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Abstract : Poplar (Populus) is an important timber production species for industry. Drought has become an
important factor affecting the sustainable development of poplar plantations in arid and semi-arid areas in
Northern China. Under osmotic stress,such as drought, plants often accumulate free proline to alleviate the
damage caused by stress. P5CS ,a gene encoding a key enzyme of proline synthesis,plays an important role
in regulating free proline synthesis and enhancing drought tolerance in plants. In this study, PagP5CSI ,a
key gene of proline biosyhthesis,was cloned from P. alba X P. glandulosa and transformed into P. alba X
P. berolinensis ,and the function of PagP5CS1 transgenic poplar was identified from phenotypic, molecular
and physiological levels. The constructed PagP5CS1 overexpression vector was transformed into P. alba X

P. berolinensis by leaf disk method,and 12 poplar lines with PagP5CS1 overexpression were successfully
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obtained,among which the transgenic line with the highest expression level was 8. 3 times that of the wild

type. Compared with the wild type, leaf wilting degree of overexpression lines was lower after drought

stress treatment. Under drought stress,the gene expression level of P5CSI and proline content in the over-

expression lines were higher than those in the wild type,indicating that the overexpression of P5CSI en-

hanced the drought tolerance of poplar,and P5CSI played a positive regulatory role. In conclusion, P5CS]I

of poplar is highly responsive to drought stress,and PagP5CS1 overexpression poplar can enhance drought

tolerance by increasing proline accumulation.
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Table 1  Cloning primer sequence of PagP5CSI1 gene
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Fig. 2 Agarose gel electrophoresis map
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Fig. 3 Detection of transgenic poplar with PagP5CSI gene
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Fig.5 Phenotypic analysis of drought tolerance of transgenic poplar with PagP5CS1
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