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            Abstract
Cells have evolved sophisticated DNA repair systems to correct damaged DNA. However, the human DNA mismatch repair protein Msh2–Msh3 is involved in the process of trinucleotide (CNG) DNA expansion rather than repair. Using purified protein and synthetic DNA substrates, we show that Msh2–Msh3 binds to CAG-hairpin DNA, a prime candidate for an expansion intermediate. CAG-hairpin binding inhibits the ATPase activity of Msh2–Msh3 and alters both nucleotide (ADP and ATP) affinity and binding interfaces between protein and DNA. These changes in Msh2–Msh3 function depend on the presence of A·A mispaired bases in the stem of the hairpin and on the hairpin DNA structure per se. These studies identify critical functional defects in the Msh2–Msh3–CAG hairpin complex that could misdirect the DNA repair process.
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                    Figure 1: Msh2–Msh3 causes CAG expansion in a coding sequence.[image: ]


Figure 2: Msh2–Msh3 binds to CAG-hairpin DNA with high affinity.[image: ]


Figure 4: Binding of Msh2–Msh3 to CAG hairpins inhibits ATP hydrolysis.[image: ]


Figure 3: Msh2–Msh3 binding to the CAG-hairpin is greater than 1:1.[image: ]


Figure 5: Multiple A•A mismatches inhibit ATPase activity of Msh2–Msh3.[image: ]


Figure 6: Relative affinity of Msh2–Msh3 for nucleotide is DNA dependent.[image: ]


Figure 7: Msh2–Msh3 binds differently to DNA loops and hairpins.[image: ]


Figure 8: Duplex length does not affect ATPase activity of Msh2–Msh3 when bound to hairpin DNA.[image: ]


Figure 9: Uncoupling models for Msh2–Msh3 bound to CAG hairpins.[image: ]
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