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Education and Training:  
- Born in Buenos Aires, Argentina, November 15, 1964 
 - 1982−1988: Master of Sciences in Molecular Biology, University of Buenos Aires, School of Sciences. 
 - 1988−1992: Doctor in Biology (PhD., Molecular Biology), University of Buenos Aires, School of 
Sciences. 
 - 1992-1995: ICGEB, UNIDO post doctoral fellowship, ICGEB, Trieste, Italy 
 - 1996-2004: Staff Scientist Position at the Molecular Pathology Group, ICGEB, Trieste, Italy 
 - 2005-present: Head of the Mouse Molecular Genetics Group, ICGEB, Trieste, Italy 
 
 
 
Employment and Research Experience: 
 
Professional Employment: 
 
1989-1990: Teaching Instructor of the Department of Molecular Genetics and Biotechnology, School of 
Sciences, University of Buenos Aires 
1990-1992: Chief Teaching Instructor of the Course of Genetic Engineering, Department of Molecular 
Genetics and Biotechnology, School of Sciences, University of Buenos Aires and Instituto de Ingeniería 
Genética y Biotecnología (INGEBI), Buenos Aires, Argentina. 



1988-1992: Graduate Student Fellowship, Consejo Nacional de Investigaciones Científicas y Técnicas 
(CONICET), Argentina, to work at the INGEBI, Buenos Aires, Argentina.  
1992-1994: ICGEB-UNIDO post-doctoral fellowship, Molecular Pathology Group of the ICGEB, Trieste, 
Italy.  
1995: Invited Professor at the post-graduate course “Detection and characterization of DNA-binding 
proteins by in vitro approaches”, Campomar Institute and the University of Buenos Aires, Argentina. 
1995-2004: Staff Scientist Position at the Molecular Pathology Group of the ICGEB, Trieste, Italy.  
2005-present: Group Leader of the Mouse Molecule Genetics Group at the International Centre of 
Genetic Engineering and Biotechnology (ICGEB), Trieste, Italy.  
 
 
Past Research Activity: 
 
1988-1992: During my doctoral studies, performed at the Laboratory of Prof. Alberto Kornblihtt 
(INGEBI, Buenos Aires, Argentina), I analysed the mechanisms regulating transcription of the fibronectin 
gene. I identified the transcription factors recognising the FN promoter using innovative techniques such 
as DNA footprinting, gel-shift and in vitro transcription using G-free cassettes, with nuclear extracts from 
rat tissues and tissue culture cells.  

1992-1994: During my postdoctoral studies I had two main long-term projects, both based on y gene 
targeting of mouse embryonic stem cells: a) performing the knockout of the beta-adducin gene, and b) 
performing the modification of the EDA exon of the fibronectin gene, in order to modify the alternative 
splicing pattern of the gene in vivo. At the same time, a medium term project was focused on the study of 
the molecular mechanisms of alternative splicing of the fibronectin pre-mRNA. 
1994-2004: I continued with the project previously initiated. I determined the basic mechanisms of 
alternative splicing of the FN EDA exon. This knowledge was crucial to develop the mouse model. I 
generated both animal models (beta adducin and EDA-fibronectin), and studied the phenotype of both 
strains. The beta adducin mice presented a red blood cell disease, being beta adducin an important 
cytoskeletal protein in the red cell. Mice were also hypertensive.  

The EDA FN mice presented important defects in wound healing. None of the strains presented pre- or 
post-natal lethality. EDA-FN mice presented a shorter lifespan. 

2005-present: In the first years I continued with the analysis of the mouse strains previously created in the 
laboratory, showing the molecular defects present in the hepatocyte, and the many behavioural and 
learning defects. I also continued the study of the EDA-FN mice, detecting new phenotypes and more 
deeply studying the original ones, such as neurological defects, fibrosis, thrombosis, diabetes, wound 
healing, life-span, and others.  
We generated a new mouse model with a null mutation in the Ugt1a gene, coding for the only enzyme 
responsible of bilirubin conjugation. The mice reproduced the major features of the human Crigler-Najjar 
syndrome, and it also reproduced the features of neonatal hyperbilirubinemia. We initiated the study of 
the molecular mechanisms of bilirubin neurotoxicity and potential therapeutic approaches to cure the 
disease, ranging from pharmacological therapies to gene therapy. 

 
 

Present Research Activity: 
 
The main research interest focuses on the study of the functions of genes related to human diseases, using 
genetically engineered mouse models, and possible therapeutic approaches, ranging from 
pharmacological therapies, to phototherapy, in vivo and in vitro gene therapy, gene targeting and gene 
editing. 



