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PURPOSE OF THE STSM: 
  
The purpose of this STSM was to learn how to design experiments for CRISPR genome editing, using 
protocols established in the laboratory of associate professor Lourdes Ruiz Desviat at Centro de Biologia 
Molecular Severo Ochoa, Universidad Autónoma de Madrid. The aim of the STSM was to use CRISPR-Cas 
technology to introduce a patient mutationt to the genome of a mammalian cell line to generate a cellular 
model for investigation of pseudoexon activation, correction of aberrant splicing, and the exploitation of 
pseudoexons as modifiers of gene expression by antisense oligonucleotide (ASO)-mediated blocking. This 
contributes to the scientific objectives of the COST action CA17103; Delivery of Antisense RNA Therapeutics 
(DARTER). Further motivation was to be able to establish this method in the research group of professor 
Brage Storstein Andresen at the Department of Biochemistry and Molecular Biology, University of Southern 
Denmark, in which I am doing my PhD project about pseudoexon activation in human disease, which has a 
unique potential for tailored therapy through ASO-mediated modulation of pre-mRNA splicing. 
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DESCRIPTION OF WORK  CARRIED OUT DURING THE STSMS 
  
During the STSM, I began the generation of a cellular model of the severe metabolic disorder; propionic 
acidemia, by introducing a disease-causing pseudoexon activating mutation within the PCCA gene to the 
genome of HepG2 cells under the supervision of Arístides López-Márquez, postdoc in the research group 
of Lourdes Ruiz Desviat. Pseudoexons are “false exons” or nonfunctional intronic sequences that are usually 
not expected to be included in final mRNA transcripts, but can be activated for increased inclusion levels by 
deep intronic sequence variations, thereby causing aberrant splicing and possibly disease. Pseudoexon 
activation can be corrected by ASO-mediated blocking to restore normal splicing patterns and probably 
increase expression of the affected gene. 
 
Arístides López-Márquez taught me how the experiment was designed and how to design new experiments 
in the future. During the STSM, I transfected HepG2 cells with Cas12:crRNA ribonucleoprotein (RNP) 
complexes and froze down the pools of transfected cells, which will be sent to my home institution where I 
will carry out selection of a positive clone from single cell colonies, as this process will take several weeks. I 
practiced collecting single cell colonies and examined the protocol with Arístides, to be able to perform this 
screening procedure on my own, back at my home institution. I tested the planned method of restriction 
fragment length polymorphism (RFLP) analysis for initial evaluation of clones by digestion of PCR amplicons 
from pre-mRNA splicing reporter minigenes with and without the PCCA pseudoexon activating mutation, to 
ensure the applicability of RFLP on the given experiment and to prepare for the screening procedure.  
 
I was taught many tips and tricks about CRISPR genome editing and this brief visit has enabled me to design 
and set up more experiments at my home institution, and to help colleages in the research group of professor 
Brage Storstein Andresen to apply this method as well.  
 

 
 

DESCRIPTION OF THE MAIN RESULTS OBTAINED 
  
No final results were obtained during the STSM, as the selection of a positive clone from single cell 
colonies will be performed at my home institution. All fingers are crossed, but if it does not work, I now 
have the ability to set up and redo the experiment on my own. Additionally, it has been a great experience 
to visit and work in another laboratory, even in this short period of time, and the people in the research 
group of Lourdes Ruiz Desviat were very welcoming and took good care of me. 
 
When the cellular model has been successfully generated, it will be used to investigate the efficiency of 
ASO-mediated blocking of the activated PCCA pseudoexon and the possibility to increase gene 
expression and PCC enzyme activity. 
 

 

FUTURE COLLABORATIONS (if applicable) 
  
Future plans of collaboration include the generation of a transgenic mouse model carrying the human 
PCCA pseudoexon sequence for in vivo investigation of systemic delivery of PCCA ASOs to the mouse 
liver, efficiency of pseudoexon blocking, possibility to increase gene expression, and possible global 
effects. This mouse model will be generated at Centro de Biologia Molecular Severo Ochoa, Universidad 
Autónoma de Madrid. 
 

 
 


