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scores the personalized nature of aging. The oxi-inflammato-
ry and immunological profiles of centenarians, especially the 
oldest ones, suggest that these changes may not be detrimen-
tal but rather represent strategies that promote resilience and 
exceptional longevity. Furthermore, gender differences also 
play a role in aging and longevity. Studies have shown that 
certain markers, including the inflammatory ones, vary 
between men and women across different age groups, sug-
gesting that gender-specific factors may influence the aging 
process and the development of age-related diseases (Aiello 
et al., 2021, doi: 10.14336/AD.2021.0226; Calabrò et al., 
2024, doi: 10.37825/2239-9747.1049; Accardi et al., 2024 
quoted). In conclusion, understanding the factors that con-
tribute to the longevity of Sicilian centenarians can inform 
strategies to promote healthy aging in the broader population. 
By adopting similar lifestyle choices and interventions that 
modulate inflammation, oxidative stress and immune 
response, it may be possible to enhance health span and delay 
the onset of age-related diseases. 
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The peripheral nervous system (PNS) has retained, through 
evolution, a remarkable ability to regenerate after certain 
types of damage. My research focuses on uncovering the 
mechanisms behind this extraordinary capacity. 
Understanding these processes is crucial for developing ther-
apeutic strategies for neurodegenerative diseases, where these 
regenerative mechanisms are either impaired or only partially 
activated. Using a neurotoxin derived from the venom of the 
black widow spider, we have identified a molecular axis 
involving the chemokine CXCL12 and its receptor CXCR4 
as a pivotal driver of axonal regeneration in response to vari-
ous types of peripheral nervous system injuries. Currently, we 
are extending this research to explore how this axis functions 
in chronic conditions like Amyotrophic Lateral Sclerosis 
(ALS), which affect the PNS. But, forget the boring charts, 
figures and graphs,—I’m bringing science to life in a way 
that’s actually fun! I will share my work through funny videos 

I post on social media (find me at @Samuscientist). These 
clips capture not just the science but also the everyday reali-
ties of life as a researcher, offering a fresh perspective on 
what drives us and the challenges we face. Because let’s be 
honest—in science sometimes the biggest discovery is realiz-
ing your experiment failed again. 
 
 
WHICH CAME FIRST: THE CHICKEN OR THE  
EGG? LIFE 2.0: THE EVOLUTION OF THE  
PROTEINS 
Patrizia PROIA 
Sport and Exercise Sciences Research Unit, Department of 
Psychology, Educational Science and Human Movement, 
University of Palermo, Italy 
 
The age-old question ‘Did the chicken or the egg come first?’ 
is not only a philosophical table dilemma, but also an intrigu-
ing scientific enigma that takes us right to the heart of biolog-
ical evolution. In this presentation, we will go beyond mere 
curiosity, exploring the question from a molecular and bio-
chemical perspective: did proteins or DNA come first? We 
will discover how proteins might have been the true pioneers 
of life, long before RNA took all the glory, rewriting the clas-
sic RNA World Hypothesis narrative in a new era we might 
call Life 2.0. But we won’t stop at theory! Protein evolution 
is not only about the past, but also about our future... especial-
ly on the dish! We will discuss how protein from insects is 
making its triumphant entry into our diets and how lab-grown 
meat is revolutionising the very concept of ‘steak’ (without 
the need for cows, but with plenty of flavour). Between 
molecular biology and futuristic gastronomy, we wonder if 
the next big evolution is not in our eating habits. So let’s get 
ready for a journey from the origin of life to our next meal - 
and, yes, you may never look at an omelette the same way 
again! 
 
 
GIGANTISM AND DWARFISM BETWEEN MYTH, 
HISTORY AND ANATOMY: A BIOLOGICAL TALE 
Francesco Maria GALASSI1, Elena VAROTTO2,3 
 
1Department of Anthropology, Faculty of Biology and 
Environmental Protection, University of Lodz, Poland; 
2Department of Cultures and Societies, University of 
Palermo, Italy; 3Archaeology, College of Humanities, Arts 
and Social Sciences, Flinders University, Adelaide, SA, 
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This communication examines the topic of gigantism and 
dwarfism throughout history, using various methodologies 
and embracing various disciplines, from art to endocrinology, 
from human anatomy to palaeopathology, with evolutionary 
and anthropological references to explain the genesis of these 
conditions. The most famous cases of these pathologies from 
antiquity to the Modern Age, including mythological refer-
ences, reported instances from ancient Egypt and the 
Classical World, will be illustrated, together with a rich 
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excursus on the evolution of our scientific understanding of 
these nosological entities and the methodologies implement-
ed to elucidate the presentation and historical trajectory of 
these pathologies. The talk will show the importance of a 
multidisciplinary approach to pathological morphology in 
past eras and open a window on the evolution of diseases.  
 
 
EXPLORING BIODIVERSITY. THE  
CONTRIBUTIONS OF THE SPOKE 7 TEAM OF THE  
UNIVERSITY OF PALERMO TO A  
MULTIDISCIPLINARY APPROACH UNDER THE  
FRAMEWORK OF THE NATIONAL BIODIVERSITY  
FUTURE CENTER (NBFC) 
Sabrina LO BRUTTO1,2, Antonina BADALUCCO1,  
Marco BASSI1,3, Salvatore BONDÌ1,  
Fabio CARADONNA1,4, Melania I. GRATIE1,5,  
Alessandro INCARBONA1,2, Giuliana MADONIA1,2, 
Antonella MARINO GAMMAZZA1,4,  
Maria Cristina B. SALMERI1,4, Giovanni SURDI1, 
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2Department DiSTeM, University of Palermo; 3Department 
SPPEFF, University of Palermo; 4Department STeBiCeF, 
University of Palermo; 5Department BIND, University of 
Palermo, Italy 
 
Biodiversity is essential for human well-being, providing 
ecosystem services such as climate mitigation and nutrient 
cycling. Its conservation is critical to prevent global disease 
and environmental crises, as biodiversity loss is responsible 
for ecological decline. 
The NBFC, established under the Post-COVID Recovery and 

Resilience Plan, promotes nature-based solutions to balance 
human needs with biodiversity conservation. It is a network 
of collaborative institutions and private companies focused 
on environmental protection, particularly in Italy and the 
Mediterranean region, where biodiversity plays a key role in 
the sustainable development of developed and developing 
countries. By integrating scientific outcomes with public ini-
tiatives, the NBFC is in line with the Green Deal, which 
focuses on the Sustainable Development Goals. An integrated 
interdisciplinary approach is therefore needed to achieve 
these goals. The Spoke 7 team of the University of Palermo is 
a multidisciplinary team involved in different types of 
actions. The activities range from the study of biodiversity, in 
terms of fauna and flora, including marine, urban and endem-
ic species, to topics related to museology, palaeontological 
and anatomical collections, through citizen science and 
actions in the field of sociology. A key objective is public 
engagement, taking advantage of citizen science and local ini-
tiatives to foster awareness and participation. An example is 
the BatNight, a successful outreach initiative. Additionally, 
efforts to preserve Italian rural commons for biodiversity con-
servation include policy briefs targeting specific societal 
groups. Innovative higher education programs have been 
designed to train students with advanced skills, including spe-
cialised training for PhD candidates and undergraduate stu-
dents. In this context, active learning methodologies play a 
crucial role in facilitating participatory biodiversity educa-
tion. The digitisation of historical collections preserved in 
Italian natural history museums is a further task to be carried 
out with automated and innovative tools. Overall, the estab-
lishment of an interdisciplinary and collaborative research 
team has proven to be a successful strategy for enhancing spe-
cific skills and promoting the regional natural heritage.
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ANTHROPOLOGY 

 
HOW NEW METHODOLOGICAL APPROACHES  
IN THE STUDY OF ACTIVITY MARKERS AND  
NONMETRIC SKELETAL TRAITS CAN HELP  
IN THE ANTHROPOLOGICAL DEFINITION OF  
COMMINGLED INHUMATIONS 
Claudia FIORENTINO1, Luca SINEO2,  
Margherita MICHELETTI CREMASCO3 

1Dipartimento Culture e Società, Università degli Studi di 
Palermo; 2Dipartimento di Scienze e Tecnologie Biologiche, 
Chimiche e Farmaceutiche, Università degli Studi di 
Palermo; 3Dipartimento di Scienze della Vita e Biologia dei 
Sistemi, Università degli Studi di Torino, Italy 
 
Classical bioanthropology concerns the interpretation of the 
biological profile of ancient populations, their state of health, 
and quality of life through the analysis of specific markers 
present on skeletal remains. The interpretation of these mark-
ers can be complex and/or compromised sometimes, especial-
ly when the research is focused on poorly preserved commin-
gled remains. The study of commingled human remains poses 
many difficulties in reconstructing the population dynamics 
of ancient communities, given the frequent impossibility of 
determining the skeletal conformation individual per individ-
ual. In the study of Sicilian protohistoric populations, similar 
conditions are typically encountered due to the multiple bur-
ial traditions of the time. Therefore, resourcefulness is indis-
pensable from a methodological point of view, in order to 
record as much information as possible. Because of these cir-
cumstances, we propose the use of non-metric traits of the 
postcranial skeleton, in particular the lower limbs – including 
markers of biomechanical overload -, as an advantageous tool 
for interpreting the habitual body posture and gesture during 
human-environment interaction, presumably in relation to 
their occupational activities. The aim is to change the 
approach to data presentation of these traits to reinforce their 
functional and postural interpretation. The osteological analy-
sis was conducted on two Sicanian indigenous populations 
diachronically close to each other and whose settlements 
were located in two different areas of Sicily: the necropolis of 
Ponte della Paolina (MNI: 77) in the South-Eastern (Ragusa, 
RG) during the Late Bronze Age, and the necropolis of 
Baucina (MNI: 59) in the Western (Palermo, PA) between 7th-
5th centuries BCE. Both the communities were found inside 
an artificial cave tomb of Sicanian tradition, namely an inter-
mixing of remains. We documented the presence of morpho-
logical non-metric traits on adult lower limb bones -femur, 
tibia, patella, calcaneus, talus, in literature referable as a con-
sequence of postures and activities prolonged over time. We 
recorded the presence of Poirier’s facet, vastus notch, tibial, 
talar, and calcaneal accessory articular facets, and calculated 
their relative frequencies separately for each bone and side, to 
maintain the reference to the number of individuals. Then we 
have coupled their frequencies by joint relationship and we 
have interpreted by the combination of presence and function 
of each trait. What we have obtained is a series of hypotheses 
of habitual static and dynamic postures, that seems to be 

coherent with a static position of kneeling and dorsiflexion of 
the foot for Ponte della Paolina, present as well in the Baucina 
sample, although in this case in combination with markers 
that suggest an alternation of dynamic activities such as walk-
ing on rough terrain, as demonstrated by the presence of bio-
mechanical stress markers of the plantar heels. In conclusion, 
we propose a new role and perspective for morphological 
non-metric traits in bioanthropological studies, by not limit-
ing them to the classical recording method 
“presence/absence”, but making them useful to functional 
interpretations.  
 
 
BRCA2 ALTERATION IN AN OVARIAN NEOPLASM  
FROM A 19TH CENTURY ITALIAN MUMMY  
DETECTED BY NEXT GENERATION SEQUENCING 
Veronica FORTE1, Luca VENTURA1,  
Cinzia MERCURIO1, Elisabetta CILLI2,  
Mirko TRAVERSARI3, Francesco PEPE4,  
Giancarlo TRONCONE4, Claudio BELLEVICINE4 
1UOC Anatomia Patologica, Ospedale San Salvatore, 
L’Aquila; 2Dipartimento Beni Culturali, Università di 
Bologna; 3Dipartimento Scienze Mediche e Chirurgiche, 
Università di Bologna; 4Dipartimento Sanità Pubblica, 
Università di Napoli Federico II, Napoli, Italy 
 
Recent advances in molecular biology have revolutionized 
the understanding and treatment of cancer, especially with the 
advent of targeted therapies. However, cancer is not a modern 
phenomenon, and its presence in ancient populations is 
increasingly recognized through paleopathological studies. 
This research explores the potential of next-generation 
sequencing (NGS) in analyzing ancient tumor tissues from an 
ovarian neoplasm in a 19th-century mummified female from 
Goriano Valli, Italy. We studied a naturally mummified 
woman (GVSG01) dating back to 19th century, through com-
puted tomography (CT) scanning and autopsy examination. 
Tissue samples obtained at autopsy were submitted to histo-
logical examination. Ancient DNA (aDNA) was extracted 
from the tumor tissue, followed by NGS analysis using the 
Oncomine™ BRCA Research Assay to identify potential 
genetic alterations. CT scans revealed a large solid-cystic 
mass in the pelvis suggestive of ovarian cancer. Histologic 
analysis identified fibrous walls and necrotic debris, support-
ing the diagnosis of papillary cystic neoplasm. NGS analysis 
detected a variant of uncertain significance (VUS) in the 
BRCA2 gene (c.7093C>T; p.His2365Tyr), suggesting a 
potential association with genomic instability and ovarian 
cancer, though the variant’s significance remains unclear. 
Molecular techniques in oncology have transformed cancer 
management in the last decade, enabling targeted therapies 
that improve survival and quality of life. Despite its ancient 
origins, cancer remains a critical health issue, as evidenced by 
its presence in archaeological findings. Paleopathology and 
paleoradiology have significantly advanced the study of 
ancient tumors, with a particular focus on the challenges of 
aDNA extraction and analysis. This case provides one of the 
rare instances of soft tissue ovarian neoplasm identified in the 
paleopathological setting, contributing to the limited under-
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microwear analysis, which also points to a substantial plant 
intake. Our findings align with current understanding of 
Epigravettian HG paleoecology, highlighting a balanced 
dietary strategy adapted to the available resources within the 
postglacial landscape. 
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The application of massive ancient DNA sequencing in evo-
lutionary-anthropological, paleopathological and archaeolog-
ical questions is a consolidated reality supported by hundreds 
of highly visible editorial products. The approaches are cur-
rently truly sophisticated and aim both at the reconstruction of 
large demographic and genetic scenarios of past populations 
and their biogeography, and at the individual characterization 
and geno-phenotypic reconstruction of individuals, especial-
ly, in this case, if they are anthropological samples of some 
phylogenetic interest. In this communication we want to trace 
the most recent results regarding the reconstruction of the 
mitochondrial (matrilineal) genomic history of the human 
population of Sicily in the period from the evolved 
Epigravettian, in which the first entries of Homo sapiens into 
the region were recorded, through the Strait of Messina, to the 
demographic-cultural transition of the Mesolithic-Neolithic 
and to the great demic migrations of the Metal Ages. The 
overlap of chronology and haplotypes geography results in a 
very convincing scenario that reconstructs the human mito-
chondrial genomic history in Sicily since the early coloniza-
tion of the island to the first millennium BC. 
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Giacomo Torno was born in the vibrant city of Naples in the 
year 1539, though some historical accounts suggest his birth 
date may have been in 1541. At the young age of 18, he 
embraced a life of religious service by joining the Clerics 
Regular of the Theatine Order, a Catholic religious organiza-
tion dedicated to reform and the spiritual development of the 
clergy. He was officially welcomed into the order on 30 
October 1558 in the Church of San Paolo Maggiore, a signif-
icant event that marked the beginning of his commitment to 
the Theatine community. Torno lived a life largely shrouded 
in devotion and religious practice, but his later years were 
marked by substantial physical suffering. On 4 December 
1608, he suffered a debilitating stroke that severely impacted 
his health. Over the course of the next 45 days, as he strug-
gled with his illness, contemporary accounts depicted him as 
being tormented, purportedly by the devil. Witnesses noted 
that he was afflicted by constant spasms in his right arm, 
which led to significant discomfort and contributed to an 
overall sense of distress during his final days. Upon his death, 
investigations conducted on his mummified remains revealed 
intriguing and concerning findings. A careful analysis uncov-
ered a distinct irregularity in the skin surface at the sacral 
region, which indicated a deeper issue. Medical experts deter-
mined that the morphological features of this abnormality 
pointed toward a wound that had developed during his life-
time. Historical records reveal that he had, in fact, suffered a 
fracture of the first coccygeal vertebra. Further examination 
suggests that the appearance of the lesion correlating with the 
time of his demise, alongside its particular shape, can be cat-
egorized as an instance of the Kennedy terminal ulcer. This 
condition, recognized in medical discussions, is characterized 
by skin deterioration resulting from persistent pressure, often 
in patients who are bedridden or gravely ill. Thus, Giacomo 
Torno’s case represents one of the earliest recorded instances 
of this phenomenon, drawing connections from both direct 
clinical observations and indirect historical accounts that 
highlight the complexities of his medical condition and its 
remarkable implications for the study of terminal illnesses in 
the early modern era. 
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Since its foundation in 2019, the FAPAB Research Center 
(Avola, Sicily) has been very active in the forensic anthropo-
logical scenario in Sicily, Calabria and Apulia. During these 
years, thanks to the fruitful collaboration with law enforce-
ment agencies, public prosecutors’ offices and courts, many 

anthropological cases have been dealt with as technical con-
sultants. This presentation shows how some interesting foren-
sic cases of different types have been approached on a 
methodological level, illustrating a set of cases examined by 
us in Sicily as consultants to the prosecutor’s office, combin-
ing theoretical and practical aspects by utilizing anthropolog-
ical, taphonomical, radiological (X-ray and CT scan imaging) 
techniques as well as radiocarbon-dating approaches. We 
endeavour to underline how a traditional view that identifies 
forensic anthropology with the drafting of a biological profile 
is not enough to answer the questions that, for instance a pros-
ecutor, may ask you. This talk will show a set of four peculiar 
cases from terrestrial and aquatic environments: one consists 
of out-of-context human remains found in a Sicilian city cen-
tre; one from a cemetery; another one from a marine scenario 
and the last one from a transitional fluvial-marine location. As 
a simple example, human remains retrieved in aquatic envi-
ronments differ from that found in terrestrial ones and, 
besides taphonomic alterations which are contextual with the 
local conditions in which the remains lie, also the presence of 
adhering marine taxa should be considered. This presentation 
demonstrates how important the interaction between the judi-
cial system and a forensic anthropological team can greatly 
increase the capacity to perform correct assessments, hence 
avoiding unnecessary costs and longer timescales for the judi-
cial system and providing the correct scientific answers to 
complex cases.
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In recent years, consumption of seafood products has 
increased significantly, driven by growing consumer demand 
and the expansion of international markets. However, this 
trend has generated concerns about the sustainability of 
marine resources, highlighting the need for solutions that can 
balance global food needs with the conservation of marine 
ecosystems. In line with global, European and national poli-
cies and the initiatives of organisations such as the FAO, this 
research would contribute to improve sustainable fisheries 
and food production by reducing pressure on overfished tar-
get species and promoting the consumption of underutilized 
species. S. smaris is a common Mediterranean demersal 
species characterized by a high and significant content of 
polyunsaturated fatty acids of the omega-3 series, associated 
with beneficial effects on human health, such as DHA and 
EPA, and a good protein content. This study investigated the 
use of advanced processing techniques to produce S. smaris 
salty powder through a salting-drying method. This product is 
recognized as a Traditional Agro-food Product, holding sig-
nificant commercial value. Salting-drying method induces 
product dehydration, which represents a key advantage as it 
is associated with a reduction in bacterial and enzymatic 
activity, thereby contributing to extended shelf life. A multi-
disciplinary approach was used to evaluate the sensory, 
physicochemical, biochemical and nutritional properties of 
the final product. The results showed that the processed prod-
uct had good sensory characteristics and a high protein con-
tent. In terms of fatty acid profile, n-3 PUFAs were the most 
abundant class, with the main fatty acids being docosa-
hexaenoic The innovative processing allowed for a good shelf 
life of the salted S. smaris powder, improving its potential as 
a processed fish product of high nutritional and commercial 
value. This study contributes to reduce the pressure on target 
species and can also provide economic advantages for the 
seafood industry through the creation of new production 
increasing the competitiveness of the fishery value-chain. 
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Since its discovery, the plastic polymer has found great appli-
cation in human daily life. Unfortunately, improper disposal 
of plastic has led to its increasing accumulation in the envi-
ronment. Various environmental agents cause the fragmenta-
tion of plastic, leading to the formation of nanoplastics (NPs) 
having a size of less than 1 µm. Recently, numerous studies 
have highlighted that NPs represents a huge threat not only to 
the environment, but also to living organisms included 
humans. Indeed, NPs can reach humans through biomagnifi-
cation phenomena, inducing toxicity at different levels. For 
about a decade, to counteract and contain the deleterious 
effects of plastic, biodegradable plastics such as polylactic 
acid (PLA) have been introduced. However, recently some 
studies have questioned the real biodegradability of PLA and 
compared its effects to those of conventional plastics. In 
recent years, the zebrafish (Danio rerio) has been established 
as a model of choice in biomedical research and toxicological 
analyzes thanks to numerous advantages over mammalian 
models, such as high fecundity, short life cycle, high genetic 
homology with humans and the transparency of the embryos 
and larvae, which allows the in vivo visualization of organ 
development, and the distribution of contaminants marked 
with fluorochromes. Several studies have established that 
exposure of zebrafish to conventional plastics leads to various 
behavioral and morphological alterations, as well as tissue 
toxicity at different levels. More recent studies aim to inves-
tigate the effects of biodegradable plastics such as PLA on the 
zebrafish model. For these reasons zebrafish embryos and lar-
vae have been exposed to polylactic acid nanoplastics (PLA-
NPs) labeled with rhodomine at two different concentrations 
(0.1 mg/L and 1 mg/L) from 0 to 120 hours after fertilization 
(hpf). To investigate and compare the effects of the PLA-NPs 
in relation to the NPs size, two different batches of PLA-NPs, 
sized150 nm and 250 nm, were used. The toxicity of PLA-
NPs was evaluated according to OECD test no. 236: Fish 
embryo acute toxicity test (FET). The distribution and bioac-
cumulation of PLA-NPs were evaluated in vivo by using a 
fluorescence microscope at different time points (24, 48, 72, 
96 and 120 hpf) and the morphology was evaluated through 
histological analysis. Furthermore, to give translational value 
to the study, the internalization potential of PLA-NPs was 
evaluated in human fibroblasts (HDF) by flow cytometry and 
immunofluorescence. The results demonstrated that PLA-
NPs accumulated within the larvae in a size-dependent man-
ner, determining alterations in heartbeat and changes in intes-
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tinal morphology. Moreover, HDF showed size-dependent 
up-take ability of PLA-NPs. Here, we report data suggesting 
size-dependent harmful effects of PLA-NPs on zebrafish 
development. However, further investigations are necessary 
to confirm the evidence on the zebrafish model, and it is also 
necessary to extend the investigation to other aquatic models 
to understand the real effects of PLA-NPs. 
The experiments were conducted within the PRIN project 
“Plastic Contamination by Poly(Lactic Acid) (PLASTAMI-
NATION): organ lesions and underlying molecular mecha-
nisms”, MUR, PRIN-PNRR2022 CODE NUMBER: 
P2022AA47Y-CUP MASTER D53D23021910001. 
 
REFERENCES 
Lamparelli, E.P et al. Pharmaceutics 2023 doi: 10.3390/pharmaceu-

tics15112549. 
Alberti G, Amico MD et al. IJMS 2024 doi: 10.3390/ijms25105394. 
Bellipanni G et al. Cell Physiol. 2016 doi: 10.1002/jcp.25319. 
Bhagat J et al. Sci Total Environ. 2020 doi: 10.1016/j.sci-

totenv.2020. 138707. 
 
 
EFFECTS OF VALSARTAN ON THE GOLDFISH  
(CARASSIUS AURATUS) HEART: FROM THE  
WHOLE ORGAN TO TISSUE LEVEL 
Alessia CAFERRO1, Mariacristina FILICE1,  
Maria Assunta IOVINE1, Ellie ENGLAND2,  
Alfonsina GATTUSO1, Maria Carmela CERRA1,  
Holly A. SHIELS2, Sandra IMBROGNO1 
1Department of Biology, Ecology and Earth Science, 
University of Calabria, Rende (CS), Italy; 2Division of 
Cardiovascular Sciences, Faculty of Biology, Medicine and 
Health, University of Manchester, United Kingdom 
 
In recent years, the presence of antihypertensive drugs in the 
aquatic ecosystems has significantly increased, raising con-
cerns about their potential risk to non-target organisms. 
Among these drugs, the AT1 receptor inhibitor, Valsartan is a 
concern due to its high consumption by human populations 
and its incomplete removal by wastewater treatment plants. It 
has been detected in surface waters at concentrations ranging 
from ng/L to ug/L. However, information about its influence 
on aquatic organisms is limited. By using isolated working 
hearts and cardiac muscle strips, this study investigated the 
putative effects of Valsartan on the cardiac function of the 
goldfish Carassius auratus. Ex-vivo working heart prepara-
tions exposed to increasing concentration of Valsartan (from 
10-10M to 10-5M) under basal conditions did not show 
changes in cardiac output (CO), stroke volume (SV), and 
stroke work (SW). In contrast, under conditions of increasing 
preloads (i.e. Frank-Starling mechanism), isolated hearts 
exposed to Valsartan reached values of CO, SV, and SW high-
er than controls. Isometric cardiac muscle strips showed 
changes in the developed contraction force in response to 
Valsartan exposure. Particularly, a reduction in force (Fmax), 
as well as in the rate of contraction and relaxation was 
observed in ventricular strips exposed to a drug concentration 
of 10-6M. A different behaviour was shown by atrial strips, in 
which a decrease in the rate of contraction and an increase in 

the rate of relaxation, with no significant change in Fmax, has 
been observed. Overall, our results showed that the exposure 
to Valsartan affects the cardiac function of the goldfish C. 
auratus. Although the molecular mechanisms underlying the 
responses here observed remain to be analysed, our data pro-
vide evidence about the capacity of antihypertensive drugs to 
influence heart physiology of non-target organisms with pos-
sible impact on animal performance.  
 