Dr. Muro is interested liver diseases, such as neonatal hyperbilirubinemia and the Crigler-Najjar 
syndrome type I (CNSI), hemophilia B, and two very severe disorders of the urea cycle: ornithine 
transcarbamylase deficiency OTCD) and citrullinemia type I.  

We are addressing the mechanisms at the basis of bilirubin neurotoxicity and the possible therapeutic 
approaches to cure neonatal hyperbilirubinemia and the Crigler-Najjar syndrome type I. We are studying 
mechanisms of diseases and therapies, including genes that modify the severity of bilirubin-induced 
neurological damage, bilirubin-mediated inflammation and cell death, DNA damage, testing 
pharmacological therapies, gene therapy and gene editing approaches, which are being developed and 
tested in a CNSI mouse model. 

Dr. Muro’s laboratory participates to a European network (CureCN) which is developing an Adeno-
associated-virus (AAV)-mediated gene therapy approach to treat Crigler-Najjar syndrome type I patients 
in a H2020-supported Phase I/II clinical trial. 
In parallel to the work in CNSI, we are developing an AAV-mediated gene therapy strategy to treat 
patients suffering from ornithine transcarbamylase deficiency, also with the final aim of transferring the 
developed therapies to the clinics. 

We are also developing gene-targeting strategies based in the use of the CRISPR/Cas9 platform to insert 
therapeutic genes into a safe harbor locus. 

Research activity is supported through grants from public and private agencies, including Telethon (Italy), 
Genethon (France), Beneficentia Stiftung (Lichtenstein), AFM-Telethon (France), the local Region 
Government, and the European Commission (H2020), as well as through collaborations with companies 
(Bayer, Germany; Selecta Biosciences, US). 
 
 
 
Genetically Engineered Mouse Models generated in our laboratory: 
 
a) Knock-out of the beta-adducin (Add2) gene: We generated a null allele of the beta-adducin gene by 
gene targeting in ES cells. We studied the role of Add2 in the cytoskeleton of erythrocytes, in 
hypertension and in brain function. Erythrocytes of mutant animals had abnormal shape and properties, 
with an increase in fragility, reproducing a human syndrome denominated “spherocytic hereditary 
elliptocytosis”. We also showed the involvement of the Add2 gene in hypertension. Mice also presente 
synaptic plasticity, motor coordination and behavioural deficits, with impairments in long-term 
potentiation (LTP) and long-term depression (LTD).  
 
b) Knock-in mice devoid of alternative splicing of the fibronectin EDA exon: by gene targeting in ES 
cells we generated two mouse models devoid of regulated splicing in the EDA exon. Fibronectin is an 
extracellular matrix protein participating in many physiological processes. One strain contained the EDA 
splicing sites optimized, thus committing the fibronectin pre-mRNA to undergo constitutive inclusion of 
the exon. The EDA exon was removed in the other strain, resulting in the constitutive exclusion of the 
EDA exon from the mature mRNA. We studied the role of FN isoforms in the ECM and plasma, in 
fundamental processes such as tissue remodelling in regenerative, oncogenic and inflammatory processes.  
 
c) Crigler-Najjar Syndrome (CNSI) and neonatal hyperbilirubinemia: We have generated a mouse 
model of hyperbilirubinemia by mutating the endogenous UGT1a1 gene. This model closely resembles 
the major clinical features occurring in babies with CNSI. The CNSI is a condition characterized by 
severe unconjugated hyperbilirubinemia since birth and lifelong risk of developing bilirubin 
encephalopathy, with no efficient cure except liver transplantation. We are studying the mechanism of 
disease and therapeutic approaches, based in AAV-mediated gene therapy, different pharmacological 
treatments, and we are also setting up protocols to perform gene editing in vivo. We are interested in 
determining the molecular mechanisms and genetic determinants involved in bilirubin neurotoxicity, in 
particular in neonatal jaundice and babies with CNSI, and in the possible therapeutic approaches to 
improve the condition of patients. This project is part of the CureCN network. 



 
d) Ornithine transcarbamylase deficiency: We have generated a null allele of the ornithine 
transcarbamylase gene (X-linked) using the CRISPR/Cas9 technology. OTCD is the most frequent 
disease of the urea cycle, in the most severe cases results in early neonatal lethality. There is no cure 
except liver transplantation. Male mice fully reproduce the main features of OTCD, such as very early 
postnatal death by hyperamonemmia (24 hs after birth) and elevated levels of urinary orotic acid. We are 
interested in setting up a therapeutic protocol for OTCD, based on AAV-mediated gene therapy, using 
specific nanoparticles that induce immunological tolerization against the AAV antigens, allowing re-
administration of the therapeutic vector, necessary due to genome viral loss when the first administration 
is in the neonatal/pediatric age. This project is performed in collaboration with Selecta Biosciences, US. 
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