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@@ Early embryo development
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in vitro stem cell-based modelling of early embryogenesis
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Existing models
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Significance

In vitro patterning in
space and time
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Deconstructing the mammalian early patterning
while reconstructing it with stem cells

Step 1 Step 2 Step 3
S Cells

= s
,\- K (A N
> C > b ‘:T ‘u.ﬁaﬁ

C
O
qf!\ <

KEN Cells

Harrison SE. & Sozen B. et al 2017 | Science
Harrison SE. & Sozen B. et al 2018 | Nature Prot.
Sozen B.& Amadei G. et al 2018 | Nature Cell Biology

Sozen B. & Cox A. et al 2019 | Dev. Cell g UNIVERSITY OF

“# CAMBRIDGE




@@ Reconstructing the mammalian embryo: + TS + XEN Cells

From Day 3to 5
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o Anterior-posterior patterning

@ Proamhiotic cavity formation
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@@ Pre-gastrulation patterning in stem cell model embryos
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F-ACTIN

ETX Embryo (D5)

Anterior

Posterior

@@ Cellular polarity
changes in patterning

Anterior
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@@ Cellular movements
during patterning
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{5}@; Mesoderm induction and morphogen gradients

Pre-gastrula Symmetry breaking
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“ETX embryo” E6.75 Gastrula
(96h after co-culture)
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How do stem cell embryos break the symmetry and gain axis specification?

3@1 Potential mechanisms:
Morphogen gradients?
Spontaneous symmetry breaking?
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What establishes the asymmetric signalling activity?

x Extra-embryonic cues?
x AVE organiser specification?

x Spontaneous?
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Does AVE function in integrated stem cell model embryo system?
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Does AVE function
in integrated stem cell model embryo system?
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Symmetry breaking w/o AVE cues...

Self-organised

ETX embryo ET embryo e :
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Assembly of embryonic and
extraembryonic stem cells to mimic
embryogenesis in vitro
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Comparison of gene expression patterns
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kidney development

cellular response to DNA damage stimulus
cell cycle

palate development

DNA repair

cell proliferation

neuron development

transcription

bone morphogenesis

mitochondrial translation
trophectodermal cell differentiation
multicellular organism development
heart looping

positive regulation of transcription
stem cell population maintenance
cell fate commitment

cilium assembly

in utero embryonic development
embryonic limb morphogenesis
heart morphogenesis




Comparison of gene expression patterns
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3rd Germ Layer: Definitive Endoderm (DE) Specification

natural embryo Time in culture
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Developmental milestones recapitulated in vitro with stem cells:
Yy e

Self-
assembly Pre- Early-Mid
& gastrula gastrula
Self- patterning patterning

organisation

Limitations: Open questions:

Efficiency Alternative contributing mechanisms to axis patterning?

AntonofisalioiS R What is the self-organization potential of the
EMT events limited extraembryonic lineages?

Biomechanical features Contribution of the biophysical mechanisms?
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