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“CONCENTRATION-INDUCED ASSOCIATION IN A 
PROTEIN SYSTEM CAUSED BY A HIGHLY DIRECTIONAL
PATCH ATTRACTION”

The protein lactorferrin (LF) is a multifunctional protein that has been widely 
studied. Perhaps related to its many functions in the body, it has a rather 
strong tendency to self associate into dimers and likely also higher-order 
oligomers. This self-association behavior of LF has been studied in solution 
using light and small-angle X-ray scattering. Effective static structure 
factors have been found to exhibit either a monotonic or a nonmonotonic 
dependence on protein concentration in the small wavevector limit, a 
behavior that is controlled by the salt  concentration. It correlates with 
a nonmonotonic dependence of the second virial coefficient on salt 
concentration, such that a maximum appears in the structure factor at a 
low protein concentration when the second virial coefficient is negative 
and close to a minimum. The results are interpreted in terms of an integral 
equation theory with explicit dimers, formulated by Wertheim, which 
provides a consistent framework able to explain the behavior in terms of a 
monomer-dimer equilibrium that appears because of a highly directional 
patch attraction. 
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