





Figure S7 — Quantifying myosin occupancy based on agarose gel shift — (A) SDS-agarose gel
shift of Cy3-labeled scaffolds with 0, 1, 2, and 3 DNA binding strands in the presence of DNA-
myosin complexes. The gel is a duplicate image of Fig. 2D of main text. (B) Myosin occupancy
was estimated by fitting the intensity profile of each band along the electrophoresis direction
(black dots). The intensity profile for each condition is derived from a summation of profiles for
distinct myosin occupancies, each of which is assumed to be Gaussian distributed. Thus the
intensity profile in each lane is the sum of Gaussians corresponding to 0 (blue), 1 (red), 2
(orange) and, 3 (green) myosins each of which has a distinct mean location along the gel,
amplitude, and standard deviation. The observed intensity profiles were iteratively fit to the sum
of Gaussians. The fraction of population of scaffolds with » myosin was calculated from the area
under corresponding Gaussian curve. In our analysis, we assume that each myosin-binding
process is an independent event. For each binding site, myosin occupancy (O) is defined as the
probability of binding. Global fitting of the different conditions to a binomial distribution yielded
a myosin occupancy of 0.94+0.1. (C) Calculated stacked histograms of the population
distribution for each condition. The analysis was limited to scaffolds with 3 myosins due to the
large number of free parameters in the fitting step. The high myosin occupancy is consistent with
similar values estimated from the photon counting assays (O = 0.92-0.97; Figs. 2E-G).
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Figure S8 — End-to-end speed distributions for scaffolds with either myosin V or VI
— Histograms of end-end speed for the indicated configuration (upper right corner of each
histogram) of myosin V (red; left panels) or myosin VI (blue; right panels). Short
trajectories (RL<1 pm) are excluded from the data analysis. For either motor type the
collective speed does not depend on multi-motor number (P<0.002, Ny > 71, Ny;> 58).
Myosin V scaffolds (regardless of motor number) move significantly faster than those
with myosin VI (P <0.01, N > 58).
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Figure S9 — Run length distribution for scaffolds with multiple myosin V or VI -
Run length histograms of scaffolds with myosin V (red; left panels) or myosin VI (blue;
right panels). The number and configuration of myosin V (red) and myosin VI (blue) are
shown in the insets. Solid lines are single exponential fits based on the cumulative
distributive functions (CDF; insets), with a minimum measurable run length (threshold)
of 600 nm. The white bars are runs shorter than 600 nm (the number of short runs is an
underestimate as they are limited by the spatial and temporal resolution of our image
acquisition). For both myosin types, the run length increases with motor number and is
summarized in Fig. 3B of the main text.
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Figure S10 — The measured run length is limited by the finite width of the keratocyte actin
network — (A) Model for scaffold movement on an infinitely long one-dimensional track. On
keratocytes, the track is limited by the keratocyte width w, which is displayed as the green-shaded
region in all panels. Scaffolds that enter the red-shaded region are truncated at the keratocyte
boundary x=w. (B) On an infinitely long track, the distribution of myosin-dependent run lengths
(RL™™™) follows a single exponential distribution. (B-E) The relationship between myosin-
dependent and observed (apparent) run lengths is illustrated with w = 6 um and (RL™™) = 3 um.
(C) The start position x;"“" of trajectory i is uniformly distributed between 0 and w. (D) Trajectory
i dissociates from the track at x ¢ = x '+ RL™*". Due to the limited keratocyte width,
trajectories that travel beyond the keratocyte periphery get truncated at x = w. Based on this
model, the limited track length preferentially truncates long trajectories. (E) As a consequence,
the mean apparent run length (RL**“") is calculated to be 1.7 um, well below (RL™*™) = 3.0
um. (F) The mean apparent run length of scaffold-motor complexes with 0<(RL™*")<24 um on
a keratocyte track of width w =2, 4, 6, 8, and 10 pm. Based on the model, the limit of mean
apparent run length (RL*?““") on a keratocyte track of width w is w/2. (G) Estimated myosin-
dependent run lengths for average keratocyte width (w) of 6 um.
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Figure S11 — Skeletonized TEM image of the interlaced actin network used in the
stochastic simulation (Fig. S12). The actin polarity field vector (green arrow) points
upward. Given that the pore size of the meshwork (~30 nm; Sivaramakrishnan and
Spudich, J. Cell. Biol, 2009) is substantially smaller than that of the origami scaffold, this
analysis is restricted to filaments located near the keratocyte surface with depth
information derived from the intensity of the platinum replica micrographs (see
Methods).
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Figure S12 (previous page) — Description of stochastic simulation —

Stochastic simulations of myosin-scaffold movement on the digitized actin network were
performed using a custom MATLAB code based on the rules described below.

