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Isolation and characterization of the 
anthocyanidin genes pal, f3h and dfr 
of Scutellaria viscidula (Lamiaceae)
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ABSTRACT. Anthocyanidin is a group of flavonoid compounds 
used as a vegetable pigment and plays an important role in flower 
coloration and environmental adaptations of the Chinese ornamental 
plant Scutellaria viscidula. We determined the cDNA sequences of 
phenylalanine ammonia-lyase (SvPAL), flavanone 3-hydroxylase 
(SvF3H) and dihydroflavonol 4-reductase (SvDFR) genes in S. 
viscidula. Comparative analysis showed that the protein products of 
these three genes did not have a transit peptide at their N-terminal 
portion, which indicated that these enzymes were directly involved 
in the substrate conversion in the cytoplasmic matrix. Bioinformatic 
analysis further revealed that Svpal, Svf3h and Svdfr were the members 
of flavonoid biosynthetic genes with highly conserved motifs. Based 
on phylogenetic tree analysis, it appears that PAL, F3H or DFR from 
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different plants might have originated from the same ancestor. This 
study can help to map and regulate the important stages involved in 
anthocyanidin biosynthesis by genetic engineering to diversify flower 
color and improve the ornamental value of S. viscidula.
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