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Abu Saadat

Title

Novel epigenetic signature, molecular subtypes and insights into IGF2/H19
dysregulation in Wilms tumour revealed by methylomic and transcriptomic
profiling

Abu Saadat, Francesco Cecere, Federica Rossetti, Laura Pignata, Emilia d’Angelo, Gaetano
Verde, Paola Quarello, Franca Fagioli, Enrique De Alava, Flavia Cerrato, Andrea Riccio, Angela
Sparago

Department of Environmental Biological and Pharmaceutical Sciences and Technologies
(DiSTABIF), Universita degli Studi della Campania “Luigi Vanvitelli”, Caserta, Italy

Abstract

Wilms tumour (WT), the most common kidney cancer in children, is driven by
disrupted kidney development and frequently exhibits molecular alterations at the
11p15.5 imprinted locus, including Imprinting Center 1 gain of methylation and
loss of heterozygosity, disrupting the regulation of key genes like IGF2 and H19.
The epigenetic landscape beyond 11p15.5 suggests diagnostic and prognostic
potential in WT, but its link to transcriptomic changes remains largely unexplored.
In this study, we performed methylomic and transcriptomic analyses of 27 primary
WTs and matched normal kidney tissues. DNA methylation profiling revealed
approximately 9,000 differentially methylated CpG sites that distinguished WT's
from controls and other pediatric solid tumours, constituting a novel WT-specific
epigenetic signature. Three molecular W'T subtypes associated with histology and
tumour purity were identified, together with more than 900 genes under epigenetic
control, including tumour suppressors and oncogenes. Finally, detailed analysis of
the IGF2/H19 locus demonstrated multiple regulatory layers of IGF2 activation,
including IC1 and DMRO methylation, promoter usage, and transcription factor
regulation (PLAG1, BAHDT1). These findings provide new insights into W'T
pathogenesis and support epigenetic and transcriptomic stratification for improved
prognostic and therapeutic approaches.
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Balena Barbara

Title
EPIGENETICS OF CANCER AND piRNA PATHWAY: A FOCUS ON
THEIR RELATION IN the Drosophila MODEL

Balena Barbara, De Donno Maria Dolores, Mercuri Ester, Specchia Valeria and Bozzetti Maria
Giuseppina

DiSTeBA- Universita del Salento

Abstract

Epigenetics consists of a series of variations in gene expression that do not depend
by changes in DNA sequence. Understanding how epigenome works will be useful
in identifying deregulated pathways in the tumors’ different cell types. In the
present study we deepened the relation between some piRNA genes regulating
TEs activation and cancer using Drosophila melanogaster as a model. We aimed to
identify pathways and master genes regulating networks involved in specific types
of tumors. We focused on hsp83, a piRINA pathway’s gene defined “guardian of
the genomes” and involved in the occurrence of cancer, as well. In addition to
hsp83 mutants we examined mutants for aubergine (aub), another piRNA gene
implicated in the regulation of repetitive sequences. In particular we evaluated the
expression of yki, cact, bsk and lok at different days after eclosion, in ovaries,
brains and III instar larvae. To evaluate the effects of the mutants on certain
pathways during tumor growth, we performed several analysis on Drosophila
hsp83 mutants: male and female fertility tests, lifespan test, observation of the
possible appearance of melanotic tumors in larvae and adult organisms and TEs
expression. All these data will help us in clarifying the relation among epigenetic
changes and tumors. It will also shed light to specific master transcription factor
genes and their deregulation during tumor growth, for the development of possible
human therapies controlling specific molecular pathways.
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Title
Hypomethylation of the chr14q32 MEGS8:Int2-DMR is a signature of pathogenic
PLAGT! variants in Silver-Russell syndrome

Emilia D’Angelo 1, Laura Pignata 2, Francesco Cecerel,3, Abu Saadat 1, Federica Rossetti 1,
Alessandro Vimercati 4, Maria Vittoria Cubellis 5, Catlo Giaccari 1,3, Nathalie Thibaud 6,
Thomas Eggermann 7, Jose Ramon Fernandez 8, Silvia Russo 4, Irene Netchine 9, Flavia
Cerrato 1, Andrea Riccio 1,3 and Frédéric Brioude 9

1Department of Environmental, Biological and Pharmaceutical Sciences and Technologies
(DiSTABIF), Universita degli Studi della Campania “Luigi Vanvitelli”, 81100 Caserta, Italy;
2Department of Genetics, Genomics and Informatics, University of Tennessee Health Science
Center, Memphis, TN, USA; 3 Institute of Genetics and Biophysics IGB) “Adriano Buzzati-
Traverso”, Consiglio Nazionale delle Ricerche (CNR), 80131 Napoli, Italy; 4 Research
Laboratory of Medical Cytogenetics and Molecular Genetics, IRCCS Istituto Auxologico
Italiano, 20145 Milan, Italy; 5Department of Biology, Universita degli Studi di Napoli "Federico
11", Napoli, Italy; 6 AP-HP, Hopital Trousseau, F-75012 Paris, France; 7Center for Human
Genetics and Genome Medicine, Medical Faculty, RWTH Aachen University, Aachen, Germany;
8Servicio de Pediatria, Unidad de Neonatologia, Hospital General Universitario de Santa Lucia;
9Sorbonne Université, Inserm, Centre de Recherche Saint-Antoine, AP-HP, Hopital Trousseau,
F-75012 Paris, France.

Abstract

Silver-Russell syndrome (SRS) is a clinically and genetically heterogeneous
imprinting disorder associated with growth retardation. The most common
molecular defects are loss of methylation of the H19/IGF2:1G-DMR on
chr11p15.5, followed by maternal uniparental disomy of chr7. Rarer molecular
lesions are genetic variants in the oncogenic HMGA2-PLAG1-IGF2 pathway. A
phenotypic overlap exists between SRS and Temple syndrome (TS14), which is
caused by abnormalities in the imprinted chr14q32 gene cluster. We analysed the
DNA methylation of 11 imprinted regions in 17 SRS cases carrying a heterozygous
PLAGT1 variant. We observed a specific loss of methylation of the MEG8:Int2-
DMR associated with pathogenic PLAG1 variants, while normal MEGS8
methylation was observed in all the cases carrying variants of uncertain
pathogenicity or gene deletions. Most of the cases are familial and both epigenetic
and genetic defects co-segregated within the families. Additionally, we assessed the
methylation status of the MEG8:Int2-DMR in several SRS patients with different
molecular defects, all of them showing normal methylation. Our results indicate
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that pathogenic PLAG1 variants likely leading to aberrant or unstable PLAG1
proteins influence methylation of the MEGS locus. This study suggests a new
pathogenetic mechanism of PLAG1 in SRS, involving imprinted genes in the
chr14q32 cluster and provides an epigenetic signature that may be used to assess
the damaging potential of the PLAG1 variants.
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Epigenetic regulator TET2 is implicated in resistance to cisplatin-based therapy in
High-Grade Serous Ovarian Carcinoma (HGSOC)

Federico Manai 1, Simona Corra 2, Ivana Kurelac 2, Carlo Gaetano 3, Giuseppe Gasparre 2,
Rossella Tricarico 1,3

1 Department of Biology and Biotechnology “L. Spallanzani”, University of Pavia, Pavia, Italy 2
Dept. of Medical and Surgical Sciences (DIMEC), Medical Genetics, University of Bologna,
Bologna, Italy 3 Laboratory of Epigenetics, Istituti Clinici Scientifici Maugeri IRCCS, Pavia, Italy

Abstract

Background: HGSOC is the most lethal ovarian cancer, mainly due to late-stage
diagnosis and frequent resistance to platinum-based therapies (PtR). Epigenetic
reprogramming and defective DNA damage response are key PtR drivers. TET2, a
dioxygenase involved in DNA demethylation and epigenomic stability, is also
linked to genome maintenance, but its role in PtR HGSOC remains unclear.
Methods: 2D /3D assays were conducted in cisplatin-resistant (CDDP-R) HGSOC
cells (OVI0R) with stable TET2 knockdown (KD) to assess proliferation, viability,
clonogenicity, and spheroid formation. DNA damage was measured via yH2AX
immunofluorescence. A parallel analysis of TCGA HGSOC patients examined
TET2 expression and CDDP response.

Results: TET2 was overexpressed in OVIOR cells compared to sensitive
counterparts, consistent with a trend toward higher TET?2 levels in CDDP-R vs
sensitive patients (N=10 vs. N=53). TET2 KD reduced proliferation,
clonogenicity, and induced morphological changes in 2D and 3D models.
Combined TET2 KD and CDDP treatment further decreased viability. yH2AX
staining revealed increased DNA double-strand breaks in TET2-KD cells at
baseline and post-CDDP, suggesting increased DNA damage.

Conclusion: These findings suggest that TET2 promotes CDDP resistance in
HGSOC by sustaining proliferation and limiting DNA damage. Its inhibition
enhances CDDP sensitivity, highlighting its potential as a therapeutic target.
Ongoing omics analyses will elucidate TET2-driven CDDP-R mechanisms.
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Title
Epigenetic Modulation of Adipogenesis by Opuntia ficus-indica-Derived vesicles:
A Novel Nutrigenomic Strategy against Obesity

Paola Sofia Cardinale, Sara Volpes, Rossella Valenti, Laura Greco, Sara Baldassano, Sonya Vasto,
Luigt Di Rosa, Fabio Caradonna and Flores Naselli.

Department of Biological, Chemical and Pharmaceutical Sciences and Technologies
(STEBICEF), University of Palermo, Viale delle Scienze, Building 16, 90128 Palermo, Italy.

Abstract

Obesity results from a complex interplay of genetic, epigenetic and environmental
factors, including diet. Among epigenetic regulators, DNA methylation controls
adipogenesis and lipid metabolism. Dietary compounds have the potential to
modulate these processes through epigenetic strategies.

This study investigates fruit-derived nanovesicles from Opuntia ficus-indica
(FicoVes), as potential modulators of adipose tissue remodeling via epigenetic
mechanisms.

Human adipose-derived stem cells (ADSCs) and in vitro differentiated adipocytes
from obese donors were treated with FicoVes (5, 25, 50 ug/mL). MTT assays
confirmed that FicoVes are not cytotoxic at any concentrations. The adipogenic
maturation was observed by the intracellular total lipid accumulation and a dose-
dependent increase was detected only in mature adipocytes, suggesting that
FicoVes may enhance the timing of the adipogenic differentiation. Furthermore,
FicoVes exhibited a regenerative potential showed by the enhanced scratch closure
in ADSCs. From the nutrigenomic side preliminary analysis studying DNA
methylation showed that in ADSCs FicoVes induced global DNA demethylation at
specific concentrations, suggesting reprogramming effects and modulation of
differentiation trajectories in ADSCs.

These results indicate that FicoVes can influence adipose tissue remodeling
through epigenetic mechanisms, supporting their potential as innovative dietary-
derived interventions for obesity management.
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SmithRNAs: a common feature among Metazoa

Giovanni Marturano, Diego Carli, Claudio Cucini, Elena Cardaioli, Antonio Carapelli, Federico
Plazzi, Francesco Frati, Marco Passamonti, Francesco Nardi

Department of Life Sciences, University of Siena, Siena 53100, Italy (GM, CC, EC, AC, FF, FN);
Department of Biological, Geological and Environmental Sciences, University of Bologna,
Bologna 401206, Italy (DC, FP, MP); National Biodiversity Future Center (NBFC), Palermo
90133, Italy (CC, AC, FF, FN).

Abstract

SmithRNAs are a novel class of small non-coding RNAs that are encoded in the
mitochondrial genome and regulate the expression of nuclear transcripts. They
have been described in the Manila clam Ruditapes philippinarum and their
biological function has been confirmed in vivo. It is currently unclear whether
smithRNAs are a unique feature of this species, possibly related to its peculiar
mechanism of sex determination, or a common feature of Metazoa.

Aiming at a broader survey across Metazoa, fourteen species were selected to
represent major lineages, and for each species the small transcriptome,
transcriptome, mitochondrial and nuclear genome were collected from the
literature or sequenced/assembled de novo. Data were analyzed using the
SmithHunter pipeline, a recently published tool specifically designed to identify
smithRNAs and their targets.

Candidate smithRNAs were identified in all species studied, supporting the notion
that smithRNAs are a common feature across Metazoa. SmithRNAs are generally
encoded within other genes, on the same strand, and with a preference for
mitochondrial rRNAs and tRNAs. It is proposed that smithRNAs are cleaved off
from gene-specific transcripts after the maturation of the two primary
mitochondprial transcripts. A substantial variability was identified concerning the
possible nuclear targets of smithRNAs, with a preference for
response/methylation terms, mitochondrial functions and sex/germline associated
terms.
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Title
Profiling CpG islands landscape in Multiple Myeloma to identify potential
epigenetic markers for liquid biopsies

Giulia Parrilt, Eleonora Loi2t, Maria Livia Del Giudice3t, Marianna Vitiellol, Ana Florencia
Vega Benedetti2, Martina Magrinil, Maristella Canovail, Sara Moril, Romano Liottil, Stefano
Landil*, Gabriele Buda3*, Federica Gemignanil*, Patrizia Zavattari2* (f, *: these authors
contributed equally to the work)

Department of Biology, University of Pisa, Pisa, Italyl; Department of Biomedical Science,
University of Cagliari, Cagliari, Italy2; Department of Clinical and Experimental Medicine,
Hematology, University of Pisa, Pisa, Italy3

Abstract

Multiple Myeloma (MM) is a hematological malignancy caused by monoclonal
plasma cells (PCs) accumulating in the bone marrow, typically preceded by
Monoclonal Gammopathy of Undetermined Significance (MGUS) and Smoldering
Multiple Myeloma (SMM). Diagnosis relies on invasive bone marrow sampling,
thus liquid biopsy is emerging as a promising alternative for MM assessment. Since
epigenetic dysregulation is known to be an early event in cancer, we hypothesized
that alterations in CpG methylation could contribute to MM progression from
MGUS. We profiled DNA methylation in bone marrow aspirates (BMAs) from
eleven newly diagnosed MM or SMM patients (PCs >10%), using peripheral blood
cells (PBCs) from the same patients as controls. DNA methylation was evaluated
via the EPIC microarray platform targeting approximately 850,000 CpG loci. We
defined CpG islands (CGIs) as hypermethylated if delta-beta >0.25 and
hypomethylated if <—0.25. Ten hypomethylated and twelve hypermethylated CGIs
were identified across regulatory regions and gene bodies. We focused on
hypermethylated loci showing an average methylation value <0.10 in controls,
aiming to identify potential epigenetic markers for liquid biopsy applications, and
found three significantly hypermethylated CGIs in MM-BMA versus PBCs,
suggesting a role in disease progression. Expanding the sample size and integrating
PBCs from healthy subjects will help to validate these findings.
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Title
Epigenetic and Molecular Profiling of Placental Inflammation and Oxidative Stress
in Preeclampsia

Martina Addeo 1,2, S. Iannelli 1, C. Precipuo 1, A. Angelino 2, L. Sarno 2 , M. Cruoglio 3 A.
Pescatore 3, R. Di Palma 1, M. Brancaccio 1, T. Angrisano 1

1 Department of Biology, University of Naples Federico II, Naples, Italy 2 Department of
Neuroscience, Reproductive Sciences and Odontostomatology, University of Naples Federico 11,
Naples, Italy 3 Institute of Genetics and Biophysics ‘Adriano Buzzati-Traverso’ (CNR), Naples,
Italy

