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Supplementary figures
{Supplementary Figure 1}

Figure S1: Localiser temporal generalisation of shape A vs. D and shape B vs. C decoders. A: Shape
A vs. D decoder, trained and tested (-100 to 600ms) on the two target shapes (Shape A and D) which
appeared both in the localiser and the prediction runs. Dashed rectangles indicate clusters used in
exploratory early vs. late analysis (90 — 120ms and 160 — 190ms, respectively). B: Shape B vs. C
decoder tested on Shape A and D trials. No significant clusters were identified. C: Shape A vs. D
decoder tested on Shape B and C trials. No significant clusters were identified. D: Shape B vs. C
decoder, trained and tested on Shapes B and C. Solid black lines indicate significant clusters (p <
0.05). Solid grey lines at Oms indicate stimulus onset. E: Source localisation of shape A vs. D
discrimination during the localiser, training time window of 70 to 200ms post-stimulus, indicating
strong occipital activity.

{Supplementary Figure 2}

Figure S2: Pre-stimulus temporal generalisation of predicted shapes. Top: Shape A vs. D decoder,
trained on shape — only localiser data (50 — 250ms), and tested (-2000 to 500ms) on prediction runs
to discriminate between Shape A and D. Black solid line indicating the stimulus onset at Oms. Dash
grey line indicating auditory cue onset is at -1750ms (offset is at -1500ms). Cluster-based
permutation test identified two clusters (with cluster threshold p = 0.05), first cluster between
testing time -1650ms and -1450ms, and training time between 150ms and 250ms with p = 0.068,
second cluster testing time between -750ms and -450ms, and training time between 150ms and
250ms with p = 0.0870. Two clusters did not survive the correction for multiple comparisons (p =
0.05). Bottom: Decoding time course, averaged over training time of 70 — 200ms. Solid light grey line
indicates stimulus onset at Oms. Dash black line indicates cue onset at -1750ms. No significant
decoding of predicted shapes is indicated. Shaded regions represent SEM.

{Supplementary Figure 3}

Figure S3: Prediction templates fluctuate at alpha frequencies — 1/f noise removed. A (top):
Significant power differences at 10Hz and 11Hz between Shape A vs. D decoding data and Baseline 1
after the subtraction of 1/f noise (***p = 0 .0013, corrected for multiple comparisons with a false
discovery rate of 0.01). This further demonstrates that the shape-specific alpha signals likely reflect
oscillations. The baseline power spectrum (dark blue line) was obtained by bootstrapping (n =
10000) the randomly shuffled label decoding data (n = 25 per participant). Mean and shaded regions
indicate SD. Solid orange line indicates the 95" percentile of the generated baseline distribution.
Error bars indicate SEM. A (bottom): Pre-stimulus (-1250 to Oms) MEG data after 1/f removal shows
significantly higher 10 — 11Hz power for shape A vs. D decoding than for shape B vs. C decoding (*p =
0.028, t(31) = 1.985). Dark purple line indicates the power spectrum of B vs. C decoder (tested on the
identical pre-stimulus main experiment prediction data (as shape A and D). Mean and shaded
regions indicate SEM. Error bars indicate SEM. B: Prediction templates fluctuate at alpha
frequencies — alpha band-pass filtered pre-stimulus MEG signals (-1250 to Oms). B (top): Significant
power differences at 10Hz and 11Hz between Shape A vs. D decoding data and Baseline 1 after alpha
band-pass filtering pre-stimulus MEG signal (***p < 0 .0002). Note that only the testing MEG signal
was band-pass filtered to alpha, localiser data (which the decoder was trained on) not. The baseline
power spectrum (dark blue line) was obtained by bootstrapping (n = 10,000) the randomly shuffled
label decoding data (n = 25 per participant). Mean and shaded regions indicate SD. Solid orange line
indicates the 95th percentile of the generated baseline distribution. Error bars indicate SEM. B
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(bottom): Pre-stimulus (-1250 to Oms) MEG data after band-pass filtering the MEG pre-stimulus
signal to alpha, shows significantly higher 10 — 11Hz power for shape A vs. D decoding than for shape
B vs. C decoding (*p = 0.028, t(31) = 1.986). Dark purple line indicates the power spectrum of B vs. C
decoder (tested on the identical pre-stimulus main experiment prediction data (as shape A and D).
Mean and shaded regions indicate SEM. Error bars indicate SEM. C: Time frequency representations
of shape A vs. D decoding minus (top) the 95" percentile of an empirical null distribution (Baseline 1)
and (bottom) minus shape B vs C decoding between auditory cue onset (-1750ms) and stimulus
onset.

