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The Vesicle Builder -  
A Plugin for the CELLmicrocosmos MembraneEditor

Background
The CELLmicrocosmos 2.2 MembraneEditor (CmME) is a Java Webstart software develo-
ped to solve heterogeneous Membrane Packing Problems [SDG+11]. It was originally 
designed to conveniently generate rectangular membrane structures in PDB format 
[BWF+00]. These membranes are especially needed for in silico experiments with 
molecular simulation software like Gromacs [HKV+08]. CmME supports the 
generation of microdomains as well as the integration of multiple layers.

It features an algorithm-plugin-interface which can be used to generate 
custom algorithms. This interface was the basis for the development of 
the first version of the Vesicle Builder, enabling the creation of ellipsoid 
heterogeneous single-/double-layered membranes. 

Application Case
A simple double-layered mitochondrion model featuring a 
length of 0,05 µm was created with the Vesicle Builder, in-
cluding two bilayers based on published lipid distribution 
values [SDG+11]. 

The generated structures were exported to PDB and 
directly visualized with Jmol [J12], which was then 
used to generate the Van-der-Waals-Surface 
and to export the three-dimensional mesh 
to VRML97. 

This model was prepared for the CELL-
microcosmos 4.2 PathwayIntegration 
(CmPI) where it was integrated into 
a virtual cell and correlated with 
the Citrate Cycle (hsa00020) 
and the Glycolysis from 
KEGG [KGS+12].

This model was ex-
ported by CmPI 
to VRML97 and 
rendered with 
Autodesk® 
3ds Max 
®.
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Th i s 
image 

s h o w s 
the GUI of 

the Vesicle 
Builder which 

can be used to 
change the ellip-

soid shape and the 
position of the vesicle.

 
 

The inner 
mitochon-

drial mem-
brane is sur-

rounded by the 
transparent outer 

membrane. It can 
be generated as well 

as edited independently.

Based 
on the 

C m M E -
Plugin-Inter-

face, the new  
Vesicle Builder 

version 1.0 was 
created, indepen-

dently from the ori-
ginal source code.

T h e 
p e r -

c e n t a l 
distributi-

on can be 
defined pri-

or to membra-
ne generation. 

The statistics show 
the accuraracy of the  

resulting membrane dis-
tribution. The shape-based 

visualization enables the mo-
deling of large membranes.


