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ABSTRACT

Understanding protein solubility, and consequently protein aggregation, is an important
issue both from an academic and a biotechnological application viewpoint. Here we
report the effects of 10 representative amino acids on the aggregation kinetics of
proteins (A, L, R, K). This effect was determined by measuring the solubility of a
simplified bovine pancreatic trypsin inhibitor (BPTI) variant, to which a short artificial
tags containing the amino acid of interest was added at its C-terminus. We first
confirmed that the tags remained independent of the structure, thermal stability, and
biochemical activity of the host protein. Then we determined the solubility as a
function of incubation time (20 minutes to 48hours) and initial protein concentration
ranging from 10ugr/ml to 100mgr/ml at higher (7.7) and lower 4.7) pH. The
influence of peptide tags on model protein solubility is attributable to the
hydrophobicity of tagged amino acid. We observed, as anticipated, that proteins
precipitated promptly when the initial concentration exceeded some critical value.
However, when initial protein concentration was higher, the apparent solubility reached
a concentration higher than the above critical value and decreased upon increasing
incubation period. It has also been reported that there is a strong correlation in between
the said critical solubility value and the apparently maximum solubility. The rate of
protein aggregation was dependent on the type of amino acid composing the tags. The
precipitation formation rate was quickest for C5Q and slowest for C5D. These
observations were confirmed using a wild type lysozyme., and they clearly
demonstrated that initial protein concentration and equilibrium time need to be
considered while defining protein solubility and short poly amino acid tags can be an

effective toll to gain insight into the complex phenomenon of protein aggregation.




