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Regulation of Pyruvate Dehydrogenase Kinase

HIROMASA, Yasuaki
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The human pyruvate dehydrogenase kinase #PDHK) specifically re?ulates the
reaction of pyruvate dehydrogenase complex (PDC). The function of PDHK is allosterically inhibited
bx ADP and p%ruvate. In this study, to understand the regulation of PDHK, the dynamical structural
changes of the C-terminal cross arm structure by binding ligands and chemical modification was
analyzed using fluorescence of Trp383 in PDHK2. The binding of ADP and pyruvate induced substantial
dynamical changes of C-terminal cross arm structure of PDHK2 as well as PDHK1. Chemical modification
of Cys384 by NEM introduced similar effects on the cross arm structure. Analytical ultracentrifuge
analysis using NEM-PDHK2 suggests that the dislocation of cross arm structure led to dissociate
PDEKZ fromEinner lioyl domain of E2, which could cause the significant loss of the accessibility to
substrate El.
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Parameters derived from fluorescence quenching observed in the presence of 200 uM

ligand 1 upon binding of a second titrated ligand 2.

Ligand 1  Quenching Titrated Los* Total Hill

at 200 uM Ligand 2 quenching® coefficient
% uM %

pyruvate 34 ADP 15003 810=02 175=01

ADP 40 pyruvate 49+02 806+0.1 120=0.1

95% confidence interval
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Effects of the ligands on the fluorescence anisotropy decay parameters of W371F-

PDHK2.
Ligand
at200 | B B2 1 (ns) 2(ps) '
uM
apo | 0.045 | 0175 | 392 51 0.0008
ADP | 0.035 | 0.171 240 3 0.0020
ADP +
0.075 | 0.141 0.62 51 0.0062
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