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Through form to function:

Root hair development and nutrient uptake

Simon Gilroy and David L. Jones
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Root hair development 10 S U gou 9 A,
Cell fate specification
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Although it has been known for decades that only some root epi- Fe O

dermal cells are destined to develop hairs (trichobfast®) past e ) )
few years have seen an explosion of information about how tifs* Jdolw Sslagi had puiailave o ads aizx Sl 2iz)e

occurs. The decision to become a trichoblast or not happens easyp ,>(L& igu\l-!ss-.eﬂ)-*isﬂw [GYYCIANE V] VR WV :5|)J. ol
in development. From the time of their formation in the merisal wsls &, eS> S o,L,s |, wleMbl Hlxail bo awiS JLwsS,

tematic zone, trichoblasts can be distinguished from atrichoblagts ¢l eac L VaLs CawMugSuy Sly puowai 03,5 oidliw

by differences in their cytoplasmic structure (e.g. reduced vacuqs : ) ¢ o e .
lation)®. Two basic schemes describe root-hair-fate specificatié% L>U s e ol S SIS Linio 5l o JelSs b

(Fig. 1). In plants, such @&hleumand Hydrocharistrichoblasts Jibw 5> a8 uld wolas b wlgine ol 95055, (voinny 0

form from an asymmetrical division of a protodermal ceII.Ase<}l»-a-u\1-.’95-!.)JT sllore> JuSis 0s,S pS) Yl oMy giuw
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trichoblasts form from epidermal cells overlying the junction o§jrahcordyH ¢ muelhP Jio (soldlS ,5.5,l5 39>9 oaiiS

two cortical cells. This patterning leads to files of trichoblasts. 5 JSLa . | 5 ol ol
interspersed with files of atrichoblast@ig. 1), and suggests WgSs )59 Sl J V)laiel wla, ._)_I

intricate cell-to-cell communication soon after formation in th@-4> U*‘-‘-"“‘"-*S_"*-‘IJl )3 903 9 b, P93 £97-394e0 J‘S""“
meristem. The cortical cells might relay positional information to thes—wgy wleol 51 cowMueSyy JSow vlalS ol 55960
overlying epidermal cells to lay down these precise patterns of cgdl ul.5gxin0 Sl uline Jolw 95 (sw il S Jolw
fate. Recent evidence suggests genes, SUFRANSPARENT g 1S a0 la> b cowlMgSuyl 5l 1) B cowlusSuy S aws
TESTA GLABRATTG) and GLABRARGL?), are also involved IS 5l asy Joluw @ Joloo Ssy bl s o Sloi
Cgiyaw e Sy iz S8l ad e 1) piwye 5> SyS
in fate specification in the shoot epidermis, and are negative rasLigs (sublei Shy (swyam! S Jolw cusdgo v aiunly
scriptional regulators of root hair formatfoh Conversely the .. . 5. . ' Liye | |
myb-like transcription factor encoded by tG&APRICEgene is Yo u G'I')I;p | ,&f{‘gﬁ.(;)le:\l‘?S}E%I'ﬁNERAi;T\IKRT Jio d:;
thought to be a negative regulator of non-hairfate 3 (GTT) N
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