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Auxin triggered outgrowth of shoot primordia



PIN1:GFP distribution in the Arabidopsis
shoot apical meristem
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Primordial outgrowths in the meristem are triggered by local influxes of auxin
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The meristem is self-organising and renews itself.



Sussex, Brookhaven Symp. Biol. 16:1-12 (1964)



The shoot meristem is divided into central, peripheral and rib zones.
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Central Zzone = undlﬂerentlated cells
Peripheral zone = formation of new lateral organs
Rib zone = formation of new stem



The meristem contains three different layers
of cells, L1, L2 & L3.

These generally maintain distinct lineages

Lateral organ __.
or secondary —— &9
meristem '




tunica layers
initial layer of corpus

FIG. 5.2. Shoot apices of Datura from a diploid plant (A) and from several periclinal cyto-
chimeras. Chromosomal combinations are indicated by values given below each drawing,
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Figure 15
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SHOOT MERISTEMLESS (STM) and WUSCHEL (WUS) are
homeodomain genes that are required for formation and
maintenance of the shoot apical meristem in Arabidopsis.

Wi N gloloiyCUNCIYIERS wuschel
(stm) (wus)






WUSCHEL expression

early transition late heart seedling shoot meristem

globular globular




ANT::WUS

Ectopic expression of WUSCHEL induces stem cell proliferation







Combined expression of STM
and WUS triggers ectopic
meristem formation and
organogenesis




WUS and STM initiate and maintain
meristem growth

- but how is the size of the apical
meristem constrained?

the growth of the shoot meristem is
negatively regulated by....

the CLAVATA genes












MERISTEM-PROMOTING
ACTIVITY

MODEL FOR CLV
CONTROL OF
MERISTEM
DEVELOPMENT

MERISTEM-PROMOTING
ACTIVITY

Fig. 9. Model for CLV action, The model postulates that there is a
meristem-promoting activity (MPA) in shoot meristems and young
Mowers that maintamns cells in a proliferative, undifferentmated state,
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Topology of the CLV1 protein, showing the signal peptide, extracellular
leucine-rich repeat (LRR) domain, transmembrane region and
cytoplasmic kinase domain. Included for comparison are the rice Xa21
disease resistance protein and the human epidermal growth factor
(EGF) receptor. The plant receptors are serine/threonine kinases,
whereas the EGF receptor is a tyrosine kinase and has a ligand-
binding domain containing cysteine-nch repeats.









Two other membrane proteins Clavata2 and Coryne associate to
form a receptor kinase that functions on a parallel path.




1. Mutations in the genes, clavatat,
clavata2, coryne and clavata3, produce
similar phenotypes - enlarged meristems.

2. These genes function in the same
regulatory pathway.

3. CLAVATAS is a ligand for the CLAVATA1/
CLAVATA2/CORYNE receptors



Fig. 1. civd shoot and flower phenotypes. (A) Wdd-type inflorescence meristem. (B) civ3-2
inflorescence meristems undergo fasclation, growirg as a ring or line rather than a point. (C) civ3-2
mutant flowers contain extra organs of all typzs, particularly stamens and carpels. Bars, 1 mm

Fig. 2. CLV3 genomic Ea ' T-DNA
region and peptide se- -~ ohvd-{ FORL Y
quence. (A) The CLV3 I ‘L' { o I;, !

denoted by the arrow 100 bp

and the exons by box- v
es. The relative posi- .
tions of the clv3 mu- MDSKSFVLLLLLFCFLFLHDASODLTOAHMAHVOGLS =

tations are shown. Re« NAKMMMMKMESEWVGANGEAEKAKTKGLGLHEE &

striction sites: M, Mfe
LD,Dral The genom- LRTVPSGPOPLHHHVNPPRQPANNFQLP - -

=2 — )
genomic region. The /‘-—~ '
transiation start site is oy
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HN-Arg- The-Vad-Hyp-Seor-Giy-Hyp-Asp-Pro- Lew- His-His - Hes-COOH
.

A glycopeptide regulating stem cell fate in Arabidopsis thaliana

o Kentaro Ohyama, Hidefumi Shinohara, Mari Ogawa-Ohnishi & Yoshikatsu Matsubayashi
3 Nature Chemical Biology 5, 578 - 580 (2009) Published online: 7 June 2009
m doi:10.1038/nchembio.182

Clavata3 forms a 13 amino acid arabinosylated glycopeptide



CLV3 Is Locaiized in the Extracelular Spoace,



CLV3 mRNA CLVI mRNA




Over expression of CLAVATA3 causes depletion of the
central zone of the meristem.




Wit clv3d-2 35S8:clv3
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CLAVATA3 acts as a
signal across the
meristem, repressing
WUSCHEL activity In
the central zone of
the shoot meristem.




Auxin regulated feedback initiates shoot
outgrowth.

The Clavata and Wus genes form part of a
feedback regqulated circuit, controlling cell
proliferation within each meristem

Wus activates a local cytokinin response in
the meristem
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Walls around tumours — why plants do not develop cancer
John H. Doonan and Robert Sablowski, Nature Reviews Cancer, 10: 794 (2010)






