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Endoderm is one of the germ layers?aggregates of cells that organize early during embryonic
life and from which all organs and tissues develop. All animals, with the exception of sponges,

Endoderm forms the epithelium?a type of tissue in which the cells are tightly linked together to
form sheets?that lines the primitive gut. From this epithelial lining of the primitive gut, organs
like the digestive tract, liver, pancreas, and lungs develop.

depending upon their position among surrounding cells. Scientists have found mesendoderm
is widespread among invertebrates, including the nematode Caenorhabditis elegans g, and
has been found in the zebrafish, Danio rerio 112, and has been indicated in mice, Mus
musculus [3].

dissertation, Beitradge zur Entwickelungsgeschichte des Hihnchens im Eie (Contributions to
the Developmental History of the Chicken in the Egg), Pander described how two layers give

all vertebrates in his 1828 text Uber die Entwickelungsgeschichte der Thiere. Beobachtung
und Reflexion (On the Developmental History of the Animals.Observations and Reflections).

Pander. The association that Huxley made between the body plan of the adult jellyfish and the
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vertebrate embryos, and that the layers arose in the same fashion across the animal kingdom.
Kovalevsky's findings convinced many about the universality of the germ layers?a result that
some scientists made a principle of germ layer theory. Germ layer theory held that each of the

theory by the end of the nineteenth century.

While germ layer theory garnered broad support, not everyone accepted it. Beginning in the

germ layer theory belonged mainly to a new tradition of embryologist?those who used
physical manipulations of embryos to research development. By the 1920s, experiments by

Pennsylvania, was one of the first to trace cell lineages from the single-cell stage. In his 1905
text The Organization and Cell-lineage of the Ascidian Egg, Conklin mapped the divisions and
subsequent specialization of the cells in the embryo of an ascidian, or sea squirt, a type of
marine invertebrate that develops a tough outer layer and clings to the sea floor. By creating a
plot, or fate map, of the developmental route of each of the cells, Conklin located the

Philadelphia, Pennsylvania. In the 1950s Briggs and King began a series of experiments to
test the developmental capacity of cells and embryos. In 1957 Briggs and King transplanted
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differences between species in the rate and timing of onset of these endodermal restrictions.

While Briggs, King, and Gurdon worked to understand the restriction of endodermal cell fates,
other scientists, like Pieter Nieuwkoop, at the Royal Netherlands Academy of Arts and
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Endoderm is one of the germ layers-- aggregates of cells that organize early during embryonic
life and from which all organs and tissues develop. All animals, with the exception of sponges,
form either two or three germ layers through a process known as gastrulation. During
gastrulation, a ball of cells transforms into a two-layered embryo made of an inner layer of
endoderm and an outer layer of ectoderm. In more complex organisms, like vertebrates, these
two primary germ layers interact to give rise to a third germ layer, called mesoderm.
Regardless of the presence of two or three layers, endoderm is always the inner-most layer.
Endoderm forms the epithelium-- a type of tissue in which the cells are tightly linked together
to form sheets-- that lines the primitive gut. From this epithelial lining of the primitive gut,
organs like the digestive tract, liver, pancreas, and lungs develop.
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