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LECTURES

June 3, 2004

Neurogenesis in the postnatal and adult mammalian forebrain

Fasolo A.* , Bonfanti L.§, Luzzati F.*, De Marchis S. *, Puche A.**, Peretto P.*.

*Dipartimento Biologia Animale e dell’Uomo, §Dipartimento Morfofisiologia Veterinaria, Università degli Studi di Torino, Italy. **Dept. of Anatomy and Neurobiology, University of Maryland, Baltimore, USA.

Active neural cell proliferation and migration is maintained in restricted areas of the adult mammalian brain. The two regions in which this phenomenon has been extensively demonstrated are the hippocampal dentate gyrus and the olfactory bulb (OB). Unlike the hippocampus where the newborn cells are thought to be generated locally, the newly formed cells of the OB are generated from multipotent neuronal progenitor cells residing in the adult subventricular zone (SVZ) of the lateral ventricles and reach the OB after long tangential migration. In rodents, the SVZ is characterized by the migration of tangentially oriented cells sliding along the rostral migratory stream (RMS) into a meshwork of astrocytic “glial tubes”. These astroglial structure act as a physical barrier to separate the area of cell genesis and migration from the mature brain parenchyma, and provide the stem cell reservoir and the stem cell niche of the adult SVZ. Interestingly enough, a recent study demonstrate that a peculiar astroglial stem cells compartment does exist in the adult human brain. However, the unique SVZ organization described in humans compared to other mammals suggests the occurrence of specie-specific differences in terms of adult neurogenesis. In a recent comparative study performed in the adult rabbit brain we have demonstrated that beside the SVZ, chains of neuroblasts exist within the mature brain parenchyma, beneath the white matter of the frontal cortex and at the limit between the nucleus caudatus and the capsula esterna. Furthermore, PSA-NCAM-positive neurons, which in rodents are restricted to the piriform cortex, in the rabbit were observed into frontal, perirhinal, temporal and parietal cortices, namely those areas adjacent to the chains, suggesting that neocortical areas could be the target for adult neurogenesis in the rabbit.

In another study, using tracer injections into the SVZ at different postnatal ages we investigated the occurrence of secondary migratory pathways in the mouse subcortical forebrain. During the course of the first week postnatal, in addition to the well characterized rostral migratory stream, SVZ derived progenitors migrate in a ventral migratory mass across the nucleus accumbens into the basal forebrain and along a ventrocaudal migratory stream originating at the elbow between the vertical and horizontal limbs of the RMS. These cells give rise to granule neurons in the Islands of Calleja and olfactory tubercle pyramidal layer respectively. In adult, a very small number of cells continue to migrate along the ventrocaudal migratory stream, whereas no migration was observed across the nucleus accumbens. These data show that in early postnatal and to a minor extent in adult mice SVZ-derived cells contribute new neurons to the subcortical forebrain. Taken together, our results demonstrate that beside the RMS secondary neurogenic pathways from the SVZ may be present in the brain and confirm that remarkable differences could exist in structural plasticity and cell migration of different mammalian species.

(Financial support from MIUR, University of Torino, Compagnia di San Paolo)

June 4, 2004

Cellular aspects of neuronal development: signal transduction and membrane trafficking

Flavia Valtorta

Università Vita-Salute San Raffaele, Milano

Synapse assembly is a process which occurs in few hours following the contact between an axon and a dendrite. Such a speed in forming synapses meets the demands of building up neuronal circuits in few weeks during brain development, as well as of conferring to the neuronal network the degree of plasticity required by learning and memory processes. This event is followed on a longer time-scale by a process of maturation involving an architectural rearrangement of the synapse and the transition to a mature synapse, characterized by a high efficiency and plasticity of neurotransmission. Although this process is known to depend on activity, the molecular mechanisms underlying synaptic maturation, and in particular synaptic vesicle (sv) recruitment to the release sites, are still largely unknown. 

Vesicle trafficking and fusion with the pre-synaptic plasma membrane play a crucial role not only in neurotransmitter release, but also in other aspects of neuronal development, such as polarized sorting of proteins to the plasma membrane and membrane addition to the growing tip of neurites. Although emerging data point to the existence of different vesicle populations specifically involved in distinct functions, it is unclear how such specialization is achieved during the molecular maturation of these organelles. 

To address this issue, we have followed by dual colour videomicroscopy fluorescent chimeras of  pairs of sv proteins co-transfected in hippocampal neurons. The data support a role for protein-protein interaction in directing the assembly of svs. 

During the process of synaptic maturation, svs become concentrated at the growth cone, where they appear to be excluded from the distal, actin-rich portion. Thus, it appears likely that sv-associated proteins play a role in regulating their mobility in developing and mature nerve terminals. The best candidates for the regulation of sv trafficking in nerve terminals are the synapsins, a family of  phosphoproteins specifically associated with the cytosolic side of the sv membrane, whose phosphorylation state is regulated by various kinases on distinct sites. Site-specific phosphorylation of the synapsins has been shown to regulate sv mobility by modulating the clustering of svs to each other as well as their binding to the actin cytoskeleton. In particular, the phosphorylation of synapsin i mediated by the multifunctional protein kinase Ca2+/calmodulin-dependent protein kinase ii (camkii), decreasing the ability of synapsin i to tether svs to actin, has been shown to be involved in the regulation of sv trafficking at the mature synapse. 

The observation that the peak of synapsin expression matches synaptogenesis and that it acquires a polarized distribution early during development (as soon as the axon becomes identified, and before a physical contact with post-synaptic neurons occurs) raises the possibility that the protein may play a role in this process. Indeed, the precocious expression of synapsin i in neurons promotes the functional and morphological maturation of the developing synapses, and neurons from synapsin knock-out animals exhibit impaired axonogenesis and synaptogenesis.

The interactions with the actin-based cytoskeleton, together with the synaptic vesicle-aggregating ability of synapsin i may underlie the synaptogenetic effect of the protein, triggering the structural rearrangements which lead to the formation of a mature secretory compartment.

In developing neurons, second messengers, protein kinases and phosphatases that regulate site-specific synapsin phosphorylation operate in a context which is profoundly different from that of the mature synapse, since the molecular components of second messenger-based  signaling pathways may not be already organized and/or are differentially distributed with respect to the situation in mature neurons. This raises the possibility that the various kinase/phosphatase pathways are differentially involved in regulating synapsin activities in the various stages of development. 

Using antibodies that are specific for the various phosphorylated forms of synapsin i, as well as antibodies to the autophosphorylated form of camkii, we have found that at precocious stages of development camkii, that represents a central element in neuronal signaling, is selectively kept inactive in the axon by the presence of a high phosphatase activity, whereas it is active in other cellular compartments. Thus, before synaptogenesis synapsin i activity cannot be modulated by camkii-mediated phosphorylation.   

In contrast, synapsin phosphorylation by camp-dependent protein kinase (pka) is active at early stages of differentiation. Transfection of neurons from synapsin knocked-out mice with either wild-type or mutated synapsin i has revealed a central role of this pathway in the organization and mobility of svs in neuronal growth cones.

June 5, 2004

Molecular aspects of sponge development and organization in the frame of metazoan phylogeny

Michele Sarà

Dipartimento per lo studio del Territorio e delle sue Risorse dell’Università

Corso Europa 26, 16126 Genova (Italy)

Recent molecular research has acknowledged that sponges are not a separate lineage but that they evolved early from a common ancestor with all other metazoa and this is important for spongology because now sponges are included in the system of all other metazoa, to which man belongs. The peculiarities of sponges, as lack of tissues and organs and that of definite nervous and muscle systems, seem to be related not to divergence but to a primitive condition. Sponges, indeed, have the molecular systems needed for the pluricellular organization of tissues and organs, including the biochemical substances and basic molecular structures for nervous conduction, contractility and locomotion.

Receptors and ligands, collagen and other proteins, molecules and genes involved in signal transduction, immunorecognition and neurotransmission, are largely shared with other metazoa. But sponges, renouncing to form definite tissues and organs, have maintained an extraordinary freedom in development and organization. The essential distinction of sponges from other metazoa is more than in the occurrence of special filter feeding structures as channel system and choanocyte chambers in their cell-degree organization that allows cell motility and transdifferentiation, plasticity of organization and absence of true tissues and organs. How and because this happened for sponges and not for the other metazoa is clearly a crucial problem of the animal evolution. An exploration of the sponge genome and of its regulatory gene systems and gene expression mechanisms, in comparison with those of more organized animals, could be very interesting to understand the evolution of genome plasticity, a basic question also for what has been called the Cambrian explosion of animal phyla.

The expression in Choanoflagellates of proteins involved in cell interactions in metazoa demonstrates that these proteins evolved before the origin of animals and were later co-opted for development. Sponges are a step on the way of the full realization of animal development and organization. Whether sponges are monophyletic, paraphyletic or even polyphyletic is debated but has been suggested, on the basis of ultrastructural and molecular evidence, that Calcarea are more closely related to other diploblasts and form a clade with Ctenophora. However, the sponges with only one Hox-like gene ( a proto-Hox gene) are put before the Cnidaria with two Hox genes. The function of Hox genes in lower metazoans is controversial as they don’t seem associated to the A/P vectorial patterning mechanism. Another important question regards the evolutionary significance of the motile larval stage of sponges that, in contrast with the sedentary adult phase, shows polarity and bilateral symmetry and also the expression of some Pax and Bar type genes suggesting their possible function in photoreception.

The development and organization peculiarities of sponges are of great relevance in biological actuality. The outstanding potentialities of sponges in reproduction and regeneration represent a stimulating field of reference for the present focus on staminal cells and clonation. The existence of a primitive not specialized conductive and contractile system in sponges is a basic element to understand the evolution of neurosensory and locomotory systems in animals. The occurrence of precursors of an adaptive immune system in sponges, besides the innate, is a trait that links sponges to the higher evolved animals as vertebrates. The extraordinary richness of natural products by sponges show their biochemical versatility and stimulate research on the functioning of their genetic system. The general occurrence of intimate endosymbioses of sponges, especially with bacteria, makes sponges compound organisms with all the related problems for general biology. The extent of variability and phenotypic plasticity in sponges stimulates taxonomic and evolutionary studies on the species problem but also on the significance and evolution of individuality.

COMMUNICATIONS

Thyroid-like effects of organo-phosphate pesticides on sea urchin metamorphosis are mediated by acetylcholine receptors

Angelini C., Aluigi MG., Sgro M., Girosi L., Gallus L. Trombino S., Falugi C.

Dipartimento di Biologia Sperimentale (DI.BI.S.A.A.) Università di Genova

Sea urchin presents a freely swimming larva and a benthonic adult stage. The choice of substrate for metamorphosis is determined by environmental signals, evoking hormone release as a last step. This causes the metamorphosis event, by which the larva is dismantled, and the juvenile formed inside remains on the substrate. For other benthonic organisms, we previously found metamorphosis enhancement by cholinergic signalling. 

