HuR’s interaction with lincBRN1a and lincBRN1b is implicated in neuronal stem
cells differentiation

Toniella Giallongo*!, Federica Rey*?, Elisa Latorre!, Matteo Bordoni?, Serena Mazzucchelli3, Maria
Carlotta Gorio!, Orietta Pansarasa?, Alessandro Provenzani* Cristina Cereda?, Anna Maria Di
Giulio™>* Stephana Carelli>#

!Laboratory of Pharmacology, Department of Health Sciences, University of Milan, Milan (ITALY)

2 Center of Genomic and post-Genomic, IRCCS Mondino Foundation, Pavia, Italy.

3 Department of Biomedical and Clinical Science L. Sacco, University of Milan, Italy

4Laboratory of Genomic Screening Center for Integrative Biology, - CIBIO, University of Trento -
Trento (ITALY)

> Pediatric Clinical Research Center Fondazione “Romeo ed Enrica Invernizzi”, University of Milan,
Milan, Italy.

LncRNAs play crucial roles in cellular processes but their regulatory effects in the adult brain and
neural stem cells (NSCs) remain to be entirely characterized. Interestingly, it has been shown that
genetic ablation of specific IncRNAs can cause strong impairments in mouse brain’s development.

Here, we demonstrate that 10 IncRNAs (LincENC1, FABL, lincp21, HAUNT, PERIL, lincBRN1a,
lincBRN1b, HOTTIP, TUG1 and FENDRR) are deregulated during murine NSCs differentiation. By RNA
immunoprecipitation assay we show that they interact with the RNA binding protein ELAVL1/HuR.
Furthermore, we characterized the function of two of the deregulated IncRNAs, lincBRN1a and
lincBRN1b, during NSCs’ differentiation. Their inhibition obtained by siRNA approach leads to the
induction of differentiation, with a concomitant decrease in stemness and increase in neuronal
markers, indicating that they exert key functions in neuronal cells differentiation. The treatment
with the transcriptional inhibitor actinomycin D allowed the evaluation of the half-lives of these RNA
molecules. Moreover, we found that the HuR’s inhibition, by siRNA or by using the specific
pharmacological inhibitor dihydrotanshinone |, leads to the modification of lincBRN1la and
lincBRN1b’s decay rates both in NSCs and in differentiated cells. We also identified six human
homologs of the ten IncRNAs studied in mice and we report their deregulation during human iPSCs
differentiation into neurons.

Our results show that lincBRN1a and lincBRN1b play a role in NSCs biology influencing their
differentiation capabilities, as the alteration of their levels may have an effect on this process.
Moreover, we report that the inhibition of HuR’s interaction with the analyzed IncRNAs leads to
neural differentiation, suggesting a complementary role for the IncRNAs and HuR in stemness. The
study of their expression in human iPSCs differentiation into neurons suggest that our results could
also be applied to human neuronal development.