(A)
(B)

©

Platinum replica micrograph image of a keratocyte actin network. This image is
used to simulate long movement trajectories using periodic boundary conditions.
The position of actin filaments (green lines) was derived from the digitized image
of actin network in (A) as described in Sivaramakrishnan and Spudich, J. Cell. Biol,
2009. Each pixel is a possible microstate for the myosin head.

For every pixel in the skeletonized image, we calculate the orientation of the actin
filament relative to the actin polarity field vector. A 7x7 search box, centered on
each actin filament pixel is fitted to a linear function. The local actin filament
direction is the inverse tangent (arctan) of the slope of the fit line. Actin pixels
with low goodness of fits (R?<0.25, 14% of the detected pixels in (B)) were
excluded from the simulation in order to exclude multi-filament junctions. The local
filament directions are stored in order to calculate microstate energies bed in step

(L).

In our model, a myosin dimer consists of 2 identical myosins with lever arm stiffness &y
(Fig. 4B) or 2 unique myosins with lever arm stiffness k;; and kp (Fig. 6E). The centers of
mass of myosin 1 and 2 are linked by a linear spring k,. Each myosin motor comprises 2
motor domains (gray sandals). Each myosin has a leading (O or @) and trailing head (@
or ).

D)

The trailing head of motor 1 is positioned randomly on an actin filament.

(E—H) The position of the leading head (E) and the second myosin (F-H) are randomly

)
)

(K)

L)

assigned such that the distance between the heads is 36+ 4 nm (gray arc; (E and H))

and the centers of mass of the two motors are within 6515 nm (red ring; (F and

H)).

At each simulation step, we keep track the position of 4 myosin heads, 2 centers of

mass, and the center of the two centers of mass.

Myosin dimers step stochastically with an exponentially distributed dwell time on

the actin filament. Hence, the dwell times for each step are derived from an

exponential distribition of mean dwell times based on the cycle rates of myosin V

and VI [De La Cruz et al., PNAS 1999; De La Cruz et al, J. Biol. Cell. 2001]. The

myosin with the shortest dwell takes the first step. For illustration purpose, ;> t,,

and myosin 2 moves first.

The trailing head pivots about the lead head. The next binding site is determined by

the following criteria:

a. within 36+ 4 nm pixel from the leading head (gray arc),

b. the new center of mass is within 65+15 nm (red ring) from the center of mass of
the other motor (myosin 1), and

c. myosins proceed in forward direction based on the polarity of the actin network.

We calculate the energy and Boltzmann probability (Fig. 4B) for each selected

pixel.



(M) Based on the Boltzmann probability of each pixel, we stochastically choose the
binding site for the new leading head.

(N) The old leading head is now assigned as the new trailing head and the coordinates
of the centers of mass are reassigned.

(O-P) The process is repeated for the other myosin (J-N) followed by repetitions of (J—
0) to generate trajectories.

For each condition, the simulation was repeated for > 4 times. Simulated trajectory
shapes were quantified in terms of shape factor (Fig. S2). To construct the shape factor
plots in Figs. 4, S13, and S14, the mean shape factors were fitted to a sigmoidal function
(solid lines in Figs. 4 and S14; dashed line in Fig. S13) below:

