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Analysis of the Physiological Characteristics and Transcriptome
Profiles of OsDSR2 RNAI Transgenic Rice under Salt Stress
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( Agricultural College of Ningxia University/ Key Laboratory of Modern Molecular Breeding of
Dominant Characteristic Crops in Ningxia, Yinchuan 750021 )

Abstract: In order to explore the physiological characteristics and the transcriptional regulation of OsDSR2
RNAI transgenic rice under salt stress, we analyzed the physiological indicators and the transcriptome profiles of
OsDSR2 RNAI transgenic rice seedlings compared to Zhonghua 11 ( ZH11 ) plants.Under normal conditions, the
chlorophyll content and root Na'/K " of ZH11 and OsDSR2 RNAi transgenic rice were significantly lower than
those of ZH11, and there was no significant difference in other physiological indexes. After salt stress treatments,
no significant difference on the content of chlorophyll, soluble sugar ( SS ) and catalase ( CAT ) activity of OsDSR2
RNAI transgenic rice to ZH11 was detected, while the content of cell membrane permeability, malondialdehyde
( MDA )and Na'/K " in transgenic rice significantly or extremely significantly lower than those of ZH11; the
content of Proline ( Pro ), superoxide dismutase ( SOD ) activity and peroxidase ( POD ) activity were significantly
or extremely significantly higher than those of ZH11.The transcriptome analysis revealed 68 differentially
expressed genes in OsDSR2 RNAI transgenic plants before and after salt stress treatment, 55 genes of which were

WA 2019-11-28  {EEAHA:2019-12-03 PG AR B H#A: 2020-01-21
URL: http://doi.org/10.13430/j.cnki.jpgr.20191128002
SRV 0 AE Y 53 FLE W, E-mail: 554526777@qq.com

AR - B URL AFFE T 10 R 53 )% , E-mail : chkluo2002@]163.com
EEW R : HEARFFHS (31560297)

Foundation project: State Natural Sciences Foundation ( 31560297 )



4 4] FEIRIRAE : EhW1A T OsDSR2 RNA FEHED K R ) A BRI K S~ o B 955

up-regulated and 13 genes of which were down-regulated. GO analysis showed that the differentially expressed
genes were enriched in stress response, catabolism and other biological processes. KEGG analysis showed that
the differentially expressed genes were mainly involved in the biosynthesis of carotenoids, brassinolactone and
the biosynthesis of epidermal, cork and wax biosynthesis pathways.The differential expression of OsbZIP16,
OsLEA3, RAB21 and differently expressed genes under treatments was further verified by RT-qPCR.In summary,
on the physiological level, OsDSR2 RNAI transgenic rice mainly improved salt tolerance by reducing membrane
permeability, MDA content and Na'/K ", increasing Pro content, increasing SOD and POD activity, and inhibiting
chlorophyll degradation.On the molecular level, OsDSR2 was mainly involved in regulating the expression of
stress related genes such as OsbZIP16, OsLEA3, RAB21 and so on through abscisic acid ( ABA ) and brassinolide

( BR ) signaling pathways to improve the salt tolerance of seedling rice, which laid the foundation for further

elucidating the detailed molecular mechanism of OsDSR2 involved in the regulation of salt tolerance of rice.
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Actin GACCTTCAACACCCCTGCTA ACAGTGTGGCTGACACCATC
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GGTTCAAGCGTAGGGTCATCA

ATAACCAGATCCCGAACCAGC
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Fig.1 Phenotype identification and the number of green leaves of OsDSR2 RNAI transgenic plants
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Fig.2 The cell membrane permeability, malondialdehyde and chlorophyll content in OsDSR2 RNAIi transgenic plant
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Fig.3 The proline and soluble sugar contents in OsDSR2 RNAI transgenic plants
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Fig.4 The activity of antioxidant enzyme in OsDSR2 RNAI transgenic plant
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Fig.7 Selection of differentially expressed genes
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Fig.9 KEGG enrichment analysis of differentially expressed genes
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