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OsGSK?2 Interacts with OsGLK1 to Regulate Chlorophyll
Synthesis and Chloroplast Development in Rice

ZHAO Chuxuan, JI Xiaonan, LIU Mengyu, HAN Dan, XU Keke, LIU Xi
(School of Life Science, Huaiyin Normal University, Huai' an 223300 ,Jiangsu )

Abstract: Chlorophyll is an important pigment in rice photosynthesis, and its synthesis determines the
efficiency of photosynthesis, ultimately affecting plant yield and quality. In this study, it was found that the
glycogen synthase kinase OsGSK2 overexpressed Go-2 plants exhibited a dark green leaf phenotype at heading
date. Compared to the wild type, the contents of chlorophyll a, chlorophyll b, and carotenoids in Go-2 plants
significantly increased. The observation results of transmission electron microscopy showed that compared to the
wild type, the chloroplast thylakoid layers of Go-2 plants increased. Yeast two hybrid "one-to-one" experiment
confirmed the interaction between OsGSK2 and the Golden2-Like transcription factor OsGLK1, and further
confirmed the interaction between OsGSK2 and OsGLK1 through bimolecular fluorescence complementarity
experiments. By detecting dual luciferase activity in rice protoplasts, it was found that compared to single
transgenic OsGLK1, co transfection of OsGSK2 and OsGLKI1 significantly increased the expression level of
downstream target genes. The fluorescence quantitative PCR results showed that compared to the wild-type, the
transcription levels of target genes (OsPORB, OsCAOI, LHCB6, etc) directly regulated by OsGLKI were

significantly up-regulated in Go-2 plants. These results provided preliminarily insights on the molecular
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mechanism of the interaction between OsGSK2 and OsGLK1 in regulating rice chlorophyll synthesis and

chloroplast development, extending the molecular function of rice glycogen synthase kinase, enriching the

regulation network of rice leaf color, and providing theoretical basis for high photosynthetic molecular breeding

in rice.

Key words: rice; OsGSK2; OsGLK1 ; chlorophyll synthesis ; chloroplast development
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Table 1 Primers used in the construction of vectors
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Primer name Forward primer (5'-3")

K514y (57-3")

Revers primer (5'-3")

OsGLK1-AD

GC
OsGSK2-BD

GC
OsGLK1-p2YC

GTCGCCGGC
OsGSK2-p2YN

GGCGCCGGC

OsGLK1-pANS580
GC

0sGSK2-pAN580
GC

GGAGGCCAGTGAATTCATGCTTGCCGTGTCGCCG CGAGCTCGATGGATCCTCATCCACACGCTGGAGG

AA

CATGGAGGCCGAATTCATGGACCAGCCGGCGCCG GCAGGTCGACGGATCCTTAGCTCCCAGTATTGAA

GA

CATTTACGAACGATAGTTAATTAAATGCTTGCCGT CACTGCCACCTCCTCCACTAGTTCCACACGCTGG

AGGAA

CATTTACGAACGATAGTTAATTAAATGGACCAGCC CACTGCCACCTCCTCCACTAGTGCTCCCAGTATTG

AAGAA

CGGAGCTAGCTCTAGAATGCTTGCCGTGTCGCCG TGCTCACCATGGATCCTCCACACGCTGGAGGAA

CGGAGCTAGCTCTAGAATGGACCAGCCGGCGCCG TGCTCACCATGGATCCGCTCCCAGTATTGAAGA

OsHEMA-PRO-LUC TTGATATCGAATTCCTGCAGCAACGGCGCGAGAA TAGAACTAGTGGATCCCAGATCAAGAAAGCACCA

AGGAAC
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TR O MIE AR M IR
The underlined bases represent the restriction endonuclease site
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Table 2 Primers used for gene expression level analysis
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Fig.1 Leaf color phenotypes of OsGSK?2 overexpressed plant Go-2 at maturity
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microscope; Bars=5 pm in A and C; Bars=1 pm in B and D; Black arrows indicate chloroplast thylakoid structure
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Fig.2 Transmission electron microscopy observation of chloroplasts
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X 2

Control
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Experimental group
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Fig.3 Yeast two hybrid analysis
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GFP: Green fluorescent protein ; DIC: Differential interference contrast; Bars=10 um
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Fig.4 Bimolecular fluorescence complementary analysis
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Fig.5 OsGLKI1 transcription activity analysis
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Fig.6 The expression level of chlorophyll synthesis genes
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Fig.7 The expression level of genes related to photosynthesis
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