{Supplementary Figure 4}

Figure S4: Coherence between raw alpha oscillations and shuffled label decoder traces. An
empirical null distribution was created by calculating alpha coherence between shuffled label
decoding signals and raw MEG signals (n = 1000 permutations). A: Topography of sensor-level alpha
(10Hz with 2Hz spectral smoothing) coherence between raw MEG signals (-1250 to Oms) and (left)
shuffled-label decoder traces (-1250 to Oms), topography represents the 95t percentile of the
empirical null distribution. The 95" percentile of this null distribution was subtracted (right) from the
sensor-level coherence obtained using non-shuffled label decoders (cf. Fig. 3B-top). B: Mean source-
localised alpha coherence between raw MEG signals (-1250 to Oms) and (left) shuffled-label decoder
traces (-1250 to Oms), source-map represents the 95" percentile of the empirical null distribution.
The 95" percentile of this null distribution was subtracted (right) from the source-localised
coherence obtained using non-shuffled label decoders (cf. Fig. 3C-top).

{Supplementary Figure 5}

Figure S5 Individual subjects scatter plots of shape-specific alpha power as a function of valid vs
incorrect prediction trials. We expected to observe an opposite trend between valid and invalid
prediction trials, meaning for correct responses higher overall shape-specific alpha power for valid
trials vs. incorrect valid trials, whereas higher power was expected for incorrect invalid trials vs.
correct invalid trials (noticeable trend in subjects S07, S09, S20).



(‘n"e) @ouspirs Buiposaq
2 1.

< N o 6 < N 0
o o o o o

O

-0.05

m

6_
o

<€

(s) swny Buiurels | (s) swny Buluies |

Testlng time (s

Testlng time (s )

(‘n"e) AlAnoe |9A8]-821N0S




(‘n"e) aouspine Buipooa(
AN <
3 S S S S
o o o o < < 0
o
o
0~
ow
—~~ T
L o
O £
E >
o £
< @
Z T
T
0
D w
1
, ! * n/__
N <
3 & s 3
o o o o o
(s) swn Buiuiel | an) (‘n"e) asuspIns J8p02a(



Power (a.u.)

0.02

0.01

0.01

-éhaw Avs. D decoder data

[ 'Shape A vs D decoder data
==Shuffled label Shape A vs. D decoder data X =—Shuffled label Shape A vs D decoder data
95" percentile 95" percentile
10 15 20 25 10 15 20 25
- [ 'shape A vs. D decoder data [""IShape A vs D decoder data
i ~——Shape B vs. G decoder data * ~——Shape B vs C decoder data
10 15 20 25

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

N
o

O

N
4]

N
o

_
o

_
a o

N
[5)]

-
(3]

_
o

5

-1.6

12 -08  -04
Testing time (s)

0

0.2

o

&
Power (a.u.)

510



(‘n"e) @ouslayod o (‘n"e) @oualayoo
|oAS|-I0SUSS PasI|e20|-924n0S

©
Q
o

(‘n"e) @ouaioyoo (‘n"e) @oualayoo
|9A8]-10SUBS pasI|e20|-824n0S




correct

incorrect

correct

incorrect

correct

incorrect

correct

incorrect

correct

incorrect

correct

incorrect

correct

incorrect

correct

incorrect

Participant's response Participant's response Participant's response Participant's response Participant's response Participant's response Participant's response

Participant's response

0 0.1 0.2 03 0.4
Shape - specific alpha power (a.u.)
S05

— - o LN )
L _J L] L]
] L]
.-.J 00 @S L]
0 005 0.1 015 02 025 03
Shape - specific alpha power (a.u.)
S09

0 005 0.1 015 02 025 03
Shape - specific alpha power (a.u.)
S13

CIEEEEEEENEEEGINED ©00 ¢ ©
ocunmdassse o0 o o [
e o
e o o
0 0.05 0.1 0.15 0.2 0.25
Shape - specific alpha power (a.u.)
S17
oo oo
L)
o o
coambssce o o
0 0.1 0.2 03 0.4

Shape - specific alpha power (a.u.)

