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Virtual Tissues

Tissues are the clinically-relevant level for elucidating and treating the transition from normal to pathologic states in the brain, heart, lung, skin, liver, immune system, development, etc. Virtual Tissues embody emerging translational paradigms for simulating disease progression and therapeutic intervention via in silico multiscale models of cellular behavior. In contrast to other approaches, Virtual Tissues aim to predict clinical outcomes by simulating the functional units of organs as an interacting population of disparate cells, where individual cells respond to their microenvironment through decisions encoded by adaptive molecular circuits. As such they require the ability to compute with complex qualitative information on the relationships between multiscale molecular, cellular and tissue processes; and quantitative information for simulating discrete and/or continuous dynamics. 

Virtual Tissues promise to bridge the gap between traditional physiologically-based whole organism models (e.g. pharmacokinetic/pharmacodynamic models), and mechanistic systems models (e.g. dynamic signaling, genetic regulatory and metabolic networks). The development of virtual tissues presents substantial challenges in: (a) abstracting complex and dynamic biological phenomena at the molecular, cellular, and tissue levels, and (b) generating biological data for model calibration and evaluation. 

Goals
This moderated round table session will: 

(i) Bring together international researchers in multiscale cellular / molecular modeling interested in Virtual Tissues 

(ii) Identify key organs, tissue types, or disease states 

(iii) Highlight specific experimental and computational needs  

An important outcome of this discussion is a follow-up workshop on Virtual Tissues in April 2009 under the auspices of the EU-US Joint Task Force on Biotechnology.
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