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« Small RNA molecules; ~ 21-26 nt in 'Ieng’?[h

- Sequence-specific regulators of posttranscriptional gene expression

Voinnet, 2009; Sun 2012




MicroRNAs provide a potential new tool for crop improvement.
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= No miR156 precursors were found in public alfalfa sequence databases.

= Short miR156-like sequences were found in alfalfa NGS database, but not
long enough to predict secondary structure.
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= |n silico analysis identified 10 miR156 precursors in Medicago truncatula
sequence databases.

= M. fruncatula sequences were used to clone alfalfa miR156.
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M. truncatula sequences were used to clone alfalfa miR156 by PCR-based method.
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Plant height
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= Depending on the levels of
miR156 expression, flowering

time is delayed by 5-60 days.

=Regulators of flowering (FTa2 and
AP3 genes) are downregulated in
miR156* alfalfa.
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« Overexpression of miR156 improves important traits in alfalfa:

= Increased shoot branching=—> increased forage yield
= Delayed flowering —» extended vegetative growth, harvest time flexibility

= Increased root length and nodulation —» improved drought tolerance and N, fixation

Control

- Also some negative effects, especially at high expression levels; e.g.
reduced plant height, reduced stem diameter, excessive flowering delay.
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