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Extended Data Figure Legends

Extended Data Figure 1 | Exploration of an efficient RNA editing platform. a,
Schematic of dLbuCas13a-ADAR1bp (E1008Q) fusion protein and the corresponding
crRNA. The catalytic inactive LbuCas13a was fused to the deaminase domain of
ADAR1 (hyperactive E1008Q variant) using 3<GGGGS linker. The crRNA
(crRNAC*13) consisted of Lbu-crRNA scaffold and a spacer which was
complementary to the targeting RNA with an A-C mismatch as indicated. b,
Schematic of dual fluorescent reporter system and the Lbu-crRNA with various
lengths of spacers as indicated. ¢, Quantification of the EGFP positive (EGFP*) cells.
HEK?293T cells stably expressing the Repoter-1 were transfected with indicated
lengths of crRNAC®132 with or without co-expression of the dLbuCas13a-ADAR1op
(E1008Q), followed by FACS analysis. Data are presented as the mean xs.e.m. (n =
3). d, Representative FACS result from the experiment performed with the control

(Ctrl crRNA70) or the targeting spacer (crRNAvo).

Extended Data Figure 2 | mRNA expression level of ADAR1/ADAR?2 and
arRNA-mediated RNA editing. a, Quantitative PCR showing the mRNA levels of
ADARL1 and ADAR2 in HEK293T cells. Data are presented as the mean £s.e.m. (n =
3). b, Representative FACS results from Fig. 1e.

Extended Data Figure 3 | Quantitative PCR showing the effects of LEAPER on
the expression levels of targeted Reporter-1 transcripts by 111-nt arRNA or
control RNA in HEK293T cells. Data are presented as the mean +s.e.m. (n = 3);

unpaired two-sided Student’s t-test, ns, not significant.

Extended Data Figure 4 | Schematic of Reporter-1 (a), -2 (b), and -3 (c), as well

as their corresponding arRNAs.



Extended Data Figure 5 | Effects of LEAPER on the expression levels of targeted
transcripts and protein products. a, Quantitative PCR showing the expression
levels of targeted transcripts from PPIB, KRAS, SMAD4 and FANCC by the
corresponding 151-nt arRNA or Control RNA in HEK293T cells. Data are presented
as the mean xs.e.m. (n = 3); unpaired two-sided Student’s t-test, *P < 0.05; **P <
0.01; ***P < 0.001; ****P < 0.0001; ns, not significant. b, Western blot results
showing the effects on protein products of targeted KRAS gene by 151-nt arRNA in

HEK293T cells. B-tubulin was used as a loading control.

Extended Data Figure 6 | Editing endogenous transcripts with LEAPER. a,
Schematic of the KARS transcript sequence covered by the 151-nt arRNA. The arrow
indicates the targeting adenosine. All adenosines were marked in red. b, Heatmap of
editing rate on adenosines covered by indicated arRNAs in the KARS transcript
(marked in the bold frame in blue). ¢, Schematic of the SMAD4 transcript covered by
the 151-nt arRNA. d, Heatmap of editing rate on adenosines covered by indicated
arRNAs in the SMAD4 transcript. e, Schematic of the FANCC transcript covered by
the 151-nt arRNA. f, Heatmap of editing rate on adenosines covered by indicated
arRNAs in the FANCC transcript. For each arRNA, the region of duplex RNA is
highlighted with bold frame in blue. Data (b, d, and f) are presented as the mean (n =
3).

Extended Data Figure 7 | Evaluation of potential off-targets. a, Schematic of the
highly complementary region of arRNA111-FANCC and the indicated potential off-
target sequence, which were predicted by searching homologous sequences through
NCBI-BLAST. b, Deep sequencing showing the editing rate on the on-target site and
all predicted off-target sites of arRNA111-FANCC. All data are presented as the mean

*+s.e.m. (n=3).

Extended Data Figure 8 | Editing mutant TP53"*3X transcripts by LEAPER.

Top, schematic of the TP53 transcript sequence covered by the 111-nt arRNAs. The



arrow indicates the targeted adenosine. All adenosines were marked in red. Bottom, a
heatmap of editing rate on adenosines covered by indicated arRNAs in the TP53

transcript.

Extended Data Figure 9 | Schematic representation of the selected disease-
relevant cDNA containing G to A mutation from ClinVar data and the

corresponding 111-nt arRNA.



Supplementary Tables

Supplementary Table 1 | LbuCas13 crRNA sequences.

Supplementary Table 2 | Sequences of arRNAs and control RNAs used in this
study.

Supplementary Table 3 | Disease-relevant cDNAs used in this study.

