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Supplementary Table 1 Predefined contrasts

scP VMCp SCN VMCn

60 90 100 120 140 60 90 100 120 140 60 90 100 120 140 60 90 100 120 140

T contrasts
c01. SCP - VMCp

1 1 1 1 1 -1 -1 -1 -1 -1 0 0 0 0 0 0 0 0 0 0
c02. SCN - VMCn

0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 -1 -1 -1 -1 -1
c03. Speed+
-1.4 -0.4 -0.1 0.6 1.3 0 0 0 0 0 -1.4 -0.4 -0.1 0.6 13 0 0 0 0 0
c04. Speed-

14 0.4 0.1 -0.6 -1.3 0 0 0 0 0 14 0.4 0.1 -0.6 -1.3 0 0 0 0 0
c05. (SCP — VMCp) — (SCN — VMCn)

1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1
c06. (SCN — VMCn) — (SCP — VMCp)

-1 -1 -1 -1 -1 1 1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1

c07. Interaction effect

1 -1 0 0 0 -1 1 0 0 0 -1 1 0 0 0 1 -1 0 0 0
0 1 -1 0 0 0 -1 1 0 0 0 -1 1 0 0 0 1 -1 0 0
0 0 1 -1 0 0 0 -1 1 0 0 0 -1 1 0 0 0 1 -1 0
0 0 0 1 -1 0 0 0 -1 1 0 0 0 -1 1 0 0 0 1 -1

c08. The main effect of speed

1 -1 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 0 0 0 0
0 1 -1 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 0 0 0
0 0 1 -1 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 0 0
0 0 0 1 -1 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 0

c09. The main effect of dot periodicity

1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1

Note that regressors in VMCp and VMCn were made such that each regressor emulated
the regressor of each motion speed (stimulus onset and duration) in the tactile
classification task. SCP: speed classification-periodic; SCN: speed classification-non-
periodic. VMCp: visual motor control-periodic; VMCn: visual motor control-non-

periodic.



Supplementary Table 2. Brain regions activated by speed classification of periodic

and non-periodic surfaces

Spatial extent test MNI
coordinates
Qluster P-value X y Z  alue Hem  Anatomical region
size
(mm?)

Brain regions more strongly activated by SCP than VMCp
(SCP - VMCp)
115792 <0.001 -30 -46 66 6.94
-50 -28 58 16.22
-54 8 22 6.97
-48 22 20 17.65
-42 36 18 5.92
-38 -18 14 11.77
42 42 8 5.66

Superior parietal lobule
Postcentral gyrus
Precentral gyrus
Parietal operculum
Middle frontal gyrus
Insula

Inferior frontal gyrus

-12 24 8 5.25 Thalamus
10 -26 8 3.59 Thalamus

-14 6 -6 5.22 Putamen
-6 -28 -18 5.09 Brainstem
6 -30 -20 4.44 Brainstem

88256 <0.001 56 -44 52 5098
36 -2 50 431
50 8 22 7.88
54 -20 22 1281
44 40 8 8.19
32 22 2 8.62
52 20 -10 4.58
3784 <0.01 -12 24 42 7.74
18104 <0.001 -12 22 66 3.11
6 20 48 741
-2 4 36 4.23
6 10 26 3.12

Inferior parietal lobule
Middle frontal gyrus
Precentral gyrus
Parietal operculum
Inferior frontal gyrus
Insula

Inferior frontal gyrus
Cingulate gyrus
Superior frontal gyrus
Superior frontal gyrus
Cingulate gyrus
Cingulate gyrus

r0Ar—rXxiJgr XOxrr— X0 XxX XX XXX I0r - - - - e

2800 <0.05 16 4 -4 513 Putamen

2904 <0.05 -18 -78 -50 6.68 Cerebellum
7032 <0.001 18 -68 -48 6.65 Cerebellum
4440 <0.01 -22 -70 -26 4.95 Cerebellum



