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NADPH-dependent thioredoxin reductase, which is localized in chloroplast, from
Chlorella (CvNtrC) was confirmed to be low-temperature-inducible at transcriptional and
translational levels. Peroxiredoxin (CvPrx), which works with CvNtrC in Chlorella, was
isolated by 1n vitro pull-down assay and identified by N-terminal amino acid sequencing.
The gene encoding CvPrx was cloned and its recombinant mature protein (mCvPrx) was
produced in FEscherichia coli by other researchers. We obtained the CvPRX gene and
mCvPrx protein from the researchers. We also produced recombinant mature CvNtrC
(mCvNtrC) protein in £ coli. The two proteins coordinately showed peroxidase activities
against H202 and peroxides. Furtheremore, we transformed Saccharomyces cerevisiae
with m CvNTRC and/or mCvPRX genes. Expression of mCvINTRC or mCvNTRC/mCvPRX
led to enhancement of S. cerevisiae against freezing-, oxidative-, and heat-stress tolerances,
suggesting that these two genes play important roles in stress tolerance. To make a
knock-out strain of Chlorella for NTRC gene, we developed the transformation method for
C. vulgaris C-27. Furthermore, we introduced the genes into Arabidopsis thaliana with the
floral dip method.
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