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Questions for MSM PI’s

PI Name:  Bridget S. Wilson, Ph.D. 
PI Project Title: MSM Mapping and Modeling ErbB Receptor membrane Topography
1. Please highlight your scientific progress from year 1, where did you hope to be after year 1?

We can report excellent progress on the experimental part of the project, with a manuscript submitted on the topographical distribution of Erbs in cancer cells and a draft    

prepared on the stochastic model. 
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2. What challenges did you experience?

Examining endogenous ErbB distributions in the context of cancer turned out to be quite complex.  We learned that the standard spatial statistics test (the Ripley’s bi-variant test for colocalization) fails when one or more species is at high density.  Since ErbB2 can be expressed at over a million copies in some cancer cells, we have had to develop new mathematical simulation approaches to evaluate spatial relationships at these high densities. 
3. What unexpected outcomes did you encounter?

We discovered some usual properties of ErbB3, which is probably underappreciated for its role in women’s cancers (possibly other epithelial cancers, too, such as lung).

My talented graduate student, Shujie Yang, is following this up as the 2nd aim of her dissertation research.  If we confirm our preliminary findings, this will be a very significant piece of work. 

We also discovered, through our topographical mapping approach, that the extent of heterodimerization for ErbB2 with EGFR is probably overestimated in several critical (and high profile) papers by others that use mathematical modeling to evaluate the EGFR pathway in cancer.  This will be key component to be incorporated into our own model. 
4. What are the major advances that have occurred in your field this year?

The EGFR field continues to move a fast pace.  I personally consider the most important work to be in 3 areas:  1) the influence of receptor conformation, both extracellular and intracellular, on dimerization and signal propagation; 2) new data about receptor mutations and sensitivity to therapeutic drugs and 3) phosphoproteomics approaches that expand the number of cytoplasmic proteins that signal downstream of EGFR and its related family members. 
5. How successful were your proposed tools, and did you adopt new tools?

Our electron microscopy approach has been working very well, to collect the essential spatial topography data of the ErbB receptors and their signaling partners.  We have successfully applied our full range of biochemistry tools to collect quantitative data for the modeling team.   Our laboratory group recruited a new faculty member, Diane Lidke, who has set up new biophysical techniques that will provide wonderful new quantitative data for modeling.  One important new set of tools are based on monovalent quantum dot probes for Single Particle Tracking, which we will apply to the ErbB project.  This will give us very detailed data on the diffusion properties of both resting and dimerized receptors – and will be an important component of the competitive renewal plan. 
On the modeling front, Jeremy Edwards has done a wonderful job working with Genie Hsieh to complete the development and validation of her agent-based stochastic model.     

6. Please share your individual experiences of collaborating with the broader community.

I am also co-PI of the UNM/Sandia Center for Spatio-Temporal Modeling, which has been funded by a 5yr P20 planning grant from NIH-GM.   I also collaborate with colleagues at both Sandia National Labs and Los Alamos National Labs to develop mathematical biology and advanced microscopy in New Mexico.  I have two new publications with Sandia (both in Biophysical Journal) this year.   I serve on NIH-CMIA study section, have been an invited lecturer to other instutitions and typically give 1-2 platform presentations per year at national meetings.   In the modeling community, I was invited to speak at Joel Stiles 2004 workshop, “Computational Methods for Spatially Realistic Cellular Simulations” at the Pittsburg Supercomputing Center. 
7. Please highlight your plans for year 2.

We are actually on track for our modeling aims, as described in the original proposal.  We will increase the number of planning meetings within our own group, to help identify the critical parameters that need quantitative measurements in order to feed into the models.   On the experimental side, we hope to develop a FRET-based method to measure EGFR conformational state.   The goal would be to measure the amount of receptors in open/closed state, which in turn will be incorporated into the dimerization model. 
8. What is your primary MSM Working Group?

The Cell Level Modeling Group

9. Please comment on your MSM Working Group(s), and what needs to be improved?

I don’t find the e-mail or conference call formats very helpful.   I would rather try together at MSM meetings – or possibly at a Systems Biology meeting that the group is interested in attending. Perhaps we could meet the day before the meeting, for example.  Face-to-face meetings are more likely to engender real interactions. 

10. How do you foresee logical linking of models with others in the MSM?

I need to hear more about the others – which I hope will be the outcome of the April meeting. 

11. Are you writing grants?

Yes, of course!  This is critical in the competitive funding environment.   I will submit an R01 application for Jan 24 (Response to PAR-03-106, Innovations in Biomedical Computational Science and Technology).  This grant is on mathematical modeling of calcium responses in the context of cell geometry and follows up on our 2006 publication in Biophysical Journal. 

My current R01 from NIAID is in year 5 and I will submit its competitive renewal for July 5.  It will certainly have some modeling component, although it is about 75% experimental.

Since the MSM project is only for 3 years, we will have to write a competitive renewal soon. My tentative plan is submit this application on November 5. 

12. Are you finding new collaborations?

We are also building on Edward’s long standing collaborator with Dion Vlahos (University of Delaware) and hope to include a more formal role for him in the competitive renewal.  In addition, Peter Orteleva initiated a phone dialogue with Dr. Wilson last year and we have since invited him to New Mexico to give a seminar at the Cancer Center.  We hope to develop a collaboration with him, if we can find some common ground during his visit.  

