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ABSTRACT

Metabolomics is a methodology for comprehensive detection and quantification of
all detectable metabolites in an organism. We have established a high throughput
metabolomics platform, which we have named "widely targeted metabolomics".
Using this methodology, we can detect several hundred standard compounds by
high sensitivity detection mode: selected reaction monitoring (SRM) of a tandem
quadrupole mass spectrometer. We have also established a novel algorithm, which
can be managed for several thousand SRM conditions. This algorithm allowed us to
detect an un-targeted tandem mass spectrum (MS/MS) as an integrated SRM (iISRM).
Moreover, we have established a MS/MS database for assignment of candidate
structures (http://spectra.psc.riken.jp/). In a previous study, we carried out the
SRM and iSRM assay for soybean seed, and the metabolite quantitative trait locus
(mQTL) analysis successfully identified by mapping populations which have been
constructed from Glycine max and Glycine soja (National BioResource Project). In
this study, we try to identify the specific metabolite accumulation patterns in seeds.
The G. max and G. soja seeds were separated into cotyledon and seed coat, and the
tissues were used for metabolic profiling. Principal component analysis (PCA) was
conducted using the metabolome data. Using score plot, the Principal component
1 was clearly separated from the cotyledon and seed coat samples. To elucidate
important metabolites, we carried out regression analysis: Partial least squares (PLS).
The results suggested that sugar, nucleotide, and malonyl isoflavone were major
components in cotyledon. The anthocyanin pigment and non-proteogenic amino acid
were accumulated in the seed coat. Soy Protein Research, Japan 16, 30-34, 2013.
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Fig. 1. Volcano plot of widely targeted metabolomics data. Blue line shows threshold of p-value using Bonferroni
adjustment. Red lines shows threshold of fold change (|Fold change| = 5). The significant metabolites
shown as closed circle of navy color.
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Fig. 2. Multiple score plots of principal component
analysis. (A) The samples of cotyledon (pink)
and seed coat (light blue) were plotted by the
score for principal component 1-3 (PC 1-3). (B)
Contributing rates of PC 1-3 shown by barplot.
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0.05, |P (corr)| > 0.5.
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