Supplementary Table 4 | Primers used in this study.
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COL3A1 targeting .3833G>A
57 - - CCGCUAGAAACUGCAGAGACCUGAAAUUCUGCCAUCCUGAACUCAAGAGUGGAGAAUACUAGGUUGACCCUAACCAAGGAUGCAAAUUGGAUGCUAUCAAGGUAUUCUGUAAUAUGGAAAC - -3°
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55-nt 55-nt

BMPR?2 targeting
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Supplementary sequences
Reporter-1:

5' GRS inker[Target] eGFP |3’

5.
ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCAT
GCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGA
TCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAA
GCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGT
CCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACA
TCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCG
TGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCC
CTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTT
CCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCT
CCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAG
CAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGA
CCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTC
AACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGA
ACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGC
TGTACAAG CTGCAG GGCGGAGGAGGCAGC GGCGGAGGAGGCAGC
GGCGGAGGAGGCAGC GCCTGCTCGCGATGCTAGAGGGCTCTGCCA
GTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGA
GCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCG
AGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACC
GGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGG
CGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTT
CAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAA
GGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGAC
ACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGG
CAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCT
ATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATC
CGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCA
GAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACC
TGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCAC
ATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGTAA-3’

Reporter-2:

5' GRS inker[Target] eGFP |3’

5’-
ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCAT
GCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGA
TCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAA



GCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGT
CCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACA
TCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCG
TGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCC
CTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTT
CCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCT
CCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAG
CAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGA
CCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTC
AACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGA
ACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGC
TGTACAAG CTGCAG GGCGGAGGAGGCAGC GGCGGAGGAGGCAGC
GGCGGAGGAGGCAGC
AGAAGGTATACACGCCGGAAGAATCTGTAGAGATCCCCGGTCGCCACC
GTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGA
GCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCG
AGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACC
GGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGG
CGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTT
CAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAA
GGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGAC
ACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGG
CAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCT
ATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATC
CGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCA
GAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACC
TGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCAC
ATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGTAA-3’

Reporter-3:

5' GRS inker[Target] eGFP |3’

5.
ATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCAT
GCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGA
TCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAA
GCTGAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGT
CCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACA
TCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCG
TGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCC
CTGCAGGACGGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTT
CCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCT
CCTCCGAGCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAG



CAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGA
CCACCTACAAGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTC
AACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGA
ACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGC
TGTACAAG CTGCAG GGCGGAGGAGGCAGC
GCCTGCTCGCGATGCTAGAGGGCTCTGCCA
GTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGA
GCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCG
AGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACC
GGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGG
CGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTT
CAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAA
GGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGAC
ACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGG
CAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCT
ATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATC
CGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCA
GAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACC
TGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCAC
ATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGTAA-3’

pLenti-dCas13-ADARI1pp

5’-ATGGTG GATTACAAGGATGACGACGATAAG(Flag tag)

ATGAAAGTGACGAAGGTAGGAGGCATTTCGCATAAGAAGTACACGTCCGA
AGGCCGCTTAGTGAAGTCAGAATCGGAAGAAAATCGCACAGACGAACGTC
TGTCGGCGTTGCTTAATATGCGCCTTGACATGTATATCAAGAATCCCAGCAG
CACGGAAACCAAGGAAAATCAAAAACGCATTGGGAAATTAAAGAAATTCT
TCTCAAACAAAATGGTCTATCTTAAAGACAATACCTTGAGTTTGAAGAATG
GGAAAAAGGAGAACATTGATCGTGAGTATTCTGAGACTGACATCCTTGAGA
GCGATGTCCGTGACAAGAAAAACTTCGCCGTGTTGAAAAAGATCTATCTGA
ATGAAAACGTGAACTCGGAGGAATTGGAAGTTTTTCGTAACGACATTAAGA
AGAAACTGAACAAAATCAACAGCCTGAAGTACTCATTTGAAAAGAATAAG
GCGAATTATCAAAAGATTAATGAGAATAACATCGAGAAGGTTGAAGGTAAG
TCAAAGCGTAACATTATTTACGATTATTATCGTGAGTCAGCGAAACGTGACG
CTTATGTAAGCAATGTGAAAGAAGCCTTTGATAAGCTTTACAAGGAAGAGG
ACATTGCAAAACTTGTTCTTGAAATTGAGAACCTTACGAAGTTAGAGAAAT
ACAAGATTCGCGAGTTCTACCACGAAATTATTGGACGTAAGAATGACAAGG
AAAACTTTGCAAAAATCATCTACGAAGAAATCCAGAATGTTAATAACATGA
AAGAGTTGATCGAGAAGGTACCGGACATGAGTGAGTTGAAAAAGAGCCAA
GTATTTTACAAGTATTACTTAGACAAAGAAGAGTTGAACGACAAGAACATC
AAATACGCGTTTTGTCATTTCGTGGAAATCGAAATGAGTCAGTTGCTGAAG