 
STRUCTURE, ULTRASTRUCTURE AND FUNCTION 
OF THE MUCOUS GLANDS AND VENTRAL  
PHOTOPHORES IN CHAULIODUS SLOANI BLOCH 
& SCHNEIDER, 1801 (PISCES: STOMIIDAE):  
A COMBINED DEFENSIVE STRATEGY 
Mauro CAVALLARO, Maria Cristina GUERRERA,  
Maria Luisa ARAGONA, Lidia PANSERA,  
Kamel MHALHEL, Rosaria LAURÀ, Maria LEVANTI,  
Antonino GERMANÀ 
Dipartimento di Scienze Veterinarie Università degli Studi di 
Messina, Italy 
 
The species Chauliodus sloani Bloch & Schneider, 1801 a 
mesopelagic fish occasionally stranding along the coasts of 
the Strait of Messina, plays a crucial ecological role, repre-
senting a significant portion of the biomass consumed by 
higher trophic-level predators This study focuses on the 
mucous glands and ventral photophores of C. sloani, two 
unique anatomical structures that are central to the species’ 
defensive behavior. The mucous glands, whose morphology 
and function are analyzed in detail, secrete a dense mucus that 
envelops the animal when threatened. The ventral pho-
tophores, arranged in a well-defined pattern, are used for bio-
luminescence production, which, in combination with the 
mucus, functions as a defensive strategy against predators. 
The light emission from the photophores, coupled with the 
mucous substance, creates a “smoke screen” effect that dis-
orients predators, reducing the prey’s visibility. Our research 
particularly examines how bioluminescence and mucus may 
interact, amplifying the effectiveness of this defense mecha-
nism. Furthermore, the defensive behavior observed in 
nature, documented by Widder (2022), suggests that the ani-
mal simultaneously emits light and mucus in response to an 
attack, indicating a synergistic function between the two 
structures. These findings provide new insights into the 
understanding of defensive anatomical adaptations in 
mesopelagic species and the evolution of complex defense 
mechanisms in pelagic environments. 
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The study of ecotoxicity induced by vanadium (V) represents 
an area of increasing interest due to the growing use of V in 
both the industrial and pharmaceutical areas. This leads to its 
introduction into water environments, marking a developing 
problem, especially since rising global temperatures appear to 
intensify its toxic properties. Cytotoxicological approaches 
carried out on whole marine embryos represent a valid 
research tool since they grow directly in contact with the pol-
lutants and are equipped with highly responsive cells to stres-
sors. Here, we discuss the detrimental impact on 
Paracentrotus lividus sea urchin embryos resulting from the 
combination of V and higher temperatures, reflecting the 
effects of climate variation. The results demonstrate the 
remodeling of embryonic architecture at the morphometric 
level, revealing developmental delays and anomalies. These 
malformations involve variations in the total skeletal mass 
due to the almost total absence of the skeleton, with the 
exception of small calcareous aggregates. Furthermore, both 
a modulation in total tissue remodeling enzymatic activities 
and a variation in the amount of three MMP-like gelatinases 
(MMP-2, -9, and -14) were observed. This research demon-
strates that climate change significantly increases the harmful 
effects of V, emphasizing the necessity for comprehensive 
toxicity assessments in environmental evaluations. 
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Nanoplastics (NPs) are small particles, ranging from 1 to 
1000 nm, resulting from plastic degradation. NPs have been 
detected in the air, water, and soil, therefore contaminating 
food and water. Recently, NPs have been identified in human 
peripheral blood and their impact on human health has been 
pointed out, given that NP long-term effects are still 
unknown. Conventional methods for detecting and quantify-
ing NPs are often time-consuming and labor-intensive. This 
study aimed to develop a rapid and efficient method for ana-
lyzing biological and water samples using flow cytometry 
combined with artificial intelligence (AI), enabling extensive 
population screening. We collected pure water samples and 
water samples spiked with polystyrene NPs of two different 
sizes: 50 nm and 800 nm. Samples were further analyzed by 
flow cytometry. Flowkit python package was used to analyze 
flow cytometry data. Using the seaborn visualization python 
package, we analyzed the correlation among the dataset fea-
tures, which were further plotted into 6 different heatmaps, 
one for each sample. Results were used to further identify 
NPs in real water and urine samples from mice (N=5) and 
humans (N=5). The analysis of the heatmaps revealed distinct 
bright regions in the emission channel of FITC (Ex=488 nm; 
Em=525/40 BP) as well as in the channels excited by the vio-
let laser (Ex=405 nm; Em=450/45 BP, Em=525/40), allowing 
to clearly identify both the 50 nm and 800 nm NPs spiked in 
the samples. These features allowed to develop more 
advanced algorithms, further applied to identify NPs in water 
and urine samples. We developed a new AI/Flow Cytometry 
combined method for the rapid identification of NPs in water 
and biological samples, therefore providing a robust tool for 
addressing the global issue of NP contamination and their 
impact on human health. 
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Pesticide contamination in aquatic environments poses sig-
nificant ecological risks, affecting water quality, biodiversity, 
and ecosystem stability. This study assesses the extent of 
pesticide pollution in aquatic systems, examining its sources, 
distribution, and ecological consequences. Through con-
trolled laboratory experiments, testing the toxicity of select-
ed pesticides and their mixtures on various aquatic model 
organisms, including fish, invertebrates. We evaluated multi-
ple toxicity pathways, such as oxidative stress induction, 
neurotoxicity, endocrine disruption, and immune system 
impairment, using biochemical assays, behavioral analyses, 
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and gene expression profiling. Data collected reveal that 
both acute and chronic pesticide exposure contribute to bio-
diversity loss, bioaccumulation in aquatic organisms, and 
disruptions in trophic interactions. Sensitive species, partic-
ularly invertebrates and fish, exhibit physiological and 
behavioral alterations linked to pesticide toxicity. Moreover, 
interactions between pesticides and other environmental 
contaminants, such as pharmaceuticals and industrial chem-
icals, raise concerns about potential synergistic effects. Even 
at sub-lethal concentrations, these chemical mixtures can 
amplify toxicity, leading to unforeseen impacts on aquatic 
biota, including endocrine disruption, oxidative stress and 
immune suppression. Our research underscores the urgent 
need for comprehensive risk assessments that account for the 
combined effects of multiple pollutants. Strengthening mon-
itoring programs, promoting sustainable agricultural prac-
tices, and refining regulatory frameworks are essential steps 
toward mitigating pesticide-induced ecological disturbances 
and preserving aquatic ecosystem health. 
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The Viluni lagoon and the Ramsar site Buna River and its 
estuary are very complex water ecosystems. They are located 
near the administrative border between Albania and 
Montenegro. An ecosystem rich in natural resources, a lot of 
biodiversity, landscape, agriculture potentials, and cultural 
heritage. The main economic development in the villages 
Dajci, Pentar, Velipoja and Rrjolli is agriculture and fishery 
combined with rural tourism. A lot of forests and medical 
plants, pines and shrubs, dunes, and their specific biota are 
very important for ecological research studies. The paper 
presents data and the characteristics of biocenosis, marine 
biodiversity, the water quality in the Lagoon, and also the 
effects of pollution on biodiversity. Based on data collection, 
maps, and graphics present the ecological characteristics of 
biocenosis, dominant and rare species, and the abundance and 
frequency of specific species. Pollution is assessed in water 
and sediments. All data is collected during the expeditions in 
the field and elaborated in Excel. Also, in the area, there is a 
big potential for livestock production and handicraft products. 
Ecosystem services are assessed to enlarge the communities’ 
knowledge about ecosystems and also to practice tools for 
sustainable use of land and biodiversity. Using the landscape, 
the biota, and the climate of the area, protecting natural 
resources, and developing sustainable tourism development 
could be a good perspective for the social and economic 
development in the zone. This new perspective of sustainable 
development should introduce new concepts of environmen-
tal education to the community and help them to transform 

their daily economic activities into coherence with nature 
protection and ecosystem services. The community should 
know the benefits of biodiversity use and agrotourism and 
ecotourism development as they will be in harmony with 
nature, and if they want to live a sustainable life in the area of 
Viluni Lagoon and Buna Rives shores. 
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The loggerhead sea turtle (Caretta caretta) is the only 
known species nesting along the Sicilian coasts. It is a vul-
nerable and threatened species, mostly due to anthropic 
activities (1) and, for this reason, the monitoring of its nest-
ing is crucial for the conservation of this species. The aim of 
this study was to evaluate the presence of zoonotic bacteria 
in C. caretta nests in order to evaluate eventually sanitary 
risks for human health. A total of 820 unhatched eggs col-
lected from n. 14 nests were sampled and bacteriological 
analysis were performed. The nests were located in different 
provinces of Sicily, (Italy): n. 3 in Trapani, n. 6 in Palermo, 
n. 3 in Agrigento, n. 1 in Siracusa and n. 1 in Caltanissetta. 
Samples were plated on selective and differential agar 
media and incubated at 37°C for 24h. The identification of 
isolated strains was carried out with the biochemical APIÒ 
system. All turtle nests analysed tested positive for bacterial 
culture and six species were identified: Aeromonas 
hydrophila (7/14; 50%), Pseudomonas aeruginosa (4/14; 
28,57%), Yersinia enterocolitica (4/14; 28,57%), 
Pseudomonas stutzeri (3/14; 21,43%), Serratia marcescens 
(1/14; 7,14%), Vibrio alginolyticus (1/14; 7,14%). Our 
results showed a prevalence of Aeromonas spp. and 
Pseudomonas spp. in most of the nests analysed, with a 
higher percentage in the nests found in Palermo (n. 2 
Mondello; n. 1 Balestrate; n.1 Isola delle Femmine and n.1 
Cinisi): and Trapani (n. 1 Sibiliana and n. 1 Trapani). In 
42,86% of the analyzed nests (n. 6/14), multiple bacteria 
strains were found simultaneously. The presence of the gen-
era Aeromonas and Pseudomonas could be related to pas-
sage of the bacteria from female turtles to the eggs. 
Moreover, like other bacteria, they could infect the eggs by 
penetrating the pores of the shell, where can exploit internal 
substrates, facilitating bacterial proliferation (2, 3). 
Aeromonas hydrophila is frequently isolated from seawater 
and sand samples (4), and is generally considered a zoonotic 
bacterium (5). Pseudomonas is an opportunistic environ-
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Aquatic environments are increasingly threatened by a 
diverse range of pollutants, with personal care products 
(PCPs) emerging as significant contributors. Among the 
numerous chemicals in PCPs, polyvinyl alcohol (PVA) 
stands out due to its widespread use in cosmetics and 
household products. Each year, over 65,000 tons of PVA 
are released into the environment. To evaluate the toxic 
effect of PVA, mussels were exposed to two concentrations 
of PVA (PVA1: 0.1 mg/L and PVA2: 10 mg/L), plus con-
trol, over 14 days. The experimental design evaluated 
haemocytes and digestive cells viability, osmoregulatory 
capacity through regulation volume decrease (RVD) assay, 
oxidative stress markers in gills and digestive glands (DG), 
and byssal plaque production. Cell viability was assessed 
using the Trypan Blue (TB) exclusion assay and the Neutral 
Red (NR) retention test. Haemocytes, extracted from the 
adductor muscle, and digestive cells, isolated from DG tis-
sue, were analyzed using a Bürker chamber. The TB assay 
indicated a significant reduction in haemocytes viability at 
PVA2 (p<0.05), while digestive cells showed a minor but 
significant decrease at the same concentration (p<0.05). 
The NR assay confirmed these trends by highlighting lyso-
somal membrane destabilization in both cell types exposed 
to PVA2. The RVD assay was conducted on DG cells to 
assess their osmoregulatory response following exposure to 
a hypotonic challenge. Cell swelling and subsequent vol-
ume recovery were recorded through videometric analysis. 
While no significant differences were observed between 
groups in the initial volume decrease, cells exposed to 
PVA2 exhibited impaired volume recovery, indicating com-
promised osmoregulatory capacity. Oxidative stress bio-
markers revealed increased superoxide dismutase (SOD) 
activity and elevated levels of oxidatively modified pro-
teins (OMP) in gill tissues exposed to both PVA concentra-
tions, with significance at PVA2 (p<0.05). In contrast, 
digestive gland tissues showed no signs of oxidative stress 
alterations. Byssal plaque production was assessed as a 
proxy for energy allocation1. Since byssus formation is 
energetically demanding, environmental stressors can 
influence its production and morphology. While the num-
ber of plaques remained unchanged, mussels exposed to 
PVA2 produced significantly (p<0.01) longer plaques, pos-
sibly as a compensatory mechanism to enhance adhesion. 
These findings show PVA’s significant impact on marine 
organisms, potentially affecting aquatic ecosystems. As 
PVA production rises, understanding its effects is crucial 
for marine health and ecosystem integrity. Future studies 
should assess whether longer exposures or combined stres-
sors amplify these effects. 
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Coastal marine environments are increasingly exposed to 
anthropogenic pressures, particularly in regions with high 
tourist activity. The coastal area of Amendolara, in the 
North-East part of Calabria, has been recently recognized as 
a Site of Community Importance (SCI) and included in the 
list of Regional Marine Parks of Calabria Region, making its 
preservation a priority. By using a biomonitoring approach, 
this study aimed to assess the potential impact of seasonal 
tourism on the health status of aquatic organisms within the 
Amendolara SCI. The mussel, Mytilus galloprovincialis, a 
sentinel organism widely used to study the impact of envi-
ronmental stress on animal health, was chosen as a model. 
Mussels from a local farm (control, CTRL) were transplant-
ed to Amendolara nearshore waters and sampled at two time 
points: one week after transplantation in July (pre-touristic 
impact, PreI), and at the end of the tourist season in 
September (post-touristic impact, PostI). Anthropogenic 
impact was assessed by evaluating the levels of oxidative 
stress biomarkers [i.e., catalase (CAT), superoxide dismutase 
(SOD), lipid peroxidation (LPO), and protein carbonylation 
(OMP)], as well as the activity of acetylcholinesterase 
(AChE), a biomarker of pollutant exposure, in gills (G) and 
digestive gland (DG). Results indicated a time- and, in some 
cases, tissues-dependent modulation of the oxidative 
response. Compared to the control, CAT activity decreased 
in the PreI group and increased in the PostI in both tissues. 
SOD activity increased in the gills, but decreased in the DG 
of the PostI, while unchanged in the PreI group. LPO result-
ed significantly enhanced in both tissues after the tourist sea-
son, while OMP displayed an opposite trend, decreasing in 
the gills but increasing in the DG of the PostI group. Finally, 
in both tissues, AChE activity appeared reduced after the 
touristic season. These findings highlight the importance of 
using well assed biomarkers (i.e. oxidative stress indicators) 
to evaluate the impact deriving from anthropogenic activi-
ties, including seasonal tourism, on the health status of sen-
tinel organisms, such as M. galloprovincialis. They also 
underscore the need to improve environmental biomonitor-
ing to support management strategies to mitigate stress in 
coastal areas. 
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Loggerhead sea turtle (Caretta caretta) is a long-living 
omnivorous animal and the most abundant species in the 
Mediterranean Sea [1]. It’s considered endangered, included 
in the IUCN (International Union for Conservation of Nature) 
Red List [2] and threatened both by infectious diseases and 
anthropogenetic activities (chemical pollution, plastic inges-
tion, entanglement) [3]. Therefore, many subjects recovered 
at rescue centers, are hospitalized for a long time. Aim of this 
study was to evaluate the stress indicators through blood sam-
ples analyses. In particular, Heterophile Lymphocyte ratio 
(H/L), Creatine Kinase (CK) and Glucose as markers of pre-
liminary stress assessment in C. caretta hospitalized at sea 
turtle rescue center C.Re.Ta.M (IZS Sicilia, Palermo, Italy), 
were investigated. Twenty-five subjects of C. caretta with dif-
ferent clinical situations (injuries, ingestion of plastic, cold 
stunning) were monitored. For each subject carapace length 
(CCL) and weight (Kg) were measured; subjects were classi-
fied in juveniles (n. 16, CCL: 32±5,92), sub-adults (n. 8 CCL: 
52,6±7) and adults (n. 1 CCL 72 cm). Blood samples were 
collected from the dorsal cervical sinus in litio-heparine and 
serum tubes in three different time: at the moment of recov-
ering (T0), a month later (T1) and two months later (T2); 
blood smears were also performed and stained with Diff-
Quick stain. Two hundred Leucocytes were counted and clas-
sified in Lymphocytes, Heterophils, Eosinophils, Basophils, 
Monocytes and H/L ratio was calculated. Glucose and 
Creatine Kinase were analysed from serum by the multipara-
metric chemistry analyzer BS-480 Mindray. The three 
analysed time were compared by GraphPad Prism 5: cause of 
the limited number of adult subjects it was analysed with sub-
adult subjects. The results showed a decrease of H/L ratio (p-
value: 0.0031) in Juveniles from T0 to T2 and a decrease of 
H/L ratio (p-value: 0,0254) and Glu (p-value: 0,0001) in Sub-
adults from T0 to T2. During the rehabilitation period turtles 
are subjected to potential stressor as periodical manipulation, 
life in tanks, limited movement and artificial feeding; by the 
way, these factors are necessary to readapt the subjects to the 
wildlife, as to sustain their ability to survive and reproduce, 
maximizing the numbers [4]. This study suggests that the 
stress level could be influence by the injury/pathology of sub-
jects [1,3,4,5] but is not influenced by the duration of rehabil-
itation period. However, further studies are needed to define 
other causes of variations in stress levels in rehabilitating C. 
caretta. 
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The growing interest in marine-derived bioactive com-
pounds has become a prominent area of research in recent 
years. Fishery supply chain by-products provide a sustain-
able and easily available source to produce high value-
added products such as omega-3 fatty acids, peptides, and 
antioxidants, which have potential health benefits and appli-
cations in the nutraceutical industry. The valorization of 
fishery supply chain by-products to extract bioactive com-
pounds offers a significant opportunity to minimize waste 
within the fishing industry, aligning with circular economy 
principles. This study focuses on the blue crab (Callinectes 
sapidus), an invasive species whose population increase has 
increased negatively, which has impacted local ecosystems 
and fisheries. Like other crustaceans, blue crab by-products 
are rich in bioactive molecules, that which suggest suggests 
its valorization. In this study, blue crab by-products (BCbp) 
were exploited for production of protein hydrolysates (PH) 
by enzymatic hydrolysis, an environmentally friendly 
process that uses enzymes to break down proteins into pep-
tides and amino acids. The antioxidant properties of blue 
crab by-product hydrolysates were then evaluated in vitro. 
The results demonstrated significant antioxidant power in 
the BCbp hydrolysates, along with a protective effect 
against oxidative damage in human fibroblasts (HS-68). 
Specifically, the PHs acted as free radical scavengers and 
hydrogen donors, protecting against oxidative stress. This 
study demonstrated the effective use of blue crab by-prod-
ucts through environmentally friendly extraction methods. 
This promising strategy offers a valid approach to the val-
orization of fishery by-products, producing active biomole-
cules with potential applications in the food and nutraceuti-
cal industry, as sources of essential amino acids, bioactive 
peptides and components of edible films. 
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Gradual ocean warming and marine heatwaves represent 
major threats for marine organisms already facing other 
anthropogenic-derived hazards, such as chemical contamina-
tion in coastal areas. Sea urchin larvae are a common model 
system in marine ecotoxicological studies to assess the 
impacts of climate change and pollution. Here I report the 
combined effects of thermal stress and exposure to three dif-
ferent pollutants of the marine environment (gadolinium, 
vanadium and phthalates) on embryos of two common 
Mediterranean sea urchin species with predicted opposite 
responses to warming, the temperate Paracentrotus lividus 
and the sub-tropical Arbacia lixula. These species are among 
the most abundant echinoids living in shallow rocky reefs of 
the southwestern Mediterranean and are ecologically impor-
tant because their herbivorous grazing impacts macroalgae 
and leads to the formation of barrens habitats. Embryos were 
exposed to several treatments of three temperatures (18°C, 
21°C, 24°C) and different concentrations of the three pollu-
tants (from environmentally relevant to cytotoxic). We tested 
the single and combined effects to thermal stress and pollu-
tants at three functional levels: i) exposure–response rela-
tionships, ii) morphological, analyzing impacts of treatments 
on larval phenotypes and morphometric traits of larval 
growth and biomineralization; iii) biochemical/cellular, 
investigating the effects on activity of enzyme biomarkers, 
protein expression and the activation of the cellular stress 
response. With respect to developmental progression, elevat-
ed temperatures at near-future projections (+3°C, 21°C) 
accelerated development and achievement of the larval 
stage, while extreme warming at present-day marine heat-
wave conditions (+6°C, 24°C) breached the thermotolerance 
threshold of both species with a high proportion of abnormal 
larvae (30%). We found a fascinating double side effect of 
increased temperature combined to pollution: a mild temper-
ature increase (+3°C) reduced the negative effects of pollu-
tants on development with a lower percentage of abnormali-
ty and improved skeleton growth, while combined heatwave 
conditions (+6°C) and pollution resulted in a lower propor-
tion of embryos reaching the advanced larval stages. Our 
results indicate that the negative effects of pollutants-expo-
sure on P. lividus and A. lixula larval development and bio-
mineralization will be mitigated by a near-future ocean 
warming, up to a thermotolerance threshold when negative 
synergistic effects were evident. Our data highlight the use of 
biomarkers as sensitive tools to detect environmental 
impacts as well as the need for a better understanding of the 
interactions between the multiple stressors faced by marine 
species in coastal environments. 
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Microbial communities in iron-limited environments 
depend on complexation with ligands to improve iron (Fe) 
availability. Understanding the origins and distribution of Fe 
in these environments is crucial for determining factors that 
influence their productivity. Antarctic coastal marine envi-
ronments, which support highly productive ecosystems, 
receive Fe from various sources. Microorganisms such as 
fungi, algae, and bacteria employ strategies like biosorption 
to regulate metal concentration and distribution. Fe enrich-
ment experiments using water and sediment from Antarctic 
lakes (Deception Island, Antarctic Peninsula) were conduct-
ed. Five fungal strains survived at 5000 ppm Fe. The yeast 
Goffeauzyma gilvescens (Y-AZA2), known for its stress 
resistance, was selected for RNA sequencing to evaluate dif-
ferential gene expression between wild and stressed condi-
tions and reconstruct its transcriptome. The fungal strain 
was grown in triplicate into 45 mL of 10% YM and 45 mL 
of 10% Yeast Malt (YM) supplemented with FeSO4 at a 
final concentration of 4000 ppm and incubated aerobically 
at 4°C with shaking at 175 rpm for 15 days. Total RNA was 
extracted using the Quick-RNATM Miniprep Kit (Zymo), 
and transcriptome sequencing was performed using 
Illumina NovaSeqX technology. After trimming, over 218 
million paired-end reads were obtained, averaging 36.39 
million high-quality reads per sample. A de novo transcrip-
tome assembly was generated with Trinity v2.15, recon-
structing over 40,156 transcripts and 26,000 genes. 
Annotation and gene expression evaluation were conducted 
using the G. gilvescens reference genome from NCBI 
(Accession: GCA_025758705.1) within the funannotate 
pipeline. De novo and reference-based transcripts were 
reconstructed with Trinity and StringTie assemblers and 
aligned against the UniProt database. Coding probability 
was assessed using TranSuite and CPC2 software. Gene 
expression levels were quantified with Salmon v.1.10.2. 
Differential gene expression analysis was performed with 
edgeR. The G. gilvescens genome was predicted to contain 
17,152 genes, comprising 9,486 protein-coding genes, 
9,895 long non-coding RNAs (lncRNAs), 184 non-coding 
RNAs (ncRNAs), 125 tRNAs, and a single rRNA. Under 
the studied conditions, 1,075 genes exhibited differential 
expression, with 412 upregulated and 662 downregulated. 
Gene set analysis revealed enrichment in peroxisome, fatty 
acid degradation, and Fe metabolism pathways under iron-
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enriched conditions, while ribosome biogenesis and RNA 
processing pathways were uniquely enriched in the absence 
of iron. This study identified promising fungal strains capa-
ble of surviving in high Fe concentrations, such as 
Goffeauzyma gilvescens. The molecular responses of this 
yeast to high Fe concentration were characterized, particu-
larly in relation to fatty acid metabolism, which plays a role 
in iron absorption and may influence iron availability an 
important factor in Fe-limited environments. These findings 
provide new insights into microbial responses to environ-
mental stressors and offer potential applications for biore-
mediation and environmental management strategies. 
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Anthropogenic noise is a global threat to marine organisms, 
and its effects have been observed in vertebrates and inver-
tebrates. For the latter, mollusks and crustaceans have been 
the most studied models, while Echinodermata – deuteros-
tomes closely related to Chordata – have been overlooked. 
In this context, the present study aims to understand how 
exposure to different sound frequencies affects the physio-
logical responses of the sea urchin Echinometra lucunter 
(Lamarck, 1816). Sixty specimens of E. lucunter were col-
lected at the São Sebastião channel (São Paulo state - Brazil) 
and acclimated for 48-72h in 500-L tanks containing circu-
lating natural seawater (24±1°C; 34±1 PSU) at the Centro 
de Biologia Marinha of the University of São Paulo 
(CEBIMar-USP). Five control and five experimental indi-
viduals were used to evaluate the effects of each frequency 
(250, 1,000, and 2,000 Hz). The experimental specimens 
were exposed for 3h in a 400 L polypropylene tank to each 
specific frequency emitted at a sound pressure level (SPL) 
of 130 dB. The assays were performed twice, totaling 10 
replicates for control and experimental groups for each fre-
quency. After exposure, total protein concentration and 
esterase, alkaline phosphatase, and peroxidase activities 
from the cell-free coelomic fluid were analyzed and com-
pared to a control group consisting of animals maintained at 
the same conditions but with no sound stress and at a natural 
SPL (90 dB). A One-way ANOVA, followed by a Turkey 
post-hoc test, was performed to check the significance of the 
differences (p <0.05). After 3h of exposure, total protein 
concentrations significantly increased in all frequencies 

