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All of the tissues in an organ have to be precisely
formed at the right position along the axes in the
organ in order to function properly in the body.
This process, in which specific tissues are formed in
an orderly fashion, is termed ‘pattern formation’,
and is one of major subject in developmental
biology. The pattern formation generally requires
local organizers and region specific transcription
factors. We shed light on the organogenesis of the
endodermal inner organs, mainly the liver, and will
reveal its principle of pattern formation by use of
concepts and methodology established in other
research fields.
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1. Histogenesis in the developing chick liver

The liver is the metabolic center of vertebrates and
expresses  various metabolic enzymes for
carbohydrate metabolism and detoxification. In
order to perform its functions efficiently, the liver
possesses a hepatic tissue composed of hepatic
parenchymal cells, biliary epithelial cells, and
sinusoidal endothelial cells (Fig.1A). This
structure is organized by intercellular interactions
between the embryonic  progenitor  cells,
hepatoblasts, primary sinusoidal cells, and
mesenchymal cells from the septum transversum
(Fig.1B). However, the molecular mechanisms of
early liver histogenesis are still unclear. In order to
identify and  characterize these  molecular
mechanisms, we have screened the developing chick
liver for genes that are expressed during this
developmental period. Among these genes, we
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reveraled that Neurturin expressed in the
endothelium of the ductus venosus is required for
migration, and that Wnt9a expressed in the
sinusoidal wall is required for proliferation of
hepatoblasts.

2. Proximo-distal patterning of the liver bud

The liver bud gives rise to the ventral pancreatic bud,
the extrahepatic duct, the gallbladder and the liver
proper along the proximo-distal axis. This pattern
of organ development along the proximo-distal axis
of the liver bud is conserved in vertebrates. This
patterning involves both region-specific
transcription factors and local organizers that
control the region-specific expression of the
transcription factors. We have identified marker
genes expressed in a region-specific manner in the
ventral pancreas, the extrahepatic bile duct and the
liver proper. We found that 1d3 is expressed in the
liver proper and is required for proliferation of
hepatoblasts in the developing chick liver.
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