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Matrin3 binds directly to intronic pyrimidine—rich sequences and controls alternative
_ splicing
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Matrin3 is an RNA binding protein that is localized in the nuclear matrix and causative mutations in

the Matrin3 gene have been recently identified in the patients with amyotrophic lateral sclerosis

(ALS). Therefore, it is pivotal to clarify the target RNAs and the function of Matrin3, especially in

neuronal cells, as a first step to elucidate the disease mechanism. However, although various roles in

RNA metabolism have been reported for Matrin3, in vivo target RNAs to which Matrin3 binds directly

have not been investigated comprehensively so far. Here, I show that Matrin3 binds predominantly to

intronic regions of pre-mRNAs. Photoactivatable—Ribonucleoside—Enhanced Crosslinking and

Immunoprecipitation (PAR-CLIP) analysis using human neuronal cells revealed that Matrin3 recognized

pyrimidine-rich sequences as binding motifs, including the polypyrimidine tract, a splicing-regulatory

element. I further validated that Matrin3 bound directly to RNAs with pyrimidine-rich sequences by in

vitro binding assay. Splicing—sensitive microarray analysis combined with PAR—CLIP data demonstrated

that depletion of Matrin3 preferentially increased the inclusion of cassette exons that were adjacent

to introns that contained Matrin3-binding sites. Given that a part of Matrin3 proteins are known to

bind to polypyrimidine tract binding protein 1 (PTBP1), one of the splicing regulators that bind to

polypyrimidine tract, I further performed PAR-CLIP analysis against PTBP1 to examine the overlapping

of the binding sites between Matrin3 and PTBP1. Then, I found that although most of the genes targeted

by PTBP1 were also bound by Matrin3, Matrin3 could control alternative splicing in a PTBPl1-independent

manner, at least in part. These findings suggest that Matrin3 is a splicing regulator that targets

intronic pyrimidine-rich sequences.
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