AACTACGTATATAAGCGCTTAAGTAATATCTCGAATGACAAAATTAAGCGTA
TCTTTGAATACCAGAACTTGAAAAAATTGATCGAAAATAAGCTGTTAAACA
AACTTGACACGTACGTCCGTAATTGTGGAAAGTATAATTATTATTTGCAAGA
CGGCGAAATTGCCACTTCAGATTTCATCGCCCGCAACCGTCAGAATGAAGC
GTTTCTTCGCAACATCATTGGGGTGTCATCTGTGGCCTACTTTTCTCTTCGC
AACATTCTTGAAACGGAGAACGAGAATGATATTACTGGGCGTATGCGCGGC
AAAACAGTTAAGAACAATAAAGGTGAAGAGAAGTACGTGTCCGGAGAAGT
TGATAAGATCTATAATGAAAATAAGAAGAACGAGGTTAAGGAGAACTTAAA
AATGTTCTATTCGTACGATTTCAATATGGACAACAAGAATGAAATCGAAGAT
TTCTTCGCCAACATCGACGAGGCGATTTCTTCCATCGCTCACGGTATTGTCG
CCTTCAACTTGGAATTAGAAGGTAAGGATATCTTTGCGTTCAAGAACATTGC
GCCATCCGAAATCTCAAAGAAGATGTTTCAGAATGAGATTAACGAGAAAA
AACTGAAATTGAAGATCTTTCGTCAACTGAACTCTGCCAACGTGTTCCGCT
ATCTCGAAAAGTATAAAATTCTGAATTACCTTAAACGTACACGCTTCGAGTT
TGTCAATAAAAATATCCCATTCGTCCCGTCTTTCACCAAATTATATTCGCGCA
TTGATGACCTGAAGAATAGTCTTGGGATTTACTGGAAAACTCCGAAAACAA
ACGACGACAATAAGACTAAGGAGATTATTGATGCCCAAATCTATTTGCTTAA
AAACATCTATTACGGGGAGTTCCTGAATTATTTCATGTCGAACAATGGTAAT
TTCTTTGAGATTTCTAAAGAAATCATCGAATTGAACAAGAACGATAAACGC
AACTTAAAGACTGGGTTTTACAAGCTGCAAAAGTTTGAAGACATCCAGGA
GAAGATTCCAAAGGAATACTTGGCGAATATCCAGTCCCTGTACATGATTAAT
GCCGGTAATCAGGACGAAGAAGAAAAGGACACTTATATTGATTTCATTCAA
AAGATCTTCTTAAAGGGATTTATGACGTATCTTGCTAATAACGGTCGTTTAA
GTCTGATTTACATCGGCTCGGATGAAGAAACAAATACGTCATTAGCAGAAA
AGAAGCAAGAGTTTGACAAGTTCTTGAAGAAGTACGAGCAGAACAATAAT
ATCAAGATCCCCTATGAGATCAATGAATTCCTGCGTGAGATCAAACTGGGA
AACATCCTGAAGTATACTGAGCGTTTAAACATGTTCTACCTTATCTTAAAGC
TTTTGAATCACAAGGAGCTGACAAATCTGAAGGGTAGTCTTGAAAAATATC
AGTCTGCCAATAAGGAAGAAGCGTTCTCTGACCAATTGGAGTTAATTAACC
TGCTTAACCTTGACAACAACCGCGTGACGGAAGACTTCGAATTAGAGGCC
GACGAGATTGGAAAATTTCTTGATTTCAATGGCAACAAAGTTAAGGATAAC
AAGGAACTGAAAAAGTTCGATACAAACAAGATCTACTTTGACGGCGAGAA
CATTATCAAACACCGTGCCTTCTACAATATTAAGAAATATGGCATGTTAAAC
TTACTGGAGAAAATTGCCGACAAGGCTGGATACAAGATCTCGATCGAAGA
GCTGAAGAAATACTCCAATAAAAAGAATGAGATCGAGAAGAACCATAAGA
TGCAGGAAAATCTGCACCGCAAATACGCTCGTCCCCGTAAAGACGAGAAG
TTTACAGATGAGGACTATGAAAGTTACAAGCAAGCTATTGAGAATATTGAG
GAGTACACCCACCTTAAGAACAAGGTAGAATTCAATGAGCTGAATTTACTG
CAGGGCCTGTTGCTGCGCATTTTACATCGTTTAGTCGGATATACCTCAATTT
GGGAACGCGATCTGCGCTTCCGCCTTAAAGGTGAGTTCCCAGAAAACCAA
TACATCGAAGAGATCTTCAACTTTGAAAATAAGAAGAACGTGAAGTACAA
AGGGGGTCAGATTGTAGAGAAATACATTAAATTCTACAAGGAATTACATCA
AAATGATGAAGTTAAGATCAACAAGTACAGTTCCGCGAATATCAAGGTGTT
GAAGCAAGAAAAGAAGGACCTTTATATTGCTAATTACATCGCCGCATTCAAT



GGCGCGCC A GGCGGAGGAGGCAGC GGCGGAGGAGGCAGC
CTCCTCCTCTCAAGGTCCCCAGAAGCACAGCCAAAGACACTCCCTCTCACT
GGCAGCACCTTCCATGACCAGATAGCCATGCTGAGCCACCGGTGCTTCAAC
ACTCTGACTAACAGCTTCCAGCCCTCCTTGCTCGGCCGCAAGATTCTGGCC
GCCATCATTATGAAAAAAGACTCTGAGGACATGGGTGTCGTCGTCAGCTTG
GGAACAGGGAATCGCTGTGTAAAAGGAGATTCTCTCAGCCTAAAAGGAGA
AACTGTCAATGACTGCCATGCAGAAATAATCTCCCGGAGAGGCTTCATCAG
GTTTCTCTACAGTGAGTTAATGAAATACAACTCCCAGACTGCGAAGGATAG
TATATTTGAACCTGCTAAGGGAGGAGAAAAGCTCCAAATAAAAAAGACTGT
GTCATTCCATCTGTATATCAGCACTGCTCCGTGTGGAGATGGCGCCCTCTTT
GACAAGTCCTGCAGCGACCGTGCTATGGAAAGCACAGAATCCCGCCACTA
CCCTGTCTTCGAGAATCCCAAACAAGGAAAGCTCCGCACCAAGGTGGAGA
ACGGACAAGGCACAATCCCTGTGGAATCCAGTGACATTGTGCCTACGTGGG
ATGGCATTCGGCTCGGGGAGAGACTCCGTACCATGTCCTGTAGTGACAAAA
TCCTACGCTGGAACGTGCTGGGCCTGCAAGGGGCACTGTTGACCCACTTCC
TGCAGCCCATTTATCTCAAATCTGTCACATTGGGTTACCTTTTCAGCCAAGG
GCATCTGACCCGTGCTATTTGCTGTCGTGTGACAAGAGATGGGAGTGCATT
TGAGGATGGACTACGACATCCCTTTATTGTCAACCACCCCAAGGTTGGCAG
AGTCAGCATATATGATTCCAAAAGGCAATCCGGGAAGACTAAGGAGACAA
GCGTCAACTGGTGTCTGGCTGATGGCTATGACCTGGAGATCCTGGACGGTA
CCAGAGGCACTGTGGATGGGCCACGGAATGAATTGTCCCGGGTCTCCAAA
AAGAACATTTTTCTTCTATTTAAGAAGCTCTGCTCCTTCCGTTACCGCAGGG
ATCTACTGAGACTCTCCTATGGTGAGGCCAAGAAAGCTGCCCGTGACTACG
AGACGGCCAAGAACTACTTCAAAAAAGGCCTGAAGGATATGGGCTATGGG
AACTGGATTAGCAAACCCCAGGAGGAAAAGAACTTTTATCTCTGCCCAGTA
TAG-3’