S(x)=S,+a where S, a, x, are the fitting parameters and x = 10%s/ks

+e—(x—x0)’
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Figure S13 — Lever arm rigidity controls the trajectory shapes for single myosins —
Shape factor of simulated trajectories is influenced by the lever arm stiffness Az
Therefore, the rigidity of the lever arm can be tuned to match the observed trajectory
shapes in Fig. 1 of the main text. The experimentally measured shape factors for single
myosin V (red-shaded box) or myosin VI (blue-shaded box) were used to calculate
corresponding lever rigidities (k) of 0.30+0.18 pN/nm and 0.16+0.02 pN/nm,
respectively. Movement trajectories of single myosins with either thermally flexible (ka2
< kgT) or rigid (ka2 >> kpT) lever arms are insensitive to kr (gray-shaded regions).
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Figure S14 — Shape factors for simulated trajectories of scaffolds with 2 myosin motors
connected by an inter-motor spring with stiffness (k) = 0.04, 0.20, and 0.40 pN/nm.
Sigmoidal lines are derived from simulations with varying k;/ k, for indicated &, values.
These simulations support kr / k, as the primary determinant of trajectory shape factor.
Data presented in the main text are for &, = 0.20 pN/nm. Gray regions indicate regimes
dominated by thermal fluctuation or rigid lever arms.



Legends for Movies S1 and S2

Movie S1 — (top) Movie of scaffolds with 6 myosin V (green) meandering on a
keratocyte actin network (red) (Fig. 3C). (bottom) Scaffolds with 6 myosin VI (green)
moving linearly on the two-dimensional network (Fig. 3D). Data was acquired at 2 Hz
frame rate, 2 mM ATP, RT.

Movie S2 — Scaffolds with 2 myosin V and 2 myosin VI meandering on a keratocyte
actin network (red) (Fig. 6A). Scaffolds travel unidirectionally, either towards the cell
periphery or the cell center. Data collected at 2 Hz frame rate, 2 mM ATP, RT.



Supplemental Notes S1

Computer aided staple strand sequences for the flat-rectangular DNA origami scaffold
(Figs. S3-4)

Core

r0tllmll TTAGATACTATTTTCATTTGGGGAATGCCT
rO0tllmrl TAAGAACGGAGGTTTTGAAGCCTAGTCAGA
rO0tllmr2 TAATGCAGTTCGAGCCAGTAATAACTGACCTA
r0tllmr3 AAATCAGAGCTATTTTGCACCCAGAGAATAAC
r0tllmr_fr ATAAGTCCATATTTAACAACGCCGTGTGAT
rO0tllseam 1 AATATCGCTAAGAGGAAGCCCGAAACCTCCCG
rO0tllseam r CCAGACGACGACAAAAGGTAAAGTATAACCTG
r0tl3mll GAGTAATGCGGAGACAGTCAAATAACGTTA
r0tl3mrl TAAAGTACCGACAATAAACAACAGGTATTC
r0tl3mr2 AATTTAATAAATGCTGATGCAAATTTTTAATG
r0t13mr3 GAGGCATTAACGCGCCTGTTTATCTTCATCGT
r0tl3mr_fr AAATAAGACCTTTTTAACCTCCGTGAGTGA
rOtl3seam_1 TTTAGCTAATTTCGCAAATGGTCAAATTCTGT
rO0tl3seam r TATATTTTAGAACGCGAGAAAACTAAAGGGTG
r0tl5mrl CAAGACAAAGTTAATTTCATCTTGAGAATA
r0tl5mr3 CTATATGTGGTTTGAAATACCGACCAACATGT
r0tl5mr_fr ATAACCTACAATAACGGATTCGTTATACTT
rOtl5seam_1 AGAAAGGCTGTAGGTAAAGATTCATTTTCAAA
r0tl7mr3 TCAATTACACATAAATCAATATATGGCTTAGG
r0tl9mll CCACACAAGGGGTGCCTAATGAGAGCAGGC
r0t19ml3 TCCTGTGTAATTGCGTTGCGCTCAAGAGAGTT
r0tl19mr2 CCCTCAATTAACACCGCCTGCAACATTCACCA
r0tl9mr_fr AACAGTTCCACCAGCAGAAGATACATTCTG
rO0tl9seam r AGCATCACGCCAGCAGCAAATGAAATAAAGTG
rO0timll TCCAAAAGTTTCGAGGTGAATTTGTAATGC
rO0tlmr2 TTTAACGGGAATGGAAAGCGCAGTCCATCTTT
rOtlseam r TTGATGATTCCAGTAAGCGTCATACGGTTTAT
rO0tlt_seam CGCCACCCTCAGAACCGCCACCCTCAGAACCG
rO0tltll CCACCCTCAGAGCCACCACCCTCAAAAGGC
r0tltl2 GGATAGCAAGCCCAATAGGAACCCCAACAGTT
rOtltl3 TAACACTGAGTTTCGTCACCAGTTTTTCTGT
r0tltrl GGTGTATCACCGTACTCAGGAGGTTAATAAGT
r0t21mll GAAAATCCCCTTATAAATCAAAACGGCGAA
r0t21ml3 AAGCGGTCGGTTGAGTGTTGTTCCGAGCCCCC
r0t21lml_f1 TTTCCAGTCGTAATCATGGTCACGAAAGGG
r0t21lmr2 GTCACACGTTGCAACAGGAAAAACTAAAGGGA

