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Questions for MSM PI’s

PI Name: Kirschner/Linderman

PI Project Title: A multi-scale approach for understanding antigen presentation in immunity.

1. Please highlight your scientific progress from year 1, where did you hope to be after year 1?

The overall goal of this project is to develop models for antigen presentation in immunity. This involves developing models at 4 different scales: Genetic, Cellular, Tissue, Organ/Organism. Our general approach in this first year has been to focus on the development of individual models at each scale. As planned we have developed 3 of the  4 individual scale models and are currently completing the tissue level model. These works have either been published or accepted for publication. In the second and third years our goals are to finish building the individual scale models and to integrate the models across scales. 

2. What challenges did you experience? Aspects of the project depend heavily on computing skills and hardware efficiency.  Hiring programmer/students and updating hardware have taken more time that expected. Further because of the complexity of the agent-based model, simulations are taking on the order of days to complete.

3.  What unexpected outcomes did you encounter? In developing the genetic scale model, we found that current hypotheses were insufficient to explain the data on TB susceptibility, suggesting that considering events occurring at multiple scales are going to be critical to understanding TB and disease mechanisms in general. In addition, although a lot of data are available on binding of peptides to MHC, the data are collected by non-standardized protocols and this limits their usefulness.

4. What are the major advances that have occurred in your field this year? Continued advances in two-photon microscopy, an experimental tool used by one of our consultants to track live cell imaging in vivo, have the potential to generate data that will inform our models beyond what we expected. 

5. How successful were your proposed tools, and did you adopt new tools? We have continued with current techniques used in our lab and in addition have adopted several new statistical techniques for performing uncertainty and sensitivity analysis. 

6. Please share your individual experiences of collaborating with the broader community. We currently collaborate with 2 experimentalists and 1 biostatistician. We have had positive experiences with these individuals. They each understand the role of modeling in the project and have been very useful in giving input as well as sharing techniques and data.

7. Please highlight your plans for year 2. For the next year we plan to first build a model that links the genetic and cellular level models developed for Specific Aims 1 and 2. This will be done to address specific questions regarding M. tuberculosis as a test case. We will also continue with our work on completing the agent-based model in Specific Aim 3. By the end of the year we hope to link model 3 to the new combined model version of 1 and 2. 

8. What is your primary MSM Working Group? Group 4.

9. Please comment on your MSM Working Group(s), and what needs to be improved? Working group 4 seems to have two categories of investigators, the first very focused and capable of linking models using web interfaces, and the second more focused on trying to develop their individual models and with much less expertise in model sharing. In addition, the range of biological projects – although all interested in cellular dynamics at some level- is broad and the motivation and goals for combining models is not clear. 

10. How do you foresee logical linking of models with others in the MSM? If individuals are developing models that relate on a biological level to the models we have developed and will be linking, we would be enthusiastic about identifying ways to link them together. 

11. Are you writing grants? Yes. 

12. Are you finding new collaborations? Yes.

