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Analysis of Gene Expression Underlying Soybean Isoflavone Synthesis Relative
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Abstract: Real-time PCR was used to measure the relative expression quantity of seven isoflavone synthetic enzyme related
genes( PAL,CAH ,ACL,CHS,CHI,IFS and F3H) in high isoflavone cv. Zhongdou27,low isoflavone cv. Jiunong20,as well as
their derived 130 Fs.,; RILs. High performance liquid chromatography ( HPLC) was adopted to survey isoflavone content in pod
at different growth stages, at the same time , correlations between total/individual isoflavone content and the expression of partial
genes in Fs, | RILs were performed using SAS 8.2. The relative expression quantity of (PAL,CHI,IFS and F3H was generally
increased in reproductive stage than vegetative stage. Relative expression quantity of PAL,CAH ,CHS and [FS gene in leaf ap-
peared a peak value at R1 stage,and the expression quantity of most selected genes appeared significant difference in pod be-
tween two variety was at R6 stage. At R6 stage, the relative expression quantity of PAL gene manifested positive correlation with
genistein( GT) and total isoflavone content(TT) ; CHS exhibited positive relevance with daidzein(DZ) ,GT and TI but negative
with glycitein ( GC) ; IFS displayed positive correlation with DZ; F3H showed negative correlation with individual and total

isoflavone contents. Results will faciliate the understanding of genetic mechanism of the variation underlying isoflavone content.
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Fig.1 Schematic representation of partial

phenylpropanoid pathway relative to isoflavone synthesis
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Table 1 Real-time PCR primer pairs for isoflavone synthetic enzyme genes
I Gone S TS PCR K Ji
Forward primer(5’-3") Reverse primer(5'-3") PCR product length/bp
actind GTGTCAGCCATACTGTCCCCATTT GTTTCAAGCTCTTGCTCGTAATCA 214
PAL ATTATGGATTCAAGGGAGCT AATGAGGAAAGTGGAGGACA 182
CAH ATGGGGCAGCGTAATCTC AAGAAGGGGACGGTCATG 197
4CL CGGTGATGTTGGCTATGTAGAT GCAATGGAGGGATGGCTTA 135
CHS AAAATGCCATCTCCTCAAACA GGATCTCAGCTACGCTCACC 155
CHI GAGAACAAGGCTGTATCAGCG AGCGACAAGAAAGAAAGGAGA 192
IFS GCCCTGGAGTCAATCTGG CAAGACTATGTGCCCTTGGA 171
F3H GCTTGCGAGAATTGGGGTAT CCTTGGAGATGGCTGGAGAC 176

1.3.5 48 5 #  F|H Opticon Monitor™ ( BioRad,
USA)Bf PR 274 ik ™ SR SR AR 1
FRE, FIHISAS 8.2 B, Jrbr s Bl & i 5 B, B2
28 FR B A A SRR G 2k f 2 (R AR DG o
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Fig.2 The expression of PAL at soybean

different growth stages
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Fig.3 The expression of C4AH at soybean

different growth stages
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Fig.4 The expression of 4CL at soybean
different growth stages
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Fig.5 The expression of CHS at soybean
different growth stages
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Fig.6 The expression of CHI at soybean

different growth stages
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KFFIH SAS 8.2 7347 1 RILs EAK R6 32
S e 1 i 2 () e B A AR Rk 2 R A
1 HE R (PAL, CHS, TFS F1 F3H ) (R %) 323K 1 [1]
AIAREE (32 2) .

12 2 R, PAL JENTE R 32 (AN Rk i 5
P YRR ZOMLE S B A 5 R E IR AR G CHS
R Sk i 5 R R YRR LR S B 5
£ RFIEAR, 2 S EE R (GC) & BT K;
IFS AR R A 5 R B R & 2 B F EAAK;
F3H RUREXS ik 5 B A S B ) o 149 2 . 2% 9 A
Ko VEMITERTAPR A B R b, 57 B 5 A S
BN PSIN TS A N NGRS B o ]S = a3 L
PER ERPRLR B i R BE 205 A S I ) 20, vl
DA 7 S B 1 2 SRR PR P A AR
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Table 2 Correlations among individual and total isoflavone contents,as well as the

expression levels of the four genes in the F..  RIL populations

PR . o , N - PAL Fik1 CHS #ik it IFS 23k
HAR KEHE DL WU CC  RRAECT ST ikl - CHS kR R
Traits PAL expression CHS expression IF'S expression
W GC 0.249*
YR AE GT 0.762** 0.294*
A BT TI 0.943 "~ 0.363* 0.928**
PAL k&
RiLR ~0.094 0.092 0.269 " 0.304*
PAL expression
CHS #ikH:
CHS KR 0.223" ~0.191" 0.201* 0.230 * 0.063
CHS expression
IFS Fiktg
ﬁLE.E‘ 0.327* -0.032 0.169 0.140 -0.022 0.022
IFS expression
F3H 2354
Rkl ~0.248* -0.248* -0.276* -0.273* 0.105 0.108 -0.001

F3H expression

*P<0.05 HBEHL, " P<0.01 Wik BEMHL,

“ P <0.05 means significant correlation, * * P <0.01 means extremely significant correlation.
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