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A central issue in brain development is the role of the primary organizer. The organizer has been defined as a specialized region of the vertebrate embryo that is able to recruit surrounding ectoderm cells to become neural and to give them a complete antero-posterior pattern. Subsequent studies have suggested that signals from outside the classical organizer are required for induction of the anterior neural plate (ANP). In particular, in the mouse embryo, a head organizer activity has been suggested to reside in the anterior visceral endoderm (AVE). Cripto null mutants represent until now the unique mouse mutant model to combine the lack of primitive streak and organizer (node) and the distal mislocalization of a still functional AVE, thus representing a powerful tool to unravel the role of these structures into the induction and differentiation of anterior neural cells.

The aim of my visit was to analyze the functionality of the ANP in Cripto-/-  embryos, which lack the node, so to determine how the absence of the node affects ANP development.

First, I explored the ability of the Cripto-/- neuroectoderm to respond to an inductive stimulus, by implanting Fgf8b-soaked beads in the neural tissue of Cripto-/- explants. Cripto-/- embryos were explanted at 8.5 days post coitum (dpc) and, then, beads providing exogenous Fgf8 morphogenetic protein were implanted in different regions of the neuroectoderm. The explants were in vitro culture for 24 hours and then fixed. The expression of specific diagnostic markers was analysed by whole mount in situ hybridization. Fgf8b induces in the Cripto-/- neuroectoderm the expression of the midbrain marker En2, of the anterior hindbrain marker Gbx2 and also of the forebrain marker Bf1. The Mkp3 gene, coding for an Fgf8 downstream modulator, is also induced in Cripto-/- neural tissue after 24 hours of Fgf8b soaked beads. Collectively, these data indicate that Cripto-/- neural cells are able to respond in this assay to the inductive stimulus provided by Fgf8b. 

I intended also to test whether the Midbrain-Hindbrain Boundary (M-HB) of the Cripto null mutants possesses the inductive abilities of the isthmic organizer of a wt embryo. At this purpose, the M-HB of Cripto-/- embryos at 8.5 dpc was grafted into the caudal diencephalon of mouse wt anterior neural tube (ANT), explanted at 9.5 dpc. The explants were in vitro cultured for 24h after the graft and then the expression profile of both Fgf8 and En2 genes was analyzed by double WISH, looking for ectopic induction of En2 expression close to the Fgf8 positive graft. As control, we also grafted the isthmus of mouse wt embryos at 9.5 dpc. About the 50% of the explants showed Fgf8 expression inside the grafts, independently whether the donor embryo was wt or Cripto-/-. The detection of Fgf8 expression confirmed that the region transplanted was at the M-HB of the donor embryo. However, while wt isthmic grafts (4 out of 8) induce En2 expression in the host tissue, none of the Cripto-/- grafts (n=5) were able to induce ectopic En2 expression. These preliminary data suggest that the capacity of the M-HB of the Cripto-/- embryos to induce En2 ectopic expression is affected. 

Collectively, these results indicate that the absence of the node affects the development of the isthmic organizer, but does not interfere with the ability of the anterior neuroectoderm to respond to an inductive stimulus.

This project gave me the opportunity to spend a profitable time in the host laboratory, acquiring new technologies that were not available in Naples. In addition, it was a great chance for me to daily interact and discuss with people expert in brain development, so to improve not only my technical expertise, but also theoretical knowledge in the field.
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