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Recent Advances in Studying the Regulatory Network of Plant Stem Cells

Zhao Zhonghua, Nan Wenbin, Liang Yongshu, Zhang Hanma*
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Abstract Stem cells in plants are the ultimate source of cells and also the signaling centre of the
postembryonic development of various tissues and organs. Their regulation is a key area in plant science research.
Studies in the model plant Arabidopsis in the past two decades have discovered many key regulators of plant stem
cells, but how these factors interact, in particular how the different regulatory pathways integrate is a key question
for future plant science studies. In this article, we briefly summarized some recent progresses in studying the
interactions of plant stem cell regulators, with WUSCHEL-RELATED HOMEOBOX (WOX) proteins at the center
of focus, and discuss the possible directions for future research in this area.

Keywords plant stem cell; regulation mechanism; WOX
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1 WOXEHARIE

WOXE [ 5 & T [ e R 380 s R 7 KO,
LR35 A5 1A HO0A 24 JE R 740 1 1) fiE S5 DN A
F 45 A IR W8 e -2 i€ (helix-turn-helix, HTH)[A]
VoS RO, R O AR Ty, S
WOX. HD-Zip. KNOX. PHD. BELLAHIZF-HD/s
PSR, S, WOXER [N TR AT, 351 5
WUSCHEL(WUS)#z [ AH L IIDNASS 5 3. $Ul 7
TFIL R WOXZEIBIE A 15 5, 4359 A WUSHI
WOXI~14", WOXHE FM/EH AR iz, HIiRews
KGR G TUMgEfE. K. g msm
PR AES B AR S Y A KR F R, B
HUER 40 PR (1 I T A a5 b i 48,

2 ERTHMIBEER
QGG 2 T, PR, e
S TR A T B L Lol R UG S X B o X

NI = A . ZERT A T2
RO HEMRN, EYERF 2D EH o Fr s K
R ek, Tk OB O & T BN
NIIHEST, I 2 K IWUS-CLV 3 4538 % & 6 5 4
% . HECATE(HEC). HAIRY MERISTEM(HAM)%%
Z VAURE) F T 52 2 R 4 Y 5 83234 ] 1 A
2.1 WUS-CLV3RiRiE= @
WUS/EWOX G H A e B R IR R, 2
ERT AR E B 7. Ehes 5 —EE
WA K CLV3E il — A S st 08 5, fE R A
Dige b, CLV3 5 WUSHIAE FAH B, WUSHE 3141 i
FEME M LERE, SR Ih e 3 8RR Tl 2k, it
ik A ) 7 [ 2R AT 4 B A R 4 I, AH R CLV3 )
REB I ) 3 B 2R 2R 00 A= X R 2522 1 41 i K 1
hne #EFEFRIER b, WUSE CLV3) 33k X
AHEBHANTE S, WUSF B AL 3Rk, 1 CLV3N)
FBAE L X R IARSS, WUSTE [ HE WA LU0 i)
HL X ), FEAE O X AR HECLY3ZR I, 1 CLY3N
EBR S WUST) 2 I8 B A IE X 7] 0 X, A

1 BT WOXRIEE E R REER RIEERTE S THK 1011230

Table 1 The expression pattern and function of WOX family genes in Arabidopsis (modified from reference [10])

BN 4 RIERA e 27 3k
Gene names Expression pattern Function References
wuUsS Shoot apical meristem, ovule, Shoot stem cell maintenance, ovule and [5,12,15]
inflorescence inflorescence development
wox1 Lateral organ primordial, Lateral organ formation and inflorescence [12,16-17]
inflorescence development
wox2 Apical embryo domain, leaf Embryo patterning, leaf development [18-21]
primordia
WOoX3 Peripheral regions of the shoot Lateral organ and inflorescence development  [12,17,22]
apical meristem, inflorescence
WOX4 Vascular procambium Vascular stem cell maintenance and [23-26]
development
WOXS5 Root apical meristem Root stem cell maintenance [6,27]
WOX6 Female gametophyte, ovule Ovule development, prevents primordia [28]
differentiation
wox7 Unknown Unknown
wWoXxs$ Basal embryo domain Embryo patterning development [18-21]
wox9 Basal embryo domain, inflorescence ~ Embryo patterning and inflorescence [12,19,21]
development
wWOoXx10 Unknown Unknown
woXxli Wounded or detached plant tissues De novo organogenesis [29]
or organs
woxi2 Wounded or detached plant tissues De novo organogenesis [29]
or organs
wWOoX13 Root, inflorescence Replum formation and root development [30]
WoX14 Vascular procambium Vascular stem cell maintenance and [31]

development
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43 24 55 o3 AP 1) D R, AR 2K SRS HECHE IR G
LRGN MU AEFF I W W 52 W, hecl/hec2/hec3 = 534%
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HECURTWUSHE [ 1 2 [f 3 5, e AT TR 2L 684 3t
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TR R 2 A 00 L3R IA, IX e E 3 T
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e 5 I X B T C-ii 55 203~236 24 HE IR 2 [7] 6

3 IRRTHARIEIE B
M40 M s T AR AR 2k K AU, B4 ER AL
iLr(quiescent center, QC)F1 [ ¢ ‘& 111 1) — 8l 41 2
JRAE A . QCXT HAMHE T4l e tE. R Y
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Tk G 53 RN oAk R R R AR KR B R AR A
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PZ: ANEIX; CZ: HilaX; OC: 181l QC:

A: the regulatory network of stem cells in SAM, showing the integration between the WUS-CLV3 pathway and other SAM stem cell regulators; CZ:

central zone; OC: organizing centre; QC: quiescent center; B: the regulatory network of stem cells in RAM, showing the integration between the

WOXS5-ACR4-CLE40 pathway and other related RAM stem cell regulators; C: the regulation network of plant stem cells in vascular procambium,

showing the integration of different regulatory pathways.
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Fig.1 The regulation network of plant stem cells in shoot apical meristem, root apical mristem and vascular procambium
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