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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

□ 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

□ 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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Outline of Lesson 7
Plant Embryogenesis 

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

□ Radial embryo patterning
 epidermal layer specification
 separating vascular and ground tissue
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis
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Capron et al., Arabidopsis Book (2009)
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

□ Mechanism of the apical-basal axis formation
 female gametophyte prespecification, invariant cell division or

positional information?
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Torres-Ruiz and Jurgens, Development (1994)
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

□ Mechanism of the apical-basal axis formation
 female gametophyte prespecification, invariant cell division or

positional information?
 differential gene expression
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Capron et al., Arabidopsis Book (2009)
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Bayer et al., Science (2009)
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

□ Mechanism of the apical-basal axis formation
 female gametophyte prespecification, invariant cell division or

positional information?
 differential gene expression
 auxin gradients formation
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Capron et al., Arabidopsis Book (2009)

PIN7

PIN1

Dermatogen stage
PIN7 relocalization

Bilateral symetry via PIN1 localization



28

WT

pin7

Friml et al., Nature (2003)



29

mp mp bdl gn

Friml et al., Nature (2003)
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

□ 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



34

MP/ARF5

BDL/IAA12

Capron et al., Arabidopsis Book (2009)

Auxin signalling and its role in the embryo patterning 
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Capron et al., Arabidopsis Book (2009) Szemenyei et al., Science (2008)
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

□ 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

□ Root meristem formation
 auxin and hypophysis identity
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Sheres et al., Development (1994)
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Klidové centrum
Quiscent centre

Organizational 
centre for the 

RAM  formation



39

Lens shaped cell

Hypophysis

Auxin flow from 
the UT

Capron et al., Arabidopsis Book (2009)

auxin

TOM TF

BDL, MP

Globular stage Late globular-early triangular embryo stage

Weijers et al., Dev Cell (2006)



40

Capron et al., Arabidopsis Book (2009)
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Capron et al., Arabidopsis Book (2009)
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

□ 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

□ Roor meristem formation
 auxin and hypophysis identity
 differential gene expression and root meristem patterning
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Capron et al., Arabidopsis Book (2009)
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Outline of Lesson 7
Plant Embryogenesis 

□ Overview of the embryo formation in Arabidopsis

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

□ 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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Muller and Sheen., Nature (2008)
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Outline of Lesson 7
Plant Embryogenesis 

□ Patterning of the apical pole of the plant embryo
 generation of cotyledons and shoot apical meristem
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Capron et al., Arabidopsis Book (2009)
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Capron et al., Arabidopsis Book (2009)
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Outline of Lesson 7
Plant Embryogenesis 

□ Patterning of the apical pole of the plant embryo
 generation of cotyledons and shoot apical meristem
 proper spacing of lateral organs
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Capron et al., Arabidopsis Book (2009)

Auxin maxima are involved in lateral organ formation and acquiring of 
billateral symmetry



54

Capron et al., Arabidopsis Book (2009)
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Outline of Lesson 7
Plant Embryogenesis 

□ 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
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Capron et al., Arabidopsis Book (2009)

Specificity in gene expression is involved in the adaxial-abaxial patterning 
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Outline of Lesson 7
Plant Embryogenesis 

□ 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

□ Radial embryo patterning
 epidermal layer specification
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Capron et al., Arabidopsis Book (2009)
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ProATML1:NLS-3xeGFP
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Outline of Lesson 7
Plant Embryogenesis 

□ 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

□ Radial embryo patterning
 epidermal layer specification
 separating vascular and ground tissue
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Key Concepts
Plant Embryogenesis 

□ 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
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Discussion


