 <) poatesuod ATysiy VDS ut readdy soSury Jrjow [einjonijg

pUOTJRAIISTIOD PUR SHNSAT Y)S 0) SUOIPR[OI UO PISR( SONPISOI 9FUIY JO UOTIIIIRJ

9'd Sl9&L



0.8 T T T T T T T

Conservation
=
~
[

1 1 | I | 1 1 | I
200 300 400 500 600 700
residue number

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.
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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 k7*) 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.



