Supplementary Text, Tables, and Figures

1. Sequence design
e  Y-shaped DNA nanostructures (Y-motifs)
In the following tables, sticky ends (SEs) are marked by bold fonts. Sequences marked in the

same color form a double-stranded stem.

Supplementary Table 1 Y-motif without azobenzene (Y)

Name Sequence (5'-3’)
Y-1 CAGTGAGGACGGAAGT T TGTCGTAGCATCGCACC
Y-2 CAACCACGCCTGTCCATTACTTCCGTCCTCACTG
Y-3 GGTGCGATGCTACGACTTTGGACAGGCGTGGTTG

Sequences were referenced from Y. Sato et al. (2020).

Supplementary Table 2 Y-motif with azobenzene (Y 1x7)

Name Sequence (5'-3’)
Yix7-1 X
Yix7-2 X
Yix7-3 X

Azobenzene (‘x’) was inserted in the SEs of Y. Stem sequences (...) were the same as the counterparts

of Y.

Supplementary Table 3 Y-motif with azobenzene (Y3xs)

Name Sequence (5'-3’)
Yaxs-1 X
Y3xs-2 X
Y3xs-3 X

Supplementary Table 4 Y-motif with azobenzene (Yaxixs)

Name Sequence (5'-3’)
Yoxixs-1 XX
Yox1xs-2 XX

Yaxixs-3 XX
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Supplementary Table 5 Y-motif with azobenzene (Y2x4)

Name Sequence (5'-3’)
Yoxa-1 X
Yoxa-2 X
Yoxa-3 X

Supplementary Table 6 Y-motif with a single SE (Control)

Name Sequence (5'-3’)
Y’-1 (The same as Y-1)
Y’'-2 CAACCACGCCTGTCCATTACTTCCGTCCTCACTG
Y’-3 GGTGCGATGCTACGACTTTGGACAGGCGTGGTTG

Supplementary Table 7 Azobenzene-tethered Y-motif with a single SE (SEx7)

Name Sequence (5'-3’)

Y 1x7-1 (The same as Y1,7-1)
Y’ 1x7-2 (The same as Y’-2)
Y’ 1x7-3 (The same as Y’-3)

Supplementary Table 8 Azobenzene-tethered Y-motif with a single SE (SEsxs)

Name Sequence (5'-3’)

Y/ 3xs-1 (The same as Y3xs-1)
Y/ 3x5-2 (The same as Y’-2)
Y'3x5-3 (The same as Y’-3)

Supplementary Table 9 Azobenzene-tethered Y-motif with a single SE (SEox1xs)

Name Sequence (5'-3’)

Y’ 2xixs-1 (The same as Yaxxs-1)
Y’ 2x1x5-2 (The same as Y’-2)
Y 2x1x5-3 (The same as Y’-3)
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e  Cross-linked DNA motifs for sequence-specific photo-responsiveness

Supplementary Table 10 Cross-linked DNA systems (Y:/Lo/Yo, i = 1x7, 3x5, 2x1x5)

Name Sequence (5'-3’)
Yi-1 (The same as Y-1, i = 1x7, 3x5, 2x1x5)
Yi-2 (The same as Y;-2, i = 1x7, 3x5, 2x1x5)
Yi-2_FAM [ ]-CAACCACGCCTGTCCATTACTTCCGTCCTCACTG
Yi-3 (The same as Y;-3, i = 1x7, 3x5, 2x1x5)
Yo-1 CTCGCGAGAAAGGAACTCTCCGCG
Yo-2 CTCGCGAG CGCGGAGAGTTCCTTT
Yo-2_Alexad05 [Alexad05]- CGCGGAGAGTTCCTTT
Yo-2_Cy3 [Cy3]- CGCGGAGAGTTCCTTT
Yo-3 CTCGCGAG
Lo-1 CTCGCGAGGCTGGACTAACGGAACGG T TAGTCAGGTATGCCAGCAC
Lo-2 CTCGCGAG CCGTTCCGTTAGTCCAGC
Lo-3 CTCGCGAGCCATGGTCCCAAGTGATG
Lo-4 CGGCGCTGTAAATTTGCGT TCATCACTTGGGACCATGG
Lo-5 CAGACGTCACTCTCCAACTTCGCAAATTTACAGCGCCG
Lo-6 GTGCTGGCATACCTGACT T TGTTGGAGAGTGACGTCTG

e  Plain Y motifs with redesigned SEs
Supplementary Table 11 rY 5

Name Sequence (5'-3’)

rYa-1
rYa-2
rYa-3

The stem sequences (...) were the same as the counterparts of Y.

Supplementary Table 12 rYg

Name Sequence (5'-3’)

rye-1
rYs-2
rYs-3

The stem sequences (...) were the same as the counterparts of Y.
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Supplementary Table 13 rYc

Name Sequence (5'-3’)
rYe-1 GATATATC...
rYc-2 GATATATC...
rYe-3 GATATATC...
Supplementary Table 14 rYp
Name Sequence (5'-3’)
rYp-1
rYp-2
rYp-3
Supplementary Table 15 rYg
Name Sequence (5'-3’)
rYe-1 GATCGATC...
rYe-2 GATCGATC...
rYe-3 GATCGATC...
Supplementary Table 16 rYr
Name Sequence (5'-3’)
rye-1
rYe-2
rYe-3

Sequences were referenced from Y. Sato et al. (2020).

Supplementary Table 17 rYg

Name Sequence (5'-3’)

r¥e-1
rY¥eg-2
rYe-3

Sequences were referenced from Y. Sato et al. (2020).
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e  Cross-linked DNA motifs for cargo transport with directional motion

Supplementary Table 18 Cross-linked DNA system (Y 2x4/L’0/Y0)

Name Sequence (5'-3’)
Yaxa-1,2,3 (See above)
Yaxa-2_FAM (The same as Y-2_FAM, i = 1x7, 3x5, 2x1x5)

Yo-1,2,3; Yo-2_Cy3  (See above)

Uo-1,2,3 (The same as Lo-1,-2,-3, respectively)
Lo-4 GCTAGC...
L'o-5 GCTAGC...
L'o-6 GCTAGC...

The stem sequences (...) were the same as the counterparts of Ly.




