Unimodal load selectively reduces recruitment of sensory cortices
for working memory storage N ¥ ey Im
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Background Results

Previous research suggests that working memory storage relies on distributed
representations' in sensory areas, where representations might be less robust??,
and anterior cortices, where representations could be protected IPS
from interference®® but modulated by attentional priority®. FEF @7 A\
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.- Decreased recall precision with

T unisensory load is accompanied
1M oiference by reduced decoding accuracy
in visual cortex. However, there
is no difference between load
conditions in late delay decoding
accuracy in the anterior regions,
IPS and FEF.

How are resources allocated to accomplish the concurrent
storage of multiple items?

Methods

Y i SOV EOFEOTE S N

Decoding Accuracy [%]

Experimental Conditions 5 10 15 10 10

Target  Non-Target Time [s] Time [s] Time [s]
////7/7//’ Visual Visual
r Late Delay Order Decoding:

Visual  Auditory

Visual- I S 7 Auditory  Auditory _ .
osd! ‘ Ul ‘ S ) o Vi1-v3 IPS FEF Behaviour

Tricls randomized

Item Position 15t 2d 1t ond

m 1Stiem 151 2nd tem Delay Item ID 1234567891011 1234567891011 12

+ + t + t t t not
1.6,24,32s 04s 1s 0.4s 13.8s . X analysed analysed

o
w

Visual Items

N=81 1250975 825 o
! ! ~ 3T MRIwith multiband sequence | factor =8 142, ;75
TR=800ms | TE=37ms | voxel size =2mm?

1575

o
N

Precision (1/sd) [°]
o

1725

Decoding Accuracy
above Chance [%)]

$

fMRI analysis: 1st  2nd 1st  2nd st 2nd 1st  2nd 1st  2nd 1st  2nd st 2nd 1st 2nd
Audio-Visual  Visual-Visual Audio-Visual Visual-Visual Audio-Visual Visual-Visual Audio-Visual Visual-Visual

S tial di ¢ it Its i bl | ati in FEE. wh inf i bout th Overall, the recall precision is higher when only
VR oredicted ! equecr;.;a enco bln%o rzergqry I emst_resuf S in s_epar(t:l [e nedutra representations in , Wnere more information apout e the target is visual. Precision is higher for the
e I:rbeallf(s?ﬁ(e-) of;r::‘::ieor:‘: second item can be decoded, Irrespective of experimental condition. second item when both items are visual.
[~ = - N 6 . ) )
RN % Brain-Behaviour Correlation:

periodic support vector regression to reconstruct orientations from multivariate voxel pattern

Q° presented
orientation:
]

Tt — T
) g 8, = atan2(sin(6,),

SVR predicted

IPS FEF
cosine label - diff, = angdiff(6,,6)

- *
Transform predicted sine i ;:::’3:'5; %:;
and cosine labels into lisvis = 0.28*
orientation and rescale

angular difference into
decoding accuracy

Toverall

Taud-vis

~
o

rws'vws
Transform orientation label
into sine and cosine label

Multivariate voxel pattern

(o2}
a

Brain-behaviour correlations show
that all three ROIs contribute to
recall precision. Decoding
accuracy in V13 is correlated
with precision in all experimental
conditions.
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Conclusion
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Our results suggest a division of labor between visual cortices, which are crucial for the
representation of individual items and anterior regions, where more recent items are stored. All
three regions contribute the maintenace of working memory contents and behavioural recall.
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