
 

Coarse Grained Molecular Dynamics Simulations of the
Fusion of Vesicles Incorporating Water Channels
Citation for published version (APA):
Smeijers, A. F., Markvoort, A. J., Pieterse, K., Spijker, P., & Hilbers, P. A. J. (2006). Coarse Grained Molecular
Dynamics Simulations of the Fusion of Vesicles Incorporating Water Channels. In Biophysical Society Meeting
Abstracts, 18-22 february, 2006, Salt Lake City, United States (pp. S29A-). (Biophysical Journal; Vol. 90).
Biophysical Society.

Document status and date:
Published: 01/01/2006

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 16. Nov. 2023

https://research.tue.nl/en/publications/c6349f15-1bd7-4235-8408-2606fa019511


  Print this Page for Your Records Close Window 

Session Title: Platform O: Molecular Dynamics of Protein-Lipid Interactions
Presentation Number: 127-Plat
Abstract Title: Coarse Grained Molecular Dynamics Simulations of the Fusion of Vesicles 

Incorporating Water Channels
Presentation Start/End Time: Sunday, Feb 19, 2006, 4:30 PM - 
Location: Room 250 A
Topic: 8E Molecular Dynamics
Author Block: A. F. Smeijers, A. J. Markvoort, K. Pieterse, P. Spijker, P. A. J. Hilbers.  

Technische Universiteit Eindhoven, Eindhoven, The Netherlands.
As the dynamics of the cell membrane and the working mechanisms of proteins cannot be readily asserted at a molecular 
level, many different hypotheses exist that try to predict and explain these processes, for instance vesicle fusion. 
Therefore, we use coarse grained molecular dynamics simulations to elucidate the fusion mechanism of vesicles. The 
implementation of this method with hydrophilic and hydrophobic particles is known for its valid representation of bilayers. 
With a minimalistic approach, using only 3 atom types, 12 atoms per two-tailed phospholipids and incorporating only a 
bond potential and Lennard-Jones potential, phospholipid bilayers and vesicles can be simulated exhibiting authentic 
dynamics. We have simulated the spontaneous full fusion of both tiny (6 nm diameter) and larger (13 nm diameter) 
vesicles. 
We showed that, without applying constraints to the vesicles, the initial contact between two fusing vesicles, the stalk, is 
initiated by a bridging lipid tail that extends from the membrane spontaneously. Subsequently it is observed that the 
evolution of the stalk can proceed via two pathways, anisotropic and radial expansion, which is in accordance with 
literature. 
Contrary to the spherical vesicles of in vitro experiments, the fused vesicles remain tubular since the internal volume of 
these vesicles is too small compared to their membrane area. While the lipid bilayer has some permeability for water, it is 
not high enough to allow for the large flux required to equilibrate the vesicle content in the time accessible to our 
simulations. To increase the membrane permeability, we incorporate proteinaceous water channels, by applying the 
coarse grained technique to aquaporin. Even though incorporating water channels in the vesicles does significantly 
increase water permeability, the vesicles do not become spherical. Presumably the lipids have to be redistributed as well.
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