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The p38a mitogen-activated protein kinase is commonly activated by dual
(Thr and Tyr) phosphorylation catalyzed by mitogen-activated protein
kinase kinases. However, in T-cells, upon stimulation of the T-cell receptor,
p38a is activated via an alternative pathway, involving its phosphorylation
by zeta-chain-associated protein kinase 70 on Tyr323, distal from the
phosphorylation lip. Tyr323-phosphorylated p38a is autoactivated, result-
ing in monophosphorylation of Thr180. The conformational changes
induced by pTyr323 mediating autoactivation are not known. The lack of
pTyr323 p38a for structural studies promoted the search for Tyr323
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Keywords: mutations that may functionally emulate its effect when phosphorylated.
MAP kinase; Via a comprehensive mutagenesis of Tyr323, we identified mutations that
p38a; rendered the kinase intrinsically active and others that displayed no
T-cells; activity. Cr3ystallograph1c studies of selected active (p38a¥**?, p38a¥**T,
signaling; and p38a ) and inactive (p38a****) mutants revealed that substantial

alternative activation changes in interlobe orientation, extended conformation of the activation
loop, and formation of substrate docking DEF site (docking site for
extracellular signal-regulated kinase FXF) interaction pocket are associated
with p38a activation.
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Introduction include extracellular signal-regulated kinases

(ERKs), big MAPKSs, and c-Jun N-terminal kinases.

The p38 kinases are a subgroup of the mltogen-
activated protein kinase (MAPK) enzymes' that also
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The p38 subfamily consists of four isoforms, «, B, v,
and 6, which share a high level of sequence
snmlanty but differ in how they are recogmzed
by various MAPK kmases (MKKs)® and in their
tissue expression pattern These serine/threonine
kinases participate in various cellular processes
including inflammatory responses, differentiation,
cell death, senescence, and tumor suppression.””
Abnormal activity of p38 is associated with various
diseases including chronic inflammatory diseases,*”
psoriasis, and cancer, 19713 making it a viable target
for drug design."”

The p38 enzymes are catalytically activated when
cells experience extracellular stimuli, commonly
stress signals including osmotic shock and UV
radiation and biological signals such as growth
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