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A study on the assembly mechanism of ferritin using

time-resolved small-angle X-ray scattering
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SYNOPSIS
Escherichia coli ferritin (Ftn) is a spherical-shell shaped protein consisting of 24 identical subunits arranged with 4/3/2
symmetry. Ftn dissociates into 2-mers at acidic pH and can reassemble into the native 24-mer when pH increases. To
clarify the assembly mechanism of Ftn, the assembly reaction was initiated by a stopped-flow mixing of the
acid-dissociated Ftn solution and high pH buffer solutions and was monitored by measuring time-resolved small-angle
X-ray scattering. | succeeded in monitoring the overall reaction. The assembly rate depended on the protein
concentration, and its dependence suggests that the initial reaction order was 2.44. | proposed a model in which all
possible structures were considered. The model could explain the observed kinetics. The assembly rate also depended
on ionic strength and pH. It was confirmed to increase with increasing NaCl concentration and with approaching pH to
pl of Ftn. Because the net charge of subunits is expected to be negative at pH 8.0, I considered that the repulsion
between the net charges of subunits caused the dependences. To test this hypothesis, the assembly rates of mutants with
different charges were measured, and the assembly rates of the mutants increased with decreasing the net charge.
Therefore, the repulsion between subunit net charges was found to be an important factor determining the assembly

rate.
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