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Transcriptional analysis of starch and sucrose metabolism pathways in
Magnolia sinostellata under heat stress

ZHENG Chenlu', WANG Qianying?, LU Danying?, SHEN Yamei?, MA Jingjing’, LIU Lu?, WANG Yun'

( 1. School of Design, Shanghai Jiao Tong University, Shanghai 200240, China; 2. College of Landscape and
Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The purpose is to explore whether the shrub species of Magnolia sinostellata could
adapt to the high temperature in the city and promote its application. [Method] The 1-year-old seedlings of M.
sinostellata were treated with high temperature at 40 °C to determine the fructose, glucose, sucrose, starch carbon
assimilates, fructose phosphatase, sucrose phosphate synthase, and transcriptome sequencing. [Result] With
the extension of stress time, the contents of fructose, glucose, sucrose and starch in leaves of M. sinostellata
were changed, but the difference was not significant(P>0.05). The fructose synthase was significantly decreased
(P<<0.05), but the sucrose synthase was not significantly changed (P>0.05). Transcriptomic data further revealed
that SS (Unigene 40295), Glc-1-pa (Unigene 38453) and GBE (CL4668.contig3) regulated starch synthesis at
48 h compared with 24 h under heat stress. The expression of GBE (CL4668. contig3) gene increased, and the
SPS gene that regulates sucrose synthesis decreased with the deepening of heat stress. The above results were
verified by qPCR. [Conclusion] All results indicated that M. sinostellata had a certain short-term tolerance to

extreme temperature of 40 “C. In order to cope with high temperature stress, not only the carbon assimilates

Wk H I 2022-02-205 &I H#H: 2022-08-29

FEGTTHE WA A ih A 7 H R L I (2021C2071-3)

YE& RIS . FBJRHHE (ORCID: 0000-0003-2415-3485 ), MAIR AT S AR IEWFTL . E-mail: zc19679@sjtu.edu.cn. {51
# : £ = (ORCID: 0000-0003-2268-5541), #(4%, M HETT 2 4k Hi AT 57 . E-mail: wangyun03@sjtu.

edu.cn


mailto:zcl9679@sjtu.edu.cn
mailto:wangyun03@sjtu.&lt;linebreak/&gt;edu.cn
mailto:wangyun03@sjtu.&lt;linebreak/&gt;edu.cn
https://doi.org/10.11833/j.issn.2095-0756.20220170

56 WroIL R R K A R 2023 4E2 H 20 H

were significantly changed, but also the expression of key genes regulating starch and sucrose metabolism were
changed. It was further proved that high temperature could lead to mutual conversion of sucrose and starch in
the leaves of M. sinostellata. [Ch, 4 fig. 3 tab. 25 ref.]

Key words: heat stress; carbon assimilation products; metabolic pathway; key genes; Magnolia sinostellata
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Figure 1 Effects of different heat stress treatments on the carbohydrates assimilation process of M. sinostellata
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Figure 2 GO classification (A—C) and KEGG enrichment map (D—F) of DEGs in 3 comparison groups
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Figure 3 Analysis of starch and sugar metabolic pathway and related gene expression under high temperature stress metabolism
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