
University of Groningen

Cortical synchrony across cognitive processing stages
Portoles Marin, Oscar

DOI:
10.33612/diss.182050083

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Portoles Marin, O. (2021). Cortical synchrony across cognitive processing stages: dynamics & coordinating
mechanisms. [Thesis fully internal (DIV), University of Groningen]. University of Groningen.
https://doi.org/10.33612/diss.182050083

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 17-06-2026

https://doi.org/10.33612/diss.182050083
https://research.rug.nl/en/publications/19d59b12-f7e7-4d40-aaf3-f5b8348dc55e
https://doi.org/10.33612/diss.182050083


Cortical synchrony across cognitive processing
stages: 

Dynamics & coordinating mechanisms

PhD thesis

to obtain the degree of PhD at the
University of Groningen
on the authority of the

Rector Magnificus Prof. C. Wijmenga
and in accordance with

the decision by the College of Deans.

This thesis will be defended in public on

Friday 15th October 2021 at 11.00 hours 

By

Oscar Portolés Marín 

born on 7 September 1985
in Alcañiz, Spain



Supervisor
Prof. M. Cao

Co-supervisor
Dr. J.P. Borst
Dr. M.K. van Vugt

Assessment Committee
Prof. N.M. Maurits
Prof. B. Forstmann
Prof. G. Deco



To my family





Acknowledgments                                                                  

The contributions of many people to this thesis should be credited, because otherwise I
would not be writing these lines. First of all I would like to thank my Promoters for the

time spent with me, their guidance, and their interest in developing my skills. Specially, I
thank them for the facilities to reconcile my family with my work. At an individual level, I

give thanks to Marieke van Vugt for her efforts to connect me with researchers that could
help me. I would like to thank Ming Cao for improving my reasoning, argumentation, and

communication  skills,  as  well  as  for  integrating  me  in  a  nice  collaborative  group,
motivating us, and providing us with inspiring literature. Ultimately, I  must express my

gratitude  to  Jelmer  Borst  for  supporting  me  in  the  worst  moment  when  I  considered
dropping out of this PhD. I really appreciate the trust that he put on me, and the confidence

that  he  gave  me.  Furthermore,  I  am  grateful  for  his  willingness  to  educate  me,  his
disposition to learn, for counting on me for other projects, for making me feel at home, and

for  our  nice  discussions  inside  and  outside  of  RUG among many other  things.  It  was
gratifying to work together.

Very important contributions to this thesis are due to the collaboration with Yuzhen Qin. I

thank Yuzhen for his kindness, his work, his explanations, and all the fruitful discussions.
Another important contribution came from Jonathan Hadida who had the right knowledge

and the best personality to have insightful discussions, and to push the project forward.
Furthermore, I am grateful to Joana Cabral and Mark Woolricht for connecting me with

Jonathan, as well as for their advice and comments. Lastly, I thank Mauel Blesa for his help
and his contributions.

I  am very  grateful  to  Elina  Sietsema,  Remco Wouts,  and  the  Peregrine  team for  their

professionality, readiness for helping, and kindness. All of them created the best conditions
for working efficiently and without worries.  From the times before this PhD, I want to

thank Estefania Dominguez, Vincent Reid, and Montserrat Vallverdu for encouraging me to
pursue a PhD. Among all the interesting and kind people that I met during my PhD, I am

especially grateful for the friendship with my Paranymphs Faik and Yuri. They made me
feel  at  home  and  gave  me  extra  energy  with  many  gratifying,  fulfilling,  and  funny

moments. 

To conclude, I am most thankful to my partner Elli for supporting me in pursuing a PhD
and coming with me to Groningen.  I  am very  grateful  for  her  help,  her  company, her

comprehension, and all these days that she had to take extra duties because I needed more
time. In addition, I would like to thank my daughters Maya and Estela for their loving and

restorative smiles, the fast course on working efficiency, and the time to think and read
while we were in parks, walking, or just looking through the window. Finally, I am grateful

to my parents for all the sacrifices that they made for me, and their support.





Table of Contents
1   Introduction & Background............................................................................................9

  1.1   Introduction.................................................................................................................10

  1.2   Background.................................................................................................................12

  1.3   Thesis Outline..............................................................................................................18

2   Characterizing synchrony patterns across cognitive task stages of associative 

recognition memory............................................................................................................25

  2.1   Introduction.................................................................................................................26

  2.2   Materials and Methods................................................................................................29

  2.3   Results.........................................................................................................................37

  2.4   Discussion...................................................................................................................43

3   Modulations of local synchrony over time lead to resting-state functional 
connectivity in a parsimonious large-scale brain model..................................................53

  3.1   Introduction.................................................................................................................54

  3.2   Results.........................................................................................................................56

  3.3   Discussion...................................................................................................................65

  3.4   Methods and Model.....................................................................................................72

  3.5   Supplementary Information.........................................................................................78

4   Thalamic bursts modulate cortical synchrony locally to switch between states of 

global functional connectivity in a cognitive task.............................................................93

  4.1   Introduction.................................................................................................................94

  4.2   Results.........................................................................................................................95

  4.3   Discussion.................................................................................................................103

  4.4   Methods.....................................................................................................................105

  4.5   Supplementary Figures..............................................................................................113

5   Conclusion & Outlook...................................................................................................120

  5.1   Conclusion.................................................................................................................121

  5.2   Outlook......................................................................................................................124

     Summary........................................................................................................................130




	Title and contents

