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실험목적 (Objectives)

In this study, the flavonoids content and the level of a set of key enzymes

belonging to the flavonoid pathway (as shown in Fig. 1) were investigated by HPLC

or real time PCR analysis between tartary deaguang T3and rice tartary buckwheat in

order to know some differences between these two cultivars by the molecular way.

재료 및 방법 (Materials and Methods)

Total RNA was isolated from different F . tataricum samples using the RNeasy Plant

Mini Kit (Qiagen; Valencia, CA, USA). For qRT-PCR, 1 μg of total RNA was

reverse-transcribed using the Superscript II First Strand SynthesisKit (Invitrogen;

Carlsbad, CA, USA). Transcription levels were analyzed by real-time PCR. The

gene-specific primer sets were designed for real-time PCR. Real-time PCR reactions

were performed in triplicate on a Mini Opticon system (Bio-Rad Laboratories;

Hercules, CA) with the Quantitect SYBR Green PCR Kit (Qiagen).

실험결과 (Results)

The results shown that, between different organs, FtPAL, Ft4CL, FtCHS, FtCHI ,

FtF3H, FtFLS, FtDFR and FtANS genes were more active and revealed higher

expression in flower, green seed (seed 1) or black seed (seed 2) than in root, stem

and leaves of these two tartary buckwheat cultivars, those genes shown similar level

in root, stem and leaves of both tartary and rice tartary buckwheat. Unlike other

genes, FtC4H, the second key enzyme in the phenylpropanoid pathway, shown almost

2- fold higher transcription level in root and stem of rice tartary than in these organs

of tartary deaguang T3, but conversely lower expression level in flower, seed 1 and

seed 2 of rice tartary buckwheat. In addition, even most of genes shown higher

expression level in flower or seed 1 of tartary deaguang T3, in matured black seed

(seed 2), the expression levels of FtPAL, Ft4CL, FtCHS, FtCHI , FtF3H, FtF3’H1,

FtF3’H2 and FtFLS1 and FtFLS2 genes existed more or less one fold expression

level in rice-tartray buckwheat rather than in tartary buckwheat, meanwhile, FtCHS

and FtDFR genes also shown little higher transcription level in rice-tartary seed 2.
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Figure 1. Schematic representation of flavonoid biosynthesis in F . tataricum. PAL, phenylalanine ammonium lyase;
C4H, cinnamic acid 4-hydroxylase; 4CL, 4-coumarate-CoA ligase; CHS, chalcone synthase; CHI, chalcone isomerase;
F3H, flavanone-3-hydroxylase; F3′H, flavonoid-3′-hydroxylase; FLS, flavonol synthase; DFR, dihydroflavonol
reductase; ANS, anthocyanin synthase, 3GT, flavonoid 3-O-glucosyltransferase, RT, 3-O-rhamnosyltransferase.
Boldface words indicate that the genes or compounds were detected in this study.

Figure 2. The flowers and seeds of tartary Deaguang T3 and rice-tartary buckwheat. A is tartary Deaguang T3 and
B is rice-tartary buckwheat, from left to right are flower, green seed (seed 1) and matured black seed (seed 2),
respectively.

Figure 3. The accumulation of flavonoid biosynthetic genes in tartary Deaguang T3 and rice-tartary buckwheat. T3
indicate tartary Deaguang T3 buckwheat, Tr indicate rice-tartary buckwheat, seed 1 and seed 2 mean green seed
and matured black seed of buckwheat. The longitudinal axis indicates the expression levels of genes relative to that
of house keeping gene Histone 3. Each value is the mean of 3 replicates, and error bars indicate standard
deviations. The statistical analysis of the data was performed by t-test with Statistical Analysis Software 8.2 (SAS
8.2). Asterisk indicates that the value of p< 0.05 was considered statistically significant. *p<0.05, **p<0.01.




