ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/361288951

Individual brain activity topographies during naturalistic viewing predict
individual traits

Poster - June 2022

DOI: 10.13140/RG.2.2.25470.25920

CITATIONS READS
0 27

5 authors, including:

Xuan Li Patrick Friedrich
Forschungszentrum Jiilich Forschungszentrum Jilich

9 PUBLICATIONS 49 CITATIONS 56 PUBLICATIONS 645 CITATIONS
SEE PROFILE SEE PROFILE
Kaustubh Patil Simon B Eickhoff
\
Forschungszentrum Jilich ,  Forschungszentrum Jiilich
71 PUBLICATIONS 1,333 CITATIONS 788 PUBLICATIONS 53,172 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project Brainnetome:: Nucleus Accumbens View project

roiect  Human Brainnetome Atlas and Applications View project

All content following this page was uploaded by Xuan Li on 14 June 2022.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/361288951_Individual_brain_activity_topographies_during_naturalistic_viewing_predict_individual_traits?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/361288951_Individual_brain_activity_topographies_during_naturalistic_viewing_predict_individual_traits?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Brainnetome-Nucleus-Accumbens?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Human-Brainnetome-Atlas-and-Applications?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Xuan-Li-23?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Xuan-Li-23?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Forschungszentrum-Juelich?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Xuan-Li-23?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Patrick-Friedrich?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Patrick-Friedrich?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Forschungszentrum-Juelich?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Patrick-Friedrich?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kaustubh-Patil-5?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kaustubh-Patil-5?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Forschungszentrum-Juelich?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kaustubh-Patil-5?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simon-Eickhoff?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simon-Eickhoff?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Forschungszentrum-Juelich?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Simon-Eickhoff?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Xuan-Li-23?enrichId=rgreq-3c74a26eb7194b3aa7f0dcc77ff8644f-XXX&enrichSource=Y292ZXJQYWdlOzM2MTI4ODk1MTtBUzoxMTY2OTQ1Mjk4NzEwNTMwQDE2NTUyMzI4NDg4Mjk%3D&el=1_x_10&_esc=publicationCoverPdf

Heinrich Heine
Universitat
Diisseldorf [

hhu

#WTho11
Introduction

+ Naturalistic viewing (NV) fMRI
(i.e., watching movies in the
scanner), opens a new window
into brain function under .
realistic conditions [1].

+ Brain activity evoked during NV
synchronises across individuals *
[2] while showing substantial
individual differences [3].

* Understanding these individual
differences in brain activity and
their relationship with behaviour
is of great interest.

AIM:

Subjects & Data:

NV fMRI (7T): Siemens scanner ;

(308"

(357"

Whole-brain
parcellation

ROI separately

ROI 1 PCA
* Provide a novel approach for R ——
facilitating our understanding of
individual differences and brain-
behaviour relationships on NV .
fMRI data, by
(i) identification of individual —

evoked activity topographies in
a data-driven manner;

(i) phenotype prediction using a
machine learning framework.
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* Human Connectome Project (HCP) [4] 7T subset (N =

179, age = 29.43+3.35 years, 108 females/ 71 males)
TR = 1 s; 3 movie
clips: Two men (4'05"); Bridgeville (3'41"); Pockets

Task fMRI (3T): TR = 720 ms; 4 tasks: Motor (3'34");
Social (3'27"); Working memory (5'01"); Language

* Phenotypes (8): fluid intelligence; working memory;
personality (5 dimensions); emotion recognition

Apply PCAto each ©

Fig.1 Schematic for identification of individual activity topographies
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Preprocessing:

» HCP pipelines with standard processing

» Extract and normalise voxel-averaged time series
for each parcel in a whole-brain parcellation [5]

Activity topography identification:

+ Principal component analysis (PCA) on data across
subjects within each parcel separately

» Dimensionality reduction on subject dimension

Phenotype prediction:

» Ridge regression model, Julearn python package

» Nested 10-fold cross-validation; 10 repetitions

Shared response Individual-specific o Individual-specific

timecourse expressions topographies
(PCs) (PC loadings) Subj 1vy
(T s PC1 score:
* A response time course
shared across subjects;
”\f/\,\/\/v e PC1 loadings:
» Expression levels of PC1
i m in individual subjects;
Individual topography:
m * The pattern of a given
u subject's PC1 loadings
Subject across parcels
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Fig.2 Prediction accuracy of phenotypes with significant results (p<0.05)

Moviel: Two men; Movie2: Bridgeville; Movie3: Pockets; Mot: motor task; Soc: social task; WM: working memory
task; accuracy: Pearson correlation between predicted and observed scores over all subjects after regressing out
sex, age and head motion from bath scores. Significant results before and after FDR correction are marked in red
and black stars respectively. Signi ined by using permutation tests with 5000 iterations.
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Fig.3 Important brain regions for significant predictions

Important brain regions are identified based on their permutation feature importance. Only the brain regions for which
the permutation feature importance (computed on test data of each fold averaged over 100 iterations) is significantly
(permutation-based p<0.05, corrected; 1000 iterations) larger than zero over all 100 fitted models (10 folds*10
repetitions) are shown here.

» Together, we propose a useful data-driven, machine learning-

based tool for understanding individual differences and brain-

behaviour relationships on NV fMRI data.

Individual activity topographies characterised by our proposed

approach reflect meaningful individual differences in behaviour.

* Results also demonstrate the great potential of using NV fMRI data -+
for studying brain-behaviour relationships.

» The dependence of the prediction performance on movie contents
indicates that different movies may be suitable for investigating
different research questions.

Preprint

« |dentified important brain regions are partially consistent with
previous findings, demonstrating the promising interpretability of
the proposed approach; e.g.,
cognitive ability, and temporal parietal junction supports emotion
recognition.

Highly variable patterns of these important regions among fMRI
paradigms may reflect unique neural processes related to the
same behaviour.

The proposed approach works well for not only NV but also task
fMRI data, providing a flexible and unified framework.

frontal-parietal regions support
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