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Effects of stay-green mutation on the expression of sucrose
metabolism-related genes in soybean leaves
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2. Institute of Agricultural Biotechnology, Shanxi Agricultural University, Taigu 030801, China)

Abstract To study the effect of a stay-green mutation on the expression of sucrose metabolism-related genes during
leaf senescence, taking Zhilv No. 1 (Z1) and one of its parents Jinda No. 74 (JD74) as experimental materials, the
change trend of soluble sugar content in soybean leaves from flowering to maturity was determined and the expression
differences of sucrose metabolism-related genes were compared. The results indicated that: 1) The soluble sugar
content of two soybean varieties fluctuated, increased and then decreased during the period from anthesis to maturity.
From 14 to 42 days after flowering, the content of soluble sugar was much higher in Z1 than that in JD74. 2) From 29 to
42 days after anthesis, the expression levels of sucrose phosphate synthase gene SPS4, invertase iso-genes Cinv,
CWInv2 and sucrose synthase iso-genes SST1 and SS2-2 in Z1 were significantly higher than those in JD74. The
expression levels of hexokinase and fructokinase genes Hxk and Frk were also much higher than that in JD74.
3) Except for SUT4-1, sucrose transporter iso-genes SUTs showed obvious variety-specific expression patterns. From
29 to 42 days after anthesis, the expression levels of SUTs in Z1 were higher. In summary, the stay-green mutation in
soybean had a significant impact on the expression of sucrose metabolism-related genes, especially in the key periods

of soybean grain formation such as the early and middle stage of pod filling, the expression of source metabolism
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related genes in Z1 was more transcriptionally active.

Keywords soybean; stay green; sucrose metabolism; gene expression
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Table 1 Information of sequences of primers used for RT-qPCR

R 2 HH ID SIHFESG-3") IR N/ bp
Genes Locus ID Primer sequences (5'-3") Product length
F. ACTGTGGCGGAGCATACATC
SPS4 Glyma. 06323700 ) o 90
R: ATTCAGGCAAGTGAGGCCAA
i F. CTAGGCGTGGTGTCAACTGT
SPS3 Glyma. 08G308600 103
R: TCAGGGCCATCTTCTTGACG
F. GAGGATGTCGAAGCCCAACA
Clnv Glyma. 08G143500 112
R: CCTCAATAGAGTTGCGGCCA
F. TGTGGACATGGACCCTCTTC
CWlinwl Glyma. 15G024600 ) 182
R: TAATCTTGACGGCGGCAGTT
F. AGCCACCATAGTCCCAGGTA
CWlinw2 Glyma. 19G195400 102
R: TTTAGGTCTTCGGGTACGGC
F. ACCGCAACGAGTTCATCTCT
SS2-1 Glyma. 15G151000 84
R: CCTCGTACAGCAGGTCATGT
F. TGGCAATAGCAGTTCGTCCA
SS2-2 Glyma. 03G216300 84
R: TGCTTAATTGCTCCACGCTG
F. ATGCGTATTGAAGGACCGCA
SSi Glyma. 09G073600 132
R: ACCACCAGGTTCACCAACTC
F. GTGGCAGCAAGCTCAAGATG
Hxkl Glyma. 01G007200 i o 126
R: CACCTAAATGCACGCGAAGG
F. ACTCAAACACGAGTGTGCCA
Hxk2 Glyma. 17G257800 78
R: CCAGCTCGCATGTCAGAAGA
F. GCCTTTGTGGCATGATCGAC
Frkl Glyma. 01G109700 103
R: TTCAGTTCCCACCACAGACC
) F. GCATCTAGTTCTGCTGGCCT
Frk2 Glyma. 01G062100 180
R: GCCACTGTCACTATCGTCCT
F. CTTGTTGTCGATCCGCGTTC
SUT3 Glyma. 08G298500 147
R: ATGTTGTTGTTGTTCGGCGG
F. TGGCATTGTGATAGCTGCGT
SUT4-1 Glyma. 02G218600 o 127
R: TGATAACCCTTGGCCGAGTC
F. CCGCTGTTCTCATCATCGGT
SUT4-2 Glyma. 04G089200 138
R: GGCCCTGAGTGACGTTGTTA
F. TTCATGCAGCCCCTTATCGG
SUT4-3 Glyma. 03G153700 i i o 133
R: TGATGTTGGCGGTGTAAGCA
F:. TGGAGCACTCCCTGTTGAAG
SUTI-1 Glyma. 04G088900 ) 189
R:. TCTCGGCCCATCCAATCAGT
F. GCCATCGCCGTCTTCCTAAT
SUTS8 Glyma. 02G075000 ) 103
R: CCACGAAGATTGCAACAGCC
) F. CTCCACAATCGCCTTGACCT
SUTI-2 Glyma. 10G217900 i 127
R: GAACGCACCGAATAACTGCC
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Fig. 2 The changes of SPS isozyme genes expression in leaves of various soybean varieties
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Fig. 6 The expression changes of Hxk and Frk isozyme genes in leaves of various soybean varieties
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