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1 Introduction

The CELLmicrocosmos project represents a
prototype  of  a  static  virtual  cell
environment  combining  different
cytological  levels.  Ten  years  of
development, starting from an initial cell
animation, leading over a first educational
interactive  prototype,  proceeding  with  a
number of cell modeling projects. Today,
approaches  have  been  presented  at  the
molecular,  mesoscopic  as  well  as
functional level [1].

Integrative  Bioinformatics  combines
different  computer  technology-related
research  areas  to  support  life  science
research.  Here,  a  major  vision  of
bioinformatics  is  addressed:  the creation
of  a  virtual  cell.  The  CELLmicrocosmos
project combines the knowledge of more
than ten databases with the objective to
create  a  three-dimensional  virtual  cell
environment integrating three cytological
levels; the mesoscopic, the molecular and
the  functional  level.  Using  the
CellExplorer  with  the  PathwayIntegration
(CmPI)),  virtual  cell  environments  –
directly  or  indirectly  derived  from
microscopic  data  –  are  combined  with
protein-related  networks  by  using
localization  information  acquired  from
different well-known databases [2], [3]. In
addition,  these  cell  models  can  be
extended  by  published  data-based  PDB
membranes  generated  with  the
MembraneEditor (CmME) [4].

2 From Mesoscopic to
Molecular Level

The right  image shows the journey from
the  molecular  to  the  mesoscopic  level.
Starting from the mesoscopic perspective,
showing  the  complete  cell  model
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associated with two metabolic pathways from KEGG, the citrate cycle and the glycolysis,
the user navigates towards the mitochondrion. The metabolic pathways were localized by
using CmPI [3].

The mitochondrion model was associated with a texture of a mitochondrial PDB membrane
model  surrounding a  protein  which is  part  of  the citrate  cycle.  Finally,  the molecular
structure is combined with the surface of the mitochondrion by using a novel technique we
have recently introduced as Membrane Mapping [5].

3 Outlook

CmX  is  a  small  plug-in  which  can  be  used  to  combine  the  CellExplorer  and  the
MembraneEditor to enable a smooth workflow, bridging the gap between the mesoscopic
and molecular level. After the full  release of the CellExplorer, CmX will  also be freely
available.

Now, the resulting projects can be used as a starting point for a collaborative project,
providing  a  visual  framework  to  combine  and  present  different  levels  of  cytological
knowledge. 
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