r0t21mr3 GTCAGTATCAATATCTGGTCAGTTGCCCGAAC



r0t2lmr_ fr
rO0t2lseam r
r0t23b_seam
r0t23bll
r0t23bril
r0t23br2
r0t23br3
r0t23ml2
r0t23ml_f1
r0t23mrl
r0t23mr3
rO0t23seam 1
r0t3mll
r0t3ml2
r0t3ml3
r0t3ml_f1
r0t3mrl
r0t3mr2
r0t3mr3
r0t3mr_fr
rO0t3seam_1
rO0t3seam_r
rO0t5mll
r0t5ml2
rO0ts5ml_f1
r0t5mrl
r0t5mr2
r0t5mr3
rO0ts5mr_fr
rO0t5seam_1
rO0t5seam_r
r0t7mll
rO0t7mrl
r0t7mr2
r0t7mr3
rO0t7mr_fr
rO0t7seam_1
rO0t7seam_r
r0t9mll
r0t9mril
r0t9mr2

r0t9mr3

GCCAACATGCTGGTAATATCCAAATCCTGA
AAATGGATTACATTTTGACGCTCACGAAATCG
CGTGGCGAGAAAGGAAGGGAAGAAAATCAGAG
GATTTAGAGCTTGACGGGGAAAGCGAATAGCC
CGGGAGCTAAACAGGAGGCCGATGCTCATG
TTTTAGACAGGAACGGTACGCCAGGAACAATA
GAAGTGTTTTTATAATCAGTGAGCTCAAACT
CGAGATAGCACGCTGGTTTGCCCCTGAGCTAA
ACAAGAGCACCGCCTGGCCCTGCTGCCCGC
GAAATACCTATTTACATTGGCAGAGTGCCA
GCCAGCCAACCAGTAATAAAAGGGAAAACAGA
GCAAAATCTGTTTGATGGTGGTTCATCGTCTG
CACTACGAATACACTAAAACACTATCTTGA
GCTTGATATTGAAAATCTCCAAAAATTTTCAG
GTTTCCATCGATTATACCAAGCGCGACCAGGC
ACAACCATTGCTAAACAACTTTATGTACCG
TTTACCGTACAGGAGTGTACTGGTTAGTAC
TCATAATCAATCAAGTTTGCCTTTCAAAAGGG
TAAAGCCAGGTCAGTGCCTTGAGTGATATAAG
ACCGGAATCGATAGCAGCACCGGAAGGTAA
CAGCTTGCGAGCCTTTAATTGTATCATGGCTT
CATAGCCCCGCGTTTTCATCGGCACGAAAGAG
CAAGAACCCTGCTCATTCAGTGAAATGCAG
ACCCCCAGTAAACGGGTAAAATACCTTAAACA
GTACAACCTTTGAGGACTAAAGCAATGACA
GACTGTAGCCTTATTAGCGTTTGCTCTGAA
CGACATTCGAAACGCAAAGACACCATAATAAG
AGCGACAGAAAATCACCGGAACCACAAACAAA
ATATTGAGCAAACGTAGAAAATAGCTATCT
GCAAAAGAAGGCACCAACCTAAAATTTTCGGT
ATATGGTTTTTGTCACAATCAATAAATCAACG
ATACATAAAACACTATCATAACCTTGCATC
AAGTTTATTACCAGCGCCAAAGAAGCGTCA
AGCAAGAATGAACACCCTGAACAATAAATCAA
ATATAAAAAACCGATTGAGGGAGGTAATCAGT
TACCGAAGCAGCCTTTACAGAGCTACAATT
TAACAAAGGGATATTCATTACCCAGAAAATTC
CCACAAGAGAGCGCTAATATCAGAGAGGCATA
AAAAAGATGTTTTAATTCGAGCTTTGACCA
GGGTAATTATTGAGTTAAGCCCAACGGAAT
GATTAGTTTATAGAAGGCTTATCCTGTTCAGC

