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Abstract

In the avian embryo, precursor cells of the paraxial mesoderm that reside in the epiblast ingress through the
primitive streak and migrate bilaterally in an anterolateral direction. Herein, we report on the roles of
Protogenin (PRTG), an immunoglobulin superfamily protein expressed on the surface of the ingressing and
migrating cells that give rise to the paraxial mesoderm, in paraxial mesoderm development. An aggregation
assay using L-cells showed that PRTG mediates homophilic cell adhesion. Overexpression of PRTG in the
presumptive paraxial mesoderm delayed mescdermal cell migration due 1o augmented adhesiveness. In
contrast, SIRNA knockdown of PRTG impaired successive ingression of epiblast cells and disorganized the
epithelial structure of the somites. These results suggest that PRTG mediates cell adhesion to regulate
continuous ingression of cells giving fise to the paraxial mesodermal lineage, as well as tissue integrity.

Research highlights
> Protogenin (PRTG) is expressed in paraxial mesodermal lineage in chick embryos. » PRTG
overexpression results in the formation of cell aggregates in vitro and in Vivo. » PRTG-knockdown impairs
the ingression and formation of the somites. » PRTG mediates cell adhesion to regulate call reamangements
of paraxial mesoderm lineage

Keywords
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Introduction

Early morphogenetic movements include the active cell reamrangements of mesodermal cells. In marmmals
and birds, presumptive mesodermal cells residing in the epiblast ingress through the primitive streak. These
cells undergo epithelia-mesenchymal transformation (EMT) to leave the epiblast layer. Internalized
mesodermal cells migrate further in an anterolateral direction to form the paraxial, intermediate and lateral

(4]

plate mesoderm ( [Ooi et al , 1986], etal., 1902]([P and Stem,) -
1996], [Wilson and Beddington, 1996] and [limura et al, 2007]). In the paraxial mesodermal lineage,
migrating mesenchymal cells form a bilateral array comprised of presomitic mesoderm, which is re-
along th axis to form epithelial somites

periodically upon

Recent studies suggest that cell adhesion coordinates cell movements in early embryogenesis
(Hammerschmidt and Wedlich, 2008). For example, the cellcell adhesion molecule such as E-cadherin is
expressed in epithelial cells befors the cells undergo EMT, and helps maintain epithelial integrity under the
control of fibroblast growth factor (FGF) signaling ([Larue et al., 1994], [Burdsal etal , 1993] and [Ciruna and
Rossant, 2001]). On the other hand, N-cadherin is crucial for mesodermal migration by allowing mesodermal
calls 10 cain the traction necessary for mioration (Yano et al I00R) In adeiin N-cadherin has heen
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Abstract

We have used carbocyanine dyes to fate
map the primitive streak in the early chick
embryo, from stages 3+ (mid-primitive
streak) to 9 (8 somites). We show that
presumptive notochord, foregut and medial
somite do not originate solely from Hensen's
node, but also from the anterior primitive
streak. Al early stages (4- and 4), there is no

correlation between specific anteroposterior
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