We test here the hypothesis that these signals may interfere in the regulation of hormone release/reception, and that exposure to acetylcholinesterase (AChE) inhibitors, such as the organophosphate pesticides (OPs), could affect the signals inducing metamorphosis. The exposure of the larvae to 10-6M thyroid hormone T3 caused dismantling of larvae at all the stages of the rudiment. When it was fully grown, metamorphosis took place within 5 days, in absence of environmental stimuli, while control larvae metamorphosed in 6 days more, with environmental stimuli. When the rudiment was not completely formed, exposure to T3 caused dismantling of the larvae and release of immature rudiments, lacking skeletal structures (lethal). When no rudiment was present, the larva was also destroyed. This event was demonstrated by the loose of adhesion molecules among the larval cells, by use of an Olympus confocal LS microscope. The effects of neurotoxic pesticides were checked by exposing sea urchin embryos, since two days after fertilisation, to two OP molecules: chlorpyriphos-methyle (CPF) and phentoate (Phe) at concentrations around the NOEC for man (10-7 to 10-8M), and at 10-4 to 10-5M concentrations, corresponding to 50% AChE activity inhibition. Along all the successive development, the larvae exposed to the lowest OP doses showed a faster development, including growth of the rudiment. After 20 days control and exposed embryos were divided each in different aliquots, and 10-6M T3 was added. All the larvae exposed to T3 enhanced metamorphosis, the ones exposed to 10-8 M OPs+T3 metamorphosed in 3 days, while the control ones+T3 in 5 days. The larvae grown in the presence of 10-7M Phe + T3 released immature juveniles. The same aspect was caused by exposure to 10-4 and 10-5M OPs (witout T3). As exposure to 10-5M carbachol (agonist of the muscarinic acetylcholine receptors) also caused immature juveniles, the effect of OPs may by due to accumulation of acetylcholine at the receptors, interfering with the correct hormonal signals. In all the cases, T3-induced larval dismantling was prevented by 10-3 M actinomycin D, thus showing its apoptotic nature.

*Work supported by EC, SENS-PESTI, QLK4-CT-2002-02264
Muscarinic receptor subtype m2-like may be involved in regulatory molecules of early developmental stages of the sea urchin, Paracentrotus lividus
Angelini C., Scazzola S., Trombino S., Falugi C.

Dipartimento di Biologia Sperimentale, Ambientale, Applicata. Viale Benedetto XV, 5; I-16132 Genova

Acetylcholine (ACh) is well known as classic neurotransmitter in peripheral and central nervous system. Ach is synthesized by choline acetyltranferase (ChAT) and degradated by acetylcholinesterase enzyme (AChE). ACh can bind two different kind of cholinergic receptors: muscarinic and nicotinic. In recent years, several authors verified that cholinergic system is not only involved in nervous system, but it plays a role in developing structures of different organisms: sea urchin primary mesenchyme cells (Drews, 1975), in sea urchin coelomocytes (Angelini et al., 2001), in leukaemia (Deutsch et al., 2002), and in cell-to-cell communication and differentiation. The muscarinic acetylcholine receptors (mAChRs), present in the central nervous system, spinal cord motoneurons and autonomic preganglia, modulate a variety of physiological functions: these include airways, eye and intestinal smooth muscle contractions; heart rate; and glandular secretions. 

In the sea urchin Paracentrotus lividus early developmental stages the presence was found of cholinergic molecules (Pieroni et al. 1994; Falugi,1995; Baccetti et al. 1995). In particular, the presence of muscarinic receptors was found in membrane of fertilized eggs (Piomboni et al., 2001) and it appears involved in molecular events from fertilization to pluteus stage. The presence of the muscarinic receptors was confirmed by electrophysiology experiments performed using agonist and antagonist of mAChRs checking the value of intracellular Ca2+ ions (Harrison et al., 2002)

Orthodenticle-related proteins function as regulators of head formation and other developmental events in flies and mice. In the sea urchin Strongylocentrotus purpuratus a gene named SpOtx was identified, encoding for two different proteins: SpOtx ( e ( Gan et al., Li et al.). In this research,, we found a possible role of an “embryonic” muscarinic receptor m2 subtype in regulatory function of Otx-like molecules during the sea urchin Paracentrotus lividus embryogenesis.

Deutsch VR, Pick M, Perry C, Grisaru D, Hemo Y, Golan-Hadari D, Grant A, Eldor A, Soreq H. The stress-associated acetylcholinesterase variant AChE-R is expressed in human CD34(+) hematopoietic progenitors and its C-terminal peptide ARP promotes their proliferation.
Exp Hematol. 2002 Oct;30(10):1153-61.
Gentamicin: ototoxicity and recovery phenomena in the saccule of the lizard Podarcis sicula
Avallone B.*, Fascio U.•, Piscopo M.*, Balsamo G.* and Marmo F. *.

*Dip. Genetica, Biologia generale e molecolare; • C.I.M.A. Università degli Studi di Milano
Aminoglycoside antibiotics, including gentamicin, are known to induce degenerative changes in the vestibular labyrinth (Baird et al., 1993; Weisleder and Rubel, 1993; Carranza et al, 1994, 1997; Lang et al., 1996; Gale et al., 2002; Avallone et al., 2003). We investigated recovery phenomena in the sensory epithelium and in otoliths occurring in the gentamicin-treated lizard saccule by SEM and CLSM using actin and tubulin like marker of hair cells and supporting cells respectively. In order to define if the regenerated cells become sensory cells, we also analysed the presence of calbindin by CLSM since it is a calcium-binding protein present in the sensory cells of Podarcis sicula saccule. Further we determined the presence of calbindin and the eventual changes in its localization by CLSM in the otoconia after gentamicin treatment.  Finally, we studied the pattern of expression of mRNA for hair cells-specific cytoskeletal protein (-actin in the saccule of lizard after hair cell damage. The SEM and CLSM data are consistent: gentamicin induced apoptosis of the hair cells in a dose-dependent manner and the damage was not precocious. In fact, initially the saccule appeared normal, successively the sensory hair cells appear suffering, with fused stereovilli and after a wide spread loss of hair of the sensory cells and extrusion of entire hair cell was observed. The saccule showed an apparently normal morphology after 28 days from treatment. Gentamicin caused modifications in the shape and size of the otoconia. This may be due to changes in the composition of endolymphatic fluid, resulting from extensive damage to the vestibular sensory epithelium. CLSM studies showed that gentamicin treatment does not induce alterations in the calbindin localization in the otoconia. Under the used conditions gentamicin killed hair cells but supporting cells appeared unaffected. Therefore, different cell types in the sensory epithelia of the saccule differed in their susceptibility to gentamicin. Lizard saccule subjected to aminoglycoside-induced damage underwent a process in which actin mRNA expression was increased because of the request of proteins necessary for functional and structural re-organization.

Regenerative potential and effects of exposure to endocrine disrupters (organotin compounds) in crinoid echinoderms
Barbaglio A., Sugni M., Mozzi D., Tremolada P., Bonasoro F., Candia Carnevali M.D. 

Università di Milano, Dipartimento di Biologia, Milano, Italy

The regenerative phenomena  which reproduce developmental processes in adult organisms and are regulated by neuro-endocrine mechanisms can provide new sensitive tests for monitoring the effects of exposure to endocrine disrupter (EDs) contaminants. These pollutants in fact can be  bioaccumulated in organisms causing dysfunctions in steroid hormone production/metabolism and activities and inducing dramatic effects on reproductive competence and growth. Current research is exploring the effects of exposure to different classes of EDs on echinoderm regenerative potential. TPT is an organotin compounds well known for its activity of endocrine disrupter affecting reproduction, development and growth in different animals. The present work is focused on the effects of TPT-Cl on regenerative development in echinoderms, with particular reference to arm regeneration in the crinoid Antedon mediterranea, a new ecotoxicological model successfully employed for the study of other ED compounds. Crinoids are benthic filter-feeding animals and are particularly sensitive to the presence of contaminants dissolved in the water or  accumulated in the sediments. Regenerative processes can be conveniently monitored for possible damages at whole organism, tissue and cellular level and can provide early indications of environmental risk. In our tests regenerating animals were exposed in semi-static conditions  to different  concentrations of  TPT-Cl (50 - 100 - 225 - 500 - 1000 ng/l)  for   72 hr, 1 and 2 weeks. The maximum selected concentration was close to LC50 values, the minimum to NOEC experimental values quoted in literature. Our results showed that exposure to TPT  significantly affects the regenerative development, inducing evident malformations in both external and internal anatomy and appreciable histopatological anomalies related to cell proliferation, migration, differentiation and histogenesis. 

(Research project COMPRENDO financed by EU: contract n. EVK1-CT-2002-00129).

Redistribution of nuclear ribo-nucleoprotein structures during spermatogenesis and early embryogenesis
Biggiogera M., Flach Biggiogera F., Vecchio L.

Lab. Biologia Cellulare e Neurobiologia, Dipart. Biologia Animale, Università di Pavia, Piazza Botta 10, 27100 Pavia

Nuclear ribonucleoproteins (RNPs) are a large family which includes hnRNPs, snRNPs, splicing factors and other proteins involved in the different phases of RNA synthesis. RNPs normally occur in predeterminate areas and constitute discrete structures such as perichromatin fibrils, interchromatin and perichromatin granules. All these structures are directly involved in transcription and splicing and are dependent on the cell nucleus activity. Their morphology and composition, in fact, reflect this influence. RNPs can  relocalize in the course of apoptosis or terminal differentiation such in erythropoiesis (Biggiogera et al., 1997a; Biggiogera et al., 1997b; Biggiogera et al., 1999) and their redistribution has been described as a general phenomenon related to a decreased transcriptional activity (Biggiogera and Pellicciari, 2000). We have followed by immunoelectron microscopy the distribution of this protein family in the nucleus during spermatogenesis and early embryogenesis, which represent physiological models of inactivation and reactivation of nuclear activity. Moreover, the influence of a hypometabolic state such as hibernation has been analyzed in the hazel dormouse testis, and the possible effects of diet has been tested on early mouse embryos in order to verify the distribution of RNPs.

Biggiogera, M., Bottone, M.G., Martin, T.E., Uchiumi, T. and Pellicciari, C. (1997a) Still immunodetectable nuclear RNPs are extruded from the cytoplasm of spontaneously apoptotic thymocytes. Exp Cell Res, 234, 512-520.

Biggiogera, M., Bottone, M.G. and Pellicciari, C. (1997b) Nuclear ribonucleoprotein-containing structures undergo severe rearrangement during spontaneous thymocyte apoptosis. A morphological study at electron microscopy. Histochem Cell Biol, 107, 331-336.

Biggiogera, M. and Pellicciari, C. (2000) Heterogeneous Ectopic RNP-Derived Structures (HERDS) are markers of transcriptional arrest. FASEB J, 14, 828-834.

