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Research interests 1. Helical muscle structure and development The aim of this research is
to investigate the organization, growth mechanism and differentiation of
helical fibers, a peculiar type of striated muscle. Biochemical, structural
and ultrastructural studies are performed to analyze circomyarian fibers
(Annelida) and pseudocircomyarian fibers (Cephalopoda). The
transcription factors involved in differentiation (MRFs expression and
localization) and the regulation of muscle development by the
morphogen Hedgehog are considered.

2. Angiogenesis in Hirudinea A variety of stimuli including surgical
wounds, grafts and the administration of modulators of
neovascularization (activators of vascular cell growth) can induce a
prompt biological response in the leech Hirudo medicinalis, leading to
the formation of an extensive blood vessel network. An increasing body
of evidence indicates the involvement of botryoidal tissue cells (a
peculiar tissue of Arhyncobdellids) in neo vessel formation. Leech
angiogenic process shares a surprising degree of similarity with
neovascularization in vertebrates, both at the cellular and at the
biochemical levels: in fact, it involves similar growth factors/growth
factor receptors (in particular we have characterized the existence of a
VEGF-VEGF receptor system), and relies on analogous cell-cell and
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cell-matrix interactions.

3. Host-parasite interactions Biodiversity can be a source of new
natural products for the control of economically important pest insects.
Parasitoid insects evolved an astonishing number of adaptations to
develop inside their hosts. The employment of molecules made by
these insects as biological control agents could be an interesting
alternative to the use of chemical insecticides. The model species
chosen for this research is Toxoneuron nigriceps, an endophagous
parasitoid of the tobacco budworm, Heliothis virescens. T. nigriceps
injects in its host, together with the egg, a venom and a polydnavirus
(CnPDV); this leads to a remarkable alteration of the immune response
and of the neuroendocrine system of the host. Thus, the study of the
molecular and physiological mechanisms of the host-parasitoid
interaction represents an interesting opportunity to identify new genes
and molecules with insecticide activity and with a high level of
selectivity, reducing the risks to non-target organisms.
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