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Introduction and Background
Trypanosoma cruzi is the parasite responsible for Chagas disease, one of the top three deadliest parasitic diseases in the world (DHPE, 2005).  There are an estimated 8 to 11 million people in Central and South America with Chagas Disease. (CDC Chagas Disease, 2007)   Chagas disease is contracted when a person is bitten by a triatomine bug, otherwise known as a kissing bug, and then scratches the feces of the insect into the wound (CDC Chagas Disease 2007).  The parasites infect the first nucleated cells they come across and work their way into the blood stream where they circulate throughout the body.  They have several stages of their life cycle, the infective form being metacyclic trypomastigotes.  While antiparasitic treatments are effective in the early acute phase of the infection, the chronic stage of the disease remains uncured, only the symptoms are treatable (CDC Chagas 2007).  Further experimentation with T. cruzi is needed to find pathways that can be targeted to more efficiently block the parasite from infecting cells and causing disease.  
One potential way to study the parasite/host cell system is to develop a biologically reasonable computer and mathematical simulation of the interactions between the two cells.  Work has already been completed to model various aspects of the parasite (VPP 2006).  One aspect of the dynamic still to be addressed is creating a biologically reasonable model of the parasite/host cell interactions at the molecular level.
[image: image1.jpg]


The parasite gains entry to the host cell through a collection of glycoproteins and excreated signals that interact with specific host cell molecules.  The majority of these lead to an increase in calcium ion concentration, a necessity for successful invasion.  A method that T. cruzi has to induce Ca2+ mobilization is to express a ligand that mimics Transforming Growth Factor-β (TGF β), which is necessary for host cell invasion (Burleigh & Andrews 1998).  Yoshida et al. (2000) described a signaling cascade initiated by gp82 that was shown as an alternative way to activate Ca2+ mobilization.  Cytokeratin-18 was found to be the host cell protein that Tc85-11, a glycoprotein expressed in the trypomastigote life cycle component of T. cruzi, binds to (Magdesian et al., 2001). This interaction acts to provide adhesion between the parasite and host cell
The goal of my summer research will be to integrate literature research from various pathways of the parasite and subsequently create a mathematical model/computer simulation of the change in [Ca2+] within the parasite upon coming into contact with a host cell.
Methods

Scientific literature will be the main source of information needed for the model.  The calcium response of various strains of the parasite, and various pathways within each strain, has already been quantified (Ruiz et al., 1998).  Information regarding these pathways will be used to develop approximating equations that represent the change in calcium response with regards to time.  For this project I will use ordinary differential equations.  As I expect to have n > 2 equations, this system will be expressed in Mathematica, a computational tool used for solving complex integrals and mathematical systems.

Ordinary differential equations will be developed by analyzing graphs available in published literature, i.e. Figure 7 of (Ruiz et al., 1998) showing a quantitative measure of the parasite’s intracellular calcium response over a period of time.  Data points will be determined and used to recreate the graph from the paper, at which point a curve will be fitted to the data.  All equations generated will hold time as the independent variable, with intracellular [Ca2+] dependent.  Data will be stored in an Excel spreadsheet and imported to SPSSv16 where analyses can occur.  The success and accuracy of the model will be determined by how closely it reproduces the calcium response of a normal parasite and how accurately it determines if the parasite succeeds at invasion.

Mathematica is a licensed software package designed to handle complex mathematical computations.  For my summer research it will be used to analyze and illustrate the system of equations generated.
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Figure 1:  Parasites bound to and invading cardiac muscle tissue  http://www.ioc.fiocruz.br/pages/informerede/corpo/noticia/2006/marco/02_03_06_01.htm








