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Omics for Metabolism Study for Soybean Seed Development
Yuji SAWADA"
“RIKEN Center for Sustainable Resource Science, Yokohama 230-0045

ABSTRACT

Dynamic metabolic changes have been estimated in soybean seed development
and fungal inoculation. In this study, soybean accession "Fukuyutaka", which is
number one production in Japan, was used for our omics approaches. Our goal is
integrated omics approaches for elucidation of metabolic change and its regulation.
Generally, primary metabolites for plant physiology are known metabolites, which
can purchase. In plant specific secondary metabolites, very limited standard
metabolite can purchase. Thus, we need un-targeted metabolomics for detection of
unknown structural metabolites. Using LC-QTOF-MS, molecular weight related ion
(MS1) and its fragmented ions (MS2) were automatically detected for all detectable
metabolites. The MS1 and MS2 information can search for MS and MS2 database.
Using dry seed, seed development samples (day after seedling 1-8: DAS1-8) and
fungal inoculated at DAS2, total 51 samples were applied for the un-targeted
metabolomics. As the results, 472 metabolites candidate were detected as MS1
and MS2. The annotation rate based on the database search was more than 70%.
The metabolic profiles were clearly shown the diverse and dynamic metabolic
changes. In multivariate analysis, DAS3 was identified as a key point for the
metabolic change. Key metabolic profiles in principal component 1 (PC1) of principal
component analysis was significantly change based on the seed development. Key
metabolic change in PC2 was significantly change based on the fungal inoculation.
These metabolic changes also confirmed in widely targeted metabolomics based
on the standard metabolites. To elucidate the co-accumulation of metabolites, we
carried out correlation network analysis. We successfully found an isoflavone group,
which was including genistin (genistein glycoside). In future study, gene expression
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profiles will be collected by using RNA sequence technology. The integrated
omics approaches will give us overview of soybean metabolic changes in seed
development and fungal inoculation. Soy Protein Research, Japan 18, 28-34, 2015.

Key words : seed development, fungal inoculation, un-targeted metabolomics,
multivariate analysis, RNA sequence.
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Table 1. Experimental design for soybean seed
development and fermentation

Group ID Development Inoculation

Go1 Seed non

G02 DASO01 Aspergillus oryza
GO03 DAS02 Aspergillus oryza
G04 DAS03 Aspergillus oryza
G05 DAS04 Aspergillus oryza
G06 DAS05 Aspergillus oryza
G07 DAS06 Aspergillus oryza
G08 DAS07 Aspergillus oryza
G09 DAS08 Aspergillus oryza
G10 DAS01 non

Gl1 DAS02 non

G12 DAS03 non

G13 DAS04 non

Gl4 DAS05 non

G15 DAS06 non

G16 DASO07 non

G17 DASO08 non
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Table 2. Summary for un-targeted metabolomics

Annotation level

MS2 MS1
A B C B C  Total
Positive 111 123 68 17 13 332
Negative 2 87 40 8 3 140
Total 113 210 108 25 16 472

Annotation levels: A, MS2 based annotation; B, MS1
based annotation; C, No match.
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Fig. 2. Multivariate statistics for soybean metabolomics.
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Fig. 3. Pearson correlation coelJcient network analysis.

oooooooooooooooo
goooooooooooooocooooboooo
oooooooooooooobooooOoooboooo
oobooooooooboooboooooooboooo
ooooooooooooooboooooooboooo
ooooooooooooobooooooooboooon
obOooooooocoOoooOOoooOoOooooboooo
ooooooooooooobooboooooobooon
O00000000Fg 3MO0000000000
oooooooooooooooooooooooo
0000000oooo0000OdOFrig3mM

g g

goooocooooooooooooooboooo
ooooboooooooooooomMsioMs2000O
oobOooooobooooooooorsDOOOO
gooooMsSDIALODODOOMS1IOOOMS2000
gooooooOo0ooooobooooBgoooooo
0368/4720 000 0000000000000 0O0O0O
ocooooolooboOobOooOOoOoocOobOOooOoon
ooooooooobooooooooooocoodga
ooooooooooboooobooblooooonoon
ooooooooooooooobooooooboooo
oooooooooooooobooobooooooboooo
oooooooooooooobooboooooooboooo

