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Abstract

A variety of protein-targeted studies are being conducted to gain a fundamental
understanding of living systems and to elucidate the mechanisms of disease pathogenesis.
In such life science research fields, SDS-PAGE is widely used for protein separation and
analysis. In this study, several proteins were analyzed by SDS-PAGE to better understand
the characteristics and properties of the relationship between the molecular weight and
electrophoretic migration index of proteins under various conditions. We also investigated the
effect of SDS on the migration index of phosphorylated proteins, focusing on the phenomenon
that the migration rate of phosphorylated proteins in SDS-PAGE is slower than that of
dephosphorylated counterparts. The results revealed that the relative mobility of proteins is
affected by the concentrations of the resolving gel matrix and cross-linking agent and may
be also significantly affected by the addition of phosphate groups, one of the post-translational
modifications. We thus concluded that it is necessary to examine the proteins under various
SDS-PAGE conditions, paying close attention to these points, depending on the protein to be
analyzed. Furthermore, the effect of SDS on the migration index was examined by changing the
concentration of SDS in the electrophoresis sample buffer and the running buffer. The results
showed that electrophoresis was inhibited to a greater extent at lower SDS concentrations in
both buffers, and the relative mobility of the phosphorylated proteins was significantly smaller,
but the correlation with molecular weight was also greatly disturbed. Finally, it was concluded
that the influence of SDS on SDS-PAGE is enormous, and that it is extremely difficult to find
the cause of the small migration index of phosphorylated proteins in SDS-PAGE by varying the
concentration of SDS in the electrophoresis sample buffer and the running buffer.
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