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Figure S1. Amino acid sequence alignment and comparison of myosin III with Msn protein
kinases. (A) Sequence homology of hMyo3-KD and human Msn kinases belong to the STE20 kinase
family (HGK, Mitogen-activated protein kinase kinase kinase kinase 4; MINK, TRAF2 and NCK-

interacting protein kinase; TNIK, Misshapen-like kinase 1;

NRK, Nik-related protein kinase). The

activation loop is indicated with solid underline. Identified phosphorylated residues are indicated by grey
boxes. The amino acid homology is indicated as follows: identical (asterisk), very similar (dot) (B) Mass
spectrum showing two phosphorylation sites Thr'®* (left) and Thr'®® (right).
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M3A DFGVSAQL ----TSTRHR-RN-TSV---GTPFWMAPE

Hu Myo3A 1 MFPLIGKTIIFDNFPDPSDTWEITETIGKGTYGKVFKVLNKKNGQKAAVKILDPIHD-ID 59 M3B DFGVSAQL----TSTRLR-RN-TSV---GTPFWMAPE
Mu Myo3A 1 MLPLIGKTIIFDNFPDPSDTWETITETIGKGTYGKVFKVLNKKSGQKAAVKILDPIHD-ID 59 HGK DFGVSAQL ----DRTVGR-RN-TFI---GTPYWMAPE
Sa Myo3A 1 MLPLTGKTITFDSFPDPSDTWEITETIGKGTYGKVFKVLNKKNGQKAAVKILDPTH---- 56 MINK DFGVSAQL - ---DRTVGR-RN-TFI---GTPYWMAPE
Ga Myo3A 1 MLPLTGKTIVFDSFPDPSDTWEITETIGKGTYGKVFKVLNKKNGSKAAVKILDPVHD-ID 59 TNIK DFGVSAQL----DRTVGR-RN-TFI---GTPYWMAPE
Xe Myo3A [ RR—— MLFDGFPDPTDTWDICETIGKGTYGKVFKVTNKKNGSKAAVKILDPFHEDID 52 NRK DFGVSAQV- - - - SRTNGR-RN-SFI---GTPYWMAPE
Mo Myo3A 1 MFPQSGKSIVFDNFPDPTDTWEITETIGKGTYGKVYKVLDKLDGSKAAVKILDPIHD-ID 59 STLK3 DFGVSAFLATGGDVTRNKVRK-TFV---GTPCWMAPE
Dr Myo3A R MMYLPYAQLPDPTDKFEIYEETAQGVNAKVFRAKELDNDRIVALKI-QHYDEEHQ 54 0SR DFGVSAFLATGGDITRNKVRK-TFV- - ~GTPCWMAPE
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Hu Myo3A 60 EEIEAEYNILKALSDHPNVVRFYGIYFKKDKVNGDKLWLVLELCSGGSVTDLVKGFLKRG 119 o —RS-PMV---
Mu Myo3A 60 EEIEAEYNILRTLSDHPNVVRFYGIYFKKDKINGDKLWLVLELCNGGSVTDLVKGFLKRG 119 PAK3 DFGFCAQI----TPEQSK-RS-TMV---GTPYWMAPE
Sa Myo3A 57 LCNGGSVTDLVKGLLKRG 74 PAK4 DFGFCAQV----SKEVPR-RK-SLV---GTPYWMAPE
Ga Myo3A 60 EETEAEYNILKALSDHPNVVKFYGMYYKKDVKNGDQLWLVLELCNGGSVTDLVKGFLKRG 119 PAKS DFGFCAQV----SKEVPK-RK-SLV---GTPYWMAPE
Xe Myo3A 53 EEIEAEYNILKALSDHPNVVKFYGMYFKKDVKTGDQLWLVLELCNGGSVTELAKGLLKRG 112 PAK6 DFGFCAQI - ---SKDVPK-RK-SLV---GTPYWMAPE
Mo Myo3A 60 EETEAEYNILKALSDHANVVKFYGMYYKKDVKCGDQLWLVLELCNGGSVTDLAKGMLKRG 119 MST1 DFGVAGQL - - -~ TDTMAK-RN-TVI - - -GTPFWMAPE
Dr Myo3A 55 VSIEEEYRTLRDYCDHPNLPEFYGVYKLSKPNGPDETWFVMEYCAGGTAVDMYNKLLKLD 114 MST2 DFGVAGQL - - - ~TDTMAK-RN-TVI - -~ GTPFWMAPE