Biggiogera, M., Trentani, A., Martin, T.E. and Pellicciari, C. (1999) Terminal differentiation of erythroblasts leads to RNP segregation and formation of Heterogeneous Ectopic RNP-Derived Structures. Histochem Cell Biol, 112, 473-478.


Developmental expression of a POU gene of class IV in the ascidian Ciona intestinalis

1Candiani S., 2Pennati R., 1Oliveri D., 3Locascio A.M. 3Branno M., 2De Bernardi F., and 1Pestarino M.

1Dip. di Biologia Sperimentale, Ambientale e Applicata, Università di Genova. 2Dip. di Biologia, Università di Milano. 3Stazione Zoologica “Anton Dohrn” di Napoli.

The POU family of transcription factors was originally defined on the sequence homology of POU domain identified in the mammalian transcription factors Pit-1, Oct-1 and Oct-2 and the nematode unc86 protein. Sequence-specific DNA binding of POU-domain genes is mediated by a bipartite motif, which consists of POU homeodomain and POU-specific domain. The POU homeodomain is a 60 amino acid segment with similarity to the classic homeodomain transcription factors. The POU-specific domain is an additional motif of 75 amino acid approxymately, that cooperates with the POU homeodomain to enhance the binding affinity and specificity of DNA binding. At present, POU-domain transcription factors have been classified into seven classes based on their amino acid sequences. Several lines of evidence suggest that members of the POU genes family may regulate invertebrates and vertebrates neurogenesis. In particular, POU IV genes appears to be neuron-specific regulating the differentiation of specific neuron cell types, including a range of sensory neurons in molluscs, Drosophila, Caenorhabditis elegans and vertebrates. Recently, 83 homeobox genes have been identified in the Ciona genome (Wada et al. 2003), and at least 3 genes belong to the POU family. A cDNA sequence for a POU IV-like gene, containing the entire ORF as well as 3’ and 5’ UTR, was identified from the database of the Ciona cDNA project database. 

In the present work, we describe the expression pattern of a homologue of class POU IV genes, Ci-POU4, in the ascidian Ciona intestinalis by whole-mount in situ hybridization on stages from neurula to early larva. Ci-POU4 is expressed exclusively in neural precursor cells during. In particular transcripts are prevalently localized in the peripheral nervous system, with the expression in the central nervous system restricted to the posterior sensory vesicle. Then, the evolution of a complex sensory system seems to be on the control of a common genetic mechanism.

(Work supported by grant from MIUR-FIRB). 

Sex difference in the uncoupling protein 3 expression in the harderian gland of syrian hamster

Chieffi Baccari G., Santillo A., Raucci F., Ragni M., Farina P., Feola A. and Lanni A..

Dipartimento di Scienze della Vita, Seconda Università di Napoli, via Vivaldi, 43, Caserta (Italy)

Uncoupling mitochondrial proteins are homologous proteins constituting a subfamily of mitochondrial anion carriers. Uncoupling protein 1 (UCP1) is exclusively located in brown adipose tissue (BAT). Uncoupling of BAT mitochondria leads to physiologically important, hormonally regulated, heat production in response to cold stress or to diet. UCP2 is ubiquitous while UCP3 is mainly expressed in the skeletal muscle. In comparison to the established uncoupling and thermogenic activities of UCP1, UCP2 and UCP3 are considered to be involved in the prevention of reactive oxygen species production as well in the regulation of fatty acid metabolism. Recently, we demonstrated that UCP2 and UCP3 are expressed at both mRNA and protein levels in rat Harderian gland (HG) and that their expression is regulated by T3.    

In the present study, we have investigated UCP3 expression (mRNA and protein) in the Harderian gland (HG) of male and female hamster (Mesocricetus auratus) of different ages. Hamster HG exhibits a marked sexual dichotomy in both morphological and biochemical parameters. The female HG possess a single cell type (Type I) and a high concentration of porphyrins, cholesterol and melatonin. The male HG exhibits two cell types (type I and II), in about equal number. They contain no observable pigment accretions and show low concentrations of porphyrins, cholesterol and melatonin. Type I are characterized by small lipid vacuoles, while type II cells have large lipid vacuoles. The first sex differences were observed at postnatal day 20, when type II cells appeared in male gland. There is evidence that gland structure and its biosynthetic activity are affected by androgens. 

In the HG of 20-days old hamsters, of both sexes, the mRNA level for UCP3 was 6-fold higher than 3-months old animals; no sexual dimorphism was observed. Western blot analysis, however, revealed that UCP3 level in the HG of 3-months old male hamster is about 2-fold  than that of the female HG. Immunohistochemistry for UCP3 suggests that this protein is highly expressed in type II cells of the male HG. 

  We speculate that the dimorphic expression of uncoupling protein 3 in the hamster is correlated to type II cell and that UCP3 expression in the golden hamster HG could be influenced by sex hormones.

Morphogenetic aspects in the adrenal gland of chelonians

Chimenti C., Accordi F., Liguori R. and Manelli H.

Università “La Sapienza”, Dip. Biologia Animale e dell’Uomo, v. Università, 32, 00185 Roma

The renal system of upper vertebrates reaches its definitive pattern by means of development through three structures: the pronephros, rarely functional, consisting of a few tubules, which suddenly degenerates and is substituted by the mesonephros, the functional kidney during embryonal life, the definitive kidney of fish and amphibians. Its histological structure consists of numerous renal tubules and glomeruli. The definitive amniote kidney is the metanephros, consisting of a greater number of glomeruli and more specialized renal tubules, with a narrow lumen and regional distinction. The amniote adrenal gland consists of an encapsulated organ near the cephalic side of the metanephros composed of two tissues, chromaffin and steroidogenic, differently arranged throughout the groups. This general pattern does not fit the chelonians, whose adrenal gland is rather peculiar, because it is elongated, lying on the ventral metanephric surface, in close contact with the kidney, maintaining the same position as during embryonic life. It is therefore more similar to amphibians, in which the definitive kidney is a mesonephros. Balment (1980) reported the hypothesis that during its organization the adrenal gland follows the morphogenesis of the kidney; this may be true for amphibians but not for chelonians. The relationship between adrenal and kidney structure is therefore enigmatic, and we are interested in investigating it from the beginning of morphogenesis; we are performing anatomical, histological, histochemical and ultrastructural observations on the embryonal adrenal gland of Testudo hermanni at different developmental stages. The first observations indicate that chromaffin and interrenal cells are quite different from those of other reptiles, both in their fine structure and distribution. They are in close contact with the kidney, without any connectival separation. We are also interested in the relationships between adrenal gland and kidney and the fine structure of mesonephric and metanephric tubules during development, in order to clarify its remodeling mechanism during development. At present, evidence regarding cell death in mesonephros is scarce, although the main remodeling mechanisms have been investigated: apoptosis (checked by the TUNEL reaction), necrosis (detectable only morphologically), autophagic cell death (checked by phosphatasic reaction). Electron microscopic observations show that during morphogenesis the mesonephric tubules are largely vacuolized, and extend cell protrusions to fill the lumen, suggesting a transformation into metanephric tubules and other structures. This hypothesis, already suggested in literature, requires further investigation.

Embryonic and larval development of ascidians: alterations by organotin compounds 

Cima F., Ballarin L., and Burighel P.

Dipartimento di Biologia, Università di Padova,Via U. Bassi 58/B, Padova (Italy) 

For their phylogenetic position and the peculiar mosaic development, ascidians represent model organisms for developmental and molecular biology. Moreover, the draft of the complete genome sequencing of one ascidian species (Ciona intestinalis) was recently released. Ascidians are also important bioindicators of environmental pollutants as benthonic filter-feeding invertebrates. They reproduce by oviparity or viviparity and the fertilized egg develops into a chordate free swimming larva, which adheres to substrate and metamorphoses in a sessile oozooid.  In order to understand the underlying mechanisms by which widespread pollutants can affect ascidian fitness, we studied at the light and electron microscopy, the effects of the exposure to tributyltin (TBT), the most important organotin compound, on the development of the solitary Styela plicata and the colonial Botryllus schlosseri. 

The results show that TBT affects all developmental stages in a dose and time-dependent manner and the most sensitive stages are gastrula and neurula. TBT blocks development giving rise to anomalous embryos with irreversible effects. Moreover, it acts on swimming larvae causing severe malformations, which prevent the adhesion to substrate, and interferes with metamorphosis through developmental delays and mortality. A parallel morphofunctional study on Botryllus schlosseri hemocytes, for understanding the cytological mechanisms responsible of toxic effects, supports our hypothesis that the TBT alters the calcium homesostasis by direct interaction with calmodulin, causing cytoskeletal damage and apoptosis and altering cell adhesion. Moreover, the occurrence of electrondense precipitate in the inner membrane of mitochondria, suggests an inhibitory effects on oxidative phosphorilation, particularly conspicuous in the gastrula stage. 

PPAR(-ligands induce neuronal differentiation events in human neuroblastoma and in rat cortical neurons.

Cimini A.* , D’Angelo B. *, D’Amico M. M.A. *, Benedetti E.*, Di Loreto S.°, and Cerù M.P.* 

*Dept. of Basic and Applied Biology, University of L’Aquila, Italy

° CNR, ITOI, L’Aquila

PPARs belong to the steroid/ thyroid/retinoid/vitamin D3 nuclear receptor superfamily and play fundamental roles in energy homeostasis by mediating FA effects on the expression of genes involved in lipid metabolism. The panel of genes regulated by PPARs is mainly involved in lipid metabolism, but genes regulating cell cycle and differentiation have also been recently recognized as PPAR target genes. The PPAR family comprises three closely related gene products, PPAR (, (/( and ( with different tissue distribution, developmental expression and ligand specificity. Fatty acids, represent their natural ligands. Recently, PPAR( has also been demonstrated to play important roles in the regulation of cell proliferation, death and differentiation. Moreover, ligand-activated PPAR( results in growth inhibition and differentiation of normal and transformed cells.  These observations have raised great interest towards PPAR( ligands as novel potential drugs for cancer prevention and treatment. PPAR( has been involved in vitro in oligodendrocyte and neuronal differentiation. In this work the effects of a PPAR( specific agonist on human neuroblastoma SH-SY5Y and on rat cortical neurons have been investigated.  Moreover, since it has been described that oleic acid induces neuronal differentiation in vitro, the effect of this monounsaturated fatty acid has been evaluated on both models, in order to verify if some of its differentiation effects may be mediated by PPARß activation. Both treatments induced decrease of cell proliferation, induction of neuronal differentiation markers and neurite extension in human neuroblastoma SH-SY5Y. Moreover, the treatments affected adhesion, migration and invasiveness, responsible for the metastatic behaviour of these cells. On cortical neurons oleic acid and the PPARß agonist induce neuronal clastering, increased expression of GAP-43 and of the PPARß target gene ACS2. The results obtained demonstrate that PPARß is involved in neuronal differentiation and strongly point toward PPAR ligands as new antitumour drugs and chemopreventive agents for new therapeutic strategies against cerebral neoplasms.

