1500

el
5,
2
2
TAMRA TAVRA g 1000
[
cy5 CI_J
* o
5 S 500
(&
0
3 g UN\ N \\ ‘ﬁy\‘Av‘A‘ V| I
I PRGN WSl vl i
\ g oop T el
€ 0 1 2 3 4 5
Time [s]
20 |
E =0.81
g 55 (Nes1)
E £
AMP-PNP £ E 1ol
z zZ
5L
0
80 [
_ _ 60| ErreT=0-82 |
2 L (N=160)
IS € 40| J
ATP 5 3
20 | ]
0 . . _—
0 200 400 600 800 1000 1200 0 0.2 0.4 0.6 0.8 1
Intensity [a.u.] FRET efficiency

Miyazono et al., S1



10 bp

® Sense
-antisense = 8

Q000 S
not to scale : :

ex:514 nm 2 pm

Sense - Sense Antisense - Antisense

Cy3 Cy5

ex: 514 nm 635 nm 514 nm

Miyazono et al., S2



Number

0 500 1000 1500

Fluorescence intensity [a.u.]

14+ EFRET:092
121
5 10 |
£
zZ of
4L
2L
00 0.2 0.4 0.6 0.8 1
FRET efficiency
Cy3
A * Cy3
L
Ra R \)
Y \*
Cy5

0

Fluorescence intensity [a.u.]

500

0
1500 0 500 1000 1500

Fluorescence intensity [a.u.]

60

60

Rb

Cy5

50 L EFRET:O71

0.4 0.8
FRET efficiency
S
>
(&)
C
2
o
&=
©
|_
i}
o
o

5

=]

L EFRET:043 |

1 0 0.2 0.4 0.6 0.8 1
FRET efficiency

I
5 10 15 20

DNA [bp]

Miyazono et al., S3



333

328

:1)
© =
[0 o

© o
EN o

Relative value (6 bp
o
N

60| / Y 262+/-68 nm/s 50 |- 221 nm
6 bp I 3 N=193 I N=193
54 30 o2l 25 “ ‘
90+ i 4 241+/-64 nm/s =
7 bp 601 d N=191 22 i N=19T
v 235+/-57 nm/s 100 | 160 nm
100 +- =
8 bp D 50/ e N=263 50 - ‘ N=263
(3.3 nm) S . o L KB o
>
10 b = 60 ! 241+/-52 nm/s 50 | 140 nm
P = 5l | N=147 5| N=147
3.9 % >
( . nm) 0 ﬁx, ! A 0 @WWW
6b 60 - V¥ 310+/-97 nm/s 50 | 176 nm
p 30 - p N=155 25 |- 7 N=155
2.4 T g
7 bp 60| l 289+/:72 nm/s 5ol 7 198 nm
30/ |7 ( N=203 5. N=203
@onm) 30 Pl L i
60 V 295+/-93 nm/s 50| [ 1
8b . - — 89 nm
P 30 A7 N=191 o5 (1 N=191
) Al
S _
60 VY 273+/-67 nm/s 40| [/
Z v B - 142 nm
10 bp 30 7 N=151 20 | N=151
15b 601 Y 227+/-65nmis 20 ] 96 nm
50 p 30+ ﬂ N=98 25+ T N=98
( ’ nm) O ﬁ\mm\ /mf_\ﬁ\ ] 0 DWAT I I
0 200 400 600 0 500 1000 1500
Velocity [nm/s] Run length [nm]
| m °
<.« [ 333 T ."i. 328
& ] &
- n S o8| . .
f ~ .
- O 06 L
= o
o g N u
- 0.4
® Velocity G>J ® Velocity
A Residence time = A Residence time
- ® Run length < 02 |{ ® Runlength -
<& Probability x <> Probability
I I I ] O I I I |
2 3 4 5 6 2 3 4 5 6

End-to-end distance [nm]

Miyazono et al., Fig.S4

End-to-end distance [nm]




23 43 101 215

Cy3 Cy5 Cy3 Cy5

0.2f 23

O I =] | I ]
o 02} 43 2159
5 0 — ' ,_,t?.al':;_‘"'fy1o1
3 o
£ 21 101 6‘5%43

0 == ' 23

02 215

0 AR . .

0 5 10 15

End-to-end distance of DNA [nm]

Miyazono et al., S5



Number

100

- Mmonomer
o (333 _10bp)
" (n=96)
0 I I I I 1 I I
30
[ 328_7bp
- (N=74) II
10|
0 I =
60
al 2_18bp
a0 | (N=95)
0 I I L
80 _
| 7_18bp
a0l (N=152)
20 |
0 I L L
anl 23 20bp
a0 | (N=93) I
il
1001 101_20bp
i (N=203)

a
-800

F

-400 0 400
Distance [nm]

800

Relative MSD

0.1 £

- ® WT (dimer)
e m 2 18b
¢ 101_20bp

03

04 05 08 07 08049
Time [s]

Miyazono et al., S6



100 - monomer
(333_10bp)
(n=96)

0 ! ! !