GAATTAACACAATGAAATAGCAATACATACAT



r0t9mr_fr
rO0t9seam_1
rO0t9seam_r
rlt0tr2
rlt0tr3
rltlofril
rltl0fr2
rltl0fr3
rltl2fril
rltl2fr3
rltl4dfril
rltl4dfr2
rltl4fr3
rltléfril
rltlé6fr2
rltl6fr3
rltl8fril
rltl8fr2
rltl8fr3
rlt20fril
rlt20£fr2
rlt20£fr3
rlt22fril
rlt22fr2
rlt22fr3
rlt24br4
rlt2fril
rlt2fr2
rlt2fr3
rlt4fril
rlt4fr2
rlt4fr3
rltéefril
rlté6fr2
rlt6fr3
rlt8fril
rlt8fr2
rlt8fr3
r-1t0tl4
r-1t10£f11
r-1t10£12

r-1t10£13

TTATCCTCAAGCCGTTTTTATTAACAATAG
GTAAGAGCCGCCAAAAGGAATTACGAGATAAC
ACTTGCGGCGAGGCGTTTTAGCGAAGACTTCA
GGATAAGTGCCGTCGAGAGGGTTAACAGTGC
TAGGATTAGCGGGGTTTTGCTCAGTGCCTATT
AGAACAAGGAATCTTACCAACGCTGTCAAAAA
TCTTTCCATTAAACCAAGTACCGCATATCCCA
AACGGGTAGAGCCTAATTTGCCAAATCCAA
AGAATCGCCTGAACAAGAAAAATAACTCATCG
TAAAGCCATACGAGCATGTAGAATTCCAAG
GAGAGACTGCGTTAAATAAGAATACTTAATTG
AATCATAATGAATTTATCAAAATCCGCTATTA
GTCAATAGTTACTAGAAAAAGCCACCAGTA
CGGGAGAATGCTTCTGTAAATCGTATAGGTCT
ATTAATTTATACAGTAACAGTACCCTACCATA
AGATGAATTCCCTTAGAATCCTTGAGAAGA
CGACAACTATGGAAGGGTTAGAACTTTTACAT
TCAAAATTAAGTATTAGACTTTACGGTTATCT
GGATTTAGATTTGCACGTAAAACTAACGTC
CGAACGAAGAAAGGAATTGAGGAAAAACAATT
AAAATATCCTAAAACATCGCCATTGACCTGAA
TGATAGCCTTTAGGAGCACTAACCATTTGA
ATCGGCCTGAGATAGAACCCTTCTAAAAATAC
AGCGTAAGTGCCTGAGTAGAAGAAGCCACCGA
ACATCACTAATACGTGGCACAGACGCGAAC
GTAAAAGAGTCTGTCCATCACGCAGTAATA
CAGACGATAACAGTTAATGCCCCCTACCAGGC
TCGGAACCCATTGACAGGAGGTTGCGCCACCC
GCCGCCAGTATTATTCTGAAACAGAAGGAT
TGAAACCACCGCCTCCCTCAGAGCAGGCAGGT
TCAGAACCTAGCAAGGCCGGAAACAAGGTGAA
ATTACCATGCCACCCTCAGAGCCCAGAGCC
GTATGTTACGGAAATTATTCATTAGTCACCAA
TTATCACCATGATTAAGACTCCTTGTAAGCAG
GAACTGGCGTCACCGACTTGAGCTAGCACC
TGAAAATAGCCCTTTTTAAGAAAAATTACGCA
ATAGCCGACGATTTTTTGTTTAACAACGAGCG
ATAAGAAAACAAAGTTACCAGAACCCAAAA
CAACGCCTGTAGCATTCCACAGATTTGTCG
AAACGAGAGAGTACCTTTAATTGCTACGGTGT
ATAAGAGGCTCAAATGCTTTAAACAGAGGGGG

