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Molecular Control of Plant Trichome Development
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Abstract: Plant trichome is a specialized unicellular stiucture that develops on surface of organs. Recently, many genes have been
identified to control the initiation and morphogenesis of the tiichomes using Ambidops as a model. All of them encode several class-
es of transciiptional factors including MYB ( GLABROUSI « TRIPTYCZHON . CAPRICE . WEREWOLF) , WD-40 type ( TRANSP AR -
ENT TESTA GLABRAI) ,bHIH ( GLABROUS3 ), HD-ZIP ( GLABROUS2) and a WRKY-related transcription factor ( TRANSP AR -
ENT TESTA GLABRA?) . Detailed molecular studies show that a GLI IWER-GI3-TTGI complex regulates trichome and root hair ini-
tiation. During the formation of each organ, the two neighboring cells are capable of competing with each other to express regulators
that specify the primary cell fate (including GL1WER, G13, TIG1 ,GL2) , as well as those that prevent their neighbors from adopt-
ing this fate ( including CPC and TRY). The regulatory circuit is als involved in other developmental processes, such as seed coat
and hypocotyls stomata formation.

Key words: Arabidopsis thaliana; tnchomes; root haiy transerptional factors

1.2 1 .1,
T AT, ReR, BER
(1 X 100080
2. s 100875)
s s M'YB ( GLABROUSI « WEREWOLF'. TRIPTY -
CHON . CAPRICE), WD40 ( TRANSPARENT TESTA GLABRAl') ,bHIH ( GLABROUS3),
HD-ZIP ( GLABROUS2) , WRKY ( TRANSPARENT TESTA GLABRA? ). Gl |
WER-GI3-TTGI . ,
( GL1/WER, GI3,TIG1, GL2) , ,
( TRY CPC). , ( S )
: Q344 : A : 0379-4172(2003) 11-1078-07
(Trichome) ; , (
) 9 ) N 9
[
2 b4 2 ° 2
: 2003— 04— 30; : 2003— 07— 07
[ Supported by the Transgenic Plant Program of the Ministty of Science and Techmolbgy of Ching
(1978=), ) .
(1963—). . > s s , : . Ermail; ybxue @genetics. ac. en



11

1079

[5]

1 EHlxEEXFTHER

[3.6]

( GLABROUSL )'*? . TTGI ( TRANSPARENT TESTA

GLABRAI )" @3 ( @ABROUS3 )" . GI2 ( GLA-
BROUS? )**. TT@ ( TRANSPARENT TESTA
GLABRAL )'* . TRY ( TRIPTYCHON ). CPC ( CA-
PRICE)""” WEREWOLF ( WER)'" . 3

.GL1 WER.TTG1  GI3.

Qal
gl 19y
, gll 1
[ 16] ) Gl
gl “ Lands-
berg” i "Gl
R2R3 MYB , 2%
, 3 2 o3
. Gl
" Gi]
[
[’181 , G2 [ 9] .
TTGI WD40 ,
3 341 ; ,
; TTGI
(210 gl
, ttgl
; tigl
, . ttgl
“TLandsberg” s
R (€]
", , TIG1 GL3
GI3 R bHIH
tigl
TIG1 GL3 . G2
TIG 1 o
s (17 ’
. bBHIH  , 637 :
R DELITA B gl
gll , “Landsberg”
[ , , gl—3 , ,
GLI , [13] ;
“ CGolumbia( Col) " .23



