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General description of the activities

Our lab studies the epigenetic and molecular mechanisms related to cystic fibrosis, dyslipidemia, alcohol dependence, neuromuscular differentiation and
neurodegeneration. For some of these pathologies, epigenetic, theratyping and gene editing therapeutic approaches are being evaluated. Diagnostic, therapeutic
and healthcare support in the areas of Clinical Pathology, Clinical Biochemistry, Hematology and Coagulation as the central laboratory of the AOU Policlinico
Umberto | is provided.
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Previous and current research

Epigenetics

The lab is actively involved in the study of the metabolism sustaining DNA methylation reactions, the “one-carbon” metabolism, by using modulators of this
metabolic cycle, leading to hyper- or hypo-methylating status. Under these experimental settings, we specifically study the modulation of the non-CpG methylation
and its functional role in regulating gene expression. The studies are aimed at unravelling the effects of the modulation on the different metabolites of the one-
carbon metabolism and the effects that these alterations have on the cellular physiology. More recently we are also focusing on the cross-talk between DNA
methylation and microRNAs expression.

Molecular mechanisms of differentiation

One of the epigenetic aspects studied in experimental murine neuromuscular systems is DNA methylation and its relationship with the transcriptional modulation of
differentiation regulatory genes. The research concerns both the structural aspect, with studies on CpG and non-CpG methylation patterns, and the dynamic aspect
of active and passive demethylation. Muscle satellite cells (C2C12), embryonic neural stem cells, as well as embryonic muscle and brain tissues are used.

Molecular mechanisms of some pathologies (Cystic Fibrosis. dyslipidemia) and addictions (alcohol)

A genetic disease studied is Cystic Fibrosis (CF, CFTR gene), with highly variable clinical manifestations and a complex relationship between genotype and
phenotype. This has consequences for diagnosis, prognosis and therapy. This aspect is studied through extensive mutational analysis of CF patients with different
clinical forms. The intra-CFTR and extra-CFTR genetic variability is related to the functional consequences of the variants found and the clinical aspect. Another
group of genetic diseases studied are dyslipidemias. The genetic characterization and diagnosis of these pathologies are complex due to the numerous genes
involved. With the aim of improving understanding of the molecular mechanisms underlying this group of pathologies, the mutational pattern of the LPL, ApoA1,
LCAT, ABCA1 and LDL-R genes in patients is studied and the variants found are functionally characterized. The addiction studied is alcohol, with particular
attention to its genetic basis. The gene investigated is the serotonin transporter (5-HTT), a molecular target of many antidepressants, which plays a fundamental
role in the regulation of serotonergic neurotransmission. The research concerns the transcriptional regulation of 5-HTT in relation to epigenetic modifications and
SNPs present in this gene.

Molecular mechanisms of neurodegeneration

The role of epigenetic mechanisms in neurodegenerative diseases is studied on human neuronal cell lines, on a mouse model of Alzheimer's disease (TQCRNDS8)
and on human brain tissue from biobanks. The complex aetiology of Alzheimer's disease and other neurodegenerative pathologies highlights the possible
involvement of epigenetic mechanisms in their development and progression, making the epigenetic approach useful both for understanding the molecular basis of
the pathologies and for identifying possible therapeutic treatments or adjuvants. In the case of Alzheimer's disease, we have in fact been able to demonstrate how
the alteration of the balance of the biochemical methylation pathway, dependent on the supply of B vitamins and homocysteine levels, could induce the onset of the
Alzheimer-like phenotype in TgCRND8 mice, and how the administration of S-adenosylmethionine (the endogenous methylene agent) could achieve this
phenotype. Over the last few years, we have identified some genes involved in the pathology of Alzheimer's and other neurodegenerative diseases (including the
Presenilin 1 gene, PSEN1, and some proinflammatory interleukins, including IL-1B) whose expression is regulated by the methylation of their promoter. In
preclinical experimental models, the methylation changes of these genes are used, together with other parameters characteristic of Alzheimer's pathology and
neuroinflammation, as "markers" to evaluate the effectiveness of some natural molecules. S-adenosylmethionine, S-acetylglutathione and vitamin Kare currently
being studied as possible molecules useful in the treatment of the pathology.

Theratyping. epigenetic and gene editing therapeutic approaches

One therapeutic approach pursued is the theratyping of CF, by testing patient-specific cell culture with specific rare mutated genotypes of CFTR, with already
clinically used drugs. Another therapeutic approach is a repressive epigenetic intervention on genes coding for the epithelial sodium channel (ENaC), functionally
related to CFTR and expressed at levels higher than physiological ones in CF due to lack of repression by CFTR. Another epigenetic therapeutic approach is the
amplificatory therapy of CFTR expression by using DNA hypomethylating drugs. Finally, also SFHR gene targeting, capable of stably correcting a mutated genomic
sequence by homologous replacement of a small fragment of wild-type DNA is tested for CF.
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» |Istituto Pasteur Fondazione Cenci Bolognetti, The personalized therapy of Cystic Fibrosis by theratyping and gene targeting

* Fondazione per la Ricerca sulla Fibrosi Cistica (FFC), Theratyping of Cystic Fibrosis

Links

The Epigenetic Society - https://epigeneticssocietyint.com/home



mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/authid/detail.uri?authorId=7007012451
https://www.scopus.com/authid/detail.uri?authorId=7007012451
https://www.scopus.com/authid/detail.uri?authorId=7007012451
mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/authid/detail.uri?authorId=6506472679
https://www.scopus.com/authid/detail.uri?authorId=6506472679
https://www.scopus.com/authid/detail.uri?authorId=6506472679
mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/authid/detail.uri?authorId=6506051367
https://www.scopus.com/authid/detail.uri?authorId=6506051367
https://www.scopus.com/authid/detail.uri?authorId=6506051367
mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/authid/detail.uri?authorId=57211229589
https://www.scopus.com/authid/detail.uri?authorId=57211229589
https://www.scopus.com/authid/detail.uri?authorId=57211229589
mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/authid/detail.uri?authorId=57453618800
https://www.scopus.com/authid/detail.uri?authorId=57453618800
https://www.scopus.com/authid/detail.uri?authorId=57453618800
mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=virgulti&st2=mariarita&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=virgulti&st2=mariarita&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=virgulti&st2=mariarita&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=virgulti&st2=mariarita&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=virgulti&st2=mariarita&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=virgulti&st2=mariarita&origin=searchauthorlookup
mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=allushi&st2=sara&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=allushi&st2=sara&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=allushi&st2=sara&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=allushi&st2=sara&origin=searchauthorlookup
https://www.scopus.com/results/authorNamesList.uri?name=name&st1=allushi&st2=sara&origin=searchauthorlookup
mailto:xxx.yyy@uniroma1.it
https://www.scopus.com/authid/detail.uri?authorId=57191036179
https://www.scopus.com/authid/detail.uri?authorId=57191036179
https://www.scopus.com/authid/detail.uri?authorId=57191036179
mailto:Luiza.borges@uniroma1.it
https://www.scopus.com/authid/detail.uri?authorId=57205731810
https://www.scopus.com/authid/detail.uri?authorId=57205731810
https://www.scopus.com/authid/detail.uri?authorId=57205731810
mailto:xxx.yyy@uniroma1.it
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://pubmed.ncbi.nlm.nih.gov/?term=Fuso+A&sort=date
https://epigeneticssocietyint.com/home

