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Overexpression of AVP1 Gene Improved the Tolerance to

Low Phosphorus, Salt and Drought Stress in Sugar Beet

SUN Yagqing', WANG Xiaojiao'*, LIU Xue', LI Ningning', Li Guolong', ZHANG Shaoying""
(1 College of Agriculture, Inner Mongolia Agricultural University, Huhhot 010019, China; 2 Inner Mongolia Academy of
Agriculture and Animal Husbandry Sciences, Huhhot 010031, China)

Abstract: In order to explore the effect of H' -pyrophosphatase coding gene on phosphorus absorption and
resistance of sugar beet, and to realize the utilization of excellent genes in sugar beet genetic engineering,
AVPI gene encoding vacuolar membrane H' -pyrophosphatase of Arabidopsis thaliana was used to trans-
form sugar beet, and the low phosphorus tolerance, salt tolerance and drought resistance of transgenic
sugar beet were analyzed in this study. The results showed that AVPI gene could be expressed in the
roots and leaves of sugar beet plants, and the expression level increased under stress. Under the condition
of controlling phosphorus supply. the phosphorus content of transgenic sugar beet was significantly higher
than that of wild type. Under drought and salt stress, AVPI gene increased significantly in transgenic
sugar beet. Under 200 mmol/L NaCl treatment or 7 days after natural drought, the growth of sugar beet
plants was inhibited, while the transgenic plants got less inhibited degree significantly. In addition, with
the aggravation of salt and drought stress, compared with wild type plants, the MDA content of transgenic

plants was lower and the proline content was significantly increased. AVP1 gene could reduce the damage
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of stress to the cell membrane of sugar beet, improve the osmotic adjustment ability of sugar beet cells,

thereby enhancing the salt tolerance and drought resistance of sugar beet.

Key words: transgenic sugar beet; AVPI gene; phosphorus absorption; abiotic stress; resistance
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