.................................... XKLL 17*7* e MST3 DFGVAGQL - - - ~TDTQIK-RN-TFV-- - GTPFWMAPE
Hu Myo3A 120 ERMSEPLIAYILHEALMGLQHLHNNKTIHRDVKGNNILLTTEGGVKLVDFGVSAQLTSTR 179 MST4 DFGVAGQL - --- TRIQIK-RN-[IFV- - -GIIPFAMAPE
Mu Myo3A 120 ERMSEPVIAYILHEALMGLQHLHSNKTIHRDVKGNNILLTTEGGVKLVDFGVSAQLSSTR 179 YSK1/SOK1  DFGVAGQL----TDTQIK-RN-TFV---GTPFWMAPE
Sa Myo3A 75 ERMSELLIAYILHEALMGLQHLHNNNTIHRDVKGNNILLTTEGGVKLVDFGVSAQLTNTR 134 TAOZ/PSK  DFGSASIMAPA--------- N-SFV---GTPYWMAPE
Ga Myo3A 120 ERMNELIIAYILHEALMGLQHLHENKTIHRDIKGNNILLTTEGGVKLVDFGVSAQLTSTR 179 TAOL DFGSASM-AS---~---PA--N-SFV---GTPYWMAPE
Xe Myo3A 113 ERMSEPIIAYILHEAMMGLLYLHQHKTIHRDVKGNNILLTTVGGVKLVDFGVSAQLTNTR 172 TAO3/JIK  DFGSASM-AS------ PA--N-SFV---GTPYWMAPE
Mo Myo3A 120 DRMDEATIAYILHEALMGLQHLHINKTIHRDVKGNNILLTTHAGVKLVDFGVSAQLTNTR ~ 179 KHS1 DFGVAAKI - ---TATIAK-RK-SFI---GTPYWMAPE
Dr Myo3A 115 RRMREEHTAYTTRETCRAATELNRNHVLHRDIRGDNILLTKNGRVKLCDFGLSROVDSTL 174 sre | KHS2 DFGVSAQI----TATIAK-RK-SFI---GTPYWMAPE

SRR KRy i i it GCK DFGVSGEL - - -~TASVAK-RR-SFI---GTPYWMAPE

184 188 Group - RL-SFI---

Hu Myo3A 180 HRRNTSVGTPFWMAPEVIACEQQLDTTYDARCDTWSLGITATELGDGDPPLADLHPMRAL 239 rgﬁl ngigﬁ%----Eﬁ%ﬁ-%_ég___gmmﬁgé
Mu Myo3A 180 HRLNTSVGTPFWMAPEVIACEQQLDTTYDARCDTWSLGITATELGDGDPPLAELHPMRAL 239
Sa Myo3A 135 HRRNTSVGTPFWMAPEVIACEQQLDSTYDARCDAWSLGITATELADGDPPFADLHPMRAL 194 SLK DFGVSAKN----TRTIQR-RD-SFI---GTPYWMAPE
Ga Myo3A 180 LRRNTSVGTPFWMAPEVIACEQQLDSSYDARCDAWSLGITATELGDGDPPLADLHPMRAL 239 MEKK3 DFGASKRL -QTICMSGTG-MR-S-VT--GTPYWMSPE
Xe Myo3A 173 LHRNTSVGTPFWMAPEVIACEQQVDTTYDARCDVWSLGITAIELGDGDPPLADLHPMRAL 232 MEKK2 DFGASKRL-QTICLSGTG-MK-S-VT--GTPYWMSPE
Mo Myo3A 180 LRRNTSVGTPFWMAPEVIACEQQLDSTYDARCDVWSLGITATELGDGDPPLSDLHPMRAL 239 MAP3K8 DFGCARRLAWAGLNGTHSDMLKSMH- - -GTPYWMAPE
Dr Myo3A 175 GKRGTCIGSPCWMAPEVVSAMESREPDITVRADVWALGITTIELADGKPPFADMHPTRAM 234 MEKK1 DFGAAARLASKG--TGAGEFQGQLL - --GTIAFMAPE

