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Supplementary Figures

Supplementary Figure 1. Raw data of gel images from the capillary electrophoresis
system (Jess, ProteinSimple). Designated areas (red boxes) correspond to CFTR band C and
are used in the main figures for quantification of CFTR protein expression.

a-c, Gels used in Fig. 3a to determine the efficacy of tS and tR variants in restoring expression
of full-length CFTR(S466X), CFTR(R553X) or CFTR(R1162X) in CFBE410" cells

d, Gels used in Fig. 4b to determine the efficacy of tR or tRT5 efficacy alone or by co-
treatment with NMD inhibitor (5 uM NMD14), or treatment with 10 uM and 30 uM PTC124
in 16HBEQgeR 162X (X represents UGA) and 16HBE 140 expressing wild-type CFTR cells.

e, Gels used in Fig. 4c to determine the efficacy of tRT5 alone or by co-treatment with NMD

inhibitor (5 uM NMD14) in hNER62XR1162X and hNE expressing WT-CFTR.
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16HBEge: CFTR(R1162X)

16HBE140: WT-CFTR
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hNE: CFTR(R1162X)
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Supplementary Figure 2. Raw gel image. Cropped area (red box) is shown in Extended
Data Fig. 2a.
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Supplementary Tables

Supplementary Table 1: Sequences of the tRNA variants. Substitutions in the anticodon
are underlined, in the AC-stem and TWC-stem highlighted in blue (according to Fig. 1a and

Extended Data Fig. 1).

tRNA tRNAscan-SE
variant ID?

Sequence (5'-3')

tRNAS™  chr6.tRNA151
(AGA)

tRNAS®  chr6.tRNA53
(UGA)

tS

tSAL

tSA2

tST1

tST2

tST3

tST4

tSTS

tST6

SALT4

tSALT5

tSALT6

tSA2T5

GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUAGAAAUCCAUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUGAAAUCCAUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA

GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUCAAAUCCAUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGUCUUCAAAACCAUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGGCAGGCUUCAAACCUGUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUCAAAUCCAUUGGGGUUUCCCCGCGCCGGUUCGAAUCCGGCCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUCAAAUCCAUUGGGGUUUCCCCGCCCGGGUUCGAAUCCCGGCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUCAAAUCCAUUGGGGUUUCCCCGCAGGCCUUCGAAUGGCCUCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUCAAAUCCAUUGGGGUUUCCCCGCGCGGGUUCGAAUCCCGCCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUCAAAUCCAUUGGGGUUUCCCCGCACGGGUUCGAAUCCCGUCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUCAAAUCCAUUGGGGUUUCCCCGCGCGGGUUCGAAUCCCGUCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGUCUUCAAAACCAUUGGGGUUUCCCCGCGCGGGUUCGAAUCCCGCCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGUCUUCAAAACCAUUGGGGUUUCCCCGCACGGGUUCGAAUCCCGUCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGUCUUCAAAACCAUUGGGGUUUCCCCGCGCGGGUUCGAAUCCCGUCGACUACGCCA
GUAGUCGUGGCCGAGUGGUUAAGGCGGCAGGCUUCAAACCUGUUGGGGUUUCCCCGCACGGGUUCGAAUCCCGUCGACUACGCCA

tRNAM  chr9.tRNA5
(ucu) chrl1.tRNA2
tR

GGCUCUGUGGCGCAAUGGAUAGCGCAUUGGACUUCUAAUUCAAAGGUUGUGGGUUCGAGUCCCACCAGAGUCGCCA

GGCUCUGUGGCGCAAUGGAUAGCGCAUUGGACUUCAAAUUCAAAGGUUGUGGGUUCGAGUCCCACCAGAGUCGCCA

tRA2 GGCUCUGUGGCGCAAUGGAUAGCGCAGCAGGCUUCAAACCUGUAGGUUGUGGGUUCGAGUCCCACCAGAGUCGCCA

tRT5 GGCUCUGUGGCGCAAUGGAUAGCGCAUUGGACUUCAAAUUCAAAGGUUACGGGUUCGAGUCCCGUCAGAGUCGCCA

tRT6 GGCUCUGUGGCGCAAUGGAUAGCGCAUUGGACUUCAAAUUCAAAGGUUGCGGGUUCGAGUCCCGUCAGAGUCGCCA

tRT7 GGCUCUGUGGCGCAAUGGAUAGCGCAUUGGACUUCAAAUUCAAAGGUUAUGGGUUCGAGUCCCAUCAGAGUCGCCA

tRTS GGCUCUGUGGCGCAAUGGAUAGCGCAUUGGACUUCAAAUUCAAAGGUUGCGGGUUCGAGUCCCGCCAGAGUCGCCA

tRT9 GGCUCUGUGGCGCAAUGGAUAGCGCAUUGGACUUCAAAUUCAAAGGUUGUGGGUUCGAGUCCCAUCAGAGUCGCCA

tRA2TS GGCUCUGUGGCGCAAUGGAUAGCGCAGCAGGCUUCAAACCUGUAGGUUACGGGUUCGAGUCCCGUCAGAGUCGCCA

tRNASY  chri7.tRNA9 GCGUUGGUGGUAUAGUGGUAAGCAUAGCUGCCUUCCAAGCAGUUGACCCGGGUUCGAUUCCCGGCCAACGCACCA

(UCC)

