YR Plant Physiology Journal 2023, 59 (1): 55-66 55
doi: 10.13592/j.cnki.ppj.100231

33k e Original Papers

lﬁ;i#ﬁ?&%%%ﬁ%é%éﬂqui’z“?)ﬁ&,ﬁ\)ﬁ ) R
el ’T/'*'E

BA Em, A TA AR, FRET,REE EFE Ky

WLTR B ANV R B B VE VIR 7T T, 119548 w8 2% el AR 930 4% 24 1 B A5 5236 %, B 1210014
T IR X ANV RL £ 7T BT, Y175 55 18226500

"5 /E H (cx@jaas.ac.cn)

BE: AR TARRYSERFR GRS BTG T AR MR GEN =&, SRS FEBI T
B RAR B Z G AR AR AT IR AR R AT IR, KA A — A 2 2091k 4h, B ATt AR 7 Rk K
HAA BT HEZ 2R HR. AT RXEHH IR, £, T h ARGAR T AR, KT K2R
FFRARIF R A AR B ) F 34T T 124, JH8HERT-PCR ikt & F 105/ME k2L B #4847 T 3648, K17
BNREFRAERE, BT L FUANEE B3 F(prol~proll). 45 E K 2 & kAR L L AAE T 4540
AKIBE G GAAMRIAITGUSE &, R EVNAN B3 THEA BE ORI R BT ERAFR, EXE
KARARF, dprol. pro2. pro8Ffepro9 /& h &) GUS K F & X & ik 335889243 vA L. KFFR A K LA
Pt AL F AR R BT ORRTREET A5, sboh, KRR BT T A TRtk AR
XA AL P 457 RE, MM 5 K E AR R T 6940 hE ), AP B B8 B 4.

KB K2 BohT AR4F 1, GUSERZ 1+

Genome-scale mining of root-preferential genes from soybean and
characterization of their promoter activity

XUE Dong"?, YAN Qiang', HU Yaqun', ZHOU Yanyan', WEI Yawen', YUAN Xingxing',

WANG Xuejun?, CHEN Xin""

"Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences/Jiangsu Key Laboratory for Horticultural Crop
Genetic Improvement, Nanjing 210014, China

%Jiangsu Yanjiang Institute of Agricultural Sciences, Nantong, Jiangsu 226500, China
"Corresponding author (cx@jaas.ac.cn)

Abstract: Crop yield can be effectively improved by changing root architecture and improving root resis-
tance to stress. Identification of root-specific promoters is prerequisite for research into the regulation of
root development and genetic manipulation of root traits. As an important crop species, researches on the
genes and promoters specifically expressed in soybean roots is still devoid. In our study, genomic-scale
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mining of root-specific genes were performed based on the transcriptome date of soybean root, stem and
leaf tissues in the seedling stage, among which 105 putative genes were further verified by RT-PCR and 33
root-specific genes were identified. Then, 11 promoters (pro1 to pro 11) were cloned from soybean. GUS
staining of transgenic soybean hairy roots and Nicotiana benthamiana seedlings showed that the 11 promot-
ers had high root-specific or preferential expression activities. Besides, the GUS enzyme activities driven by
pro 1, pro 2, pro 8 and pro 9 were all two folds higher than that of 35S. Our research provided a reference for
the identification of tissue specific promoters in soybean and other species. In addition, the promoters identi-
fied in this study can be used to drive the specific expression of resistance genes in soybean root tissues, so
as to improve the resistance of soybean to root diseases and achieve the purpose of variety improvement.
Key words: soybean; promoter; root-preferential; GUS activity
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Table 1 Transcriptome sequencing data statistics
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Fig. 1 Person correlation between samples Fig. 2 Schematic diagram of the strategy for
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Fig. 3 Expression of candidate genes with root-specificity
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Fig. 4 Heat map of the expression profiles of the 33
root-specific genes
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Fig. 5 The construction of plant expression vector and promoter clone
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Fig. 6 GUS histochemical assays in transgenic soybean hairy roots
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Fig. 7 Quantitative analysis of GUS activity of transgenic
soybean hairy roots with different promoter constructs
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Fig. 8 Fluorescent screening of transgenic N. benthamiana seedlings
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Fig. 9 GUS histochemical assays of transgenic N. benthamiana seedlings with different promoter constructs
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Fig. 10 Prediction of the pro1 to pro11 cis-elements related to root-specific




P A S KGR AR R IR TR DR A 5 DR A AT 2 4 B HL R 3 i I 2 65

SP8BFIBSP8
BIB

ROOTMOTI SP8BFIBSP8
RAVI1AAT
NODULE FTAPOX1 AIB

OSE2ROOT

NODULE

%2 BafFprol~prol1F5 R4 R FTEERINKAER THH B Gt
OSEIROOT

Table 2 Statistics of the number of cis-elements related to root-specific expression on promoter pro1-pro11 sequence
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