ADARI1(p110) cDNA

5.
ATGGCCGAGATCAAGGAGAAAATCTGCGACTATCTCTTCAATGTGTCTGAC
TCCTCTGCCCTGAATTTGGCTAAAAATATTGGCCTTACCAAGGCCCGAGATA
TAAATGCTGTGCTAATTGACATGGAAAGGCAGGGGGATGTCTATAGACAAG
GGACAACCCCTCCCATATGGCATTTGACAGACAAGAAGCGAGAGAGGATG
CAAATCAAGAGAAATACGAACAGTGTTCCTGAAACCGCTCCAGCTGCAAT
CCCTGAGACCAAAAGAAACGCAGAGTTCCTCACCTGTAATATACCCACATC
AAATGCCTCAAATAACATGGTAACCACAGAAAAAGTGGAGAATGGGCAGG
AACCTGTCATAAAGTTAGAAAACAGGCAAGAGGCCAGACCAGAACCAGC
AAGACTGAAACCACCTGTTCATTACAATGGCCCCTCAAAAGCAGGGTATGT



TGACTTTGAAAATGGCCAGTGGGCCACAGATGACATCCCAGATGACTTGAA
TAGTATCCGCGCAGCACCAGGTGAGTTTCGAGCCATCATGGAGATGCCCTC
CTTCTACAGTCATGGCTTGCCACGGTGTTCACCCTACAAGAAACTGACAGA
GTGCCAGCTGAAGAACCCCATCAGCGGGCTGTTAGAATATGCCCAGTTCGC
TAGTCAAACCTGTGAGTTCAACATGATAGAGCAGAGTGGACCACCCCATGA
ACCTCGATTTAAATTCCAGGTTGTCATCAATGGCCGAGAGTTTCCCCCAGCT
GAAGCTGGAAGCAAGAAAGTGGCCAAGCAGGATGCAGCTATGAAAGCCAT
GACAATTCTGCTAGAGGAAGCCAAAGCCAAGGACAGTGGAAAATCAGAA
GAATCATCCCACTATTCCACAGAGAAAGAATCAGAGAAGACTGCAGAGTC
CCAGACCCCCACCCCTTCAGCCACATCCTTCTTTTCTGGGAAGAGCCCCGT
CACCACACTGCTTGAGTGTATGCACAAATTGGGGAACTCCTGCGAATTCCG
TCTCCTGTCCAAAGAAGGCCCTGCCCATGAACCCAAGTTCCAATACTGTGT
TGCAGTGGGAGCCCAAACTTTCCCCAGTGTGAGTGCTCCCAGCAAGAAAG
TGGCAAAGCAGATGGCCGCAGAGGAAGCCATGAAGGCCCTGCATGGGGA
GGCGACCAACTCCATGGCTTCTGATAACCAGCCTGAAGGTATGATCTCAGA
GTCACTTGATAACTTGGAATCCATGATGCCCAACAAGGTCAGGAAGATTGG
CGAGCTCGTGAGATACCTGAACACCAACCCTGTGGGTGGCCTTTTGGAGTA
CGCCCGCTCCCATGGCTTTGCTGCTGAATTCAAGTTGGTCGACCAGTCCGG
ACCTCCTCACGAGCCCAAGTTCGTTTACCAAGCAAAAGTTGGGGGTCGCT
GGTTCCCAGCCGTCTGCGCACACAGCAAGAAGCAAGGCAAGCAGGAAGC
AGCAGATGCGGCTCTCCGTGTCTTGATTGGGGAGAACGAGAAGGCAGAAC
GCATGGGTTTCACAGAGGTAACCCCAGTGACAGGGGCCAGTCTCAGAAGA
ACTATGCTCCTCCTCTCAAGGTCCCCAGAAGCACAGCCAAAGACACTCCCT
CTCACTGGCAGCACCTTCCATGACCAGATAGCCATGCTGAGCCACCGGTGC
TTCAACACTCTGACTAACAGCTTCCAGCCCTCCTTGCTCGGCCGCAAGATT
CTGGCCGCCATCATTATGAAAAAAGACTCTGAGGACATGGGTGTCGTCGTC
AGCTTGGGAACAGGGAATCGCTGTGTAAAAGGAGATTCTCTCAGCCTAAA
AGGAGAAACTGTCAATGACTGCCATGCAGAAATAATCTCCCGGAGAGGCTT
CATCAGGTTTCTCTACAGTGAGTTAATGAAATACAACTCCCAGACTGCGAA
GGATAGTATATTTGAACCTGCTAAGGGAGGAGAAAAGCTCCAAATAAAAAA
GACTGTGTCATTCCATCTGTATATCAGCACTGCTCCGTGTGGAGATGGCGCC
CTCTTTGACAAGTCCTGCAGCGACCGTGCTATGGAAAGCACAGAATCCCGC
CACTACCCTGTCTTCGAGAATCCCAAACAAGGAAAGCTCCGCACCAAGGT
GGAGAACGGAGAAGGCACAATCCCTGTGGAATCCAGTGACATTGTGCCTA
CGTGGGATGGCATTCGGCTCGGGGAGAGACTCCGTACCATGTCCTGTAGTG
ACAAAATCCTACGCTGGAACGTGCTGGGCCTGCAAGGGGCACTGTTGACC
CACTTCCTGCAGCCCATTTATCTCAAATCTGTCACATTGGGTTACCTTTTCA
GCCAAGGGCATCTGACCCGTGCTATTTGCTGTCGTGTGACAAGAGATGGGA
GTGCATTTGAGGATGGACTACGACATCCCTTTATTGTCAACCACCCCAAGG
TTGGCAGAGTCAGCATATATGATTCCAAAAGGCAATCCGGGAAGACTAAGG
AGACAAGCGTCAACTGGTGTCTGGCTGATGGCTATGACCTGGAGATCCTGG
ACGGTACCAGAGGCACTGTGGATGGGCCACGGAATGAATTGTCCCGGGTC
TCCAAAAAGAACATTTTTCTTCTATTTAAGAAGCTCTGCTCCTTCCGTTACC
GCAGGGATCTACTGAGACTCTCCTATGGTGAGGCCAAGAAAGCTGCCCGT



