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Characterization of poplar budbreak gene
enhances understanding of spring regrowth

July 12016

A

WT-717

EBB1-oe

Shown are bud and apex growth differences of the plants WT-717 (wild type
found in nature) and EBB1-oe, which is transgenic or modified in the laboratory.
Differences can be seen in a dormant bud of each (A, B, D, and E) andactively
growing vegetative tips (meristems; C and F). Note the transgenic line’s
difference in shape of scales, which form a more open area around the meristem.
In wild type buds, the meristem is more compactly surrounded by the buds’
scales (B and E). Close-up magnifications of those same sections (A and D).
(Scale bars: A and D, 500 um; B, C, E, and F, 100 um.) . Credit: Y. S. Yordanov,
et al., “EARLY BUD-BREAK 1 (EBBI) is a regulator of release from seasonal
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dormancy in poplar trees.” PNAS 111(27), 10001-06.

Trees in temperate climates undergo annual cycles of growth and
dormancy corresponding to summer and winter seasons, a critical
strategy that allows perennial plants to survive cold and dehydration
during the winter months. These important transitions are controlled by
the length of the day, or photoperiod, and temperature, but the exact
mechanisms by which these annual cycles are initiated in the trees are
still poorly understood.

The gene identified and characterized in this study will enhance the
understanding of how woody perennial plants begin their growth cycle,
enabling development of new approaches to population management,
genetic engineering of dormancy-related traits, and breeding trees better
adapted to changing environments such as a warmer climate.

A research team at Michigan Technological University and Oregon State
University has identified and functionally characterized a gene called
Early Bud-Break 1 (EBB1) in poplar, a bioenergy feedstock. This gene
serves as a "master regulator” in the timing of spring growth reactivation,
or budbreak. In addition, the protein encoded by EBB1 was found to
function in many other processes critical to survival in poplar, including
nutrient cycling and root growth.

Results showed that overexpression of the EBBI gene is sufficient to
accelerate bud-burst, whereas down-regulation delays budbreak,
enhancing the understanding of dormancy release in woody perennial
plants and enabling development of new approaches to breeding trees.

More information: Yordan S. Yordanov et al. EARLY BUD-BREAK
1 () 1s a regulator of release from seasonal dormancy in poplar trees,
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