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Abstract; Soybean RLPK2 gene ( GenBank accession No. AY687391) is a receptor-like protein kinase gene that

encodes a leucine-rich repeat (LRR) receptor kinase-type protein encoded with a N-terminal. In order to further analyze
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the function of the soybean RLPK2 gene, the overexpression vector of the RLPK2 gene was constructed via
agrobacterium-mediated transformation of Arabidopsis thaliana. In this study, wild-type (WT) and transgenic A. thaliana
plants were used as materials, and the variations in chlorophyll fluorescence parameters and the activities of antioxidant
enzymes as well as the expression levels of senescence-associated genes in the aging process of leaves were
investigated. The results were as follows; (1) Both WT and transgenic plants tended to decrease the efficiency of primary
conversion of light energy of photosystem I (PS II) (F,/F, ), actual photochemical efficiency of PS Il ( @,y ),
photochemical quenching coefficient (gP) and electron transport rate (ETR) while the latter showed a more obvious
decreasing pattern as aging progressed. (2) The PS II excitation pressure ( estimated as 1-gP) was relatively stable in the
early stage of leaf senescence, and increased sharply in the later stage of leaf senescence, while the transgenic plants
showed a more obvious increasing trend. (3) At different leaf senescence stages, the malondialdehyde (MDA) content
was significantly higher in transgenic plants than that in WT, while the activities of superoxide dismutase (SOD),
peroxidase (POD ) and catalase ( CAT) were significantly lower in transgenic plants than those in WT. (4)
Additionally, the real-time quantitative RT-PCR showed that the expression levels of aging marker gene ATSAG12,
critical senescence-associated transcription factors ATNAP, ATWRKY6 and chlorophyll degradation key enzyme-encoding
gene ATACD1 increased in transgenic plants. In summary, transgenic A. thaliana exhibited faster leaf senescence
compared with WT, and the expression of the soybean receptor-like protein kinase RLPK2 gene played an important role
in promoting leaf senescence.

Key words: soybean RLPK2 gene, leaf senescence, excitation pressure, antioxidant enzyme, malondialdehyde (MDA )
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SERRE 7 5 14 28 32 R B (P S TR, Ry B F
AR KN T TR A B 1 T %5
FER G A R v i 5% Sk KT 9128 4 R i
REEFRES SR 2Rl . A5
FEM IR EAEE T K RLPK2 R i ek a4 JF
AR BY AR AR O, X B R DR L e O i e
FEIEAT b7, i — 2048 7R % SE R FE AR D 0
R TRE , LA A JE 27 it R 5 2 DT 4 R R A
Yy i A SGEAEY) i B4R A Ee K

1A

1.1 MR RIEFFHE

A58 I FH 9 480 g I ( Arabidopsis thaliana )
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Fig. 1 Phenotype and gene expression detection of RLPK2

transgenic Arabidopsis thaliana
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Fig. 2 Changes of malondialdehyde (MDA) contents in
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(OX-1) during the natural aging process
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