GAATCCCCTCATTTTTGCGGATGAGCTCAA



r-1t12£f12 GGCAAAGAAAATATGCAACTAAAGTCCTTTTG

r-1t12£13 CATGTTTTATTAGCAAAATTAAGTTGTACC
r-1t14£11 GAGAAGCCGAGAGGGTAGCTATTTCATATGTA
r-1t14f£f12 TCTACAAATATGACCCTGTAATACACAGGCAA
r-1t14£13 AAAAACATGGCTATCAGGTCATTTGAACGG
r-1t16£11 CCCCGGTTGCTTTCATCAACATTACGTAACCG
r-1t16£12 CGAGTAACAAACTAGCATGTCAATTTGAGAGA
r-1t16£13 TAATCGTAAACCCGTCGGATTCTGGATAGG
r-1t18£11 TGCATCTGCTGCAAGGCGATTAAGGGTACCGA
r-1t18£12 CGCCAGGGGTGTAGATGGGCGCATAATGTGAG
r-1t18£13 TCACGTTGTTTTCCCAGTCACGAATGCCTG
r-1t20£f11 GCTCGAATTCGGGAAACCTGTCGTACAGCTGA
r-1t20£f12 CATTAATGCTCTAGAGGATCCCCGTTGGGTAA
r-1t20£13 CAGGTCGAAATCGGCCAACGCGCGTGGTTT
r-1t22f11 TTGCCCTTTCCACTATTAAAGAACGCCGTAAA
r-1t22£f12 CAACGTCAACCAGTGAGACGGGCAGCCAGCTG
r-1t22£f13 TTCTTTTCAAGGGCGAAAAACCGTCACCCA
r-1t24bl2 GCACTAAATCGGAACCCTAAAGGAGTTTGGA
r-1t24bl3 AATCAAGTTTTTTGGGGTCGAGGTGTGGACTC
r-1t2£f11 ATGGGATTTCGCCCACGCATAACCGCAACGGC
r-1t2£f12 CGGTCGCTGACGTTAGTAAATGAAACAAACTA
r-1t2£f13 TCTTTCCAGAGGCTTGCAGGGAGAGCAGCG
r-1t4£f11 TACAGAGGGGAGATTTGTATCATCACTTTGAA
r-1t4f12 AATTGTGTCATCGGAACGAGGGTAGATATATT
r-1t4£13 AAAGACAGCGAAATCCGCGACCTACGGTCA
r-1t6fll AGAGGACACTTGAGATGGTTTAATAACGAACT
r-1t6f12 TAATCATTGGAACCGAACTGACCAGCCTGATA
r-1t6£f13 ATCATAAGGTGAATTACCTTATGGGACGTT
r-1t8£f11 AACGGAACCAAAAGAAGTTTTGCCAGTTCAGA
r-1t8£12 TAATAGTAAAATCTACGTTAATAATTCAACTT
r-1t8£13 GGGAAGAAAAATGTTTAGACTGGATTCATT
rt-reml AGCACGTATAACGTGCTTTCCTCGTTAG
rt-rem2 ACAGGGCGCGTACTATGGTTGCTTTGACG
rt-rem3 ACCACACCCGCCGCGCTTAATGCGCCGCT
rt-rem4 CAAGTGTAGCGGTCACGCTGCGCGTAACC
rt-rem5 AGCGAAAGGAGCGGGCGCTAGGGCGCTGG

Edge staples that binds to Cy3-labeled oligo3 (complementary sequence to oligo3 in lowercase)

0ligo3-TT-Cy3 agctgcaggctcgacctgegTT/3Cy3Sp/
rlt0_edge r 2 RC_oligo3 TTTTTTTAGACTCCTCAAGATGAAAGTATTAAGcgcaggtcgagecctgcaget
rlt2_edge r 2 _RC_oligo3 TTTTTTTCCAGAACCACCACACCACCCTCAGAGcgcaggtcgagecctgcaget

rlt4_edge r 2 _RC_oligo3 TTTTTTTGCAAAATCACCAGCATTTGGGAATTAcgcaggtcgagcctgcaget



rlt6_edge_r_2 _RC_oligo3
rlt8_edge_r_2 _RC_oligo3
rltl0_edge_r 2 RC_oligo3
rltl2_edge_r 2_RC_oligo3
rltl4_edge_r 2 _RC_oligo3
rltl6é_edge_r 2 RC_oligo3
rltl8_edge_r 2 RC_oligo3
r1t20_edge_r 2 _RC_oligo3
rlt22_edge_r 2 _RC_oligo3
r---1t2_edge_1 2 RC_oligo3
r---1t4_edge_1 2 RC_oligo3
r---1t6_edge_1 2 RC_oligo3
r---1t8_edge_1 2 RC_oligo3
r---1t10_edge_1_2_ RC_oligo3
r---1t12_edge_1_2_RC_oligo3
r---1tl4_edge_1_2_ RC_oligo3
r---1tl6_edge_1_2 RC_oligo3
r---1t18_edge_1_2 RC_oligo3
r---1t20_edge_1_2_ RC_oligo3
r---1t22_edge_1_2_RC_oligo3

