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o Overview of the embryo formation in Arabidopsis

o Mechanism of the apical-basal axis formation

= female gametophyte prespecification, invariant cell division or
positional information?

= differential gene expression
= auxin gradients formation
= the role of auxin signalling

o Roor meristem formation
= auxin and hypophysis identity
= differential gene expression and root meristem patterning

= auxin-cytokinin interaction and the root meristem organization
centre formation



o Patterning of the apical embryo pole
= generation of cotyledons and shoot apical meristem
= proper spacing of lateral organs
= adaxial-abaxial axis formation

o Radial embryo patterning
= epidermal layer specification
= separating vascular and ground tissue
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myristoylation-deficient variant
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Mutations affecting embryo patterning
are associated with changes in the
auxin maxima formation

Adenosyl ribosylation factor
Guanine nucleotide Exchange
Factor (ARF GEF),
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Friml et al., Nature (2003)
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Auxin signalling and its role in the embryo patterning
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Capron et al., Arabidopsis Book (2009)
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Root apical meristem develops from the LT descendants

Sheres et al., Development (1994) (
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Auxin-dependent and auxin-independent differential gene expression patterns
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Plant Embryogenesis

o Overview of the embryo formation in Arabidopsis

o Mechanism of the apical-basal axis formation
= invariant cell division or positional information?
= differential gene expression
= auxin gradients formation
= the role of auxin signalling

o Roor meristem formation
= auxin and hypophysis identity
= differential gene expression and root meristem patterning

= auxin-cytokinin interaction and the root meristem organization
centre formation
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Signal Transduction via TCS
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Gene interactions during apical embryo pole patterning
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Auxin maxima are involved in lateral organ formation and acquiring of
billateral symmetry

A

Capron et al., Arabidopsis Book (2009)
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Concerted action of auxin transporters
(influx and efflux carriers)

Capron et al., Arabidopsis Book (2009)
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Specificity in gene expression is involved in the adaxial-abaxial patterning

Capron et al., Arabidopsis Book (2009)

Cotyledon
growth

% Adaxial

Abaxial

DICEITEC



Widl- gyl ot il Late-globalar | Trarsition Early-tuaart

Lata=haatt

Bowman et al., Annu. Rev. Plant. Biol (2008)

m DPCEITEC



Outline of Lesson 7

Plant Embryogenesis

o Patterning of the apical pole of the plant embryo
= generation of cotyledons and shoot apical meristem
=  proper spacing of lateral organs
= adaxial-abaxial axis formation

o Radial embryo patterning
= epidermal layer specification

DPCEITEC



Epidermal layer specification

ectopic expression of
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Capron et al., Arabidopsis Book (2009) (incomple te CW)
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Separation of vascular and ground tissue

Early globular stage Cell divisons predominantly along the apical-basal
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Similarly to animals, both embryonic and extraembryonic tissue
forms during plant embryogenesis

In plant embryogenesis, positional information rather than invariant
cell division is decisive for the proper embryo patterning

Auxin gradient formation provides positional information that
together with differential gene expression directs downstream
developmental events during plant embryogenesis

Auxin transport machinery and auxin signalling are critical for the
proper embryo development

Interaction of auxin with other growth regulators, e.g. cytokinins
emerges as a crucial regulatory factor for many developmental
processes during plant embryo formation

Gene and protein interactions allow formation of distinct cell and
tissue spatial patterns and allow proper organogenesis



Discussion
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