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Metabolic Systems Research Based on the Diversity of Gene Resource in
Glycine Max

Yuji SAWADA"
RIKEN Center for Sustainable Resource Science, Yokohama 230-0045

ABSTRACT

Diverse plant metabolites are thought to be important for plant growth and
physiology, and metabolome analysis has been useful in many research fields.
Thus, we have established a practical metabolomics strategy: widely targeted
metabolomics. We have already reported the metabolome quantitative locus
(mQTL) analysis by linkage mapping strategy. Using the leguminous plants Lotus
japonicus and Glycine max, we successfully identified the mQTLs. This linkage
mapping is based on the significant dillerences in parent lines, which are the origin
of recombinant inbred lines. Thus, linkage mapping is not suitable for large scale
bioresources and diverse bioresources. Using high speed sequence methods, a
huge number of single nucleotide polymorphisms (SNPs) have been reported in
plant genomes. The genome-wide SNPs were also used for QTL analysis based on
association mapping, and this was termed genome —-wide association study (GWAS).
In this study, we conducted metabolome analysis for 80 lines of the worldwide
G. max core collection. Finally, we provide a matrix as follows: 175 metabolites
accumulation data versus 240 samples (80 lines by 3 biological replicates). Using
analysis of valiance (ANOVA) and principal component analysis (PCA), the
metabolome data suggested no trend. Using the Pearson correlation coellcient (PCC
> 0.9), we successfully elucidated the specific network groups: amino acid, flavonoid,
nucleotide and sugar. These metabolite accumulation patterns in G. max lines will
used for mQTL analysis based on the GWAS. Soy Protein Research, Japan 17, 8-12,
2014.

Key words : metabolomics, linkage mapping, association mapping, Pearson
correlation coelJcient, multivariate analysis.
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g. 1. Origin of 80 lines in G. max core collection
origins. The three-letters abbreviation codes
for countries and regions were based on the
International Olympic Committee (I0C).
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2. ANOVA p value plots of metabolome data.
(A

) The 240 samples were grouped by 80

lines. (B) The 240 samples were grouped by
14 groups based on the countries and regions.
Fails discovery rate value (adjusted p-value by
Bonferroni method) was shown by red line.
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Fig. 3. PCA analysis for metabolome data.
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Fig. 4. PCC network graph for metabolome data. The
node was metabolites and edge were shown
by PCC > 0.9. Abbreviation. AA, amino acid;
NUC, nucleotide; FL, flavonoid; IF, isoflavonoid.

11



gogoogd

goboobooooooooobooooooooosNPOOOO0OOOO0OO0OOOOOOODOOOO
oboooooodoooOoboooOobOoOoboOoboOooOoobooOoGwASODOOOOOoOoOoOoOooOooOo
ONIASODOOOOooooooooooooooooboooooobooboooooboooooboobo
goooooewASOOOooooooooooboooooobobooooooobooooooboobOoo
goobobooooooboooobooOooooboooOobDboOooOobOOANOVAD DO OsOOOOOO
ouooooooooooooooooooooooooboooooooObOoOoobD1Moooboo
goooooooooooooooobooooooboboOoooOoobooooobooboOoooOoDbooo
goooooboooooooooooooOobooooobo1MoooooooPCcCcObDOOOOOOODO
goooooooooooooooobobooooooooOoooOooDobooOooooDOoboOoooODoboOoo
gboooobobobboobobo0obooboosNPOODOODOOOODDOODOGWASODOODO

gooooooooooooooboooooooon

gooogo

10 Kaga A, Shimizu T, Watanabe S, Tsubokura

Y, Katayose Y, Harada K, Vaughan DA and
Tomooka N (2012): Evaluation of soybean
germplasm conserved in NIAS genebank and
development of mini core collections. Breed Sci
61, 566-592.

20 Ryan D and Robards K (2006). Metabolomics:

The greatest omics of them all? Anal Chem 78,
7954-7958.

30 Sawada Y, Akiyama K, Sakata A, Kuwahara A,

Otsuki H, Sakurai T, Saito K and Hirai MY (2009):
Widely targeted metabolomics based on large-
scale MS/MS data for elucidating metabolite
accumulation patterns in plants. Plant Cell Physiol
50, 37-47.

40 Sawada Y, Nakabayashi R, Yamada Y, Suzuki

M, Sato M, Sakata A, Akiyama K, Sakurai T,
Matsuda F, Aoki T, Hirai MY and Saito K (2012).
RIKEN tandem mass spectral database (ReSpect)
for phytochemicals: a plant-specific MS/MS-based
data resource and database. Phytochemistry 82,
38-45.

50 Sawada Y and Hirai MY (2013); Integrated LC-

MS/MS system for plant metabolomics. Comput
and Struct Biotechnol J 4. (20130101)

600 Atwell S, Huang YS, Vilhjalmsson BJ, Willems

12

G, Horton M, Li Y, Meng D, Platt A, Tarone
AM, Hu TT, Jiang R, Muliyati NW, Zhang X,
Amer MA, Baxter I, Brachi B, Chory J, Dean
C, Debieu M, de Meaux J, Ecker JR, Faure N,
Kniskern JM, Jones JD, Michael T, Nemri A,

Roux F, Salt DE, Tang C, Todesco M, Traw MB,
Weigel D, Marjoram P, Borevitz JO, Bergelson J
and Nordborg M (2010): Genome-wide association
study of 107 phenotypes in Arabidopsis thaliana
inbred lines. Nature 465, 627-631.

70 Huang X, Wei X, Sang T, Zhao Q, Feng Q, Zhao Y,

Li C, Zhu C, Lu T, Zhang Z, Li M, Fan D, Guo Y,
Wang A, Wang L, Deng L, Li W, Lu Y, Weng Q,
Liu K, Huang T, Zhou T, Jing Y, Lin Z, Buckler
ES, Qian Q, Zhang QF, Li J and Han B (2010):
Genome-wide association studies of 14 agronomic
traits in rice landraces. Nat Genet 42, 961-967.

80 Sawada Y, Akiyama K, Sakata A, Kuwahara A,

Otsuki H, Sakurai T, Saito K and Hirai MY (2009):
Widely targeted metabolomics based on large-
scale MS/MS data for elucidating metabolite
accumulation patterns in plants. Plant Cell Physiol
50, 37-47.

900 Sawada Y, Kuwahara A, Nagano M, Narisawa T,

Sakata A, Saito K and Hirai MY (2009). Omics-
based approaches to methionine side chain
elongation in Arabidopsis: characterization of the
genes encoding methylthioalkylmalate isomerase
and methylthioalkylmalate dehydrogenase. Plant
Cell Physiol 50, 1181-1190.

100 Sawada Y, Toyooka K, Kuwahara A, Sakata

A, Nagano M, Saito K and Hirai MY (2009):
Arabidopsis bile acid:sodium symporter family
protein 5 is involved in methionine-derived
glucosinolate biosynthesis. Plant Cell Physiol 50,
1579-1586.

0O00o0ododdvol 1720140





