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(Bischoff et al. (2008))




®Regulative development

Early blastomeres are totipotent




Regulative development of the
vertebrate embryo
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Can contribute to all embryonic cell types in chimeras — including
the germ line




TS cells

ES cells| rpiSC ceﬂ

"4
Inner cell mass »-Epiblast *? 5
\ 6;\1'—‘ 5

38 S

\'\L Definitive
endoderm

. |y~ Parietal endoderm
Primitive — | .
endoderm =——p.

XEN cells;

Mouse EpiSC cells resemble human ES cells




Amniotic cavity\

Epiblast ——____|

ypoblast—

aternal capillary~]

®

Syncytiotrophoblast

\)

_ Cytotrophoblast
) =
CO \-§




12-13 days

Primary yolk sac

Heuser's
membrane

= Cytotrophoblast

Extraembryonic
mesoderm

Extraembryonic
mesoderm

Chorionic
cavity

11-12 days

Heuser's membran




®Regulative development

®Patterning at a distance by soluble
morphogens
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®Regulative development

®Patterning at a distance by soluble
morphogens

® Common patterning mechanisms underlie
distinct embryo morphologies
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®Regulative development

®Patterning at a distance by soluble
morphogens

® Common patterning mechanisms underlie
distinct embryo morphologies

® Antagonism of secreted ligands and
inhibitors
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®Regulative development

®Patterning at a distance by soluble
morphogens

® Common patterning mechanisms underlie
distinct embryo morphologies

® Antagonism of secreted ligands and
inhibitors

® |nstructive inductive interactions




Blastopore lip transplantation

Induction of secondary axis

(DeRobertis and Kuroda (2004))




® Injection of mRNA into
dorsal marginal zone

® Whnt8 (complete axis)

® Nodal (partial axis)
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(Capdevila et al. (2000))

® Situs solitus: normal organ position

® Situs inversus: complete reversal of organ

position

®/somerism: mirror image duplication of

tissue morphology

® Heterotaxia: discordant and randomized

organ position




®|nitial symmetry breaking

Nodal flow model




Floor plate of Lefty1
neural tube

®|nitial symmetry breaking

Shh

®Propagation and maintenance of Fote
an asymmetric signal

Kif3A,B

Nodal flow

® Specification of tissue-specific
laterality

Primitive streak

Lateral plate mesoderm

Asymmetric gene expression




LEFT 3 RIGHT

B nodal
W leny

2 nodal and lefty

RIGHT

foorplate

lateral / Y . definitive

mesoderm gut endoderm

VYS endoderm

(Beddington and Robertson (1998))




N

Wild-type Cryptlc = Cryptlc

crl

Wild-type Cryptlc Wild-type




Wild-type Cryptic_/_ Cryptic_/_




Normal Transposed

Wild-type




Suface

Notochordal | Mesoderm Neural Body ectoderm

process Endoderm tube _ fold  Gut tube

Amnion







