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Characteristics of BjuGAPC gene sequence in Brassica juncea var. tumida
and its regulation of sugar and acid content in stem development

LI Xiao-yan, LI Cheng-shuang, JIN Ye-cheng, WEI Xiao-han, LI Meng-yao
(College of Horticulture , Sichuan Agricultural University ,Chengdu 611130, China)

Abstract: The aim of the study was to clarify the changes of sugar and acid contents during the formation of tubercu-
late stem in Brassica juncea var. tumida and reveal the main physiological functions of glyceraldehyde-3-phosphate dehydro-
genase (GAPDH) , and to further explore the regulation mechanism of BjuGAPC gene expression mode on sugar and acid
content. BjuGAPC gene was cloned first, and its physicochemical properties, system evolution development and other as-
pects were systematically analyzed by bioinformatics methods at the same time. qRT-PCR method was used to compare and
analyze the expression pattern of BjuGAPC gene in different development stages of B. juncea var. tumida stem. The results

showed that, firstly, the overall length of open reading frame of BjuGAPC gene was 1 038 bp, and it was a stable and hy-

drophilic protein with multiple glycosylation sites,
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phosphorylation sites and specific protein kinase binding

sites. BjuGAPC had a high similarity with GAPDH of other

B T 5 P R IFSE., (E-mail) Lxy2324804342 species, and its genetic relationship was closely related to
@ 163.com crops of the same family, such as Brassica rapa, Brassica

BIUEE . BE 8, (E-mail) limy@ sicau.edu.cn napus and Raphanus sativus. Secondly, results of qRT-
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PCR analysis showed that, the relative expression level of BjuGAPC gene at different stages of B. juncea var. tumida stem

swelling was significantly different and was down-regulated with the organ swelled, which was consistent with the expression

abundance of transcriptome. Thirdly, correlation analysis revealed that, gene expression was positively correlated with solu-

ble sugar content and titratable acid content, and was significantly positively correlated with sugar-acid ratio. The study re-

vealed that, BjuGAPC gene participated in the synthesis of NAD"-GAPDH in GAPDH , and showed positive regulatory role

in sugar and acid contents, which may be involved in the synthesis process of sugar and acid in Brassica juncea.
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Table 1 Primer information of BjuGAPC gene
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Fig.1 Electrophoretic results of BjuGAPC gene amplification
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Fig.2 Amino acid sequence composition of BjuGAPC protein
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Fig.3 Prediction of glycosylation site, phosphorylation site, hydrophilicity and hydrophobicity of BjuGAPC protein
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Fig.4 Prediction of signal peptide and transmembrane domain of BjuGAPC protein
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Fig.6 Domain prediction and homology analysis of BjuGAPC protein
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Fig.7 Phylogenetic tree based on amino acid sequences of GAPDH proteins in 20 species
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Table 2 Sugar and acid content in tuberculate stem of Brassica juncea var. tumida in different sampling stages

B 4 AR A E R A i MR iR S Ay G R
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
Sl 20.83%1.13a 25.70+0.33a 0.81 16.6120.52a 0.78+0.07d 2.42+0.28hc
S2 14.93+1.10¢ 24.66+0.19b 0.61 6.28+0.09¢cd 1.7420.30b 1.0620.10d
S3 13.60+0.33bc 21.49+0.06¢ 0.63 6.77+0.04bc 3.10£0.09a 3.50+0.60a
S4 18.82+0.53b 18.81+0.06d 1.00 7.33+0.23d 1.36+0.16¢ 2.40+0.42bc
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Fig.8 Expression abundance(A) and qRT-PCR expression analysis (B) of BjuGAPC gene at different stages
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Table 3 Correlation between sugar and acid content in tuberculate
stem of Brassica juncea var. tumida and gene expression in

different periods
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