
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

The discovery of GluA3-dependent synaptic plasticity

Renner, M.C.

Publication date
2016
Document Version
Final published version

Link to publication

Citation for published version (APA):
Renner, M. C. (2016). The discovery of GluA3-dependent synaptic plasticity. [Thesis, fully
internal, Universiteit van Amsterdam]. Uitgeverij BOXPress.

General rights
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), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, P.O. Box 19185, 1000 GD Amsterdam, The Netherlands.
You will be contacted as soon as possible.

Download date:19 May 2026

https://handle.uba.uva.nl/personal/pure/en/publications/the-discovery-of-glua3dependent-synaptic-plasticity(1119a3fc-a508-4b04-8c04-a53cf618bb83).html


The discovery of GluA3-dependent 
synaptic plasticity

The discovery of G
luA3-dependent synaptic plasticity

M
aría C. Renner María C. Renner



 

	
  

 
 
 
 
 
 

THE DISCOVERY OF GLUA3-DEPENDENT 
SYNAPTIC PLASTICITY 



 

 
 

  



 

	
  

 
THE DISCOVERY OF GLUA3-DEPENDENT 

SYNAPTIC PLASTICITY 
 
 
 

ACADEMISCH PROEFSCHRIFT 

 

ter verkrijging van de graad van doctor 

aan de Universiteit van Amsterdam 

op gezag van de Rector Magnificus 

prof. dr. ir. K.I.J. Maex 

ten overstaan van een door het College voor Promoties 

ingestelde commissie, 

in het openbaar te verdedigen in de Agnietenkapel 

op vrijdag 25 november 2016, te 10.00 uur 

door  

María Constanza Renner 

geboren te Buenos Aires, Argentinië 

 

  



 

Promotiecommissie 

Promotor:   prof. dr. E.M. Hol 

Copromotor:   dr. H.W.H.G. Kessels 

Overige leden:  prof. dr. W.J. Wadman 

   prof. dr. P.J. Lucassen 

   dr. H.J. Krugers 

   prof. dr. C.I. de Zeeuw 

   prof. dr. S. Rumpel 

Faculteit der Natuurwetenschappen, Wiskunde en Informatica

 

 

 

 

 
 

 

 

The research described in this thesis was conducted at the Netherlands Institute for 

Neuroscience, an institute of the Royal Netherlands Academy of Arts and Sciences, 

Amsterdam, The Netherlands. 

This project was financially supported by the Netherlands Organization for Scientific 

Research (NWO). 

Cover design: Eva Albers and Proefschriftmaken.nl || Uitgeverij BOXPress 

Printed by: Proefschriftmaken.nl || Uitgeverij BOXPress  

Published by: Uitgeverij BOXPress, Vianen 

ISBN: 978-94-6295-526-4 



 

	
  

TABLE OF CONTENTS 

Chapter 1. General introduction 7 

1.1 Learning and memory 9 

1.2 Synaptic plasticity and learning and memory 10 

     1.2.1 Historical overview 10 

     1.2.2 Synaptic plasticity: LTP and its link to learning 11 

1.3 The hippocampal formation 14 

1.4 The cerebellum 16 

1.5 Glutamate receptors 17 

     1.5.1 GluA1 19 

     1.5.2 GluA2 21 

     1.5.3 GluA3 22 

     1.5.4 GluA4 23 

1.6 Alzheimer's disease 24 

1.7 Scope of this thesis 26 

References 28 

Chapter 2. Synaptic plasticity through activation of AMPA-receptor  

subunit GluA3 37 

Abstract 39 

Introduction 39 

Results 41 

Discussion 57 

References 61 

Supplementary figures 66 

Experimental procedures 71 

     References 75 

Chapter 3. Motor learning requires Purkinje cell synaptic potentiation  

through activation of AMPA-receptor subunit GluA3 77 

Abstract 79 

Introduction 79 

Results 80 

Discussion 98 

References 102 

Supplementary figures 106 

Experimental procedures 115 

     References 122 

Chapter 4: AMPA-receptor subunit GluA3 makes synapses susceptible  

to amyloid β 125 



 

Abstract 127 

Introduction 127 

Results 129 

Discussion 141 

References 144 

Supplementary figures 147 

Experimental procedures 151 

     References 155 

Chapter 5: Discussion 157 

5.0 Summary 159 

5.1 The role of GluA3-plasticity in the hippocampus 161 

     5.1.1 Synaptic replacement 161 

     5.1.2 Information flow enhancement 162 

     5.1.3 Adaptive behavior 163 

     5.1.4 Functions mediated by other triggers 163 

5.2 Susceptibility of GluA3-containing synapses to amyloid β 164 

5.3 Distinct characteristics of GluA3-plasticity in the hippocampus and cerebellum 165 

5.4 Future directions 167 

References 169 

Samenvatting 171 

Acknowledgements 173 


