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As anthocyanins express a wide range of flower colors such as pink, red, orange, scarlet,
purple, blue and so on, detailed knowledge of anthocyanin biosynthesis is needed to promote
flower color breeding. In this study, molecular characterization of anthocyanin biosynthesis
in Iris hollandica was conducted, and the results obtained are summarized as follows.

1. Chalcone synthase (JACHS), chalcone isomerase (JACHD, flavanone 3-hydroxylase
(IhF3HI~5), dihydroflavonol 4-reductase (ZADFE), anthocyanidin synthase (JAANS) and
anthocyanidin 3-glucosyltransferase (JA3G7T) ¢cDNAs were isolated from the bluish purple
cultivar, ‘Blue Diamond’ (BD) of 7. hollandica. At different developmental stages of outer
perianths in BD, the expression of 7 genes such as IhCHI, ThF3H, ThDFE, ThANS, ITh3GT
Ih5GT(anthocyanin 5-glucosyltransferase gene) and Jh34T(anthocyanin 3-acyltransferase
gene) were analyzed by RTPCR methods and were compared with accumulation of
anthocyanins and flavones. The expression patterns of these genes corresponded to
accumulation of anthocyanins in different developmental stages of outer perianths. On the
contrary, accumulation of flavones decreased with increasing accumulation of anthocyanins.
In addition, the gene expression analyses showed that white pistils, inner and outer
perianths of ‘White Wedgewood’ (WW) and white pistils and outer perianths of ‘Surprise’ (Su)
were caused by the defect or remarkable reduction of expression of DFR genes.

2. Heterologous expression of ThFIHI~ 3 and Ih3GT ¢DNAs in Escherichia coli was
examined. The recombinant proteins of ThF3H1~3 demonstrated that JAFZHI~ 3 encodes
functional F3H which catalyzed 3-hydroxylation from naringenin to dihydroflavonol. In
addition, IhF3H1 and IhF3H2 exhibited broad substrate specificity for various flavanones.
The molecular mass of recombinant ITh3GT protein was estimated to be ca. 50 kDa by
Western blotting. Characterization of the enzymatic properties of recombinant ITh3GT
showed that /A3GT cDNA encodes 3GT and accepted anthocyanidins such as delphinidin,
malvidin, peonidin, cyanidin and pelargonidin as substrates at different ratios.
Furthermore, ThOMTT and ThOMTZ encoding O methyltransferase (OMT) were isolated
from BD. Characterization of the enzymatic properties using the recombinant ThOMT1
confirmed that 7A0MTZ ¢DNA encodes a S-adenosyl- L-methionine(SAM)-dependent COMT
which catalyzes the transfer of the methyl moiety from SAM to caffeic acid to form ferulic
acid. On the other hand, ThOMT2 showed no activity for various phenylpropancids.

3. To clarify the cause of the defect or remarkable reduction of expression of DFE genes in
WW and Su, DFE gDNAs and their 5 flanking region sequences of these cultivars and BD
were cloned by nested-PCR and inverse PCR methods. DFR gDNA clones obtained comprised
5 exons encoding an open reading frame of 1,086 bp and 4 introns. Based on comparison
among these sequences of the cultivars, it was found that gDFR-BD5{2~4, gDFR-WW5{1~4
and gDFR-Subfl~3 contained insertion sequences (r7%h1) of putative Zyi-copia like LTR
retrotransposons at 513 bp (BD and WW) or 488 bp (Su) upstream {(promoter region) from
 the initiation codon. This indicated that the defect or remarkable reduction of expression of
DFR genes in WW and Su were caused by insertions of #7577 into promoter regions of their
DFE genes.
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