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Phosphorylation: The molecular key to birch
trees' drought endurance
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BpSRK?2A interacts with and phosphorylate BpNAC90 and the working model
of how BpNAC90 modulates drought stress. Credit: Horticulture Research
(2024). DOLI: 10.1093/hr/uhae061

Drought stress poses a significant challenge to plant survival, affecting
growth and productivity. Transcription factors, particularly NAC
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proteins, play vital roles in plant responses to abiotic stress.

Despite extensive research, the mechanisms by which NAC proteins
confer drought tolerance remain incompletely understood.
Phosphorylation, a common post-translational modification, has been
shown to regulate protein function in stress responses.

Due to these challenges, there is a need to explore how phosphorylation
affects NAC protein function in drought tolerance.

A team from Northeast Forestry University published a study in
Horticulture Research on February 28, 2024, investigating the role of
phosphorylation in the drought tolerance of birch trees.

The study focuses on the NAC transcription factor BpNAC90,
demonstrating that its phosphorylation at Serine 205 enhances drought
tolerance by improving the activation of stress-responsive genes. The
findings provide new insights into the molecular mechanisms of drought
tolerance in plants.

The study utilized RNA sequencing and chromatin immunoprecipitation
sequencing to identify genes regulated by BpNAC90. Researchers found

that BpNACO90 binds to specific DNA motifs such as Eomes2, ABRE,
and Tgif?2 to activate genes involved in drought tolerance.

Overexpression of BpNAC90 in birch led to increased proline content,
enhanced superoxide dismutase (SOD) and peroxidase (POD) activities,
and reduced reactive oxygen species (ROS) levels. In contrast, knockout
lines exhibited decreased drought resistance. A key finding was the
phosphorylation of BpNAC90 at Serine 205 by the protein kinase
BpSRK2A under drought conditions.

This phosphorylation enhanced BpNAC90's DNA-binding affinity and
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its ability to activate target genes. The mutated BpNAC90 (S205A),
which cannot be phosphorylated, showed reduced but not abolished

drought tolerance, highlighting the importance of phosphorylation in
BpNACO90's function.

The study concludes that phosphorylation of BpNAC90 is essential for
its role in conferring drought tolerance through the regulation of proline
biosynthesis and ROS scavenging.

Dr. Yucheng Wang, one of the corresponding authors, said, "Our
findings reveal a crucial aspect of how birch trees respond to drought
stress at the molecular level. The phosphorylation of BpNAC90
significantly enhances its ability to regulate genes involved in stress
tolerance. This discovery could lead to the development of more drought-
resistant crops by targeting similar mechanisms in other plant species."

Understanding the role of BpNAC90 phosphorylation in drought
tolerance opens new avenues for improving crop resilience. By
manipulating similar phosphorylation pathways, researchers can develop
crops with enhanced tolerance to drought and other abiotic stresses.

According to the authors, this study provides a foundation for future
research aimed at enhancing the stress tolerance of economically
important plants, contributing to sustainable agriculture and food
security in the face of climate change.

More information: Zhibo Wang et al, Phosphorylation of birch
BpNAC90 improves the activation of gene expression to confer drought
tolerance, Horticulture Research (2024). DOI: 10.1093/hr/uhae061
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