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Design of highly stabilized cold shock protein having high binding ability and
its application for PCR method
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Based on the three-dimensional structure of a cold shock protein (CSP)
derived from Thermus thermophilus HB8, we designed a mutant CSP having two disulfide bonds, and
expressed and purified it using Escherichia coli. Its thermal denaturation temperature above 100 C
was observed at neutral pH and confirmed to have enough thermostability for PCR method, and to
retain almost the same binding property as the wild type. Coexistence of the highly stabilized
mutant at its appropriate concentration during PCR was shown to be effective in shortening the
extension reaction time, but the presence of higher concentration of the mutant decreased the PCR
product. DSC analysis indicated that it was mainly caused by the destabilizing effect of the CSP on
the double stranded DNA structure formation and that it is important to design the mutant to show
sharper thermal dissociation of the CSP-DNA complex for PCR application.
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