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Thanks for the most useful phone call. I would be delighted to serve as an IME fellow if that were helpful for you all, or with another title if that were more suitable.

Here is what I think I could do:
1) Most importantly I could bring to the attention of the IME central biological problems that have retreated to the ‘backburner’ because they have been discussed endlessly from a biological and descriptive point of view but need to be considered using the methods (and ‘laws’) of physical science. It is natural that the generation of scientists who heard this endless discussion have retreated (in unconscious horror) from these problems, but the problems are still there, still exceedingly important, and now capable of solution (in my view) using the approaches of the next generation of molecular engineers. Examples start with simple structures: many transporter proteins are now known to have the structure of a Y, a branched channel. Why? What does this do? What role does this structure play in its function? This is a simple focused question, of great importance since a significant fraction of the proteins in the body are transporters and a large number of drugs work on them. 
The examples include classical questions of physiology and biophysics: how does a drug or transmitter binding to one location change what happens in the protein far (i.e., 1 nm or more) away? I do not believe that simply simulating this system gives an answer. I do not believe that drawing some arrows and calling the effect “allosteric” gives an answer. I think raising this question with molecular engineers who think like chemical engineers will catalyze progress. Personally, I suspect the answer lies in a combination of long range electrostatic fields, and steric forces arising from excluded volume, but the real issue is finding experiments and theories that together can answer this question. 
Another biological mystery is enzyme catalysis. How should we describe substrate and ions and side chains in an active site that forms an ionic liquid which does not resemble an ordinary ionic solution let alone an ideal gas at all? How does the ionic liquid of the substrate and ions interact with the ‘fixed’ charge of the enzyme itself? I have an idea that the enzyme provides a specific boundary condition for the Schroedinger equation describing the substrate and product of the catalysis. My guess is that the protein provides a fixed charge boundary condition (officially called “inhomogeneous Neumann condition”) for the Poisson part of the Schroedinger equation. My idea might be right or wrong, and is surely incomplete but it would stimulate and focus thought at the IME on an enormously important unsolved biological problem.
Binding proteins themselves provide another rich source of questions. The binding of sodium to thrombin controls a wide range of coagulation phenomena and is of great clinical interest with huge funding. Structures of the protein and mutants are known in great detail. Measurements abound. But how does it work? I believe the class of all spheres simulations and models we have worked on should be applied to many binding proteins, from thrombin, to zinc fingers, and of course including calmodulin, troponin, and calsequestrin, classical calcium binding proteins whose mechanism of binding is unknown.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]	Examples exist in the physical literature as well. Despite a fantastic literature (in the recent book by Hünenberger {Hünenberger, 2011 #23144} there are some 2000 references), there is no robust way to define the free energy (per mole) of a single ion in an ionic solution. I believe this is because the mathematics used in those definitions start with the assumption of noninteracting particles, whereas the reality is that a mathematics and physics that always deals with interactions is needed. The appropriate treatment requires a variational treatment in my view. Bringing this fact to the attention of the IME faculty is likely to be highly productive. 
Interestingly, the variational approach allows much else. For example, it allows computation of how membranes flow and change shape, producing ‘movies’ of such flows as solutions of partial differential equations with only a handful of parameters. The applications have so far been in computing fusion pores and changes in shape of vesicles, but much more can be done with existing methods.

Let me know if you would like more examples. There is no shortage.

2) In my work with physical scientists, I have often succeeded in focusing their attention on biological problems of importance. I attach to this email two spontaneous (completely unsolicited) emails from colleagues, one a starting Assistant Professor, another a senior Professor, former Dean in fact.
3) Turning to administrative matters, because of my age and situation, one could make a specific finite arrangement for a few years to see how this works out. In my (highly biased) view, just presenting these biological questions, in a series of talks and interactions and conferences with your colleagues would likely have major effects.
4) In more practical terms, one also could find young scientists in a community different from that known to you and most of your colleagues, who work in some of these areas and might be of interest as recruits.
5) And in even more practical terms, I would be there at the IME to help in day to day administration, to relieve all of you of burdens; to help in fund raising, which might turn out to be quite significant; to teach, which I would enjoy very much; and to write individual and joint grant applications, where the biological approach and focus mentioned above frankly greatly increases the range of Study Sections at the NIH who would be interested in the application.

I do not want to go on at any more length, lest I try your patience. I would rather have this be the beginning of an iterative process, with more words from my end dealing with what you view as the important issues.

As ever
Bob