GACTACGAGACGGCCAAGAACTACTTCAAAAAAGGCCTGAAGGATATGGG
CTATGGGAACTGGATTAGCAAACCCCAGGAGGAAAAGAACTTTTATCTCTG
CCCAGTA GATTACAAGGATGACGACGATAAG(Flag tag) TAG-3’

ADARI1(p150) cDNA

5°-
ATGAATCCGCGGCAGGGGTATTCCCTCAGCGGATACTACACCCATCCATTTC
AAGGCTATGAGCACAGACAGCTCAGATACCAGCAGCCTGGGCCAGGATCT
TCCCCCAGTAGTTTCCTGCTTAAGCAAATAGAATTTCTCAAGGGGCAGCTC
CCAGAAGCACCGGTGATTGGAAAGCAGACACCGTCACTGCCACCTTCCCT
CCCAGGACTCCGGCCAAGGTTTCCAGTACTACTTGCCTCCAGTACCAGAGG
CAGGCAAGTGGACATCAGGGGTGTCCCCAGGGGCGTGCATCTCGGAAGTC
AGGGGCTCCAGAGAGGGTTCCAGCATCCTTCACCACGTGGCAGGAGTCTG
CCACAGAGAGGTGTTGATTGCCTTTCCTCACATTTCCAGGAACTGAGTATC
TACCAAGATCAGGAACAAAGGATCTTAAAGTTCCTGGAAGAGCTTGGGGA
AGGGAAGGCCACCACAGCACATGATCTGTCTGGGAAACTTGGGACTCCGA
AGAAAGAAATCAATCGAGTTTTATACTCCCTGGCAAAGAAGGGCAAGCTAC
AGAAAGAGGCAGGAACACCCCCTTTGTGGAAAATCGCGGTCTCCACTCAG
GCTTGGAACCAGCACAGCGGAGTGGTAAGACCAGACGGTCATAGCCAAGG
AGCCCCAAACTCAGACCCGAGTTTGGAACCGGAAGACAGAAACTCCACAT
CTGTCTCAGAAGATCTTCTTGAGCCTTTTATTGCAGTCTCAGCTCAGGCTTG
GAACCAGCACAGCGGAGTGGTAAGACCAGACAGTCATAGCCAAGGATCCC
CAAACTCAGACCCAGGTTTGGAACCTGAAGACAGCAACTCCACATCTGCC
TTGGAAGATCCTCTTGAGTTTTTAGACATGGCCGAGATCAAGGAGAAAATC
TGCGACTATCTCTTCAATGTGTCTGACTCCTCTGCCCTGAATTTGGCTAAAA
ATATTGGCCTTACCAAGGCCCGAGATATAAATGCTGTGCTAATTGACATGGA
AAGGCAGGGGGATGTCTATAGACAAGGGACAACCCCTCCCATATGGCATTT
GACAGACAAGAAGCGAGAGAGGATGCAAATCAAGAGAAATACGAACAGT
GTTCCTGAAACCGCTCCAGCTGCAATCCCTGAGACCAAAAGAAACGCAGA
GTTCCTCACCTGTAATATACCCACATCAAATGCCTCAAATAACATGGTAACC
ACAGAAAAAGTGGAGAATGGGCAGGAACCTGTCATAAAGTTAGAAAACA
GGCAAGAGGCCAGACCAGAACCAGCAAGACTGAAACCACCTGTTCATTAC
AATGGCCCCTCAAAAGCAGGGTATGTTGACTTTGAAAATGGCCAGTGGGCC
ACAGATGACATCCCAGATGACTTGAATAGTATCCGCGCAGCACCAGGTGAG
TTTCGAGCCATCATGGAGATGCCCTCCTTCTACAGTCATGGCTTGCCACGGT
GTTCACCCTACAAGAAACTGACAGAGTGCCAGCTGAAGAACCCCATCAGC
GGGCTGTTAGAATATGCCCAGTTCGCTAGTCAAACCTGTGAGTTCAACATG
ATAGAGCAGAGTGGACCACCCCATGAACCTCGATTTAAATTCCAGGTTGTC
ATCAATGGCCGAGAGTTTCCCCCAGCTGAAGCTGGAAGCAAGAAAGTGGC
CAAGCAGGATGCAGCTATGAAAGCCATGACAATTCTGCTAGAGGAAGCCA
AAGCCAAGGACAGTGGAAAATCAGAAGAATCATCCCACTATTCCACAGAG
AAAGAATCAGAGAAGACTGCAGAGTCCCAGACCCCCACCCCTTCAGCCAC
ATCCTTCTTTTCTGGGAAGAGCCCCGTCACCACACTGCTTGAGTGTATGCA