1080 30
, , . WER
( ,DNA ) . . CPC , ,
GL3 . ¥, RY cpC
,GI3 GLI ,GI3  GLI MYB- ,
GI3 GLI DNA- ,
gi3 e
: cPC
bHIH-WER '™,
GL2 Homeobox( ) 2 REEBEBRREXEWRETEN
" (HD-ZIP), 2.1
. d2 , 3
M, g2 (GLI.GL3 TTGl) MYB-
: bHLH-WD40 ,
[13 [ 11, 1]
,G12 TIG1  GLI . g3, gl Hpzp 'Y, . Gl
gl A2 - GL3.TIG1 gl , ,
GLI1 G2 , GLI TIG1 t
@ , TTG1  GLI
Gl TTG . : e
WRKY , 429 : ,GLl GL3 TIGI GL3
, ,GL3 TIG1  GLI ,
. 1tg2-1 GL1-GI3-TIG1
(=>95% ). \ 2 GL3 ,
3 ; ; t1gl )
4 , GI3 TIG 1
WER ; GL3 tigl ,
MYB RR3IMYB ,  GL3 TG 1 o G 3
2 R2R3 MYB GLl At ,
MYB23 . WER 3 2 \ : TTG 1 GLl GI3
203 - Northern ; tgl ,
, “N” , TIG 1
. WER “N” , GLl  GI3 \
, wer 90 % TIG1 GL3 t
, 5% ; wer MYB-WD40-bHLH ,
, L tgl 1 ttg21 , itgl
, TRIPTYCHON ( TRY)  CA- 1g?2 , . gb1
PRICE( CPC) , , g -
U TRY 1 , TIG2  GI2
ry , DNA @c 7622 d2 .
a2+ . 12 \ , 34



11

1081

LT Q2 :
14
, " TG
, CPC TRY
(4 ] [124]’ TTG] GlLl
, Gl
) TTG . IRY  (OTYLEDON
TRICHOMEI ( COTI )
oma au
. gl gl
,TIG1  GLI
. TRY
, GLI TTG1 ,
GLI TTGI gl gl try
trgl
TRY  TIGI GLI®
(GLL*® 358 )
i GLI-TRY-TTG1
iy Y
10% , TRY
. , TRY
. CPC :
, TRY 28 gp
@c , q , GL.2
. CPC  TRY GL2
, (
). , CPC  TRY 1
MYB , MYB/hHIH TG 1
[19
i AMYB23
MYB 35S
TTG1 5 gl
U AMYB23
. GU .
AMMYB23  GLI.WER ,
. WER Gl
, WER . : GLI WER ;. WER
. @I WER @l Gl

WER dlI

e , AMYB23
GL1WER ,
[7] .
2.2
2 “‘H 7
“N ”’ 7 [ 2,23
(1. , WER “N”
wer-1 , 355
WER ;
, 35S WER
a2 . ) “H”
, , gl gl
el )
“‘q , TIG1 ,
GI12 B wWER Gl
,WER GLlI -
i WER
BHIH  ;TIG1
1 MYB-bHIH-
WD40 L@ 3
[ 1]
MYB , CPC
, WER
cpe g2
gD, CPC GI2 :
GL2 ; qpe gl
, CPC  TTGI
TIG1 G2 ,
TIG1  GL2 GLI '
,WER CPC
, wer cpe ,
;WER  CPC
bHIH , CPC :
CPC._ | “N” WER-bHLH



1082 30

. WER-bHLH , . CPC  TRY (
CPC-HHIH , WER 1, GL.2 ,
“ N” ) CP(: 13 H 2 . ,
[13] [13,19]
,WER CPC ; . , ,
CPC  WER, CPC, GL2 . MY B BHLH WD40 .
,CPC TRY TRY , ,
[19
. MYB bHLH AWD40 ,
Roal Trichome
l Cortex | | Corten | | Cortex I | Corlex |

Trichome Trichome

N posilon l H positionm

ur
[ Cortex | Corlex Corlex Corlex Corlex r Corlex
el
NPT
l v +
CPTRY
D CIERTES
Rt)ol hair Rool hair Trichome Trichome
1
, S CHCR
“p 7 ( ) N ( )
) s S dhiefelbein! " .

Fig.1 Models for cell-type patterning in the root and shoot epidermis of Arabidopsis
The upper part of the figure shows the cells with equivalent develpmental potentials, whereas the bwer one shows the cells that have been
specified to adopt a particular fate. In the 1ot a positional cue (indicated by the block symbol) directs the outcome of the pattering
mechanism. A root epidemal cell in the “ H positiod (between two underlying cortical cells invariably adopts the hair cell fate,
whereas a cell in the* N position’ (outside a single cortical cell) adopts the non-hair cell fate. A primary trichome cell would

invariably adopt a trichome fate, Modified from Schiefelbein!'
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