7%
university of 5%,
groningen YL

R

University Medical Center Groningen

University of Groningen

Extracellular vesicles as masters of endothelial plasticity
Orozco Garcia, Elizabeth

DOI:
10.33612/diss.864481044

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:
2024

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):

Orozco Garcia, E. (2024). Extracellular vesicles as masters of endothelial plasticity: bridging the gap
between health and disease. [Thesis fully internal (DIV), University of Groningen]. University of Groningen.
https://doi.org/10.33612/diss.864481044

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: 01-02-2024


https://doi.org/10.33612/diss.864481044
https://research.rug.nl/en/publications/b52e4942-9559-419b-946d-eaae90f8c706
https://doi.org/10.33612/diss.864481044

EXTRACELLULAR VESICLES AS
MASTERS OF ENDOTHELIAL
PLASTICITY

Bridging the Gap Between Health and Disease

Elizabeth Orozco Garcia



© Copyright 2023, Elizabeth Orozco Garcia

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means without prior written permission of the
author, or when applicable, from the editorial publishers.

The printing of this thesis was financially supported by the Graduate School of Medical
Sciences and the University of Groningen.

The research described in this thesis was carried out in the Cardiovascular Regenerative
Medicine Research Group (CAVAREM) at the University Medical Center Groningen (UMCG),
the University of Groningen, and the Physiology and Biochemistry Research Group (PHYSIS)
at the University of Antioquia. Financially support was obtained from the UMCG, University
of Groningen, and the Colombian Ministry of Science and Technology (MINCIENCIAS) grant
111577757581.

Cover Design, Artwork and Book Layout: Kayani Rangel, J. Felipe Zapata & Vladimir E. Arreola
Print: Gildeprint | The Netherlands.



7 university of "
% gronlngen IﬁVSID

DE ANTIOQUIA

1803

Extracellular Vesicles as Masters
of Endothelial Plasticity

Bridging the Gap Between Health and Disease

PhD thesis

to obtain the degree of PhD at the
University of Groningen
on the authority of the
Rector Magnificus Prof. J.M.A.Scherpen
and in accordance with
the decision by the College of Deans

and
to obtain the degree of PhD at the
University of Antioquia
on the authority of the
Rector Prof. John Jairo Arboleda Céspedes

and in accordance with
the decision by the degree jury.

Double PhD degree

This thesis will be defended in public on

Wednesday 10 January 2024 at 12.45 hours

by
Elizabeth Orozco Garcia

born on 14 May 1983
in Medellin, Colombia.



Supervisors
Prof. M.C. Harmsen
Prof. R. Narvaez Sanchez

Assessment Committee
Prof. R.H. Henning

Prof. P.S. Hiemstra

Prof. C. Saucier

Prof. S. Black



Paranymphs
Vasilena Getova
Angeélica Sabogal Guaqueta



Chapter 1
Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Table of Contents

General Introduction, Aims & Thesis Outline

Endothelial Plasticity Across PTEN and Hippo
Pathways: A complex Hormetic Rheostat
Modulated by Extracellular Vesicles.

Translational Oncology, 2023 doi: 10.1016/j.tranon.2023.101633

Hypoxia Influences the Cargo and Increases
Rigidity of Cervical Cancer Cells-Derived
Extracellular Vesicles Promoting Endothelial
Uptake.

Submitted 2023

Angiogenesis is Promoted by Cervical
Carcinoma-Derived Extracellular Vesicles
Depending on the Endothelial Cell
Environment.

Accepted in Vascular Pharmacology, 2023

miRNA Signature in Cervical Carcinoma-
Derived Extracellular Vesicles (EV). EV-miR-23b-
3p is Necessary but Not Sufficient to Induce the
Angiogenic Switch in Endothelial Cells.

Submitted 2023

Quantitative Proteomics of Extracellular
Vesicles from Hypoxic Cervical Carcinoma Cells
Reveals Metabolic Reprogramming Related to
the Angio-Metabolic Switch.

Manuscript in preparation

25

63

95

121

149



Chapter 7

Chapter 8

Appendices

Extracellular Vesicles from Adipose tTssue-
Derived Stromal Cells Enriched with Pro-
Angiogenic microRNA Stimulate Angiogenesis
in a Scaffold-Dependent Fashion.

Submitted 2023

General Discussion & Future Perspectives

English Summary

Nederlandse sammevatting
Resumen
Acknowledgments/Agradecimientos
About the Author

List of Publications

165

191

209

210

212

214

216

223

224






	Title and contents