%.’ L] L]

°
@ o b omse e °
0 005 0.1 015 02 025 03
Shape - specific alpha power (a.u.)
S25
®we o o
oo @ o
® wunes o
o® oo °
0 005 0.1 015 02 025 03
Shape - specific alpha power (a.u.)
S29
[ -me o o
o o
oess00 e o
cnoe o
0 0.1 0.2 03 0.4

Shape - specific alpha power (a.u.)

Participant's response Participant's response Participant's response Participant's response Participant's response Participant's response Participant's response

Participant's response

S02 S03 S04
CEEEEEESERESE® ¢ ¢ ) [ °* ® o
cemmmmme ® ¢ © o ® ®wee o

3 8
= c
o o
Q Q
0 7]
ol 2
w w
= k=
@ @
i< 2
L k]
s 5
somm— ° ° o we o o oo ® )
..-z-“ . © cusamemo® oo ome om0 o
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4 0.5 0 0.05 0.1 0.15 0.2 0.25
Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.)
S06 S07 S08
oo o o L) 1} °
® o eamse o o cnsEmesemane © °
[ 3 8
= j=
Q Q
Q Q
» 7]
el ol
o »
k= kS
© ©
k=] E=3
S 8
k=4 £
© ©
LI ) o o0 a emesse oo
° ° @m an deso 00 oo o e0eee codoo om oo o
0 005 0.1 015 02 025 03 0 0.05 0.1 015 02 025 03 0 005 0.1 015 02 025 03
Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.)
S10 S11 S12
T - e oo ° ase @ oo . ese ®
emuumseny L XYY ) aaumgmse®® o o .
2 3
i= f=
S S
Q Q
0 73
el <l
© »
i< €
@© @
i3 2
o o
b= h=1
® o & ®e o . & e o0 o
ammedneee o0 ® ° » ° ° wmem » cmee
0 005 0.1 015 02 025 03 0 005 0.1 015 02 025 03 0 0.1 0.2 03 04
Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.)

S14 S15 S16
C___ " TT X JT) OIS G ¢ © P G® ®ese o o

mes o @ o enmERDe eeases - °

3 3
f= c
=} o
Q Q
0 0
=l 2
2 »
k= k=
@ @
2 2
8 8
& H
o oo ° o ﬁ—. ® o o ﬂ manmo ane ¢ ©
pmmocoms @@ o © © - e oo . ameame o °
0 0.05 0.1 015 02 025 03 0 0.1 02 0.3 04 0 0.1 0.2 03 0.4
Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.)
Si8 ° ° —J & o» o S20
amnupoame ¢ ® . coEneEpD 6» ¢ o ooo cemmemy ene ® L]
3 3
c c
i<} =}
Q Q
0 7]
ol ol
w w
k= k=
@ @
k=] i3
8 8
£ £
®e o & oo o L | cnmnelioasm e o
o oo0 ° -oo asems oo ommese o0 o °
0 005 01 015 02 025 03 0 0.05 0.1 015 02 025 03 0 005 0.1 015 02 025 03
Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.)
Sﬁ ® oo %- @eew o
®emmeseny -mese o0 o ° @ 00
3 3
= j=
S S
Q Q
0 7]
el ol
w w
i k<
@ @
2 2
o o
£ h=4
—1_- ® e & o® ®» oo { | cossesssmsmmess 000 © @00
cme emo ooe o0 o anemne @b e wmw (1) - ® °
0 0.05 0.1 015 02 025 03 0 005 01 015 02 025 03 0 005 0.1 015 02 025 03
Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.)
4722-6-. [ S»ﬂ ®e o —ﬁ—. o0
pamsese o o 0 0 00 o e avoam ©
2 3
f= f=
=} o
Q Q
7] 173
<l L
© »
= k=
@ @
2 2
o o
5 5
e T ¥ X_'1J o ane o o ®»
° ° o o ° cemn 0 ok (X}
0 005 0.1 015 02 025 03 0 0.1 0.2 0.3 04 0 0.1 0.2 03 04
Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.) Shape - specific alpha power (a.u.)
S30 S31 S32
oe oo ° EEEmeSESE © o
-me o cEmEmalammnEn® © © o0
3 8
= f=
=} =}
Q Q
0 73
ol 2
w w
k= k=
@ @
k<] 2
L k]
£ £
® oo £ | emsnndemmms o ° L conmmmbmnee e
eanemed o0 o [ ] -mee eoe ° ommn® ame
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 05 0 0.1 0.2 03 0.4

Shape - specific alpha power (a.u.)

Shape - specific alpha power (a.u.)

Shape - specific alpha power (a.u.)

® Valid
@ Invalid