O PITIPTPINPRS AR PP P PP S MAP3K4 DFGCSVKL - - --KNNAQT-MPGEVNSTLGTAAYMAPE
Hu Myo3A 240 FKIPRNPPPKLRQPELWSAEFNDFISKCLTKDYEKRPTVSELLQHKFITQIEGKDVMLQK 299 Iéﬁ ggg%&gf————AGINEEﬂE%T————giﬁg‘\’r\lmgé
Mu Myo3A 240 FKIPRNPPPKLRQPELWSAEFNDFISKCLTKDYEKRPTVSDLLKHKFITQIEGKDVILQK 299 MEK DFGVSGQL —— - TDSMA-—-N-SFV-—_GTRSYMSPE
Sa Myo3A 195 FKIPRSPPPTLRQPELWTAEFNDFINKCLTKDYEKRPTVSDLLQHEFITQIEGKDLMLQK 254
Ga Myo3A 240 FKIPRNPPPTLQQPELWSSEFNDFINKCLTKDYEKRPTVSSLLQHDFIKQIEGKENVLQR 299 MEKZ DFGVSGQL - ---IDSMA---N-SFV---GTRSYMAPE
Xe Myo3A 233 FKIPRNPPPTLRQPELWSAEFNDFINKHERINTKKGHFKE SMAPNQD- -~ -~ ------~-~- 279 MEK5 DFGVSTQL ----VNSIA---K-TYV---GTNAYMAPE
Mo Myo3A 240 FKIPRNPPPTLHQPELWSDDFNDFICKCLIKDFELRPNVLDLLQHVFIKQIVGREKILQK — 299 MKK6 DFGISGYL----VDSVA---K-TMDA--GCKPYMAPE
Dr Myo3A 235 FQIIRNPPPTLMRPTNWSQQINDFISESLEKNAENRPMMVEMVEHPFLTELTENEDEMRS 294 MKK3 DFGISGYL----VDSVA---K-TIDA--GCKPYMAPE

KR ok ke e MKK4 DFGISGQL- ---VDSIA---K-TRDA--GCRPYMAPE
o Mvo3h 300 QibTemoc 310 MKK? DFGISGRL - - - -VDSKA---K-TRSA--GCAAYMAPE
u Myo coT DFGL SVQM- - -~TEDVYF-PK-DLR- - -GTEIYMSPE
Hu thro3n 300 gtﬁgﬁg/{:‘gg 310 — NIK DFGHAVCL - - --QPDGLGKSLLTGDYIPGTE THMAPE
ca M§O3A 300 QLMEFTDVHOQ 310 M Mo e STLK6 GLSHLHSLVKHGQRHRAVYDF -PQF ST-SVQPWLSPE
Xe Myo3A 280 —-tomomee 290 Sa: Sarcophilus harrisii (Tasmanian devil) STLKS GLRSNLSMISHGQRQRVVHDF-PKYSV-KVLPWLSPE
Mo Myo3A 300 QLIELIDLNQQ 310 Ga: Gallus gallus PKCa DFGMCKEH----MMDGVTTR--TFC---GTPDYIAPE
Dr Myo3A 295 DIAEMLELSRD 305 Xe:Xenopus PKAa DFGFAKRV----KGR----~ TWTLC---GTPEYLAPE

Mo: Morone saxatilis (striped sea bass)
D Dr: Drosophila Consensus sequence DFGxixQLﬂffxx'gxfoRxf'gx\llﬂfGTPFWMAPE
Y

