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STF mediated control of leaf blade outgrowth improves biomass yield

Million Tadege
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Leaf blades are the energy powerhouse of plants where solar energy from the sun and carbon dioxide from the atmosphere are
assimilated to make sugars. Polarity patterning along the dorsoventral axis of the leaf is thought to be required for flattening
of the leaf blade, but the underlying molecular mechanism of blade outgrowth is unclear. We have previously reported the
identification of a key regulatory gene called STF that controls leaf blade size in Medicago and tobacco. STF is expressed in a
developmentally regulated manner during leaf morphogenesis in a very narrow region at the junction between the adaxial and
abaxial domains of the middle mesophyll and leaf margin. Our data suggests that STF directly activates cell proliferation in the
middle domain by activating cell division promoters and repressing growth repressors. STF also antagonistically interacts with
abaxial and adaxial factors to prevent their expression in the cell proliferation zone of the margin providing a mechanistic context
for the effect of polarity on blade outgrowth. Loss-of-function of STF in Medicago leads to a three-fold decrease in total above
ground biomass. We found that introducing this gene into the model grass Brachypodium distachyon by genetic transformation
increases leaf blade outgrowth (leaf width) by more than 65% of the corresponding unmodified wild-type. This suggests that STF
could be used to significantly improve photosynthetic efficiency and biomass yield in priority biofuel crops such as switchgrass
and sorghum.
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