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Major Phases in the life cycle of a typical vertebrate
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Organizer Concept
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Early gastrulation blue print of the future
organ system established
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INDUCTION AND COMPETENCE

The kind of interaction at close range between two or more
cells/tissues of different histories and properties -
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Changes the cellular behaviour

The ability to respond to a specific inductive signal -
Actively acquired condition

PAX 6 protein in the developing mammalian eye

competent to respond to the inductive signal coined
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INDUCTIVE INTERACTION
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How are the signals between inducer and responder
transmitted?
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CELL SURFACE RECEPTORS AND THEIR SIGNAL
TRANSDUCTION PATHWAYS

The pathways between cell membrane and genome

» Ligand (paracrine factor) binds its receptor in the ECS

» Ligand induces conformational changes in the receptor
structure

*Transmission of transmembrane information to the
cytoplasmic domain

*The conformational change in the cytoplasmic domain-
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A piece of the upperblastopore lip of anamphibian
embryo undergoing gastrulation exertsan
organizingeffectonits environment in sucha way
that, if transplanted to an indifferent region of
another embryo, it causesthere the formation of

a secondary embryonic anlage. Such apiece can
therefore be designated as a Organizer.
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The Primary Embryonic Induction
Hans

Spemann Hilde Mangold

Showed that, of all the tissues in the early gastrula, only one
has its fate determined - the dorsal lip of the blastopore,
which was derived from the gray crescent cytoplasm.

When this dorsal lip material was taken from pigmented
Triturus taeniatus and transplanted into the presumptive belly
skin region of the non-pigmented T. cristatus of the same age,
then it not only continued to be the blastopore lip, but also
Initiated gastrulation and embryogenesis in the surrounding
tissue
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Peter Nieuwkoop demonstrated how the dorsal blastoporal
lip obtained its properties.
» Demonstrated that the properties of the newly formed mesoderm
were induced by vegetal (presumptive endoderm) cells lying beneath
It.
* Nieuwkoop removed the equatorial cells (presumptive mesoderm)
from a blastula and showed that neither the animal cap (presumptive
ectoderm) nor the vegetal cap (presumptive endoderm) produced any
mesodermal tissue.
« When the two caps were applied one against the other, the animal
cap cells were induced to form mesodermal structures such as
notochord, muscles, kidney cells and blood cells.
» The dorsal most vegetal cells of the blastula are capable of inducing

the organizer. These cells are called the
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Molecular setup of the Nieuwkoop center
The endoderm In Xenopus, induces the formation of mesoderm due
to the presence of Xenopus brachyury (Xbra) gene.
The Xbra protein Is a transcription factor that activates the genes that
produce mesoderm specific proteins.
All the cells of the vegetal area are able to induce the overlying
marginal cells to become mesoderm.

The factor that forms the Nieuwkoop center at this region iIs a
multifunctional protein, called p-catenin, that acts as a nuclear
transcription factor.

B-catenin in Xenopus embryos, begin to accumulate at the dorsal
region of the egg during the cytoplasmic movements of fertilization.
Initially the cells containing [(-catenin is present both in the
Nieuwkoop center and the organizer regions, but by late cleavage it
comes to lie specifically in the Nieuwkoop center.
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Conclusion:

The organizer tissue serves the following five major functions

It has the ability to become dorsal mesoderm (pre — chordal
plate, chordamesoderm etc.)

It has the ability to dorsalize the surrounding mesoderm into
lateral mesoderm.

It has the ability to induce the dorsal ectoderm into neural
ectoderm.

It has the ability to subsequently transform the neural
ectoderm into the neural tube.

It Initiates the movements of gastrulation.
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Recently it is found that the endoderm releases a signal
protein called activin that induce the formation of mesoderm
prior to gastrulation. This Is evidenced through
experimentation - when isolated ectoderm cultured with
activin and consequently ectoderm turned mesoderm In
gastrulation. The iIngracing notochordal cells later release
another signal protein follistatin which otherwise inactivating
activin available in the endoderm. Therefore a mechanism Is
being pursued wherein notochord has the ability to maintain
follistatin secretion and surmounts the effects of activin. There
after an inducer coming out from the notochord itself which is
known as to produce neural plate only.
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