compared to the control but did not differ among them. 
Esterase and alkaline phosphatase activities showed a simi-
lar pattern, significantly increasing in all frequencies com-
pared to their respective controls and reaching the highest 
values in individuals exposed to 2,000 Hz, which also dif-
fered from 250 and 1,000 Hz for both enzymes. Lastly, per-
oxidase activity increased significantly only in animals 
exposed to 2,000 Hz, while 250 and 1,000 Hz did not differ 
from the control. Our results highlight three essential 
aspects: (1) although poorly studied, echinoderms respond-
ed to acoustic stress and seem to be good models for access-
ing how noise pollution affects animal life; (2) the frequen-
cies used here are in the band of noise produced by vessel 
activity, the most important source of marine noise pollu-
tion, which may bring insights on how vessel affects inver-
tebrates; (3) the parameters analyzed were, in general, 
responsive in all frequencies, showing that they are helpful 
to understand echinoderm physiology under acoustic stress.  
This work was supported by Fundação de Amparo a 
Pesquisa do estado de São Paulo-FAPESP-Brazil (Grant 
number: 2021/10161-8; 2024/05857-1). 
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The sector of aquaculture needs innovation to meet compet-
itiveness and sustainability standards. Diversification of 
farmed species is a strategy to innovate the production, 
however, this solution needs to setup the best farming con-
dition able to combine productivity and welfare with sus-
tainability and quality. Diet composition is one of the most 
important factors affecting the performance and quality of 
farmed species. This study reports one of the first experi-
ment of culturing the mollusk abalone in Sicily, focusing 
also on quality of diet and quality of the product. Abalone 
(Haliotis tuberculata) is an high-value herbivorous mollusk 
species that feed mainly on fresh algae or, in aquaculture, on 
formulated dry pellet. Several studies have shown that the 
diet has a significant effect on growth performance, bio-
chemical composition, taste, texture and colour, determin-
ing the overall quality of the final product. In this study, an 
experiment with H. tuberculata specimens was setup in a 
facility located on the East coast of Sicily. Abalones were 
fed two commercial diets with different protein levels (high, 
HP, and low, LP) to evaluate their growth performance and 
nutritional composition, compared to a control group fed on 
standard algae based diet. Obtained results on the protein 
and lipid content and fatty acid profile, showed that all three 
diets adequately met the nutritional requirements of the 
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groups exposed to the highest concentration (E2), suggest-
ing the impairment of cellular transports. In conclusion, 
these results suggest a physiological damage induced by 
MIT on the physiological performance of the DG in Mytilus 
galloprovincialis, which may be a relevant starting point 
for future research.  
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Carbon nanotubes (CNTs) are nanomaterials of particular 
interest due to their distinctive physicochemical properties 
that make them promising for technological and industrial 
development. Their application in industry is continuously 
growing, which could lead to accumulation in the environ-
ment and a consequent impact on both humans and ecosys-
tems. Exposure to CNTs, especially in the occupational con-
text, occurs mainly by inhalation. However, little is known 
about the possible effects of CNTs on lung diseases and can-
cer. Since the extracellular matrix (ECM) modulates the 
behavior of nanomaterials entrapped in it and the immune 
response, the study of interactions between immune cell and 
carbon nanotubes should take into account the extracellular 
microenvironment in which these interactions occur. In the 
present study, funded by the PRIN 2022 PNRR program, we 
evaluated the impact of multiwalled carbon nanotubes 
(MWCNTs) embedded in gelatin as ECM mimic, on THP-1 
macrophages; mainly, studies focused on morphological 
characterization and biological responses. Macrophage-like 
cells derived from the human monocytic cell line THP-1 were 
cultured on ECM-like substrates for up to 5 days. Preliminary 
experiments demonstrated that macrophages adhered to the 
substrates and that CNT treatments did not affect cell viability 
24 h after cell seeding. However, cell morphology changed at 
higher CNT concentrations and culture times, showing an 
increase in filopodia and a decrease in the spreading area that 
assumed a round shape. Macrophages remodelled ECM-like 
substrates, making CNTs bioavailable for internalization as 
indicated by confocal and electron imaging. Interestingly, 24 
h after macrophage seeding, ROS generation increased in the 
presence of CNTs. Since among the numerous immunosup-
pressive cells in the tumor microenvironment, macrophages 
play an important role in tumor development, the ability of 
MWCNT-stimulated macrophages to shape the tumor 
microenvironment was evaluated. Surprisingly, it was 
observed that conditioned media of THP-1 cells cultured in 
the presence of CNTs for 24 h facilitated the migration of 
endothelial cells in the wound healing assay and reduced the 
growth of 3D glioblastoma spheroids independently from 
conditioned media of control cells. Overall, MWCNTs, 
although entrapped in ECM-like gelatin, are able to stimulate 

macrophage activity, in a concentration-dependent manner, 
making them in turn able to remodel the tumor microenvi-
ronment. 
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The development of advanced experimental models is pivotal 
for unraveling the complexities of severe asthma and chronic 
obstructive pulmonary disease (COPD), two debilitating res-
piratory conditions with significant unmet clinical needs. 
While biologic drugs, particularly monoclonal antibodies tar-
geting specific inflammatory pathways, have revolutionized 
their treatment, alternative mechanisms underlying these dis-
eases remain largely underexplored. This narrative under-
scores the importance of innovative methodologies capable of 
bridging the divide between traditional in vivo or in vitro stud-
ies and real-world clinical scenarios. We relized a sophisticat-
ed 3D ex vivo model of the human respiratory mucosa 
designed to replicate key features of asthma and COPD 
pathophysiology. By mimicking the intricate interplay of 
inflammatory cells, cytokine production, and structural alter-
ations characteristic of these diseases, our model provides an 
unparalleled platform for investigating disease processes at a 
granular level. Unlike conventional approaches, this system 
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allows for dynamic assessment of disease responses to vari-
ous triggers, thereby enabling rigorous testing of novel thera-
peutic strategies, including personalized medicine interven-
tions. Our findings demonstrate that the proposed model 
faithfully recapitulates critical aspects of asthma and COPD, 
offering valuable insights into both fundamental biology and 
translational applications. Specifically, it facilitates the evalu-
ation of monoclonal antibody efficacy while also paving the 
way for exploring alternative mechanisms of action. Looking 
ahead, this technology holds promise as a cornerstone for 
advancing precision medicine in respiratory care, facilitating 
the identification of patient-specific biomarkers and tailoring 
treatments accordingly. Beyond its immediate applications in 
asthma and COPD research, this model holds promise for 
advancing personalized medicine. Its ability to replicate 
patient-specific disease characteristics could facilitate the 
development of tailored therapeutic approaches, improving 
outcomes for individuals with severe respiratory conditions. 
Furthermore, the adaptability of this platform opens avenues 
for investigating other respiratory diseases, environmental 
triggers, and emerging pathogens, positioning it as a versatile 
tool for future research. 
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The worldwide incidence of bone disorders and diseases has 
increased dramatically in recent years, particularly in popula-
tions where aging is associated with a sedentary lifestyle, lim-
ited physical activity and increased obesity. Bone tissue engi-
neering is one of the most promising strategies for the restora-
tion of large bone defects, offering a new alternative to con-
ventional bone grafts [1]. This approach harnesses biomimet-

ic materials, stem cells and growth factors, aiming to develop 
scaffolds able to mimic the native bone tissue and induce new 
functional bone regeneration. Biomimetic substitutes must 
provide a provisional matrix that offers a specific environ-
ment and architecture to bone cells for three-dimensional 
(3D) tissue formation [2]. Furthermore, ideal scaffolds for 
BTE applications must possess several biological, chemical 
and structural requirements, including good biocompatibility, 
excellent biodegradability, high bio functionality, appropriate 
porosity, adequate tensile and compressive strength and 
roughness. In the last decades, different types of biomaterials 
including: (i) bioceramics (hydroxyapatite or calcium phos-
phates) exhibiting good osteointegration, osteoconductivity 
and compressive strength; (ii) natural polymers (collagens, 
hyaluronic acid, and fibrin) which show high osteoconductiv-
ity and biocompatibility; (iii) synthetic polymers (polyethyl-
ene glycol (PEG), polycaprolactone (PCL), and polylactic 
acid (PLA)) displaying good biocompatibility and mechani-
cal strength; (iv) hydrogels, which support cell adhesion and 
migration and facilitate the incorporation and targeted release 
of growth factors; and (v) 3D printed composite scaffolds, 
which offer structures adaptable to the site being regenerated, 
have been used in the BTE field. However, although consid-
erable efforts have been made to develop smart biomaterials 
capable of meeting all clinical needs, and although stem cell 
technology and 3D printing have significantly contributed to 
the development of innovative bioengineered tissues with 
great potential in the orthopedic field, to date there are still 
many crucial obstacles to overcome, mainly due to the com-
plexity of bone physiology and the need for scaffolds capable 
of adequately mimicking biological functions, for BTE to 
become a true clinical reality [3]. 
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Tobacco smoking is widely recognised as a primary risk fac-
tor for respiratory diseases, including Chronic Obstructive 
Pulmonary Disease (COPD). [1] Recent studies have investi-
gated the effect of cannabis smoke on human respiratory 
epithelial cells in vitro, revealing significant cellular changes. 
[2] Outside inhalation, the effects of tetrahydrocannabinol 
(THC) and cannabidiol (CBD) molecules remain poorly 
explored. The interaction of THC with the cannabinoid recep-
tors CB1 and CB2 has the potential to influence bronchodila-
tion and modulate inflammatory and immune responses with-
in the respiratory system. In contrast, CBD is recognised for 
its anti-inflammatory and analgesic properties, also mediated 
through these receptors. [3] In recent years, scientific interest 
has shifted towards the use of electrospun membranes as 
delivery vehicles for therapeutic molecules due to their bio-
compatibility. This study aims to evaluate the effects of ciga-
rette smoke extract (CSE) and THC in an ex vivo three-
dimensional culture model of human respiratory mucosa, 
focusing on alterations in the mucociliary epithelium and 
remodeling of the extracellular matrix. The cultures were 
treated with CSE dissolved in the culture medium, while THC 
was administered via electrospun membranes. Preliminary 
immuno-morphological analyses, concentrating on molecules 
involved in the epithelial-mesenchymal transition (EMT) 
such as Sparc, Tight Junction 1, and Hsp90, showed changes 
in the respiratory mucosa. However, no significant differ-
ences were observed between the effects of CSE and THC. 
These preliminary results indicate the need for further studies 
to evaluate the anti-inflammatory action of CBD, particularly 
using electrospun membranes as a delivery system.  
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Syndromic panels are molecular biology assays capable of 
quickly detecting, starting from a primary sample or from 
positive blood cultures, the presence of the most frequent eti-
ological agents relating to each syndrome, also evaluating 
some of them determinants of antibiotic resistance. 
Syndromic panels therefore represent a microbiological diag-
nosis tool based on an approach that responds to criteria of 
operational pragmatism rather than a fine etiopathogenetic 
classification. They are defined as “syndromic” as they allow 
us to evaluate the set of potential pathogenic microorganisms 
starting from the initial diagnosis of a defined clinical syn-
drome of probable or suspected infectious nature. Among the 
main advantages related to the use of this type of test must 
certainly be included the significant reduction in response 
time compared to traditional methods. This aspect is of par-
ticular relevance, at least for syndromic panels of bacteriolog-
ical expertise, from the perspective of antimicrobial steward-
ship (AMS) and infection prevention and control (IPC), espe-
cially in epidemiological contexts characterized by the signif-
icant diffusion of multi-resistant microorganisms. All Biofire 
filmarray samples performed at the centralized analysis labo-
ratory of the “G. Rodolico” university hospital in Catania 
from 01/01/2022 to 14/08/2024 were included in the study. 
From 01/01/2022 to 12/31/2022, 448 filmarray samples were 
examined. From 01/01/2023 to 12/31/2023, 830 filmarray 
samples were examined. From 01/01/2024 to 08/14/2024, 
909 filmarray samples were examined. The filmarray system 
contains dried reagents for all the steps necessary for extrac-
tion, PCR amplification, and provides a negative or positive 
result with the indication of the pathogen detected and the 
possible presence of epidemiologically more antibiotic resist-
ance mechanisms significant. Analyzing the clinical data 
taken into consideration highlights how Biofire positivity has 
an advantageous effect on hospitalized patients. The data 
shows how in all the years taken into consideration (2022-
2024), BIO+ patients have better outcomes than BIO- in 
terms of discharge to home and transfer to low intensity and 
failure to transfer to high intensity. BIO+ patients have a high 
rate of discharge and low intensity transfer when compared to 
BIO-. This means that having started an etiological therapy 
early, even if waiting for confirmation of the gold standard, 
favored the restitutio ad integrum of the patients so much so 
that they could be discharged directly from the Sub Intensive 
department or in any case allowed them to be transferred to 
low intensity where deemed necessary. The next step in our 
study is to propose a PDTA for the correct use of the biofire 
from the patient’s first admission to hospital using validated 
clinical scores such as SOFA and NEWS, in order to guaran-
tee infected patients the best etiological therapy as early as 
possible. 
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3D bioprinting has become a powerful tool for fabricating tis-
sue-engineered constructs with complex architectures and 
advanced structural properties. Among the various tech-
niques, Freeform Reversible Embedding of Suspended 
Hydrogels (FRESH) enables the printing of soft biomaterials 
with high shape fidelity by utilizing a temporary support bath. 
Despite these advancements, several challenges remain, 
including the assessment of cellular viability and distribution 
within 3D bioprinted constructs and the reproducibility of a 
tissue that closely mimics in vivo conditions. Standard read-
out techniques often rely on 2D analyses or destructive sam-
ple processing, limiting their applicability for long-term stud-
ies and dynamic tissue maturation. Therefore, developing 
optimized, non-destructive cellular readout methodologies is 
crucial for validating 3D bioprinted vascular models. This 
study aims to optimize a FRESH-printed 3D vascular model 
and develop robust cellular assessment techniques for process 
validation. Fibroblasts were selected as the cell type due to 
their key role in extracellular matrix production within the 
vascular wall. Cylindrical vascular structures were fabricated 
using a sodium alginate (SA) and gelatin (GEL) bioink, 
crosslinked with calcium chloride (CaCl2), and printed via 
extrusion-based bioprinting. Constructs were cultured for up 
to 21 days and analyzed at multiple time points (24 hours, 7, 
14, and 21 days) using Live/Dead staining and fluorescence 
microscopy to assess cell viability. Additionally, an optimized 
fixation protocol for histological analysis is being developed 
to address challenges arising from the bioink’s high 
hydrophilic, which can lead to tissue loss and matrix disrup-
tion. Hematoxylin and Eosin (H&E) staining will be 
employed to investigate cell morphology and distribution 
within the construct, ensuring adequate preservation of struc-
tural integrity. Results demonstrated high initial fibroblast 
viability (>80%), followed by a gradual decline over time, 
likely due to limited nutrient diffusion and cell migration. 
Histological analysis further confirmed the successful encap-
sulation of fibroblasts, highlighting a uniform distribution but 
limited extracellular matrix deposition, potentially due to the 
bioink composition and the absence of additional cell types 
supporting matrix remodeling. Future efforts will focus on the 
integration of endothelial and smooth muscle cells, refine-
ment of bioactive hydrogel compositions, and implementa-
tion of perfusion systems to better replicate native vascular 
environments. This study underscores the importance of com-
bining advanced bioprinting techniques with optimized cellu-
lar readouts to improve the development of preclinical vascu-
lar models.  
This work was supported by the ERC (EPEIUS, 101125466) 
and by Italian MIUR and the University of Pavia within the 
program “Dipartimenti di Eccellenza 2023.2027”. 
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Inflammation is considered part of the body’s non-specific 
defensive reaction to harmful stimuli, being able to protect 
tissues by removing dead cells and stimulating tissue repair 
processes. As a matter of fact, an enormous variety of bioac-
tive compounds with noteworthy anti-inflammatory potential 
are originated from marine species. In this respect, microal-
gae, and mainly planktonic diatoms, are potentially recog-
nized as an abundant resource of bioactive compounds, being 
rich in lipids, omega-3 fatty acids, carotenoids, pigments, 
vitamins and polysaccharides with applications in pharmaco-
logical, nutraceutical and cosmeceutical fields (Ruocco et al., 
2020; Esposito et al., 2022; Nieri et al., 2023). On the con-
trary, benthic diatoms are still unexplored because they are 
very difficult to sample, cultivate and quantify. In the present 
study three benthic diatoms, Cocconeis scutellum scutellum, 
Cocconeis scutellum parva and Diploneis sp., isolated as epi-
phytes on Posidonia oceanica leaves collected in Ischia (Gulf 
of Naples, Italy) were analyzed for their potential anti-inflam-
matory effect. Starting from monoclonal cultures, semi-mas-
sive and massive cultures were produced for the three 
diatoms to obtain biomass for chemical extraction. Crude 
extracts were obtained using 600 mg of lyophilized diatoms 
by acetonitrile and water (8:2), using the lyophilized powder 
(mg)/solvents (mL) ratio of 10:1. Firstly, cytotoxicity of the 
three diatom-derived extracts were evaluated on HaCat cells, 
spontaneously immortalized human keratinocyte line, in the 
concentration range 300-0.1 µg/mL. Cells were then treated 
for 1 hour with the extracts at the non-cytotoxic concentra-
tions of 30, 10, 3 and 1 µg/mL. Subsequently, lipopolysaccha-
ride (LPS) was added to induce inflammation at the concen-
tration of 10 µg/mL for 16 hours. Molecular markers were 
also tested to detect the induced inflammation. The results 
showed an anti-inflammatory effect of these three diatom 
extracts, suggesting the presence of compounds (to be further 
chemically characterized) able to modulate inflammatory 
pathways and molecular targets effectively. In conclusion, 
these findings provided valuable insights for researchers in 
the field of marine anti-inflammatory pharmacology empha-
sizing the need for further research to harness the pharmaco-
logical benefits of benthic diatom compounds as potential 
alternative candidates to pharmaceutical compounds for the 
management of inflammatory disorders.  
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Melatonin (N-acetyl-5-methoxytryptamine) is a biological 
molecule synthesized in the pineal gland of animals as well 
as in various plant tissues. In plants, it plays a crucial role 
as a main messenger in regulating plant responses to abiotic 
and biotic stresses. In addition to its well-documented func-
tion as an antioxidant, melatonin has been shown to be ben-
eficial in postharvest technology by improving the shelf life 
of fruits and vegetables. The exogenous application of 
melatonin reduces oxidative stress and mitigates cell dam-
age by counteracting the harmful effects of reactive oxygen 
species (ROS) and facilitating membrane repair. 
Furthermore, its involvement in the regulation of stress-
responsive genes and the activation of pathogenesis-related 
proteins, as well as antioxidant enzyme genes, underscores 
its adaptability to diverse environmental challenges. 
Moreover, the ability of melatonin to interact with other 
phytohormones broadens its potential applications, includ-
ing its possible role in protecting plants against stress con-
ditions that have not been extensively studied, such as viral 
infections and nematode infestations. In addition to its 
exogenous application, research has also focused on strate-
gies to enhance endogenous melatonin production to 
strengthen plant resilience and maintain physiological 
homeostasis under adverse conditions (1). These findings 
highlight the significance of melatonin as a multifaceted 
molecule with promising implications for plant stress man-
agement and postharvest preservation (2). Due to the wide 
variety of functions and applications of this molecule, the 
presence of melatonin in plants, called phytomelatonin, has 
gained great interest in recent years. Our research group has 
focused on the screening of medicinal-aromatic plants 
(MAPs) with a high endogenous level of phytomelatonin, 
in order to identify and cultivate them, being able to use 
these plants to obtain phytomelatonin-rich extracts. These 
extracts can be used for the design of various plant-based 
products rich in phytomelatonin, with application in the 
animal and human nutrition such as nutraceuticals, food 

dietary, cosmetics, and also in agricultural and biotechno-
logical industries (3). This has allowed us to create PbS-
Phytomel Co., a spin-off company of the University of 
Murcia (UMU) led by Prof. Marino B. Arnao, dedicated to 
cultivating and providing the highest quality phytomela-
tonin-rich plants. PbS-Phytomel’s mission is to harness the 
natural benefits of these plants to promote health and well-
being. With a focus on sustainability and innovation, taking 
pride in offering a wide range of phytomelatonin-rich prod-
ucts that cater to various needs (www.pbs-phytomel.com). 
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Facioscapulohumeral muscular dystrophy (FSHD) is one of 
the most prevalent neuromuscular disorders. Weakness is 
slowly progressive with high variability among patients. The 
disease is caused by the aberrant expression of the transcrip-
tion factor DUX4, which is normally confined to early 
embryonic development. In FSHD, DUX4 mis-expression 
activates a pro-apoptotic transcriptional program leading to 
block of differentiation and muscle wasting1. Given its piv-
otal role in FSHD, blocking DUX4 expression with small 
molecule drugs is an attractive solution. Previously, by com-
bining proteomics with genetic and pharmacological target-
ing, we identified the chromatin remodeling protein WDR5 
as a key activator of DUX4 expression in FSHD2. By testing 
various compounds, we identified a novel WDR5 inhibitor 
(WDR5i) showing higher potency and better pharmacologi-
cal properties, which are important for pre-clinical testing. To 
this aim, we evaluated WDR5i safety and efficacy in preclin-
ical models of FSHD. We confirmed WDR5i ability to inhibit 
DUX4 expression using muscle cells isolated from multiple 
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FSHD patients. We also found that an intermittent WDR5i 
treatment if sufficient to obtain long-term DUX4 repression. 
Importantly, long-term WDR5i treatment does not signifi-
cantly affects muscle cells proliferation or differentiation. To 
perform in vivo tests, we set up a humanized animal model of 
FSHD that will allow us to evaluate WDR5i safety and effi-
cacy in a relevant setting. Results from our work could pro-
vide a novel therapeutic opportunity for FSHD patients that, 
up to now, have no cure.  
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Sponges (Phylum Porifera) are among the most ancient ani-
mals establishing close, complex associations with diverse 
microbial consortia, including bacteria, archaea, fungi and 
microalgae. Sponge-associated microorganisms can comprise 
approximately 40% of the host biomass and play various 
roles, such as photosynthesis, nitrogen fixation, sulfate reduc-
tion and secondary active metabolite production. Thus, these 
benthic invertebrates represent a hidden treasure trove of 
novel metabolites with biotechnological potential. To date, 
more than 5,000 compounds have been isolated from about 
500 sponge species; as a result, interest in investigating and 
cultivating sponge-associated microbiomes has increased 
over the years, as they are considered the potential true source 
of these natural products. This aspect remains largely under-
investigated in the case of sponges that inhabit Antarctic 
waters. Due to the extreme nature of Antarctica, the sponge 
inhabiting the region may harbor unique microbes with 
unique functions reflecting their metabolic specialization. In 
this study, 133 bacterial isolates were isolated from the 
sponge species Microxina sarai, Dendrilla antarctica, 
Mycale acerata, Lissodendoryx flabellata, Myxodoryx han-