Expression of a retrovirus in Drosophila melanogaster during ovarian development: ultrastructural and immunocytochemical studies

Fausto A.M.1,  Taddei A.R.2, Gambellini G.2, Mazzini M.1, and  Giorgi F.3

1Dipartimento di Scienze Ambientali and 2Centro Interdipartimentale di Microscopia Elettronica, Università della Tuscia, L.go dell’Università, Viterbo; 3Dipartimento di Neuroscienze, Università di Pisa, Via Roma 55, Pisa. 

In a recent study on permissive Drosophila strains, Leblanc et al. (2000) found that retroviral ZAM transcripts are expressed in ovarian follicle cells. ZAM displays all structural features of a vertebrate retrovirus by encoding such proteins as gag, pol, and env. The initial step in ZAM expression is the assembly of viral particles in the follicle cell cytoplasm, followed by their release along the apical end in close association with the vitelline envelope precursors. Subsequently, they are transferred to the oocyte and eventually conveyed to the yolk granules. To study the mechanisms by which ZAM retrovirus are expressed in Drosophila oogenesis, a number of developmental mutants interfering with eggshell deposition and yolk uptake have been examined both ultrastructurally and immunocytochemically. A study of ZAM expression in female mutants fs(2)A17 that is known to develop abnormal gap junctions has shown that viral particles are retained in the apical cytoplasm and the follicle cell nucleus, suggesting that follicle viral release is inhibited if no interaction with the oocyte occurs. To find out the mechanism by which ZAM viral particles interact with vitelline secretory granules, ZAM release has been examined in Drosophila flies expressing mutations in the secretory activity of the ovarian follicle cells (fs(1)1163). The ultrastructural analysis of these mutants demonstrated that ZAM particles change both in number and distribution along the perivitelline space, as it would expected if their release from the follicle cells were causally related to that of vitellin precursors. Finally, to test whether ZAM viral particles do actually enter the oocyte via fusion with the plasma membrane or following the endocytic pathway Drosophila mutants devoid of specific receptors for Yps were studied. The ultrastructural analysis of the recessive female sterile mutant yolkless suggested that both entrance into the oocyte and processing by the yolk granules depend upon occurrence of a regular endocytic vesicular traffic.

Exposure of Rana esculenta to some pollutants and their effetcs on various cytological parameters of the liver

Fenoglio C., Boncompagni E., Grosso A., Milanesi G.,  Bertone V., Gerzeli G., Barni S.

Dipartimento di Biologia Animale, Università di Pavia, piazza Botta 10

The toxic effects of chromium VI (CrVI) and heptachlor epoxide (HE), two ubiquitous environmental contaminants, were studied in tadpoles and adult samples of Rana esculenta, the most abundant amphibian in the rice fields of NW Italy. We investigated the liver, due to its pivotal role in metabolism of different xenobiotic substances.  

We raised tadpoles in experimental ponds containing different concentration of Cr VI (0,5 ppm, 5ppm, 50 ppm) and of HE (4 ppb, 40 ppb, 400 ppb). The liver from tadpoles (stage 41, sec. Gosner) and adult frogs was analyzed using both light and electron microscopy. We also studied some enzymatic activity (G6PDH, SDH, catalase, acic phosphatase) to obtain information about possible changes in the functional state of the different parenchymal cell populations. The presence of reactive oxigen species (ROS) was also revealed through histochemical techniques.

In the larval samples, the liver parenchyma especially consisted of hepatocytes; occasional pigment cells were observed. With respect to controls, different doses of both treatments induced in the larval samples a relevant increase in the number of lipid droplets in most hepatocytes. These cells also showed changes of some enzyme activities.

In the adult polluted frogs, the liver cells showed no significant structural alterations, except for experimental groups treated with the high doses of contaminants. In these samples, we observed an increase in size and/or frequency of melanomacrophages. Moreover, as consequence of the toxic action of both contaminants, the hepatocytes displayed changes of some enzyme activities. 
Our data indicate different effects of the contaminants we tested on the hepatocytic component of the larval and adult samples. In fact, alterated hepatocytes were mainly observed in the larval treated samples. These differences are possibly related to the prominent presence in the adult frogs of the melanomacrophagic component, which is retained to play an important role in detoxifying processes. 

Gender-dependent response of the liver to extrahepatic tumor in MMTV-neu (erbB-2) transgenic mice

Freitas I.1, Vaccarone R.1, Fracchiolla S.1, Baronzio G.F.2, Mira Catò E.3, Barni S.1 and Gerzeli G.1

1Dept. of Animal Biology and Histochemistry and Cytometry Section, IGM-CNR; University of Pavia; 2ASL 01, Legnano; 3Institute of Biomedical Technologies, CNR-ITB, University of Milano (Italy)

MMTV-neu (erbB-2) transgenic mice develop mammary tumors in females and are a model for human breast cancer. We reported that the liver of 3-5 month old animals showed differentation changes in pace with tumor angiogenesis and metastatization (Freitas et al., 2003). Namely: (1) recruitment and arrest of CD34+ hemopoietic stem cells in periportal (PP), midzonal (MZ) sub-Glisson capsule sinusoids; (2) full hemopoiesis, AFP+ hepatocytes; (3) hemopoiesis regression, proliferation of biliary cells and “oval”-like cells (CD34+, AFP+, CK19+, GGT+); (4) CK19+ and GGT+ by small PP hepatocytes, but large cell dysplasia (LCD) in MZ and PC; thrombi of tumor cells with blasts and fibrin; megaloblastic anemia. These issues point towards a pre-malignant transformation of the liver. We report that blasts and myeloid clusters in the female mice were positive for keratin filaments (pan-Cytokeratin (H-240) and AE3 (MCA888H) antibodies), indicating that keratin filaments are expressed also by non-epithelial cells. This is in agreement with immunocytochemical data by Shin et al. (2001) who used the CAM5.2 antibody and with Traweek et al. (1993) who detected keratin gene expression with PCR. 

Remarkably in contrast with the females, transgenic male animals developed tumors at the mammary or salivary glands or genital tract. Huge thrombi of hypochromic erythrocytes were common. Hemopoiesis was not seen, but LCD was outstanding. Several lobuli showed massive apoptosis (TUNEL staining) in keeping with periods of ischemia followed by circulation resumption. In these areas hepatocytes were AE3-. Also in the most damaged lobuli bile duct cells lost the diffuse AE3 staining typical of normal adult cholangiocytes.

Our data point towards a gender-dependent, possibly hormonal-dependent, paraneoplastic effect of a distant tumor on the liver. (University of Pavia, FAR, 2001-2003 funds).

Acid-base homeostasis during chick embryo development: a role for the chorioallantoic membrane?

Gabrielli M.G., Materazzi G, and Menghi G. 

Department of Comparative Morphology and Biochemistry, University of Camerino, Italy.

Among the functional requirements during the chick development, an extra “non respiratory” bicarbonate supplement is required for preventing metabolic acidosis in the developing embryo (Narbaitz et al., 1995, J. Anat. 186, 245-252). Indeed, as development proceeds, acid production in the embryo increases and exceeds the limiting rate of CO2 diffusion through the shell and its membranes. Although the excretory system can also contribute, bicarbonate ions are mainly provided by the eggshell (Dawes C.M. and Simkiss K., 1969, J. Exp. Biol. 50, 79-86; Crooks R.J. and Simkiss K., 1974, J. Exp. Biol. 61, 197-202). In our attempt to gain insight into the mechanisms through which this bicarbonate transport occurs, we investigated a possible role for the chick chorioallantoic membrane (CAM) in reabsorbing bicarbonate for the maintenance of acid-base balance into the embryo. 

The chick CAM is an extra-embryonic structure which forms by the progressive fusion of chorion and allantois. It serves multiple roles in the morphogenetic events: it is the site of exchange of respiratory gases, Ca2+ transport from the eggshell, and water and electrolyte reabsorption from the allantoic cavity (Akins R.E. and Tuan R.S., 1993, J. Cell Sci. 105, 369-379; Stewart M.E. and Terepka A.R., Exp. Cell Res. 58, 93-106). By immunohistochemical studies, a cell type-specific and developmentally regulated expression was found of molecular components which are involved in ion transport processes in both the CAM epithelial layers, i.e. the chorionic epithelium, that is in direct contact with the shell membrane, and the allantoic epithelium, that lines the allantoic cavity (Gabrielli et al., 2001, J. Anat, 198, 229-238; Gabrielli et al. Histochem. Cell Biol. 2004, 121, 189-199). Distinct cell types in both the epithelial layers are proposed as possible specialized sites for bicarbonate reabsorption which would take place by involvement of the soluble carbonic anhydrase CAII and the anion exchanger AE1.

Cell lineage tracing during Xenopus  tail regeneration

Gargioli C., Slack J.M.W. and Filoni S.

Department of Biology  2nd University of Rome “Tor Vergata”

The tail of the Xenopus tadpole will regenerate following amputation, and all three of the main axial structures: the spinal cord, the notochord, and the segmented myotomes, are found in the regenerated tail.   We have investigated the cellular origin of each of these three tissue types during regeneration.

We produced Xenopus laevis embryos transgenic for CMV (Simian Cytomegalovirus) promoter driving GFP (Green Fluorescent Protein) ubiquitously throughout the embryo. Single tissues were then specifically labelled by making grafts at the neurula stage from transgenic donors to unlabelled hosts.  When the hosts have developed to tadpoles, they carry a region of the appropriate tissue labelled with GFP.  These tails were amputated through the labelled region and the distribution of labelled cells in the regenerate was followed. We have also labelled myofibres using the Cre-lox method.

The results show that the spinal cord and the notochord regenerate from the same tissue type in the stump, with no labelling of other tissues.   In the case of the muscle, we show that the myofibres of the regenerate arise from satellite cells and not from the pre-existing myofibres.  This shows that metaplasia between differentiated cell types does not occur, and that the process of Xenopus tail regeneration is more akin to tissue renewal in mammals than to urodele tail regeneration.

Evaluation of the  damage produced by particulate  matter (PM10) on in vitro  systems.

Gualtieri M., Rigamonti L.°, Andrioletti M.*, Vismara C.*, Mantecca P., Camatini M.