r---1t24_edge_1_2_ RC_oligo3

Core staples that bind to
oligol-myosin VI
BG-oligol

rO0tlmr fr-TR-oligol
rltl2fr2-MR-oligol
r0tl7mr_fr-BR-oligol
r0tl7ml3_hp org-BL-oligol
r-1t12f11-ML-oligol

r0tlml3-TL-oligol

Core staples that bind to
oligo2-myosin V
BG-o0ligo2

rO0tlmr fr-TR-oligol
rltl2fr2-MR-oligol
r0tl7mr_fr-BR-oligol
r0tl7ml3_hp org-BL-oligol
r-1t12f11-ML-oligol

r0tlml3-TL-oligol

Core staples that does not to
either oligo 1 nor oligo2
(control)

TTTTTTTTAATAACGGAATAGGAAACCGAGGAAcgcaggtcgagcctgcaget
TTTTTTTTATTATTTATCCCGTTACAAAATAAACgcaggtcgagcctgcaget
TTTTTTTTCTTTCCTTATCAACCAATCAATAATcgcaggtcgagcctgcaget
TTTTTTTTATACAAATTCTTTGTTTAGTATCATcgcaggtcgagcctgcaget
TTTTTTTAGATTAAGACGCTGAAAACATAGCGAcgcaggtcgagcctgcaget
TTTTTTTAGATTTTCAGGTTAGAAATAAAGAAAcgcaggtcgagcctgcaget
TTTTTTTTCAATAGATAATAAACTAATAGATTAcgcaggtcgagcctgcaget
TTTTTTTTTAGTCTTTAATGCAATATTTTTGAACgcaggtcgagcctgcaget
TTTTTTTTACTTCTTTGATTAAATTAACCGTTGcgcaggtcgagecctgcaget
TTTTTTTAACGATCTAAAGTCAGCCCTCATAGTcgcaggtcgagcctgcaget
TTTTTTTGATCGTCACCCTCTTAAAGGCCGCTTcgcaggtcgagecctgcaget
TTTTTTTGAACGAGGCGCAGGCTCCATGTTACTcgcaggtcgagcctgcaget
TTTTTTTATTATACCAGTCACGATTTTAAGAACcgcaggtcgagcctgcaget
TTTTTTTAATCGTCATAAATATAGCGTCCAATAcgcaggtcgagcctgcaget
TTTTTTTAATATAATGCTGTGCTTAGAGCTTAAcgcaggtcgagcctgcaget
TTTTTTTAAAGCTAAATCGGCAATAAAGCCTCA cgcaggtcgagcctgcagct
TTTTTTTACAAGAGAATCGAGCCTGAGAGTCTGcgcaggtcgagecctgcaget
TTTTTTTATTGACCGTAATGCCGTGGGAACAAAcgcaggtcgagcctgcaget
TTTTTTTGTGCCAAGCTTGCCGTTGTAAAACGAcgcaggtcgagcctgcaget
TTTTTTTATTGGGCGCCAGGGGGGAGAGGCGGTcgcaggtcgagecctgcaget

TTTTTTTACTACGTGAACCATCTATCAGGGCGAcgcaggtcgagcctgcaget

TTTTTTgatacgcgccaatctctata
CCGTATATGGCCTTGATATTCAGAGCCACCtatagagattggcgcgtatce
tatagagattggcgcgtatcTCCTAATTACGCTCAACAGTAGGGAACACCGG
CTGAATACGTATTAAATCCTTTGGCAAATCtatagagattggcgcgtatce
CAGCTTTCCTATTACGCCAGCTGGTAGCTGTTtatagagattggcgcgtatce
tatagagattggcgcgtatcCTGGAAGTACATCCAATAAATCATTTTTGCGG

