
 

Plant hormone strigolactone plays key role in
response to drought stress
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Figure 1: Effect of drought stress on strigolactone-deficient Arabidopsis plants
(left) compared with wild-type plants (right). Credit: C. V. Ha, et al.

Under environmental stresses such as drought and salinity, plants may
experience restricted growth and productivity—stress responses that are
mediated by complex molecular signaling networks. An international
team of researchers led by Lam-Son Tran and colleagues at the RIKEN
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Center for Sustainable Resource Science has now identified a previously
unknown signaling pathway that plays a key role in stress tolerance.

The newly discovered signaling pathway is based on the hormone
strigolactone. The synthesis of strigolactone, and the plant's response to
its presence, is controlled by a gene family known as More Axillary
Growth (MAX), defects in which can lower concentrations of the
hormone or impair plant responses to it. Tran and his colleagues found
that Arabidopsis plants with defective MAX genes were much less
resilient to drought and high salinity than wild-type plants (Fig. 1).
Application of artificial strigolactone, however, restored the resistance
of low-strigolactone mutants to drought stress and even improved 
drought resistance in wild-type plants.

By examining gene expression in max mutants, the researchers
uncovered multiple genetic targets of the strigolactone pathway. The
expression of many of these genes was already known to be induced by
drought or hormones such as abscisic acid, suggesting that plants
integrate multiple hormonal pathways to provide complex and finely
tuned responses to stress.

One way that strigolactone acts is by regulating plant transpiration rates.
Under drought conditions, max mutants lose water faster than wild-type
plants. Tran's team found that the mutants had more stomata than their
wild-type counterparts and their stomata closed more slowly when
subjected to abscisic acid. Strigolactone therefore controls both stomatal
development and stomatal function.

The gene expression results, however, also suggested a second
mechanism of strigolactone action. Photosynthesis-related genes are
upregulated in max mutants, implying that normal strigolactone signaling
might suppress photosynthesis under environmental stress, reducing
demands on the plant's resources.
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The team's research provides a basis for developing genetically modified
drought- or salt-tolerant crops by manipulating genes in the strigolactone
synthesis and response pathway. "Stress-inducible promoters could
switch on the strigolactone pathway when plants encounter stress," notes
Tran. "Thus, under normal growing conditions, the plants could grow
without any yield penalty."

There is an intriguing further possibility for growing crops under tough
conditions. As Tran points out, the application of artificial strigolactone,
although expensive to manufacture at present, could be used to increase
tolerance to drought stress as an alternative to developing drought-
resistant transgenic crops.

  More information: Ha, C. V., Leyva-González, M. A., Osakabe, Y.,
Tran, U. T., Nishiyama, R., Watanabe, Y., Tanaka, M., Seki, M.,
Yamaguchi, S., Dong, N. V. et al. "Positive regulatory role of
strigolactone in plant responses to drought and salt stress." Proceedings
of the National Academy of Sciences 111, 851–856 (2014). 
dx.doi.org/10.1073/pnas.1322135111
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