View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by VCU Scholars Compass

Virginia Commonwealth University

VCU Scholars Compass

Biology and Medicine Through Mathematics

2016
Conference

May 21st, 5:30 PM - 8:00 PM

A Complete Computational Model of the GC/
cGMP/PKG Pathway Between Calcium and

Neuronal Gene Expression

Joanna E. Williams

Rowan University, williamsj9@students.rowan.edu

Edward T. Dougherty

Rowan University, doughertye@rowan.edu

Follow this and additional works at: http://scholarscompass.vcu.edu/bamm

http://scholarscompass.vcu.edu/bamm/2016/May21/42

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at VCU Scholars Compass. It has been
accepted for inclusion in Biology and Medicine Through Mathematics Conference by an authorized administrator of VCU Scholars Compass. For

more information, please contact libcompass@vcu.edu.


https://core.ac.uk/display/51293755?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F42&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F42&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F42&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F42&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F42&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/2016?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F42&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2016%2FMay21%2F42&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu

A Complete Computational Model of the GC/cGMP/PKG Pathway Between Calcium
and Neuronal Gene Expression

The guanylate cyclase(GC)-cyclic guanosine monophosphate(cGMP)- protein kinase
G(PKG) pathway is a fundamental controls system for neuronal gene expression
regulation. While there is a tremendous amount of information regarding the species of
this signaling pathway, there is a gap in the mathematical modeling and simulation of
this pathway that can help elucidate the relationships and importance of interacting
species. Our project aims to create a computational model of this pathway that connects
calcium concentrations to neuronal gene expression that aids cell survival. We have
constructed a wiring diagram via a literary search and analysis of biological papers,
texts, and published articles, and include fundamental species including nitric oxide,
soluble GC, and GC activator protein, the PKG pathway, and the synthesis of cyclic
GMP from GTP. We will present our approach and methodology, mathematical model,
and preliminary results that demonstrate the impact of calcium concentrations to cell
survival.
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