Universiteit

w4 Leiden
The Netherlands

Phase separation in lipid-based nanoparticles: exploring the

nano-bio interface
Papadopoulou, P.

Citation

Papadopoulou, P. (2023, November 7). Phase separation in lipid-based
nanoparticles: exploring the nano-bio interface. Retrieved from
https://hdl.handle.net/1887/3656645

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University of
Leiden

Downloaded from: https://hdl.handle.net/1887/3656645

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3656645

Phase Separation in Lipid-based Nanoparticles

Exploring the nano-bio interface

Proefschrift

ter verkrijging van
de graad van doctor aan de Universiteit Leiden,
op gezag van rector magnificus prof.dr.ir. H. Bijl,
volgens besluit van het college voor promoties
te verdedigen op dinsdag 7 november 2023

klokke 16.15 uur

door

Panagiota Papadopoulou

geboren te Athene, Griekenland

in 1990



Promotor

Prof. dr. A. Kros
Co-promotor

Prof. dr. ir. ].S.T. van Noort

Promotiecomissie
Prof. dr. M. Ubbink
Prof. dr. S. Bonnet

Dr. L. Akkari (Netherlands Cancer Institute)
Prof. dr. N.A.].M Sommerdijk (Radboud University Medical Center)
Dr. T. H. Sharp (Leiden University Medical Center)

This Ph.D. thesis was funded by the 2017 Leiden/Huygens Fellowship prize. Printing of
this thesis was funded by the Nederlandse Vereniging voor Microscopie (NVVM,
microscopy.nl) and by the Leiden University Library. Printed by Ipskamp printing.

Cover design: Marta Paula Tychoniec

About the cover: the back cover depicts the circle that contains all human knowledge.
During a Ph.D. program one will reach the edge of human knowledge and will push at the
boundaries. Eventually the boundary will give way and there will be a small dent at the
circle. This dent represents the acquired knowledge. The three small circles represent the
future knowledge that is yet to be acquired to advance a scientific field even further. Front
cover adapts this concept to a phase-separated liposome and three RNA-LNPs.

Inspired by “The illustrated guide to a PhD” by Matt Might.



“Breathe life into that ember of passion and curiosity within you”

To Andy, for helping me find my spark
and

To Ird, for setting it on fire



Table of Contents

Chapter 1

Introduction

Chapter 2
Phase-separated liposomes hijack endogenous lipoprotein transport

and metabolism pathways to target subsets of endothelial cells in vivo

Chapter 3

Lipase-mediated selective hydrolysis of lipid droplets in phase-separated liposomes

Chapter 4
Structure-function relationship of phase-separated

liposomes containing diacylglycerol analogues

Chapter 5
DOaG-containing mRNA-LNPs specifically target and transfect

brain endothelial cells in zebrafish embryos

Chapter 6

Summary and Closing remarks

41

89

149

207

249



Appendix I

Protocol for in situ formation of gold nanoparticles in phase-separated liposomes
List of abbreviations

Samenvatting / ITepiAnyn

List of publications

Biography

265

273

275

281

283