32

ity g

Pl i L sawcffﬁé"‘m

umn&h:;\ qu

ptet A

e
D e L ]
27 oo gt LA R

e 5

ol R e
gt B SRR e s
,""

goooooooooooooobooooooobooooon
ooooooooooooooooooooooooon
gooooooooooooboobooooooooon
gooooooooobooobooooooooooon
oooooooooooooobooooooooooo
ooooooooobooo
goooooooooooooooooooooon
gooooooooooooobooooooooooon
ooooooooooooobooooooooooon
gooooooooooooobooooooooooon
goobO0oooooOoOobAs1200000000D0
goooooooOooooooooooboooooo
DASID 0000000000000 000O0O0O0O0
gooobASsOOoOooooooooooooon
gooooooooooooooooooooooon
ooboooooooobooooobooooooooo
oooobooooooooobooooooooooo
gbobooboooocoooobAsSsDOOoooooon
goooooooooooobooooooooooon
obASsOO0oOoocooooooooobooooon
gooooobooooooooooooooobooooon
goooooooooooobboooooooooon
goooooooooooobooooooobooooon
gooooooooooooboooooooooon
goboooooooooooooooooooooon
gooooooooooooooooooooooon

000000000 Vol 18 20150



ooooooooooooooobobooooobooooo
oooooooooooooooooooobooooo
ooooooDo
goooooooooooooocooooboooo
oooooboooooooooooOodOoORrRNAOO
ooboooooooobooobooboooooboooo
oooooocoooobooooooboooooboooo
ooooooooooboooooboooooboooo
oooooooooooooobooooooooooo
oooooooooooooobooobooooooboooon
0000000000 OglyceollincOOOO0OO0O
ooooooooOoboooobOoOooooooooo
ooooooooooooobooooooobooooo
gbooooMs2oboboooooogoooboooo
ooooooooooooo
goooooooooooooocooooboooon

gbooooooobooboooobooooboobooo
gbooooooboobooooboooobobooo
gboooooooboobooboooboooooboobooo
gboooooooobobooboobooooboooo
gooobooobooooobooboooooo

U U

goooooooooooooooooooooon
gooooooooooooooOooooooDmo
O000LC-Qu-MSO UMD OODOOLC-QTOR-MS
oomooooooooooonoooononMs-
DIALODOOOOO0OOOOOOOO0OCOO0OO0OO0000O0
ooboooocoooobooooobooooooooo
ooooooooooooobooooooooooon
ooooo

gooogo

gbooobooobodooooooboooobooooboobooooboooobooooboo
gbooooobooooobooooooboooooobooboooOobOoOoboobOoboboooboOobobooon
gboooooboooooboooobooobooooooobooooboOobOobOoOoboooOoOobobooo
gboooooooooboooooboooooobooooboobobOoobooooboboon
gbooooooooobooooooooooobooooboobobooboooDoobobOoon
goooooooooooooOoooooooboOooooooOoboOoOoOoooooOoOoooooOobonoo
gbooobooooooosooooobAsisloooboooonooooz2oo0oooooos
oobOooooooooOoosscooboOooooOoosicoooooobooooobooooonoo
gobo42000000C0O0O0COOOOO0ODODOOOOOODOOOOOOOOOODOOOOOO
gooooomvsioooobooooo@mvs2ooooooooooMsoooooooo
gbooooocooooboobyvwboboboobboobobOoboobooboboobobobOoDbOoon
gboooooboooooboooooboooooooboooOobooboobOoobooboOobobooo
gbooooobooooobooooooboooooobooboooOobOoOoboobOoboboooboOobobooon
ODASDOO0oOoooooooobooooooooobooobboooooooooooboooDoboo
gboooooboooooboooboooboooooobooooboobobOoboboooboboo
gooobooobooooooboooooboboobooboooooboobobboboboboooboboOoDo
gobooobooooooboooooobooooooboboOooooboOoooooooOooooboOn
goooooooooooooooobocoOooooOoboboOoOoOoOoboOOoOOoObObOoOoOoOoObOO
ooooooooooooboooooobooOooooboOoOoOoOooOoboOoOoOoOoOboOoOoOoOoObOO
gooooooocoooooooboooooooOooOobocboOoOoOooOoOObOObOObOOOoOoDOObbo
glyceollinD OO OOO0O0O0D0O0OO0OO0O0O0O0O0O0DOOO0O0O0O0O0O0OCOO0O0O00O00OORNADO
gbooooobooooobooouoobodooooobooboooobOoobUobOoboboboOobobooo
gbooboobooboboobooooobooboobooooo