itschi, Myxilla elongata, and Isodictya erinacea from the 
Thetys Bay and Adelie Cove areas (Terra Nova Bay Ross 
Sea). Isolates were screened for the hydrolysis of Tween 80 
and tributyrin (to test the production of esterases and lipases), 
chitin (for chitinase), agar (for agarase), skim milk (for pro-
teases), gelatin (for gelatinase), and keratin (for keratinase) at 
low temperature. Bacterial strains were further tested for the 
utilization of xenobiotics (i.e., polychlorinated biphenyls, 
DDT and DDE) as the sole carbon and energy source. Most 
promising isolates were identified by the 16S rRNA sequenc-
ing. They were mainly affiliated to the Gammaproteobacteria 
(55.8% of total isolates) and Actinomycetota (38.6%), fol-
lowed by Alphaproteobacteria and Bacillota (2.8% each). 
Psychrobacter (29 isolates) and Salinibacterium (20 isolates) 
prevailed among retrieved genera. Overall, the production of 
extracellular enzymes was observed in the majority of the iso-
lates in the order: esterases> gelatinase/lipases > agarase> 
protease> chitinase/keratinase. A number of bacterial strains 
(mainly from the sponge L. flabellata) were able to produce 
multiple enzymes among those tested. Growth in the presence 
of DDT and DDE was observed in the 6.8 and 5.7% of tested 
bacterial isolates, respectively (mainly from the sponges M. 
hanitschi and D. antarctica). Finally, four bacterial isolates 
from I. erinacea and L. flabellata were able to grow in the 
presence of Aroclor 1242 (a polychlorobiphenyl mixture). 
Our observations contribute in shedding light on the diversity 
and biotechnological potentials of sponges-associated cul-
tivable bacteria from cold habitats. 
Funding: Programma Nazionale di Ricerche in Antartide 
(PNRA-MUR). 
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Human space exploration provides valuable insights into the 
effects of microgravity on the respiratory system. However, 
the scope of these experiments is inherently restricted by the 
limitations of existing flight hardware and culture models. 
As the frequency and complexity of space-based experi-
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ments are projected to increase, there is an evident impera-
tive to enhance both the underlying technologies and cellu-
lar culture models employed in these studies. This study 
aims to investigate the differentiation of ciliated and goblet 
cells under microgravity conditions, focusing on cilia struc-
ture and function, mucus production, tissue stress responses 
and antimicrobial peptide production. For this research, we 
used a 3D ex vivo culture model that emulates the normal 
human respiratory mucosa, a model extensively validated 
by our research team for its resilience and adaptability under 
various stress conditions. The scientific experiment is sub-
divided into phases: pre-launch (on the ground), launch, in-
flight (aboard the ISS, lasting 10 weeks), re-entry on Earth, 
evaluation and analysis. This encompasses the maintenance 
of the 3D culture model under the microgravity environ-
ment on the ISS for the specified duration, followed by sub-
sequent fixation for post-flight analyses. Therefore, we pre-
liminarily evaluated the adaptation of the 3D growth model 
with the automated bioreactor (developed by the two project 
partners, OHB and CIRiS), which will be launched and 
installed in the Biolab incubator upon arrival on the ISS and 
will allow to sustain the cultures throughout the experiment. 
The main tests that our team conducted were: biocompati-
bility tests, tests to evaluate the oxygen concentration inside 
the bioreactor culture chambers, and a short-term simulation 
of the in-flight science experiment. Morphological (via 
hematoxylin-eosin staining and immunohistochemistry) and 
biomolecular analyses (including protein stress studies and 
pro-inflammatory cytokine assessments through Magpix 
analysis) were performed on the cell cultures. Results 
showed that the outgrowths had a well-differentiated epithe-
lial cell population, maintaining mucosal integrity. Test 
samples were comparable to controls in cellular develop-
ment, though some cultures displayed stress signs due to 
engineering challenges like non-standard culture media and 
variations in injection speed and pressure. We propose that 
structural and functional alterations in the respiratory 
epithelium may result from prolonged exposure to altered 
gravity conditions. Our specific post-flight objectives are to 
evaluate changes in the development and performance of 
the pulmonary barrier, as well as to investigate ciliogenesis 
and the interactions between cells and the extracellular 
matrix (ECM). 
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Boron Neutron Capture Therapy (BNCT) is an innovative 
radiotherapy to treat solid tumors unresponsive to conven-
tional radiotherapy with photons: a pre-treatment with a 
non-radioactive boron compound is followed by irradiation 
with low-energy neutrons. The neutron beam penetrates the 
skin, making it a limiting tissue: the aim is to analyse the 
dose-effect relation in healthy skin, as no studies investi-
gates the radiobiological effects of BNCT on healthy epider-
mal tissue. In this study, 2D and 3D skin models were irra-
diated with three different radiations (photon, proton and 
neutron beam) to obtain a more comprehensive assessment 
of the radiobiological effects. For the aim of this study, 
experiments were performed on three models: 1) an in-vitro 
reconstructed human 3D epidermal model (SkinEthicTM) 
maintained in static culture. Samples were irradiated with 
photons and neutrons, with and without boronphenilalanine 
(BPA); 2) a different human-derived 3D epidermal model 
(EpiDermTM) maintained in a dynamic culture after irradia-
tion with photons and protons; The high variability in results 
highlights the need for a larger sample size to obtain more 
robust statistical data. 3) HaCaT cells, human normal ker-
atinocytes exposed to photon beam and maintained in a 2D 
culture to evaluate the proliferation rate both of the basal 
epidermal cells and of the same keratinocytes inducted to 
the suprabasal differentiation. On the SkinEthic model, mor-
phological and immunohistochemical analyses showed pro-
gressive degradation of the constructs over time and across 
different radiation doses. The Bromo-Deoxy-Uridine incor-
poration assay (BrdU) showed variable cell proliferation 
rate with BNCT-treated samples, with a lower positivity on 
the second observation day; the expression of Proliferation-
Cell Nuclear Antigen (PCNA) has fluctuating trends, 
increasing on the second day in culture. On the 2nd day after 
BNCT treatment, reduced proliferative activity is linked to 
a high presence of proteins involved in reparative mecha-
nisms, consistent with previous in-vitro studies. Moreover, a 
decrease of some differentiation proteins such as filaggrin, 
involucrin, and pan-cytokeratin is visible after the exposure 
to the radiation. The EpiDerm model allowed to increase the 
number of irradiated samples, improving statistical robust-
ness. Furthermore, maintaining the samples in dynamic cul-
ture, better mimics the physiological environment. This 
approach is still being optimized. The clonogenic assay on 
HaCaT cells exposed to photon beams showed a reduction 
in plating efficiency as radiation dose increases. 
Immunohistochemical analyses were performed on irradiat-
ed HaCaT cells, both in proliferating conditions and follow-
ing induction to suprabasal differentiation. These prelimi-
nary experiments in terms of proliferation and differentia-
tion-associated proteins aim to optimize and improve the 
characterization of healthy epidermal tissue in response to 
different types of radiation, especially for BNCT. Samples 
irradiated at low doses allow to refine the understanding of 
dose-effect relationships and lead to a more comprehensive 
evaluation of radiobiological effects.
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elephants, horses, lions and tigers. From 5 animals of each 
species blood samples were collected to assess the serum con-
centrations of noradrenaline (NORA), dopamine (DOPA), 
serotonin (SERO), and the plasma levels of reactive oxygen 
metabolites (d-Roms) and biological antioxidant potential 
(BAP). All the data collected were shown to be equally dis-
tributed (P>0.05). One-way analysis of variance (ANOVA) 
was used to investigate differences, the concentration of the 
analyzed parameters changed statistically between species 
(P<0.05). The results showed a higher concentration of d-
Roms in elephants compared to all other species investigated, 
in horses compared to llamas and camels, in dromedaries 
compared to camels and in lions compared to dromedaries. A 
higher concentration of BAP was observed in elephants and 
tigers than in dromedaries, horses, lions and llamas. Higher 
levels of BAP were found in lions compared to dromedaries, 
and in camels compared to the other camelids and horses. 
Higher concentrations of NORA were found in elephants than 
in camels, llamas, horses and lions (P<0.05). Llamas showed 
higher concentrations of SERO than camels, elephants, drom-
edaries, tigers and lions (P<0.05). Results showed higher 
DOPA concentrations in dromedaries compared to camels, 
llamas and elephants (P<0.05). Higher DOPA levels were 
also found in horses and lions compared to camels and llamas 
(P<0.05). To the best of the authors’ knowledge, this is the 
first study investigating the oxidative balance and emotional 
state of animals enrolled in circus activities. All the investi-
gated animals did not present behavioral atypia and they 
proved to be calm during the blood sampling procedure with-
out requiring any containment practice. The differences found 
in the levels of investigated parameters among species high-
lighted the need of species-specific reference range for the 
neurotransmitters indicated the emotional state of animal as 
well as for the oxidant/antioxidant balance. As a matter of 
fact, the situation in circuses is often complex and animals are 
forced to perform difficult tricks and are often threatened and 
coerced. Therefore, the assessment of health and welfare of 
circus animals should be representing a goal for the veterinar-
ian who, however, should have available reference ranges of 
parameters indicating the emotional state of the animal that 
are specific to the study species. Additional prospective stud-
ies should be performed to collect more objective, evidence-
based data in a greater number of animals managed in circus 
by including also further indicators of good emotional and 
behavioral state to provide a more holistic view of their wel-
fare state. 
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Adipose-derived stem cells (ADSCs) are promising in regen-

erative medicine due to their ability to maintain tissue home-
ostasis and regeneration1. Their proliferation, survival and 
activation are influenced by specific signals within their 
microenvironment, also known as niche. The organization of 
the niche provides anatomical and functional interactions that 
contribute to the maintenance of stemness and modulate the 
final fate of these cells. Moreover, ADSCs secrete growth fac-
tors and pro-inflammatory cytokines, able to trigger several 
metabolic complications when tissue physiology is compro-
mised2. At the same time, a tumor microenvironment can 
influence stem cell behavior, modulating proliferation and 
their ability to differentiate into a specific phenotype. Whitin 
this context, we exposed ADSCs to plasma samples derived 
from human patients diagnosed with prostate cancer (PC), or 
precancerous lesions (PL), or benign prostatic hyperplasia 
(BPH) for a total of 4, 7 or 10 days, in the attempt to investi-
gate how tumor microenvironment can affect their prolifera-
tion and cell-cell interactions3. We then analyzed the expres-
sion of main stemness-related markers and cell-cycle regula-
tors and measured cytokine production. Cell morphology and 
collagen production by confocal microscopy were then inves-
tigated. Differential expression of microRNAs is a critical 
epigenetic mechanism involved in the development and pro-
gression of human cancer. For this reason, miR-145, miR-
148, and miR-185 expression was analyzed by qPCR. The 
results obtained from this study show significant changes in 
the morphology of ADSCs exposed to plasma samples, espe-
cially in the presence of prostate cancer plasma, suggesting 
that the tumor microenvironment can influence ADSC behav-
ior, promoting their proliferation. These findings could have 
significant implications for the development of treatments of 
these diseases, including the use of ADSCs for cell-based tis-
sue engineering, regenerative medicine, and autologous trans-
plantations. 
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MCF-7 cells are a breast cancer cell line widely used in cell 
biology studies due to their ability to respond to hormones 
and chemotherapeutic drugs. The tumor microenvironment 
is a dynamic and complex ecosystem where cancer cells 
interact with surrounding stromal components, including 
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aggressive, invasive and poorly differentiated triple nega-
tive breast cancer model. In particular, MG reduced cell via-
bility of MDA-MB-231 model in a dose- and time- depend-
ent manner. Moreover, the addition of N-acetylcisteine 
(NAC), as antioxidant agent, was able to counteract MG 
cytotoxic effect, suggesting that the action of this phyto-
compound may be ascribed to the induction of oxidative 
events. Indeed, MG treatment induced a remarkable 
increase in intracellular ROS content already after short 
periods of incubation. Such an effect was associated with 
the activation of the molecular pathway of Keap-
1/Nrf2/HO-1. Interestingly, the pre-incubation with ferro-
statin-1 (FRS), a known inhibitor of the ferroptosis process, 
counteracted the cytotoxic effect induced by MG, thus sug-
gesting the involvement of an iron-dependent cell death 
mechanism in MG-treated cells. Such conclusions were sus-
tained by western analysis of Ferritin Heavy Chain (FTH-1) 
and Glutathione peroxidase 4 (GPX-4), two factors 
involved in ferroptotic process. Indeed, MG decreased the 
level of both these proteins, an effect that was counteracted 
by either FRS or NAC addition. Furthermore, data showed 
that MG induced mitochondrial impairment, with loss of 
mitochondrial potential membrane and lipid peroxidation, 
two key events in the process of ferroptosis. To summarize, 
for the first time, we found that MG-induced cell death was 
iron-dependent in breast cancer MDA-MB-231 cells. These 
investigations provide new insights on the potential applica-
tion natural compounds as agents that can support current 
therapies in the fight against cancer. 
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Alpha-enolase (ENO1) is a multifunctional protein involved 
in both glycolysis and tumor progression. In addition to its 
metabolic role, ENO1 is overexpressed in several cancers 
where also functions as a plasminogen receptor on the cell 
surface, facilitating extracellular matrix degradation and pro-
moting cancer cell invasion and metastasis [1]. Our previous 
studies identified Hsp70 as an ENO1-interacting protein that 
increases ENO1 surface localization and, accordingly, the 
migratory capacity of cancer cells, thus revealing a potential 
therapeutic target to counteract tumor dissemination [2]. To 
characterize the molecular interface of the ENO1-Hsp70 
interaction, we integrated biochemical and computational 
approaches. Co-immunoprecipitation assays using ENO1 
deletion mutants allowed the mapping of critical interaction 
domains, while molecular mechanics simulations provided 
structural insights [3]. Additionally, a focused small-molecule 
library was virtually screened to identify compounds capable 
of affecting this protein-protein interaction. Promising hits 
were then tested in cancer cell models, assessing their impact 
on ENO1-Hsp70 binding through co-immunoprecipitation. 
To evaluate in vitro the functional consequences of ENO1-
Hsp70 interaction destabilization, changes in ENO1 surface 
localization were measured using On-Cell Western assays 
and cell motility was assessed by transwell migration and 
invasion assays in breast cancer cells. Furthermore, the 
effects of the selected compounds on cell viability and 
ENO1-dependent glycolytic activity were examined. The 
results demonstrated the effective inhibition of ENO1-Hsp70 
interaction by a few small molecules, leading to a significant 
reduction in ENO1 surface expression and the inhibition of 
cell migration and invasion. As metastatic dissemination 
remains the leading cause of cancer-related mortality, the 
identification of novel therapeutic strategies targeting key 
regulators of tumor cell invasion is of critical importance. The 
present study demonstrates that small-molecule inhibitors of 
the ENO1-Hsp70 interaction can modulate ENO1 surface 
localization and impair metastatic potential in breast cancer 
cells, supporting further investigation into their therapeutic 
potential. 
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Graves’ disease is an autoimmune disorder that affects thy-
roid gland, resulting in hyperthyroidism. This condition is 
characterised by the presence of circulating autoantibodies 
that bind to the thyroid hormone receptor (TSHR), which 
leads to hyperthyroidism accompanied by hypertrophy and 
hyperplasia of thyrocytes. Heat shock proteins (Hsps) serve 
as molecular chaperones, playing a crucial role in protecting 
cells from stress and mediating immune system responses 
[1,2]. Hsps are implicated in the pathogenesis of several 
autoimmune diseases, such as rheumatoid arthritis and 
Hashimoto’s thyroiditis [3,4]. Based on this evidence, we 
hypothesized a potential role for these molecular chaperones 
in Graves’ disease. To investigate this hypothesis, we first 
assessed the presence and distribution of Hsp90 and Hsp60 in 

paraffin-embedded tissues using immunohistochemistry tech-
niques. This analysis was further validated through western 
blotting, which examined the expression levels of Hsp90 and 
Hsp60 in surgically resected tissue from Graves’ disease 
patients in comparison to benign goiter tissues. Our results 
demonstrated a significant increase in these proteins in sam-
ples from Graves’ disease, indicating their potential involve-
ment in the disease’s pathogenic processes. Moreover, it has 
been widely discussed that Hsp90 and Hsp60 can be released 
into the extracellular environment via extracellular vesicles 
(EVs). This release contributes to pathological intercellular 
communication and may promote the continuation of the dis-
ease [5,6,7]. To explore the roles of Hsp90 and Hsp60 further, 
we conducted western blotting to measure the expression lev-
els of these proteins isolated from plasma-derived EVs. The 
analysis of EVs from patients with Graves’ disease yielded 
valuable data on the levels of extracellular Hsp90 and Hsp60, 
both before and after ablative surgery. Hsp90 and Hsp60 may 
regulate biochemical pathways that control the proliferation 
and activation of immune system cells. Therefore, under-
standing how their overexpression influences these processes 
could pave the way for the development of targeted therapies 
for Graves’ disease and other autoimmune conditions. 
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INTRODUCTION: In modern agriculture, the use of pesti-
cides is essential to protect crops from pests and diseases, 
ensuring high yields and product quality. However, inten-
sive use of pesticides can leave residues in food products, 
raising concerns about human health. This study aims to 
determine pesticide residues in vegetables and fruits using 
advanced analytical techniques to ensure consumer safety. 
METHODOLOGY: A total of 72 vegetable samples and 
185 fruit samples were collected from various agricultural 
areas. Analyses were performed using gas chromatogra-
phy-tandem mass spectrometry (GC-MS/MS) and liquid 
chromatography-tandem mass spectrometry (LC-MS/MS). 
These techniques, in fact, offer high sensitivity and speci-
ficity, allowing the detection and quantification of various 
classes of pesticides, including organophosphates, 
pyrethroids, carbamates, neonicotinoids, and fungicides. 
The QuEChERS technique was used for sample prepara-
tion. This methodology involves an extraction phase with 
acetonitrile, followed by a cleanup phase with MgSO4 and 
NaCl salts, obtaining clean extracts ready for instrumental 
analysis. RESULTS: The analyses revealed the presence of 
various classes of pesticides, including organophosphates, 
pyrethroids, carbamates, neonicotinoids, and fungicides. To 
assess the chronic risk associated with the consumption of 
these samples, the chronic Hazard Quotient (cHQ) was cal-
culated for each detected substance. The cHQ is calculated 
as the ratio of the estimated daily intake (EDI) to the 
acceptable daily intake (ADI), based on daily consumption 
data in Sicily. The cHQ calculations for these substances 
showed low values. This result is due to the level of expo-
sure, the duration of exposure, and the toxicity of the sub-
stance. Out of 257 samples analyzed, only 6 samples 
exceeded the maximum residue limits (MRL) set by EFSA. 
Three of these samples contained levels of imidacloprid 
(0.97 mg/kg, 0.11 mg/kg, 0.17 mg/kg, MRL 0.01 mg/kg), 
while the other three exceeded the MRL for dimethoate 
(0.089 mg/kg, MRL 0.01 mg/kg), 2-phenylphenol (0.606 
mg/kg, MRL 0.01 mg/kg), and phosmet (0.092 mg/kg, 
MRL 0.005 mg/kg). These substances are highly neurotox-
ic agents, and the rigorous controls carried out allow the 
immediate blocking of contaminated batches, thus prevent-
ing the onset of toxic effects. Additionally, two unapproved 
substances were detected: iprodione (Regulation (EU) 
2017/2091) and quinoxyfen (Regulation (EU) 2024/1355). 
To ensure safety, these samples were removed from the 
food chain, thus preventing the onset of toxic effects. The 
results indicate that most of the analyzed substances did not 
exceed the maximum residue limits (MRLs) set by EFSA, 

ensuring that the detected levels comply with the estab-
lished toxic doses and that the risk of chronic toxicity is 
low. CONCLUSIONS: The GC-MS/MS and LC-MS/MS 
triple quadrupole techniques demonstrated high sensitivity 
and specificity, allowing precise quantification of pesticide 
residues. The results highlight the need for continuous 
monitoring to ensure consumer safety and confirm the 
effectiveness of EFSA regulations in protecting public 
health. The QuEChERS technique proved to be effective 
and reliable for sample preparation, contributing to the 
quality and accuracy of the obtained data. Human safety 
was placed at the center of this study, ensuring that residue 
limits comply with the toxic doses established by EFSA, 
thus guaranteeing that food products are safe for long-term 
consumption. 
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Folpet (F), penconazole (P) and metrafenone (M) are fungi-
cides that act through different mechanisms and are com-
monly used in agriculture, often in mixtures, to combat fun-
gal pathogens. The application of fungicides on agricultural 
soils is not without risks, as they can persist in environmen-
tal matrices and pose a threat to the entire ecosystem. Given 
that the synergistic or combined effects of mixed com-
pounds remain largely unexplored, this study evaluated the 
potential toxicological effects of the individual compounds 
F, P and M as well as their binary and ternary mixtures using 
the zebrafish (Danio rerio) model. Initially, the acute toxic-
ity of the single compounds was assessed through the Fish 
Embryo Acute Toxicity Test (FET) to calculate toxicologi-
cal endpoints and evaluate developmental alterations. Based 
on the lethal concentration 50 (LC50) of each fungicide, 
three sublethal concentrations (0.25 mg/L, 0.5 mg/L, and 1 
mg/L) were selected to prepare binary and ternary mixtures. 
Combined treatments resulted in greater effects than indi-
vidual compounds. The SynergyFinder+ algorithm, used to 
calculate synergy scores of the mixtures, confirmed a high 
degree of synergism, particularly in the neurological pheno-
type, with specimens exhibiting deformed heads. Based on 
these findings, further analyses were conducted to investi-
gate potential neurotoxicity, including the evaluation of 
gene expression involved in apoptosis mechanisms (bcl2a, 
baxa, casp3a, tp53) and in craniofacial and nervous system 
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Malaria continues to pose a significant global health chal-
lenge, underscoring the need for innovative therapeutic 
approaches. Our research investigates the repurposing of 
imatinib, a known tyrosine kinase inhibitor, as a novel anti-
malarial drug targeting erythrocyte membrane stability. We 
have identified that imatinib effectively inhibits spleen tyro-
sine kinase (Syk), a key enzyme involved in the phosphory-
lation of erythrocyte membrane protein band 3 during 
Plasmodium falciparum infection. This phosphorylation 
event is crucial for the parasite’s egress from host erythro-
cytes. In vitro studies demonstrated that treatment with ima-
tinib prevents band 3 phosphorylation, thereby inhibiting 
parasite egress and terminating parasitemia. Further analy-
sis revealed that imatinib-induced inhibition of Syk kinase 
activity leads to the stabilization of the erythrocyte mem-
brane, preventing the formation of membrane aggregates 
and subsequent vesiculation. This mechanism disrupts the 
parasite’s life cycle by hindering its ability to exit the host 
cell, offering a novel therapeutic strategy against malaria. 
Building on these promising in vitro results, we conducted a 
Phase 2 clinical trial in Vietnam, where delayed parasite 
clearance (DPC) is a frequent challenge. Patients with 
uncomplicated P. falciparum malaria were treated for three 
days with either standard-of-care (SOC) therapy (dihy-
droartemisinin 40 mg + piperaquine 320 mg/day) or SOC + 
imatinib (400 mg/day). The combination therapy signifi-
cantly accelerated parasite clearance, with 90% of patients 
achieving clearance within 48 hours and 100% within 72 
hours, eliminating cases of DPC. Pyrexia resolution was 
also significantly faster in the imatinib-treated group, with 
no increase in adverse events (DOI: 
10.1084/jem.20210724). These findings confirm that ima-
tinib enhances SOC malaria treatment by targeting host ery-
throcyte membrane stability. Given its established clinical 
use, imatinib represents a promising adjunctive therapy for 
malaria, warranting further evaluation for widespread 
implementation. 
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The advancement of aerobiology as a discipline should aid 
in determining whether microbes interact and evolve within 
the atmosphere at the ecological level. Bioaerosol microbial 
communities represent a dynamic and crucial ecosystem 
component, which has captured increasing interest in the 
last decades. In the Arctic region, airborne microbes estab-
lish interactions with snow, ice, and water, where they 
become aerosolized by natural processes such as wind, 
ocean currents, and melting ice. They are highly specialized 
for survival in sub-zero temperatures and low-nutrient envi-
ronments and actively contribute to biogeochemical 
processes such as the degradation of organic matter, nitro-
gen cycling, and the modulation of atmospheric trace gases. 
Furthermore, they influence the climate system by produc-
ing ice-nucleating proteins affecting cloud formation and 
precipitation patterns. Studies of Arctic bioaerosols have 
identified several key bacterial taxa which possess special 
adaptations such as the production of cold-active enzymes 
and resistance to desiccation. Bioaerosol samples were col-
lected during an oceanographic cruise onboard the N/R 
Laura Bassi within the context of the project Cassandra 
(AdvanCing knowledge on the present Arctic Ocean by 
chemical-phySical, biogeochemical, and biological 
obServAtioNs to preDict the futuRe changes) in the subarc-
tic area including the eastern Fram Strait and the Greenland, 
Norwegian and North Seas. Bacterial strains were isolated 
and investigated for their biotechnological potential. Viable 
counts were determined and based on the morphology and 
color of the colonies, a total of twenty strains were isolated 
on Nutrient Agar. The resistance to UV radiation was esti-
mated through direct exposure for 1, 4 and 6 hours. The sen-
sitivity to amoxicillin, ciprofloxacin and penicillin at differ-
ent concentrations was assessed. Finally, desiccation resist-
ance and ice nucleation protein production were investigat-
ed in all isolates. Bioaerosol isolates showed promising 
results in terms of metabolic resistance, by maintaining via-
bility after exposure to UV for up to six hours and growing 
in the presence of all tested antibiotics up to a final concen-
tration of 200 ppm. 16S rRNA Sanger sequencing showed 
affiliation of the strains mainly to Delftia, Rhodococcus, 
Micrococcus and Sphingomonas spp. As the Arctic contin-
ues to experience rapid environmental changes, understand-
ing the dynamics of airborne microbial communities will be 
essential for predicting future shifts in Arctic ecosystems. 
Future research will be focused on understanding the mech-
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tion confirmed a significant reduction of melanin produc-
tion, particularly at 0.2 mg/L. Subsequently, the enzymatic 
activity of tyrosinase was evaluated, confirming the reduc-
tion of more than 50% of its activity at both tested concen-
trations compared to the control group. Further replications 
will be carried out to confirm the reduced enzymatic activi-
ty, and melanophores count will be performed to assess 
impaired development and migration of these cells. Overall, 
this study provides valuable insights into the toxic mecha-
nisms of OIT. The dysregulation of melanin production and 
melanophore differentiation observed is well-known to be 
closely associated with thyroid dysfunction in zebrafish, 
suggesting that OIT may act as an endocrine-disrupting sub-
stance. These findings highlight the potential of OIT to be 
classified as a thyroid-disrupting chemical. However, fur-
ther targeted studies are needed to confirm its effects on thy-
roid function, including potential gender-specific responses. 
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In Personal Care Products (PCPs), sodium lauryl sulfate 

