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Asn-Xxx sequences in proteins often undergo
spontaneous deamidation, with formation of a
succinimide (SNN) intermediate, which undergoes
epimerisation and subsequent hydrolysis to introduce L
and D-aspartyl residues along with L and D-β-aspartyl
residues into proteins. This presentation summarises
work on the characterisation of an unusually stable
aminosuccinyl residue in the enzyme glutamine
amidotransferase (GATase) from the archaeal
hyperthermophile Methanocaldococcus jannaschii.
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Electrospray ionisation mass spectrometry permits establishment of the succinimide at Asn 109,
with participation of the backbone NH group of D110. Crystal structures confirm the presence of
the succinimide ring. Surprisingly, SNN formation enhances the thermostability of the protein
which does not unfold even at 100°C. Site-specific mutagenesis suggests a key role for the
sidechain of D110 in stabilising the succinimide against hydrolysis. Molecular dynamics
simulations support local loop conformational features as a potential source of stabilisation. Site
specific mutagenesis is further used to probe the nature of the residues that catalyse
succinimide formation, establishing a key role for residues Y158 and D110 in facilitating this
spontaneous post-translational modification.
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