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Mitogen-Activated Protein Kinases (MAPKs) are serin/threonin kinases which 
phosphorylate proteins with the S/T-P motif1,2. MAPKs require double phosphorylation in two 
highly conserved tyrosine and threonin residues. In spite of the great knowledge that exists on 
MAPKs structure, little is known about the mechanism that regulates activation and interaction 
with other proteins because the static structures are very similar.

In a previous study of the dynamics of one of this proteins, p38γ3 (being its 
phosphorylation site TGY4,5), a new spatial conformation not described before was found. Such 
conformation has a great stability in which the tyrosine seems to be close to the catalytic site 
and, as a consequence, it is accessible for its intramolecular auto-phosphorylation.

We want to identify, by the The Jarzynski equality (JE)6, the free energy barriers between 
this structure and the ones already described (where the activation lip is exposed to the solvent) 
for p38γ, p38α and ERK2, in order to compare them with the auto-activation data shown 
previously experimentally7.

In addition, by using a quantum mechanics/molecular mechanics (QM/MM) approach, we 
use the same mechanism proposed in a previous work8 for the phosphoryl transfer, in the 
conformation in which the tyrosine is close to the catalytic site to see if the tyrosine is able to 
accept the phosphate,

Our results are in agreement with many experimental results and they will expand our 
knowledge on this kinases family.
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