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Abstract:Abstract:Deamidation of peptides and proteins is the conversion of an amide group on the sidechain of an aminoDeamidation of peptides and proteins is the conversion of an amide group on the sidechain of an amino
acid to a carboxylate. Deamidation of Asn and Gln residues occurs spontaneously under physiological conditions,acid to a carboxylate. Deamidation of Asn and Gln residues occurs spontaneously under physiological conditions,
significantly altering the structure and properties of proteins.[1] The instability of these residues has beensignificantly altering the structure and properties of proteins.[1] The instability of these residues has been
suggested to be their primary function, allowing them to serve as a timer for biological events.[2] In an experimentalsuggested to be their primary function, allowing them to serve as a timer for biological events.[2] In an experimental
study on pentapeptides, Robinson et al. have shown that Asn deamidation rates depend on nearby variations instudy on pentapeptides, Robinson et al. have shown that Asn deamidation rates depend on nearby variations in
the primary structure, primarily of the n+1 residue on the carboxyl side (Yyy).[3]the primary structure, primarily of the n+1 residue on the carboxyl side (Yyy).[3]

In the current study, we investigate the effect of different n+1 residues (Yyy=Gly, Ile, Tyr, Lys, Glu) on theIn the current study, we investigate the effect of different n+1 residues (Yyy=Gly, Ile, Tyr, Lys, Glu) on the
mechanism and kinetics of succinimide-mediated deamidation.[4] The dynamics of the five pentapeptides in amechanism and kinetics of succinimide-mediated deamidation.[4] The dynamics of the five pentapeptides in a
water box are studied using Replica-Exchange Molecular Dynamics (REMD) simulations performed withwater box are studied using Replica-Exchange Molecular Dynamics (REMD) simulations performed with
GROMACS 4. Next, the influence of both variations in the n+1 residue and the presence of solvent molecules onGROMACS 4. Next, the influence of both variations in the n+1 residue and the presence of solvent molecules on
the deamidation of the Asn side-chain are assessed using implicit-solvent DFT calculations and QM/MMthe deamidation of the Asn side-chain are assessed using implicit-solvent DFT calculations and QM/MM
calculations with explicit water molecules performed with Gaussian 09.calculations with explicit water molecules performed with Gaussian 09.
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