G1 GCGUUGGUGGUAUAGUGGUAAGCAUAGCUGCCUUCAAAGCAGUUGACCCGGGUUCGAUUCCCGGCCAACGCACCA

tG1T5 GCGUUGGUGGUAUAGUGGUAAGCAUAGCUGCCUUCAAAGCAGUUGACACGGGUUCGAUUCCCGUCCAACGCACCA

tG1T6 GCGUUGGUGGUAUAGUGGUAAGCAUAGCUGCCUUCAAAGCAGUUGACGCGGGUUCGAUUCCCGUCCAACGCACCA

tRNASY  chr19.tRNA2 GCGUUGGUGGUAUAGUGGUUAGCAUAGCUGCCUUCCAAGCAGUUGACCCGGGUUCGAUUCCCGGCCAACGCACCA

(ucc)

G2 GCGUUGGUGGUAUAGUGGUUAGCAUAGCUGCCUUCAAAGCAGUUGACCCGGGUUCGAUUCCCGGCCAACGCACCA

tG2T5 GCGUUGGUGGUAUAGUGGUUAGCAUAGCUGCCUUCAAAGCAGUUGACACGGGUUCGAUUCCCGUCCAACGCACCA

G276 GCGUUGGUGGUAUAGUGGUUAGCAUAGCUGCCUUCAAAGCAGUUGACGCGGGUUCGAUUCCCGUCCAACGCACCA

GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUUAAAUCCAUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA

mis- GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUCUAAAUCCAUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA
h GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGUCUUUAAAACCAUUGGGGUUUCCCCGCACGGGUUCGAAUCCCGUCGACUACGCCA

matc GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGUCUCUAAAACCAUUGGGGUUUCCCCGCACGGGUUCGAAUCCCGUCGACUACGCCA

tRNAs GUAGUCGUGGCCGAGUGGUUAAGGCGGCAGGCUCUAAACCUGUUGGGGUUUCCCCGCACGGGUUCGAAUCCCGUCGACUACGCCA

GUAGUCGUGGCCGAGUGGUUAAGGCGAUGGACUUGUUAAUCCAUUGGGGUUUCCCCGCGCAGGUUCGAAUCCUGCCGACUACGCCA

®%tRNAscan IDs are from the tRNA data base (GtRNAdb), http://gtrnadb.ucsc.edu/



Supplementary Table 2: Summary of the sequence context of pathologic PTCs used in
this study. Nucleotide and amino sequence of human PTCs are incorporated downstream of
the start codon of FLuc (PTC-FLuc variants). The PTC is underlined and is flanked by seven
codons each site

Disease Protein Mutation PTC Nucleotide and amino acid sequence of PTC contexts
ACCCCCTCTGTGATCCGTAAGTGATACAACTTG
CLN2 TPP1 R208X UGA
ACCTCACAAGAC
ACCCCCTCTGTGATCCGTAAGTAGTACAACTTG
UAG
ACCTCACAAGAC
ACCCCCTCTGTGATCCGTAAGTAATACAACTTG
UAA
ACCTCACAAGAC
-T--P--S—-V——1--R--K--X-=Y=-N--L--T--
S--Q--D-
CF CFTR S466X UGA  TCCACTGGAGCAGGCAAGACTTGACTTCTAATGATGATTATGGGA

UAG  TCCACTGGAGCAGGCAAGACTTAGCTTCTAATGATGATTATGGGA
UAA  TCCACTGGAGCAGGCAAGACTTAACTTCTAATGATGATTATGGGA
~S--T=-G=-A--G=-K=-T==X--L—--L—--M=-M-— I -=M--G-




Supplementary Table 3. LUNAR1 and LUNAR2 nanoparticulate encapsulations.

LUNAR Particle size Polydispercity %
formulations [nm] index, PDI Encapsulation
LUNAR 1 83.45 0.133 96.4
LUNAR 2 75.61 0.168 99.4




Supplementary Table 4. Total number of transcripts detected in the ribosome profiling

data sets.
Murine liver
Treated with tS Treated with tS Control
Replicate #1 Replicate #2
UAA 2791 2636 2504
UAG 2552 2424 2295
UGA 5747 5441 5109
Total 10900 10501 9908
Murine lungs
Treated with tSA1T5 Treated with tSA1T5 Control
Replicate #1 Replicate #2
UAA 3325 2580 3080
UAG 3012 2338 2778
UGA 6690 5259 6215
Total 13027 10117 12073
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