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In previous work we have characterized how interactions between eye lens Gamma-B
crystallin proteins change rapidly from attractive to repulsive as protein charge is
increased. With the aim of understanding this behavior quantitatively, we are working
towards developing electrostatic models of interprotein interactions. We are studying
both simplified quantitative models of protein electrostatics, including the Linderstrom-
Lang and Tanford-Kirkwood models, as well as detailed partial differential equation
models of the electrostatic potential in the vicinity of proteins. These models use the
linearized Poisson-Boltzmann equation in regions exterior to the protein. Calculations
using the public software Adaptive Poisson Boltzmann Solver (APBS) and the program
pdb2pgr at various pH values of Gamma-B crystallin closely matched its measured
titration curve. Key issues that need to be addressed for accurately modeling interprotein
electrostatic interactions, including charge regulation, will be discussed.



