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Analysis of Isoflavone Synthesis Influenced by UV-B Treatment and Cloning of
GmUVRS Gene in Soybean
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University, Harbin 150030, China)

Abstract: In order to explore molecular mechanism of soybean isoflavone synthesis influenced by UV-B radiation, isoflavone
accumulation and gene expression levels in different parts of V1 stage, seedlings under UV-B treatment were investigated by
HPLC and quantitative real-time PCR respectively, and genes encoding UV RESISTANCE LOCUS 8 (UVR8) photoreceptor
were also cloned. The accumulation of total isoflavones in leaves of soybean V1 stage was increased by 1.3 times under 8 h
UV-B radiation, and daidzein, genistein improved by 15. 8 and 16. 5 times respectively. The transcripts of CHS and IFS
exhibited obvious difference response to time after UV-B stress, and CHSII was increased 38.4 times after 2 h treatment, and
the highest expression levels of IFSI and IFS2 increased by 4.7 and 18. 3 times respectively. The coding sequences of UVR8
photoreceptor GmUVRS8a, GmUVR8b and GmUVR8c were cloned from soybean, the encoding protein had 74% homology in
amino acids with AtUVR8, their expression levels in leaves showed significant difference, and GmUVR8b displayed the highest
transcripts among those genes. The results indicated that UV-B radiation might regulate synthesis of soybean isoflavones
through multiple UVR8 light receptors which affect the expression of key enzymes in phenylpropanoid pathway.
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Table 1 The primers for gene amplification
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Primer name Primer sequence(5’' -3")

Amplification fragment length/bp Accession No.

GmUVR8a-F ATTATGAAATGTTATTTTGATGGACAATAC Glyma. 04G209600
GmUVRS8a-R CATTATCGTCTAACGGAAATTTGG 1449

GmUVRS8b-F GGCAAGTTGTGTACGTAGACTATAGAG Glyma. 05G194400
GmUVR8b-R ATGTGCTATCAATTGACATCACTTTC 1314

GmUVR8c-F AATGCTGCACTCTTCAAGTCTACTCTT Glyma. 06G156400
GmUVRS8c-R TTATGCATCATTCTCGTCTAACGG 1423

GmUVRS8d-F ATGTTGAAAGAGTCGCCGAGAC Glyma. 08G002200
GmUVR8d-R TTAAGGGACACTGGTATCATGCCTA 1017 (predicted)

1.3.3 ABEEAZXEZHAH WRIEWFHEMAER WL UV-B A B ETE VI 20 B 45 3 6

GmUVRS 3R 41 L) S NCBI H1k & 49 CHS
F1IFS B A A5 T+ E i PCR 519 (32 2) /&
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GmUVR8a .GmUVR8b ,GmUVRSc L J¢ CHS 5 1FS Y
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Table 2 The primers for quantitative analysis of GmUVRS, CHS and IFS

LB SIFHI(5" -3") T Bl
Primer name Primer sequence(5' —3") Amplification fragment length/bp
qGmUVR8a-F CAAGGTCTAAGGATAAAGCAAAT 175
qGmUVR8a-R TTTTGATAGGAACTCCCTTAAAC
qGmUVR8b-F AATCACTAAAGATGGGAATTTGT 180
qGmUVR8b-R GTGTATAATCCACCAGAAGATGA
qGmUVR8c-F CAAGGTCTAAGGATAAAGCAAAT 175
qGmUVR8c-R TTTTGATAGGTACTCCCTGAAAT
qCHSI-F AAGCGATACATGTACTTAAACGA 168
qCHSI-R AAAAGATGAGATGGGTAATCTTG
qCHS2-F CTATCTAGGATGGTGAGTGTTGA 154
qCHS2-R AACTTTTCTTTGAGCTCAGTCAT
qCHS3-F AATGAAGAAATCCTGAAAGAGAA 150
qCHS3-R AAAAGATGAGATGGGTAATCTTG
qCHS4-F ACTTAAACGAAGAGATCCTGAAG 155
qCHS4-R AAAAGATGAGATGGGTAATCTTG
qCHS5-F AAGCGATACATGTACTTAAACGA 168
qCHS5-R AAAAGATGAGATGGGTAATCTTG
qCHS6-F AGGAAGAAGTCAATAGAAAATGG 146
qCHS6-R AATACATTTTTCAAACAGACGTG
qCHS7-F AGATCTTGAAAGAGAATCCAAAC 138

qCHS7-R

ATCAAGTGGGTAATCTTTGACTT
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Primer name Primer sequence(5’' -3") Amplification fragment length/bp
qCHS8-F TAGACGGTGGAAAAATGTATATG 139
qCHS8-R GATCGAACTCAATTACAAAATCA
qCHS9-F AGGAAGAAATCAATAGAAAATGG 168
qCHS9-R AGAAAAGAGAAAGATTTGCTGTC
qCHS10-F AGGAAGAAGTCAATAGAAAATGG 165
qCHS10-R ATGAAGCAAAAGAGAAGGAATAC
qCHS11-F AGGAAGAAGTCAATAGAAAATGG 146
qCHSI1-R AATACATTTTTCAAACAGACGTG
qlFS1-F AAGGTTGGAAAGTATGAGAAGAG 175
qlFS1-R GTAATTTTGATCTCCATGGTCTC
qlFS2-F ACACTCAAAACCTTCCTTACATT 137
qlFS2-R CTACTTGCCATACATTGAAGAGA
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Fig. 1 The content of daidzein(a) , genistein(b) and total isoflavones(c) in the root,

stem and leaf before and after UV-B treatment
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Note: a-k. GmCHSI-GmCHSI1.

2 UV-B AAEAREREAEREEHBLE CHS EEMRIEE
Fig.2 The expression of CHS gene in different soybean parts treated by UV-B for different times
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Fig.3 The expression levels of soybean GmIFSI(a) and GmIFS2(b) gene treated by UV-B for different times
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Fig.4 The comparison of amino acid sequences among
UVRS receptors obtained from soybean and
Arabidopsis thaliana
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Fig.5 The relative expression level of GmUVR8a, GmUVRS8b

and GmUVRSc gene in different soybean parts
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