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            Abstract
Nonsense-mediated mRNA decay (NMD) is a cellular quality-control mechanism that is thought to exacerbate the phenotype of certain pathogenic nonsense mutations by preventing the expression of semi-functional proteins. NMD also limits the efficacy of read-through compound (RTC)-based therapies. Here, we report a gene-specific method of NMD inhibition using antisense oligonucleotides (ASOs) and combine this approach with an RTC to effectively restore the expression of full-length protein from a nonsense-mutant allele.
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                    Figure 1: Design and testing of EJC-targeting ASOs.[image: ]


Figure 2: Validation of the mechanism of action of NMD inhibition.[image: ]
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Supplementary Figure 1 Baseline expression levels comparing wild-type (WT) and three variants of the T39-PTC HBB constructs.
T39 and T39+24 mRNAs were reduced by approximately 95%, and T39(UGAC) was reduced by approximately 85%. n = 3 independent transfections, error bars represent s.d.


Supplementary Figure 2 Uncropped autoradiograph corresponding to Figure 1c.

Supplementary Figure 3 HBB (WT) expression is not altered by treatment with H-24 ASO (50 nM; n = 3 independent transfections).

Supplementary Figure 4 Baseline expression levels of MECP2 wild type (WT) and S65X mRNA.
MECP2 (S65X) undergoes efficient NMD, resulting in a 95% reduction in mRNA level, compared to the wild-type mRNA (n = 3 independent samples).


Supplementary Figure 5 Screen of 19 ASOs targeting the last EJC of MECP2.
100 nM of each ASO was transfected, expression of the stably integrated minigene was induced with 1 µg/ml tetracycline at 6 hr post-transfection, and RNA was isolated at 48 hr post-transfection. mRNA was measured by radioactive RT-PCR and quantitated on a phosphorimager. The fold change relative to no-ASO transfection is indicated below each lane.


Supplementary Figure 6 NMD inhibition by ASOs is specific to the targeted transcript.
Four known endogenous NMD targets15 were tested and remained essentially unchanged upon H-24 ASO treatment of U2OS cells expressing HBB (T39) or M-33 ASO treatment of U2OS cells expressing MECP2 (S65X) cells. The difference in expression levels of the transcripts before and after a 5-hr treatment with the translation inhibitor cycloheximide (CHX; 100 µg/ml) was tested in MECP2 (S65X) expressing cells (top left) to confirm their susceptibility to NMD, which requires translation. n = 3 independent samples, *P < 0.05.


Supplementary Figure 7 Representative autoradiographs corresponding to Figure 1g.

Supplementary Figure 8 Transcript subject to NMD is stabilized by ASO treatment.
HBB-T39 mRNA decay rate after actinomycin D treatment (5 µg/ml) decreased when cells were pretreated with 50 nM H-24 ASO. *P <0.05; n = 3 independent transfections.


Supplementary Figure 9 EJC-targeting ASOs increase the amount of protein expressed from mRNAs targeted by NMD.
U2OS cells expressing N-terminal GFP-tagged HBB (T39) were transfected with 100 nM H-24 ASO. Western blotting with anti-GFP antibody confirms the increase in truncated protein expression upon NMD inhibition (P < 0.01; n = 3 independent transfections). Numbers below the panel represent the fold changes ± s.d., as calculated by densitometry.


Supplementary Figure 10 N-terminal GFP-labeled wild-type HBB protein expression is not significantly altered by ASO treatment (50 nM, n = 3 independent transfections).

Supplementary Figure 11 Representative western blot corresponding to Figure 2d.
The T39 stop codon (TAG) plus 4 nt downstream were replaced with TGACTAG to promote a low level of spontaneous translational read-through. Anti-GFP antibody detects the truncated GFP-HBB, as well as the full-length read-through product. The cells were transfected with 50 nM of the indicated ASOs, and incubated with or without 1 mg/ml G418.
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