Cytoview: Development of a Cell Modeling Framework
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The fundamental unit of living tissue is the biological cell. The biological cell, a natural self-contained unit, of prime biological importance, is of course, an enormously complex machine which can be understood at many levels, functional, signaling, metabolic, and so on. Besides, there is also enormous diversity in cell types, as a result of adaptations to suit particular functional requirements. A mathematical and computational description of cell is an area still in infancy. There is a strong requirement to describe the cell morphologies, capture similarities and differences between cells or even between a healthy cell and a cell in a disease condition. Here we provide a framework for modeling cells, through a software-suite ‘Cytoview’ which will serve as a platform for studying in-silico models of cell structures. The approach followed focuses mainly on creating a framework to model various aspects of cell and integrate knowledge encoded at different level of abstraction, with cell morphologies at one end to atomic structure at other. As a first step, methods have been developed systematically to capture data about the various morphological features in a cell available through a number of sophisticated cell imaging techniques. Next a framework for efficiently reproducing and utilizing this information through the use of cell ontologies has been developed, learning from successes in the well-established gene ontologies. The main capabilities of this suite are representing cell data in structured form with improvised data structures, image enhancement automatic and semi-automatic object recognition and visualization of cell data. The tree data structure and dotted representation have been proposed for representing the information. Watershed transform as applied to EM images is used and various features extracted have been explained. A tool to generate the VRML files for visualization has been implemented. Several examples will be presented. In short creation of libraries, Application Programming Interfaces (APIs), simulation and visualization are possible with the suite.