Dipartimento di Scienze dell’Ambiente e del Territorio, °Dipartimento di Neuroscienze, Università di Milano Bicocca, *Dipartimento di Biologia, Università di Milano

Tyre debris (TD) represents 8-10%  of the airborne particulate matter (PM10), and its correlation with increased respiratory diseases is well established. TD has a complex chemical composition (1), some of its components are water soluble and can be easily leached. A risk estimate of zinc from TD in the environment has received attention (2), since zinc  may affect water quality for living species (3). We evaluated the effects produced by the organic components of TD (polyisoprene polymer is the main chemical component detected with FT-IR analysis) on the human alveolar cell line A549. Moreover TD eluates and TD organic components were tested on Xenopus laevis development.
Zinc in tyre leachate samples was measured with ICP-AES; TD organic fraction was extracted using dichloromethane in a Soxhlet equipment. For cell line tests sterile extract at concentrations from 10 to 75 μg/ml was added to the culture medium. Cell viability at 24, 48 and 72 hours was assessed with MTT. 75 μg/ml of extract, corresponding to less than 20 m3 of inhaled air, reduced cell viability after 24 h and an evident dose dependent decrease in viability was evident after 72 h. The analyses of cell cycle, of genotoxicity with the comet assay (4) and of TEM images confirmed the cell damage. FETAX test was performed to evaluate the embryotoxicity  of TD eluates, produced by 50 and 100 g TD/l at dilution 1,10,50,100 and of the organic components at concentration from 80 to 140 ug/ml. 50g TD presented a very high lethality, LC50=62.5, while 100g TD were not lethal but highly teratogenic, TC50=66.5.

1. M. Camatini, G. Crosta, G. Corbetta, G. Giuliani, (2001) Fractal shape analysis of tire debris particles: results and applications. Materials characterization, 46, 271-283

2. E. Smolders, F. Degryse (2002) Fate and effect of zinc from tire debris in soil. Env. Sci. Technol., 36, 3706-3710

3. M. Gualtieri, C. Vismara, M. Camatini (2004) Tyre debris eluates affect living organisms. Environ. Intern. in press

4. V. Calini, C. Urani and M. Camatini (2002). Comet assay evaluation of DNA single and double-strand  breaks induction and repair in C3H10T1/2 cells. Cell Biol Toxicol.,18, 369-379

Role of endocytobionts in the oxidative activity of the embryo of Blaberus craniifer Burmeister (Blattaria, Blaberidae)

Lambiase S., Grigolo A.

Department of Animal Biology, University of Pavia, Italy

The oxidative activity of bacteriomes, of embryos not yet infected by symbiont bacteria and of embryos with bacteriocytes has been tested in Blaberus craniifer. The comparison of the experimental data obtained by micromanometric techniques on the three above-mentioned systems showed that the presence of symbiont bacteria in the embryo’s fat bodies gave rise to oxygen consumptions higher than the amount of those of bacteria and of not yet infected embryos. Therefore the Author assumes that in bacteriocytes the association among the mitochondria of these cells and endosymbionts allows a more effective oxidative activity and a more profitable utilization of the studied metabolites.

Apoptosis in the IPLB-LdFB insect cell line: a BCL-2-like molecule is a possible controller of apoptotic process at nuclear level

Malagoli D., and Ottaviani E.

Animal Biology Department, University of Modena and Reggio Emilia, Via Campi 213/D 41100 Modena (Italy)

In the IPLB-LdFB insect cell line the reducing sugar 2-deoxy-D-ribose (dRib) is a well known apoptotic inducer, while an anti-Bcl-2 polyclonal antibody (pAb) has an anti-apoptotic activity and induces mitochondrial membrane depolarization. The present findings demonstrated that dRib provoked cytochrome C release into the cytoplasm, induced a caspase 3-like activity and caused oligonucleosomal fragmentation of genomic DNA, suggesting the existence of an intrinsic apoptotic pathway similar to that observed in mammalian models. The addition to the insect cells of an anti-Bcl-2 pAb prevented the dRib-mediated oligonucleosomal digestion of DNA, while cytochrome C release and the increase in caspase 3-like activity were still detectable.

These and previous findings suggest a double role for the Bcl-2-like molecule, i.e. the maintaining of mitochondrial integrity and the control of apoptotic machinery at nuclear level.

Neurogenic placodes in ascidians
Manni L., Caicci F., Gasparini F., Agnoletto A., Burighel P., and Zaniolo G.

Dipartimento di Biologia, Università di Padova, v. U. Bassi 58/B 35131 Padova (Italy)

One of the most relevant characters of vertebrates is the presence of cranial placodes. These are transitory ectodermal regions which arise from the lateral borders of the neural folds and areas immediately adjacent to them. They are subject to morphogenetic movements, such as invagination of cell sheets and epithelial-mesenchymal transactions and give rise to a variety of non-epidermal cell types. Despite the idea that neurogenic placodes are exclusive of vertebrates, data are now accumulating to demonstrate that the non-vertebrate chordates possess both the genetic machinery involved in placode differentiation, and ectodermal structures that are possible homologues of vertebrate placodes. We studied the ascidians (Tunicata) in order to establish the possible presence of placodal structures during development. Late differentiation of the ectodermal layer in Ciona intestinalis and Botryllus schlosseri (Ascidiacea, Tunicata) embryos was analysed by means of light and electron microscopy. A  number of transitory ectodermal thickenings were recognised, some of which were identified as neurogenic placodes. These may be considered homologues of vertebrate placodes: the neurohypophysial placode may include a homologue of the vertebrate olfactory placode; part of the stomodeal placode contains one portion differentiating hair cells, homologous to the acustico-lateralis placode, and another portion gives rise to the ciliated duct of the neural gland, homologous to the adenohypophysial placode; the rostral placode, producing sensory papillae, may be homologous to the placode of the vertebrate adhesive gland. Notably, the stomodeal placodes possess the ability to differentiate, in time, subgroups of other placodes. A series of available data on lineage in the ascidian nervous system suggests that territories we consider to be placodes derive from blastomeres located at the border of the neural plate/future epidermis. Thus, our observations strongly support the idea that a pre-placodal field is a common feature in chordate early embryos.

Characterization of genes coding for regulators of germline development in the hybridogenetic Rana esculenta complex.

Marracci S., Casola C., Bucci S., Ragghianti M., Ogielska M.*, Mancino G.

Laboratory of Cell and Developmental Biology, Department of Phisiology and Biochemistry, University of Pisa, Italy. *Laboratory of Evolutionary and Developmental Biology of Vertebrates, Zoological Institute, University of Wroclaw, Poland.

The germline plays a unique role in gamete production, heredity and evolution. In many organisms, such as amphibian anurans, germ cells are specified by maternally inherited determinants, that are deposited in the egg during oogenesis. Genetic pathways, also regulated by post-transcriptional factors, allow maternally inherited specific molecules to direct germline differentiation in both sexes. To gain more insight into molecular mechanisms controlling germline specification and differentiaton we plan to use, as a model system, Rana esculenta complex since it is characterized by the special reproductive mode called hybridogenesis. In developing germ cells of the hybrid R. esculenta arisen by natural cross of the parental species R. ridibunda and R. lessonae, one chromosome set is excluded and the remaining one first endoreduplicates and then is transmitted to gametes. As shown by morphological analyses, exclusion and endoreduplication events cause alterations in differentiation of gametes and consequently a delay in the sexual maturation of hybrids, when compared to parents. In order to perform a molecular analysis of gametogenesis in parental species and hybrids, we isolated and characterized Rpum1, RV1 and RYB Rana cDNAs, homologous to Pumilio, Vasa and Y-box genes respectively. These genes encode for post-transcriptional regulators, that play a key role in germ cell development, in both Vertebrates and Invertebrates. In situ hybridizations, carried out on adult gonads of the parental species and hybrids, show that these genes are expressed in early stages of female and male gametogenesis. During oogenesis they are expressed in previtellogenic oocytes. Interestingly, the hybridization signal is widely distributed in the cytoplasm of early oocytes, while it is primarily accumulated in the perinuclear cytoplasm of later oocytes. In adult testes, RV1 is expressed in specific stages of spermatogenesis, such as non mitotic spermatogonia and late primary spermatocytes, while it is not detectable in spermatids and spermatozoa. To complete the expression analysis of these genes during germ cell differentiation, their mRNA distribution is under investigation in different embryo developmental stages, when hybridogenesis is thought to occur. Preliminary data show that Rpum1, RV1 and RYB are expressed in the cortex of immature, although sexually differentiated gonads of pre-metamorphic tadpoles of both parental species and hybrids, suggesting that they may represent useful molecular markers to dissect gametogenesis in this peculiar model.

The fungicide triadimefon is teratogenic in the mouse

Menegola E., Broccia M.L., Di Renzo F., Massa V. and Giavini E.

Department of Biology, University of Milan, Milan – Italy

Triadimefon (FON) is a triazole-derived antifungal agent, highly teratogenic when tested in vitro on rodent embryos (the typical induced malformations being at the level of the branchial apparatus). Our in vitro previous studies showed that the observed abnormalities were correlated to an alteration of rhomboencephalic neural crest cell (NCC) migration, without affecting their motility, and to a disorganized hindbrain segmentation. The aim of the present work was to test a triazole-derivative in vivo in order to verify a relationship between triazole exposure- embryonic abnormalities- fetal malformations.

Pregnant CD-1 mice were treated orally with 0-300  mg/kg FON on day 8 post coitum (p.c.) at 10.00 a.m.(corresponding to the embryonic stage of 5-13 somites), and sacrificed on day 8 p.c. at 1.00 p.m., on day 9 p.c. at 10.00 a.m., on day 10 p.c. at 10.00 a.m., and at term of gestation (18 day p.c.). In order to compare our previous in vitro data with in vivo exposed embryos on days 8,9,10 the morphology of the embryos was observed, and samples processed for specific immunostainings to visualize the hindbrain segmentation (8 day p.c.), NCC migration (8 and 9 day p.c.), the cranial nerve organization (10 day p.c.). Fetuses explanted at term were processed for skeletal examination after double staining of osseous and cartilaginous tissues.

After morphological examination of embryos the II branchial arch was closer to the I and reduced. The immuno-staining of rhombomeres 3 and 5 showed only a light scattering of the immunostained areas. The NCC migration  resulted unaffected, but the NCCs localization at the branchial arches level was abnormal.

As far as the skeletal analysis is concerned, several severe malformations were observed as expected at the cranio-facial level: the bones derived from the I and II branchial arches appeared seriously malformed (abnormal, reduced, fused). Interestingly, in addition, segmental duplications and anterior respecifications were observed at the axial level. The obtained results confirm our previous data suggesting the branchial arches derivatives as the target structures of triazoles, and confirm the pathogenic pathway hypothized after in vitro studies: branchial arches malformations, alterated NCC migration, abnormal hindbrain segmentation are probably due to an alteration of the endogenous embryonic levels of retinoic acid (RA), which metabolism is known to be perturbated by some triazoles. Excitingly also the axial segmental identity is finely regulated by RA gradients. From this point of view the observed axial malformations could be explained by RA metabolism perturbations.

Dual role of XHAS2 during myogenesis/somitogenesis processes during Xenopus development

Ori M., Nardini M., Perris R., Nardi I.

Lab. Biologia Cellulare e dello Sviluppo, Dipartimento di Fisiologia e Biochimica, Università di Pisa. 

