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Sequencing Analysis of Transcriptome During the Different Developmental
Stages in Soybean Seed
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Abstract: In order to study the mechanism of oil synthesis and accumulation in soybean seeds at different developmental sta-
ges at the molecular level, the soybean seeds of 20 d (DD_20), 30 d (DD_30), 40 d (DD_40) and 50 d (DD_50) were
used as test materials in transcriptome sequencing. Through the analysis of transcriptome sequencing data, 461 566 988 raw
reads were obtained. After filtration, the clean reads of DD_20, DD_30, DD_40 and DD_50 were obtained respectively, as
107 548 920, 111 670 776, 109 339 672 and 108 884 270. The total differential expression genes of DD_20/DD_30, DD_
30/DD_40, DD_40/DD_50 were 4 759, 6 245 and 13 763 respectively, of which up-regulated genes were 1 801, 2 941 and
5 695 respectively. KEGG pathway analysis of differential expression genes obtained 134, 133 and 136 KEGG pathways,
screened 8 differential expression genes related to lipid synthesis, as ACC, FATB, GPAT, DGATI1, G3PDH, KASI, SAD and
FAD2. The results provide an important reference for further study on the regulation mechanism of soybean seed lipid synthe-
sis, as well as for the breeding of high oil content soybean varieties.
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Table 1

Statistics of sequencing data of soybean seeds at different developmental stages
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Fig. 1 Venn map of differentially expressed genes

2.3 ZRRIEEEM GO hEEEE S

Gene Ontology 43 4 43 F 3 fig ( molecular func-
tion) \ZMI41 > ( cellular component ) FI A= )5 72 ( bi-
ological process) = KINAEI, ZFEKILFLHF GO
TIRE TR K45 R4 R i . DD_20/DD_30 [
HIX = RIBE /203 5455 10,15 1 18 AN Z IR
F-251;DD_30/DD_40 il DD_40/DD_50 4541
X RINBEIF 450y 11,15 F19 AR 126
Wl TEorFIRE b, 22 3 AR AL R A D Rk 324
P TESS G (binding ) AL 16 PE ( catalytic activity )

DD_30 5 DD_40 A #rh 2% 5 32 ik JE 6 2454,
Hirp2 9414 R LR, 3 304 40 F 3 3k 75 78
DD_40 5 DD_50 B} 125 5 ik FE [ J13 7634,
Hr5 6954~ K L L, 8 068 4~k T i L A (&
2),

8000 -

W AEFE Up regulated gene
§ B T HZ#FE Down regulated gene
g 6000 r

[

=

z
4000 r

i)

§§[
2000

ey

DD_20/DD_30
Xt b4 Comparison group

DD_30/DD_40 DD_40/DD_50

B2 ZRRZIERAHE

Fig. 2 Number of differentially expressed genes
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Fig. 3 GO classification of DD_20/DD_30 differential genes
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Fig. 4 GO classification of DD_30/DD_40 differential genes
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Fig. 5 GO classification of DD_40/ DD_50 differential genes
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Global and overview maps
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Table 3 The expression level of differentially expressed key enzymes related to lipid synthesis

‘ A . R 223t (FPRM)
Fe 9T 2 e g .
Sample expression
Gene 1D Enzyme name Abbreviation
DD_20 DD_30 DD_40 DD_50
L - CoA JRALIG .
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3 — B 5
100780041 ' - G3PDH 5.52 10. 08 21.38 16.25
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B - HiiamE - ACP & il
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it ACP Bk
100797796 FATB 13.65 14. 88 37.42 165.29
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3 — BERRH et R G
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b AR ot A B il
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T g Bk - ACP it & i
100037478 SAD 542. 65 1262.78 599. 45 102. 62
Stearoyl-ACP desaturase
g i i It
547814 FAD2 370. 44 863. 56 626. 95 183.26

Fatty acid desaturase
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Fig. 6 The RT-PCR validation genes and their expression levels
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