IMAG/MSM PI Consortium Meeting April 11-12, 2006

Questions for MSM PI’s

PI Name: Jay Schieber

PI Project Title: Multiscale Modeling To Develop A Cyberinfrastructure For The

Dynamics Of Flexible And Stiff Entangled Macromolecules

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

We have developed a code to describe the dynamics of fully flexible, linear macromolecules.  This code has removed several simplifying assumptions used in previous works, and is therefore applicable to a broader range of problems. We have also identified a suitable dye for labeling proteins, RNA and DNA, and the ability to insert these materials into gels.  These are necessary steps towards quantifying the diffusion of macromolecules in gels.  We had hoped to be a bit further in each goal.  Namely, we had hoped to develop code for branched systems by now, and to have made preliminary measurements of diffusion.

2. What challenges did you experience?

It was necessary to rewrite the code from scratch to include the more fundamental effects.  This led to typical debugging procedures, which were somewhat slower than expected, because the new model is computationally more intensive than before.  The slowness results from greater resolution at rapid time scales.

3. What unexpected outcomes did you encounter?

We discovered that chain-chain interactions can be handled much more rigorously in the new formulation.  Preliminary  results suggest that this new formulation might resolve some earlier paradoxes.  In other words, a single formulation for describing the dynamics of both linear and branched macromolecules may be feasible.

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

A great unification of models is appearing, based on the formulation we proposed here.  The Japanese group is now conforming their multi-chain simulations to our framework, and the Italian group is following suit.  Also, the Swiss-Greek group has recently confirmed assumptions in our formulation using atomistic simulations. 

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

We have adopted new tools, since the equations are of a different type. Our proposed model, a Fokker-Planck equation, was the limiting case of a more-detailed description, based on a master equation.  Solution of the master equation requires dynamic Monte Carlo techniques, whereas we previously used Brownian dynamics simulations.

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

Our extensive technical discussions helped us to understand better the attempts of each group, as well as the state of the broader field.  We currently did not see straightforward ways to link code, but did see how knowledge gleaned from different groups might eventually be brought together.

7. Please highlight your plans for year 2.

We need to move the Forced Rayleigh Scattering measurements along to include labeled macromolecules.  Computationally, we need to test the current linear code with experiments more extensively and generalize to branched systems.  Because of computational costs, additional coarse graining will be necessary to describe these latter systems.  A path towards that end is already envisioned.

8. What is your primary MSM Working Group?

Fibers

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

That is not clear, since closer linkups do not appear feasible as yet.  Our work appears to be more fundamental than some other groups.  Namely, in other groups the governing equations are well known, and the obstacles are mainly computational, linking information, etc.  We are still hammering out the correct level of description for each of our problems.

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

Eventually it will happen, but not in the immediate future.

11. Are you writing grants?

Not currently as a group, but I think that will inevitably happen between some members.  The expertise is very complementary.

12. Are you finding new collaborations?

Potential ones, yes.

