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Abstract:
The three-dimensional solution structure of a temperature-sensitive mutant of the tryptophan repressor
protein, with leucine substituted by phenylalanine at position 75, was determined to high-resolution
using structural parameters derived from multidimensional NMR spectroscopy. A total of 1578
distance restraints, 62 hydrogen bonds, and 68 dihedral angles were used to solve the 3D structure of
the symmetric apo-L75F-TrpR homodimer in solution. Amide chemical shifts that were significantly
shifted in the spectrum of apo-L75F-TrpR compared to that of wild-type TrpR were analyzed in terms
of possible perturbations resulting from ring current effects caused by the introduction of phenylalanine
at residue position 75. Structural comparison with wild-type protein indicated that relevant alterations
in backbone conformations have likely taken place within the 1-tryptophan cofactor binding site as
well as in helical orientations within the hydrophobic core of the mutant protein. These data confirmed
that the mutation propagates long-range effects throughout the protein.

The origin of these non-local effects was further investigated by comparing the amide backbone
dynamics of mutant and wild-type proteins using 15N-NMR relaxation experiments. 15N relaxation
parameters (T1, T2, 15N-{1H} nOe) were measured for backbone amides on the apo-forms of both
mutant and wild-type proteins. Analysis indicated that on the picosecond to nanosecond timescale, both
proteins displayed very similar behavior and that the mutation had no significant effect on overall
backbone amide motions. However, the mutation appears to have caused small motional perturbations
for amides in areas directly flanking the mutation site. From this analysis it was hypothesized that
relevant dynamic changes originating from the mutation may manifest on the slower millisecond
timescale and/or in side chain dynamics. 
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