Hyaluronan (HA) is a linear polymer composed of repeating disaccaride units of (1-3) D-glucoronate-(1-4) N-acetyl-D-glucosamine. HA polymerisation takes place at the plasma membrane and it is exported directly into the extra cellular spaces. Outside the cell, HA binds large amounts of water and can also form a complex with hyaluronan-binding proteins (hyaladeherins) resulting in the formation of stable pericellular matrices. It has been suggested that the presence of HA in the extra cellular matrix may be required for cell migration and\or proliferation and for embryonic pattern formation. HA can also influence cell behaviour by interacting with cell surface receptors and transduce intracellular signals. Thus, despite its simple chemical composition, HA performs several distinct molecular functions including cell migration, tissue remodelling and metastasis.

In vertebrates, HA biosynthesis is regulated by three catalytic enzymes Has1, Has2 and Has3. The three synthases genes are expressed in different temporal pattern during mouse development and in particular Has2 has been identified as a major source of HA during initial organogenesis. Knock out mice for the Has2 gene die during midgestation for severe cardiac and vascular abnormalities, suggesting a pivotal role of Has2 during embryogenesis. Because of the technical limitations in resolving the function of HA by transgenic approaches in rodents, alternative experimental models, such as Xenopus, could allow to delucidate the role of HA/HAS2 in more detailed and in different tissues during development. 

Recently, we have cloned the three Has genes in Xenopus laevis and their spatio-temporal expression patterns have been analyzed during development. 

In particular, XHas2 mRNA is mainly found in mesoderm-derived structures such as developing myotomes and heart anlagen as well as the trunk neural crest cells. We have used a loss of function approach to study the role of XHas2 in vivo. Our results show an early role of XHas2 in preventing myocytes from apoptosis in the presomitic mesoderm and a late role of XHas2 allowing cell movements and migration in both somitogenesis and neural crest cells migration processes.

Morphological characterization of cells isolated from Petrosia ficiformis (Porifera)

Pagliara P., Tarantino P. and Dini L.

DiSTeBA – Università degli Studi di Lecce, via Prov.le Lecce-Monteroni, 73100 Lecce

Sponges, simple metazoan species, possess few cell types, most of which are in a non differentiate state. They represent a good model for cell aggregation and differentiation study. Their organization pattern (that includes also symbiontic bacteria) is provided by specific cell adhesion receptors and extracellular matrix molecules. The detailed morphological and cytochemical study of these cells will help to better understand their organization and function. 

Moreover, cells dissociated from sponge are able to form aggregates in which a body-like reorganization occurs. These aggregates, named primmorphs and observed in different marine sponge species, are able to retain cell viability and metabolic activity for long period. 

In order to understand the cell types actively taking part in primmorph formation and the role of symbionts during this process, we performed a morphological study on cells dissociated from sponge and primmorph of Petrosia ficiformis.

To characterise cell population we used classical haematoxylin/eosin stained sections and cytochemical methods (Giemsa’s dye, toluidin dye, Pas reaction, alcian blue and neutral red dye) on dissociated sponge cells. Optical microscopy observations demonstrated a high degree variability of morphological and staining properties of Petrosia ficiformis cells, suggesting that different metabolical active cell subpopulations are present in this specie. Autofluorescence of most of the cells, due to the presence of symbionts, represent a criteria for their identification. Electron microscopy observations of primmorphs suggest that different sponge cell types are involved in their formation. Interestingly, the different pattern of lectin binding sites on cell surfaces of dissociated cells form sponge and primmorph, indicates that cell-cell interactions between sponge and primmorph are different. 

In the ascidian Phallusia mammillata the onset of metamorphosis is regulated by dopamine and serotonin

Pennati R., Zega G., Groppelli S., Sotgia C. and De Bernardi F.

Dipartimento di Biologia, Università di Milano, Milano

Ascidian larvae settle within minutes, hours or days after hatching, depending on the species, and then start to metamorphose. Metamorphosis occurs after the larva develops the ability to respond to external inducing signals: the responsive state is termed competence. Many environmental factors which can influence the setllement are known, but nothing is known about how these agents can trigger metamorphosis. Neurotransmitters play important roles during morphogenetic events in different organisms. In this work, the role of dopamine and serotonin during metamorphosis of the ascidian Phallusia mammillata larvae was examined. By immunofluorescence experiments dopamine was localized in some neurons of the central nervous system and in the adhesive papillae of the larvae. Dopamine and serotonin signaling was inhibited by means of antagonists of these neurotransmitters receptors (R (+)-SCH-23390, a D1 antagonist; clozapine, a D4 antagonist; WAY-100635, a 5-HT1A antagonist) and by sequestering the neurotransmitters with specific antibodies. Moreover, dopamine synthesis was inhibited exposing 2-cell embryos to (-methyl-L-tyrosine. Dopamine depletion, obtained by these different approaches, caused an early metamorphosis, while serotonin depletion delayed the onset of metamorphosis. The opposite effects were obtained using agonists of the neurotransmitters: lisuride, a D2 agonist, inhibited metamorphosis while DOI hydrochloride and 8-OH-DPAT HBr, two serotonin agonists, promoted it. So it is possible to suppose that dopamine signaling prevents metamorphosis while serotonin signaling triggers it; in young larvae high levels of dopamine are necessary to promote the swimming behavior and are sufficient to prevent metamorphosis; when larvae become competent, they start to produce serotonin in response to external stimuli (light, chemical nature of the substratum), and when a threshold level is reached, the cascade of events that triggers metamorphosis is activated.

Effects of probiotics on gut-associated lymphoid tissue of Sparus aurata (L.) larvae
Picchietti S., Taddei A.R., Fausto A.M., Carnevali O. *, Mazzini M., Scapigliati G., Romano N., Mastrolia L. and Abelli L.**

Dip. Sc. Ambientali Univ. Tuscia, Viterbo; *Ist. Scienze del mare, Univ. Ancona; **Dip. Biologia, Sez. Anatomia Comparata, Univ. Ferrara, Italy.

The research on probiotics is developing to improve environment-friendly fish aquaculture. The main strategy involves isolation from adults of intestinal bacteria with favourable properties to be included in large number in the larval feeding. Among several identified strains, Lactobacillus fructivorans and L.plantarum were selected as probiotics during Sparus aurata rearing. Bacteria cell pellet of both strains (105 bacteria/ml) were administered from day 5 post-hatching (ph) (group A) or from day 28 ph (group B). Vectors were rotifers (day 5-27 ph) and  Artemia (day 28-56 ph), followed by dry food. No bacteria were administered in controls. 

Larvae at day 28, 36, 59 and 99 ph were sampled for histology and immunohistochemistry to evaluate the effects of probiotics in sea bream GALT. 

At day 28 ph the GALT was composed of mucosal basophilic leucocytes. A polyclonal antibody against homologous Ig H and L chains detected a low percentage of Ig+ cells, the majority of leucocytes being Ig- cells as in other teleosts (Picchietti et al, 1997 Anat & Embryol 196:457-63). At day 28 ph, leucocyte density was not significantly different in group A and controls. 

Mucosal leucocytes increased in all groups from day 28 to 99 ph, with appearance of macrophages and phagocytic eosinophilic granulocytes (EGC)(Sepulcre et al., 2002 Cell Tissue Res 308:97-102).

At day 99 ph, the density of EGC (+284%) and Ig+ cells (+51%) in group A was significantly higher (P<0.05) than in controls.

Treatment B was less effective (P<0.05), although it still induced a higher density of EGC (+130%) and Ig+ cells (+17%) compared with controls. Ig+ cells density at day 99 ph (group A) was significantly higher than at day 28 ph, proving higher efficacy of prolonged treatment. Total leucocytes increased in groups A and B (29% and 16%, respectively) compared with control. 

These data provide evidence that early feeding with probiotic-supplemented diet would enhance innate and specific gut immunity in fish.

A small domain of mitochondrial large ribosomal RNA is capable of regenerating the Drosophila germ cells destroyed by UV irradiation

Psaila R. *, Venanzi S. *, Gigliani F. ° and Battaglia P.A.*

*Istituto Superiore di Sanità, Roma


°Università di Roma La Sapienza, 

The UV damage is constituded by the oxidation of embryo proteins which induces a conformational shift with consequent loss of the protein specific activity. The function of the small mt rRNA domain is able to largely recovery the protein functonality both in vivo and in vitro.

Also, by point mutation we demonstrated that the activity of the small rRNA domain depends on the free energy ((G) that allows a specific conformational structure of the small rRNA domain.

Since this small domain of mitocondrial rRNA is present in the polar granules, we attribute to this domain an ancient repair function evolutively conserved so as to enable the polarization of the peculiar structure development.

Sialyltransferase 2 (ST8SIAI) expression during Xenopus laevis development
Rimoldi S., Gornati R., Papis E., Prati M., Bernardini G.

Dipartimento di Biologia Strutturale e Funzionale, Università degli Studi dell’Insubria, Varese

Gangliosides are complex lipids, characterised by the presence of sialic acid and belonging to the glycosphingolipid family. It is known that gangliosides play a crucial role in several cellular processes such as proliferation, differentiation and cell to cell recognition (1). Furthemore, glycolipid expression is modified, particularly for what concerns sialylation, during embryo development (2) and cellular differentiation (3). In Xenopus laevis (X.l.), GD3 is one of the most important gangliosides during embryo development. For this reason, we have focalised our attention to ST8SiaI, the enzyme responsible for GD3 biosynthesis.

To evaluate the ST8SiaI mRNA expression in X.l. embryos, we have performed a set of RT-PCRs during development. The results have shown the presence of two transcripts characterised by a different length (1018 bp and 935 bp); for both transcripts we have obtained the complete coding sequence. After their virtual translation, we have obtained two putative polypeptides that resulted homologues to the already known ST8SiaI. By comparing our sequences with those of other mammalian ST8SiaI and by performing PCR amplifications encompassing intron-exon junctions, we have shown that also for X.l. the gene is organized in 4 introns and 5 exons and that the short mRNA is due to an alternative splicing event that involves exon 2.

We are now investigating if the hypothetical protein encoded by the short mRNA possesses an enzymatic activity. To this aim, we have prepared two different constructs (i.e., long and short) in pcDSA, a vector characterised by the presence of a mouse IgM signal peptide sequence followed by the  protein A IgG binding domain both localized at the NH2 terminus. The two constructs have been transfected in COS7 cell lines, that do not express ST8SiaI; the expressed proteins have been recovered and analysed by western blot using specific antibodies. The results confirmed the in vitro expression of both proteins. Experiments to evaluate the enzymatic activity of the short protein are now in progress both in vitro and in vivo systems.

Zeller C.B. e Marchase R.B. (1992) Am. J. Physiol. 262, C1341-C1355. 

Kannagagi R. Cochran N.A. Istigami F. Hakomori S. Andrews P.W. Knowles B.B. Solter D. (1983) EMBO J. 2: 2355-2361.

