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Metabolome Quantitative Locus Analysis in Soybean
Yuji SAWADA"
RIKEN Plant Science Center, Yokohama 230-0045

ABSTRACT

Metabolite quantitative trait locus (mQTL) analysis has great potential for
discovering the associations involving diverse plant genes and metabolites. As a
practical metabolic phenotyping, we have established widely targeted metabolomics
using automated optimization of selected reaction monitoring (SRM) in 700 standard
compounds. To detect the un-known metabolites, we also established a large-scale
SRM assay system for thousands of un-targeted MS/MS tags (MS2Ts) obtained
by plant extracts. As the populations for linkage based QTL mapping, soybean
recombinant inbred lines (RILs) have been constructed from Glycine max (cultivated
species) and Glycine soja (wild type accession). G. soja is expected to be a useful
genetic resource for molecular breeding of soybean. Using our metabolomics
platform, a total of 16 SRMs derived from 4 standard compounds and 12 MS2Ts
were significantly associated with the four major mQTLs (LOD values > 10) in
TK780 (G. max) x B01167 (G. sgja) RILs, which were distributed from NBRP (Legume
Base). The annotations of associated SRMs were flavonoids, phenolic compounds
and unknown metabolites, which were highly accumulated in G. sgja. Unfortunately,
no significant mQTL was found in G. max x G. max RILs. These results suggested
that the genetic resources of G. sogja are useful for epoch-making metabolic
engineering in soybean. Soy Protein Research, Japan 15, 26-30, 2012.
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Fig. 1. Scheme of integrated metabolomics for large-
scale SRM assay.
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Fig. 2. mQTL of TK780 (G. max) x B01167 (G.soja) RILs. The maximum logarithm of odds (LOD) score values
obtained from triplicate experiments were plotted in each chromosome (Chr: 1-20). The major mQTLs (1-
4) were estimated based on the LOD scores (<10) and are shown in red numbers.
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Table 1. Summary of identified mQTLs in TK780 (G. max) x B01167 (G. soja) RILs.

Annotations

1 2
mQTL Methods (number of associated SRMs)
1 uT Unknown (2)
2 UT, WT Flavonoid (3), Phenolic compound (1), Unknown (6)
3 WT Flavonoid (1)
4 uT Unknown (4)

1. The number of mQTL corresponds to Fig. 2

2. UT, un-targeted metabolomics; WT, widely targeted metabolomics
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