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Abstract

Polymerase with 3" to 5" exonulcease plays an important role in the maintenance
of in vivo DNA replication fidelity. In order to develop more reliable SNP assays, we
revisit the underlying molecular mechanisms by which DNA polymerases with 3~
exonucleases maintain high fidelity of DNA replication. In addition to mismatch
removal by proofreading, we recently discovered a premature termination of
polymerization by a new mechanism of OFF-switch. This novel ON/OFF switch turns
off DNA polymerization from mismatched primers and turns on DNA polymerization
from matched primers. Two SNP assays were developed based on the proofreading
and the newly identified OFF-switch respectively: terminal labeled primer extension
and the ON/OFF switch operated SNP assay. These two new methods are well
adapted to conventional techniques such as electrophoresis, real time PCR,
microplates, and microarray. Application of these reliable SNP assays will greatly
facilitate genetic and biomedical studies in the post-genome era.
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