Abstract

Preeclampsia (PE) is a multisystem disorder affecting 3—5% of pregnancies,
characterized by new-onset hypertension, proteinuria, and/or edema after 20
weeks of gestation. It is classified into mild and severe forms based on maternal
symptoms, laboratory abnormalities and potential risks to the fetus. Currently,
delivery remains the only definitive treatment, highlighting the urgent need for
safer, non-synthetic therapeutic options that can be used during pregnancy. We
investigated the epigenetic and molecular landscape of placental inflammation and
oxidative stress in severe and mild PE patients versus normotensive controls. Gene
expression analysis showed significant upregulation of inflammatory markers I1.-24
and COX-2 in severe PE, whereas oxidative stress-related genes Nrf2 and
HMOX1 were elevated in mild PE. These findings were also supported by western
blot analysis of IxBa and Nrf2. Epigenetic landscape analysis revealed a relaxed
chromatin state in severe patients, characterized by increased H3K9/14 acetylation
and decreased H3K27 trimethylation. Using an ex vivo model of human placental
explants, we tested plant-derived compounds for anti-inflammatory and
antioxidant activity. Natural compounds reduced inflammatory and oxidative stress
markers in severe PE, but not in mild cases. Our results support the development
of a translational platform for preclinical screening of natural compounds in PE,
guiding the development of safer, accessible, and targeted therapies.
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Title
Role of miRNAs in aging: clinical evidence and bioinformatic analysis of miR-21-
5p, miR-23a-3p and miR-26a-5p

Rossella La Grotta; Paolina Crocco; Aleksandra Leonova; Serena Dato; Giuseppe Passarino;
Giuseppina Rose

Universita della Calabria

Abstract

Circulating inflammation-related microRNAs (inflammamirs) are increasingly
recognised as promising biomarkers of aging. In this study, we investigated the
expression of miR-21-5p, miR-23a-3p, and miR-26a-5p in a cohort of older
individuals (aged 65—103 years) and explored their associations with clinical,
tunctional, and biochemical indicators of health status and physiological decline.
All three miRNAs showed an age-related increase. Higher levels of miR-21-5p and
miR-23a-3p were observed in frail individuals: miR-21-5p was linked to markers of
renal dysfunction, while miR-23a-3p was associated with reduced hand grip
strength. Although miR-26a-5p was not directly associated with frailty, it correlated
with a greater burden of comorbidities and lower scores in daily living activities.
Biochemical analyses revealed inverse associations between all three miRNAs and
total protein, hemoglobin, and hematocrit levels, suggesting a potential
inflammatory or anemic state. Additionally, serum potassium levels were positively
correlated with both miR-23a-3p and miR-26a-5p, suggesting a role in electrolyte
homeostasis.

In silico pathway analysis revealed a shared involvement in the TGF-3/SMAD and
RUNXT signalling pathways, implicating these miRNAs in inflammation-driven
fibrogenic processes. Together, these results support the potential use of miR-21-
5p, miR-23a-3p and miR-26a-5p as biomarkers of aging and related comorbidities.
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Title
First evidence about the role of DNA Methylation in Anderson-Fabry Disease

Sara Volpesl, Rossella Valentil, Paola Sofia Cardinalel, Paolo Colomba2, Giovanni Duro2,
Carmela Zizzo2, Flores Nasellil and Fabio Caradonnal,2,3

1 Department of Biological, Chemical and Pharmaceutical Sciences and Technologies, University
of Palermo, Viale delle Scienze, Edificio 16, 90128 Palermo, Italy - 2 Institute for Biomedical
Research and Innovation (IRIB), National Research Council (CNR), Via Ugo la Malfa 153,
90146 Palermo, Italy - 3 NBFC, National Biodiversity Future Center, 90133 - Palermo, Italy

Abstract

Anderson-Fabry disease (AFD) is a Lysosomal disorder caused by mutations on
GLA gene, located at Xq22 on the X chromosome. Mutations result in a deficiency
or absence of a-Galactosidase A enzyme that causes the accumulation of
Globotriaosylceramide (GB3). In female patients, X-chromosome random
inactivation can lead to a residual a-Galactosidase A activity and this results in a
variable manifestation of the disease phenotype. Beyond the X linked inheritance
pattern and a-GAL A mutation, other factors such as genetic, environmental and
epigenetics factors may impact disease spectrum. With the aim to better
understand the contribution of DNA methylation in AFD, focusing on DNA
methylation of X-linked CpG islands could be particularly interesting.

In this pilot study we evaluated the contribution of DNA methylation in AFD
pathogenesis and progression both at genetic and genomic level. We showed that,
female patients characterized by classic and late onset mutations are distinct by
aberrant genomic DNA methylation. Moreover, the silencing of the GLA gene
through its hypermethylation, not necessarily correlated to XCI, may correlate with
more severe symptoms observed in female patients affected by AFD, further
indicating that this epigenetic alteration could serve as a prognostic marker for the
disease.
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Title

The sound of genes: Unraveling shared patterns in genomic and musical variation.
Alessandra Romanazzi, Hélios Delbrassine, Luca Pagani, Chiara Barbieri, Francesco Montinaro

Alessandra Romanazzi, Dipartimento di Bioscienze, Biotecnologie e Ambiente, Universita degli
Studi di Bari; Hélios Delbrassine, Dipartimento di Biologia, Universita degli Studi di Padova;
Luca Pagani, Dipartimento di Biologia, Universita degli Studi di Padova; Chiara Barbieri,
Dipartimento di Scienze della vita e dell’ambiente, Universita degli Studi di Cagliari; Francesco
Montinaro, Dipartimento di Bioscienze, Biotecnologie ¢ Ambiente Universita degli Studi di Bari.

Abstract

Music is a universal feature of human culture, widespread in every human
population around the world. It exhibits variation both across and within societies,
and like other elements of oral traditions such as folktales and myths, it is expected
to diffuse with a combination of horizontal spread and vertical transmission
through generations. For this reason, exploiting quantitative datasets to reconstruct
its evolutionary trajectories and comparing it with genomic variation across
different populations can reveal hidden histories about the diffusion of cultural
teatures throughout human history. In this work, we combined genomic data from
~5,700 individuals and the musical variability of 5,242 songs from 719 globally
distributed societies to evaluate the extent of correlation between genetic and
cultural patterns. In doing so, we observed that, after accounting for the effect of
linguistic boundaries, some aspects of cultural evolution, despite a weak
correlation, paralleled genetic history, suggesting the presence of demic diffusion.
Moreover, focusing on individual continents, we unravel cultural patterns that align
with both prehistorical and historical demographic events. For example, in Africa,
we identify a cultural linkage between Cameroon, northern Congo, western Central
African Republic, and parts of Namibia, suggesting the presence of an ancient
cultural network spanning the whole continent.
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Title
Functional characterization of archaic-specific variants in mitonuclear genes: power
of the yeast model

Camilla Ceccatelli Bertil, Serena Aneli 2, Alexandru lonut Gileal, Giovanni Birolo3, Giacomo
Mutti45, Angelo Pavesil, Enrico Baruftinil, Paola Goffrinil, Cristian Capellil

1 Department of Chemistry, Life Sciences and Environmental Sustainability, University of
Parma, Parma, Italy. 2 Department of Public Health Sciences and Pediatrics, University of Turin,
C.so Galileo Galilei 22, Turin 10126, Italy 3 Department of Medical Sciences, University of
Turin, Via Santena 5, Turin 10126, Italy. 4. Barcelona Supercomputing Centre (BSC-CNS),
Department of Life Sciences, Plaga Eusebi Gtell, 1-3, Barcelona 08034, Spain. 5Institute for
Research in Biomedicine (IRB Barcelona), Department of Mechanisms of Disease, The
Barcelona Institute of Science and Technology, Baldiri Reixac, 10, Barcelona 08028, Spain.

Abstract

Hybridization between modern humans and archaic hominins like Neanderthals
and Denisovans resulted in the introgression of archaic genomic regions. However,
these regions are unevenly distributed across the modern human genome, with
introgressed archaic sequences notably underrepresented in mitonuclear genes, i.e.
nuclear-encoded genes essential for mitochondrial function. This pattern likely
reflects natural selection against functionally divergent archaic alleles. To
investigate this, we searched for non-synonymous, fixed, archaic-derived variants
in mitonuclear genes that are present in Neanderthals or Denisovans but rare or
absent in humans. These variants were introduced into Saccharomyces cerevisiae
strains lacking the corresponding human orthologs to compare the functional
effects of archaic and human variants on mitochondrial function. While most
variants caused mild effects, one variant in the mitochondrial tyrosyl-tRNA
synthetase gene (YARS2) led to a strong decrease in respiratory activity, reduced
Cox2 protein levels, and accumulation of immature YARS2, indicating impaired
mitochondrial function. These findings support the idea that mitonuclear
incompatibilities contributed to the purging of deleterious archaic variants. Yeast
proves to be a powerful, versatile and cost-effective model system for
experimentally validating the functional consequences of ancient genetic variation,
helping to link evolutionary history with molecular phenotypes.
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"Less is better! A new phylogeographic analysis to reduce SNP sampling in the
pest Popillia japonica

Claudio Cucini, Francesco Frati, Francesco Nardi, Rebecca Funari

Unviversity of Siena; National Biodiversity Future Center

Abstract

Understanding the phylogeographic history of invasive species is crucial to trace
their route of introduction and dispersal. Popillia japonica is a major agricultural
pest that has spread from its native range in Japan to North America and Europe,
causing extensive damage to crops and ecosystems. Recent studies explored the
genomic landscape of this invasion by employing large-scale SNP datasets obtained
through WGS and remapping to a reference genome. This comprehensive dataset
has been analysed to successfully trace the beetle’s invasion routes from Japan to
the United States, the Azores, and Switzerland. In this study, we aimed at
improving the SNP selection process by drastically reducing the number of
markers while retaining the resolution necessary to reconstruct key
phylogeographic patterns. We implemented two complementary approaches: (1) a
custom random SNP selection method (rAIMdom), and (2) a targeted selection of
ancient informative markers based on minimum allele frequency thresholds
(AIMforce). By downscaling the number of SNPs to 10x and 100x, we evaluated
the ability of reduced marker sets to recapitulate previously established invasion
pathways and population dynamics. Our results indicate that even with a significant
reduction in the number of SNP employed, both selection strategies successfully
produced datasets that can capture the core phylogeographic signal, demonstrating
the robustness of the invasion patterns across distinct geographic regions. By
minimizing the number of required SNPs, our methods lower sequencing costs,
simplifies downstream analyses, enhances the feasibility of large-scale monitoring
programs and opens to the possibility to design cost-accessible genotyping chips.
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Pompeii: exploring the genomics of a city frozen in time

Debora Ferraresi_1, Costanza Cannariato_2, Maria Teresa Vizzari_1, Patricia Santos_1
Stefania Vai_2, Alessandra Modi_2, Martina Lari_2, Elena Pilli_2, Valeria Amoretti_3,
Alissa Mittnik_4, Silvia Ghirotto_1, Gabriel Zuchtriegel 3, Guido Barbujani_1, David
Caramelli 2

1_Department of Life Sciences and Biotechnology, University of Ferrara, Ferrara, Italy;
2_Department of Biology, University of Florence, Florence, Italy; 3_Pompeii Archaeological
Park, Naples, Italy; 4_Department of Archaeogenetics, Max Planck Institute for Evolutionary
Anthropology, Leipzig, Germany

Abstract

Buried under volcanic ash since the eruption of Mount Vesuvius in 79 CE,
Pompeii certainly is a time capsule of Roman antiquity. The analysis of the victim’s
DNA has been included in anthropological studies since the mid-1990s; however,
recent advances in genomics and bioarcheology now allow a deeper exploration of
this emblematic city. For the first time, we were able to study the genomic
variability of 12 Pompeian samples, with an average sequencing coverage of 1x.
Given the low coverage obtained, we employed different analytical approaches,
either based on genotype likelihood estimation or pseudo-haploid information.
Our results reveal that the Pompeian population was characterised by a wide
genetic diversity and was relatively close to populations from the Near East. These
tindings are supported by analyses of individual ancestries, which show the
presence of ancestral components typical of European populations—such as
Anatolian Early Farmers, Iranian Neolithic and Steppe components— while some
samples show no evidence of Western Hunter-Gatherers’ ancestry. The wide
genetic diversity observed is also reflected in broad phenotypic variability.
Previous archaeological and genetic studies have underlined the significant impact
of immigration from the Near East in Italy during the Imperial Age. In light of our
findings, this event might have been even more significant for Pompeti,
highlighting this city’s role as a vital hub for cultural and genetic exchange within
the Roman Empire.
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Abstract

Iron Age central Italians were genetically similar to contemporaneous Central
Europeans. During the Imperial period, however, the Italian gene pool underwent
a clear shift with the rise of an Greek/Eastern Mediterranean (GEM) component,
consistent with movements from the Empire’s eastern provinces toward Rome. In
this regard, we recently suggested that this ancestry may have begun to spread
earlier, in the Late Republic.

To trace the origin and trajectory of the GEM ancestry, we will perform an
archeogenomic analysis focusing on two key moments that marked its rise and
decline in Italy: the period of Magna Graecia (MG, 8th-5th cent. BCE) and Late
Antiquity (LA, 5th-8th cent. CE). MG represents a cosmopolitan phase of the Iron
Age, shaped by intense Mediterranean mobility and extensive Greek colonization
in Southern Italy, possibly contributing to the spread of the GEM ancestry in the
Italian peninsula. By contrast, LA marks the end of Italy’s central political role,
with the fall of the Western Roman Empire and large-scale movements of
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Germanic peoples, which may have diluted the GEM component. Our study
includes over 400 MG ancient samples and 60 LA ones, framed in a database of
nearly 500 new individuals spanning four millenia, from the Copper Age to the
Medieval time.

This study will allow us to precisely reconstruct the GEM evolutionary history
through time and to shed light on the complex demographic and political events at
the base of the Italian genomic landscape.
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Abstract

During its last humid phase (12,000—5,000 ya), the Sahara was fertile and widely
populated, allowing coexistence and interactions among various inhabitant groups.
The subsequent desertification created the largest geographic barrier in Africa,
driving the evolutionary divergence of North Africa and the Sahelian belt. To
better characterize possible genetic signals related to the last Green Sahara and
later migrations, we sequenced 118 high-coverage (30x) human genomes from five
North African and seven Sahelian countries, integrating them with 43 previously
analysed samples (D’Atanasio et al. 2023) and >2,400 modern and ancient
genomes from literature. This comprehensive dataset highlights significant genetic
heterogeneity, with notable stratification, such as in Sudan, where signals link the
region to both North Africa and Sahel, and relevant sub-Saharan ancestry in some
culturally Berber populations, like nomadic Tuareg and Egyptian Siwa, possibly
indicating early events. The inclusion of ancient genomes reveals that early
ancestries are differentially distributed not only between northern and southern
Sahara but also longitudinally along the Sahel. Further analyses aim to distinguish
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older and recent admixture events and to date them. In particular, >150 ancient
African samples, spanning from the Neolithic to Early Christian period, are crucial
for uncovering genetic signals through time and understanding the historical and
evolutionary dynamics around present-day Sahara.
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Abstract

Lemur catta (LCA) is a lemur belonging to the family Lemuridae, a group of
prosimian primates.

Despite the incredibly important function of centromeres, few data are available
for prosimian centromeres. In human and great apes, centromeres are composed
of alphoid tandem DNA repeats, whose organization is species-specific. In this
study, we characterized the centromeric regions of Lemur catta by analyzing two
repeat sequences, one of 41 bp and one of 946 bp.

We primarily performed a bioinformatic analysis on the currently available almost
telomere-to-telomere (IT2T) genome assembly, GCF_020740605.2_mI.emCatl.pri
(primary haplotype, November 4, 2021), which led to the identification of two
candidate repeat sequences of 41 bp and 946 bp, shared among different
chromosomes.

These sequences were amplified and labeled via PCR and subsequently used as
probes in fluorescence in situ hybridization (FISH) experiments on LCA
chromosomes.

