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ABSTRACT

Anthocyanin content in soybean photomixotrophic cell culture (SB-P) was increased
with 8-Br-cGMP as well as UV-B illumination. Several cDNAs encoding enzymes
involved in flavonoid biosynthetic pathway were cloned from soybean cDNA library.
Northern hybridization analyses revealed that the expressions of most genes except
for an anthocyanidin synthase gene were induced by ¢cGMP and light. Using PCR-
based subtraction techniques, several genes were isolated as cGMP-induced genes.
Northern analysis confirmed that genes encoding chalcone reductase (chr) and
1soflavone reductase that are involved in phytoalexin synthesis were clearly induced
by cGMP. The promoter of chr was cloned by inversed PCR. The analysis of
transient expression of chr-GUS using particle bombardment indicated that upper
region in the promoter from -998 to -576 bp from the possible transcription start is
likely to be responsible for the induction of the gene expression by cGMP. Soy Protein
Research, Japan 8, 30-34, 2005.
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Fig. 1. Effects of 8-Br-cGMP and UV-B illumination on
anthocyanin content in soybean SB-P cells.
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Fig. 2. Induction by c¢cGMP and cAMP of gene
expression of chr and ifr. Each lane contains 30
ng of total RNA. 18S rRNA is a loading
control. (A) The effect of 8-Br-cGMP. (B) The
effect of 8-Br-cAMP.
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Fig. 3. A partial diagram of the flavonoid biosynthetic pathway in soybean. Enzymes are indicated in italics.
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Fig. 4. Induction by ¢cGMP and light of expression of several genes involved in flavonoid synthesis. Dark-adapted
soybean SB-P cells were incubated with 50 M 8-Br-cGMP or illuminated with white light for the indicated
time. Each lane contains 30 xg of total RNA or 1 xg of poly(A)- RNA (underlined). rRNA is a loading control
and detected with ethidium bromide staining of the gel.
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Fig. 5. Analyses of cGMP responsiveness of several promoters. The promoter sequences of chs, chr and cab7 genes
were fused with GUS gene, and these constructs were introduced into dark-adapted SB-P cells using particle
bombardment. After bombardment, the cells were incubated with 50 M 8-Br-cGMP or 8-Br-cAMP in the
dark for additional 10 hr, and then the GUS activities in the cell extract were measured. pBIQFF” was used
as an internal standard. All GUS values were normalized to the LUC values, and the average of pBI221 was
taken to be 100. Values are the means of six independently bombarded samples, with error bars representing
S.E.(n=6).
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Fig. 6. 5'-deletion analysis of the chr upstream region. The 5'-deletion constructs containing the chr upstream
regions fused with GUS gene were introduced into SB-cells and the GUS activities were measured as

described in the legend of Fig. b.
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