CAAATTGGGGAACTCCTGCGAATTCCGTCTCCTGTCCAAAGAAGGCCCTGC
CCATGAACCCAAGTTCCAATACTGTGTTGCAGTGGGAGCCCAAACTTTCCC
CAGTGTGAGTGCTCCCAGCAAGAAAGTGGCAAAGCAGATGGCCGCAGAG
GAAGCCATGAAGGCCCTGCATGGGGAGGCGACCAACTCCATGGCTTCTGA
TAACCAGCCTGAAGGTATGATCTCAGAGTCACTTGATAACTTGGAATCCATG
ATGCCCAACAAGGTCAGGAAGATTGGCGAGCTCGTGAGATACCTGAACAC
CAACCCTGTGGGTGGCCTTTTGGAGTACGCCCGCTCCCATGGCTTTGCTGC
TGAATTCAAGTTGGTCGACCAGTCCGGACCTCCTCACGAGCCCAAGTTCGT
TTACCAAGCAAAAGTTGGGGGTCGCTGGTTCCCAGCCGTCTGCGCACACA
GCAAGAAGCAAGGCAAGCAGGAAGCAGCAGATGCGGCTCTCCGTGTCTTG
ATTGGGGAGAACGAGAAGGCAGAACGCATGGGTTTCACAGAGGTAACCCC
AGTGACAGGGGCCAGTCTCAGAAGAACTATGCTCCTCCTCTCAAGGTCCCC
AGAAGCACAGCCAAAGACACTCCCTCTCACTGGCAGCACCTTCCATGACC
AGATAGCCATGCTGAGCCACCGGTGCTTCAACACTCTGACTAACAGCTTCC
AGCCCTCCTTGCTCGGCCGCAAGATTCTGGCCGCCATCATTATGAAAAAAG
ACTCTGAGGACATGGGTGTCGTCGTCAGCTTGGGAACAGGGAATCGCTGT
GTAAAAGGAGATTCTCTCAGCCTAAAAGGAGAAACTGTCAATGACTGCCAT
GCAGAAATAATCTCCCGGAGAGGCTTCATCAGGTTTCTCTACAGTGAGTTA
ATGAAATACAACTCCCAGACTGCGAAGGATAGTATATTTGAACCTGCTAAG
GGAGGAGAAAAGCTCCAAATAAAAAAGACTGTGTCATTCCATCTGTATATC
AGCACTGCTCCGTGTGGAGATGGCGCCCTCTTTGACAAGTCCTGCAGCGA
CCGTGCTATGGAAAGCACAGAATCCCGCCACTACCCTGTCTTCGAGAATCC
CAAACAAGGAAAGCTCCGCACCAAGGTGGAGAACGGAGAAGGCACAATC
CCTGTGGAATCCAGTGACATTGTGCCTACGTGGGATGGCATTCGGCTCGGG
GAGAGACTCCGTACCATGTCCTGTAGTGACAAAATCCTACGCTGGAACGTG
CTGGGCCTGCAAGGGGCACTGTTGACCCACTTCCTGCAGCCCATTTATCTC
AAATCTGTCACATTGGGTTACCTTTTCAGCCAAGGGCATCTGACCCGTGCT
ATTTGCTGTCGTGTGACAAGAGATGGGAGTGCATTTGAGGATGGACTACGA
CATCCCTTTATTGTCAACCACCCCAAGGTTGGCAGAGTCAGCATATATGATT
CCAAAAGGCAATCCGGGAAGACTAAGGAGACAAGCGTCAACTGGTGTCTG
GCTGATGGCTATGACCTGGAGATCCTGGACGGTACCAGAGGCACTGTGGAT
GGGCCACGGAATGAATTGTCCCGGGTCTCCAAAAAGAACATTTTTCTTCTA
TTTAAGAAGCTCTGCTCCTTCCGTTACCGCAGGGATCTACTGAGACTCTCCT
ATGGTGAGGCCAAGAAAGCTGCCCGTGACTACGAGACGGCCAAGAACTAC
TTCAAAAAAGGCCTGAAGGATATGGGCTATGGGAACTGGATTAGCAAACCC
CAGGAGGAAAAGAACTTTTATCTCTGCCCAGTA
GATTACAAGGATGACGACGATAAG(Flag tag) TAG-3’

