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ABSTRACT

La distrofia miotonica tipo 1 (DMI1) es una enfermedad neuromuscular autosémica dominante
causada por la expansion del triplete CTG en el gen DMPK, lo que provoca la acumulaciéon de
transcritos anomalos y el secuestro de proteinas reguladoras del splicing, originando una des-
regulacion génica y manifestaciones multisistémicas. Diferentes investigaciones han sefialado la
participacion de microRNAs en la progresion de la enfermedad, en especial de hsa-miR-23b-3p,
cuya actividad disminuye la expresion de MBNL1 y aumenta el fenotipo patoldgico. Por tal
motivo, el presente trabajo planted el objetivo de identificar los efectos transcriptomicos del
tratamiento con ASOs mediante el analisis de datos de expresion génica. Para ello, se analizaron
los datos transcriptomicos de dianas de miRNAs originados a partir de un modelo murino de
DM1, distribuidos en tres condiciones experimentales: enfermo tratado con ASO, enfermo no
tratado (PBS) y control sano (FVB), mediante el software de codigo abierto R. Los analisis de
expresion diferencial de los genes diana del ASO revelaron que la comparacion PBS vs FVB
presentd un predominio de genes sobreexpresados vinculados a la progresion de DM 1, mientras
que ASO vs PBS y ASO vs FVB solo existieron genes subexpresados. Ademas, se identificd
genes involucrados en procesos celulares clave para el mantenimiento del musculo como el
metabolismo energético, la organizacion del citoesqueleto y la contraccion muscular. El
tratamiento aumento el nivel de expresion de MBNL1 el cual modifico el patron de empalme
fetal alterando la expresion de sus dianas. En conclusidn, esta investigacion contribuy6 con la
identificacion de la recuperacion de alteraciones transcriptomicas en dianas de MBNLI1
relacionadas directamente con DM1, y abre las puertas a investigaciones futuras con el fin de
complementar este estudio con analisis de splicing alternativo e isoformas, los cuales permitan
profundizar el conocimiento acerca de como estos genes participan en DMI1 y el efecto del

tratamiento ASOs.

Palabras claves: microRNAs, DM1, hsa-miR-23b, datos transcriptomicos, reorganizacion del
citoesqueleto, genes mitocondriales



RESUME

Myotonic dystrophy type 1 (DM1) is an autosomal dominant neuromuscular disease caused by
the expansion of the CTG triplet in the DMPK gene, which leads to the accumulation of
abnormal transcripts and the sequestration of splicing regulatory proteins, causing gene
dysregulation and multisystemic manifestations. Different investigations have pointed out the
participation of microRNAs in the progression of the disease, especially hsa-miR-23b-3p, whose
activity decreases the expression of MBNLI1 and increases the pathological phenotype. For this
reason, the present study aimed to identify the transcriptomic effects of treatment with ASOs by
analyzing gene expression data. For this purpose, transcriptomic data of miRNA targets
originated from a murine model of DM1, distributed in three experimental conditions: ASO-
treated patient, untreated patient (PBS) and healthy control (FVB), were analyzed using the R
open-source software. Differential expression analyses of ASO target genes revealed that the
PBS vs FVB comparison showed a predominance of overexpressed genes linked to DMI1
progression, whereas ASO vs PBS and ASO vs FVB only had underexpressed genes. In addition,
genes involved in key cellular processes for muscle maintenance such as energy metabolism,
cytoskeleton organization and muscle contraction were identified. In addition, genes involved in
key cellular processes for muscle maintenance such as energy metabolism, cytoskeleton
organization and muscle contraction were identified. The treatment increased the expression
level of MBNL1 which modified the fetal splicing pattern by altering the expression of its
targets. In conclusion, this research contributed with the identification of the recovery of
transcriptomic alterations in MBNLI targets directly related to DM1 and opens the door to future
research in order to complement this study with alternative splicing and isoform analyses, which
will allow to deepen the knowledge about how these genes participate in DM1 and the effect of
ASOs treatment.

Key words: microRNAs, DM1, hsa-miR-23b, transcriptomic data, cytoskeleton reorganization,

mitochondrial genes.
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