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

Developed Brownian dynamics code for cytoskeletal modeling

Used this code to “grow” cytoskeletal networks under a range of experimental conditions

Used the code to predict cytoskeletal rheology

Adapted the code to simulate a simple case of cellular protrusion

I thought that the first year would be devoted entirely to code development, so progress has been somewhat better than expected.

2. What challenges did you experience?

The biggest challenge was getting our Brownian dynamics code to run efficiently so that we could simulate for periods of time up to one second.  This was accomplished through a sequence of coarse-graining methods.

3. What unexpected outcomes did you encounter?

We came up with an approach to calculating the real and imaginary parts of the shear modulus of a filamentous scaffold that we had not originally planned.  

We also were able to adapt the code quite readily to start using it to study cell protrusion.  The model is quite simple at this stage, but can be extended to include more species and phenomena.

4. What are the major advances that have occurred in your field this year?

There has been a new experimental finding, confirming some of our own results, that cytoskeletons can change their viscoelastic properties on short time scales, on the order of seconds, then recover in about a minute.  This appears to be common to most cell types, suggesting a common mechanism that we can use our model to explore.

5. How successful were your proposed tools, and did you adopt new tools?

So far we’ve used the tool we originally proposed.

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

At this stage we’ve had useful discussions with other members of WG1, but no formal collaborations as yet.  We have, however, reconnected with the fluid dynamics community and expect to draw upon that expertise in our future work.

7. Please highlight your plans for year 2.

We need to get several of our findings out in print, so anticipate at least two new papers this year.  

A new post doctoral fellow will be arriving in two months, and I plan to have him work on the mechanotransduction model we proposed in the original application.  He has an excellent computational background so I expect that work to progress quickly.

8. What is your primary MSM Working Group?

WG1

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

I’ve been the lead, and although participation has generally been good, when I attempted to pass on the lead role to someone else, I had no volunteers.  Everyone seems to be willing to participate as long as they don’t need to organize.  This has been somewhat frustrating.  

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

That’s a tough one.  Another member in WG1 and I have begun to discuss sharing models.  The others seem somewhat remote from what we’re doing, so I’m not sure I see a path to merging the models as yet.

11. Are you writing grants?

What a question!  Yes, about one each funding cycle, but not with other members of our working group.  We are, however, submitting a proposal to NSF for a model cell population behavior that could, conceivably, be linked with the present modeling effort.

12. Are you finding new collaborations?

Yes, to some extent.  I’m also on the advisory board for SIMBIOS, and had some discussions with them regarding collaborations, but nothing definite yet.  

