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Differential Expression Analysis of Genes Associated with
Isoflavone Synthesis in Soybean( Glycine max Merr. )

CUI Yan-wei, LI Wen-long, CHANG Wen-suo, LI Xi-huan,ZHANG Cai-ying
( North China Key Laboratory of Crop Germplasm Resources , Education Ministry
of China ,Agriculture University of Hebei,Baoding 071001 )

Abstract ; The soybean isoflavone is a kind of widely used active materials which has medical and healthcare
functions. To analyze the differential expression patterns of genes associated with isoflavone synthesis in soybean,
seven related genes were studied at different developmental stages and organs in different varieties by real-time
quantitative PCR method. The results showed that the expression levels of phenylalanine ammonialyase PAL, cin-
namate-4-hydroxylase C4H and 4-coumarate ; coenzyme A ligase 4CL in Zhongdou 27 ( high isoflavone content varie-
ty) in leaves were significantly higher than that in Chuxiu(low isoflavone content variety ) during the R2 growing pe-
riod. Meanwhile ,the expression levels of chalcone synthase CHS and isoflavone synthase IFS in Zhongdou 27 were
significantly higher than that in Chuxiu during the R8 growing period in seeds. While the expression level of cyto-
chrome P450 reductase CPR in Chuxiu was significantly higher than that in Zhongdou 27 during the R7 period in
both of the leaves and seeds. Thus, these differential expression levels of related genes in different developmental
stages and organs may be the main reasons to explain different seed isoflavone contents in soybean.
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Table 1 Primers for real-time quantitative PCR of genes re-

lated to isoflavone metabolism pathway in soybean

PR B
GIL/E=2 S FIMFSI(5" -3") KB (bp)
Primer name Primer sequence( 5 -3’ ) Amplified

fragment length

PAL-F GACTCATAAACTAAAGCACCACCC 158
PAL-R GTGAAGTCCTAAGAGCATAACGGT

C4H-F CAAGTGACTGAGCCAGACATCC 100
C4H-R TGTGTGGTACAAGGAGAGGGATT

4CL-F AGGGATACGGAATGACTGAGGC 109
4CL-R GCATTTCTTACAACGGTTCCACAT

CHS-F GGTTCTGACCCAATTCCACAAGT 85
CHS-R CACCTTCACTGTCTGGAGCAAT

CHI-F GAAGCCGAAGCAATAGACAAGTT 04
CHI-R ATCCATTGGGTGAGACAGTGAAA

IFS-F CCGCAAGTTCCTTAGGGTTATG 175
IFS-R GAGGCTGTATTCGCCGAAGAT

CPR-F CCTCATCTTGTCCTTCCTGCTTT 170
CPR-R ATGGATTCCCACACACCCTTC

Actinl1-F ATCTTGACTGAGCGTGGTTATTCC 126
Actinl1-R GCTGGTCCTGGCTGTCTCC
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detection results of soybean varieties
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M: DNA Marker DL 2000, 1-16: Amplification results of cDNA with Actinl I priners
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Fig.2 Detection results of soybean cDNA by RT-PCR with Actinll primers
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Fig. 3 Differential expression of PAL in different soybean varieties
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Fig. 4 Differential expression of C4H in different soybean varieties
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Fig.5 Differential expression of 4CL in different soybean varieties
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Fig. 6 Differential expression of CHS in different soybean varieties
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Fig.7 Differential expression of CHI in different soybean varieties
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Fig.9 Differential expression of IFS in different soybean varieties
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