ADAR2 cDNA

5°-
ATGGATATAGAAGATGAAGAAAACATGAGTTCCAGCAGCACTGATGTGAAG
GAAAACCGCAATCTGGACAACGTGTCCCCCAAGGATGGCAGCACACCTGG
GCCTGGCGAGGGCTCTCAGCTCTCCAATGGGGGTGGTGGTGGCCCCGGCA
GAAAGCGGCCCCTGGAGGAGGGCAGCAATGGCCACTCCAAGTACCGCCTG



AAGAAAAGGAGGAAAACACCAGGGCCCGTCCTCCCCAAGAACGCCCTGA
TGCAGCTGAATGAGATCAAGCCTGGTTTGCAGTACACACTCCTGTCCCAGA
CTGGGCCCGTGCACGCGCCTTTGTTTGTCATGTCTGTGGAGGTGAATGGCC
AGGTTTTTGAGGGCTCTGGTCCCACAAAGAAAAAGGCAAAACTCCATGCT
GCTGAGAAGGCCTTGAGGTCTTTCGTTCAGTTTCCTAATGCCTCTGAGGCC
CACCTGGCCATGGGGAGGACCCTGTCTGTCAACACGGACTTCACATCTGAC
CAGGCCGACTTCCCTGACACGCTCTTCAATGGTTTTGAAACTCCTGACAAG
GCGGAGCCTCCCTTTTACGTGGGCTCCAATGGGGATGACTCCTTCAGTTCC
AGCGGGGACCTCAGCTTGTCTGCTTCCCCGGTGCCTGCCAGCCTAGCCCAG
CCTCCTCTCCCTGCCTTACCACCATTCCCACCCCCGAGTGGGAAGAATCCC
GTGATGATCTTGAACGAACTGCGCCCAGGACTCAAGTATGACTTCCTCTCC
GAGAGCGGGGAGAGCCATGCCAAGAGCTTCGTCATGTCTGTGGTCGTGGA
TGGTCAGTTCTTTGAAGGCTCGGGGAGAAACAAGAAGCTTGCCAAGGCCC
GGGCTGCGCAGTCTGCCCTGGCCGCCATTTTTAACTTGCACTTGGATCAGA
CGCCATCTCGCCAGCCTATTCCCAGTGAGGGTCTTCAGCTGCATTTACCGCA
GGTTTTAGCTGACGCTGTCTCACGCCTGGTCCTGGGTAAGTTTGGTGACCT
GACCGACAACTTCTCCTCCCCTCACGCTCGCAGAAAAGTGCTGGCTGGAG
TCGTCATGACAACAGGCACAGATGTTAAAGATGCCAAGGTGATAAGTGTTT
CTACAGGAACAAAATGTATTAATGGTGAATACATGAGTGATCGTGGCCTTGC
ATTAAATGACTGCCATGCAGAAATAATATCTCGGAGATCCTTGCTCAGATTT
CTTTATACACAACTTGAGCTTTACTTAAATAACAAAGATGATCAAAAAAGAT
CCATCTTTCAGAAATCAGAGCGAGGGGGGTTTAGGCTGAAGGAGAATGTC
CAGTTTCATCTGTACATCAGCACCTCTCCCTGTGGAGATGCCAGAATCTTCT
CACCACATGAGCCAATCCTGGAAGAACCAGCAGATAGACACCCAAATCGT
AAAGCAAGAGGACAGCTACGGACCAAAATAGAGTCTGGTGAGGGGACGA
TTCCAGTGCGCTCCAATGCGAGCATCCAAACGTGGGACGGGGTGCTGCAA
GGGGAGCGGCTGCTCACCATGTCCTGCAGTGACAAGATTGCACGCTGGAA
CGTGGTGGGCATCCAGGGATCCCTGCTCAGCATTTTCGTGGAGCCCATTTA
CTTCTCGAGCATCATCCTGGGCAGCCTTTACCACGGGGACCACCTTTCCAG
GGCCATGTACCAGCGGATCTCCAACATAGAGGACCTGCCACCTCTCTACAC
CCTCAACAAGCCTTTGCTCAGTGGCATCAGCAATGCAGAAGCACGGCAGC
CAGGGAAGGCCCCCAACTTCAGTGTCAACTGGACGGTAGGCGACTCCGCT
ATTGAGGTCATCAACGCCACGACTGGGAAGGATGAGCTGGGCCGCGCGTC
CCGCCTGTGTAAGCACGCGTTGTACTGTCGCTGGATGCGTGTGCACGGCAA
GGTTCCCTCCCACTTACTACGCTCCAAGATTACCAAACCCAACGTGTACCAT
GAGTCCAAGCTGGCGGCAAAGGAGTACCAGGCCGCCAAGGCGCGTCTGTT
CACAGCCTTCATCAAGGCGGGGCTGGGGGCCTGGGTGGAGAAGCCCACCG
AGCAGGACCAGTTCTCACTCACGCCC
GATTACAAGGATGACGACGATAAG(Flag tag) TAG-3’

