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Casparian strip is made of lignin deposited between endodermal cells. MYB36
positively regulates genes required for both polymerizing lignin and locating
lignin polymerizing machinery to the Casparian strip deposition site. Credit:
Takehiro Kamiya
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Researchers at the University of Tokyo and Aberdeen University have
identified the master switch for formation of the Casparian strip, a
special structure in the root that plays an important role in nutrient
uptake.

The Casparian strip is made of lignin, the main component of wood,
deposited in a particular location (the anticlinal cell wall) in between
endodermal cells in the root. By filling the gap between cells, the
Casparian strip prevents harmful materials from entering into plants and
also prevents leakage of nutrient from roots. Although the Casparian
strip was first described in 1865 by Robert Caspary and several proteins
involved in its formation have been identified, the overall process
remained unclear.

The research group of Lecturer Takehiro Kamiya at the University of
Tokyo Graduate School of Agricultural and Life Sciences and Professor
David E. Salt at the University of Aberdeen isolated an Arabidopsis
thaliana mutant with altered leaf concentrations of elements and
identified MYB36, a transcription factor, as the causal gene of the
mutant. MYB36 turns on transcription of multiple genes involved in
Casparian strip formation, leading to localized lignin deposition in the
Casparian strip formation site. Furthermore, the groups succeeded in
building Casparian strip-like structures in cells which do not normally
form Casparian strips by expressing MYB36 in those cells. These results
demonstrate that MYB36 is the master regulator of Casparian strip
formation.

This discovery will contribute to our understanding of the control of the
Casparian strip and its function in plant nutrient absorption as well as to
developing crops with improved efficiency of nutrient uptake.
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https://phys.org/tags/cells/
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  More information: "The MYB36 transcription factor orchestrates
Casparian strip formation", Proceedings of the National Academy of
Sciences Online Edition: 2015/6/30, DOI: 10.1073/pnas.1507691112
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