Hybridization of only one of the two probes - the 41 bp sequence - showed a clear
centromeric localization. To further confirm centromeric localization, we
performed an immuno-FISH experiment using the 41 bp probe in combination
with antibodies against the centromeric protein CENP-C, validating the
centromeric localization and designating it as one of Lemur catta’s alphoid
sequences.

These findings offer a valuable contribution to prosimian centromere architecture
and their role in the genomic evolution of these primates.
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Abstract

The Asiatic lion (Panthera leo persica), once distributed from Southern Europe to
Southeast Asia, is now restricted to a single population in Indian Gir Forest. In
order to investigate its population structure and evolutionary history, we generated
a comparative whole-genome dataset of 37 lions, comprising 16 newly sequenced
captive Asiatic individuals, 3 wild ones, and modern and ancient African lions from
the literature. Heterozygosity, runs of homozygosity, and identity-by-descent
tragments reveal extreme inbreeding and prolonged bottlenecks in Asiatic lions,
contrasting with higher diversity in African populations. Principal Component
Analysis (PCA) separates African from Asiatic individuals while highlighting
proximity to the extinct North African Barbary population. We then assembled a
mitochondrial dataset comprising 51 samples, including two Roman-era lions
recovered during an archaeological excavation of the Colosseum’s southern sewer
conduit. Mitochondrial phylogeny places the Roman specimens within the North
African lineage and confirms a genetic link between Barbary and Asiatic lions. Our
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results provide a historical framework for conservation: targeted relocations or
assisted gene flow from genetically compatible lineages may help restore diversity
while respecting the Asiatic lion’s unique heritage.
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Abstract

Alpine prehistoric pile-dwelling settlements, built between 5,000 and 500 years
BCE (Before Common Era), represent an important archaeological archive of
prehistoric Europe. However, almost no genomic data from people of Alpine lake-
dwelling communities have been studied to date. We analyzed five ancient human
remains discovered at the pile-dwelling site near Ledro Lake in the Trentino-Alto
Adige region of Italy. The remains were radiocarbon dated between ~2800 BCE
and 160 CE, and we obtained ancient DNA data for three of them. These
genomes (~1-5X) were compared with the genotypes (Human Origins array) of 48
modern individuals, living in the valley for at least the past two generations, and
with a dataset of modern and ancient populations from western Eurasia. Using
ancient genomics analyses and haplotype-based techniques, we reconstructed the
demographic history and the admixture processes (e.g., the arrival of the Steppe-
related ancestry), which may have involved the pile-dwelling individuals,
investigating how this community related to other contemporary groups in
northern Italy and the rest of central and southern Europe.
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Abstract

The Italian Peninsula, a crossroads of Mediterranean cultures, has long been
recognized for its pivotal role in European history. Despite extensive genomic
studies across Europe, the genetic history of Italy remains largely underexplored.
We present a comprehensive analysis of 63 shotgun-sequenced ancient genomes
(mean coverage 2.10x) from 21 necropoleis across Italy spanning 10,000 years,
alongside hundreds previously published ancient complete genomes covering from
the Paleolithic to the Medieval periods.

Our results reveal a complex mosaic of external influences shaping the genetic
landscape of Italy. After the arrival of the early farmers in Italy, we observed two
different Neolithic-related ancestries highlighting a genetic structure possibly
rooted in the Anatolian region, while the Bronze Age marks a significant genetic
influx of Pontic Steppe related populations. This migration established a genetic
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higher Steppe-related ancestries
compared to the south of Italy. Additionally, we detect contributions from
Caucasus Hunter-Gatherer populations during the Bronze Age and a significant
genetic contribution of an Iranian Neolithic-related ancestry during the Iron Age,
and particularly the Imperial period. These results shed light on the strategic
position of the Italian Peninsula at the heart of the Mediterranean Sea, which
allowed the arrival of different groups and cultures since prehistory. Phenotypic
inference of pigmentation traits (eye, hair and skin color) reveals a shift toward
lighter phenotypes beginning in the Iron Age.

This study offers unprecedented insights into Italy’s genetic history, elucidating the
interplay of migration, environment, and cultural evolution that shaped its rich
heritage.
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Abstract

In prokaryotes, DNA methylation plays roles in DNA repair, gene expression, cell
cycle progression, and immune recognition of foreign DNA. We recently reported
that genome-wide methylation patterns can vary during the differentiation into
bacteroid of a plant symbiotic bacterium and that a large variety of DNA
methylated motifs exists in strains from the same species, with a shared set of
motifs (a “shell epigenome”) and a variable number of methylated DNA motifs (a
“cloud epigenome”). The uneven occurrence of methylated motifs leads us to
hypothesize a role in transcriptional regulation and hence in the symbiotic
bacterium phenotypic plasticity. Indeed, peculiar transcriptional variations (strain-
by-host) occur when strains are grown in presence of root exudates from different
host plant genotypes, as well as in presence of other different microorganisms (e.g.,
soil fungi) in a strain-by-strain genotypic specificity. We suggest that epigenomics
and dissection of genotypic interactions could be relevant to understanding the
social behavior of rhizobia in the rhizosphere and in symbiosis.
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Abstract

The human gut microbiota (GM) plays a crucial role health maintenance.
Alteration in GM composition and diversity has been associated to numerous age-
related diseases. This study aims to characterize, through 16S rRNA sequencing,
the GM composition of 56 elderly subjects (mean age 83.6 * 7.7) living in a
nursing home in comparison to a sample of younger subjects. b-diversity showed
differences between elderly and younger subjects. The most abundant phyla in
elderly subjects were Bacteroidetes and Proteobacteria meanwhile Firmicutes and
Actinobacteria decreased with advancing age. Interestingly, elderly subjects show a
higher relative abundance of the phylum Euryarchaeota, which includes
microorganisms belonging to the Archaeae domain, primarily methanogens
involved in the anaerobic reduction of carbon dioxide into methane gas, and of the
genus Akkermansia, whose increase has been reported with aging. Of note, among
the guests of of the nursing home, subjects affected by dementia display a
significant increase in Gammaprotoebacteria, Methanobacteria, Synergistia, and
Verrucomicrobiae compared to non-affected ones. Therefore, we report an age
related remodulation of GM which loses some of the most important core
components of the adult GM, meanwhile they in parallel acquire a wealth of new
microorganisms. The specific changes of GM associated to dementia will deserve a
specific attention as they may be correlated to the brain-gut interaction.
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Abstract

Pangenomics is the new frontier of genetics and has revolutionized our
understanding of genetic diversity within species.

In this work, Presence-Absence-Variation (PAV) and graph pangenomes were
employed to study the genetic variability occurring in Sporothrix schenckii and
Sporothrix brasiliensis, two important human fungal pathogens.

A total of 23 reference strains (11 S. schenckii and 12 S. brasiliensis) were
sequenced, combining both PacBio CLR and Illumina technologies, and assembled
into 7 nuclear C-scaffolds. Genome annotation was performed using the bagRNNA
pipeline (https://github.com/BCGL-Unime/bagRNA), and then PAV/graph
pangenomes were generated using Orthofinder and Minigraph-Cactus,
respectively. Synteny analysis was carried out with GeneSpace.

S. schenckii PAV pangenome showed 29.99% core, 52.76% accessory, and 17.25%
singleton protein orthogroups, while S. brasiliensis pangenome consisted of
46.23% core orthogroups, 44.82% accessory, and 8.95% singletons, challenging its
clonal nature. Moreover, high levels of chromosomal polymorphisms were
detected in both species.

The exploration of Sporothrix genetics is crucial for tackling the challenges posed
by sporotrichosis. Our pangenomes will help researchers to better identify the
underlying genetics of important phenotypic traits, including virulence, drug
resistance, and host-pathogen interactions.
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Abstract

Antimicrobial resistance threat has stimulated interest in natural molecules, such as
Essential Oils (EOs), which can affect microbial growth. The most widely studied
EO for its antimicrobial properties is certainly that obtained from Origanum
vulgare.

The study we present aims to evaluate the Origanum vulgare Essential Oil (OEO)
activity against Staphylococcus aureus, and to study synergistic effect of OEO in
combination with seven antibiotics on biofilm formation and Quorum Sensing
(QS). We also studied global adenine and cytosine methylation to check epigenetic
changes in response to OEO.

Antibacterial activity and synergism on bacterial growth were evaluated by
microdilution broth and checkerboard assay, respectively, biofilm formation by
crystal violet, QS by the expression analysis of genes involved in the process.
Epigenetic changes were evaluated by ELISA assay.

The analyses revealed that OEO exhibits significant antibacterial activity and a
generalized synergistic effect on growth inhibition when combined with ampicillin,
gentamicin, tetracycline, and tobramycin. These combinations significantly inhibit
biofilm formation, downregulate QS genes (agrA, hld, RNAIIL, rot). Cytosine and
adenine methylation modifications were observed to occur.

Taken together, our observations provide evidence about the role of OEO in
enhancing the action of antibiotics by influencing key processes involved in
resistance mechanisms such as biofilm formation, possibly via epigenetic changes.
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Abstract

The growing global population is causing substantial increments in livestock
production, highlighting the need for sustainable feed alternatives. Insects as
Hermetia illucens larvae (BSFLs) offer a nutritious, cost-effective option. However,
antibiotic misuse in livestock has led antibiotic-resistant bacteria, underscoring the
urgency of finding antibiotic alternatives in feed.

Insects can be considered a rich source of soluble immune effectors with a high
antibacterial activity, like antimicrobial peptides (AMPs). AMPs have emerged as
promising alternatives to conventional antibiotics for their low potential to induce
bacterial resistance.

With the aim of investigating the immune response of BSFLs, we conducted an
initial characterization of the larvae’s systemic immune response following oral
exposure to Staphylococcus saprophyticus and Pseudomonas entomophila
bacteria, singly and in combination.

Experiments based on microbiological and biochemical assays on hemolymph
samples indicated that both bacteria were able to pass gut barriers, entering BSFL’s
body cavities, where they promoted a humoral immune response.

To clarity the activation pathways in the main organs involved in the immune
response during oral infection, we are performing a transcriptomic study of gut
and fat body samples from BSFLs exposed to a S. saprophyticus and P.
entomophila cocktail, over the first three days post-exposure. Data derived from
the first computational analyses will be shown.
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Abstract

Bacterial chromosome replication and gene expression are closely intertwined
processes, especially under rapid growth conditions. In species like Escherichia
coli, high growth rates induce a switch to mero-oligoploidy, where multiple active
replication forks create a gene dosage gradient along the chromosome
(multiplicity), from origin to terminus. Genes located near the origin are replicated
earlier and are thus present in higher copy numbers during fast growth, potentially
resulting in the increased expression of essential functions. Conversely, terminus-
proximal genes may experience reduced expression due to lower multiplicity. While
the impact of replication on gene expression is well-established, it remains unclear
whether this effect also extends to other cellular processes, particularly cellular
metabolism. By integrating genomic position, multiplicity values and expression
data into the E. coli genome-scale metabolic model, we here explore the role of the
multiplicity-driven unbalanced expression of ori- vs. ter-proximal genes on the
metabolic phenotype of the cell. As part of our study, we aim to formalize the
theoretical concept that gene expression results from both regulatory control and
gene copy number, and thereby to quantify the relative contribution of multiplicity
to overall expression and its metabolic impact.
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Abstract

Caspase-8 is a cysteine protease that plays a key role in apoptosis. Surprisingly,
Caspase-8 expression is retained and even enhanced in several tumors, including
glioblastoma (GBM), suggesting that cancer cells may rewire the canonical
apoptotic function of Caspase-8 to sustain tumor growth. We previously reported
that Caspase-8 is a negative prognostic factor and contributes to resistance against
ionizing radiations (IR) and Temozolomide, two DNA damaging agents, used in
standard GBM treatment. We therefore asked whether Caspase-8 may sustain
DNA repair pathways proficiency in GBM. Here we uncover an unexpected role
of Caspase-8 as promoter of DNA repair via the Homologous Recombination
(HR). We could show that IR promote Caspase-8 transient nuclear translocation
and its recruitment to the chromatin. Importantly, Caspase-8 promotes the
expression and the recruitment to the chromatin of RAD51 and CtIP. We also
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uncovered a synthetically lethal interaction between Caspase-8 and PARP
inhibition, that may enhance GBM response to IR. Finally, experiments using
Caspase-8-/- murine embryo fibroblasts and a Drosophila melanogaster Caspase-8
mutant, suggest that Caspase-8 may play an evolutionary conserved role in DNA
repair.
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Abstract

RTEL1 (Regulator of Telomere Flongation Helicase 1) is an iron—sulfur helicase of
the SF2 superfamily, structurally related to DDX11, which is involved in sister
chromatid cohesion and G-quadruplex (G4) resolution during DNA replication.
RTEL1 maintains telomere integrity by unwinding T-loops and facilitating
telomere replication, but also plays roles in resolving G4 and R-loops genome-
wide.

Since no direct role in cell cycle progression has been investigated so far, this
study aimed to explore potential extratelomeric functions of RTEL1, in this
context, RTEL1 knockdown in U251MG cells led to accumulate in prometaphase,
with reduced S and G2 phases and a >10-fold prolongation of mitosis compared
to control observed thanks to IF and time-lapse analysis. This was frequently
tollowed by cell death and blebbing. Notably, premature chromatid separation
(PCS) increased to 50%, compared to 3% in control cells.

RT-qPCR showed a a more than 3-fold decrease in CDC23 mRNA, a 4-fold
increase in TRIP13 mRNA, and a 50% reduction in BUBR1protein. These changes
suggest impaired APC/C activity and compromised spindle assembly cheackpoint
(SAC) function, consistent with mitotic arrest. TRIP13 upregulation may reflect a
cellular attempt to silence the SAC, despite checkpoint activation.

Altogether, the data suggest that RTEL1 silencing disrupts mitosis and activate

SAC, likely due to cohesion defects during replication similar to those seen in
DDX11-deficient cells.



