
 
 

 

Supplementary Figure 1 

Myo1c tail binds to three apo-CaM. 

(a) Sedimentation velocity curves fitting results of myo1c fragments with saturated amount of apo-CaM. IQ1-end and IQ2-end do not 

contain any fusion tags. CaM in complex with IQ3-end contained a Trx fusion tag, which was used to facilitate the purification of the 
complex. (b) The molecular masses of various Myo1c fragments with saturated amount of apo-CaM derived from sedimentation 

velocity analysis (the second column). Black star: the “IQ3-end” protein was purified in the Trx-fused form, and the mass of fusion tag 
was subtracted from “IQ3-end” for easy comparison. The measured molecular mass of “IQ1-end” is ~10 kD larger than the theoretical 
value, this discrepancy is likely due to  the fitting error caused by friction ratio increase for the highly elongated shape of the complex. 
(c) The molecular masses of three Myo1c fragments, each saturated with apo-CaM, derived from FPLC coupled with static light 

scattering experiments (indicated on the top of each peak). The theoretical masses for the IQ1-852–(CaM)3, IQ2-852–(CaM)2 and IQ3-
852–CaM are 68.6 kD, 49.1 kD and 29.8 kD, respectively. 
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Supplementary Figure 2 

Electron density maps of the myo1c tail and detailed interactions of the myo1c post-IQ region with the N-terminal IQ3 motif and the C-
terminal extended PH domain. 

 (a) Overview of the experimental determined Au positions (magenta, σ=4) and the phased electron density (blue, σ=1). (b) 2Fo-Fc 
electron density map (σ=1) of the whole tail. (c) Stereo views of 2Fo-Fc electron density map (Left, σ=1) and ribbon diagram (Right) of 
the post-IQ region in complex with N-lobe of CaM3. (d) 2Fo-Fc electron density map (Left, σ=1) and ribbon diagram (Right) of the 
extended PH domain. (e) The interface between the lever arm and post-IQ is mainly composed of hydrophobic interactions between 
IQ3 and α2. For clarity, CaM is not shown. (f) The interaction between post-IQ and the extended PH domain is mediated by hydrogen 

bonds and hydrophobic interactions between α4 of post-IQ and α5/α7 of the extended PH domain. 
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Supplementary Figure 3 

Sequence alignment of the neck-tail domain of myo1c from vertebrates and different members of the class I human myosins. 

Identical and highly similar residues are colored. The secondary structure elements are labeled using the same color coding scheme 
shown in Fig. 1b. 
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Supplementary Figure 4 

NMR-based validation of the post-IQ–CaM interaction. 
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(a)
 15

N-HSQC spectra of 
15

N-labeled IQ3-852 in complex with 
15

N-labeled WT-CaM or with 
15

N-labeled F16C-CaM. The overlap of most 

of the peaks of the two spectra indicates that the F16C mutation of CaM does not alter the overall structure of the complex between 
CaM and IQ3-852. (b) 

15
N-HSQC spectra of 

15
N-labeled apo-CaM titrated with the IQ3 peptide. Color coding of the peaks corresponds 

to different apo-CaM/IQ3 ratios indicated in the figure. For clarity, only a few representative peaks are labeled. Peaks from C lobe that 
change are highlighted with black boxes. 
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Supplementary Figure 5 

Flexibility change of Myo1c–CaM complex upon addition of Ca
2+

.   

 (a&b) Time-dependent, partial trypsin digestions of Myo1c IQ1-end (a) and IQ2-end (b) in the absence or presence of Ca
2+

. Myo1c-

CaM complexes were incubated in a digestion buffer with or without calcium (1mM EDTA/CaCl2, 50 mM Tris PH 7.8, 100 mM NaCl, 
and 1mM DTT) containing 1% trypsin (i.e. at a trypsin:Myo1c mass ratio of 1:100). Samples were withdrawn at 0, 1, 5, 15, 30 min after 
mixing with trypsin for SDS-PAGE analysis using Coomassie Blue staining. (c) Thrombin digestions of Myo1c IQ1-end (left) and IQ2-

end (right) in the absence and presence of Ca2+. Myo1c-CaM complexes were cleaved with thrombin at 10 units/mg of complex for 10 
h at 37 °C under the same buffer conditions as those in panels a&b. (d) CD spectra of Myo1c IQ2-852 in complex with calmodulin with 

or without Ca
2+

. To make sure that the relatively small ellipticity changes are reliable, an aliquot of apo-CaM-bound Myo1c IQ2-852 at a 
concentration of 4 µM complex (in the buffer of 1mM EDTA, 50 mM Tris PH 7.8, 100 mM NaCl, and 1mM DTT) was split into two equal 
portions. A few µl of concentrated CaCl2 was added to one sample to make the final Ca

2+
 to 2 mM, and the same volume of H2O was 

added to the other sample to make sure that the protein concentrations of the two samples for the CD experiments are identical. Upon 
addition of Ca

2+
, the ellipticity of IQ2-853 decreases (red curve). It has been well established that binding of Ca

2+
 to CaM stabilizes 

helical structures of the protein and thus leads to increase of the ellipticity. The decrease of the helical content of the IQ2-852 and CaM 
complex upon addition of Ca

2+
 is most likely resulted from the loss or destabilization of the α-helices from the Myo1c tail.   
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Supplementary Figure 6 

Binding of IQ2-852 and IQ2-829 to Ca
2+

-CaM. 

FPLC coupled with static light scattering analysis of the bindings of IQ2-852 (red line) and IQ2-829 (blue line) to saturated amount of 
Ca

2+
-CaM. All samples can be fitted with two CaM molecules bound to the Myo1c fragments, showing that α4 of post-IQ does not 

involve in binding to Ca
2+

-CaM. 
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