TTTTCACGCCGATAGTTGCGCCGAACTTTTTCtatagagattggcgcgtatce

TTTTTTatgaacttgcgctcaattcc
CCGTATATGGCCTTGATATTCAGAGCCACCggaattgagcgcaagttcat
ggaattgagcgcaagttcatTCCTAATTACGCTCAACAGTAGGGAACACCGG
CTGAATACGTATTAAATCCTTTGGCAAATCggaattgagcgcaagttcat
CAGCTTTCCTATTACGCCAGCTGGTAGCTGTTggaattgagcgcaagttcat
ggaattgagcgcaagttcatCTGGAAGTACATCCAATAAATCATTTTTGCGG

TTTTCACGCCGATAGTTGCGCCGAACTTTTTCggaattgagcgcaagttcat



rO0tlmr_ fr-TR
rltl2fr2-MR
rO0tl7mr_£fr-BR
r0tl17ml3_hp_org-BL
r-1t12£f11-ML

rO0tlml3-TL

Purification strands
spacer-strand
biotin-strand
origami-strand (rlt0)

elution-strand

Strands for gliding assay
Biotin-0Oligol-Cl

Biotin-0Oligol-Cl

CCGTATATGGCCTTGATATTCAGAGCCACC
TCCTAATTACGCTCAACAGTAGGGAACACCGG
CTGAATACGTATTAAATCCTTTGGCAAATC
CAGCTTTCCTATTACGCCAGCTGGTAGCTGTT
CTGGAAGTACATCCAATAAATCATTTTTGCGG

TTTTCACGCCGATAGTTGCGCCGAACTTTTTC

CGATGGATGACTGACTGATGGATGACTTAAATTGACTATGACTATGATACTGACTGATTACG
CATCCATCAGTCAGTCATCCATCGTTTTTTT-biotin
TTTTTTTAGACTCCTCAAGATGAAAGTATTAAGTTGGATAGTCAGTATCATAGTCATAGTCAA

CGTAATCAGTCAGTATCATAGTCATAGTCAATTTAAGTCATCCATCAGTCAGTCATCCATCG

biotin-TTTTTTtatagagattggcgcgtatc

biotin-TTTTTTggaattgagcgcaagttcat



Supplemental Table S1 — Statistics

Numbers of trajectories analyzed for indicated experimental conditions. Experimental
data were collected on at least four different keratocytes. The minimum number of
detected trajectories was 112 and on average 852. End-to-end speed and shape factor
analyses were restricted to long trajectories (RL > 1 um; N > 58).

N (trajectories)

Experiments
All trajectories Iﬁﬁitﬁ)eggosz?
Myosin V (- scaffold) 791 168
Myosin VI (- scaffold) 1181 203
DNA scaffold + 1 myosin V 413 71
DNA scaffold + 2 myosin V 1688 501
DNA scaffold + 3 myosin V 895 208
DNA scaffold + 4 myosin V 385 191
DNA scaffold + 5 myosin V 776 240
DNA scaffold + 6 myosin V 1398 338
DNA scaffold + 1 myosin VI 317 64
DNA scaffold + 2 myosin VI 1897 636
DNA scaffold + 3 myosin VI 205 86
DNA scaffold + 4 myosin VI 112 58

DNA scaffold + 5 myosin VI 687 437



DNA scaffold + 6 myosin VI

DNA scaffold + 6 myosin V/VI

DNA scaffold + 6 myosin VI/V

DNA scaffold + 1 myosin V + 1 myosin VI

DNA scaffold + 2 myosin V + 2 myosin VI

1185

452

569

828

1837

617

391

492

425

546
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& Myo V

Movie S1. (Upper) Movie of scaffolds with 6 myosin V (green) meandering on a keratocyte actin network (red) (Fig. 3C). (Lower) Scaffolds with 6 myosin VI
(green) moving linearly on the 2D network (Fig. 3D). Data were acquired at a 2-Hz frame rate, 2 mM ATP, and at room temperature.

Movie S1

2 Myo MV + 2

Movie S2. Scaffolds with 2 myosin V and 2 myosin VI meandering on a keratocyte actin network (red) (Fig. 6A). Scaffolds travel unidirectionally, either toward
the cell periphery or the cell center. Data collected at a 2-Hz frame rate, 2 mM ATP, and at room temperature.

Movie S2
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