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This work aimed at examining molecular components that allow for a trade-off
between growth and defense mechanisms in plants, focusing on the full-size
ATP-binding cassette (ABC) transporter, ABCG36, in Arabidopsis thaliana.
The first part of my work provided compelling evidence that ABCG36 does
indeed function as a valid exporter of the phytoalexin, camalexin (CLX), and
thereby elucidates its key role in plant defense mechanisms. In addition, we
investigated the regulatory mechanisms governing the substrate preferences
of ABCG36, distinguishing between indole-3-butyric acid (IBA) and CLX
transport. We identified and characterized the leucine-rich repeat receptor
kinase, QIAN SHOU KINASE1, as a key player in the modulation of ABCG36
activity, providing a new perspective on how plants fine-tune their
growth-defense balance. A fascinating facet of this study is the investigation of
specific phosphorylation sites on ABCG36, particularly in a C-terminal cluster,
and their influence on substrate specificity. This unique mode of regulation
clearly defines IBA and CLX transport, deepening our understanding of ABC
transporter regulation in the plant kingdom.
The second part of my thesis clarified this concept by using the abcg36-5 allele
of ABCG36, which carries a L704F point mutation in a so-called 'leucine plug'.
This exchange revealed a remarkable dissociation between IBA-induced root
growth and extracellular defense responses. Interestingly, although this
mutation caused a loss of CLX transport capacity, it had no effect on IBA
transport. Both ATPase activity assays and molecular dynamics simulations
highlighted IBA as a common substrate, with CLX remaining exclusive to
wild-type ABCG36. Mutational analysis, focusing in particular on L704,
highlighted its key role in determining ABCG36 substrate specificity, thus
shedding light on its importance in the transport of indolic compounds.
In conclusion, this research work makes a substantial contribution to our
understanding of substrate specificity in ABC transporters in the plant context
and above. It provides insight into their multiple roles in essential plant
biological process, including growth and defense.
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