Andrews P.W. Nudelman E. Hakomori S. Fenderson B.A. (1990) Differentiation 43: 131-138.

The reorganization of developing cerebellum after drug injury
Roda E.1, Pisu M.B.1, Avella D.1, Bernocchi G.1,2

1Dipartimento di Biologia Animale - Laboratorio di Biologia Cellulare e Neurobiologia, Università di Pavia, 2Istituto di Genetica Molecolare del CNR – Sezione di Istochimica e Citometria, Università di Pavia

A single injection of the cytostatic cisplatin (5ug/g b.w.) in ten day-old rats leads to changes of the vermis cerebellar cortex, in the lobules VI-VIII. Double immunofluorescence reaction for GluR2/3, a ionotropic glutamate receptor, that labels postsynaptically Purkinje neurons, and GAD65, an isoform of GABA synthesis enzyme labelling presynaptically inhibitory terminals in the molecular layer, was performed. In cisplatin-treated rats, remodelling of Purkinje cell dendrites occurred between PD17 and PD30 (7 and 20 days after treatment). At PD30, in spite of GluR2/3 labelling in the entire Purkinje cell dendrites, GAD65 positive terminals were localized in the proximal part of the dendrite, while they were scarce in the distal dendrite branchlets. The findings have to be related to changed cytoarchitecture of the cerebellar cortex, where regeneration of the external germinal layer, reorientation of Purkinje cells dendrite main branches and branchlets, and presence of ectopic cells were also observed. In regard to GABA receptors (rs), GABAA rs are targeted to and clustered at the synaptic site opposite to GABA releasing site and they are believed to play a central role in certain forms of synaptic plasticity; after injury, we found that GABAA alpha 6 subunit is expressed in granule cells, also in the ectopic areas. GABAB rs, that have an important role in the early development of cortical circuits, maintained in treated rats their distribution in the entire molecular layer, i.e. in Purkinje cell dendrites and parallel fibres. Therefore, the specific expression of GABA rs seems to be preserved in the remodelled cerebellar cytoarchitecture. Finally, VGluT1 e VGluT2, that are two main subtypes of the vesicular glutamate transporters and are expressed differentially in two excitatory afferents synapsing onto Purkinje cells, labelled parallel and climbing fibres respectively ; after treatment, the most evident changes occurred in the climbing fibre innervation.  (Research grants: Cofin 2002 to G. Bernocchi, MIUR-Italy)

T-cell receptor expression in developing lymphomyeloid organs of sea bass, Dicentrarchus labrax
Romano N., Buonocore F., Abelli L.2, Caccia E., Rossi F., Picchietti S. e Mastrolia L. 

1Department of Environmental Sciences, Tuscia University, Viterbo;

2Dept. Biology, Univ. Ferrara;

The T cell receptor (TcR), is a key membrane molecule for differentiation of T-lymphocytes and is responsible for the recognition of both self and foreign cells and molecules. From fish to mammals TcR is composed by a couple of chains: α-β or γ-δ [ Nam et al., 2003], proving a conservation of molecule throughout phylogeny. In this study, RNA probes for sea bass TcR( were prepared and used for in situ hybridization experiments during ontogeny. A parallel immunohistochemical study (ABC-peroxidase with nickel enhancement) was made using  the anti-T cell monoclonal antibody DLT15. 

First anlage of the thymus was evidenced 32-33 days post fertilisation (26-27 days post hatch), first DLT15+cells were detected around day 35 p.f. in thymus, whereas TcR(+cells are recognisable from day 38 in thymus and at day 41 in mucosal tissues (i.e gut, gills). From 38 days p.f. DLT15 +cells are recognisable between thymus and head kidney in conectival tissue. From  46 days p.f. positive TcR(+cells were identified scattered in head kidney and four days later in spleen, whereas DLT15+cells are already observable in head kidney from day 38. Traffic of TcR(+cells via blood occurs from 41 to 80 days p.f., whereas from this date positive cells were detected principally in the lymphoid organs. From 75-90 days the TcR(+cells in thymus are mainly confined in the cortical portion and in other lymphoid organs numerous positive cells were recognised. The present results suggest that the TcR(+cells can be firstly rearranged in thymus and then can be sent to other tissues, including the middlegut as also hypothesised in mammals [Lefrançois & Puddington, Immunol. Today 16,16-21,1995]. Moreover, the appearance during ontogeny of DLT15-lymphocytes before TcR(+cells are recognisable, suggests the possibility that lymphocytes with TcR(( first differentiate in thymus, as was observed in mammals [Parnaham, Imunology, 2001]. When epithelial architecture is completed, from 75 days p.f., TcR(+ cells (and DLT15+ cells) are confined mainly in the cortical portion and cortical-medullary border. This observation suggests that positive and negative selection could take place in that portions from this date.
Ultrastructural features and apoptotic patterns during the induction of monocyte - macrophage differentiation: effects of cytostatic  drugs

Spano A., Sciola L., Monaco G., *Barni S.

Department of Physiological Biochemical and Cellular Sciences, Via Muroni 25, 07100 Sassari; *Department of Animal Biology, P.zza Botta 10, 27100 Pavia.

In the present work, the role of different concentrations (6 – 60 nM) of phorbol ester PMA during monocyte/macrophage differentiation in the monocytic THP-1 cell line was evaluated. In this experimental model, we have previously characterized some cellular aspects (e.g. cytokinetic activity, reorganization of microfilament network and cell surface) correlated with the progression of the cell-substrate adhesion. 

On the basis of the acquired results, we have focused the attention on ultrastructural aspects at both cytoplasmic (e.g. lysosomes and phagosomes) and nuclear (e.g. lobulation) level, also in relation to the treatment with different cytostatic agents, such as Actinomycin D (Act D) and Vinblastine (VBL).

The results obtained by transmission electron microscopy (TEM) and cytochemical approaches indicate that the increase of cellular size (differentiated macrophage vs monocyte) is correlated to the lysosomal compartment, mainly  localized in the juxtanuclear region. As far as nuclear aspects are concerned, the differentiation into macrophages also determines the appearance of  polyploid cells (4n and 8n), as a possible consequence of cell fusion and endomitotic mechanisms.

The treatment with Act D (0.8 (g/ml) induces apoptotic events especially in proliferating cells blocked in the G1/S phase; TEM analysis and TUNEL reaction showed that these apoptotic cells can be engulfed by macrophages with higher differentiation level.

Incubation of the cultures with VBL (8 (g/ml) causes apoptoses mainly derived from mitotic cells, also through a  micronucleation stage, and differentiated polyploid cells. 

In conclusion, these results indicate that, also in relation with the mechanism of apoptogenic agent, different cell degeneration patterns can occur in relation to the monocyte differentiation. Antimetabolic drugs, such as Act D, are more active on poorly differentiated and actively proliferating cells, while antimicrotubular drugs, such as VBL, are more efficient on terminally differentiated cells with a higher cytoplasmic organization level.

Lamprey Hox genes and the evolution of vertebrate craniofacial and visceral morphology

Takio Y.*†, Pasqualetti M.‡§, Kuraku S.*¶, Hirano S.#, Rijli F.M.‡ and Kuratani S.*
*Center for Developmental Biology, RIKEN Kobe, Japan. †Graduate School of Science and Technology, Kobe, Japan. ‡Institut de Genetique et de Biologie Moleculaire et Cellulaire (IGBMC), Strasbourg, France. ¶Department of Biophysics, Kyoto, Japan #Department of Medical Technology, Niigata, Japan. §Laboratori di Biologia Cellulare e dello Sviluppo, Università di Pisa, Pisa, ITALY.

In jawed vertebrates (gnathostomes), expression of distinct Hox codes correlate with anteroposterior specification of pharyngeal arches (PAs)1,2. The analysis of Hox expression in jawless animals (agnathans) may therefore shed light on how the jaw and PAs have evolved. We analyzed the Hox expression patterns in lamprey embryos from Lethenteron japonicum (Lj), a jawless vertebrate. In gnathostomes, the jaw develops from a Hox–free PA1. Similarly, Hox genes were not expressed in Lj PA1, unlike a previous analysis in Lampetra fluviatilis3. Moreover, LjHox paralogue group (PG)2 and PG3 genes displayed conserved rostral boundaries of expression in the neural crest-derived mesenchyme of PA2 and PA3, respectively. In contrast, LjHox PG4–9 genes showed either weak expression without clear rostral boundaries or were not expressed. Thus, colinear (PG2 and PG3) and non–colinear (PG4 through PG9) Hox expression patterns correlated with morphological distinction (PA1 to PA3) or similarity (PA4 to PA9) of lamprey PAs, respectively. Therefore, in the vertebrate lineage a stepwise acquisition of a colinear code of Hox expression may have favoured the evolution of morphologically distinct PAs. 

Hunt, P. et al. A distinct Hox code for the branchial region of the vertebrate head. Nature 353, 861–864 (1991).
Krumlauf, R. Hox genes and pattern formation in the branchial region of the vertebrate head. Trends Genet. 9, 106–112 (1993).

Cohn, M. J. Evolutionary biology: lamprey Hox genes and the origin of jaws. Nature 416, 386–387 (2002).

Regulation of the expression and cellular trafficking of the neurotrophin brain derived neurotrophic factor in rat neurons 

Tongiorgi E., Chiaruttini C., Baj G., Fiorelli R., Perin D.

Università di Trieste, Dipartimento di  Biologia. Via Giorgieri, 10 – 34127 Trieste

The localization of mRNAs in specific subcellular domains leading to compartmentalized expression of certain proteins is a mechanism evolutionary conserved from yeast to humans. This restricted cellular expression was initially studied in the Drosophila and Xenopus oocytes and recently other, highly polarized cells, such as neurons have been shown to locate and translate some mRNAs in restricted domains. 

The neurotrophin Brain Derived Neurotrophic Factor (BDNF) is a key factor of nervous system plasticity during development and adult life. The rat BDNF gene generates by alternative splicing at least 10 different transcripts with either a short or a long 3’ untranslated (3’UTR) end. We recently demonstrated both in vitro (Tongiorgi et al. 1997; Righi et al., 2000), and in vivo (Tongiorgi et al., 2004) that the mRNA for BDNF is accumulated in the dendritic compartment in response to electrical activity. To study the cellular mechanisms controlling this selective location, we have characterized the subcellular localization of five BDNF transcripts in untreated animals and in animals whose brain electrical activity was strongly increased by convulsive agents such as pilocarpine (300mg/Kg) and kainate (10mg/Kg). We found that 2 isoforms were restricted to the soma and 3 transcripts were targeted to the distal dendrites. In vitro analysis of primary cultures of rat hippocampal neurons transfected with different parts of BDNF mRNAs and mutants of the different isoforms showed that the coding region contain a putative binding site for the RNA binding protein m-Staufen which may be involved in a default dendritic localization of BDNF mRNAs. We also found that the electrical activity responsiveness is associated with sequences of the 3’UTR. Finally, we found that the 5’UTR regions of two isoforms conferred to BDNF mRNA a somatic restrictive localization. Our study provides indication of the mechanisms of the selective localization of BDNF mRNAs and suggests a new role for the different BDNF mRNA isoforms.