(SLS) is one of the main surfactants used in their formulation 
as an emulsifying cleaning agent. Introduced in the second 
half of the 20th century, SLS increased its presence in PCPs 
after the COVID-19 pandemic with a demand of over $28.8 
billion in 2023. The rising demand caused an increase in the 
accumulation of SLS in the aquatic environment leading it to 
be regarded as a pseudo-persistent agent with an amount 
detected in freshwater bodies between 1.15 and 24 mg/L that 
may cause adverse effects on the communities. Even though 
the SLS-based products of daily personal use (such as tooth-
paste, cosmetics, shampoos, detergents, and many others) are 
still frequently used, most studies on the risk to ecosystems 
and non-target species were conducted before 2010. 
Therefore, the present study aimed to investigate the effects 
of SLS on three freshwater vertebrates. Applying embryotox-
icity tests to the embryos of two fish (Cyprinus carpio, Danio 
rerio) and one amphibian species (Xenopus laevis), the possi-
ble harm caused by SLS exposure and the differences in 
action on different model organisms were evaluated. 
Embryos were exposed to six concentrations of SLS (0.1, 0.5, 
1, 5, 10, and 15 mg/L) and one control group for 96h. During 
the experimental phase, the embryotoxicity endpoints of mor-
tality, hatching rate, and occurrence of malformations were 
monitored every 24h. Additionally, the heartbeat rate alter-
ation was evaluated after 48h of exposure for the fish organ-
isms and after 52h for the frogs due to the transparency of the 
eggs. The results obtained from the analyses highlight a high 
sensitivity of D. rerio and X. laevis when exposed to environ-
mental concentrations of SLS. Specifically, the results 
showed significant mortality of these two species in higher 
concentrations, alteration in hatching rate, and presence of 
many malformations on the body of the animals. Such effects 
were, however, not detected, in C. carpio embryos. In con-
trast, the results obtained for the heartbeat rate analyses 
showed significant differences in C. carpio and D. rerio 
embryos compared to the control. Such changes were not 
observed in X. laevis embryos. Such outcomes draw attention 
to the importance of conducting ecotoxicological analyses on 
multiple model organisms better to understand the real effects 
on the aquatic environment. Continued investigation will 
allow for a more comprehensive understanding of SLS’s 
mechanisms of action and its interaction with biological sys-
tems, ultimately informing the development of safer formula-
tions and mitigation techniques.
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study liver fibrosis, providing insight into the important role 
of the hepatocytes in the h-PMN shaping.  
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Extracellular vesicles (EVs) play a crucial role in intercellular 
communication and have emerged as promising biomarkers 
and therapeutic tools. Among them, mesenchymal stem cell-
derived EVs (MSC-EVs) have demonstrated regenerative and 
anti-inflammatory properties, making them potential candi-
dates for clinical applications. However, the standardization 
of EV analysis remains a challenge, particularly in flow 
cytometry (FC), where variability in protocols has led to 
inconsistent results. Conventional FC approaches, which rely 
on scatter-based gating strategies, fail to accurately detect the 
full EV population, often missing smaller vesicles. In this 
study, we present an optimized FC methodology for EV char-
acterization and quantification. By employing a fluorescence-
based instead of a side scatter (SSC) threshold, the detection 
of MSC-EVs has been significantly improved. The proposed 
approach was validated using three different flow cytometers 
with high reproducibility (CV <20%) and sensitivity in 
detecting EVs with diameters in the range of 100–1000 nm. 
Furthermore, we used Rosetta Calibration beads for precise 
EV size discrimination, ensuring a robust and standardized 
analysis. Our findings highlight the importance of fluores-
cence-triggered flow cytometry for reliable EV quantifica-
tion, paving the way for its clinical application in biomarker 
discovery and regenerative medicine. This standardized 
approach may provide a valuable tool for future studies 
focusing on EV-based diagnostics and therapeutics. 
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Growing evidence supports a key role of small extracellular 
vesicles (EVs) in favoring metastasis establishment in distant 
organs by preparing a supportive and receptive microenviron-
ment for cancer cell colonization, defined as “pre-metastatic 
niche”. In vivo studies investigating the role of EVs in cancer 
development are currently conducted in murine tumor 
xenografts. However, the application of these models is ham-
pered by cost, time, and ethical implications. During recent 
years, zebrafish (Danio rerio) larvae have emerged as versa-
tile and rapid in vivo systems suitable for EVs-based studies. 
Therefore, in this study we aim to develop zebrafish larval 
xenografts as an in vivo model to investigate the role of tumor 
derived EVs in cancer progression. To reach this goal, the 
transgenic zebrafish line Tg(kdrl:mCherry-CAAX) exhibit-
ing mCherry-labeled endothelial cells was used to engraft the 
human colorectal cancer (CRC) cell line SW480. To follow 
SW480 cells and SW480-derived EVs distribution in 
zebrafish larvae, SW480 stable lines (dually) expressing 
cytosolic cerulean and/or EV-marker CD63-pHluorin were 
generated. Zebrafish larvae were injected at 2 days post fer-
tilization (2dpf) in the Duct of Cuvier with SW480-CD63-
pHluorin-EVs. The imaging, performed 1h after injection, 
showed the presence of SW480-CD63-pHluorin-EVs in 
zebrafish vasculature and their uptake by endothelial cells 
and macrophages, revealing the suitability of the model to 
investigate the distribution of CRC-derived EVs. CRC-
xenografts were then generated by injecting zebrafish larvae 
at 2dpf in the perivitelline space (PVS) with SW480-cerulean 
CD63-pHluorin cells. The imaging at 3 days post injection 
revealed the presence in the PVS of a dense tumor mass and 
SW480-CD63-pHluorin-EVs were once again detected in 
zebrafish vasculature. To unravel the role of CRC-EVs in 
cancer development, we aim to analyze in depth CD63-
pHluorin EV transfer to the liver, being the most common site 
of CRC-derived metastases. To do so, the transgenic line 
Tg(fabp10:nls-mCherry) with mCherry tagged hepatocytes 
was produced and will be used to investigate the distribution 
of CRC-EVs in liver and their role in favoring CRC-metasta-
tic cells colonization in the organ. Taken together these find-
ings portray zebrafish larval xenograft as a suitable system to 
study the distribution of engrafted cancer cells-derived EVs 
and a promising in vivo model to investigate the role of can-
cer-derived EVs in tumor progression. 
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Ovarian cancer (OC) is a gynaecologic malignancy with the 
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highest mortality rate, it remains one of the leading causes of 
cancer-related deaths among women worldwide. A 
favourable prognosis significantly depends on the timeliness 
of diagnosis and the stage of the disease. Ovarian cancer is 
often diagnosed at an advanced stage, as in the early stages it 
tends not to show obvious symptoms1. The identification of 
biomarkers for early diagnosis is therefore an urgent chal-
lenge. Extracellular Vesicles (EVs), and their molecular 
cargo, are considered potential and promising biomarkers for 
this purpose in liquid biopsy. The identification of valid bio-
markers, however, requires appropriate preliminary in vitro 
studies. Although most preliminary studies on EVs have been 
conducted in two-dimensional (2D) cell culture models, in 
recent years there has been a focus on three-dimensional (3D) 
models, such as spheroids, that may better mirror the in vivo 
cancer status. Understanding the biology, the architecture of 
the OC, and communication between cells and tumour 
microenvironment is critical to exploring disease mecha-
nisms more accurately2. The study aimed to devise a protocol 
for the formation of spheroids and the collection and isolation 
of EVs, in an approach more like in vivo conditions. 
Therefore, a protocol was optimized to obtain 3D, rounded 
spheroids of clinically relevant size, while also ensuring an 
optimal yield of EVs; to this purpose, a protocol for collection 
and isolation was also designed. EVs were isolated by ES-2 
cells by differential centrifugation and characterized accord-
ing to MISEV 2023 guidelines3. To understand whether their 
molecular composition could be influenced by the culture 
model, functional assays (such as proliferation and wound 
healing) were conducted to examine their biological and 
molecular activity; HUVECs were chosen as target cells. 2D 
and 3D EVs appear not to stimulate the proliferation of 
HUVECs, but they differentially induced their motility, 
depending on the dose. In conclusion, studies on the EVs 
released from the two culture models showed some differ-
ences in their biological activity, leading to hypothesize that 
the choice of in vitro model should be carefully evaluated. 
This work was supported by the Funding Program PRIN 
2022 under grant agreement N°20224XB79P, funded by 
European Union, Next-generation EU, PNRR, M.4-C2-1.1. 
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Extracellular vesicles (EVs) are small, non-living, heteroge-
neous membranous structures naturally released by plant 
and animal cells. These vesicles carry various bioactive 
molecules, such as miRNA, lipids, proteins, and small bio-
molecules, and serve crucial roles in cell-to-cell communi-
cation and the transport of biomolecules. Grapes, along with 
other plant species, produce EVs that have gained consider-
able attention in recent years due to their potential applica-
tions in food science, nutrition, and health. Specifically, 
grape-derived EVs (GDEVs) have shown antioxidant, anti-
inflammatory, and anticancer properties, making them 
promising candidates for therapeutic and nutraceutical 
applications. The objective of this study was to isolate 
grape-derived nanovesicles (GDNVs) and evaluate their 
potential for therapeutic applications. GDNVs were isolated 
from raw grape fruits using ultracentrifugation. The EVs 
obtained from grape juice were characterized by multiple 
techniques, such as nanoparticle tracking analysis, atomic 
force microscopy (AFM) and transmission electron micro-
copy (TEM). The quantification of EVs, and their pheno-
types were analyzed by flow cytometry. In addition, EV 
sorting was carried out using the BD FACSARIA system for 
further analysis. The grape pomace samples were isolated 
by Tangential Flow Filtration. EVs isolated both by grape 
juice and grape pomace samples demonstrated diameters in 
the range of small EVs (<200nm), as demonstrated by NTA, 
AFM and TEM. When ultracentrifugation and tangential 
flow filtration isolation procedures were paralleled, we 
demonstrated tangential flow filtration yielded a remarkable 
five-fold increase in the amount of EVs compared to the 
ultracentrifugation. This enhanced efficiency demonstrated 
the potential of this approach to significantly boost the 
grape-derived EV production, making it a highly effective 
technique for isolating large quantities of EVs for further 
analysis and therapeutic applications. Following isolation, 
the GDNVs were again characterized using flow cytometry, 
and the storage of EVs was tested under various tempera-
tures (2°C, -20°C, and -80°C) to examine the influence of 
temperature stress on vesicle morphology and concentra-
tions. Results suggest that grape-derived EVs possess favor-
able properties, including their stability under varying stor-
age conditions, making them suitable candidates for future 
applications in therapeutic delivery systems. This study pro-
vides an in-depth understanding of the isolation, characteri-
zation, and storage conditions of GDNVs and their potential 
for therapeutic applications. 
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Pancreatic ductal adenocarcinoma (PDAC) is the most 
prevalent form of pancreatic cancer. Known for its high 
lethality, PDAC is projected to become the second leading 
cause of cancer-related death in Western societies within 
the next decade. This underscores the urgent need for 
novel therapeutic targets to fight this disease. In recent 
years, ferroptosis —an iron-dependent cell death— has 
gained significant attention for its potential therapeutic 
value in oncology. Notably, the tumor suppressor protein 
p53 has been found to be closely linked to ferroptosis. In 
pancreatic ductal adenocarcinoma (PDAC), approximately 
70% of patients carry missense mutations in the TP53 
gene, resulting in mutant p53 (mutp53) isoforms with 
novel gain-of-function (GOF) properties. In this project, 
we initially focused on the human PDAC cell line Panc-1, 
which carries the p53-GOF mutation R273H. Using 
CRISPR-Cas9, we generated mutp53 Knock-Out (KO) 
cells and, for the first time, demonstrated that PDAC cells 
harboring mutant p53 are more resistant to the effects of 
various ferroptosis inducers compared to their p53-KO 
counterparts. This finding reveals a novel role for mutant 
p53 in promoting anti-ferroptotic mechanisms. To corrob-
orate these data, we transfected the p53-null human PDAC 
cell line AsPC-1 with six different mutp53 isoforms com-
monly found in PDAC patients. Our results showed that 
AsPC-1 cells transfected with various mutp53 isoforms 
exhibited greater resistance to three distinct ferroptosis 
inducers compared to mock-transfected cells. This sug-
gests that mutp53 plays a key role in ferroptosis resistance 
and indicates that this mechanism is not specific to any 
particular mutp53 isoform. We also found that ferroptosis 
onset is associated with a higher accumulation of reactive 
oxygen species (ROS) and lipid peroxidation in p53-KO 
cells compared to parental Panc-1 cells. In addition, 
Transmission Electron Microscopy (TEM) analysis 
revealed that mitochondria, Rough Endoplasmic 
Reticulum (RER), and Golgi apparatus are more severely 
affected in p53-KO cells following ferroptosis induction. 
Further analyses showed that ferroptosis induction leads to 
a disruption of mitochondrial metabolism, particularly in 
p53-KO cells, indicating a heightened sensitivity to ferrop-
tosis in the absence of mutp53. To explore the anti-ferrop-
tosis mechanism induced by mutp53, we performed an 
RNA-seq analysis following treatment with various fer-
roptosis inducers. This approach enabled us to identify a 
set of genes modulated by ferroptosis and regulated by 
mutp53, which could serve as potential novel molecular 

targets. Notably, these genes were upregulated in Panc-1 
cells but not in the p53-KO counterpart, highlighting their 
relevance in the context of mutp53-driven ferroptosis 
resistance. Taken together, these data strongly support the 
hypothesis that mutant p53 has a pivotal role in ferroptosis 
regulation. This provides a foundation for identifying 
novel networks of ferroptosis regulators and biomarkers 
that could predict PDAC patients’ responses to therapy, 
ultimately paving the way for more targeted and effective 
treatments. 
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Colorectal cancer (CRC) is one of the leading causes of can-
cer-related mortality worldwide, with metastatic colorectal 
cancer (mCRC) posing a significant therapeutic challenge. 
Antiangiogenic therapies have improved outcomes in 
mCRC. However, reliable biomarkers are needed to opti-
mize treatment strategies. This study aimed to investigate 
the prognostic and predictive role of circulating endothelial 
progenitor cells (CEPCs) and their subsets in mCRC 
patients undergoing systemic therapy. Using an optimized 
flow cytometry (FC) protocol, we analyzed the blood of 40 
mCRC patients, distinguishing endothelial cell populations 
based on CD34+/CD45dim/CD117+ expression and phos-
phatidylserine exposure (Annexin V staining). Our results 
highlighted that a high percentage of Annexin V-negative 
cells within the CD34+/CD45dim/CD117+ subset correlates 
with worse overall survival (log-rank p = 0.03) and reduced 
response to systemic treatments (p = 0.015). Furthermore, 
elevated levels of CD34+/CD45dim/CD117+/Annexin V- 
cells were associated with a higher number of metastatic 
sites (p = 0.03). These findings suggest that this specific 
blood progenitor cell subset may serve as a potential bio-
marker for disease progression and therapeutic response in 
mCRC patients. Further studies on larger cohorts are war-
ranted to validate these observations and explore their clin-
ical implications. 
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Breast cancer (BC) remains the leading cause of cancer-relat-
ed mortality among women, with disease progression often 
attributed to the development of resistance to apoptosis fol-
lowing conventional drug treatments. In response, recent 
research has focused on identifying novel therapeutic strate-
gies capable of overcoming this resistance. The discovery of 
ferroptosis and its underlying molecular mechanisms has 
opened new avenues for drug development, highlighting fer-
roptosis-inducing compounds as potential anticancer agents. 
However, despite ongoing efforts, only a limited number of 
synthetic ferroptosis inducers have been identified, and their 
application remains confined to preclinical studies. This 
underscores the importance of investigating already-approved 
drugs with potential ferroptotic activity. In this context, 
haloperidol (HALO), a widely used first-generation antipsy-
chotic, emerges as a promising candidate. This study aimed to 
assess HALO’s ability to induce ferroptosis in two distinct BC 
cell lines (MDA-MB-231 and MCF-7) by evaluating ferrop-
totic markers through western blot analysis, measuring ROS 
and lipid hydroperoxide levels, and assessing mitochondrial 
dysfunction and glutathione depletion. Preliminary investiga-
tions were also conducted on 3D cultures. Results indicated 
that HALO selectively triggered ferroptosis in MCF-7 cells, as 
evidenced by increased ROS and lipid hydroperoxide levels 
accompanied by a significant reduction in intracellular glu-
tathione. Notably, the analysis of NCOA4, ferritin, and iron 
levels suggested a possible involvement of ferritinophagic 
processes in HALO-induced ferroptosis. Furthermore, HALO 
significantly upregulated heme oxygenase 1 (HO-1) expres-
sion and enzymatic activity, which was linked to an intriguing 
subcellular localization pattern observed via confocal 
microscopy. Overall, these findings suggest that haloperidol 
exerts pro-ferroptotic effects by modulating multiple iron-
related proteins, including the HO system, underscoring its 
potential repurposing as an anticancer agent. 
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Little is known about the metabolic regulation of cancer stem 
cells (CSCs) in melanoma. Here, we used A375 and WM115 
cell lines to dissect the role of lipid droplets (LDs) in confer-
ring CSC traits. Notably, we observed that A375 and WM115 
melanospheres, known to be enriched in ABCG2+ CSCs, 
showed higher LD content compared with their adherent 
counterpart. In particular, they displayed increased protein 
levels of DGAT1, an enzyme responsible for LD assembly. 
Interestingly, DGAT1 silencing resulted in the suppression of 
CSC features, including clonogenic ability, migration, sphe-
roid formation, ABCG2 enrichment and vemurafenib toler-
ance. Similarly, A922500, a DGAT1 pharmacological 
inhibitor, was able not only to reduce melanoma tumorigenic-
ity and invasion but also to block melanosphere growth and 
propagation and ABCG2+ cell proliferation. More important-
ly, this drug was found to synergize with vemurafenib, sensi-
tizing melanoma SCs to targeted therapies. In conclusion, 
DGAT1-driven LD formation is associated with a stem-like 
phenotype in melanoma, and therapeutically targeting the 
LD-enriched CSC subpopulation might overcome tumor pro-
gression. 
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The recent discovery that Zika virus (ZIKV) has an oncolyt-
ic action against GBM has brought hope for the develop-
ment of new therapeutic approaches against Glioblastoma 
(GBM), the most aggressive among the neurological 
tumors. ZIKV is an arbovirus belonging to the Flaviviridae 
family, and its infection during development has been asso-
ciated with central nervous system (CNS) malformations, 
including microcephaly, through the targeting of neural 
stem/progenitor cells (NSCs/NPCs)1. The peculiar features 
of this virus offer the opportunity to use an agent already 
tested in vivo through natural transmission, with minimal 
effects on adults where ZIKV infection is typically asymp-
tomatic. The activity of ZIKV in Glioblastoma tumors has 
been widely tested through in vitro an in vivo models1. 
Moreover, it has been shown that ZIKV enters NSCs 
through the neural cell adhesion molecule (NCAM1) recep-
tor, suggesting that its specific neurotropism may be related 
to the expression of this receptor. Given ZIKV neural speci-
ficity we sought to evaluate whether its oncolytic effect 
could be effectively used as treatment for neuroendocrine 
tumors (NETs)2. We found that ZIKV exerts its oncolytic 
activity by specifically infecting NET cells, leading to 
growth inhibition and cell death. We also assessed whether 
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of tumor angiogenesis, providing valuable insights into the 
crosstalk between tumor cells and the vasculature within the 
TME. This model holds potential for investigating therapeutic 
strategies targeting tumor angiogenesis and enhancing drug 
delivery to solid tumors. 
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Stop mutations are gene mutations characterized by the sub-
stitution of a single nucleotide in the coding sequence of a 
gene, which causes the onset of a premature stop codon 
(PTC) within the reading frame of the mRNA, resulting in the 
formation of a truncated and non-functional protein. This type 
of mutation accounts for approximately 11% of genetic dis-
eases, including conditions such as Cystic Fibrosis, Duchenne 
Muscular Dystrophy, Choroideremia, Schwachman-Diamond 
syndrome, and certain types of hereditary cancers involving 
mutations in the TP53 gene. About 10% of TP53 mutations 
are stop mutations [1, 2]. TP53 encodes a protein made up of 
393 amino acid residues called p53, which acts mainly as a 
transcription factor, regulating numerous pathways such as 
the cell cycle arrest, DNA damage repair, apoptosis, 
autophagy, and metabolism when cells are under certain 
stress conditions. TP53 mutations create a favorable environ-
ment for tumor formation, and mutant p53 may exhibit loss of 
function, dominant-negative repression, or gain of oncogenic 
function, contributing to tumor stability and progression [2]. 
Today there is no therapy for the pathologies caused by this 
type of mutation, but an approach that has proven to be par-
ticularly effective is represented by molecules with 
readthrough activity (TRIDs; Translational Readthrough 
Inducing Drugs) which intervene on the ribosome allowing 
the overcoming of the PTC and the restoration of the synthe-
sis and subsequent functionality of the protein [3]. In this 
work, we investigate the effects of TRID molecules with 
readthrough activity on the TP53 gene in tumor cells, which 
harbors the PTC R213X, the most common TP53 stop muta-
tion, that generates a truncated and non-functional p53. We 
analyzed the restoration of p53 protein expression before and 
after induction of DNA damage by Western blot, its nuclear 
localization with fluorescence microscopy, the mRNA 
expression of p53, and its targets p21 and GADD45 to evalu-
ate the functionality of the protein by Real-Time RT PCR. 
After 24 hours of treatment with TRIDs, we observed a par-
tial nuclear localization of p53, an increase in mRNA expres-
sion of its targets and a restoration of protein expression after 
the induction of DNA damage. These results represent a 