Brain regions more strongly activated by SCN than VMCn

(SCN -VMCn)
67024 <0.001 -36 -46 66 5.10 L Superior parietal lobule
-32 -4 56 3.76 L Middle frontal gyrus
-58 -22 46 13.19 L Postcentral gyrus
-54  -46 40 3.49 L Inferior parietal lobule
-50 -22 20 14.29 L Parietal operculum
(PO)
-58 6 12 583 L Precentral gyrus
-40 -6 8 7.81 L Insula
46 12 -8 341 L Inferior frontal gyrus
83176 <0.001 40 2 58 4.27 R Middle frontal gyrus
60 -28 48 6.62 R Inferior parietal lobule
50 4 42  4.29 R Precentral gyrus
56 -18 22 1141 R Parietal operculum
(PO)
56 14 10 8.02 R Inferior frontal gyrus
32 20 0 8.48 R Insula
14192 <0.001 6 22 46 7.83 R Superior frontal gyrus
-4 22 44  6.55 L Superior frontal gyrus
10 16 28 2.87 R Cingulate gyrus
5848 <0.01 16 -70 -52 6.84 R Cerebellum
9272 <0.001 -10 -16 8 491 L Thalamus
8 -14 4 4.64 R Thalamus
-14 6 -2 5.08 L Putamen
4640 <0.01 42 42 12 4.50 L Inferior frontal gyrus
2760 <0.05 24 54 -26 4.33 R Cerebellum
2536 <0.05 -24  -66 -28 4.23 L Cerebellum
2536 <0.05 -8 -26 -12 3.86 L Brainstem
6 -26 -14 395 R Brainstem

The extent threshold of activation was P < 0.05, FDR corrected for multiple
comparisons over the whole brain with height threshold set at P < 0.005 uncorrected

(one-tailed). Hem, hemisphere; R: right; L: left.



Supplementary Table 3. Brain regions commonly activated by periodic and non-

periodic surfaces (conjunction analysis)

Spatial extent test MNI coordinates
Qluster , P-value X y Z  yalue Hem Anatomical region
size(mm?®)

Common activation between SCP - VMCp and SCN - VMCn
(Conjunction analysis of SCP - VMCp and SCN - VMCn)
64624 <0.001 -36 -46 66 5.10 L Superior parietal lobule

-36 -4 62 3.76 L Precentral gyrus
-58 22 46 13.19 L Postcentral gyrus
50 -22 20 14.29 L Parietal operculum
-40 -6 8 7.81 L Insula
72744 <0.001 62 -26 40 7.04 R Inferior parietal lobule
56 -18 22 1141 R Parietal operculum
58 12 14 7.52 R Inferior frontal gyrus
32 22 0 8.39 R Insula
11352 <0.001 -4 22 44  6.43 L Superior frontal gyrus
6 20 48 7.41 R Superior frontal gyrus
4856 <0.01 16 -70 -52 6.46 R Cerebellum
30 -50 -50 361 R Cerebellum
1896 <0.05 -14 6 -4 494 L Putamen
3976 <0.01 -2 -18 10 4.72 L Thalamus
10 -16 12 3.36 R Thalamus
4600 <0.01 42 42 12 450 L Inferior frontal gyrus
2120 <0.05 24 -68 -28 4.19 L Cerebellum
1880 <0.05 20 -66 -22 4.16 R Cerebellum

Common activation between VMCp - SCP and VMCn - SCN
(Conjunction analysis of VMCp - SCP and VMCnh - SCN)
52176 <0.001 -6 -38 38 5.16 L Cingulate gyrus

26 -76 32 532 Superior occipital gyrus
-44  -74 30 4.35 Angular gyrus
-16 -84 28 4.80 Superior occipital gyrus
-10 -58 20 4.8 Precuneus
36 -76 6 4.87
-36  -78 2 3.73
42  -62 -4 558

Middle occipital gyrus
Middle occipital gyrus
Fusiform gyrus
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17248 <0.001 46
38
12832 <0.001 -16

-12
-18
-22
54
42
16
14
10

411
4.25
4.46
5.31
6.21
3.39
5.34
5.66

r r O O0r AOr

Inferior temporal gyrus
Fusiform gyrus
Cerebellum
Postcentral gyrus
Precentral gyrus
Middle frontal gyrus
Superior frontal gyrus
Superior frontal gyrus

The extent threshold of activation was P < 0.05, FDR corrected for multiple

comparisons over the whole brain with the height threshold set at P < 0.005

uncorrected (one-tailed). Hem, hemisphere; R, right; L, left. Conjunction analysis was

conducted with a conjunction-null hypothesis (Nichols et al., 2005).



Supplementary Table 4 F tests on main effects of speed and periodicity and their

Interaction.
Spatial extent test MNI
coordinates
F . .
Cluster Hem  Anatomical region
: value
size P-value X y

(mm?)