Tongiorgi, Righi and Cattaneo (1997) J.Neurosci. 17:9492-9505

Righi, Tongiorgi and Cattaneo (2000) J.Neurosci. 20:3165-3174

Tongiorgi et al. (2004) J. Neurosci. IN PRESS

Cultured testicular cells submitted to gravity vector changes
Uva B.M. ( , Pastorino M. (, Strollo F.§, Vadrucci S.*, Cogoli Greuter M.*, Ricci F. (, and Masini M.A.(
.( Dipartimento di Biologia Sperimentale, Ambientale ed Applicata, Università di Genova, Italy; §Endocrine UNIT IRCCS-INRCA- Università “La Sapienza” Roma, Italy; *Space Biology Center ETH Zurich, Switzerland;( ENEA GSP1 Antartide, C.R. Casaccia, Via Anguillarese 301, 00060 S.M. Galeria, Roma, Italy.

Despite the large number of people who have been exposed to space flight with all its attendant hazards, our knowledge about the effects of space travel on the human reproductive system is almost non-existent. The purpose of our work was to investigate on the effect of weightlessness on testis cell populations using  an on ground facilities that simulate the absence of gravity. BS PRC 57/STe cells (2n karyotype cell line from tripsinised Swine testes) were cultured in Eagle’s medium containing Earle’s BBS plus penicillin, streptomycin and amphotericin, at 37°C in a 5% CO2 incubator. The cells were then seeded onto a removable side of a particular flask (flask on slide) and submitted to simulated weightlessness using a three dimensional random positioning machine for 15 min, 1 hour, and 32 hours. At the end of the experiments the cultured cells were fixed with 4% paraformaldehyde and submitted to histological analysis (HE), immunohistochemical techniques (using antibodies to (-tubulin, to the enzyme 3(-hydroxysteroid dehydrogenase (3(HSD), and alkaline phosphatase). Nuclei were stained with 4,6-diamino-2-phenylindole, dihydro chloride (DAPI). The histological analysis revealed  that after 15 min at microgravity all the cell types (myoid cells, germ cells, Sertoli cells, and Leydig cells) showed morphological damages at the cytoskeletal level. Microtubules were disrupted in many cells, only the nucleus and the outer cellular membrane remained intact. The immunoreaction for the 3(HSD was drastically reduced. Alkaline phosphatase was seen only in the myoid cells and was a good marker for this type of cells. These results may explain the relative hypogonadism in human males and the severe testicular degeneration observed in monkeys after space flight that lasted for 36h. Increased understanding of the mechanism by which microgravity affects gonads may suggest effective treatments to stop these changes and allow healthier and longer stays in space.  
Oxidative damage affects dystrophin glycoprotein complex in Xenopus laevis primary myogenesis
Vismara C.1, Andrioletti M.1, Fascio U.2, Mantecca P.3, Camatini M.3
1Dipartimento di Biologia, 2CIMA, Università degli Studi di Milano, Via Celoria 26, Milano, Italia. 3Dipartimento di Scienze dell’Ambiente e del Territorio, Università degli Studi di Milano-Bicocca, Piazza della Scienza 1, Milano, Italia.

The organogenesis and differentiation of striated tail musculature in Xenopus laevis are models to study muscular dystrophy pathogenesis due to oxidative stress induced by herbicide paraquat (Vismara et al., 2000). Stage 37/38 embryo and 47 larva histophatological diagnosis reveals myoblasts and myocytes with defects in contractile apparatus. Stage 37/38 myoblast electron microscopic analysis shows severe myofibril disorders at cell extremities and a delay for the intersomitic junction membrane differentiation. At stage 47, myofibrils are separate from sarcolemma and clearly visibly contracted. For confocal microscopic analysis, stage 47 myocytes are stained with phalloidin-TRITC for actin and monoclonal antibodies for dystrophin, desmin and (, (-sarcoglycans. Actin confocal analysis confirms the myofibril separation from the intersomitic junction membranes and their contraction. Double dystrophin/(-sarcoglycan staining shows normal internal-external links. The myofibril separation from the intersomitic junction membrane may be due to oxidation of dystrophin N-terminal domain, specific for actin filament links (Haycock et al., 1996). The loss of desmin normal organization at the Z-disc level justifies this myofibril disorder (Vismara et al., 2000). Our studies on X. laevis confirm that, in many mammal muscular dystrophies, the main defect is a loss of the mechanical link between the contractile apparatus and extracellular matrix which somehow leads to muscle fragility, contraction-induced damage and cell necrosis (Campbell K.P., 1995).
Campbell, K.P. (1995). Three muscular dystrophies: loss of cytoskeleton-extracellular matrix linkage. Cell, 80, 675-679.

Vismara, C., Battista, V., Vailati, G., Bacchetta, R., (2000). Paraquat induced embryotoxicity on Xenopus laevis development. Aquat. Toxicol., 49, 171-179.

Haycock, J.W., Jones, P., Harris, J.B., Mantle, D., (1996). Differential susceptibility of human skeletal muscle proteins to free radical induced oxidative damage: a histochemical, immunocytochemical and electron microscopical study in vitro. Acta Neuropathol, 92, 331-340.

Vismara, C., Bacchetta, R., Cacciatore, B., Fascio, U., Vailati, G., Colombo, R., (2000). How does oxidative stress affect Xenopus laevis development? 46° Convegno G.E.I., Milano.

Tyrosinase, melanogenesis and reproductive differentiation in Tuber

1Zarivi O., 1Bonfigli A., 1Colafarina S., 1Ragnelli A.M., 1Aimola P., 2Pacioni G. and 1Miranda M.

Departments of  1Basic and Applied Biology and 2Department of Environmental Sciences, Faculty of Sciences, University of L'Aquila, Via Vetoio, I-67010 Coppito, L'Aquila, Italy.

Over than 5000 species of fungi form particular mycorrhizic associations, referred to as "ectomycorrhizae" (ECM), with the radical apexes of arboreal and shrubby plants (Molina et al. 1992) and amoug ECM fungi we distinguish some species that widely produce fruitbodies appreciated for their organoleptic qualities and of which a flourishing market exists, between these "truffles", fruitbodies showing hypogeous development, play an important economic role. In the last decade, the biochemical-genetic research on the genus Tuber, has produced a marked progress of the knowledge on the physiological-molecular mechanisms correlated with the different stages of Tuber development. The crucial point of these researches remains however the understanding of the mechanisms involved in the change  of the vegetative mycelium to the reproductive one organized in fruitbody (truffle). Truffles of the genus Tuber are ectomycorrhizal Ascomycotina fungi, whose tyrosinase expression is related to the reproductive differentiation like Neurospora crassa.  Black and white truffle flavours, such as dimethyl-sulfide and bis[methylthio]metane (BMTM) have been shown to inhibit reversibly Agaricus bisporus tyrosinase. The thio-flavours (sulfides) of truffles inhibit truffle tyrosinase, thus making biological sense to the inhibition of an enzyme critical to the fruit body development. The reversible inhibition of truffle tyrosinase by truffle thionic flavours may correlate with fruit body maturation, that is with reproductive differentiation as in Neurospora crassa where tyrosinase activity correlate with sexual   differentiation.  It appears therefore of great interest, also applicative due to the economic importance of truffles and truffle colture, to deepen the insight on the structure and the expression regulation of the tyrosinase gene. In the present work we describe the molecular cloning and sequencing of the Tuber melanosporum tyrosinase cDNA. The cDNA was prepared from mRNA isolated from unripe fruit bodies since as the spores are ripe tyrosinase expression  is off.
Combined control of cell proliferation and cell differentiation during the eye development of Xenopus laevis
F. Cremisi, M. Andreazzoli, S. Casarosa, G. Gestri and G. Barsacchi 

Dipartimento di Fisiologia e Biochimica, Sezione di Biologia Cellulare e Sviluppo, Via Carducci 13, 56010 Pisa 

The homeobox gene Xrx1 is a key regulator of the vertebrate eye development. We found that the Xrx1 gene function is crucial to coordinate proliferation and differentiation of retinal cell progenitors.

We first investigated the role of Xrx1 in the control of proliferation and neurogenesis of the anterior neural plate, which mostly gives rise to the eye field. Xrx1 is expressed in the entire proliferative region of the anterior neural plate delimited by cells expressing the neuronal determination gene X-ngnr-1, the neurogenic gene X-Delta-1, and the cell cycle inhibitor p27Xic1. Xrx1 is required for anterior neural plate proliferation and, when overexpressed, induces proliferation, inhibits X-ngnr-1, X-Delta-1 and N-tubulin and counteracts X-ngnr-1- and retinoic acid-mediated differentiation. The effects of Xrx1 on proliferation, neurogenesis and gene expression are restricted to the most rostral region of the embryo, implicating this gene as an anterior regulator of neurogenesis.

We then investigated the function of Xrx1 during Xenopus retinogenesis. Xrx1 overexpression lengthens mitotic activity and ectopically activates the expression of markers of undifferentiated progenitors in the developing retina. We assayed Xrx1 ability to support proliferation with a cell-autonomous mechanism by in vivo transfection of single retinal progenitors. Xrx1 overexpression increases clonal proliferation while Xrx1 functional inactivation exerts the opposite effect. We also compared the effects of Xrx1 with those of the cyclin-dependent kinase cdk2, a strong mitotic promoter. Despite the similar increase in clonal proliferation displayed by both factors, Xrx1 and cdk2 act differently on retinal cell fate determination. cdk2/cyclinA2 lipofected retinas show a decrease in early-born cell types as ganglion cells and cones and an increase in late-born types such as bipolar neurons. On the contrary, Xrx1 lipofected retinas show no changes in the proportions of the different cell types, thus suggesting a role in supporting multipotency of retinal progenitors.
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Giuseppe Gerzeli, Sergio Barni,


 Graziella Bernocchi, Carlo E. Pellicciari,


 Carla Fenoglio, Simonetta Lambiase, 


Vittorio Bertone





Dalla collezione delle tavole didattiche realizzate nell’Istituto di Anatomia e Fisiologia Comparate, Pavia (Da R. Bonnet, 1907)





Relazioni su invito riguardanti aspetti cellulari e molecolari della neurogenesi in vivo (Prof. Aldo Fasolo – Università di Torino) e in vitro (Prof. Flavia Valtorta – Istituto Universitario S. Raffaele di Milano) e dello sviluppo dei Poriferi nel quadro dell’evoluzione animale (Prof. Michele Sarà – Università di Genova).


Comunicazioni libere su temi di sviluppo e differenziamento
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