
 

Supplementary Figure S1. Current traces with error bars. (A) Current traces from Figure 

2 with error bars. (±SEM; N=9 (donor 1), N=3 (donor 2), N=4 (donor 3)). (B) Current traces 

from Figure 4 with error bars. (±SEM; N=3). (C) Current trace from Figure 5 with error 

bars. (±SEM, N=2). (D) Current traces from Figure 6 with error bars. (±SEM; N=9 (donor 

1), N=3 (donor 2), N=4 (donor 3)). 

 



 

Supplementary Figure S2. Puromycin treatment of lymphoblasts inhibits nonsense-

mediated mRNA decay of SRSF2 mRNA isoform with premature termination codon. (A) 

An RT-PCR analysis of SRSF2, a known substrate of NMD, expression in CFTR 

expressing cell models used in the study treated (+) or untreated (-) with puromycin 

(200μg/ul) for 9 hours (lymphoblasts) or 6 hours (hBEs). β-actin was used as a control for 

RNA expression. (B) SRSF2 expression after puromycin treatment was quantified and 

normalized to the untreated samples (±SEM; N=5; one sample t-test, ***p<0.001). 

 



  

Supplementary Figure S3. Chloride currents in hBE cells from CFTR c.3718-2477T 

donor and non-CF donor cells. (A) Average Ieq traces from hBE cells from non-CF donors 

(donor 5 and donor 6) (blue line),  compound heterozygous donors 1 and 2 and a 



homozygous donor 3 cells treated ASO-C (black lines) and (B) ASO-ψ. (C) Area under 

the curve of the forskolin treatment period was quantified for each genotype (±SEM; 

heterozygous N=12, homozygous N=4, non-CF N=6; One-way ANOVA, Tukey’s multiple 

comparisons test, *p<.05, ****p<0.0001). 

  



 

Supplementary Figure S4. Corrector (C18) and potentiator (VX-770), but not ASO- 

treatment improves chloride channel activity in F508del-CFTR cells. (A) RT-PCR analysis 

of homozygous F508del-CFTR patient hBE cells (donor 4) treated with vehicle, ASO-C, 

or ASO-. β-actin was included as a control for total RNA level. Splicing was quantified 

as the percent of RNA transcripts with the pseudo-exon insert [+-Ex/((+-

Ex)+WT)x100)] and is shown below each lane. (B) Average Ieq traces calculated from the 

TECC assay (left y-axis) or normalized to percent non-CF average forskolin-specific 



currents (right y-axis) (average forskolin-specific Ieq=41 μA/cm2; donors 5, 6) from 

F508del-CFTR homozygous hBE cells treated with vehicle (grey lines), ASO-C (black 

lines), or ASO- (green lines). (C) Area under the curve of the forskolin (unhashed) or 

forskolin + VX-770 (hashed) treatment period was quantified for samples treated with 

vehicle, ASO-C, or ASO-ψ (±SEM; N=6; One-way ANOVA; Tukey’s multiple comparisons 

test between groups; Sidak’s multiple comparisons test within groups, ns=p>0.01). (D) 

Average Ieq traces from F508del-CFTR homozygous hBE cells treated with ASOs as 

before and with DMSO (solid lines) or C18 (6 M, dashed lines). (E) Area under the curve 

analysis of cells treated with (hashed) or without (unhashed) CFTR modulators (C18, VX-

770) along with ASO-C (white) or ASO- (green) was quantified. Data was normalized to 

the quantification for forskolin treatment in vehicle treated samples (±SEM; N=6; One-

way ANOVA, Tukey’s multiple comparisons test, ****p<0.0001, ns=p>0.01).  

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure S5. ASO- treatment increases full-length CFTR mRNA in 

compound heterozygous patient cells. (A) RT-PCR analysis of compound heterozygous 

hBE cells (c.3718-2477 T/F508del) treated as in Fig 3A. (B) -Ex splicing quantified as 

the percent of total CFTR. (±SEM; N=4; One-way ANOVA with Tukey’s multiple 

comparisons test, *p<0.05) (C) RT-qPCR analyses of total CFTR mRNA from the CFTR 

c.3718-2477C>T allele. (±SEM; N=6; t-test, **p<0.01) (D) F508del-CFTR isolated from 

the compound heterozygous patient (donor 1) treated as above (±SEM; N=5; t-test, 

ns=p>0.05). Relative quantity (RQ) was normalized to vehicle treatment.  

  

 

 

 

 

 



 

Supplementary Figure S6. Impedance spectra data presented as representative 

Nyquist plots from a single replicate after benzamil, forskolin, VX-770, and GlyH-101 

treatments, in vehicle, ASO-C, or ASO- treated homozygous CFTR c.3718-2477C>T 

hBE cells. Both the real (ZR) and imaginary (Zi) components of the measured impedance 

are plotted together from all 126 frequencies (black dots). Model fitting for each 

impedance spectrum is plotted as a red line (Fit). 

 

 



 

Supplementary Table S1 – Splice-switching Antisense Oligonucleotides, Primers, and 

Probes.  



 

 

Supplementary Table S2. Ieq and Rt values from donor HBE cell in Figures 2 and 6 and 

Supplementary Figures S2 and S3. 

 

 

*=ASO-C vs ASO-Ψ   *p<.05, **p<.01, ***p<.001, ****p<.0001 

+=ASO alone vs ASO + C18   
+
p<.05, 

++
p<.01, 

+++
p<.001, 

++++
p<.0001 



 

 

Supplementary Table S3. Ieq and Rt values from donor 3 in Figure 4. 

 

*=ASO-C vs ASO-Ψ   *p<.05, **p<.01, ***p<.001, ****p<.0001 


