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Metabolomics Platform for Metabolic Systems Analysis in Leguminous Plant

Yuji SAWADA
RIKEN Plant Science Center, Yokohama 230-0045

ABSTRACT

Diverse metabolites in seed of leguminous plant are important for physiological
factions and commercial values. The achievements of detailed metabolite profiling
of seeds have been attracted many researchers in wide range of fields. The seed
stocks of experimental model plant and crop plant are available from bioresource
center, and the metabolome data of them have great potential to directly elucidate
plant metabolic systems. More than 90% metabolites in the plant are still unknown,
and the un-targeted metabolomics, which is based on the all detectable metabolite,
are major methodology. Unfortunately, the un-targeted metabolomics was not
appropriate for the practical analysis of the large-scale samples, because of the
huge data processing for the un-known metabolites. Thus, we have established a
novel practical methodology for metabolomics to quantify hundreds of targeted
metabolites, which are based on the reference data of standard compounds, and
the simple data processing and high selectivity/sensitivity represent a significant
advance as compared to un-targeted metabolomics. Using the reference data of
approx. 700 standard compounds, more than 200 metabolites can detected in the
representative plant. In this study, we established metabolomics platform for
leguminous plant. The metabolites accumulation patterns of crop leguminous plants
were analyzed using hierarchical clustering and principal compound analysis. The
quantitative trait locus analysis with metabolites as phenotype was carried out
using recombinant inbred line of Lotus japonicus. These results can allow us to
study the metabolic systems for leguminous plants. Soy Protein Research, Japan 13,
139-144, 2010.
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Fig. 1. Platform of LC-MS analysis for seeds of leguminous plants.
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Fig. 2. Hierarchical clustering of crop leguminous
plant based on the metabolite accumulation
patterns.
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Fig. 3. PCA scores for metabolite profiling data of
PC1 and PC2. The samples were showed as
filled circles (Red lentil, red; Adzuki bean,
orange; Uzura bean, green; Kintoki bean,
purple; Black soybean, black; Soybean, yellow;
Chick pea, blue).
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Fig. 4. Lotus japonicus RIL QTL analysis with
metabolites as phenotypes. The colors
represent the LOD score (logarithm of odds),
on the x-axis the marker number and on the
y-axis the metabolite.
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