(®)
2017 2018

Structural basis for the selection mechanism of specific kinase signaling
pathways via stimuli-dependent modulations of the functional equilibrium

Tokunaga, Yuji

3,400,000
MAPK p38a ATF2
pH
p38a ATF2
ATF2
p38a
pH
p38a

It remained to be elucidated how MAPK p38a , involved in various cellular
responses, phosphorylates a substrate, which is optimal to each type of response, out of a number of
its specific substrates. Here, | investigated a mechanism of substrate selection under the stress
condition that lead to weak acidification of cytosol. It was shown that the phosphorylation of ATF2,
a substrate of p38a under stress stimuli, is enhanced under weakly acidic conditions, irrespective
of coexistence of a high-affinity substrate, MK2. This was achieved by the multi-site protonation

of the allositeric interaction site of ATF2 that contains four unique histidine residues. In
addition, protonation of a histidine residue in the substrate-binding site of p38a weakened the
affinity for phosphoacceptor sites, thereby exclude non-specific pseudo-substrates. These findings
demonstrate the regulatory role of pH in achieving a high fidelity stress response, by directing p38
o toward the optimal substrate.
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