promising path for developing targeted cancer therapies 
against stop mutations, a new approach to impede tumor pro-
liferation, and a solid foundation for the formulation of novel 
personalized therapy modalities not only against cancer.  
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The tumor microenvironment (TME) is a highly intricate and 
dynamic network of cellular and non-cellular elements that 
envelop and interact with cancer cells, and can influence 
tumor development and metastasis formation. Notably, neu-
ron-tumor interactions are increasingly recognized as key 
drivers of cancer progression and aggressiveness, particularly 
in tumors affecting the nervous system. Emerging evidence 
suggests that these interactions involve reciprocal communi-
cation between neurons and cancer cells. To investigate the 
underlying mechanisms of neuron-tumor crosstalk, we 
employed various in vitro models to establish and optimize 
innovative co-culture systems. We utilized both primary cor-
tical neurons from C57BL/6 mice and glutamatergic neurons 
derived from human induced pluripotent stem cells (hiPSCs), 
alongside the U87 glioblastoma cell line. This allowed us to 
evaluate the reciprocal influences between neurons and U87 
cells, by using both conditioned media (CM) and transwell 
co-culture systems, in order to explore the effects of secreted 
factors on neuron-tumor dynamics. A primary focus of our 
research was on evaluating morphological changes in neu-
rons using the Incucyte live-cell imaging system, which 
enabled real-time monitoring of neurite length and cell mor-
tality. Quantitative analysis revealed a significant reduction in 
neurite length following exposure to CM: primary cortical 
neurons treated with CM exhibited a 36% decrease in neurite 
length compared to control (p=0.0055). In addition, CM treat-
ments resulted in a marked reduction in neuronal cell number 
compared to control (33.4 %; p=0.0024) and in a significant 
increase in cytotoxicity (196,2%; p=0.0116) after 48 hours of 
CM exposure. These findings suggest that glioblastoma-
secreted factors can strongly affect neuronal morphology, 
increase cytotoxicity and reduce neuronal survival, highlight-
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ing potential neurotoxic effects. In parallel, preliminary 
Western Blot analyses revealed a reduction in tubulin and 
synapsin protein levels, suggesting CM-induced structural 
and functional alterations in neurons. Specifically, tubulin 
levels in neurons treated with CM exhibited a 60% decrease, 
indicating a progressive loss of neuronal integrity over time. 
Similarly, synapsin levels showed a substantial 80% reduc-
tion, further supporting the observation of synaptic dysfunc-
tions and neuronal degradation following CM exposure. We 
are currently optimizing the experimental setup to improve 
co-culture conditions and extend these first findings also to 
human-derived neurons. In this regard, we aim to implement 
more advanced and physiologically relevant co-culture sys-
tems, such as microfluidic devices, which allow for precise 
spatial and temporal control of cellular interactions. By inte-
grating both direct and indirect co-culture systems, we aim to 
capture a comprehensive view of the interactions occurring at 
the neuron-tumor interface and identify new potential thera-
peutic targets.  
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Lipid droplets (LDs) are pivotal organelles derived from the 
endoplasmic reticulum (ER), crucial for lipid storage and 
metabolism regulation. Regulated by perilipin (PLIN) pro-
teins, LDs dynamics profoundly influence cellular homeosta-
sis and disease pathogenesis. In cancer, they promote tumor 
growth, metastasis, and chemoresistance. [1] Triple-negative 
breast cancer (TNBC) accounts for approximately 10-15% of 
diagnosed breast cancers and is characterized by high hetero-
geneity, aggressiveness, and poor prognosis [1]. Increasing 
evidence suggests that a high lipid droplet (LD) content is 
linked to enhanced TNBC malignancy [2]. Our study on 
MDA-MB-231 TNBC cells reveals that the combined treat-
ment with the polyphenol caffeic acid (CA) [3] and the 
sesquiterpene lactone parthenolide (PN) [4] synergistically 
reduces cell viability. Oil-red O staining demonstrates that 
this cytotoxic effect is accompanied by a significant accumu-
lation of LDs and Perilipin-1 (PLIN-1) compared to untreated 
cells. Mechanistically, CA/PN co-treatment promotes Bax 
oligomerization while downregulating the anti-apoptotic pro-
teins Bcl-xL and Bcl-2. Additionally, the combined treatment 
disrupts mitochondrial function and cellular energy balance. 
Notably, the cytotoxic effects of CA/PN are partially reversed 

by Bafilomycin A, an autophagy inhibitor, pointing toward 
the involvement of lipophagy, a selective form of autophagy. 
Further investigations are required to elucidate the molecular 
mechanisms underlying the synergy between CA and PN, as 
well as the precise role of lipophagy in this process. 
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Chimeric antigen receptor (CAR)-T cell therapy has revolu-
tionized the treatment of relapsed or refractory haematolog-
ical malignancies, yielding remarkable clinical responses. 
Nevertheless, its broader application is hindered by severe 
adverse effects, including cytokine release syndrome (CRS) 
and neurotoxicity. Extracellular vesicles (EVs) have recent-
ly emerged as a promising alternative, given their capacity 
to transport functional biomolecules (e.g., proteins, mRNA, 
and microRNAs) while potentially reducing cell-mediated 
toxicity. Here, we investigated the use of CAR-derived EVs 
as circulating biomarkers and novel therapeutics in a cohort 
of 22 patients who received CD19.CAR-T cells. Circulating 
CAR-T cells and their EVs were monitored by flow cytom-
etry and ddPCR. CD19.CAR-T cells were isolated from 
both pre-infusion bags and patient peripheral blood samples 
by fluorescence-activated cell sorting, then expanded in 
vitro. The conditioned medium was concentrated using tan-
gential flow filtration (TFF), and EVs were subsequently 
isolated using a new flow cytometry-based method (patent 
EP3546948A1). Following the latest MISEV guidelines, 
comprehensive characterization via transmission electron 
microscopy (TEM), nanoparticle tracking analysis (NTA), 
and atomic force microscopy (AFM) confirmed that 
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CD19.CAR+ EVs ranged from 50 to 150 nm and had a typ-
ical spherical morphology. Proteomic analysis identified 
canonical EV markers (CD63, Flotillin-1) alongside cyto-
toxic effectors (perforin, granzyme B), while contaminants 
(e.g., Cytochrome c) were absent. Notably, CD19.CAR+ 
EVs remained detectable in patient peripheral blood for up 
to two years post-infusion, correlating with the long-term 
persistence of their parental CAR-T cells. Functionally, 
these EVs exhibited significant cytotoxicity against CD19-
positive cell lines (Raji and SUP-B15) in vitro compared to 
controls (p <0.05). Overall, our findings suggest that 
CD19.CAR+ EVs serve as dynamic biomarkers reflecting 
CAR-T cell activity and possess intrinsic anti-leukemic 
properties. These results highlight the potential of CAR-
derived EVs to function as standalone therapeutic products, 
expanding the scope of cell-based immunotherapies. 
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Anaplastic thyroid cancer (ATC) is a rare and undifferentiat-
ed endocrine tumor, without reliable therapies and poor 
prognosis. Due to severe early metastasis and the rapid fatal 
course, surgery is rarely performed, while radio and 
chemotherapy exhibit low efficacy. Therapy resistance is 
largely attributed to a loss of thyroid cell function due to the 
downregulation of thyroid terminal differentiation genes, 
among them sodium-iodide symporter (NIS), transcription 
termination factor (TTF-1), and thyroid peroxidase (TPO).1 
Disrupting the circuit that sustains the acquisition of a dedif-
ferentiated state in ATC, remains the main challenge in order 
to resensitize cells to conventional or novel therapies. We 
previously identified a cancer stem cell (CSC) subpopulation 
derived from ATC, characterized by high expression of sev-
eral stem cell markers, such as SOX2, OCT4, and NANOG. 
We proposed a potential upstream role of SOX2 in regulating 
cell proliferation and tumor progression.2 In contrast, 
SOX17 displayed anti-tumoral properties in papillary thy-
roid cancer (PTC). Its low expression positively correlates 
with increased PTC cell migration and invasion. However, 
the impact of the SOX family on thyroid cancer is unclear. 
Our previous in vitro studies shown that resveratrol (RSV), a 
natural polyphenol, could affect the stem cell features, pro-
moting the differentiation towards the epithelial lineage by 
modulation of the SOX2/SOX17 balance in limbal primary 
mesenchymal stem cells.3 In this regard, two ATC cell lines, 
SW1736 and 8505c, were used to investigate the effects of 
RSV and two natural analogues, 3,4’,5-trans-trimethoxystil-
bene (3-MET-OX) and isorhapontigenin (ISOR-H-PG). 

Polyphenol treatments did not induce apoptosis, whereas a 
slowdown in the cell cycle in anaplastic thyroid cells com-
pared with normal thyroid cells (Nthy-ori) was observed. To 
better mimic tumor microenvironment, 3D cell culture sys-
tems were employed along the traditional monolayer cul-
tures. In 3D cultures, after 14 days of polyphenol treatments 
a gradual loss of spheroidal structure was observed, suggest-
ing reduced self-renewal and enhanced differentiation. 
Moreover, at a molecular level, treatments resulted in a sig-
nificant up-regulation of SOX17, along with the re-expres-
sion of specific thyroid markers TTF-1, TPO, and NIS, indi-
cating a possible function restoration. In conclusion, our 
work aims to provide new insight into upstream regulatory 
mechanisms in ATC dedifferentiation molecular processes 
by implementing a 3D cell culture model that more closely 
resembles the in vivo tumor environment. Our data highlight 
the potential antitumor effect of polyphenols as differentia-
tion-inducing agent and a promising therapeutic agent or 
coadjutant component to existing treatments to overcome 
ATC drug resistance. Further investigation will focus on 
exploring the molecular upstream pathways involved in ATC 
dedifferentiation, as well as cytoskeletal remodeling pat-
terns, which play a key role in the epithelial-mesenchymal 
transition (EMT) during the metastatic progression. 
Supported by the PNRR Project M4C2I1.3 Samothrace; ID: 
PRJ-1103. 
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Laryngeal squamous cell carcinoma is one of the most com-
mon head and neck cancers, with a five-year survival that, 
despite diagnostic and therapeutic advances, has not shown 
significant improvements in recent decades. Cellular oxida-
tion and oxidative stress, characterized by an imbalance 
between reactive oxygen species (ROS) production and cel-
lular antioxidant systems, are recognized as central mecha-
nisms in the pathogenesis of LSCC. However, the specific 
role of oxidative stress biomarkers in tumor progression 
remains unclear. This prospective case-control observation-
al study analyzed the expression of six antioxidant proteins 
(superoxide dismutase - SOD, catalase - CAT, heme oxyge-
nase 1 - HO-1, vimentin - VIM, metallothionein - MT and 
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nuclear factor erythroid-2 related-2 - NRF2) in the tumor 
tissues of 15 patients with laryngeal squamous cell carcino-
ma, comparing them with adjacent healthy tissues. In addi-
tion, correlations between the expression levels of these bio-
markers and clinical characteristics of patients including 
age, sex, smoking habits and degree of tumor differentiation 
were evaluated. The results show a statistically significant 
overexpression of all proteins analyzed in cancer tissues 
compared to healthy tissues (controls), suggesting a strong 
involvement of oxidative stress in the progression of laryn-
geal squamous cell carcinoma. In particular, superoxide dis-
mutase showed significant correlations with sex and smok-
ing, with a smaller increase in smokers and men. Catalase 
was found to be correlated with age and C-reactive protein 
(CRP) levels, indicating a connection between systemic 
inflammation and oxidative stress. Heme oxygenase 1 and 
nuclear factor erythroid-2 related-2 showed an inverse cor-
relation with the degree of tumor differentiation, suggesting 
a reduction in antioxidant capacity in less differentiated 
tumors. These preliminary results support the hypothesis 
that oxidative stress biomarkers may play a key role in 
laryngeal squamous cell carcinoma progression and may 
represent potential diagnostic and therapeutic targets. 
However, the limited sample size and complexity of molec-
ular regulation require further studies on larger cohorts to 
confirm these data and investigate the mechanisms 
involved. Better understanding the role of oxidative stress in 
laryngeal carcinogenesis could help develop personalized 
treatment strategies, improving patients’ clinical outcomes 
and prognosis. 
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Chemoresistance (CR) represents a major problem in con-
ventional anti-tumor therapy. Among the biochemical 
mechanisms that contribute to the acquisition of CR, epige-
netic regulation and metabolic reprogramming are recently 
emerging as crucial events [1-2]. In the epigenetic context, 

we have recently found that the epi-drug ITF2357 
(Givinostat) induces apoptosis in colon cancer cells with 
the involvement of the long non-coding RNA H19 (H19) 
[3]. Here, show that ITF2357 overcomes resistance to 5-
Fluorouracil (5-FU) in colon cancer cells. 5-FU resistant 
cells (5-FU-R) were selected in our laboratory using HCT-
116 colon cancer cells. Along the selection process with 
increasing doses of 5-FU, the cells transiently showed a 
dramatic vacuolization, accumulated lipids and expressed 
high H19 levels. Given the dual role of H19 in tumor cells, 
this study aims to clarify whether H19 and lipid accumula-
tion are involved in the acquisition of 5-FU resistance. 
Intriguingly, preliminary data indicate that H19 overex-
pressing cells showed a vacuolated phenotype and accumu-
lated lipids. The observation that ITF2357 further increased 
H19 expression in 5-FU-R cells prompted us to verify the 
pro-apoptotic role of H19 in this system. To this purpose, 
ongoing studies are focused on silencing H19 in 5-FU-R 
cells. Moreover, to understand the connection between H19 
and lipid metabolism, we are using inhibitors of lipogenesis 
in combination with ITF2357. Finally, to elucidate the 
mechanism accounting for the ability of ITF2357 to over-
come 5-FU resistance, the expression levels of multi-drug 
resistance (MDR) ABC transporters as well as thymidylate 
synthetase (TS) were analysed. The results indicated that 
ABCB5 and TS are involved in the acquisition of 5-FU 
resistance. Notably, TS expression levels increased in 
5-FU-R cells compared to parental HCT-116 cells and were 
markedly reduced by ITF2357, thereby suggesting that 
TS may be a target of the epi-drug, and its downregulation 
contributes to the sensitization mechanism. This was fully 
confirmed at the protein level.  Overall, our data suggest 
that ITF2357 represents a promising potential antitumor 
epi-drug and a chemo-sensitizing agent for colon cancer 
treatment.  
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Around 10,000 years ago, Homo sapiens adopted agriculture 
and animal husbandry, shifting away from nomadism to 
establish the first sedentary villages. Today, the study of bio-
diversity’s relationship with human management of agricul-
tural and urban areas has identified a series of parameters that, 
thanks to modern technologies, should be promoted and uti-
lized as indicators of ecosystem health. The journey from sci-
entific research to measurement technologies, through 
applied and industrial research, is presented using communi-
cation methods that bridge various intersecting fields—from 
fundamental research to technological transfer for industrial-
ization. The focus will be on complex environmental issues 
(such as microplastics, urban greenery, and invasive species) 
that vary widely. Validated studies moving from research to 
application through technology transfer are finally being rec-
ognized as foundational steps to managing agricultural and 
urban biodiversity effectively, emphasizing the need for 
proactive management before climate change renders the sit-
uation unmanageable. Implementing any conservation strate-
gy for agricultural and urban biodiversity relies on effective 
collaboration across different sectors, communities, and per-
spectives. Understanding each member’s capacities and skills 
in a coalition is vital for success, allowing for the melding of 
these elements into an inclusive collective agreement and 
actionable path. One approach to ease this process is to estab-
lish a conceptual architecture that offers guidelines recogniz-
ing various forms of expertise and their interrelations. This 
framework divides agricultural and urban conservation into 
four key areas. Conservation in Anthropic Spaces focus on 
preserving and enhancing genetic diversity, physical traits, 
and living communities to support healthy ecosystems. These 
efforts are guided by conservation biology principles tailored 
to urban and peri-urban settings. Research aimed at maintain-
ing genetic connectivity among species or managing relation-
ships between native and non-native species fits within agri-
cultural and urban conservation, employing modern conser-
vation biology tools suitable for city environments. 
Conservation of Anthropic Spaces considers the organic, 
social, and built components of urban ecosystems to under-
stand how ecosystem processes—like water systems and 
nutrient flows—are influenced by social and ecological fac-
tors. By concentrating on urban heterogeneity, such as green 
space distribution and socio-economic dynamics, city conser-
vation aims to improve ecosystem conditions for both species 
and communities through urban process-driven approaches. 
Research on social and ecological factors affecting biodiver-
sity, along with social impacts on living and non-living urban 
processes, combines tools from both natural and social sci-
ences to assess urban ecosystems. Conservation For 
Anthropic Spaces operationalizes the lessons learned from 
the components “in” and “of” to establish a model for action. 

It emphasizes justice-based urban solutions, promoting a col-
lective and unified approach. This strategy applies unconven-
tional conservation practices to tackle complex socio-ecolog-
ical challenges while integrating environmental justice prin-
ciples into these practices—favoring nature-centered solu-
tions, sustainable urban planning, equitable urban greening, 
and biodiversity management that prevents displacement. 
Conservation with Anthropic Spaces champions a significant 
change in our research and scientific practices. It highlights 
the necessity of equitable urban development to preserve 
urban and agricultural biodiversity and address the global 
biodiversity crisis. This notion transcends academic bound-
aries and demands active collaboration, moving beyond tradi-
tional research methods and valuing community knowledge. 
It necessitates fair resource distribution and recognition of all 
stakeholders involved. 
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Pharmacovigilance encompasses post-marketing surveillance 
activities on medications that aim to identify adverse effects, 
expanding the safety profile of the drug. All health profes-
sionals and citizens can report any suspected adverse reaction 
by filling out a specific reporting form. This study presents an 
exploratory analysis of suspected adverse reactions caused by 
drugs and vaccines reported to the Simple Operational Unit of 
Pharmacovigilance at the A.S.P. of Caltanissetta. Reports 
(spontaneous and not) collected from 2018 to 2022 relating to 
male and female patients aged 0 to 99 years were taken into 
account. In respect of the privacy of individual patients, data 
regarding the age and sex of the patient, the drug responsible 
for the reaction, symptoms, severity of the reaction and the 
indicator were extrapolated. The data processing was carried 
out thanks to the use of the RStudio Team software (2020). 
The main demographic and clinical variables were evaluated, 
highlighting the number of reports year by year, the sex of the 
patients, the median age, the type of reporter, the severity of 
the reactions and the five most frequent reactions. The study 
then focuses on the drugs most frequently reported by 
patients, analyzing the top ten drug classes and active ingre-
dients most responsible for severe and non-severe reactions. 
Finally, the symptoms related to these drugs were evaluated. 
In the pharmacovigilance reports of the Sicily region for the 
period from 2018 to 2022, the total reports reported are 
16,951, those recorded in the province of Caltanissetta are 
about 3.3%. The highest number of reactions (40%) was 
recorded in 2021 (the year of administration of the Covid-19 
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vaccines for which several reports were recorded). The per-
centage of men and women affected is the same. The median 
age of patients is around 56 years. More than half of the 
reporters are doctors (82%). 83% of reactions were classified 
as non-severe, with the most frequently reported reaction 
being “ineffective drug”, primarily related to monoclonal 
antibodies (82%) and immunosuppressants (71%). 
Discrepancies between the period before the marketing 
authorization of the COVID-19 vaccines and the two years 
following (2021-2022) were also highlighted. Specifically, 
the percentage of patients reporting reactions rose to 26%, 
and the percentage of patients with severe or permanent dis-
ability increased from 5% to 20%. Monitoring of reactions 
revealed that among the drugs that have reported the highest 
number of reports were Covid-19 vaccines Comirnaty, 
Spikevax and Vaxzevria, it should be emphasized that, con-
sidering the administration of these vaccines on almost the 
entire population, it is credible that they are also the first in 
terms of side effects. The analysis based on the median age 
showed that, in both the over 56 and the under 56, the highest 
number of reports, in descending order, were for the COVID-
19 vaccines Comirnaty, Vaxzevria, Spikevax, and the mono-
clonal antibody Adalimumab. The top five drug classes asso-
ciated with non-severe reactions were vaccines, monoclonal 
antibodies, immunosuppressors, statins, and antineoplastic 
drugs. More precisely, the year-by-year analysis showed that 
the difference between the number of vaccine reactions and 
that of other drug classes is only greater in 2021. As for the 
class of drugs that reported the highest number of serious 
reactions, it was always that of vaccines followed by antineo-
plastics, monoclonal antibodies, immunosuppressants and 
antithrombotics. Furthermore, the active ingredients and the 
most common severe and non-severe symptoms caused by 
these drug classes were identified. In particular, non-serious 
reactions caused by vaccines (excluding Covid-19 vaccines) 
mainly included hyperpyrexia and pain at the vaccination site 
(45%); while Covid-19 vaccines have, in most cases, caused 
fever and arthromyalgia (28%). Among the reports, there 
were also six cases of death. 
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The National Facilities at Human Technopole represent a 
cornerstone of Italy’s research infrastructure, providing 
access to cutting-edge technologies and scientific expertise 
in various fields of life sciences. Among these, the National 
Facility for Genomics provides state-of-the-art and innova-

