Relationship between internal friction and the roughness of the energy landscape of protein conformational changes

We constructed a quantitative model based on experimental data that describes the relationship between the roughness of the energy landscape, activation energy and internal friction of enzyme conformational changes. We investigated an interdomain conformational rearrangement, trypsinogen 4 activation using transient kinetic methods. The temperature and viscosity dependence of the rate constant of the conformational change was measured in order to determine the temperature dependence of its internal friction. To test the effect of flexibility on internal friction, glycine and alanine mutations at a single position of the hinge of the interdomain region were introduced. Internal friction showed an Arrhenius-like temperature dependence, the characteristic energy of which increased with the flexibility of the hinge.
We found that the activation energy, i.e. the height of the energy landscape, is partially converted into internal friction to an extent depending on the flexibility of the protein. We interpret this phenomenon using a model that assumes different hierarchical levels of roughness of the energy landscape.

