
©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 15 (2): gmr.15027848

Cloning and characterization of a novel 
betaine aldehyde dehydrogenase gene 
from Suaeda corniculata
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ABSTRACT. Glycine betaine is an important quaternary ammonium 
compound that is produced in response to several abiotic stresses in 
many organisms. The synthesis of glycine betaine requires the catalysis 
of betaine aldehyde dehydrogenase (BADH), which can convert betaine 
aldehyde into glycine betaine in plants, especially in halotolerant plants. 
In this study, we isolated the full-length cDNA of BADH from Suaeda 
corniculata (ScBADH) using reverse transcriptase-polymerase chain 
reaction and rapid amplification of cDNA ends. Next, we analyzed 
the expression profile of ScBADH using real-time PCR. The results 
showed that ScBADH expression was induced in the roots, stems, and 
leaves of S. corniculata seedlings under salt and drought stress. Next, 
ScBADH was overexpressed in Arabidopsis, resulting in the transgenic 
plants exhibiting enhanced tolerance over wild-type plants under salt 
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and drought stress. We then analyzed the levels of glycine betaine and 
proline, as well as superoxide dismutase (SOD) activity, during salt 
stress in WT and transgenic Arabidopsis. The results indicated that 
overexpression of ScBADH produced more glycine betaine and proline, 
and increased SOD activity under NaCl treatment. Our results suggest 
that ScBADH might be a positive regulator in plants during the response 
to NaCl.
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