4

A AGL.

| Associazione Genetica Italiana

Poster number 29

Presenting Author
Francesca Gorini

Title
Unravelling the Impact of the Base Excision Repair deficiency to Genomic
Instability and Inflammation

Francesca Gorinil, Anna Pisconel, Susanna Ambrosio2, Carmen Caiazzal, Anna Noviello2,
Barbara Majello2, Stefano Amentel

1 Department of Molecular Medicine and Medical Biotechnologies, University of Naples
Federico 11, 80131 Naples, Italy. 2 Department of Biology, University of Naples Federico 11,
80138 Naples, Italy

Abstract

One of the most common DNA base lesions caused by reactive oxygen species
(ROS) is the oxidation of guanine to 8-oxo-7,8-dihydroguanine (8-oxodG). In
human cells, this lesion is primarily repaired by the base excision repair (BER)
pathway. When BER is compromised, oxidative DNA damage accumulates,
leading to persistent activation of DNA damage response (DDR) pathways and
double-strand breaks (DSBs). Notably, in the absence of efficient BER, telomeres
exhibit increased susceptibility to oxidative damage, positioning them as key sites
of genomic instability that may contribute to the development of cancer and age-
related diseases. To investigate the role of BER in genome stability, we generated
breast epithelial cell lines (MCF10A and MCF7) depleted of APE1 or XRCC1,
core BER proteins. These BER deficiency resulted in increased 8-oxodG levels
and DSBs formation, as indicated by accumulation of number of 8-oxodG puncta
and YH2AX and 53BP1 foci, respectively. Notably, XRCC1 deficiency, more than
APET1 depletion, resulted in a significant increase in extranuclear DNA-containing
structures, such as chromatin-containing cytoplasmic fragments (CCFs). Given the
known susceptibility of telomeres to oxidative damage, we next assessed whether
BER defects promote telomeric instability. OxiDIP-seq revealed a significant
enrichment of 8-oxodG at telomeric regions. Furthermore, IF-teloFISH
demonstrated a marked increase in telomere-positive CCFs specifically in XRCC1-
deficient cells, highlighting a crucial role for XRCC1-mediated BER in preserving
telomere integrity. Finally, XRCC1-deficient cells displayed activation of the cGAS-
STING pathway, pro-inflammatory signaling, and features of cellular senescence.
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Altogether, our findings identify XRCC1 as a key suppressor of oxidative stress-
induced chromatin instability, cytosolic DNA accumulation, and innate immune
activation.
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Abstract

Telomerase Reverse Transcriptase (TERT) is recognised to have extra-telomeric
roles, including mitochondria localization. Previously, we showed that TERT is
associated with different regions of the mitochondrial DNA (mtDNA), enhancing
mitochondprial replication and transcription. This association may suggest either a
direct binding to mtDNA or an indirect interaction, mediated by proteins of the
nucleoid complex, responsible for mtDNA replication and transcription. To
identify TERT mitochondrial interactors, we performed a Proximity Ligation
Assay to investigate TERT binding to different nucleoid proteins. Additionally, we
observed reduced mitochondrial mass and no significant variation in mtDNA copy
number upon TERT expression that together with the increased replication, could
suggest that TERT activate a mechanism to mediate the clearance of damaged
mitochondria and influence the mitophagy mechanism.This hypothesis is
supported by transmission electron microscopy, which revealed higher number of
smaller-sized mitochondria and a significantly higher number of
mito/autophagosomes in TERT over-expressing cells. The collected data so far
suggest an indirect binding of TERT to mtDNA and a possible involvement in
mitochondrial biogenesis and turnover. Nevertheless, a deeper understanding of
the mechanism of function of these additional mitochondria player could help
further delineating and characterizing the wide panorama of mitochondrial
functions.
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Abstract

Spinal Muscular Atrophy (SMA) is caused by a deficiency of the Survival Motor
Neuron

(SMN) protein. Mutations in SMN disrupt mRNA splicing and translation, leading
to

maladaptive changes in transcriptomes, proteomes, neuroinflammation, and
metabolism,

which drive motor neuron degeneration in SMA patients. Using a Drosophila SMA
model,
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we found that systemic depletion of Smn leads to accumulation of RNA:DNA
hybrids (Rloops), increased DNA damage, dysregulation of amino acids and sugar
metabolism and

activation of the innate immune response, recapitulating key pathological features
reported

in mammalian models and severe SMA patients. Persistent DNA damage in Smn-
deficient

flies alters cell proliferation rates in larval brains and induces extensive cell death in
the

developing eye. Importantly here, we show that stimulating the resolution of
RNA:DNA

hybrids with transgenic human RNAse H1 prevents the accumulation of DNA
damage and

attenuates the transcriptome and amino acid alterations induced by Smn depletion,
mitigating the Smn-dependent cellular and developmental abnormalities, in Smn-
deficient

flies. Our data suggest that depletion of Smn causes an accumulation of aberrant
transcripts and chronic DNA damage, which—along with the altered metabolomic
profiles

associated with Smn deficiency—trigger systemic inflammatory responses,
ultimately

affecting neuronal function and survival.
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Abstract

Cells can convert mechanical forces into biochemical signals that influence their
tate and contribute to conditions like premature ageing, cancer, heart disease, and
muscular dystrophy, highlighting the potential importance of this aspect in
advancing our understanding of various diseases. Recent studies indicate that
nuclear actin filaments impact nuclear shape through increased tension and interact
with epigenetic mechanisms at multiple levels. While the translation of structural
cues into cellular functions and gene expression is being uncovered, the underlying
molecular mechanisms remain unclear. Our study investigated whether
mechanoresponsive pathways react to stimuli generated within the nucleus, such as
DNA double-strand breaks (DSB). We analysed cytoskeleton remodelling,
mechano-sensing pathways, and genome organization following DSB using the
epithelial cell line MCF10A-Asisi-ER, which allows simultaneous induction of
sequence-specific DSBs. We already showed that high molecular weight actin
species appear in the nucleus upon DNA damage, accompanied by epigenetic mark
changes. We are currently employing the Sequential Analysis of MacroMolecules
accessibilitY (SAMMY-seq) to analyse if changes in epigenetic marks might reflect
a specific reorganization of chromatin. Understanding the relationship between
DNA damage and nucleo-cytoskeleton dynamics will enhance our knowledge of
DNA stability and the connections between these crucial cell biology aspects.
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Abstract

Background: Colorectal cancer (CRC) is the third most common cancer
wotldwide. Genomic and epigenomic instability drive CRC progression and
therapy resistance. TET enzymes regulate DNA demethylation and maintain
epigenomic stability. Emerging evidence, including work from our group, supports
an oncosuppressive role for TET1 in CRC, yet the clinical significance of its
mutations, particularly regarding therapy response, remains unclear.

Methods: We analyzed 16,646 CRC samples from public datasets, using the AACR
GENIE cohort (n=10,856) as the discovery set and cBioPortal plus published
datasets (n=5,790) for validation. We assessed TET1 mutation frequency, type, co-
mutation patterns, and associations with MSI status, Tumor Mutational Burden
(TMB), stage, and explored therapeutically relevant deregulated pathways.

Results: TET1 mutations were recurrent across both cohorts and significantly
associated with MSI-H status, early-stage disease, and elevated TMB, suggesting a
potentially immune-responsive phenotype. In this context, frequent co-mutations
in DNA repair and kinase signaling genes revealed vulnerabilities that may be
targetable by immune checkpoint inhibitors, PARP inhibitors, and kinase
inhibitors.

Conclusions: TET1 mutations define a distinct molecular CRC subtype with
clinical relevance. Their association with targetable pathways underscores their
potential as biomarkers. Further studies are needed to clarify the impact of TET1
loss on therapy response in CRC.
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Abstract

DNA methylation is mostly found on cytosines within CpG dinucleotides.
Interestingly, repetitive DNA sequences, like the centromere, often contain high
densities of CpG dinucleotides and are frequently methylated. DNA
hypomethylation of these regions, a common characteristic of cancer cells, has
been correlated with aneuploidy, but the mechanism is still understudied.
Chromosome segregation relies on the attachment of the microtubules of the
mitotic spindle to the kinetochore, which is recruited at the centromere. This study
aims to elucidate how DNA methylation regulates genome stability. We induced
the loss of DNA methylation using engineered DLD-1 cancer cells, and upon
DNA hypomethylation, we confirmed aneuploidy induction. Moreover, DLD-1
cells were characterized by higher recruitment of centromere proteins without a
negative impact on microtubule-kinetochore attachment stability. However, we
observed mitotic errors. We also detected increased recruitment of Aurora B at
centromere, a kinase involved in the correction of wrong attachments. Despite
Aurora B increased recruitment, Astrin, a kinetochore-related protein, which is
increased when Aurora B is impaired, was also increased at kinetochore. Our study
highlights that DNA methylation potentially preserves the ploidy of cells by
regulating chromosome segregation. Further investigation is needed to clarify this
mechanism; however, our current results unveil the importance of DNA
methylation in chromosome stability.
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Abstract

Background: TET2 is a DNA demethylase essential for maintaining epigenomic
stability and a known tumor suppressor in blood cancers. Colorectal cancer (CRC)
is characterized by

genomic and epigenomic instability, which drives tumorigenesis. In mice, TET2
loss promotes inflammation, a key CRC driver. Emerging evidence suggests TET2
modulates responses to cancer therapies. However, its role in CRC pathogenesis
and therapeutic outcomes remains pootly defined.

Material and methods: We analyzed 889 primary CRC samples from the AACR
GENIE BPC

CRC 2.0 dataset. An in-house pipeline identified TET2 mutations and assessed
associations

with clinico-molecular features, pathways, and therapy outcomes. Statistical
analyses were

performed where appropriate.

Results: ET2 mutations occurred in 6.4% of CRCs, mostly missense variants
(69.4%), and

were associated with stage 11, grade 11, right-sided tumors, and MSI-High status (all
p &lt; 0.05). TET2-mutated CRCs showed co-occurring alterations in DNA
damage response, DNA repair, and chromatin remodeling genes, higher mutation
counts, and distinct substitution patterns. POLE/POLD1 co-mutations (adj p &lt;
0.05) were also enriched. Patients with TET2-mutated tumors showed improved
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overall survival compared to wild-type following FOLFOX chemotherapy (p &lt;
0.05).

Conclusion: TET2 mutations in CRC are associated with specific clinico-molecular
patterns

and favorable survival following standard chemotherapy. Validation in larger
cohorts is ongoing.
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Abstract

Although less commonly used than internal dose indicators, biological effect
markers can be employed in risk assessment. Among the many studied biomarkers,
those detecting DNA damage are particularly useful for occupational safety, as they
predict carcinogenic processes. The micronucleus test is one of the most
recognized assays but is not applicable to mature human erythrocytes and requires
invasive blood sampling for lymphocyte analysis, thus limiting its use to research.
A new method has been developed that enables performing the test non-
invasively, rapidly, and cost-effectively on immature erythrocytes (reticulocytes) in
blood smears obtained via finger prick. The protocol is supported by automated
software. The test requires only 5 microliters of blood and has demonstrated
adequate sensitivity and specificity. It has been validated on samples from
individuals with varying mutagen exposure levels. This innovative approach allows
the micronucleus test to be applied to human blood samples in a manner
compatible with occupational safety procedures.
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Abstract

Urbanization imposes intense environmental pressures on plants, driving rapid
adaptation. Raphanus raphanistrum (wild radish) is known for its competitiveness
and adaptability; however, its genomic response to urban environments remains
poorly understood. Here, we analyzed gene expression and genomic variability
trom 70 and 89 individuals, respectively, across a gradient of impervious surface
coverage and four distinct soil types to seek genes responsible for adaptations to
urban environments.

Focusing on the two most ecologically divergent habitat types —natural
(impervious surface =15%) and urban (=75%) — we identified differentially
expressed genes, suggesting environment-specific responses in gene expression.
We integrated these results with genome-wide single-nucleotide polymorphism
(SNP) data to identify candidate targets of selection and adaptive divergence
between natural and urban populations among the top 1% SNPs of the Fst
distribution, looking for potential loci under divergent selection.

Preliminary analysis showed many highly differentiated SNPs near genes involved
in key functions, such as hexokinase-1 (glucose metabolism), homeobox-leucine
zipper transcription factors (plant development and stress response), and proteins
linked to degradation and lipid transport, suggesting functional effects on gene
expression or protein activity.

This ongoing work lays the groundwork for further studies on urban-driven
adaptation in wild radish.
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Abstract

Secondary grasslands are semi-natural habitats that have emerged from the human
transformation of wooded landscapes. As evidenced by the increased attention
trom the European Community, these ecosystems have significant ecological value,
grazing animals encourage seed dispersal and allowing the establishment of
diversified plant communities. Abandoning traditional practices often leads to the
loss of biodiversity and the progressive invasion of shrubs and trees, which can
lead to the development of secondary forests with consequent loss of biodiversity.
Therefore, the aim of this work was to investigate the population genetic structure
of Bromus erectus and Phleum ambiguum, two key grass species of these habitats,
sampled from three sites in the Gola della Rossa and Frasassi Regional Natural
Park in the Marche region (Vallemontagnana, Monte Murano, and Castelletta).
After DNA isolation, the sequencing was conducted using the double restriction
site-associated DNA digestion (ddRAD) technique. Results obtained for B. erectus
showed a clear population genetic structure between specimens of the three
sampling sites, whereas in the case of P. ambiguum, the absence of genetic
structure between the three sampling sites was observed, suggesting a panmictic
population. These contrasting patterns suggest that seed mixtures should be
formulated specifically for each area taking into account the genetic features of
local plants.
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Abstract

It is now scientifically accepted that plants can store information about
environmental stress to which they are subjected in order to be more ready to react
in case of subsequent stress. This mechanism is also heritable and serves to
increase the resilience of the crop to abiotic or biotic stresses in subsequent
generations. The general objective of this work was to shed light on the molecular
regulatory networks underlying these complex molecular mechanisms in response
to drought in legumes. To achieve this goal, we used a multi-omics approach
(RNA-seq, methylome and metabolome analysis) integrated with biochemical and
phenotypic analyses in chickpea as a model for these crops. In this presentation,
we will show the results of three years of experiments on parental and filial
generations subjected to stress. Plants memorized stress at the level of their
epigenome, determining changes in filial generations related to morphological
aspects and growth behavior aimed at achieving greater adaptation to this stress.
These phenotypic effects have been linked to the upregulation of several
transcripts and enzymes involved in antioxidant and abiotic stress response
processes. In conclusion, these data may contribute to the development of future
genetic improvement strategies aimed at intelligent implementation approaches in
the future cultivation of sustainable crops such as legumes.
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Abstract

Cultivated rice (Oryza sativa L.) was domesticated from O. rufipogon. Owing to
long-term natural selection, wild rice is highly tolerant to biotic and abiotic stress,
and is thus a natural repository of untapped diversity for the genetic improvement
of modern rice.

A total of 197 wild rice accessions from Asian countries located above the Tropic
of Cancer (23°26'11.2" North) were chosen based on available geolocation
information and sequenced. The selected accessions were from different soil and
climate conditions, which can be grouped into four macro types as low
temperature mean (range 11 °C-21 °C), high temperature mean (around 29 °C),
low water availability (range 575-1100 mm) and water availability (range 3548-2228
mm).

The sequencing coverage was 20x with short reads for all accessions, excluding two
accessions (W1943 and OR 602-131-2), which were sequenced with a hybrid
procedure (short and long reads), assembled and annotated. Sequencing data
allowed identification of 30,318,790 SNPs and 4,881,363 INDELSs, which were
used for phylogenetic and structural analyses, and for comparing haplotype
structures among wild rice, historical and modern European cultivars. Preliminary
landscape genomics using pedoclimatic data were attempted with the aim of
identifying possible haplotypes associated with adaptation to peculiar
environments.

Acknowledgements: PHENO-GEN, BaC Spoke n. 1 of CN AGRITECH; AGER
project (Rif. 2022-2903) Micro4Life
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Abstract

Plants deploy several strategies to endure remarkable levels of drought stress,
including the synchronization of flowering time with the rainy season to anticipate
summer drought. This strategy, referred to as drought escape (DE) can also be
plastically adjusted in Arabidopsis. A long-standing question revolves around
elucidating the molecular control of DE to gain insights into developmental
plasticity in response to water deficit. The genetic dissection of DE exposed at
least two major signaling networks which unfold at different temporal and tissue
scales: the photoperiodic pathway, and the phytohormone abscisic acid (ABA). In
the leaf, photoperiod-activated signals and ABA converge upon the transcriptional
activation of the florigen gene FT. We've discovered that ABA promotes the
recruitment of CONSTANS (CO) to the proximal promoter of FT, enhancing its
transcriptional activation. Reduced CO recruitment in ABA-deficient mutants
hampers RNAPol I occupancy at the transcription start site of F'T, leading to
diminished transcription. Additionally, we'll discuss our ongoing investigation into
the substantial DE variability in Arabidopsis. We mapped a main effect QTL that
underlies DE repression in the C24 ecotype. Using Crispr-Cas9 editing we could
demonstrate the role of FRIGIDA (FRI) as the causal allele for the non-DE
phenotype of C24. Furthermore, we could show that FRI action depends on the
regulation of FLOWERING LOCUS C (FLC) and mutations in FL.C can also
recuperate DE in C24. Given that FLC governs water-saving strategies, we
speculate that the balance between FLLC and FT activations in various Arabidopsis
accessions may play a vital role in coordinating flowering time based on prevailing
watering conditions, thereby optimizing fitness.
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Abstract

Plant inflorescence architecture is an important determinant for its reproductive
success but also of great agronomical interest since it determines yield in many
crops. Especially, considering the fast increase in world population and the need to
prevent further expansion of use of natural habitats for agriculture practice, yield
increase per hectare is of enormous importance. Rice yield increase is central to
this issue since world population growth is highest in countries where rice is the
main food source.

