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such as tandem rare codons in yeast or poly(A) stretches in mammals.

When a ribosome stalls during translation and collides with a trailing ribosome, a
disome is formed (lkeuchi et al., EMBO J., 2019). In yeast, the disome is specifically
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recognized by the E3 ubiquitin ligase Hel2, which polyubiquitinates the ribosomal protein < w Saito ”Pl:l'ct)teéi: i N =" Park ot al, EMBO J, 2023
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cleavage at the vicinity of the collided ribosome (D’Orazio et al., eLife, 2019), depending ( 7 (\\ ( = (\\
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exonuclease-mediated decay pathway (Veltri et al., eLife, 2022). However, it remains ’
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mediated mRNA decay. _ Wl g o / RQT Not4 Q
Here, we demonstrate that in yeast, Syh1-Xrn1 and Hel2-Cue2 pathways Remrossion P Rqt4 complex

independently function in the ribosome collision-induced mRNA decay. In addition, we _/ ( (

confirm that these mechanisms are conserved in mammals by using a Tet-Off system and Peptide tmRNA s RqcH
single-molecule imaging. These findings deepen our understanding of mRNA quality MANA decay ( [ Degradation _A_LQ —
control and offer the potential for developing mRNA-targeted therapies. ‘ — Ltn1
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m Syh1 and Hel2 works independently to degrade aberrant mRNA in yeast

m Aberrant mRNA is mainly degraded by NGD RQC- pathway
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A. Schematic of the Galactose responsive promoter. Transcription of the reporter is only active under the galactose conditions. When Galactose is removed, transcription of the reporter is inactivated. B. Yeast cells were
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evels were normalized to that at 0 min and plotted in panels D and . The halt-lite was calculated by determining the first-order decomposition rate constant using the nonlinear least-squares metnod. 'he mean halt-lite is Northern blot analysis of the GFP-R12-HIS3 reporter. SCR is used as the loading control. Bottom: Primer extension analysis showing the cleavage sites of NGD RQC+ and NGD
shown in panels C and E. Statistical analysis was performed using the Benjamini and Hochberg method. Key; padj < 0.001 : ***, padj < 0.01 : **, padj < 0.05 : *, N.S. : Non-Significant G and H. Sucrose density gradient RQC-. C and D. Relative mRNA levels and half-life of the GFP-R12-HIS3 reporter. Statistical analysis was performed using the Benjamini and Hochberg method. Key; padj < 0.001
profiling and the corresponding protein distribution for the indicated strains. :*** padj <0.01 :**, padj < 0.05 : *, N.S. : Non-Significant E. Sucrose density gradient profiling and the corresponding protein distribution for the indicated strains.
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A. Schematic of the Tet-Off reporter system. tTA binds to TRE (Tet Response Element) and activates transcription in the absence of doxycycline (Dox). In the presence of Dox, tTA cannot bind to TRE, and transcription is shut off. B. Schematic of the arrest sequences in yeast and mammal. C. Western blot of KO
strains used for half-life measurement. D-G. mRNA levels of the GFP-K0/K20-mCherry reporter were measured by RT-gPCR using HEK293T cells. Statistical analysis was performed using the Benjamini and Hochberg method. Key; padj < 0.001 : ***, padj < 0.01 : **, padj < 0.05 : *, N.S. : Non-Significant