0O00O0o0ododovol. 1820150

33



gogoogd

10Prosser GA, Larrouy-Maumus G and de
Carvalho LP (2014). Metabolomic strategies for
the identification of new enzyme functions and
metabolic pathways. EMBO Rep, 15, 657-669.

200 Gomez-Cabrero D, Abugessaisa |, Maier D,
Teschendorff A, Merkenschlager M, Gisel A,
Ballestar E, Bongcam-Rudloff E, Conesa A and
Tegnér J (2014): BMC Syst Biol, 8 Suppl 2: 11.

30 Kuo TM1, Doehlert DC and Crawford CG (1990):
Sugar metabolism in germinating soybean seeds:
evidence for the sorbitol pathway in soybean
axes. Plant Physiol, 93, 1514-1520.

40 Quinhone Junior A and Ida EI (2014): Isoflavones
of the soybean components and the effect
of germination time in the cotyledons and
embryonic axis. J Agric Food Chem, 62, 8452-8459.

50 Burow ME1, Boue SM, Collins-Burow BM, Melnik
LI, Duong BN, Carter-Wientjes CH, Li S, Wiese
TE, Cleveland TE and McLachlan JA (2001):
Phytochemical glyceollins, isolated from soy,
mediate antihormonal effects through estrogen
receptor alpha and beta. J Clin Endocrinol Metab,
86, 1750-1758.

34

60 Lee S1, Seo MH, Oh DK and Lee CH (2014):
Targeted metabolomics for Aspergillus
oryzae-mediated biotransformation of soybean
isoflavones, showing variations in primary
metabolites. Biosci Biotechnol Biochem, 78, 167-
174.

70 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.

80J Sawada Y and Hirai MY (2013). Integrated LC-
MS/MS system for plant metabolomics. Comput
Struct Biotechnol J, 4. €201301011.

900 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.

0O0o0O0oodododvol. 1820150



	前文.indd
	01_P001-011_金田先生.indd
	02_P012-016_佐藤先生.indd
	03_P017-027_石本先生.indd
	04_P028-034_澤田先生c.indd
	05_P035-048_07_鈴木先生.indd
	06_P041-044_澤先生c.indd
	07_P045-049_木谷先生.indd
	08_P050-057_平尾先生.indd
	09_P058-063_増田先生c.indd
	10_P064-068_池田先生.indd
	11_P069-073_石島先生.indd
	12_P074-081_峯先生c.indd
	13_P082-088_伊藤先生c.indd
	14_P089-092_大日向先生c.indd
	15_P093-096_井沢先生.indd
	16_P097-101_高木先生.indd
	17_P102-107_古屋先生c.indd
	18_P108-112_守屋先生c.indd
	19_P113-117_増田先生c.indd
	20_P118-122_亀井先生c.indd
	21_P123-128_山地先生.indd
	22_P129-137_神野先生c.indd
	23_P138-142_立花先生.indd
	24_P143-152_山田先生.indd
	25_P153-158_日下部先生.indd
	26_P159-165_浅原先生.indd
	27_P166-170_神戸先生.indd
	28_P171-174_伊藤先生.indd
	29_P175-181_辻先生.indd
	30_P182-187_中本先生.indd
	31_P188-191_鍛島先生.indd
	32_P192-197_神崎先生.indd
	33_P198-203_鳥越先生.indd
	34_P204-212_荒川先生c.indd
	35_P213-220_田原先生c.indd
	36_P221-225_川上先生.indd
	37_P226-230_平坂先生c.indd
	38_P231-239_藤原先生c.indd
	P240-248_奥付.indd



