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Involvement of Arabidopsis GRF9 in Tomato Root Growth and Response Under Polyethylene

Glycol Induced Water Stress

ZHANG Lili'2, LI Guangjie', LU Yufang', SHI Weiming'*

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to improve water stress tolerance of tomato (Solanum lycopersicum) plants, an expression vector containing
an arabidopsis 14-3-3 protein, Arabidopsis General Regulatory Factor 9 (4tGRF9) cDNA driven by a cauliflower mosaic virus
35S promoter was transferred into tomato plants. Tomato wild-type (WT), two lines of GRF9-overexpressing tomato plants (E2,
E7) were treated with 20% polyethylene glycol (PEG6000) to induce water stress under hydroponic culture conditions. Results
showed: 1) The degree of water stress tolerance of transgenic tomato plants was found to be significantly greater than that of
wild-type tomato plants as measured by root architecture development. The relative inhibition ratio of total root length of three
lines tomato plants (WT, E2, E7) was 43%, 28% and 30%, respectively; the relative inhibition ratio of root surface area of three
lines tomato plants (WT, E2, E7) was 46%, 33% and 35%, respectively; the relative inhibition ratio of root volume of three lines
tomato plants (WT, E2, E7) was 47%, 32% and 29%, respectively; the relative inhibition ratio of root diameter of three lines
tomato plants (WT, E2, E7) was 29%, 21% and 22%, respectively. 2) GRF9 favored the accumulation of sucrose in transgenic
tomato (E2, E7) roots, and the root dry weight was 23% higher than that of WT. 3) In addition, GRF9 enhanced the activity of
plasma membrane H"-ATPase in transgenic tomato (E2, E7) roots, and the root proton secretion was 35% higher than that of WT.
Taken together, all the results indicated that under PEG-induced water stress, GRF9 is involved in enhancing proton secretion and

accumulating more sucrose in the root to guarantee greater root architecture development on total root length, root surfaces area,

OIATE . VLIREHELLA T H (BK20151053) A ERHE B pg 5t - 058 B AR QF LA SUs R I H (ISSASIP1604) %t 1)
* 3@ AAE # (wmshi@issas.ac.cn)
YEZTA : BRI (1989—), &, WL N, o A, B N RS 55 48 B A A 54 F st % 5 1 9B 5% o E-mail ; lizhang@issas.ac.cn

http://soils.issas.ac.cn



513

FCANANAE : SURIIT 14-3-3 H 11 GRF9 AR AR 22 e N /K 23 Bk i 4= AL ] 75

root volume and root diameter. Therefore, Arabidopsis GRF9 plays an important role for tomato plants response to water stress.

Key words: Solanumlycopersicum; GRF9; Root architecture; Proton secretion; Water stress
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Table 1 Gene-specific primers used in this study
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Fig. 1 PCR analysis of GRF9 gene (A) and relative expression of GRF9 gene (B)
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Fig. 2 Relative inhibition ratios of tomato root architecture parameters under water stress
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Fig.3 Dry matter weights and sucrose contents in tomato shoots and roots under water stress
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Fig. 4 Proton extrusion or PM H*-ATPase activity in tomato roots under water stress
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