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Events in Vascular Remodeling
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Agent Based Modeling Module
Prediction of graft morphology
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@ Validation Expts
» Evaluation of interval time points

» Femoral position vein grafts
» Focused gene inhibition expts
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45 genes

Mediators
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Database within PathwayStudio (Ariadne Genomics)
used to develop the functional network comprising
these extracellular elements
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Problem: Network is known at only 12 discrete “states” (4 times, 3 shear conditions)

Solution: Bayesian Network

- probability model used to determine the mathematical relationship between gene elements

- functionally defines the network “state” at any given time or shear
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Task: Correlate cell kinetic, matrix synthesis/degradation and remodeling to the gene
Bayesian network

Solution: Develop a series of linear probabilities that relate the relative concentration
of a specific set of genes to a biologic process
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Approach: Use a gene ontology analysis to define that set of genes that influence
- Cell replication - Apoptosis
- Matrix degradation - Matrix synthesis
- Local tissue remodeling



- Cell replication

- Apoptosis

Task: Correlate cell kinetic, matrix synthesis/degradation and remodeling to
the gene Bayesian network, providing a method to determine these
parameters at any time or shear condition
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Model Validation and Refinement:
Testing performance against an independent dataset
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