50 L

|
-
E-f,f_;;\
Voo S
S :
w
N
N

"1 324 6bp

0 (N=213)
50 -

150 23 Gbp

1007 (N=258)
50 -

43 6bp

7 (N=226)

50 -

T

Relative MSD

Number

o 1

101_20bp

e ® 324-337
m 23-337

100 °
(N=223) 03 *
50 L 0.5 0.6 0.7 08 09 1

:

0. Time [s]

2m215_20bpll-
(N=279)
100 -

-500 -460 0 460 860
Distance [nm]

Miyazono et al., S7



Probability

coiled-coil

% » random coil

_/606 G%\ /_m%\
) coiled-coil sprin
rod like . kinesin DNA pring
kinesin SPring head 6-40 bp /
head / O ommmm i)
Q@ Cl2linker ™
random coil rod like
D - *
R N
>\ Y
i
[
3
1 ‘ 1D E
0.8 - /* s i %
| v o 10 20
06 N /DNA-klnesm i Distance from one end [nm]
N 1,
04 - [ - o Ty, i i
‘\“ \} ™ ° ol
02y Andom coil | /i\\
% 5 10 15 20 25 2D —

Distance from one end [nm]

S

7
p

Miyazono et al., S8



S

DNA &
0" |j>:o
o
BASE o [
| N Q
o/>/\/\/ TN N\/:L
HO © d SKinesin
L Il 1
3'linker maleimide
(C6) (C2-Cc11)

not to scale

N
> "'"""W\
kinesin DNA
head 6-40 bp

0""’"""0

Carbon linker

Qo Q)

C

Normalized

-
1

o
i ]
T

e
—

i

P(r) / 4zr> Normalized P(r)
o

0 . . ,
0 5 10 15 20
r[nmj
DL
N kO 20 bp
8=
= =
A . Nl
-15-10 -5 0 5 10 15 20
r[nm]j

Miyazono et al., S9




< | 5 docked
Cterm

@ detached from head

(undocked state) attached to back part

(back-docked state)

/\K dr~

0.1 0.1

AN
; 5 008
= Z 0,06 —
5 0.05 £
= T 004 ]
£ S
5 T 002 ]
Z

0 0 ‘ ‘

0 0 5 10 15

End-to-end distance of DNA [nm]

Miyazono et al., S10



O

Collision frequency (x10)

B 0 . . :
7 o"
£ e’
c °
Lona = 200
~ %
— ° o 337
()
= 100¢ s 333
m 328
0 | | | | |
D 0 2 4 6 8 10
Estimated internal strain [pN]
BAS@’S //0 /o\/\ (\)\
DNA Kl) AMAS(C2) C\g o 'l/,‘
q i 3 g 2
?*;)AA, T;\AAZ;LSKinesin EMCS(CG) C\\N /O\g/\/\/\ N;/j
oo O
S S A KMUS(C11) (o )
QOAOQ
not to scale
0.1 = 15 - ‘
B — AMAS % g
0.08 - : s 10 - e % <, :
» x <
0.06 - . § 5 T ; 1
5 0 5 10
0.04 - i T 0 - E\)lstance [nm] |
e}
0.02 ] £ 5l
: | £
0 w ; D 10 ‘ ‘ | |
0 5 10 15 0 2 4 6 8 10
End-to-end distance of DNA [nm] End-to-end distance of DNA [nm]

Miyazono et al., S11



/. bias by docking
z S O X
dock o) *
(bias of detached head) term —
-\'\ S C
S .
603 X | Nterm Mid
communicate
? (bias of binding/unbinding)
Head Neck linker Neck coil 'if _WT
< |- > > = 5 x."'“‘h
| | 7 RN
323 336 .'”"'3;{: SRS
WT .RA  KTIKNTVCVNVELT AEQ... S
Gn(n=1_12) G1: GG ‘T E; G3
G12: G- ig
ran10 . RA KTESGAKQGEKGLT AEQ.. § %
LGGGT TGGGLJW:&,E,
! JEKL' - ;,L“'*r!:}"d‘i-{_
ran10-Gn 7§?TAEE;\ (PO ShBTS,
G12: G- ES
K324 ...RA  KC
5' 3
K325 ..RA KTC
K324G2 ..RA KTGGC \\\ ///
K324G7 ..RA KTGGGGGGGC Truncated neck linker

neck linker

Miyazono et al.,

Fig. S12



A step B step
accelerate detachment

/‘i """ 1 }/ %}“ 0

s /) " inhibit
j% 2 i j..‘/iATP binding 1

block
rebinding step j& 2

accelerate
"""""""" forward binding
2

o 3

E A end
g ‘T Ge
c
S| o3 * 3 *
N2
O
0| o * 2 * 2
% *
= 3
1 Q 1 Q L»éf
start 4 -
0 0.25 0.75

Ratio of abnormal steps

Miyazono et al., S13



name |[bp] sequence

K20T13 33 |GGATGGTGGTACCCTTCCCGTTTTTTTTTTTTT
GC6_S | 6 |ccaGeee

GC7_S | 7 |cceeece

GC8S | 8 |GGGGCGGG

GC10_S| 10 |cCCGTCCCCCe

K13_S | 13 |CGTGGIACCCTCC

K15_S | 15 |TCGTGGTACCCTTCG

K16_S 16 |ATGGTGGTACCCTTCC

K18_S | 18 |GATGGTGGTACCCTTCCC

K20_S 20 |GGATGGTGGTACCCTTCCCG

K22_S 22 |ATGGATGGTGGTACCCTTCTCG

K25_S | 25 |CGGATGGATGGTGGTACCCTTCTCG

K30_S | 30 |GAGCCGGATGGTGGTACCCTTCGCG TAGAG

K35_S | 35 |GGAGAGCCGGATGGTGGTACCCTTCGCGTAGAGAG
K40_S | 40 |AGAGAGAGCCGGATGGTGGTACCCTTCGCGTAGAGAGAGA
K8_S 8 |CGGTACCC

K10_S | 10 |TGGGIACCGC

Miyazono et al., Table S1