In rice the inflorescence meristem, (rachis meristem) starts to develop primary
branches. On these primary branches secondary branches are often formed which
develop spikelet meristems that develop the florets (flowers). The result is a
determinate panicle type inflorescence structure. The timing of determinate
spikelet meristem development determines the number of branches and seeds that
will develop. Our lab is interested in the molecular mechanism that control the
identity of the different reproductive meristems since it determines the final
architecture. Recently, we laser micro-dissected the rice reproductive meristems
and used this material for RNAseq analysis. This resulted in the identification of
ALOG genes putatively involved in inflorescence development and panicle
branching. Using CRISPR-Cas9 technology we have mutated OsG1L1, OsG1L2
and (TAW1) OsG1L5 and studied their roles in inflorescence development and the
regulatory networks controlled by these transcription factors. The latest results will
be presented.
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Abstract

Blood orange (Citrus sinensis L. Osbeck) is a valuable source of bioactive
compounds and anthocyanins, responsible for both its health benefits and
distinctive purple pigmentation. However, global warming and milder winters
threaten the synthesis of anthocyanins and the overall production of blood oranges
in the Mediterranean. To address these challenges and emerging pathogen threats,
advanced breeding strategies are needed, but solid genomic resources are currently
lacking for blood orange. To fill this gap, The Valfruit project (Agritech Spoke 1)
aims to develop a comprehensive blood orange pangenome. Eleven accessions
were selected, representing the species' genetic and phenotypic diversity, including
three major varietal groups and eight historical ones. High-molecular-weight DNA
was extracted and sequenced using Oxford Nanopore Technology (ONT), yielding
long reads with an average N50 of 37kbp and a genome coverage of 60x. Genomes
were assembled with Hifiasm, resulting in haplotigs ranging from 326 to 346 Mb,
showing high contiguity (median contig N50 32 kbp) and completeness (median
99% BUSCO). Assemblies were refined by polishing with Illumina data. A graph-
based pangenome is being constructed using Minigraph-Cactus, allowing
visualization of genetic variation across accessions. The availability of this
pangenome will facilitate the application of new breeding technologies and provide
insights into the origin and domestication of blood orange.



4

A AGL.

| Associazione Genetica Italiana

Poster number 44

Presenting Author
Veronica Gregis

Title
Unveiling Phyllotaxis Within the Meristem: A REM—ARF Complex Shapes

Inflorescence Architecture

Francesca Caselli 1, Carlotta Ferrario 1, Veronica Beretta 1, Veronica Astrid Morlacchil, Renaud
Dumas 2, Humberto Herrera-Ubaldo 3,4, Stefan de Folter 3, Martin Kater 1, Veronica Gregis

1

1. Universita degli Studi di Milano, Dipartimento di Bioscienze, Milan, Italy 2. Université
Grenoble Alpes/iRTSV/CEA, Laboratoire Physiologie Cellulaire et Végétale, Grenoble, France
3. Centro de Investigacion y de Estudios Avanzados del Instituto Politécnico Nacional, Unidad
de Gendémica Avanzada (UGA-Langebio), Irapuato, Mexico 4. Present address: Department of
Plant Sciences, University of Cambridge, Cambridge CB2 3EA, UK (*)Presenting Author

Abstract

Inflorescence architecture is defined early by meristem activity and identity. In
Arabidopsis thaliana, floral meristems arise from the inflorescence meristem in a
precise spatiotemporal sequence, creating the 137.5° phyllotactic spiral.
Understanding the genetic programs governing inflorescence development is
crucial for insights into cell division, growth, and differentiation, as well as for
agricultural traits like fruit and seed production.

REM34/35 transcription factors cooperate with auxin response factors ARF7/19
to control inflorescence architecture. This REM—ARF complex modulates cell-
cycle rate and meristem size to position floral primordia. rem34 rem35 and arf7
arf19 double mutants—and the rem34 rem35 arf7 arf19 quadruple mutant—
display altered phyllotaxis: alongside 137.5°, siliques diverge at 90° and 180°.

Our model proposes that auxin-activated ARF7/19 recruit REM34/35 to regulate
LBD18 and PUCHI. Mutants in these targets phenocopy rem and arf mutants,
indicating that the complex confines cell division to defined meristematic domains,
indirectly setting meristem size and floral meristem placement.
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Phylogenetic analysis groups LBD18 and LBD30 in clade 4 (39% C-terminal
identity); their adjacency to LBD19 on chromosome II and LBD31 on
chromosome 1V reflects duplications 24—40 million years ago, suggesting
conserved meristem regulation. We are extending these findings to Oryza sativa by
studying homologous ARF and L.LBD genes.
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Abstract

We developed pipelines to analyze allelic imbalance in total and polysome-bound
mRNAs from RNA-seq data of HCT116, MCF7, and RPE-1 cells, identifying
>300 candidate tranSNPs, i.e., single-nucleotide polymorphisms influencing
mRNA translation. One example is rs1053639 (T/A) in the 3'UTR of DDIT4, an
mTORCT inhibitor. The T allele showed higher polysome association and led to
higher DDIT4 protein levels. The RNA-binding protein RBMX was found to
influence this allele-dependent difference by RNA-EMSA, RIP, smiFISH, and
depletion assays in edited cells homozygous for either SNP allele. Functionally, it
was established that the TT genotype repressed mTORC1 more effectively, while
AA clones outcompeted the TT ones in vitro or when injected in zebrafish. The
AA genotype was associated with a poorer prognosis in cancer. Another example is
rs1554710467 (G/A), a rare variant leading to the R183H change in EIF4H.
Quantitative proteomics revealed that the alternative H183 peptide was more
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abundant, consistent with the higher
representation of the alternative allele in
polysomal RNA. Sucrose-gradient cytoplasmic fractionation and protein half-life
measurements indicate that the EIF4H R183H variant is functional. These studies
demonstrate effective frameworks for identifying both noncoding and coding
genetic variants that can drive inter-individual variability in mRNA post-
transcriptional and translational regulation, crucial layers of gene expression
control impacting disease phenotypes.
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Abstract

Kidney stone disease (KSD) is the most common urological recurrent disorder,
affecting about 10% of the population, with rising worldwide prevalence. KSD is
caused by the intricate interplay of genetic, epigenetic, and environmental factors,
making its clinical management challenging. This observational multicenter-based
longitudinal study aims to thoroughly investigate the causes and course of KSD in
the Calabria region by developing comprehensive risk profiles of patients with
kidney stones. Using power analysis, the statistically significant number of
participants was estimated. Overall, during the study, a minimum of 390 adult
patients (age >18) with at least one kidney stone episode will be recruited at
Romolo Hospital in Rocca di Neto (KR). The study will include collecting clinical
data, blood and urine laboratory parameters, and results of kidney stone
composition analysis. Besides, details on lifestyle and diet habits will be gathered
through a comprehensive questionnaire. Blood, plasma, and urine samples will be
stored in a dedicated biobank at the Genetic Laboratory of the University of
Calabria, where genetic and epigenetic variability will be analyzed. This combined
information will allow for the creation of individual risk profiles for patients with
KSD in the Calabrian population. These profiles will serve as a valuable resource
for future research aimed at improving personalized management of KSD,
ultimately reducing the risk of stone recurrence.
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Abstract

Cross-breeding is becoming increasingly common in French Bulldogs, mainly due
to their widespread popularity and commercial appeal. This contributes to a higher
incidence of congenital malformations and diseases. In this study, we present a
multidisciplinary genomic investigation of Brutus, a French Bulldog with anatomic
external and internal genitalia anomalies, consistent with a hermaphroditic
condition. Using a combination of molecular genetics, conventional cytogenetics,
and bioinformatic analysis, we characterized Brutus’s genome and compared it to
those of three healthy male French Bulldogs, including his father. Our results
revealed a Robertsonian translocation involving chromosome 23, associated with
sex reversal syndrome in dogs, the absence of SRY regions, and 43 SNVs not
inherited from the father. ROH analysis indicated a high number of homozygous
segments, likely due to sibling mating. This case underlines the importance of
genetic monitoring in breeding practices to safeguard the health of dog breeds.
These multidisciplinary approach lays the foundation for future research, such as
the ongoing investigation into cleft lip/palate malformations observed in a separate

French Bulldog family.
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Abstract

Psoriasis is a chronic immune-mediated skin disease caused by a complex interplay
of genetic and environmental factors, affecting 2—3% of the global population. Its
multifactorial pathogenesis challenges accurate diagnosis, prognosis, and treatment.
Emerging evidence suggests that nutritional interventions, particularly the
exclusion of immunogenic and pro-inflammatory nutrients, may help relieve
symptoms. We conducted a longitudinal multiomic study to define the molecular
fingerprint of psoriasis in response to a personalized anti-inflammatory, gluten-and
dairy-free diet. Plaque psoriatic patients were enrolled, monitored, and compared
before, at the end and after a period of free diet. Clinical outcomes were assessed
via the Psoriasis Area and Severity Index (PASI), while molecular profiling
included serum metabolomics and plasma circulating miRNA (miRNome).
Following the diet, patients exhibited a marked clinical improvement. Although
miRNome analysis is still ongoing, metabolomic analysis revealed distinct profiles
between patients and controls and significant time-dependent changes in several
biomarkers such as ketone bodies, organic acids, and several essential/non-
essential amino acids. Our data suggest that a targeted nutritional approach can
induce measurable clinical and molecular changes, offering a promising way for
personalized psoriasis management.
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Abstract

Background: centromeric regions are characterized by arrays of satellite DNA that
can organize into Higher-Order Repeats (HORs). Analyzing these complex
structures has been challenging due to their repetitive nature and rapid evolution,
resulting in precise HOR annotation achieved only in human centromeres. The
advent of long-read sequencing technologies has enabled comprehensive
sequencing of these regions, but the increasing data volume necessitates
bioinformatics tools that can efficiently handle large datasets, provide thorough
analyses, and require minimal prior information for new genomes.

Methods: we developed CENdetectHOR, a computational tool designed to
identify and analyze HOR arrays in centromeric regions across diverse organisms
without requiring a priori information. CENdetectHOR employs a systematic
workflow that detects repetitive regions, extracts non-overlapping monomers,
clusters them into families, and conducts phylogenetic analyses to identify HOR
arrays. We validated its application using the human telomere-to-telomere (T2T)
genome assembly and extended it to the T2T genomes of great apes.

Results: CENdetectHOR annotated 160 HORs across 24 human chromosomes,
with compositions ranging from 2 to 42 families, matching previous annotations
while identifying HOR variants in 21 chromosomes — an achievement previously
possible through precomputed hidden Markov models. Additionally, we
completely annotated HORSs in great ape genomes for the first time in both
assembled haplotypes, allowing for comparative assessments of centromeric region
variability within the same genome and among species.

Conclusion: CENdetectHOR is a powerful tool for advancing research on
centromere structure and evolution. It provides a detailed landscape of HORs in
great apes and enhances our understanding of their evolutionary history.
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Abstract

SARS-CoV-2 remains a global health concern due to limited understanding of the
duration and specificity of immune responses following infection or vaccination.
The Spike protein, the main antigenic target, is composed of two subunits: S1,
which includes the receptor-binding domain, and S2, which mediates membrane
tusion. We developed a peptide-based ELISA to assess the IgG and IgM responses
against peptides derived from both regions. The aim was to identify immunogenic
portions of Spike and compare antibody profiles in naive individuals, vaccinated
subjects, and patients infected before or after vaccination. We analyzed 30 sera
collected from vaccinated individuals—at baseline, 21 days after the first dose, and
15 days after the second dose—stratified by infection history. Additionally, we
evaluated IgG reactivity in 51 sera from naive subjects, from patients infected
before the start of the vaccination course, and from those infected after the third
dose, at multiple time points: the first vaccine dose, the second dose, six months
after the second dose, and three weeks following the third dose. IgM response was
highly heterogeneous and targeted both regions, whereas IgG antibodies mainly
reacted with S1 peptides, especially in vaccinated individuals. Natural infection
induced a broader IgG response, targeting epitopes in both S1 and S2 regions,
suggesting wider immunogenic coverage than vaccination alone.
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Abstract

Recurrent failure to achieve pregnancy despite multiple transfers of
morphologically high-quality embryos remains a major issue in human
reproductive health. A significant proportion of these cases lack a defined etiology
and is classified as idiopathic infertility.

Recent studies suggest that small balanced chromosomal rearrangements, such as
inversions and translocations, may contribute to these failures but often go
undetected by standard cytogenetic techniques. Our project employs advanced
sequencing technologies to uncover hidden genetic causes of implantation failure.
Specifically, we use Single-cell Template Strand Sequencing, a high-resolution
method capable of detecting balanced structural variants as small as 1 kb,
surpassing the limits of conventional cytogenetics. In addition, whole-genome
short- and long-read sequencing enables the detection of rare sequence-level
mutations—such as SNV, indels, and CNVs—including those in non-coding
regions potentially affecting early embryo development. Through integrated
analysis, we aim to generate a comprehensive atlas of pathogenic genomic
alterations associated with recurrent implantation failure, enabling more accurate
diagnoses and laying the foundation for personalized reproductive care.
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Abstract

CMS4 colorectal cancer is an aggressive subtype characterized by stromal richness,
EMT features, and poor prognosis. NF-YA, the regulatory subunit of the NF-Y
complex, has two isoforms generated by alternative splicing: NF-YAl and NF-YAs,
which differ in the transactivation domain. NF-YAl is enriched in CMS4 and
associated with invasiveness and reduced survival. However, the mechanisms
regulating its splicing and its impact on tumor progression and the
microenvironment (TME) remain unclear.

We identified splicing factors regulating NF-YA isoforms by screening 40
candidates predicted from CRC patient datasets based on NF-YAl/NF-YAs ratios.
Among them, RBFOX2 and HNRNPA2B1 emerged as key regulators -involved in
exon inclusion and exon skipping, respectively- and both modulated during EMT
alongside NF-YA isoforms. In turn, NF-YAI upregulation promotes EMT via the
TGF- pathway, and isoform-specific siRNA silencing reverses EMT features in
CRC cells.

Further, we showed that NF-Y Al reprograms CRC cell metabolism toward
glutamine synthesis and release via direct transcriptional regulation, thereby
modulating the TME. Specifically, NF-Y Al-expressing cells promote fibroblast-to-
CAF transition and M1-to-M2 macrophage polarization -both features enriched in
CMS4 tumors- under 2D and 3D culture conditions.