The interaction effects between speed and dot periodicity
No significant activation
The main effect of speed

384888 < 0.001 -26 -50 66 10.38 L  Superior parietal lobule
22 46 70 9.36 R Superior parietal lobule
-26 -16 68 11.32 L  Precentral gyrus
52 0 4 10.19 R  Precentral gyrus
-44 -30 60 13.88 L  Postcentral gyrus
32 -28 62 9.19 R  Postcentral gyrus
-6 -8 56 11.26 L  Superior frontal gyrus
16 2 68 12.67 R Superior frontal gyrus
-32 82 42 7.12 L  Angular gyrus
50 -38 20 9.53 R Angular gyrus
-6 -74 34 1298 L Precuneus

8 -72 42 10.81 R  Precuneus
46 -26 32 7.66 L  Supramarginal gyrus
54 20 44 9.01 R  Supramarginal gyrus
26 -80 38 5.2 R Superior occipital gyrus
4 28 30 1597 L gP)(/)rsutgrlor cingulate

6 24 40 19.35 R gP;rsut:rlor cingulate
-60 -22 16 15.64 L  Parietal operculum

52 -22 20 1438 R Parietal operculum

-6 -70 16 3.72 L  Cuneus

4 -78 10 7.16 R  Cuneus
52 -70 10 9.43 L  Middle occipital gyrus
38 -76 2 7.81 R  Middle occipital gyrus
-30 22 0 5.07 L  Putamen

28 -12 10 4.09 R  Putamen
-50 -68 8 9.24 L  Middle temporal gyrus
44  -50 6 8.89 R  Middle temporal gyrus



48 0 4 10.17
-40 -4 4 11.81
40 0 -10 134
-18 24 -4 8.15
10 18 8 6.15
-26  -36 0 13.99
34 -22 -14 13.97
30 42 22 9.22
-18 -34 -8 10.8
16 -32 -2 14.32
-50 4 -4 7.28
48 12 -10 7.83
-14 44 -6 13.95
6 52 -6 9.26
-28 -6 -12 517
22 -2 -14  7.89
24 32 -16 8.11
22 30 -8 6.72
-48 -56 -16 9.2
48 -46 -12 7.9
-2 -82 -16 6.92
8 -82 -14 7.46
40 42 -26 549
40 -42 -14 7.82
-18 -84 -20 7.92
32 -76 -18 12.24

Inferior frontal gyrus
Insula

Insula

Caudate nucleus
Caudate nucleus
Hippocampus
Hippocampus

Middle frontal gyrus
Parahippocampal gyrus
Parahippocampal gyrus
Superior temporal gyrus
Superior temporal gyrus
Medial prefrontal cortex
Medial prefrontal cortex
Amygdala

Amygdala

Orbitofrontal gyrus
Orbitofrontal gyrus
Inferior tempooral gyrus
Inferior tempooral gyrus
Lingual gyrus

Lingual gyrus

Fusiform gyrus
Fusiform gyrus

Inferior occipital gyrus
Inferior occipital gyrus

Jrr O rr O0r O r 00 Ar 03 Or 3 Ar 3 OO O Or O

-42 58 -26 1041 Cerebellum

36 52 -26 1291 Cerebellum

-18 -38 -38 6.73 Brainstem

22 22 -10 9.8 Brainstem
4144 0.011 -36 42 22 9.4 Middle frontal gyrus
3288 0.023 30 24 0 6.09 Insula

42 36 10 5.57 R Inferior frontal gyrus
The main effect of dot periodicity
5208 0.009 42 24 54 13.76 L Postcentral gyrus
22 42 68 11.74 L  Superior parietal lobule




The extent threshold of activation was P < 0.05, FDR corrected for multiple
comparisons over the whole brain with the height threshold set at P < 0.01

(uncorrected). Hem, hemisphere; R, right; L, left.



