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The objective of this study is to get insights into molecular mechanisms underlying the inductive effect of
UV-B on anthocyanin biosynthesis in apple.

Suppression subtractive hybridization (SSH) was done to isolate the genes whose expression was induced
by UV-B irradiation in 'Tsugaru' apple skin. The three flavonoid biosynthetic genes encoding chalcon synthase,
flavanone-3-hydroxylase and flavonol synthase were isolated. It has been generally known that in higher plants the
expression of flavonoid biosynthetic genes is enhanced under UV-B irradiation, indicating that SSH in this study
was successfully conducted. In addition, the gene for UDP-glucose 4-epimerase (UGE) that catalyzes the
reversible epimerization of UDP-glucose and UDP-galactose was isolated. UGE plays an important role in
anthocyanin biosynthesis since cyanidin 3-galactoside, the main anthocyanin pigment in apple skin, is synthesized
from UDP-galactose and cyanidin. This gene was identified for the first time in apple and it was demonstrated that
its expression was synergistically induced by UV-B irradiation and low temperature treatment. Moreover, cDNAs
such as a gene for glucosyltransferase were identified.

Four fragments containing anthocyanidin synthase (ANS) gene were isolated from a genomic library of
"Tsugaru' apple. The GUS gene under the control of the 3 kb upstream region of each ANS gene was introduced to
apple seeds by particle bombardment to examine whether the expression of ANS genes was induced by UV-B
irradiation or not. The increase of the expression level under UV-B irradiation was not observed since the
irradiation caused the serious damage on seed germination. Another transient expression system will be required to
examine the effect of UV-B treatment.




