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Effects of aluminum stress on the activity of PIN2
protein in Arabidopsis thaliana apical roots

CAO Hua-Ping, WU Dao-Ming, GAN Hai-Hua, SHEN Hong"

( College of Agriculture, South China Agricultural University, Guangzhou 510642, China )

Abstract: There is closely relationship between Al-influenced auxin transport and auxin transporter. PIN2 is an auxin
efflux carrier protein, it unique localization may responses to Al-influenced auxin transport. In this study, using pin2,
PIN2[] :: [JGFP and WT as experimental materials, the effects of Al stress on PIN2 protein activity , distribution and
Al internalization were investigated with confocal laser scanning microscope. The results indicated that short-term Al
treatment or low Al level increased the activity of PIN2 protein in apical cells of Arabidopsis seedlings, while long-term
Al treatment or high Al levels inhibited it. The activity of PIN2 protein reached the maximal value in response to 100
wmol + LAl for 4 h. The results from Western-blotting analysis indicated that Al enhanced the accumulation of PIN2
protein on cell membrane, while decreased it in vesicles. Brefeldin A (BFA) ,an inhibitor of vesicle transport suppressed
Al-induced allocation of PIN2 protein. On the other hand, Al stress could increase the accumulation of H,O,in apices.

pin2 had a higher H,0, accumulation and a lower relative root elongation than WT. And the results from Al-Morin stai-
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ning analysis indicated that pin2 had a lower Al internalization than WT. Taken together, the above results suggested that

100 wmol + L' Al induced the highest activity of PIN2 protein, and enhanced its accumulation in horizontal direction of

plasma membrane and Al internalization , thus mediated root growth. The results would provide scientific basis for elucida-

ting Al-influenced auxin transport.
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Fig. 1

Effects of Al stress on root growth of Arabidopsis seedlings ~ A. The control (CK) ; B. 100 pmol - L' AICL,; C. Length of tap root;
ar p. g 3

D. Relative root elongation. The data were means +SE (n=10). Different letters indicate significantly differences at P<0.05 level. The same below.
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Fig. 2 Effects of Al on H,0, accumulation in Arabidopsis roots ~A. CK; B. 100 pmol - L AICI, ;

C. Relative fluorescence intensity of H,0,. The data are means +SE (n=3).
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Fig. 3 Effects of Al concentrations and durations on PIN2[] :: [JGFP activity in apical roots
A. Different Al concentrations for 4 h; B. Different Al durations (100 wmol - L AICL, ,h).
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Fig. 4 Effects of Al stress on PIN2[]:: [JGFP protein accumulation in apical roots of Arabidopsis seedlings
A. The control (CK) ; B. 100 wmol + L™ AICI,.
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Fig. 5

plasma membrane and endosomes of cells

Distribution of PIN2 protein in tissues between
CK. The control
(CK) ; BFA. 20 pmol - L" BFA; AL 100 pmol - L' AICL,; Al+
BFA. 20 pmol « L' BFA + 100 pmol - L™ AICL,.
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Fig. 6 Al internalization in apical cells of Arabidopsis seedlings ~A. pin2; B. WT. Arrow indicates Al internalization in the cells.
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