
 

 

 University of Groningen

DNA nanotechnology as a tool to manipulate lipid bilayer membranes
Meng, Zhuojun

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:
2017

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Meng, Z. (2017). DNA nanotechnology as a tool to manipulate lipid bilayer membranes. University of
Groningen.

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: 05-06-2022

https://research.rug.nl/en/publications/1ad9b828-8ab5-4551-8690-fe3e942871eb


 
 

 

 

 

 

 
DNA nanotechnology as a tool to 

manipulate lipid bilayer membranes 

 

 

 

 
Zhuojun Meng 

 
  



 
 

 
 

 

 

 

 

DNA nanotechnology as a tool to manipulate lipid bilayer membranes 

 

 

Zhuojun Meng 

PhD thesis 

University of Groningen 

 

October 2017 

 

Zernike Institute PhD thesis series 2017-22 

ISSN: 1570-1530 

ISBN: 978-90-367-9976-8 (printed version) 

ISBN: 978-90-367-9975-1 (electronic version) 

 

The research described in thesis was carried out in Polymer Chemistry and 

Bioengineering group at Zernike Institute for Advanced Materials, 

University of Groningen, The Netherlands. This work was financially 

supported by the Chinese Scholarship Council (CSC), the University of 

Groningen and the Netherlands Organization for Science Research (NWO). 

 

                   
 

Cover design by: Zhuojun Meng 

Printed by: Ridderprint BV 

 

 



 
 

 

 

 

DNA nanotechnology as a tool to 
manipulate lipid bilayer membranes 

 

 

  

 

 

PhD thesis 

 

 

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

Rector Magnificus Prof. E. Sterken 
and in accordance with 

the decision by the College of Deans. 
 

This thesis will be defended in public on 
  

Friday 13 October 2017 at 16.15 hours 

 

by 

 

Zhuojun Meng 

born on 5 May 1987 
in Henan, China 



 
 

 
 

Supervisor 

Prof. A. Herrmann 

 

 

 

Assessment committee 

Prof. S. Vogel 

Prof. A. M. van Oijen 

Prof. D. J. Slotboom 

 

 

  

  

  



 
 

 

 

 

Dedicated this book to myself 

and my best friend  

Qing Liu 

  



 
 

 
 

 

  



 
 

 

Contents 
 

Chapter 1 

Functionalization of Lipid Bilayer Membranes ......................................................... 9 

1. 1 Lipid bilayer membranes ................................................................................... 10 

1.2 Classification and Preparation of Liposomes .............................................. 12 

1.3 Modification and Applications of liposomes ............................................... 14 

1.4 Motivation and Thesis Overview ...................................................................... 24 

References ......................................................................................................................... 26 

 

Chapter 2 

Stability Study of Lipid-DNA on the Liposomal Membrane ............................... 31 

2.1 Introduction .............................................................................................................. 32 

2.2 Results and Discussion ......................................................................................... 35 

2.3 Conclusion ................................................................................................................. 42 

2.4 Experimental Section ............................................................................................ 42 

References ......................................................................................................................... 48 

 

Chapter 3 

Efficient Fusion of Liposomes by Nucleobase Quadruple-Anchored DNA .. 51 

3.1 Introduction .............................................................................................................. 52 

3.2 Results and Discussion ......................................................................................... 54 

3.3 Conclusion ................................................................................................................. 63 

3.4 Experimental Section ............................................................................................ 65 

References ......................................................................................................................... 69 



 
 

 
 

 

Chapter 4 

DNA Replacement and Hybridization Chain Reaction on the Surface of 

Liposome Membrane ......................................................................................................... 73 

4.1 Introduction .............................................................................................................. 74 

4.2 Results and Discussion ......................................................................................... 76 

4.4 Experimental Section ............................................................................................ 84 

References ......................................................................................................................... 88 

 

Chapter 5 

Performing DNA Nanotechnology Operations on a Zebrafish Surface ......... 91 

5.1 Introduction .............................................................................................................. 92 

5.2 Results and Discussion ......................................................................................... 94 

5.3 Conclusion ................................................................................................................ 101 

5.4 Experiment Section .............................................................................................. 103 

References ....................................................................................................................... 105 

 

Summary ............................................................................................................................. 108 

Samenvatting .................................................................................................................... 114 

Acknowledgements ....................................................................................................... 119 

 

 

  