tive services in genomics. Its core mission is to implement 
robust experimental and analytical workflows to probe all 
major domains of genomic exploration, including but not 
limited to the analysis of DNA, RNA, chromatin and other 
markers of epigenetic and regulatory activity. These tech-
niques can be applied to diverse areas of biology, with reso-
lution spanning from whole organisms to tissues or individ-
ual cells. Overall, NF Genomics aims to empower research 
in all domains of genomics for the Italian scientific commu-
nity at large. The NF for Genomics foresees four 
Infrastructural Units: The High Throughput Sequencing 
mainly focused on providing state-of-the-art high-through-
put sequencing services. The Multi-Omics Technologies spe-
cialized in multi-omics technologies. Its focus extends to 
providing cutting-edge services in single-cell and spatial 
multi-omics analysis, as well as long-read sequencing. The 
Technology Development unit stays at the forefront of inno-
vation, this dedicated team is committed to methods and 
technology development. The Computational Genomics unit 
dedicated to developing, implementing, and maintaining 
automated pipelines for the pre-processing and primary data 
analysis of sequencing data. A key feature of the National 
Facilities is their commitment to fostering the next genera-
tion of scientists, particularly early-career Principal 
Investigators (young PIs). Access to the Facilities is free of 
charge for projects deemed scientifically worthy by an exter-
nal scientific committee, and it is managed through compet-
itive public calls, ensuring transparency and equal opportu-
nities for all applicants. This approach enables researchers to 
access advanced technologies and specialized expertise nec-
essary to generate high-quality preliminary data, a critical 
step in launching their scientific careers. In alignment with 
its mission to support the scientific community, the National 
Facilites also provide free training opportunities to 
researchers who successfully obtain access through the com-
petitive calls. These training sessions are designed to 
enhance the technical and analytical skills of participants, 
enabling them to maximize the potential of the platform’s 
cutting-edge technologies, fostering a culture of scientific 
excellence and collaboration.By lowering the barriers to 
advanced genomic technologies and providing tailored train-
ing opportunities, the National Facility for Genomics 
empowers researchers to pursue ambitious projects that span 
diverse disciplines, driving innovation and contributing to 
the advancement of knowledge in the life sciences. 
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Duchenne muscular dystrophy (DMD) is a severe, neuromus-
cular, genetic disorder with X-linked inheritance, caused by 
mutations in the DMD gene, encoding dystrophin protein. 
The absence of a functional dystrophin in muscle leads to pro-
gressive muscle wasting, physical inactivity, respiratory 
depression, cardiac insufficiency, and premature mortality. A 
substantial proportion of DMD gene mutations (~13%) are 
nonsense mutations that generate premature termination 
codons (PTCs) in the mRNA sequence, resulting in premature 
termination of translation and the consequent production of a 
truncated, non-functional protein. Molecules that induce ribo-
somal readthrough of PTCs (Translational Readthrough-
Inducing Drugs, TRIDs), allowing the rescue of the synthesis 
of a full-length functional protein, hold great therapeutic 
potential for treating genetic nonsense disorders, including 
DMD. Published results from our lab revealed that a new 
TRID compound, NV848 (N-(5-methyl-1,2,4-oxadiazol-3-
yl) acetamide), was able to rescue target protein expression in 
nonsense-related in vitro assays and Cystic Fibrosis nonsense 
murine model [1,2]. The same compound demonstrated a 
favourable safety profile, with acute toxicity studies conduct-
ed in mouse model indicating no mortality and no significant 
tissue damage at 300 mg/kg, categorizing it as low risk for 
heath (GHS category 4) [3]. Pharmacokinetic investigations 
illustrated fast absorption, with peak plasma concentration 
reached in 45 minutes, and organ-specific distribution, with 
clearance within 120 minutes. Furthermore, metabolic stabil-
ity evaluations suggested lower degradation rates compared 
to PTC124 (ataluren), indicating improved bioavailability [2]. 
The current study investigates the translational readthrough 
potential of NV848 in restoring the expression of dystrophin 
protein and in improving skeletal muscle functionality in mdx 
mice, the most common murine model of DMD, carrying a 
spontaneous nonsense mutation in the DMD gene. Mdx mice 
were administered NV848 or the readthrough reference drug 
PTC124 orally by gastric gavage at a dosage of 60 mg/kg for 
14 consecutive days. The forelimb grip strength test was per-
formed to assess muscle function in wild-type and mdx mice 
before, during, and after the administration period. NV848-
treated mice exhibited significantly improved grip strength 
compared to untreated controls, and similar to the PTC124-
treated group. Immunohistochemistry assessment performed 
on skeletal muscle sections of mdx mice demonstrated that 
NV848 treatment reinstated dystrophin protein localization, 
showing staining patterns like wild-type controls. Conversely, 
untreated mdx mice showed little to no observable changes. 
Real-time RT-PCR assessment additionally corroborated 
these results, showing a partial rise in DMD mRNA levels in 
NV848-treated mice compared to untreated controls. Our 
study contributes to the development of targeted approaches 
for DMD by offering important insights into the therapeutic 
efficacy of the novel TRID compound NV848, and by mak-
ing preclinical data available for future drug development. 
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Rare genetic diseases, often defined as ‘’orphan diseases’’ due 
to their low influence and limited therapeutic options, have 
always represented a demanding challenge for research and 
medicine. Recent attention has focused on stop mutations, 
one of the different classes of mutations responsible for these 
pathologies. This gene defect, considered among the most 
harmful, determines the formation of premature termination 
codons (PTCs), whose presence on the coding mRNA results 
in the synthesis of a non-functional truncated protein or with 
alterations that can compromise its functioning biological 
activity. One of the most promising approaches to counteract-
ing these mutations is based on the use of a new class of mol-
ecules, known as Translational Readthrough-Inducing Drugs 
(TRIDs), which interfere with protein translation, allowing 
the synthesis of a complete and potentially functional protein. 
This study aimed to evaluate the readthrough activity of 3 
new TRID molecules (NV848, NV914, and NV930) to res-
cue the expression of the cobalamin chaperone MMACHC 
protein associated with the metabolism of vitamin B12. We 
engineered HCT116 cells with two vectors harboring the 
R132X and Y222X mutations in the MMACHC cDNA and 
treated them with TRIDs at different time points. After 24, 48, 
and 72 hours of TRID treatments, Real-Time RT-PCR analy-
sis revealed an increase in the expression levels of mutated 
MMACHC mRNA, suggesting a possible transcript stabiliza-
tion. Immunofluorescence analyses further supported these 
data, confirming the protein’s partial rescue. These results 
suggest that the analyzed TRIDs could represent a promising 
therapeutic option for the treatment of cobalamin C (cblC) 
deficiency disease. Furthermore, such evidence paves the 
way for developing personalized therapeutic strategies based 
on the readthrough of premature stop codons, offering an 
innovative perspective for treating numerous rare genetic dis-
eases currently without effective treatments. 
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Histological analysis of calcified tissues - such as bone - or 
pathologically calcified tissues, presents unique challenges 
due to their mineralized matrix. Traditional approaches often 
involve decalcification, which can compromise antigen 
integrity, adversely affecting immunohistochemical results. 
Experimental models, including murine and xenograft sys-
tems, rely on such analyses to evaluate prognostic markers 
and therapeutic targets. However, the impact of decalcifica-
tion techniques on antigen preservation remains underex-
plored. This study aims to compare the effects of different 
decalcification protocols on tissue morphology and antigen 
preservation, with a focus on standardizing reliable methods 
for experimental research. The study utilized murine limb 
samples and xenograft glioblastoma tissues. Murine tissues 
were harvested from C57BL/6 mice, while glioblastoma sam-
ples originated from xenograft models. Samples were fixed in 
10% neutral buffered formalin and divided into four experi-
mental groups: • F AC: 3 days decalcification with 5% HCl 
prior to paraffin embedding. • F CH: 6 days decalcification 
with 14% EDTA prior to paraffin embedding. • S AC: 30 min-
utes surface decalcification of paraffin-embedded tissues with 
5% HCl. • S CH: 30 minutes surface decalcification of paraf-
fin-embedded tissues with 14% EDTA. Tissue sections were 
stained with hematoxylin-eosin (H&E) and subjected to 
immunohistochemical staining for the following markers: 
alpha-smooth muscle actin, cytokeratin AE1/AE3, CD31, 
CD34, desmin, GFAP, IDH-1, Ki-67, MGMT, myosin, p53, 
S100 protein, synaptophysin, and vimentin. Semi-quantita-
tive analysis evaluated antigen expression intensity and mor-
phologic preservation of the tissues. Surface decalcification 
with EDTA (S CH) preserved tissue morphology better than 
post-fixation protocols (F AC, F CH) resulted in more com-
plete and intact tissue sections. Samples treated with HCl 
post-fixation (F AC) exhibited tissue staining artifacts, while 
surface decalcification minimized these effects. EDTA-treat-
ed samples (F CH and S CH) showed less severe basophilic 
staining loss compared to HCl-treated groups. In murine 
limbs samples, markers as desmin, myosin, CD34, Ki-67, 
p53, and vimentin were significantly better preserved in sur-
face-decalcified tissues. Xenograft glioblastoma samples 
demonstrated higher nuclear staining intensity for Ki-67 in S 
CH-treated tissues compared to F AC or F CH groups. 
Similarly, endothelial markers like CD34 exhibited superior 
membrane staining in surface-decalcified samples. Our find-
ings confirm that decalcification methods significantly 
impact tissue integrity and antigen preservation. Surface 
decalcification using EDTA combines effective decalcifica-
tion with minimal antigen degradation, making it a superior 
choice for experimental studies. These results align with 
recent advancements advocating for chelating agents over 
strong acids for histopathological applications. This study 
demonstrates that surface decalcification of paraffin-embed-
ded tissues with 14% EDTA is an optimal method for preserv-
ing antigen integrity in histological and immunohistochemi-
cal analyses. Adoption of this technique can improve the reli-

ability of experimental results and support translational appli-
cations in oncology and bone research. 
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Precision medicine represents a new approach in genetic 
medicine for treating a patient’s mutation profile. Nonsense 
mutations cause 11% of inherited genetic diseases, including 
Choroideremia (CHM), Cystic fibrosis (CF), Duchenne 
Muscular Dystrophy (DMD), and some Cancers. 
Choroideremia is an X-linked disease associated with many 
retinal disorders. This retinal dystrophy causes the progres-
sive degeneration of the choriocapillaris, photoreceptors, and 
retinal pigment epithelium. The CHM gene codifies for a 95 
kDa, known as rab escort protein 1 (Rep1), involved in the 
intracellular trafficking and prenylation of polypeptides, a 
post-translational modification fundamental for the correct 
functionality of specific proteins. Nonsense mutations repre-
sent about 34% of mutations in the CHM gene. These muta-
tions prematurely introduce a premature termination codon 
(PTC: TGA, TAG, and TAA) in the mRNA frame, causing a 
truncated and non-functional protein that will be eliminated 
from intracellular surveillance pathways. Nowadays there is 
no cure for diseases caused by nonsense mutations, but in the 
last decades, promising results have come from a pharmaco-
logical approach, called suppression therapy. This approach 
uses specific drugs having readthrough activity, known as 
TRIDs (Translational Readthrough Inducing Drugs), which 
permit the insertion of a near-cognate-tRNA in correspon-
dence with a PTC during protein translation, allowing the cor-
rect development of a functional full-length protein. Our 
study is focused on investigating three molecules, NV848, 
NV914 and NV930, patented by Pibiri-Lentini group, that 
have shown readthrough activity in different nonsense model 
diseases. Specifically, elucidating their Mechanism of Action 
in the PURE-LITE system and exploring their readthrough 
activity in a choroideremia nonsense model system have been 
the goals of our efforts. PURE-LITE system is a highly puri-
fied, eukaryotic cell-free protein synthesis system, that allows 
the investigation of both the termination of protein synthesis 
in the P-site catalyzed by the RF complex (eRF1/eRF3/ribo-
some) and the readthrough via mispairing at the termination 
codon by a near-cognate tRNA when a PTC enter into the 40S 
A-site ribosome subunit. Simultaneously, chronic treatment 
and protein expression analyses was performed on 
Choroideremia nonsense cell model system to study their 
readthrough activity. Our results have shown both that the 
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Gait and balance directly impact the autonomy and quality of 
life of subjects with low back pain. In this context, 
TecnoBody® robotic devices play an active and complemen-
tary role in assessing and programming physical activity 
adapted to the subject’s functional limitations [1]. The pur-
pose of this study was to evaluate the effectiveness of a phys-
ical activity protocol administered and monitored through 
digital technology devices on gait analysis in Low back pain 
subjects. In total, 19 participants affected by Low Back Pain, 
with an average age of di 62.26±16.45, joined the study. All 
subjects presented impaired balance and walking at the first 
assessment. For each, an initial (T0) and final (T1) gait analy-
sis was performed using the Walker view (Wv) device from 
Tecnobody®[2]. The integrated use of the 3D video camera 
allowed obtaining data inherent to the RoM of the trunk, such 
as anteroposterior oscillations and lateromedial tilts, the RoM 
of hips and knees. Flexion-extension and prone-supination 
movements of the foot were detected using inertial sensors 
that were inserted inside special socks and placed at the level 
of the metatarsal. Participants took part in a 4-week training 
protocol with a frequency of 3 times a week, lasting 45’ struc-
tured as follows: 5’ warm-up on Wv followed by 35’ with 
free-body and small apparatus exercises and 5’ of cool down 
with stretching exercises. Across a paired-sample t-test, we 
found statistical significance in the mean value of trunk flex-
ion-extension (p=0.009); RoM of trunk lateral flexion 
(p=0.010); RoM of right foot (p <0.01) and left foot 
(p=0.004). In conclusion, these devices allow continuous and 
personalized monitoring of the subject’s gait movement and 
posture, inducing adaptations in subjects with Low Back 
Pain. Therefore, the combination of physical activity and the 
use of hi-tech devices, such as wearable sensors, movement 
monitoring apps, and real-time feedback systems, offers new 
opportunities for the management of Low Back Pain. 
However, further long-term investigation is needed to assess 
their sustainable effects and integration into traditional exer-
cise programs. 
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The current epidemic of obesity and diabetes has led to a 
search for functional foods for the prevention of these 
pathologies. It is well known that fruit and vegetables, rich in 
phytochemicals and fibers, exert significant anti-inflammato-
ry, anti-oxidative and probiotic effects able to ameliorate dys-
metabolic conditions. Among these, Opuntia ficus-indica 
(OFI) cladodes and vegetative parts are known from a long 
time for health promoting properties, but OFI fruit (OFIF), 
that has a completely different bioactive fingerprint, has not 
been explored yet. The present research has been addressed 
to evaluate the efficacy of OFIF supplementation to counter-
act the obesity-induced glucose dysmetabolism in high fat 
diet (HFD)-fed mice. For this purpose, 16 mice were fed a 
HFD for 10 weeks to induce obesity and then separated into: 
HFD control group fed HFD and HFD+OFIF group fed HFD 
supplemented with OFIF, for further 10 weeks; 8 lean mice 
were fed standard diet (STD) for 14 weeks and they represent 
the negative control group. We measured body weight, food 
intake, fasting glycaemia and plasma insulin concentrations, 
glucose tolerance, insulin sensitivity, and insulin receptor 
protein expression in adipose tissue and liver. Moreover, a 
microbiome 16s rRNA analysis was performed on fecal sam-
ples collected at the end of the experimental period to char-
acterize composition and abundance of gut microbiota in the 
different animal groups. The changes in bacterial genera were 
related to the glucose metabolism parameters by Spearman’s 
correlation analysis. We found that in HFD+OFIF mice the 
fasting basal glycaemia, the glucose and insulin tolerance and 
HOMA-IR, index of insulin resistance were decreased, while 
the hepatic and adipose tissue insulin receptor expression 
was increased in comparison with HFD mice, suggesting that 
OFIF supplementation improved glucose dysmetabolism. 
Moreover, analysis of Microbiome Compositions with Bias 
Correction (ANCOM-BC) through its R packages revealed 
numerous bacterial genera differentially abundant between 
STD mice and HFD mice. However, in HFD mice, OFIF sup-
plementation increased the presence of some bacterial gen-
era, such as Alloprevotella, Lachnospiraceae NK4A136 
group, and NK4A214_group, that our Spearman’s correlation 
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patient morbidity and mortality. Characterized by nerve dam-
age that causes pain, discomfort, weakness, and sensory 
deficits, DPN currently lacks fully effective treatments. 
Specifically DPN can affect different areas of the body, but 
the lower limbs are affected most frequently, causing muscle 
weakness, altered sensation and pain. In fact, when nerves in 
the lower limbs are affected, balance problems and difficulty 
walking are also encountered. Although some therapeutic 
agents show promise in targeting neuroinflammation, their 
use is often limited by adverse side effects. This study inves-
tigated the potential beneficial properties of açaí berries, a 
fruit known for its antioxidant and anti-inflammatory proper-
ties, in a mouse model of DPN induced by streptozotocin 
(STZ) injection. Both diabetic and control mice were orally 
administered açaí berries (500 mg/kg) daily starting two 
weeks after STZ injection and for 16 weeks. During the 
experiment, the designed groups of animals were subjected to 
behavioral analysis to assess motor changes typical of DPN. 
At the end of the study, spinal cord, sciatic nerve and urine 
samples were collected for analysis. Our results demonstrate 
that daily treatment with açaí berries effectively attenuated 
several key pathological features of DPN in diabetic mice. In 
particular, the treatment prevented the development of behav-
ioral changes indicative of DPN. It also attenuated mast cell 
activation and protected against nerve fiber deterioration. 
Mechanistically, these protective effects appear to be mediat-
ed by regulation of the NLRP3 (NOD-like receptor family 
pyrin-domain-containing-3) inflammasome, including its 
apoptosis-associated speck-like protein containing a CARD 
(ASC) and caspase (CASP) components. Our results suggest 
that açaí berries may modulate the biochemical processes 
involved in DPN, particularly through inhibition of the 
NLRP3/ASC/CASP axis, reduction of oxidative stress, and 
attenuation of neuroinflammation, thus contributing to neu-
ronal protection and improvement of cognitive and motor 
function. 
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This Minilecture examines the complex interplay among 
diet, gut microbiota, and brain function. It illustrates how 
diet shapes microbial composition, influencing neurochem-
ical pathways, immune responses, and overall brain health. 
Key mechanisms, such as microbial metabolites and neuro-
transmitter production, link gut health to cognitive function 
and mood regulation. Emerging research on dietary inter-
ventions enhancing gut-brain communication will be dis-
cussed, highlighting the potential for microbiota modulation 
in gastrointestinal disorders and mental health. The gut 
microbiome comprises various microorganisms (archaea, 
bacteria, fungi, viruses) colonizing the gastrointestinal tract 
mainly during childbirth and significantly contribute to 
human health. The microbiota-gut-brain axis represents a 

bidirectional cross-talk affecting the gut, its microbiota and 
the central nervous system. The dynamic balance is influ-
enced by various factors, (i.e., genetics, environmental, 
drugs and diet) and impacts behavior and emotional health 
via neural, immune, and endocrine signals. Omics tech-
niques, such as metagenomics, metabolomics, and tran-
scriptomics, enable comprehensive investigations of the dis-
orders of the microbiota-gut-brain axis by analyzing the 
complex interplay of microbial genes, metabolites, and gene 
expression, in response to various dietary influences. 
Nutrition plays a critical role in shaping the microbiota-gut-
brain axis. Diet influences both the gut microbiota and neu-
rodevelopment. The microbiota-gut-brain axis is facilitated 
by neuroendocrine-immune pathways and short-chain fatty 
acids (SCFAs) from dietary fiber fermentation. These com-
pounds regulate hormones and gut integrity, while gut bac-
teria produce neuroactive substances, e.g. GABA and sero-
tonin, which affect behavior. Furthermore, the lecture will 
focus on the primary pathological conditions—such as obe-
sity, metabolic syndrome, gastrointestinal disorders, and 
mental health issues—where the impact of the microbiota-
gut-brain axis has been investigated. I will also cover thera-
peutic interventions and nutritional strategies aimed at mod-
ulating the intestinal microbiota. Given individual micro-
biome variability, it is important to consider dietary compo-
sition and specific metabolic potential when studying nutri-
ent effects on behavior. Although research progresses, a 
complete understanding of gut barrier function linked to the 
microbiome is ongoing. This knowledge will influence 
future clinical practices based on personalized dietary inter-
ventions and accurate microbiome profiles. 
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The interaction between plant-derived nanovesicles 
(PDNVs) and mammalian cells has been extensively inves-
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tigated, highlighting the ability of these natural nanovesicles 
to modulate various molecular pathways. Furthermore, 
PDNVs exhibit biological properties that make them prom-
ising candidates for treating pathological conditions, such as 
hepatic diseases. In this study, we investigated the antioxi-
dant properties of lemon-derived nanovesicles isolated at 
industrial scales (iLNVs) in a rat model of metabolic syn-
drome (MetS) induced by a high-fat diet (HFD). Following 
10 weeks of HFD to induce MetS, rats received daily iLNVs 
oral gavage supplementation for further 4 weeks until the 
end of experimental protocol. The effects of iLNVs on 
MetS-induced alteration were evaluated via biometric, bio-
chemical and oxidative homeostasis assays in plasma sam-
ples and via molecular analyses on ex-vivo hepatic tissue. 
Body weight was monitored throughout the study to detect 
eventual differences among control, HFD and HFD-iLNVs 
groups. To assess the impact of nutritional treatment on glu-
cose homeostasis we performed glucose tolerance test. 
Furthermore, plasma samples were gathered for subsequent 
analyses for the assessment of lipid homeostasis, oxidative 
stress parameters, and plasma antioxidant status. 
Additionally, hepatic samples were collected for ex-vivo 
evaluations after euthanasia using qRT-PCR and Western 
Blot. Our results indicate that iLNVs supplementation sig-
nificantly ameliorates glucose tolerance and improves lipid 
metabolism, evidenced by reduced triglycerides and low-
density lipoprotein levels, along with increased high-density 
lipoprotein cholesterol levels. In addition, biometric param-
eters improved, as demonstrated by reduced final body 
weight and weight gain throughout the study. Importantly, 
iLNVs enhanced systemic redox balance, as shown by 
decreased levels of primary lipoperoxides and hydroperox-
ides, alongside increased antioxidant defenses, including 
SHp and endogenous anti-ROMs. Furthermore, qRT-PCR 
and Western Blot analyses have shown that iLNV treatment 
could modulate the activation of antioxidant pathways, as 
evidenced by the upregulation of Nrf2/HO-1 signaling in 
the livers of HFD-fed rats. These findings suggest that 
iLNVs hold considerable potential as therapeutic agents for 
managing hepatic and metabolic disorders. 
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In recent years, primary prevention has adopted a multifac-
torial approach, recognizing that diseases result from a com-

bination of genetic, environmental, and lifestyle factors. 
Primary prevention could be particularly relevant for young 
adults (18-25 years old), who are experiencing major life 
changes that may affect their overall health conditions 
(Castelao-Naval et al., 2019; Lee & Kim, 2019). The aim of 
this study was to provide an overview of the physical con-
dition and lifestyle of university freshmen students (UniTo-
Wellness4Students project) and to investigate possible dif-
ferences according to sex and area of residence (urban or 
rural). The sample consisted of 315 students (F=59%, 18 to 
25 years old), including 159 from urban areas (F=62%) and 
156 from rural areas (F=57%). Anthropometric characteris-
tics such as height, weight and waist circumference were 
collected (ISO 7250/2017); body composition (Fat Mass, 
Fat Free Mass and Muscular Mass) was estimated through 
Classic Bioelectrical Impedance Vector Analysis (BIVA) 
and Handgrip Strength (HGS) was measured using a Jamar 
dynamometer. The quantity of physical activity (PA) was 
evaluated through the Global Physical Activity 
Questionnaire and the adherence to the Mediterranean diet 
(MD) using the Medi-Lite questionnaire. Subjects were cat-
egorized on the basis of body mass index (BMI – WHO 
1998 cut-off) and on waist-to-height ratio (WHtR - Gibson 
& Ashwell, 2020 cut-off). Statistical analysis (normality 
tests, multiple comparisons with Bonferroni post hoc test 
and correlations) were conducted using IBM SPSS Statistics 
(version 29) with significance set at p < 0.05. As expected, 
the results highlighted significant differences between the 
sexes in all anthropometric traits, body composition and 
HGS. No differences were found between urban and rural 
females. However, the rural male sample had a significantly 
lower percentage of Fat Mass and a higher percentage of Fat 
Free Mass and Muscular Mass than the urban sample. 
Lower levels of PA were found in the female samples com-
pared to the male samples, but significance was only 
reached in the rural environment. In the rural samples, BMI 
was correlated with PA, whereas in the urban groups, BMI 
was negatively correlated with sedentary lifestyle. PA was 
also correlated with Muscular Mass in urban males and with 
HGS in all samples except rural males. Adherence to MD 
correlated with HGS in urban females and with weight, 
BMI, waist circumference and WHtR in rural males. There 
were no differences in BMI and WHtR among groups; the 
prevalence of overweight and obesity in the total sample 
(17.5%) was similar to that of Italians aged 16-24 years 
(Eurostat, 2024), with lower prevalence in the rural groups. 
In conclusion, this study pointed out significant differences 
and different correlations among variables between urban 
and rural groups, especially for males. This finding demon-
strates that, in addition to genetic factors, the environment 
can have a significant influence on an individual’s physical 
condition. Following these results, we are extending the 
sample to older students who have moved to Turin for more 
years, in order to observe whether the differences found 
might change during the years spent in an urban context. 
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many significant aspects of GSCs biology, characterizing 
their interplay with the niches where they reside. 
Considering that niches undergo dynamic alterations fol-
lowing therapeutic agents’ treatment, the validation of this 
new system able to mirror TME could be useful for deeply 
understanding the behavior of GSCs during therapeutic 
intervention. Notably, the optimized system could be useful 
for performing preliminary screening of therapeutic agents. 
This work was supported by European Union - 
NextGenerationEU, Italian Ministry of University and 
Research - PNRR M4C2—Action 1.4—Call “Potenziamento 
strutture di ricerca e creazione di “campioni nazionali di 
R&S”. Project: “National Center for Gene Therapy and 
Drugs based on RNA Technology” (CN00000041). 
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Neuroaesthetics studies have shown how music can evoke 
different psychological, behavioural states and even neuro-
physiological changes in brain activity, influenced by differ-
ent features of music itself, such as beat for minutes, 
rhythm, interval, scales, melodic and harmonic characteris-
tics (Stupacher et al., 2012). This study investigates the 
effects of listening to music on corticospinal and intracorti-
cal excitability and inhibition, with the aim of evaluating 
whether and how different types of musical stimuli can dif-
ferentially modulate the activity of the motor cortex. To this 
end, two stimuli were selected: Superstition by Stevie 
Wonder as high-groove music (Janata et al., 2012) and the 
Symphony number 6 (first movement) composed by 
Ludwig van Beethoven as music that evokes the emotion of 
happiness in the listener (Giovannelli et al., 2013). In a sam-
ple of 12 healthy volunteers, non-musicians and non-profes-
sional dancers, we measured motor evoked potentials 
(MEPs) recorded from the abductor pollicis brevis muscle 
(APB). These MEPs were elicited by single-pulse transcra-
nial magnetic stimulation (spTMS) delivered to the primary 
motor cortex (M1). We assessed the input-output recruit-
ment curve (IOC) at 100%, 110%, and 120% of the resting 
motor threshold (rMT) and evaluated the duration of the 
cortical silent period (CSP) during maximum contraction of 
the APB muscle. IOC is considered a reliable measure of 
corticospinal and intracortical excitability, while CSP 
allows to study intracortical GABAergic inhibitory circuits. 
IOC and CSP were measured during three different condi-
tions: silence (BASELINE), while listening to high-groove 
music (GROOVE MUSIC) and classical music evoking 
happiness (HAPPINESS MUSIC). For the statistical analy-