Figure S2. Amino acid sequence alignment and comparison of myosin III with different species
and various protein kinases. (A) Amino acid sequence alignment of human myosin IIIA with other
species. Hu, Homo sapiens; Mu, Mus musculus; Sa, Sarcophilus harrisii (Tasmanian devil); Ga, Gallus
gallus; Xe, Xenopus; Mo, Morone saxatilis (striped sea bass); Dr, Drosophila. The activation loop is
indicated with solid under line. Identified phosphorylated residues are indicated by grey boxes. The amino
acid homology is indicated as follows: identical (asterisk), very similar (dot). (B) Sequence alignment of
the activation loop of various protein kinases. Consensus sequence is shown at the bottom. Amino acid
number of hMyo3A is shown at the top. STLK3, STE20/SPS1-related proline-alanine-rich protein kinase;
OSR1, Serine/threonine-protein kinase OSRI1; STLK6, STE20-related kinase adapter protein beta;
STLKS, STE20-related kinase adapter protein alpha; PAK, p2l-activated kinase PAK; MSTI,
Serine/threonine-protein kinase 4; MST2, Serine/threonine-protein kinase 3; MST3, Serine/threonine-
protein kinase 24; MST4, Serine/threonine-protein kinase MST4; YSK1/SOKI1, Serine/threonine-protein
kinase 25, TAO2/PSK, Serine/threonine-protein kinase TAO2; TAOI, Serine/threonine-protein kinase
TAO1; TAO3, Serine/threonine-protein kinase TAO3; KHS, Mitogen-activated protein kinase kinase
kinase kinase 5; KHS2, Mitogen-activated protein kinase kinase kinase kinase 3; GCK, Mitogen-activated
protein kinase kinase kinase kinase 2; HPK1, Mitogen-activated protein kinase kinase kinase kinase 1;
LOK, Serine/threonine-protein kinase 10; SLK, STE20-like serine/threonine-protein kinase, MEKKS3,
Mitogen-activated protein kinase kinase kinase 3; MEKK?2, Mitogen-activated protein kinase kinase kinase
2; MAP3KS, Mitogen-activated protein kinase kinase kinase 19; MEKK1, Mitogen-activated protein kinase
kinase kinase 1; MAP3K4, Mitogen-activated protein kinase kinase kinase 4; TAK1, Mitogen-activated
protein kinase kinase kinase 7; ASKI1, Mitogen-activated protein kinase kinase kinase 5; MEK, ERK
activator kinase; MKK; MAP kinase kinase,; COT, Mitogen-activated protein kinase kinase kinase 8; NIK,
Mitogen-activated protein kinase kinase kinase 14.



Preincubation
with cold ATP + — —+ —

051 2 3 5051 2 35 0512 35051 2 35 (min)

z o

e R
2p

3!

Figure S3. Effect of autophosphorylation of hMyo3A-KD on its protein kinase activity.
hMyo3A-KD (10 ug/ml) was preincubated with or without 0.1 mM cold ATP for 90 min at 25°C, then 0.5
mM [y-"P]-ATP and 0.1 mg/ml MBP were added to the reaction mixture to start the reaction. After
indicated times, the reaction was stopped by boiling with 5xSDS sample buffer, and subjected to SDS-
PAGE. Left; Coomassie Brilliant Blue stating, right; autoradiography of the left. Note that migration of
prephosphorylated hMyo3A-KD was a little slower than the non-phosphorylated one. No radioactive **P

incorporation was observed for prephosphorylated hMyo3A-KD due to saturation of the phosphorylation
sites with non-radioactive phosphate.
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Figure S4. Binding between the kinase domain and the motor domain of hMyo3A. Binding experiment
was done as described in Materials and Methods. All hMyo3A-KD variants have N-terminal GST module.
Lane 1: MDIQo and GST, lane 2: MDIQo and GST-KD(WT), lane 3: MDIQo and GST-KD(N150D), lane
4: MDIQo and GST-KD(N150D/S73A), lane 5: MDIQo and GST-KD(N150D/S177A), lane 6: MDIQo and
GST-KD(N150D/T178A), lane 7: MDIQo and GST-KD(N150D/T184A), lane 8: MDIQo and GST-
KD(N150D/T188A), lane 9: MDIQo and GST-KD(N150D/T302A).
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Figure S5. Dephopshorylation of the motor domain of human myosin IIIA (hMyo3A-MDIQo) by
PPases. P-MDIQo (36 nM) and P-KD (36 nM) were dephopshorylated by PPases. Lane 1: P-MDIQo and
P-KD, lane 2: P-MDIQo and P-KD with 36 nM of PPIc, lane 3: P-MDIQo and P-KD with 5 nM of PPlc,
lane 4: P-MDIQo and P-KD with 36 nM of PP2Ac, lane 5: P-MDIQo and P-KD with 5 nM of PP2Ac, lane
6: P-MDIQo and P-KD with 50 pg/ml of retina tissue extract, lane 7: P-MDIQo and P-KD with 5 pg/ml of
retina tissue extract. The bottom panel indicates samples stained with Coomassie Brilliant Blue R-250.



