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CHANgES IN uP AND DOWN REguLATED gENE EXPRESSION AfTER TRANSIENT
SuPPRESSION Of ARXgENE IN PANCREATIC ALPHATC1-6 CELL LINE
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Introduction: The Aristaless-related homeobox (Arx) gene plays a key role in the development and main-
taining pancreatic alpha cell phenotype, and as such represents an excellent target for alpha cell iden-
tity change towards insulin-producing cells. Therefore, this cell switch and increase in beta cell mass
could be of potential use in diabetes management.

Methods: On the fifth day after transient transfection with dCas9-Dnmt3a3L-KRAB construct and four
gRNAs targeting Arx promoter, αTC1-6 were sorted to collect GFP-positive (transfected) cells (EpiC). The
mRNA-seq libraries were pooled in equimolar amounts and sequenced in a single end-setting on the Il-
lumina NextSeq 500 High output machine with 75 bases long reads. KEGG pathway overrepresentation
analysis was performed using an application on all significantly up- or downregulated genes using de-
fault settings.

Results: Directed induction of DNA methylation on the Arx gene promoter reduces its expression and
causes the up-regulation of 357 genes, while 266 genes were down-regulated in EpiC compared to Mock
transfected cells. The KEGG pathways analysis of biological processes confirmed several biological path-
ways associated with genes differentially expressed in EpiC vs. Mock transfected cells at the 5th post-
transfection day (pval ≤ 0.05). As the most significant, up-regulated pathways we found Type II diabetes,
Insulin secretion, Longevity regulation pathways. As significant, down-regulated pathways pop-up Fatty
acid metabolism and PPAR signaling pathway.

Conclusion: Reduction of Arx mRNA level is sufficient to initiate the transdifferentiation process of alpha
cells into insulin-producing cells by triggering several biological pathways tight related to insulin secre-
tion and function.
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