sis, Repeated Measures Analysis of Variance (rmANOVA) 
was employed to compare CSP and the IOC recorded during 
the three conditions. Post hoc Duncan analysis was applied 
where necessary to highlight potential significant differ-
ences among conditions. Our data revealed that GROOVE 
MUSIC effectively modulates intracortical inhibition, as 
evidenced by a statistically significant reduction in CSP (p 
= .008), compared to both the BASELINE and the HAPPI-
NESS MUSIC. Since participants were instructed to remain 
still during the music listening sessions, this reduction in 
CSP may reflect a covert urge to move elicited by high-
groove music, potentially linked to a decreased activity of 
intracortical GABAergic inhibitory circuits. No statistically 
significant correlations were found in the IOC evaluations 
across the three different conditions. These findings suggest 
that high-groove music can significantly reduce the activity 
of intracortical GABAergic interneurons, without affecting 
overall corticospinal and intracortical excitability. This 
study paves the way for a deeper understanding of the rela-
tionships between music and motor cortex excitability, 
which has been associated with various behavioural and per-
ceptual processes, such as pain modulation and aesthetic 
experiences. 
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Organoids represent an innovative in vitro model for study-
ing the three-dimensional structure and function of develop-
ing organs. Derived from human induced pluripotent stem 
cells (hiPSCs), these self-organizing cultures provide a 
powerful alternative to traditional animal models, address-
ing ethical concerns while advancing research in disease 
modelling, drug discovery, transplantation, and personal-
ized medicine. This study focuses on the development of 
cerebral organoids to model Frontotemporal Dementia 
(FTD), a neurodegenerative disorder characterized by pro-
gressive neuronal loss in the frontal and temporal lobes, 
leading to significant changes in personality, behaviour, and 
language. FTD is a heterogeneous disease with diverse clin-
ical presentations and genetic causes, including mutations in 
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expression of the mitochondrial import receptor subunit 
TOM20, mitochondrial aconitase and all the complexes of the 
OXPHOS. Interestingly, we found a significant increase of 
mitochondrial ferritin, the iron stock within mitochondria. 
However, the increase of the number of mitochondria is not 
due to de novo biogenesis, verified by Cytochrome b, NADH 
dehydrogenase 1 and Peroxisome proliferator-activated 
receptor-gamma coactivator (PGC)-1alpha genes’ expression, 
but to mitochondrial accumulation. Indeed, we observed that 
the levels of the autophagic marker SQSTM1/p62, a cargo 
protein present in the membrane of the autophagosome are 
drastically decreased. We also measured the mitophagosome 
initiation process by evaluating Serine/threonine-protein 
kinase (ULK1) and its phosphorylation on Serine 555. 
Strikingly, our results showed a significant decrease in the 
ULK1 phosphorylation in the striatal region. Altogether indi-
cating that the autophagic pathway is compromised in 
5xFAD. Interestingly, accumulated mitochondria showed a 
significant reduction in ATP production and increased mito-
chondrial lipoperoxidation (mt-HNE), DNA (mt-8OH-dG) 
and proteins oxidated (CO-prot) signs of oxidative stress. 
Collectively, our data show early alterations in brain iron 
metabolism together with perturbations in mitochondria 
turnover and function in 5xFAD mice suggesting mitochon-
drial brain iron an important target for amyloid pathology. 
This work is supported by MIUR project “Dipartimenti di 
Eccellenza 2023–2027” to Department of Neuroscience 
“RitaLevi Montalcini”, Fondazione CRT “Richieste 
Ordinarie 2021”, UNITO and UNITA grants for 
Internationalization 2022 to Serena Stanga.  
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According to the Grounded Cognition theory, it has been 
hypothesized that a language-cognitive system interaction is 
involved in the comprehension of terms semantically related 
to a specific domain. In this study, our aim was to evaluate 
whether visuospatial coding influences the semantic under-
standing of space-related words in a dissociated manner for 
peripersonal and extrapersonal space, and if the right posteri-
or parietal cortex (PPC) has a causative role. To explore this 

hypothesis, we developed a virtual reality environment using 
Unity3D and delivered it through an Oculus Rift S VR head-
set. Three-dimensional images of words pairs were randomly 
shown in peripersonal (60 cm) or extrapersonal (120 cm) 
space. Subjects underwent a lexical decision task, with word 
pairs consisting in a pseudoword and a word semantically 
related to near (e.g. this) or far space (e.g. that), in a baseline 
condition (NO TOOL) or with a tool (TOOL), considering 
that tool use can modulate the perceived boundaries between 
peripersonal and extrapersonal space. In a separate session (at 
least one week apart) subjects underwent the same task, fol-
lowing a cathodal tDCS over right PPC or a dual tDCS stim-
ulation (anodal over left PPC, cathodal over right PPC). Vocal 
Reaction Times (RTs) were collected and analyzed through 
rmANOVA to compare far and near semantics, considering: 2 
conditions (TOOL vs NO TOOL), and 2 positions (far vs 
near) in baseline, cathodal and dual tDCS stimulations. The 
key findings of our study indicate that, in the baseline condi-
tion, RTs were significantly shorter when near-semantically 
related words were presented in peripersonal space compared 
to far-semantically related words. Additionally, tool use sig-
nificantly reduced RTs for near-semantically related words 
presented in extrapersonal space compared to far-semantical-
ly related words. Notably, cathodal tDCS reversed this effect, 
increasing RTs for near-semantically related words when a 
tool was used. In contrast, dual tDCS globally reduced RTs, 
regardless of spatial position, semantic category, or tool use. 
In conclusion, our findings suggest that visuospatial coding 
plays a role in processing near- and far-related semantics, 
both with and without the presence of a virtual tool, and that 
the right PPC has a causal role in this mechanism. The overall 
reduction in RTs following dual tDCS may reflect an 
enhancement in reading performance, likely due to increased 
excitability of the left PPC and decreased inter-hemispheric 
inhibition via reduced excitability of the right PPC. 
  
REFERENCES 
1. Pulvermüller F. (2021) Biological constraints on neural network 

models of cognitive function. Nat Rev Neurosci. doi:10.1038/ 
s41583-021-00473-5 

2. Giglia G. (2015). Far space remapping by tool use: A rTMS 
study over the right posterior parietal cortex. Brain Stimul. 
doi:10.1016/j.brs.2015.01.412. 

3. Giglia G. (2011). Neglect-like effects induced by tDCS modula-
tion of posterior parietal cortices in healthy subjects. Brain 
Stimul. doi:10.1016/j.brs.2011.01.003. 

 
 
THE STRESS EFFECT ON AMYOTROPHIC  
LATERAL SCLEROSIS PATHOGENESIS  
IN DISEASE-PREDISPOSED CONDITIONS  
Daniela Maria RASÀ1,2,3, Ilaria STOPPA2,  
Noémie BÉRENGER-CURRIAS4, Elena PASHO5,  
Sorana CIURA5, Edor KABASHI5, Cécile MARTINAT4,  
Marina BOIDO1,2 

1Department of Neuroscience “Rita Levi Montalcini”, 
University of Turin, Italy; 2Neuroscience Institute Cavalieri 
Ottolenghi, University of Turin, Orbassano (TO), Italy; 

                                    [Journal of Biological Research 2025; 98:s1]                                                        [page 77]

                              Journal of Biological Research 2025; volume 98:(s1)

















highly reproducible. EpiDermTM consists of organized basal, 
spinous, granular, and cornified layers analogous to those 
found in vivo. EpiDermTM is mitotically and metabolically 
active. RAMAN analysis has revealed the presence of kerato-
hyalin granules, tonofilament bundles, desmosomes, and a 
multi-layered stratum corneum containing intercellular 
lamellar lipid layers arranged in patterns characteristic of in 
vivo epidermis. The studies, already in the initial phases, have 
highlighted a certain dynamism of cell development. It was 
possible to measure and record the times of cellular reproduc-
tion and intensity of cellular activities, both for the “Control” 
group and the “O3” samples. Raman Spectro microscopy 
Observations find EpiDermTM rigid substrate design easier to 
handle in routine repetitive testing environments and scien-
tists find that they are able to perform discriminating tests due 
to low background interference. The data tables obtained 
made it possible to roughly trace the trends of the events and, 
thanks to the best-fit systems, the first algorithms were 
sketched. The continuation of the research involves an in-
depth study on the effectiveness of autohemotherapy treat-
ments on epidermal tissue and will be aimed at verifying, 
using RAMAN spectromicroscopy, the dosages suitable for 
counteracting cellular degradation in order to obtain a series 
of databases aimed at specific and precise protocol of the 
dosages applicable for the treatments. 
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Natural polymer-based hydrogels, such as polysaccharides, 
have gained considerable interest in bone tissue engineering 
(BTE) applications, due to their good biocompatibility, high 
biodegradability, and good ability to mimic the extracellular 
matrix, supporting cellular adhesion, proliferation, growth 
and differentiation1,2. Among these, gellan gum (GG) has 
attracted great attention for the development of three-dimen-
sional (3D) scaffolds in BTE field, due to its favorable 
physicochemical characteristics and high biocompatibility, 
although it further requires chemical modifications, such as 
methacrylation, to improve its reduced mechanical strength, 
stability, and suitability for 3D printing applications3. 3D 
printed scaffolds offer the possibility to develop structures 
with biological and chemical properties adaptable to the site 
to be regenerated. Furthermore, it allows the design of scaf-
folds capable of accelerating bone regeneration, incorporat-
ing nanoparticles (NPs) and bioactive factors into the poly-
meric matrix, improving their biocompatibility, osteoconduc-
tivity and osteoinductivity. Herein, the aim of this study was 
to deeply evaluate the biological response of osteoprogenitor 
cells cultured on different types of GGMA scaffolds, in terms 

of biocompatibility, osteoconductivity and osteoinductivity. 
Specifically, human adipose-derived mesenchymal stem cells 
(hADMSCs) were cultured, for 21 days, on the following 
scaffolds: i) neat GGMA, ii) GGMA functionalized with 
BSF-eumelanin, and iii) GGMA functionalized with HAp. 
The cell viability, adhesion, proliferation and osteogenic dif-
ferentiation were analyzed at several timepoints. For this pur-
pose, MTT and hematoxylin and eosin (H&E) staining were 
performed to evaluate the biocompatibility and osteoconduc-
tivity, while Alizarin Red S (AR S) staining and gene expres-
sion profile of specific markers expressed during the different 
osteo-differentiation phases were analysed to evaluate the 
osteoinductive potential of GGMA-based scaffolds. Our 
results highlighted that: 1. all the tested GGMA-based scaf-
folds are biocompatible with hADMSCs, promoting cell 
adhesion, growth and proliferation; and 2. the embedding of 
BSF-Eumel and HAp into GGMA scaffolds significantly 
increase the hADMSCs osteoinductivity, inducing ECM 
matrix maturation and mineralization. The overall findings 
suggest that 3D printed GGMA-based scaffolds functional-
ized with BSF-Eumel or HAp could represent a promising 
strategy for the development of innovative and customizable 
biomaterials for the treatment of severe bone lesions. 
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Peripheral nerve injuries result in partial or total loss of func-
tions with important consequences and impairment in quality 
of life of affected patients (Grinsell and Keating 2014). Even 
peripheral nerve retains an intrinsic ability to regenerate spon-
taneously, this process is often unsatisfactory especially for 
severe injury with substance loss (Gordon 2020). To date, the 
gold standard surgical procedure for injuries with substance 
loss is the autograft technique even if it presents important 
limitations (limited availability, two-step surgery time) with 
side effects causing donor site morbidity (Hoben et al. 2018). 
In order to improve the outcome of such injuries, many 
attempts have been made to develop a device that can be used 
to bridge nerve gap and support nerve regeneration. Along 
with the rapid development of tissue engineering in the past 
decades, biological scaffolds have attracted significant inter-
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est in this field due to their great biocompatibility and bioac-
tivity, and moderate mechanical performances for supporting 
cells. Among various types of scaffolds, decellularized extra-
cellular matrix (dECM), which refer to biomaterials formed 
by human or animal organs/tissues with the removal of 
immunogenic cellular components via decellularized tech-
nologies, are under the spotlight (Hinderer, Layland, and 
Schenke-Layland 2016). The ECM tested in this study is 
derived from cadaver human skin from frozen tissues and 
underwent a decellularization protocol to obtain a dECM 
hydrogel (Fernandez-Carro E, et al 2024). It was tested in 
vitro on neuronal (NSC34) and glial (RT4-D62PT) cell lines 
and on primary SCs. Proliferation assay was performed on 
RT4-D62PT cell line, using dECM in solution, while primary 
SCs have been cultured to analyze its role in promoting 
migration, with promising results. To study the interactions of 
neurons with the extracellular molecules and to evaluate neu-
rite orientation and outgrowth, NSC34 cells were cultured on 
coverslips coated with dECM, differentiated after 3 days of 
culture in order to quantify neurites number and length. The 
results showed that this matrix has a significant impact on the 
proliferation and migration of glial cells, and on axonal 
sprouting and elongation of motor neurons. Further investiga-
tions are underway to deepen the effect of the dECM in the 
activation of molecular pathways related to peripheral nerve 
regeneration to investigate a possible in vivo application for 
nerve repair. 
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Skin regeneration and remodeling following injuries, are 
essential for preserving its integrity and functionality. Rapid 
and efficient wound healing prevent the risks of infection, 
the prolonged inflammation, the impaired angiogenesis 
which can lead to pathological healing and chronic wound 
formation. In recent years, the advanced biofabrication tech-
niques and the application of customized biomaterials, sig-
nificantly enhanced these processes by improving cellular 
response and accelerating healing process. In this context, 
the use of three-dimensional (3D) bioprinting represents an 
innovative strategy offering the possibility of creating con-
trolled microarchitectures using highly biocompatible mate-
rials and bioactive compounds that closely resemble the 
characteristics of natural tissue and promote endogenous 
repair process. Gellan gum (GG) is a linear exopolysaccha-
ride produced by the bacterium Sphingomonas, that has 
been widely used in tissue engineering and regenerative 
medicine, thanks to its physico-chemical properties, stabili-
ty, biocompatibility and the ability to retain moisture. 
Tannic acid (TA) and ascorbic acid (AA) have been reported 
to possess tissue healing and regenerative activities, mainly 
thanks to their antioxidant and anti-inflammatory proper-
ties; in particular, AA was shown to promote collagen syn-
thesis, while TA demonstrated anti-inflammatory and pro-
angiogenic properties. For this reason, in the present study, 
the potential application of innovative 3D methacrylated 
gellan gum (GGMA)-based patches, combined with the two 
bioactive composites, TA and AA, have been investigated 
for wound dressing application. To this aim, the in vitro 
studies were performed using a human dermal fibroblasts 
(HDFs) cell line.The cytocompatibility of the patches was 
demonstrated by direct and indirect tests on HDFs as per 
ISO 10993. The positive effect of GGMA patches on cell 
migration was assessed through a wound healing assay, 
while their antioxidant activity was demonstrated through 
by the 2,2-diphenyl-1-picrylhydrazyl (DPPH) test. 
Furthermore, the patches demonstrated antimicrobial poten-
tial against common pathogens Pseudomonas aeruginosa, 
Staphylococcus aureus and Escherichia coli in accordance 
with ISO 22196:2011. The global obtained results con-
firmed the biocompatibility of the bio-functionalized 
GGMA-based patches, along with their suitable mechanical 
features and antioxidant and antimicrobial potential, sug-
gesting their promising applications in the field of wound 
dressing. 
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Wounds are common in equine practice, and often lead to 
complications such as infections, delayed healing and hyper-
trophic scarring. These complications can be costly for own-
ers and are not always easily resolved. Developing affordable 
and effective treatments has become an increasingly impor-
tant focus in veterinary research. Equine A-PRF+ (Advanced 
Platelet-Rich Fibrin plus) demonstrates regenerative proper-
ties comparable to its human counterpart, but cellular-level 
investigations exploring its molecular mechanisms remain 
limited. Therefore, the aim of this study was to evaluate the in 
vitro regenerative effects of equine A-PRF+ on primary 
equine fibroblast cultures. A-PRF+ was prepared from the 
autologous blood of the horses enrolled in the research, from 
which primary fibroblasts were also isolated. First, the secre-
tome analysis of A-PRF+ revealed a complex protein profile 
involved in matrix remodelling, cell proliferation, and inflam-
mation. Treating cells with A-PRF+, our results demonstrate 
stimulation of equine fibroblast proliferation, migration, 

metabolic activity, and cell cycle re-entry, effects that are 
accompanied by increased reactive oxygen species (ROS). 
The ROS-mediated response enhances mitochondrial, lysoso-
mal, and endoplasmic reticulum activities, driving cellular 
function and promoting collagen synthesis and secretion of 
growth factors critical for wound healing. To further explore 
the molecular underpinnings of these effects, q-PCR, ELISA 
experiments and an intracellular proteomics analysis were 
employed revealing the cell regenerative pathways. 
Collectively, our findings underscore the potential of A-PRF+ 
as a powerful tool in equine wound management and con-
tribute to a deeper understanding of its mechanism of action.  
This study overall provides new insights into the molecular 
mechanisms of A-PRF+, highlighting its potential to modu-
late equine fibroblast activity and promote tissue regenera-
tion. These findings support further exploration of A-PRF+ in 
regenerative medicine applications.
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BARONE Giampaolo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
BARRECA Maria Magdalena . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
BASILICATA Manuela Giovanna . . . . . . . . . . . . . . . . . . . . . . . 28 
BASSI Marco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
BASSO Manuela. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
BATTISTA Edmondo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
BATTISTELLI Michela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
BAUSO Luana Vittoria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82,85 
BELLEVICINE Claudio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,6 
BELLISTRÌ Federica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
BELLUARDO Natale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
BELMONTE Beatrice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
BELMONTE Giacomo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
BELTRAN Maria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
BEN FRAJ Sawssen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
BENEDETTI Elisabetta . . . . . . . . . . . . . . . . . . . . . . . . . . 12,42,88 
BENFANTE Alida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
BÉRENGER-CURRIAS Noémie . . . . . . . . . . . . . . . . . . . . . . . . 77 
BERRUTO Francesco. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
BERTAMINO Alessia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
BERTOLI Alessandro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
BERTOLUCCI Cristiano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
BIANCO Antonino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
BIFULCO Giuseppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
BIONDO Mattia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57,83 
BISCARI Giuseppina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
BLAHOVA Jana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
BLAL Naym. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,42 
BOATTA Alessia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
BOIDO Marina . . . . . . . . . . . . . . . . . . . . . . . . 2,55,73,74,77,78,80 
BONDÌ Salvatore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
BONETTO Valentina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
BONGIORNO David . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
BONIVENTO Paolo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,84 
BONURA Angela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
BORGONOVO Gigliola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
BORTOLUSSI Silva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
BOSCOLO AGOSTINI Rajiv . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
BRASSO Claudio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
BRIGHINA Filippo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
BROCCO Davide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47, 51 
BRUNETTI Arturo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
BRUNO Annalisa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
BRUNO Francesca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
BUCCHIERI Fabio . . . . . . . . . . . . . . . . . . . . . . . 8,19,20,24,80,86 
BURGIO Stefano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,20,24 
BYRNE Maria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
 
C 
CABONI Pierluigi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 
CACCIATORE Samira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
CAFERRO Alessia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,13 
CAIO Giacomo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
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CALABRESE Giovanna. . . . . . . . . . . . . . . . . . . . . . . . . . 20,82,85 
CALABRÓ Anna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
CALABRÒ Antonio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
CALVELLO Rosa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
CALVI Pasquale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68,70 
CAMA Alessandro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47,51,56 
CAMMARATA Giuseppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
CAMPAGNA Davide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
CAMPIGLIA Pietro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,80,88 
CAMPIONE Paola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 
CAMPORA Simona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 
CANDORE Giuseppina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
CANO Antonio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
CANSOLINO Laura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
CAPASSO Emanuele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
CAPPARUCCI Fabiano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
CAPPELLO Francesco . . . . . . . . . . . . . . . . 3,8,20,24,29,34,64,86 
CARADONNA Fabio. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
CARAMELLI David . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
CARCIONE Claudia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
CARDINALI Irene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
CARETTO Anna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
CARISTA Adelaide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,24,64 
CARLISI Daniela. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,57 
CARLUCCIO Anna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
CAROLLO Emanuela. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
CAROTENUTO Giuseppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
CARPINTERI Giuseppe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
CARRILLO BAUTISTA Daniel . . . . . . . . . . . . . . . . . . . . . . . . 60 
CARROCCIO Antonio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
CARROZZO Anna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
CARUANA Marta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
CARUSO BAVISOTTO Celeste . . . . . . . . . . . . . . . . . . . . . . . . 34 
CARUSO Calogero. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
CASCIOFERRO Stella Maria . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
CASTRONOVO Emanuela . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
CATALANO Giulio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
CAVALIERI Duccio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
CAVALIERI Gabriele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,53 
CAVALLARO Mauro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
CELESIA Adriana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
CERRA Maria Carmela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,13 
CERVELLO Melchiorre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
CHASSEUR Silvia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
CHIACCHIARETTA Piero . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
CHIALVA Matteo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
CHIARELLI Roberto . . . . . . . . . . . . . . . . . . . . . . . . 9,14,28,37,48 
CHICOTE Javier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76,79 
CHINNICI Cinzia Maria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
CHISARI Mario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
CHRISTODOULOU Athanasios . . . . . . . . . . . . . . . . . . . . . . . . 33 
CIACCIO Paolo Salvatore Francesco . . . . . . . . . . . . . . . . . . . . 62 
CIAGLIA Tania. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
CIANCIULLI Antonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
CIBELLA Javier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

CICHELLI Angelo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
CILLI Elisabetta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,6 
CILLUFFO Danilo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
CIRELLA Laura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
CIRIZA Jesús . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
CIRULLI Francesca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
CISTERNA Barbara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
CIULLA Elisa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
CIURA Sorana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
COCCIOLONE Domenica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
COCCO Martina Maria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
COCCO Raffaela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
COLASANTE Giulia. . . . . . . . . . . . . . . . . . . . . 10,45,46,51,56,63 
COLOMBO Paolo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
COMINELLI Giorgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
CONALDI Pier Giulio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
CONCA DIOGUARDI Carola . . . . . . . . . . . . . . . . . . . . . . . . . 60 
CONIGLIARO Alice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44,58 
CONOCI Sabrina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
CONSOLI Valeria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
CONTI Michele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
COOPERMAN Barry S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
CORDARO Aurora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
CORDARO Marika . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,70 
CORDOVA Adriana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
CORRADI Giulia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
CORRAO Simona. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 
COSTA Antonio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
COSTANTINI Maria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
COSTANZINI Anna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
COSTANZO Elisa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44,45 
CRISTALDI Domenico Andrea . . . . . . . . . . . . . . . . . . . . . . . . . 52 
CRUCIANI Sara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,32 
CRUCIATA Ilenia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,64 
CUDA Giovanni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
CUFARO Maria Concetta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
CURCURACI Eleonora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
CUSTÓDIO Márcio R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
 
D 
D’AGATA Velia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
D’ALFONSO Angela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
D’ALTILIA Vanessa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 
D’AMATO Giuseppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
D’AMICO Agata Grazia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
D’AMICO Giuseppa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
D’AMORA Ugo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85,86 
D’ANNEO Antonella. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,56 
D’ASCANIO Francesca . . . . . . . . . . . . . . . . 10,45,46,47,51,56,63 
D’ASCENZO Sandra. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,49 
D’AURIA Raffaella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,76 
D’ESTE Giorgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
DALLERE Sveva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
DANIEL Martina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 
DANZI Federica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
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DARA Salvatore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,13,61 
DE BELLIS Domenico . . . . . . . . . . . . . . . . . . . 10,45,46,51,56,63 
DE BIASE Davide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 
DE BLASIO Anna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,56 
DE CESARE Mariateresa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
DE GIORGIO Roberto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
DE LELLIS Laura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
DE LEO Filomena . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,24 
DE STEFANO Maria Ida . . . . . . . . . . . . . . . . . . . . . . . . . 36,46,69 
DEL BOCCIO Piero . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
DELLA PORTA Giovanna. . . . . . . . . . . . . . . . . . . . . . . . . . . 39,76 
DELLAPIANA Chiara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
DI AGOSTINO Silvia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
DI BELLA Santina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
DI CARLO Marta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
DI CARLO Piero . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
DI CUNTO Ferdinando . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
DI EMIDIO Giovanna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
DI FAZIO Giulia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,49 
DI FELICE Valentina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
DI GAUDIO Francesca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
DI GERLANDO Rosalinda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
DI GIOVANNI Fabrizio . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74,77 
DI GRADO Grazia Laura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
DI IANNI Mauro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47,56 
DI LIBERTO Diana . . . . . . . . . . . . . . . . . . . . . . . . . . 29,56,57,58 
DI LIBERTO Valentina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71,78 
DI LIEGRO Italia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 
DI LULLO Elisabeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 
DI MAJO Danila . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71,77 
DI MARCO Chiara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
DI MAURO Lucio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
DI MICCO Simone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
DI MOLA Antonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 
DI PAOLA Davide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
DI PAOLA Rosanna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,70 
DI ROSA Luigi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
DI SARNO Veronica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
DI SEBASTIANO Alice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
DI STEFANI Simona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
DI STEFANO Anna Barbara . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
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ELSALLABI Osama. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
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FRINCHI Monica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71,78 
FUCARINO Alberto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,20,24 
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