Effects of exogenous 5-aminolevulinic acid on
PIP1 and NIP aquaporin gene expression in
seedlings of cucumber cultivars subjected to
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ABSTRACT. Aquaporins play a direct role in plant water relation
under salt stress, but the effects of 5-aminolevulinic acid (ALA) on
aquaporin gene expression in salt-treated plants remain unknown. This
study investigated the potential effects of exogenous ALA (50 mg/dm3)
on aquaporin expression levels under salt stress (75 mM NaCl) in the
salt-sensitive (Jinchun No.4) and the relatively salt-tolerant cucumber
(Jinyou No.1) seedlings. The expressions of cucumber PIP aquaporin
gene (CsPIP1:1) and cucumber NIP aquaporin gene (CsNIP) were
analyzed in 20-day-old seedling leaves at 2, 4, 8, 16, and 24 h after ALA
treatment. After treatment with saline alone and ALA alone, CsPIP1:1
and CsNIP gene expression levels in the 2 cucumber cultivars increased
to maximum at 2 h. The aquaporin gene expression in salt-treated
cucumber seedling leaves was considerably higher than that in leaves
subjected to exogenous ALA. Further, the aquaporin expression levels
in Jinchun No.4 were higher than those in Jinyou No.1, reaching 5.20Genetics and Molecular Research 13 (2): 2563-2573 (2014)
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and 2-fold induction levels, respectively. After treatment with both
ALA and NaCl, the CsNIP gene expression was downregulated in both
the cucumber cultivars, while that of CsPIP1:1 decreased at 2 h and
then increased to 3.8-fold in Jinchun No.4. In Jinyou No.1, CsPIP1:1
gene expression gradually increased to 2.3-fold at 4 h, followed by a
decline in expression. The results indicated that ALA might delay and
counteract the upregulated expression of CsPIP1:1 and CsNIP genes in
cucumber seedlings under NaCl stress. Thus, salt tolerance of cucumber
seedlings might be enhanced by ALA application.
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