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Damage to proteins due to H-atom abstraction by reactive oxygen radicals and thiyl radicals has
been examined by ab initio calculations of the reactant, product, and transition structures involved.  The
surprising prediction that thiyl radicals may cause damage at the alpha-C site of every amino acid residue

has been confirmed by experimental studies on model peptide
residues. Alpha-helical secondary structure confers complete
protection to the backbone.  In beta-sheet secondary structure, all
residues are protected from backbone damage except glycyl
residues.  Generation of free radicals by redox chemistry of bound
copper ions has also been examined.  A mechanism is proposed
whereby one electron oxidation of the single methionine residue of
the beta amyloid peptide begins a cascade of free radical damage
that results in the degradation of cell walls and cell death.  Such a
mechanism may be the ultimate chemical cause of neurological
diseases like Alzheimer’s Disease, prion diseases, and possibly
others.
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