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Abstract: 
Expansion of CAG•CTG repeats is the cause of a number of neurodegenerative diseases. In addition, expanded CAG•CTG repeats have been shown to be fragile sites on a yeast chromosome. Previously, we showed that proteins involved in the S-phase replication checkpoint, which senses stalled forks and induces a checkpoint response, were important for preventing fragility of expanded CAG•CTG repeats (Lahiri et. al, 2004; Freudenreich and Lahiri, 2004). In this study, we have tested the effect of the S. cerevisiae Tof1 and Mrc1 proteins, which are known to play a direct role in stabilizing stalled replication forks, on repeat stability. Using a yeast artificial chromosome containing either a CAG•CTG-85 or a CAG•CTG-140 repeat tract or a no repeat control, we show that deletion of either the MRC1 or TOF1 gene resulted in increased repeat tract fragility. In addition, the repeat tract is destabilized in the absence of either protein, resulting in a high level of contractions as well as expansions. Interestingly, complete deletion of MRC1 resulted in a greater rate of fragility as well as frequency of repeat instability compared to checkpoint deficient alleles of MRC1, indicating that the role of Mrc1 in replication fork progression is as important in maintaining CAG•CTG repeats as its checkpoint signaling role. The role of Tof1p appears to be especially crucial at the CAG•CTG-140 tract as repeat fragility and instability was much more pronounced at this longer repeat compared to CAG•CTG-85. Cell growth monitoring showed a significant increase in growth retardation for the ∆tof1 strain containing the CAG•CTG-140 tract, and an increase in arrests/swelling for the strains deleted for MRC1. This result corroborates the phenotypes observed in the fragility and instability assays. Thus, these data show that expanded CAG•CTG repeats slow replication fork progression in a eukaryotic system, and that proteins involved in fork restart are very important in maintenance of chromosomal stability at these structure-forming sequences.
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