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Publications: 100 presentations to National and International Meeting, 67
publications in International Journals.

Research student in the Biochemistry Laboratory of the University of Napoli.
Main research topics: Conformational studies on the ribonuclease BS-1.

Fellowship at the Laboratory of Biochemistry, University of Groningen (The
Netherlands).

Main research topics: Determination of the amino acid sequence of the
enzyme parahydroxybenzoate hydroxylase of Pseudomonas fluorescens.

Research Investigator at the Stazione Zoologica "A. Dohrn", Napoli.

Main research topics: molecular mechanisms of embryonic differentiation of
the sea urchin Paracentrotus lividus.

i) characterization of histone methyltransferases

i) relevance of epigenetic mechanisms in early embryogenesis: we have found
that the sea urchin embryo is particularly sensitive to 5-azacytidine (5-AzaCR)
treatment in the very initial cell divisions.

iii) methylation of DNA: a) it has been identified the DNA (cytosine-5)-
methyltransferase (DNA MeTase) activity and studied the change in activity
depending on the embryo stage. b) it has been characterized the cDNA coding
for the DNA MeTase from Paracentrotus lividus.

iiii) it has been characterized the genomic structure of the DNA MeTase.
Furthermore, it has been demonstrated the existence of five alternative spliced
isoform of the DNA MeTase gene that are differentially expressed during
embryonic development.

Main research topics: molecular mechanisms of embryonic differentiation of
the ascidian Ciona intestinalis.

i) Isolation and characterization of the spatial and temporal expression pattern
of different homeobox-containing genes from the Ascidia Ciona intestinalis:
CiHox3, CiHox5, Ci-msxb, Ci-Rx, Ci-IPF1, Ci-DIIA, B and C, Ci-ttf1.

Detailed studies have been performed on:

CiHox3

Transgenic analysis of CiHox3 regulatory elements responsible of its nervous
specific expression pattern and comparative study between mouse and Ciona
Hox3 promoters have been performed

Ci-msxb

its genomic structure and regulatory upstream region have been characterized.
By electroporation experiments have been demonstrated that a 3.8 kb region



located upstream of the Ci-msxb gene contains all the regulatory elements able
to reproduce its spatial expression pattern.

Ci-Rx

The translational inhibitions of endogenous Ci-Rx by morpholino
oligonucleotide injection give a phenotype lacking the ocellus. To check if Ci-
Rx knockdown embryo changed the photic behaviour electrophysiological
measurements have been carried out. Ci-Rx knockdown larvae showed a
complete lack of sensitivity to repeated light off stimuli suggesting that the Ci-
Rx gene may be involved in photoreceptor differentiation. By electroporation
experiments have been demonstrated that a 0.2 kb region located upstream of
the Ci-Rx gene contains all the regulatory elements able to reproduce its spatial
expression pattern. Bioinformatic studies carried out on these sequences
revealed that they contains binding sites recognized by the Onecut transcription
factor. By in vivo and in vitro experiments we demonstrated that Rx promoter
Ciona intestinalis is regulated by Onecut protein at least in two different region
of its promoter. We extensively characterized the Onecut upstream cis-
regulatory DNA in the ascidian Ciona intestinalis. By electroporation
experiments of a 2.5 kb genomic fragment and of a series of deletion constructs
we identified a small region of 262 bp able to reproduce most of all Onecut
expression profile during embryonic development. Further analyses both
bioinformatics and in vivo using transient transgenes permitted to identify the
transcription factors responsible for Onecut endogenous expression. We
provide evidence that Neurogenin is a direct activator of Onecut and that an
autoregulatory loop is responsible for the maintenance of its expression.
Furthermore, for the first time we propose the existence of a direct connection
among Neurogenin, Onecut and Rx transcription factors in photoreceptor cells
formation.
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