These findings uncover a link between splicing control, EMT, and TME
remodeling in CRC, supporting NF-YAl splice switching strategy as a novel
therapeutic approach in aggressive subtypes.
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Abstract

Heterogeneous nuclear ribonucleoproteins (hnRNPs) are a large family of RNA-
binding proteins (RBPs) participating in many aspects of nucleic acids metabolism.
Their functions include regulation of alternative splicing, transcription and
translation, and alterations in their activity have been linked to a wide range of
diseases. In Drosophila melanogaster, Hrb87F/Hrp36 is one homolog of the
human hanRNPA/B subgroup, associated to multiple neurodegenerative diseases.
Hrb87F is known for its roles in omega speckles formation, alternative splicing and
telomere maintenance, and its dysregulation results in altered development,
reduced female fecundity and impaired stress tolerance. However, multiple
evidence from various Drosophila models of neurodegenerative disorders points
to its potential role in neuronal processes. With the aim of achieving a deep
tunctional understanding of Hrb87F, we have undertaken the identification of its
cell-specific RNA targets by applying the HyperTRIBE technique (Targets of
RNA-binding proteins identified by editing). Preliminary experiments performed in
S2R+ cells have identified targets that confirmed its involvement in already known
processes but also shed light on new roles in previously uncharacterized pathways,
like its participation in photoreceptors differentiation. This work represents a
crucial starting point to define Hrb87F’s role in D. melanogaster by pinpointing its
cell-specific targets.
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Abstract

miR-210 is one of the most evolutionarily conserved microRNAs, implicated in
numerous physiological and pathological processes. Recently, new roles of this
microRNA are emerging in the context of visual system homeostasis. Specifically,
recent studies in D. melanogaster have unveiled that miR-210 knock-out (KO)
leads to a progressive retinal degeneration characterized by the accumulation of
lipid droplets. Our investigation into lipid anabolism and catabolism revealed
significant alterations in gene expression within these pathways. Moreover, we
identified a direct target of miR-210, Acbp1, whose preliminary characterization
seems to suggest a potential role in the observed alterations. Since the conservation
of the effects of miR-210 depletion in the mammalian retina remained to be
investigated, we provided the first morphological characterization of miR-210 KO
mice retinas, highlighting a significant photoreceptor degeneration. However,
despite evaluating mice lipid metabolism, circadian behaviour, and retinal
transcriptomes, we found no similarities with the fly model, suggesting divergent
mechanisms of degeneration between the two species. Simultaneously,
transcriptomic profiling of miR-210 KO fly brains revealed the potential existence
of a shared upstream mechanism contributing to retinal degeneration in both flies
and mammals. Further characterization of these models will elucidate the
conserved and species-specific roles of miR-210 in the visual system homeostasis.
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Abstract

Leishmaniasis is a vector-borne zoonosis endemic to the Mediterranean, with
Leishmania infantum being the main etiological agent, affecting both humans and
dogs. While Phlebotomus spp. are confirmed vectors, the high density of
Sergentomyia minuta in areas such as eastern Sicily and the recurrent detection of
Leishmania DNA in this species raise questions about its possible role in
transmission. S. minuta, historically considered a vector of L. tarentolae
(Sauroleishmania) in reptiles, can also feed on mammals, suggesting a potential role
in zoonotic cycles with potential implications for public health. Recent studies in
southern Italy and Portugal have identified L. infantum DNA in S. minuta,
including specimens with human and canine blood, implying a possible
involvement in transmission to mammals. In this study, we applied a rapid and
sensitive molecular test, based on PCR-RFLP, to detect Leishmania DNA in S.
minuta collected in Sicily. The analysis revealed a high prevalence of L. tarentolae,
but no evidence of L. infantum. The method proved effective in distinguishing
closely related species, offering potential for improved simple and rapid diagnosis
of pathogenic forms. Although L. infantum was not detected in our samples,
tuture analysis of blood-fed females for mammalian DNA could help clarify
whether S. minuta might act as a bridge vector in the transmission of Leishmania
to humans.
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Abstract

The tumor suppressor p19ARF is traditionally known for its role in cell cycle
regulation and tumor surveillance. Recent findings, however, reveal an emerging
role in development, differentiation, and stem cell self-renewal, positioning it at the
crossroads between cancer biology and cellular differentiation. We aimed to study
Arf involvement in pancreatic lineage specification using in vitro differentiation of
mouse embryonic stem cells (mESCs). Through CRISPR/Cas9-mediated
mutagenesis of the Arf gene, we uncovered a previously unrecognized function of
p19ARF, demonstrating that mutant mESCs fail to efficiently differentiate into
pancreatic progenitors.

To further characterize this phenotype, we performed a comprehensive set of
analyses, including real-time PCR, Western blotting, fluorescence-based assays, and
transcriptomic profiling. Together, these analyses confirmed a marked
downregulation of key markers of the endoderm specification lineage in Arf-
mutated cells and revealed significant alterations in cytoskeletal organization and
cellular metabolism, underlying a new role for p19ARF in guiding endodermal
differentiation expanding its relevance beyond tumor suppression.



4

A AGL.

| Associazione Genetica Italiana

Poster number 57

Presenting Author
Elisa Carotti

Title
Population genetics of Chamelea species throughout the Mediterranean and
surrounding areas

Elisa Carottil, Chiara Spinsantel, Federica Carduccil, Maria Assunta Biscottil, Adriana
Canapal, David L. ]. Vendrami2, Marco Baruccal,3

1 Department of Life and Environmental Sciences (Polytechnic University of Marche) 2
Department of Department of Animal Behavior (University of Bielefeld) 3 This project was
funded under the PRIN 2022 “Population genetics and local adaptation of the Mediterranean
Chamelea gallina for conservation and management actions”, CUPI531D23003310006, financed
by European Union — Next Generation EU, Mission 4 “Education and Research” of the
National Recovery and Resilience Plan, specifically Component C2 - Investment 1.1, fund for
the national Research Program and Projects of Significant National Interest (PRIN) — under the
National Recovery and Resilience Plan.

Abstract

Chamelea gallina is a bivalve mollusk from the Veneridae family, inhabiting sandy
coastal areas down to 20 meters deep. It is a key resource for the European
tisheries, but overfishing and environmental fluctuations have caused a sharp
population decline, threatening its biological and economic sustainability. To assess
the genetic health of C. gallina, 160 specimens were collected from eight
Mediterranean sites (Spain, Portugal, Sicily, Turkey, and four along the Adriatic
coast), together with 40 individuals of the congeneric species Chamelea striatula
from the Atlantic coast (Portugal) and the North Sea (Dogger Bank). Using
ddRAD-seq, thousands of SNP markers were obtained to analyze the genetic
structure of the Chamelea genus.

The results revealed two clearly distinct genetic groups: one related to C. gallina
and one to C. striatula. Within C. gallina, the Turkish samples belonged to a
genetically distinct population as well as those collected along the Iberian coasts.
Sicilian individuals showed genetic links across samples collected in other
Mediterranean sites, including those of the Adriatic Sea. In this latter area, no
significant genetic structure was detected among specimens of the four sampling
sites, confirming previous findings of a panmictic population. These results
provide valuable insights into current genetic diversity levels of the Chamelea
genus and the potential ability of these species to adapt to environmental changes.
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Abstract

Eye colour is a complex polygenic trait regulated by multiple loci, with the OCA2—
HERC2 region playing a key role in melanin production. The intronic SNP
rs12913832:A>G, located within a regulatory region of HERC2, modulates OCA2
expression via chromatin remodeling. The AA genotype is linked to darker
pigmentation, the GG to lighter eye colors. We analyzed rs12913832 the Sicilian
population, historically shaped by diverse Mediterranean and Middle Eastern
influences. Iris pigmentation was measured using Image] and classified into
melanin-based intensity categories. A significant association emerged between
rs12913832 variants and pigmentation intensity, confirming the locus’s regulatory
role. However, the phenotypic distinction between AA and AG carriers was less
defined, reflecting the complexity of intermediate eye colors. Comparative analysis
also addresses the inadequacy of current classifications in capturing intermediate
phenotypes. Our results highlight the limits of categorical models in describing
such variation and the need for refined quantitative phenotyping. Gene—gene
interactions and local genetic background should be considered when interpreting
complex traits, particularly in the context of Forensic DNA Phenotyping (FDP).
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Abstract

To investigate heat-stress responses of two habitat-forming plant species in the
Venice Lagoon, Sporobolus maritimus (native) and S. anglicus (invasive), we
exposed individuals to an artificial heatwave under laboratory-controlled
conditions. Morpho-physiological responses (survival, photosynthetic efficiency,
antioxidant defenses, quali and quantitative variations of photosynthetic pigment,
chloroplast membrane organization, metabolites variation) were monitored before,
during and after (recovery phase) the heatwave. Additionally, we generated a de-
novo transcriptome to identify DEGs across species and conditions.

Shoot mortality was observed in the native species (75%), with individuals failing
to recover completely after the heatwave. Functional parameters, such as Fv'/Fm’,
PII, PNPQ, PNO, remained significantly lower at the end of the recovery phase
compared to both baseline and heatwave levels. Conversely, S. anglicus exhibited a
high tolerance to heatwave-stress, showing no shoot mortality and complete
recovery by the end of the recovery period. Early findings on metabolites show
that Vitamin E becomes more active in both species during the heatwave. On the
other hand, zeaxanthin behaves differently in each species. When we looked at
gene functions (GO analysis), we found changes in processes related to
photosynthesis (like the Calvin cycle), synthesis of chlorophylls and carotenoids,
thylakoid membranes organization, and how cells deal with oxidative stress.
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Abstract

Aedes japonicus, native to East Asia, is an invasive mosquito spreading across
North America and Europe, likely due to its tolerance of temperate climates. It is
capable of transmitting filarial worms and viruses such as West Nile and Zika,
posing a global health risk. Understanding the genetics of this species is essential
for uncovering the mechanisms of blood feeding, host-parasite interactions,
reproduction, sex differentiation, and identifying new targets for control strategies.
We conducted RNA-seq analysis across various developmental stages. We
performed de novo transcriptome assembly from pools of embryos, larvae, male
and female pupae and adults, assembling 424212 transcripts. Among them, 14352
transcripts were differentially expressed across the developmental stages, and 1427
between sexes. We focused on comparisons of embryos-larvae, larvae-pupae, and
pupae-adults to analyse the transitions between developmental stages, and the
comparison between male and female individuals to identify genes associated with
sexual differentiation. Comparing developmental stages, differentially expressed
genes with a higher statistically significant are involved in the functioning of neural
circuits, in tissue metamorphosis, and light reception. Examining males and
temales, there are more genes upregulated in males, many of which are related to
spermatogenesis. In summary, our study represents a first step in identifying
pivotal developmental and sex-biased genes in Ae. japonicus.
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Abstract

Incomplete Lineage Sorting (ILS) is an evolutionary process in which gene
genealogies are discordant from the species tree due to ancestral polymorphism
that does not completely sort out before speciation occurs. Since the extent and
distribution of ILS fragments along the genome depends on the effective
population sizes and split times, their modelling reveals key insights into the
ancestral evolutionary history of the species involved. Moreover, even though ILS
is thought of as a neutral process, deviations from the neutral expectations—such as
an overrepresentation of coalescents at certain times, or an asymmetry in the ILS
topologies—might point to signatures of natural selection. For example, regions
evolving under balancing selection might favor maintaining ancient polymorphism
through ILS, even resulting in trans-species polymorphism.

Here, we considered ILS genomic distribution through the analysis of two
branches of the primate species tree, namely the Human-Chimpanzee-Gorilla and
Chimpanzee-Bonobo-Human branches, using TRAILS, an innovative statistical
approach based on the detection of ILS.

In doing so, we revealed regions characterised by an enrichment and depletion of
ILS, revealing adaptation due to balancing and directional selection processes.
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Abstract

Genome annotation still remains a critical and complex task in bioinformatics,
particularly for non-model organisms that lack well-defined genomic resources.
To address challenges in annotating eukaryotic gene structures, we have developed
bagRNA: a comprehensive, user-friendly, end-to-end annotation pipeline that
integrates ab-initio prediction, transcript alighment, and homology-based
approaches. This pipeline uses state-of-the-art tools such as AUGUSTUS, STAR
and StringTie but, unlike traditional pipelines, it is ncRNA-aware and retains these
non-coding elements, classifying them according to their predicted function. The
modular workflow requires minimal file input (just a genome assembly, protein
evidence and RINA-seq reads) and integrates essential bioinformatics processes
such as transcriptome assembly, gene model selection and correction, and
structural and functional annotation. We validated bagRNA by re-annotating the
genome of the non-model fungus Sporothrix schenckii, revealing a broader gene
repertoire than that annotated using other tools like funannotate and/or

BRAKER3.
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Abstract

The Sterile Insect Technique (SIT) is a widely adopted, environmentally sustainable
method for controlling Ceratitis capitata (medfly), a major agricultural pest. A key
requirement is the efficient production of male-only populations, typically achieved
through genetic sexing strains including female-specific conditional lethality, which
present technical and regulatory challenges. RNA interference (RNAi) provides a
non-transgenic, gene-specific alternative by targeting key genes underlying the sex
determination pathway, resulting in the masculinization of XX individuals rather
than their elimination.

We employed Dicer-substrate small interfering RNAs (DsiRNAs) to silence
Cctransformer (Cctra) and Cctransformer-2 (Cctra-2), two essential regulators of
temale development. Injection of DsiRNAs into XX embryos induced male-
specific splicing of Cctra, leading to phenotypically masculinized and fertile XX
individuals. Moreover, DsiRNAs injection in adult females resulted in systemic
gene silencing, as evidenced by the downregulation of target transcripts in the
ovaries.

Due to their small size, DsiRNAs are compatible with scalable delivery methods
such as embryo permeabilization, electroporation, and adult oral administration.
These findings support RNAi-induced sex reversal as a promising and flexible
approach for SIT, enabling conditional masculinization of XX individuals without
genetic modification and offering a potential solution to current bottlenecks in
male-only production.
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Abstract

During wound healing, epidermal stem cells restore epithelial integrity by activating
their plasticity, including migration. We previously demonstrated that these cells
can be primed by prior tissue repair, through the acquisition of epigenetic memory,
enabling them to mount a more efficient response to subsequent injuries (Levra
Levron Nat Cell Biol 2023).

To decipher the crosstalk between epidermal and other cell types, we integrated
single-cell RN A-seq and Spatial Transcriptomics data. These revealed cell-cell
interactions which represent a positive feedback loop that sustains the epidermal
epigenetic memory.

From a gene expression regulation perspective, only few chromatin players are
known to govern epidermal stem cell adaptation. To fill this gap, we developed an
integrated pooled genetic screening using two reciprocal transcriptional readouts to
minimize false positives. We reveal a network of chromatin factors controlling
epidermal cell activation, through the regulation of lineage identity, transposable
elements and genes involved in motility. Surprisingly, we also identify a chromatin
factor that can regulate cell motility, directly controlling multiple layers of gene
expression including transcription, splicing, RNA nuclear export, RNA transport
and RNA subcellular localization. This control varies according to gene sets with
different functions and allows local translation within subcellular compartments.
This chromatin-to-subcellular RNA transport represents a potential therapeutic
target to enhance wound healing.
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Abstract

Adipose-derived stem cells (ADSCs) possess remarkable potential for therapeutic
applications due to their anti-inflammatory properties and ability to differentiate
into chondrocytes. Enhancing ADSC functionality is crucial to optimize their
efficacy, particularly in inflammatory environments. This study investigated the
impact of extremely low-frequency electromagnetic fields (ELF-EMFs) on ADSCs
exposed to Tumor Necrosis Factor-a (TNF-a) induced inflammation. Two
exposure regimens were evaluated: 36 minutes twice daily and 72 minutes once
daily. The 36-minute twice-daily protocol effectively reduced inflammatory marker
expression, suppressed chemokine secretion, and decreased monocyte adhesion,
while maintaining cell viability. Mechanistic insights revealed a central role for
calcium signaling in mediating these anti-inflammatory effects. These findings
underscore the potential of ELF-EMFs to enhance the therapeutic properties of
ADSCs, making them more resilient and functional in challenging inflammatory
conditions. This approach holds promise for improving ADSC-based therapies,
particularly in applications like autologous transplantation for osteoarthritis and
other inflammatory diseases.
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Abstract

Tumor heterogeneity poses a considerable challenge in the accurate diagnosis,
prognosis and treatment of gastric cancer (GC), primarily due to genomic and
transcriptomic alterations. It has recently been established that metabolite
abundances vary in GC subtypes, thus emphasizing the critical importance of
metabolism in order to enhance comprehension of the molecular mechanisms
driving drug resistance, tumour progression and metastasis. Furthermore, it has
been demonstrated that tumor-related metabolites can serve as a novel class of
diagnostic biomarkers for GC, in addition to representing a novel avenue for GC
treatment. It is evident that metabolomic, in conjunction with transcriptomic and
methylome studies, can provide an effective framework for the dissection of
tumour heterogeneity, prediction of GC outcome and pharmacological response.
The objective of the present study is to generate a metabolome, transcriptome and
methylome dataset based on the analysis of tumoral, peritumoral and healthy
gastric mucosa samples. The generation of metabolomics data from human
specimens has already been accomplished. Transcriptomic and methylome analyses
are currently ongoing. This work will serve as an effective instrument for the
identification of metabolites, transcripts, and pathways, providing a comprehensive
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association between methylation, metabolic, and transcriptomic states with clinical
subtypes. Finally, given the significant expense associated with metabolomics
analysis, the dataset will be utilized to assess the efficacy of Al-based metabolite
inference methods. This will facilitate the development of a publicly accessible tool
for predicting metabolites from gene expression data.
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Abstract

Natural products derived from living organisms, including plants, fungi, and
microorganisms, are gaining recognition for their therapeutic potential due to their
safety profiles and environmental compatibility. Lavandula angustifolia, a plant
native to Mediterranean regions, is traditionally known for its aromatic, antiseptic,
anticonvulsant, and antioxidant properties. However, the molecular mechanisms
underlying these effects remain only partially understood.

