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A NOVEL APPROACH TO STUDY cGMP SIGNALLING IN PLANTS
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The occurrence of the second messenger 3,5-cyclic guanyl monophosphate (cGMP) has been
shown in a number of plant species, including barley, tobacco and Arabidopsis. Physiological
processes where cGMP signalling has been observed, or has been inferred, to play a role include
chloroplast development, a-amylase production in aleurone tissue, NO-dependent expression of
defence-related genes and salt/osmotic stress. Until now, cGMP signalling has been studied by
pharmacological approach, using membrane permeable analogues of cGMP.

In this work we have developed a novel approach for studying cGMP signalling by expressing
mammalian soluble guanylate cyclase in plants. Transgenic Arabidopsis thaliana plants have been
developed which constitutively express a functional soluble guanylate cyclase (alpha and beta sub-
units). The expression of both sub-units of the enzyme was confirmed by Real-time PCR and
northern blot. These plants show a considerably higher guanylate cyclase activity and accumulate
many folds higher cGMP content as compared to wild type plants. At phenotypic level, transgenic
plants are more salt stress sensitive than their wild-type counter parts. Further work will consist in
using these plants to study the role of cGMP during physiological processes in plants especially
during defence responses.
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