MILESTONES 
Draft July 20, 2002
1:  Demonstrate ability to modulate selectivity and sensitivity of

gramicidin and porin based on experiments and model calculations.
Progress:

We have shown that we are able to modulate selectivity and sensitivity of porin

experimentally and theoretically. Gramicidin has not been pursued in detail because of the success of the work on porin.

Specifically, three dimensional PNP calculations have been completed on porin and its mutants in monovalent salts. Experiments have been complete on porin and one mutant in monovalent and divalent slats. The theory fits the data. Monte Carlo simulations have been started.

Theories of selectivity have been constructed using various resolutions, MSA (Mean Spherical Approximation), SPM (solvent primitive model), and DFT (Density Functional Theory), and DFT combined with PNP. Each of these theories represents the first application of this modern physical chemistry to channels, or even proteins, as far as we know.

Analysis has been performed of Ca++, Na+, and Cl− channels showing the physical basis of selectivity in a large range of solutions over many decades of concentration. Each channel is a different story. Work is well underway for the K+ channel.

2:  Demonstrate selective gating with high signal-to-noise ratio (SNR) of

gramicidin and porin in response to molecular binding events (with potential

pathogens).
Progress:

We have shown that we are able to modulate current flow through binding with calcium, 

molecular binding event. We have not been able to acquire or test pathogens. We look forward to being able to use pathogens when dr. Donlon’s program delivers them in bound to channel proteins, in the near future.
3:  Demonstrate design rules for selectivity, sensitivity and gating.
Progress:

We have shown that we understand the design rules for selectivity and sensitivity in Ca++, Cl–, and Na+ channels and are nearly doing that with K+ channels. Models of gating are being studied and new ones created (with Carl Gardner, not reported in detail here).

4. a) Demonstrate a (experimental and modeling) feasibility study for creating a

fully functional membrane of channel biosensors. (note correction of typo in numbering)

b) Demonstrate robust fabrication of ion-channel membranes, demonstrate

operation and control (OPTION) 

... Progress:

We have shown that we can sythesize and form a membrane of biosensors. cross linking is started but not yet available at high yield. In addition, synthesis of a calcium channel on a porin background is well underway. This material will be presented in detail in Portland.