In this study, the bioactivity of three distinct Lavandula angustifolia extracts was
investigated: one enriched in vegetal stem cells (A), another from the total plant
(B), and a byproduct resulting from the distillation process used to obtain essential
oils (C). HaCaT keratinocytes were used as an in vitro skin model. Our analyses
revealed that all extracts conferred protection against reactive oxygen species
(ROS) and UV-induced DNA damage. In addition, anti-inflammatory activity was
observed. Notably, the extract C exhibited the ability to modulate epigenetic
markers, suggesting an influence on gene expression regulation.

These findings highlight the potential of Lavandula angustifolia extracts not only as
bioactive agents in skin protection and anti-aging strategies, but also as modulators
of epigenetic and genetic stability, supporting their relevance in the context of
molecular genetics and cosmeceutical development.
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Abstract

Approximately 10% of all mutations associated with human genetic diseases are
nonsense mutations. Duchenne muscular dystrophy (DMD) is a severe muscle-
wasting disorder caused by mutations (~13% nonsense) in the X-linked DMD
gene, encoding dystrophin protein. Pharmacological induction of the translational
readthrough of premature termination codons (PTCs) offers a promising
therapeutic strategy to restore full-length, functional proteins in nonsense diseases.
NV848, a novel compound developed in our lab, has been shown to promote PTC
readthrough and restore CFTR protein expression in both in vitro and in vivo
models of cystic fibrosis. Here, we evaluated the efficacy of NV848 in mdx mice, a
widely used DMD model that harbors the spontaneous p.Q995X mutation. Mice
were orally administered with NV848 for 14 days. Forelimb grip strength test,
performed before, during, and after the treatment period, showed a significant
improvement in skeletal muscle functionality of treated mice compared to
untreated controls. Immunohistochemistry and immunofluorescence of skeletal
and cardiac muscle revealed a partial rescue of dystrophin protein expression and
localization following NV848 treatment. Additionally, RT-qPCR indicated a
moderate increase in DMD mRNA amount in treated mice, supporting the
observed protein-level rescue. Collectively, our findings support the potential of
NV848 as a Translational Readthrough-Inducing Drug for the treatment of DMD
and other nonsense related diseases.
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Abstract

The remote Alpine valley in northern Italy, Val Rendena, is home to an
autochthonous dual-purpose cattle breed with unique historical and genetic traits
preserved by their loyal human custodians despite geographic isolation and severe
epidemics since the 1700s. To trace its evolutionary history and maternal origins,
we assessed the mitochondrial DNA (mtDNA) variability and sequenced the
complete mitogenome of 137 Rendena dairy cows, selected to represent most
maternal lineages across the breed. We identified 86 distinct mtDNA haplotypes,
indicating a high haplotype diversity (Hd=0.986). Phylogenetic analyses revealed
that virtually all samples belong to the T macro-haplogroup (T3=91%; T2=7%;
T5=1%), with only one falling within the Q1 lineage. The comparison with 29 new
Alpine Grey mtDNAs (N haplotypes=26; Hd=0.990) revealed a strong genetic
proximity of the two Alpine cattle populations, suggesting either a recent common
ancestry or historical maternal gene flow. Notably, the analysis of Rendena
mtDNA variation within a West-Eurasian context showed an ancestral link with
the Balkans. However, the absence of haplotype sharing supports the uniqueness
of the Rendena maternal gene pool. The high degree of mtDNA variation allowed
us to refine the phylogeny within the T3 haplogroup, revealing a potential structure
in the Rendena population. This study highlights the importance of preserving
local cattle breeds as reservoirs of genetic diversity to support sustainable farming.
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Abstract

CARD14sh is a member of the CARMA protein family involved in regulating
inflammatory responses in human keratinocytes. Mutations in CARD14sh are
associated with inflammatory skin disorders such as psoriasis, although the
molecular mechanisms underlying this association remain pootly understood. In
this study, using a yeast two-hybrid assay, we identified IFITM2 as a novel
interactor of CARD14sh, the isoform predominantly expressed in keratinocytes.
Co-immunoprecipitation assays in HEK293T and HaCat cells confirmed the
interaction between IFITM2 and CARD14sh, and further revealed that IFITM2
also binds to BCLL10 and MALT1, two key components of the CBM complex.
Functional studies showed that IFITM2 alone promotes NF-xB activation;
however, when co-expressed with CARD14sh (wild-type or mutant), it significantly
inhibits NF-»B activity and reduces the expression of pro-inflammatory genes such
as 116, CCL5, and IFN-B. Moreover, in keratinocytes treated with poly(I:C),
IFITM?2 selectively modulates the expression of genes involved in inflammatory
and antiviral responses. These findings support a novel role for IFITM2 as a
negative regulator of CARD14sh-mediated inflammation.
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Abstract

Long non-coding RNAs (IncRNAs) are increasingly recognized as crucial
regulatory molecules in gene expression; however, their identification remains a
significant challenge in the field of genomics. Here, we present a novel machine
learning pipeline that leverages natural language processing (NLP) concepts to
accurately distinguish IncRNAs transcripts from protein-coding mRNAs. For
model training, we utilized human IncRNAs from NONCODE v5 and protein-
coding transcripts from GENCODE v40, ensuring balanced class representation.
Each sequence was transformed into a normalized 12-mer frequency vector using
length as an explicit feature to capture both compositional and structural
characteristics of the sequence. Model performance was evaluated across several
supervised machine learning algorithms using 5-fold cross-validation, with Random
Forest showing the highest accuracy (0.903). For external benchmarking, our tool
was compared to the widely adopted CPC2 software on independent datasets. Our
pipeline outperformed CPC2, misclassifying fewer transcripts: GENCODE human
(1,603 vs. 4,967 out of 59.927 transcripts); GENCODE mouse (3,427 vs. 9,271 out
of 155,946); NONCODE Arabidopsis (136 vs. 774 out of 3,763); and
NONCODE mouse (5,700 vs. 5,508 out of 131,697). These results demonstrate
the effectiveness and strong generalization of our NLP-inspired approach,
supporting its application in large-scale IncRNA discovery and identification across
species.
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Abstract

Metabolism is a crucial biological process sustaining all cellular functions through
energy production and synthesis of biomolecules (metabolites), which participate
not only as substrates and products in enzyme-catalyzed reactions but also regulate
processes at genomic, transcriptional, and translational levels, while mediating
interactions with the extracellular environment. Systematic analysis of in vivo
metabolic activity relies heavily on metabolomic data, which provide both
quantitative and qualitative information on metabolite abundance. Comparing
metabolic profiles across different conditions requires structured metabolic
representations. Genome-scale metabolic models (GEMs) are comprehensive,
annotated organism-specific networks of biochemical reactions enabling
computational exploration of metabolism. Yeast Saccharomyces cerevisiae is a
widely used eukaryotic model organism. Comprehensive integrated biological
information for yeast along with search and analysis tools to explore these data, are
available. Yet most metabolic pathway analysis tools lack detailed yeast-specific
annotations. We selected Yeast9, the state-of-the-art GEM for yeast, as basis for
developing a workflow integrating omics data. Differentially expressed genes and
metabolites were filtered and mapped onto the model to identify affected pathways
linked to enzymatic reactions. This approach improves specificity of multi-omics
analysis while minimizing manual intervention and enhancing biological
interpretation.
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Abstract

Neocentromeres are genomic regions that acquire centromeric activity in the
absence of typical satellite DNA. While often linked to genomic instability and
disease, some neocentromeres become fixed in populations as Evolutionary New
Centromeres (ENCs), offering natural models to study centromere formation. A
striking case is found in orangutans, Pongo pygmaeus (PPY) and Pongo abelii
(PAB), where a polymorphic centromere repositioning on chromosome 10
(homologous to the human chrXII), reaches >20% allele frequency in both
species, suggesting an ancient and possibly adaptive event.

To investigate this phenomenon and fully reconstruct the centromeric and
neocentromeric loci, we sequenced 16 orangutan genomes using Illumina and
selected three individuals, representing key ENC genotypes (heterozygous and
homozygous PPY, and heterozygous PAB) for deep sequencing with long-read
platforms (PacBio HiFi and ONT) to generate near-T2T assemblies.

Through the combination of genome assembly with functional and epigenomic
assays (Iso-Seq, RNA-seq, ChIP-seq, ATAC-seq, Hi-C), we aim to characterize the
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canonical centromere and neocentromere. Preliminary results suggest a strong
epigenetic component in neocentromere formation, supported by differential
DNA methylation, the presence of LINE elements, and segmental duplications as
triggers of the neocentromere formation.

Our findings provide new insights into the plasticity of centromeric identity and
the formation of neocentromeres.
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Abstract

Psoriasis is a chronic skin disease driven by altered keratinocyte signaling and
immune activation. Germline missense mutations in CARD14 have been
implicated in disease susceptibility, but their downstream molecular mechanisms
remain incompletely characterized. To investigate these effects, we generated
human keratinocyte lines stably expressing wild-type or mutant CARD14sh.
Although only some CARD14sh mutations are known to activate NF-»B, all
mutations analyzed induced hallmark psoriatic phenotypes, including increased
proliferation, enhanced migration, and sustained activation of STAT3. Our
tindings indicate that wild-type CARD14sh limits JAK-STAT signaling, while
mutant forms do not. Instead, they promote STAT3 activation and p63
accumulation, the master regulator of epithelial differentiation. These results
indicate that CARD14sh mutations may impair keratinocyte differentiation by
deregulating STAT3 and p63 signaling. Notably, inhibition of antiviral signaling,
which has recently been associated with CARD14sh, partially rescued the mutant-
induced phenotypes. Together, our findings reveal a critical regulatory node that
integrates inflammatory, antiviral, and differentiation pathways, and is disrupted in
keratinocytes harboring psoriasis-associated mutations in CARD14.
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Abstract

Mitochondprial diseases (MDs) are a heterogeneous group of genetic disorders
characterized by impaired mitochondrial function. Beyond their primary
manifestations, mitochondrial dysfunction is also implicated in age-related
conditions such as Alzheimer’s disease. The advent of NGS techniques has led to
the identification of numerous variants of uncertain significance (VUS), which
require functional validation. Moreover, the lack of effective treatments for MDs
underscores the urgent need for innovative therapeutic strategies.

Saccharomyces cerevisiae has emerged as a powerful model organism in
mitochondrial medicine, enabling the functional validation of genetic variants,
elucidation of disease mechanisms, and identification of therapeutic compounds.
In this work, we present selected case studies that highlight the versatility of yeast
in addressing key challenges in the field, including GCSH-related pathogenic
mechanisms, drug screening in COQ7 and MPV17. We also developed a yeast
model to investigate the roles of mitochondria in $-amyloid-linked
neurodegeneration.

In conclusion, S. cerevisiae represents a cost-effective, genetically tractable, and
highly informative system for advancing our understanding of mitochondrial
pathologies and accelerating the discovery of therapeutic interventions. Its
application in mitochondrial medicine continues to expand, offering new hope for
patients affected by these challenging disorders.

Project PRIN-PNRR_P2022LTSE9; Project PRIN_2022A4CFKH
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10043 Orbassano 10. Department of Neuroscience “Rita Levi Montalcini”, University of Turin,
Turin

Abstract

Targeted sequencing enables deep coverage of specific regions than whole-genome
sequencing. Traditional targeted methods enrich regions of interest before
sequencing, using PCR-based amplification or hybridization capture. However,
both approaches rely on PCR, which has limitations: i) it restricts fragment length,
1i) it introduces amplification bias, and iii) it removes epigenetic marks.

Adaptive sampling, developed for the Oxford Nanopore Technology (ONT),
enables target enrichment or depletion directly during sequencing. Each DNA
strand's initial sequence is compared to a target list. If not a match, the strand is
ejected from the pore, allowing sequencing of another molecule. This allows
flexible targeting of large panels or entire chromosomes.

We evaluated three ONT workflows: Adaptive Sampling on MinlON (AS-
MinION), on PromethION P2 (AS-P2), and whole-genome sequencing on P2
(GS-P2), using samples from three individuals with Beckwith-Wiedemann
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spectrum, an imprinting disorder involving genetic or epigenetic defects. We
compared output, genome, and region-of-interest (ROI) coverage, IC1/1C2
methylation profiles, and variant concordance with Illumina using Simplex,
Duplex, and Herro base-callers.

Adaptive sampling on the PromethION achieved high coverage of regions of
interest while maintaining broad, consistent coverage across the entire genome.
This dual capability makes it an efficient and scalable solution for comprehensive
genomic and epigenetic analyses.
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Abstract

Nonsense mutations are gene mutations characterized by the substitution of a
single nucleotide in the coding sequence of a gene, which causes the formation of a
premature stop codon (PTC) and results in the production of a truncated and non-
functional protein. This mutation accounts for approximately 11% of genetic
diseases, such as Cystic Fibrosis and certain hereditary cancers. Today, there is no
therapy for these pathologies; however, an approach is represented by TRIDs
(Translational Readthrough Inducing Drugs), intervening at the ribosome level and
allowing the overcoming of the PTC and the restoration of the protein. Our study
tocused on elucidating the mechanism of action (MoA) of the NV848, NV914 and
NV930 TRIDs, structural analogues of TRID Ataluren. To investigate their MoA,
we used the reconstituted in vitro system PURE-LITE, which enables the
independent assessment of TRID effects on both readthrough and translation
termination. Our results show that all three NV compounds promote readthrough
in the PURE-LITE system, but through mechanisms distinct from that of
Ataluren. Moreover, we investigated the effects of TRIDs on tumor cells with an
R213X nonsense mutation in TP53, through the evaluation of localization, rescue,
and functionality of p53. We obtained the rescue of the protein and its
functionality, as well as nuclear localization of p53 after treatment. This study
represents a promising path for developing therapies against rare genetic diseases
and cancer.
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Abstract

Senescence is the final stage of plant development. Its main purpose in nature is to
mobilize and recycle nutrients from source organs to sinks to maximize progeny
survival. Such phenomenon results from a complex network of genetically encoded
cellular events, hormone signals and environmental cues. The staygreen term
indicates the phenotype of both model and crop plant variants in which the onset
of senescence in leaves is delayed. Indeed, the staygreen trait prolongs
photosynthesis occurrence, potentially increasing yields. Additionally, staygreen
varieties are more resistant to abiotic stresses, such as drought, making this trait
particularly interesting from an agronomical point of view. Despite many genes
have been related to senescence in Arabidopsis and rice, most senescence-related
genes have not yet been characterized in barley. Forever YounGreen project aims
to collect and examine staygreen lines carrying allelic variants in a selection of loci
that are bona fide orthologs of Arabidopsis and/or rice genes reported to
participate in the senescence pathway. I will obtain the staygreen lines both by
CRISPR/Cas9 mutagenesis and by screening the WHEALBY collection, which
comprises around 400 barley wild relatives, landraces, and old cultivars,
representing a reservoir of natural genetic variability. The selected lines will be
characterized to evaluate the impact of the staygreen phenotype on plant
productivity and resilience to drought.
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Abstract

Magallana gigas (Pacific oyster) is an economically important aquaculture species
that is widely farmed around the world. In Italy, although the sector is still
developing, it is generating increasing interest. Pacific oysters naturally show
variation in shell colour—a commercially valuable trait—with gold and black
phenotypes observed in the Sacca di Goro area alongside the common wild type.
To investigate the genetic traits involved in local adaptation, the genomes of 10
individuals per shell colour phenotype were sequenced. The sequencing produced a
total of 3.45 billion reads, with an average coverage above 20X and a mean quality
score of 35. Variant calling identified approximately 14 million polymorphisms
across the three subgroups.

