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While bioinformatics tools for the analysis of DN#equences, reaction kinetics models of
biomolecular networks and molecular dynamics sitmia of biomolecules, are all widely used,
multi-cell modeling of developmental processeshat
tissue scale is still relatively undeveloped. Omehe
key reasons for this neglect has been the lackicely
accepted modeling approaches and the computati
difficulty of building such models. Now, a growin
community of modelers has settled on the GGH Mot
a modeling approach that derives from the famil
Potts model of statistical mechanics, as a conmwén
methodology to create sophisticated multi-c
simulations of tissue development, creatindeafacto
common modeling approach. The GGH’s use of
Effective Energy and constraints to describe cen

behaviors simplifies integration of multiple biologl mechanisms, while the
avallablllty of open-source tools like CompuCell&D building GGH models makes developing,
validating and sharing such simulations much eafsiemon-specialists. | will introduce the
GGH and the modeling environment CompuCell3ifa://www.compucell3d.orgy/ then apply
the GGH to modeling somitogenesisvivo, andto angiogenesis and vasculogen@sigtro (see
pictures), illustrating some of the questions thype of modeling can address.g; error
correction mechanisms in development) and discgsssnapplication to other developmental-
biology problems including tumor growth, gastrudati and biofilms. | will also discuss some of
the key mathematical and computational issues WBIGiH models and modeling environments
still need to address.
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