IEH Undergraduate Intern Mentoring Opportunity

Deadline:  March 14, 2014
Name/Title/Institution(s) of senior mentor(s): Karen H. Watanabe, Assistant Professor, OHSU
Name/Title/Institution(s) of frontline mentor(s): same as above for now
Project Title:  A Preliminary Computational Model of Ovarian Development in Mice
Context for Project:  In recent years, there has been a movement toward developing and using alternative methods to reduce and even replace animals in scientific research.  Toward this end, computational models can serve as useful tools to gain a better understanding of how biological processes in an animal are regulated, and to test hypotheses about how changes in biologically based model input parameters affect regulatory systems.  This summer internship is part of a larger project entitled, "Formulation of a Computational Model for Ovarian Development" sponsored by the Alternatives Research and Development Foundation that aims to develop a computational model representing fertilization to the formation of primordial follicles in mice.

Brief Description.  

We have been constructing a conceptual model of normal ovarian development in mice based upon data reported in the open literature. Over the course of this 10-week internship, the summer intern will use the conceptual model as basis for programming a computational model in CompuCell 3D, a multiscale modeling software system. The conceptual model consists of a graphical representation of the genes, proteins, and cells involved in ovarian development that span approximately 23 days from conception to the formation of primordial follicles.  The intern will use the conceptual model as a basis for encoding the biological processes in CompuCell 3D.

Proposed Outcomes/Broader Impact:

Depending upon the intern's experience and background in biology and computing, a model may be developed for the entire period of interest, or for smaller time increments.  An expected outcome of this summer internship is that a computational model will be developed that simulates some aspect of ovarian development in mice.  The intern will learn about the biological processes involved during embyronic development and will also gain experience using a multiscale modeling software package that can be used to develop a wide variety of multiscale models, not just biological ones.
Proposed timeline (within a 10 week span):

	Week
	Activities

	1 - 2
	Introduction to research question, complete CompuCell 3D tutorial exercises, background reading 

	3
	Start programming ovarian development model in CompuCell 3D

	4
	Check that model predicts intermediate developmental states - compare with information obtained from the literature

	5 - 7
	Continue programming addtitional stages of ovarian development and evaluate model predictions

	8
	Determine the sensitivity of model predictions to changes in model parameters; start preparing a presentation about the summer project for presentation in Week 10

	9 - 10
	Write a short report about the work that was done during the internship; wrap-up and present research results to other interns and IEH faculty


Intern academic experience and skill set should include:  

Computer programming skills: knowledge of Python will be useful for CompuCell 3D.  Interest in multiscale modeling and biological systems.

