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Progress in Study of Auxin Signaling in Plant Lateral Root Development
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Abstract

Roots are important to plants for uptake of water and nutrients, and lateral roots (LR) are the

most important part of the root system. Auxin is a master regulator for LR growth and development. Arabidopsis

is a tap root model plant and rice is a fibrous root model crop. This review showed progress in study of auxin

signaling in these plants lateral root development. Firstly, this review described models of LR initiation. After that,

we reviewed function of Aux/[AAs-mediated auxin signaling in LR growth and development, at the same time we

compared LR development in Arabidopsis with that of rice. Finally, we provided prospective views of this field at

the end of this review.
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A: lateral root initiation is controlled by periodic auxin signaling which located in basal meristem. I and II show cross-sections of roots in red boxes.
Blue represents auxin distribution in each cells. Red represents pericycle cells which will initiate lateral root. The horizontal arrow indicates time bar,
different colors in the bar corresponding to relative events above the bar. B: local auxin signaling in pericycle cells is sufficient for lateral root initiation.
I~II represent formation of a fully stained primordium by production auxin in a single xylem-adjacent pericycle cell. IV and V represent development
of a half-stained primordium by activation of iaaM expression in only one of two abutted cells which can recruit the neighboring cell as the second
founder cell and lead to staining of the progeny of only one founder cell. Arrowhead indicates the new cell wall.
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Fig.1 Models of auxin signaling involved in lateral root initiation (modified from references [19-21])
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Orange represents pericycle cells, blue represents expressions of DR5-GUS reporter genes in root cells. Members of Aux/[AA family genes involved
in lateral root development process from initiation to LR emergece. ARFs regulate the expression of down genes, IAAs repress the function of ARFs,
resulting the LR failing to development.
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Fig.2 Summary of members of Aux/IAA family involving in lateral root development (modified from reference [26])
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