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Rapidtide sLFO correction impacts HRF shape and FC



Region- and subject-specific HRF in TVB

For every value in the parameter space exploration
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= QObtain the non-averaged (raw) synaptic gating activity with the Wong-Wang model

Convolve with personalized region specific HRF, upsampled to model time scale

Downsample to empirical BOLD

Obtain simulated FC and compare to empirical FC
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Personalized HRF increases similarity between empirical
and simulated FC in a brain tumor fMRI+diffusion dataset
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Input: neuroimaging data
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Personalized virtual brain model
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Identify individual model parameters

Cor(FCsim, FCemp)

model parameter

https://github.com/AmoghdJohri/TVB-Tests/blob/master/REPORT.md

.
s
4
rd
o o
° ° "/
. L
<
2
o
*,
. ’
/’ ..
..’
e
I’
L ]
L ] l"
L ] ‘e
T T T T T T T T
0.0 01 0.2 0.3 0.4 0.5 06 07
legacy




>
o
°
]
°
c
=]
Y
[<]
o

I the European Union

EBRAINS 2.0

EBRAINS

(§

FC from simulation vs FC from delayed copies of the PPU
signal (but it could be a completely fake signal FWIW)

asser : Blood arrival time (690 subjects)
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Correlations between differently obtained FC matrices

PPU = PP signal delayed according to BAT
eFC = empirical FC

MFC= modelled FC \( \(
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Delayed PP produces a FC which is slightly more correlated with the empirical FC wrt the legacy TVB
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@ PP-FCis unrelated to TVB model of FC



No significant interaction effects
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SO Wh at? = Don’t forget that we’re working in a causal and inferential

§
>§
=5 framework
-
gy , \ = In a state space we cannot neglect transfer functions
o E Neural level K Neural
The neural mechanism AN~ kA Ly = Physiology and hemodynamics are non-negligible data
we aim to characterize o Neural features.
7S W~ activity
(ég‘;?;/ > Axond = Blood arrival time produces a FC matrix which is as
O] &5 h connection similar to the empirical FC as the one obtained by
L / AN~ .‘rﬁ‘ii'r%'éiiii?y simulated BOLD data according to empirical SC and

biologically inspired model.
Forward problem

(observation equation) = |s this super bad? No, this simply means that all these
. factors contribute, in a complementary way. And there
Observational level Confounding Imaging definitely is a (causal) link between plumbing and
o Confounding and ,- / properties - sensor neuronal activity in the brain. Still, modulations to FC are
o methodological properties — certainly also due to modulations in vascularization.
= W~ 6 \ V= activity . . . . .. .
< - - . observed = Keep in mind which empirical FC connectivity matrix are
o0 < " de S:r:‘é‘;nc you fitting: physiology and our clumsy strategies to
«_ 8 _s W g 4 handle it will definitely transform it.
l Inverse problem = Maybe fit some data feature other than FC matrix.
(estimation of neural sources) W ¥ o
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