Population structure analysis revealed a substructure based on shell colour,
consistent with a recent (~60 years) colonization of the Upper Adriatic by M.
gigas. Fst analysis indicated higher genetic differentiation between the black and
gold morphs and led to the identification of 377 genomic regions potentially under
selection.

Gene Ontology (GO) enrichment and functional analyses of these regions revealed
307 genes associated with 306 significantly enriched biological processes (p <
0.005). Notably, the dataset showed enrichment for GO terms involved in immune
response regulation, leukocytes activation and protein modification related to
protein degradation or cellular signalling.
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Abstract

Chimeric Antigen Receptor Macrophage (CAR-M) strategy represents a promising
and innovative approach in the context of cancer immunotherapy, particularly
aimed at overcoming the major limitations of CAR-T cell therapy, including poor
tissue infiltration and limited efficacy against solid tumors. In this study, we
designed and developed two second-generation CAR-M constructs, both featuring
an identical extracellular scFv, a CD8 transmembrane domain, and a CDD3(
signaling module. The constructs differ solely in their intracellular co-stimulatory
domains: one incorporates a TIR domain, while the other includes a CID40-derived
domain. These CARs were cloned into lentiviral vectors and used to generate
stable THP-1 cell lines. Then, we evaluated the impact of CAR expression on
macrophage polarization and phagocytic activity. While non-specific phagocytosis
remained unaltered, co-culture assays demonstrated a reduction in antigen-
expressing target cells.

Furthermore, the two CARs elicited distinct effects on M1 macrophage
polarization. These

preliminary results are encouraging and suggest that CAR-Ms may serve as a viable
tool for solid tumor immunotherapy. However, additional studies are warranted to
turther elucidate their antitumor mechanisms and optimize their therapeutic
potential.
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Abstract

Proline dehydrogenase (PRODH) is a mitochondrial flavoenzyme that catalyzes
proline oxidation, channeling electrons into ATP synthesis or reactive oxygen
species (ROS) production, thereby affecting cell fate. While PRODH is frequently
expressed in early-stage lung adenocarcinoma (LUAD), its function in
tumorigenesis remains unclear. We generated stable PRODH-expressing LUAD
and control clones from the NCI-H1299 cell line to investigate the molecular
effects of PRODH. Cell viability and proliferation were assessed via clonogenic
and MTT assays; 3D growth by spheroid formation; ROS via DCFDA; senescence
by B-galactosidase staining, p21 expression, and SASP induction using qPCR and
secretome profiling. PRODH expression reduced tumor cell proliferation, elevated
ROS levels, and induced senescence, marked by increased 3-galactosidase positive
cells, increased p21 and SASP cytokines (MCP-1, IL-8, TNF-a). Secretome analysis
revealed upregulation of mediators involved in monocyte recruitment (MCP-
1/2/3), differentiation (GM-CSF), M2 polatization (IL.-10/4/13), and angiogenesis
(IL-8, FGF6/7, PIGF). Conditioned media from PRODH-expressing cells
enhanced monocyte migration in vitro and in vivo in the model organism Hirudo
verbana. These findings suggest that PRODH-driven ROS production promotes
senescence and reprograms the tumor microenvironment via SASP, with potential
implications for LUAD tumorigenesis and progression.
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Abstract

Aedes albopictus, the Asian tiger mosquito, represents a growing public health
concern in Italy due to its rapid spread and capacity to transmit arboviruses.
Among sustainable vector control strategies, the Sterile Insect Technique (SIT) has
emerged as a promising alternative to chemical insecticides. However, the limited
survival of released sterile males in the field remains a major obstacle to its
effectiveness.

To address this challenge, we investigated genetic factors influencing male
longevity, focusing on mas2, an ortholog of mas1, previously identified as male-
specific during Ae. albopictus development. Mas1 encodes an alpha-mannosidase
involved in protein glycosylation and degradation, and its silencing has been linked
to enhanced stress resistance and lifespan in Drosophila.

We optimized an RNA interference (RNAi)-based larval soaking protocol to
silence mas2 expression. Gene silencing was confirmed by RT-qPCR. Adult males
subjected to nutritional stress exhibited altered survival: mas2-silenced individuals
showed delayed mortality under starvation and improved resistance to low-nutrient
diets.

Our results confirm the role of mas2 in regulating male lifespan and identity it as a
promising target to produce more robust sterile males. This study offers a solid
methodological framework for gene function analysis in Ae. albopictus,
contributing to the refinement of SIT strategies for mosquito-borne disease
control.
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Abstract

MicroRNAs (miRNAs) are short non-coding RNAs, around 21-22 nucleotides
long, highly conserved across species, that play crucial roles in organisms' stress
responses. They act as post-transcriptional regulators by negatively controlling
gene expression and exhibit significant pleiotropic effects, with each microRNA
potentially regulating hundreds of target genes. Euphausia superba, commonly
known as Antarctic krill, is a key species in the Southern Ocean ecosystem, acting
as a fundamental link between primary producers and higher trophic levels.
Despite its circumpolar distribution, this species has experienced a significant
population decline, possibly linked to rising ocean temperatures associated with
climate change. While several studies have investigated the role of miRNAs in
temperature-related stress responses in crustaceans, research on E. superba
remains limited. To date, only one significant study has explored miRNAs in this
species, and a comprehensive set of microRNAs (miRNOme) is not yet available.
This study aims to generate the first complete miRNOme of E. superba by
analysing three tissues (head, legs, and abdomen) and to investigate how seasonal
temperature variations may influence the differential expression of these miRNAs.
This research will contribute to our understanding of the molecular mechanisms
underlying Antarctic krill's adaptation to environmental changes and provide
valuable insights into the species' resilience in the face of climate change.
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Abstract

Substance Use Disorders (SUDs) are chronic conditions with multifactorial origins
involving genetic, neurological, and sociocultural factors.

The BioSUD project aims to identify genetic variants associated with SUDs in the
Apulian population, a genetically distinct cohort traditionally underrepresented in
genome-wide association studies (GWAS).

In this work, we analysed a genomic and metadata dataset composed of 1557
individuals, including 278 with a diagnosis of SUD.

In doing so, we performed a GWAS analysis on the binary phenotype of addiction,
using age, squared age, sex and first 20 PCs as covariates .

To increase the discovery power of the study, we performed Gene-set analysis
using MAGMA and further evaluated it through FUMA for functional
interpretation and variant annotation.

We have also inferred Polygenic risk scores (PRS) using publicly available GWAS
summary statistics for 10 addiction-related and behavioural traits.

The GWAS revealed four SNPs exceeding the genome-wide significance threshold
value, although the small sample size hinders their interpretation. Moreover, the
gene-based analysis provides our candidate genes (p-value < 10-5), which are
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associated with substance use. Notably, one of the genes, NRG3, has been
previously associated with schizophrenia and smoking addiction.

For the PRS, we observed a significant correlation for three addiction-related
phenotypes (alcohol, opioids, cannabis), together with Educational attainment and
Schizophrenia.
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Abstract

Bactrocera dorsalis, a highly invasive fruit fly, poses a significant threat to global
agriculture. Recent detections in southern Italy demand urgent control measures.
The Sterile Insect Technique (SIT), based on mass release of sterile males, is
environmentally safe but requires strict sex separation. In B. dorsalis, sex is
genetically determined: the Y-linked Maleness-on-the-Y (MoY) gene initiates male
development by promoting male-specific splicing of transformer (tra) pre-mRNA,
thereby activating downstream male isoforms of doublesex (dsx) and fruitless (fru).
In the absence of MoY, XX individuals follow the female developmental pathway.
This project aims to override the female-determining cascade by ectopically
expressing BdAMoY in XX embryos via a tetracycline-inducible system. Two
piggyBac-based constructs were generated: a t-TA driver (with DsRED marker)
and a TRE-BdMoY responder (with GFP). Following microinjection with t-TA
driver construct in B. dorsalis embryos, 98 G adults emerged, with seven G4
transgenics identified. Stable lines are being established for functional validation.
This genetic system conditionally convert XX females into phenotypic XX males,
enabling efficient production of all-male cohorts for SIT, without physical sexing
or female-specific lethality.
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Abstract

Nuclear Transcription Factor Y (NF-Y) is a trimeric complex crucial for the
regulation of genes associated with cell cycle, metabolism, and differentiation. The
DNA-binding subunit NF-YA has two isoforms derived from alternative splicing,
NF-YAI and NF-YAs, each fulfilling unique functions in prostate cancer (PCa).
Our previous research demonstrated that NF-Y is essential for PCa survival; high
NF-YAs levels correlate with aggressive phenotypes, Gleason scores, and poor
prognosis, whereas increased NF-YAl promotes migration and distal dissemination
of PCa cells.

We thus investigated the role of NF-YA in the early stages of prostate
tumorigenesis, starting from basal epithelial cells. Our data show that physiological
differentiation from basal to luminal states involves dynamic transcriptional
modulation of NF-YA isoforms. Sustained expression of NF-YAl, without proper
downregulation, may promote early tumorigenic transformation, enhancing cell
motility, clonogenic growth, and inducing a distinct SREBP-regulated lipid
transcriptional profile, with NF-YAl likely facilitating SREBP recruitment on
chromatin at NF-Y binding sites. NF-YAl-overexpressing cells show increased
expression of ACLY, which may contribute to chromatin remodelling through
enhanced histone acetylation mediated by acetyl-CoA.

Our data reveal isoform-specific NF-YA transcriptional pathways, establishing the
NF-YA-lipid metabolism—chromatin remodelling axis as a critical driver of
prostate transformation.
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Abstract

Preeclampsia (PE) is a potentially life-threatening condition related to pregnancy,
affecting 3-5% of pregnancies, with significant morbidity and mortality occurring
in both mothers and foetuses. PE is not usually diagnosed until later in gestation
when women develop the clinical signs and symptoms and significant systemic
injury has been established. The lack of reliable methods for early detection limits
the opportunities for prevention, diagnosis and timely treatment.

Therefore, we generated an in vitro model of PE using human trophoblast HTR8-
SVneo treated with TNF-« to recapitulate the inflammation of PE. Then, we
evaluated the role of natural substances to modulate the inflammation and
migration capacity of HTR8-SVneo.

First of all, we assessed cell viability after treatment with different TNF-o and bio-
compound concentrations for 24h to exclude toxicity. Then, we have shown a
significant reduction of IKB-a protein and an increase of inflammatory and
oxidative stress markers by gene expression in the cells treated with TNF-a. The
migration capacity of HTR8-SVneo treated with TNF-a was significantly reduced.
Natural compounds have shown an important ability to counteract inflammation
induced by TNF-a and have increased migration capacity of HTR8-SVneo as
compared to cells treated with only TNF-o.

Our preliminary data allowed us to use an in-vitro PE model for screening
potential natural compounds which can modulate inflammatory targets.
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Abstract

The GCH1 gene encodes GTP cyclohydrolase 1 (GTP-CH1), the first and rate-
limiting enzyme in the biosynthesis of tetrahydrobiopterin, an essential cofactor in
neurotransmitter synthesis. Pathogenetic variants in GCH1 are linked to malignant
hyperphenylalaninemia, dopa-responsive dystonia (DRD), Parkinson’s disease
(PD) and depression. Recently, novel missense GCH1 variants were identified in
patients with DRD or PD. This study aims to investigate their potential
pathogenicity using Saccharomyces cerevisiae as a model organism. In yeast, the
FOL2 gene encodes GTP-CH1, essential for folate synthesis. The folinic acid
auxotrophy of the fol2A strain can be rescued by human GCH1 cDNA, enabling a
heterologous complementation approach. To assess pathogenicity, the novel
variants were introduced into the human GCH1 cDNA and expressed in haploid
strain lacking endogenous GTP-CH1 activity. We investigated their ability to
rescue growth in folinate-free media and to utilize oxidative carbon sources.
Mutants were classified as null or hypomorphic, i.e. exhibiting a heat-sensitive
growth defect. Since these variants are heterozygous in patients, diploid strains
were generated to mimic patients’ genetic context. Methotrexate was added to
exacerbate growth defects, as hemiallelic strains are more sensitive to this
compound than homoallelic strains. Overall, our results support a pathogenic role
for most GCH1 variants analysed and provide insight into their molecular
mechanisms.
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Abstract

Medulloblastoma (MB), the most common malignant pediatric brain tumor,
consists of four subgroups based on Genetics, Epigenetics and Chromosomal
aberration: WNT, SHH, Group 3 (Gr3), and Group 4 (Gr4). Gr3 MB is marked by
MYC amplification, chromosomal instability (including i117q), and stem-like fetal
programs. Unlike WNT and SHH, it likely arises from uncommitted hindbrain
progenitors. We previously showed PRUNE1 activates TGF-§ signaling,
upregulating OTX2/SNAIL and suppressing PTEN, trapping proliferative
rhombic lip cells and driving Gr3/Gr4 MB. To model this, we generated a Math1-
driven PRUNE1-overexpressing p53-null mouse, reproducing the human Gr3 MB
genetic features including the mutational burden during tumor evolution from
cerebellum to spinal metastases. Using this platform, we developed LEO-
AAT7.5(0)T, a novel PRUNEI1 inhibitor with potent in vivo efficacy, favorable
pharmacokinetics, and low toxicity. LEO-AA7.5(S)T disrupts the PRUNE1-
NME1-TGFB-OTX2-PTEN-PI3K axes, reprograms innate and adaptive
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immunity, and reduces mitochondrial respiration via ATP5A impairment and
Warburg-metabolic shift in MB cells. LEO-AA7.5(S)T showed strong activity in
orthotopic xenografts and patient-derived Gr3 MBs, especially those with
PRUNEI1 1q21.3 gains, identifying PRUNE]1 as a key driver and supporting
biomarker-guided anti-PRUNE]1 therapy for high-risk pediatric MB.
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Abstract

Retrotransposons, including autonomous Long Interspersed Nuclear Elements
(LINEs) and non-coding Short Interspersed Nuclear Elements (SINEs), represent
a significant portion of eukaryotic genomes and influence evolution and genomic
structure. While active in neurogenesis and neuronal plasticity, their dysregulation
is implicated in neurodegenerative diseases.

In this study we investigated the expression of LINE and SINE in mouse models
of Huntington’s disease to test the hypothesis that retrotransposable element
dysregulation may correlate with disease progression rates and brain regional
vulnerability.

The precocious and progressive activation of LINEs and SINEs observed in our
models support a potential implication of these elements in HD pathogenesis and
identify them as a possible therapeutic target.



