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Identification of inter-residue interactions appeared in the early stage of folding
process of B-lactoglobulin and its folding mutant, E44L, by using high-pressure
NMR

Kazumasa SAKURAI

According to the previous studies, the following two types of conformational changes of protein occur
upon increase in pressure: That is, (i) mechanical compression and (ii) transition between
thermodynamically distinct states. Pressure-dependent chemical shift changes of individual residues can
be measured by using high-pressure NMR apparatus. A principal component analysis can decompose the
obtained data into the two types of conformational changes. The author previously applied this method to
B-lactoglobulin (BLG) and found that the residues which are associated with the conformational change of
(i1) agreed well with those which were included in the formation of core regions in the early step of the
folding process. Thus, the high-pressure NMR method is suggested to be a potential method to identify the
core region of the folding intermediate of protein molecule. In order to assess this suggestion, the author
examined the same method to the E44L BLG mutant, which folds in a different route from that of the wild
type. As a result of the analysis, the residues responsible for the conformational change of (ii) were found
to be distributed on the both B-sheets in the native structure of BLG, indicating that these two [-sheets are
interacting with each other in the early step in its folding process. The previous study indicated that the
folding process of the mutant is perturbed due to the interaction between the two B-sheets. Thus, the
present conclusion is consistent with that of the previous study, confirming the versatility of the method.

Key words: high-pressure NMR, protein folding, B-lactoglobulin, chemical shift, principle component

analysis.
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