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Study on the Spatio-temporal Expression Pattern and Their Correlation of Monoterpene Glycosides
Content and the Biosynthesis-related Gene in Paeonia Lactiflora Pall.

XU Pan!?, HU Yijuan'?, ZHAN Lianghui'?, WU Xiaojun!?, LOU Kelang"?, CHEN Rubing!?,
LIANG Weiqing'?, PU Jinbao'?"(1.Center for Medicinal Resources Research, Zhejiang Academy of Traditional Chinese

Medicine, Hangzhou 310007, China, 2.Key Labortory of Research and Development of Chinese Medicine of Zhejiang Province,
Hangzhou 310007, China)

ABSTRACT: OBJECTIVE To study the expression pattern of monoterpene glycosides contents and their biosynthesis-related
genes in different tissues of Paeonia lactiflora Pall. at different developmental stages, investigate the correlation between them.
METHODS The content of oxypaeoniflorin, albiflorin, paeoniflorin and benzoylpaeoniflorin in root, leaf, flower, fruit and
different tissues(phloem, xylem, fibril and velamen) of the root was determined by HPLC. RT-PCR was used to analyze the
candidate genes related to biosynthesis of monoterpene glycosides. The correlation between the contents of four monoterpene
glycosides and the expression levels of biosynthesis related genes was comprehensively analyzed by R language. RESULTS
Paeoniflorin and benzoylpaeoniflorin were mainly distributed in roots, while oxypaeoniflorin and albiflorin were mainly
distributed in flowers. Oxypaeoniflorin, paeoniflorin and benzoylpaeoniflorin were mainly distributed in xylem, while albiflorin
was mainly distributed in phloem and fibrous roots. The contents of the four monoterpene glycosides in root were low in
flowering and fruit stage, and the highest in withered stage, followed by leaf spreading stage. The correlation analysis between
monoterpene glycosides content and the expression level of key enzyme genes showed that HMGR?2 and IDI genes were closely
positively correlated with the contents of paeoniflorin, benzoylpaeoniflorin and paeoniflorin. CONCLUSION Monoterpene
glycosides and their biosynthesis related genes in P. lactflora showed spatio-temporal expression patterns, and mevalonate
pathway is the main pathway for biosynthesis of terpenoid skeleton in P. lactiflora.

KEYWORDS: Paeonia lactiflora Pall.; monoterpene glycosides; biosynthesis; spatio-temporal expression pattern; correlation
analysis
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Fig. 1 HPLC chromatograms

A-standard solution(230 nm and 270 nm); B-sample solution(230 nm and 270 nm); l-oxypaeoniflorin; 2-albiflorin; 3—paeoniflorin;

4-benzoylpaeoniflorin.
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Fig. 2 Organ-specific distribution of monoterpene glycosides
in roots, leaves, flowers and fruits

A—oxypaeoniflorin; B—albiflorin; C—paeoniflorin; D—benzoylpaeoniflorin;
Compared with root group, VP<0.05, 2P<0.01.
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Fig. 3 Comparison of contents of monoterpene glycosides in different tissues of P. lactiflora root at different stages

A—-oxypaeoniflorin; B—albiflorin; C—paeoniflorin; D-benzoylpaeoniflorin.
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Fig. 4 Comparative analysis of gene expression of monoterpene glycosides biosynthesis in root, leaf, flower and fruit
A-heatmap of monoterpene glycoside biosynthesis gene expression; B—heatmap of correlation analysis between genes; R—correlation coefficient.
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Fig. 5 Expression analysis of monoterpene glycosides biosynthesis genes in different tissues of P. lactiflora root at

different stages
A-hierarchical clustering heatmap; B-line chart.
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Fig. 6 Correlation analysis of monoterpene glycosides contents and related-biosynthesis gene expression in P. lactiflora

A, C-hierarchical clustering heatmap; B, D—correlation network diagram. The red circular nodes represent monoterpene glycosides, the blue circular
nodes represent genes, the edges represent the correlation between nodes, and the width of each edge represents the magnitude of the correlation
coefficient. The edges of the solid yellow line indicate a positive correlation between the gene and the compound, and the edges of the dashed gray line

indicate a negative correlation between the gene and the compound.
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