Supplementary Table 5 Brain activation related to motion speed (t contrasts)

Spatial extent test MNI coordinate T . .
Hem Anatomical region
value
Cluster size P-value X y z
(mm°)

Brain regions of which activity was positively related to motion speed
(Speed+, Figure 4)

4680 <0.01 -6 22 44  4.04 L  Superior frontal gyrus
6 20 50 4.37 R Superior frontal gyrus
6344 <0.05 36 26 6 4.63 R Inferior frontal gyrus
36 16 -6 3.23 R Insula
3160 <0.05 -40 -18 18 4.32 L  Parietal operculum
(PO)
Brain regions of which activity was negatively related to motion speed (Speed-)
15192 <0.001 32 -28 50 5.04 R  Postcentral gyrus
26 -18 72 4.09 R  Precentral gyrus
10344 < 0.001 -16 -52 -20 5.66 L  Cerebellum

The extent threshold of activation was P < 0.05, FDR corrected for multiple
comparisons over the whole brain with height threshold set at P < 0.005 uncorrected

(one-tailed). Hem, hemisphere; L, left; R, right.
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Supplementary Table 6 Differences in brain activation between periodic and non-

periodic surfaces (t contrasts)

Spatial extent MNI coordinate
test T He
Cluster P- X y Z  yalue m Anatomical region
size value
(mm?)

Brain regions more strongly activated by SCP than SCN (Figure 5)
[(SCP - VMCp) - (SCN - VMCn)]
5208 <0.01 22  -42 68 3.43 L  Superior parietal lobule

-42 -24 54 371 L  Postcentral gyrus

Brain regions more strongly activated by SCN than SCP
[(SCN - VMCn) - (SCP - VMCp)]
No significant activation

The extent threshold of activation was P < 0.05, FDR corrected for multiple
comparisons over the whole brain with height threshold set at P < 0.005 uncorrected

(one-tailed). Hem, hemisphere; L, left.
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Supplementary Table 7 Psycho-physiological interaction (PPI) analysis

Spatial extent test MNI
coordinate T . :
- Hem Anatomical region
Cluster size P- X y z value
(mm?) value

Psycho-physiological interaction (PPI) analysis with the left postcentral gyrus
as a seed region (Figure 6)

2024

5160

2240

2864

1944

3936

< 0.05

<0.01

<0.05

<0.05

<0.05

<0.01

-32

16
24

-26
-50

10
12
-72
-64

-56
-66

4
-12

50
46

38

34
26
20

38
30
2
-18

4.98
5.77

3.97
5.04

3.98

3.69
4.99
4.82

3.98
4.52
4.28
3.83

3.37
3.89

L
L

-

O U XU XD

P UV

Insula

Lateral orbitofrontal
gyrus
Postcentral gyrus

Inferior parietal
lobule

Superior parietal
lobule

Middle frontal gyrus

Inferior frontal gyrus

Parietal operculum
(PO)
Precentral gyrus

Inferior frontal gyrus
Lingual gyrus

Inferior occipital

gyrus
Fusiform gyrus

Cerebellum

The extent threshold of activation was P < 0.05, FDR corrected for multiple

comparisons over the whole brain with height threshold set at P < 0.005 uncorrected

(one-tailed). Hem, hemisphere; L, left; R, right.
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(a) Speed classification of periodic (b) Speed classification of non-periodic
surface (SCP - VMCp) surface (SCN - VMCn)

all

Supplementary Figure 1. Brain activation during speed classification tasks
(relative to visual motor control, VMC)

The results of the contrast of SCP—VMCp and SCN-VMCn are depicted above. Areas
of significant activation are rendered and superimposed on the T1-weighted MRI
averaged across the participants. Each number located at the top left of each horizontal
slice indicates z coordinate (from -16 to 72). The extent threshold of activation was P <
0.05, FDR corrected for multiple comparisons over the whole brain with the height

threshold set at P < 0.005 uncorrected (one-tailed). R, right; L, left.
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Overlap of main effects of speed and dot periodicity
(Overlap of F tests)
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Supplementary Figure 2. Overlap of main effects of speed and dot periodicity
Overlap of activation between main effects of speed and dot periodicity, which were
evaluated by the F contrasts. Two-way repeated measures ANOVA (5 levels of speed
x2 levels of dot periodicity) of activity in the center of mass of overlap (x =-48,y =-
28, z = 60) showed both main effects of periodicity (F(1, 19) = 10.2, p = 0.005) and
speed (F(4, 76) = 13.1, p < 0.001) without interactions (P = 0.67). One sample t tests
showed that mean fitted slopes of linear functions were significantly greater than zero
(t(19) = 2.23 p = 0.04 for periodic and t(19) = 2.36 p = 0.03 for non-periodic surfaces).
Areas of significant activation are superimposed on the T1-weighted MRI averaged
across the participants. The extent threshold of activation was P < 0.05, FDR corrected
for multiple comparisons over the whole brain with the height threshold set at P < 0.01

(uncorrected). R, right; L, left.
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