pLenti-MCS-mCherry backbone

Spel Agel Ascl

jomv>{Mics] svao - IS [PoivA|



5
cgataagcttgggagttccgegttacataacttacggtaaatggeccgectggetgaccgeccaacgacceccgecceattg
acgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaact
geccacttggeagtacatcaagtgtatcatatgeccaagtacgecccctattgacgtcaatgacggtaaatggecegectgge
attatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgcetattaccatggtgatgegg
ttttggcagtacatcaatgggcegtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggag
tttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgecccattgacgcaaatgggcggtaggcgt
gtacggtgggaggtctatataagcagagetegtttagtgaaccgtcagatcgectggagacgecatccacgetgttttgace
tccatagaagacaccgactctagaggatceggactagtitaccggtggogocceecggegegecggtgtacaceetgea
ggootttaaacccacgegtcgaccagtggicgaccectgtggaatgtgtgtcagttagggtgtggaaagtcecccaggetece
cagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetceccageagg
cagaagtatgcaaagcatgcatctcaattagtcagcaaccatagtccecgeccctaactccgeccatcecgeccctaactecg
cccagttccgeccattctccgecccatggetgactaattttttttatttatgcagaggecgaggecgectcggectetgagetat
tccagaagtagtgaggaggecttttttggaggcctaggcettttgcaaaaagctatcgectagetcgagatggtgagcaagggc
gaggaggataacatggccatcatcaaggagttcatgecgettcaaggtgcacatggagggcteccgtgaacggecacgagtt
cgagatcgagggcgagggcgagggccgeccctacgagggeacccagaccgecaagetgaaggtgaccaagggtgg
ccecectgeecttegectgggacatectgtecectcagttcatgtacggetccaaggectacgtgaageacccegecgacat
ccccgactacttgaagetgtecttceccegagggcttcaagtgggagegegtgatgaacttcgaggacggeggegtggtga
ccgtgacccaggactectecectgecaggacggcegagttcatctacaaggtgaagetgegeggceaccaacttccectecegac
ggcceccgtaatgcagaagaagaccatgggetgggaggcctectccgageggatgtaccccgaggacggegecctgaa
gggcgagatcaagcagaggctgaagetgaaggacggeggcecactacgacgcetgaggtcaagaccacctacaaggeea
agaagcccgtgecagetgeeccggegectacaacgtcaacatcaagttggacatcacctcccacaacgaggactacaccate
gtggaacagtacgaacgcgecgagggccgecactccaccggeggeatggacgagetgtacaagtaagetaageacttc
gtggccgaggagecaggactgagaattccagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattett
aactatgttgctccttttacgctatgtggatacgctgcetttaatgectttgtatcatgctattgettccegtatggctttcattttctect
ccttgtataaatcctggttgetgtetetttatgaggagttgtggecccgtigtcaggecaacgtggegtggtgtgcactgtgtttget
gacgcaacccccactggttgggecattgecaccacctgtcagetectttccgggactttcgcetttccecctecctattgecac
ggcggaactcatcgecgectgecttgeccgetgetggacaggggcteggcetgttgggcactgacaattcegtggtgttgte
ggggaagctgacgtectttccatggetgetegectgtgttgeccacctggattctgegegggacgtecttetgetacgtecctt
cggccctcaatccageggaccttecttccegeggectgetgecggetctgeggectetteccgegtettecgecttecgecctea
gacgagtcggatctccctttgggecgectececcgectggaattcgageteggtacctttaagaccaatgacttacaaggeag
ctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatctgettttt
gettgtactgggtctctctggttagaccagatctgagectgggagetctctggcetaactagggaacccactgettaagectca
ataaagcttgccttgagtgcttcaagtagtgtgtgcccgtetgtigtgtgactctggtaactagagatccctcagacccttttagt
cagtgtggaaaatctctagcagtagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagt
gagag

3

pLenti-arRNA-BFP backbone

BsmBlI BsmBlI

1 ue} [cedB| | cmv > BFP}




5
gagggcctatttcccatgattccttcatatttgcatatacgatacaaggcetgttagagagataattagaattaatttgactgtaaa
cacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatgga
ctatcatatgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccgagagacgcet
ggcttatcgaaattaatacgactcactatagggagacccaagctggctagttaagectatcaacaagtttgtacaaaaaagcetg
aacgagaaacgtaaaatgatataaatatcaatatattaaattagattttgcataaaaaacagactacataatactgtaaaacaca
acatatccagtcactatgaatcaactacttagatggtattagtgacctgtagtcgaccgacagcecttccaaatgttcttcgggte
atgctgccaacttagtcgaccgacagcecttccaaatgttcttctcaaacggaatcgtcgtatccagectactcgetattgtecte
aatgccgtattaaatcataaaaagaaataagaaaaagaggtgcgagcectcttttttgtgtgacaaaataaaaacatctacctat
tcatatacgctagtgtcatagtcctgaaaatcatctgcatcaagaacaatttcacaactcttatacttttctcttacaagtcgticg
gcttcatctggattttcagectctatacttactaaacgtgataaagtttctgtaatttctactgtatcgacctgecagactggcetgtgt
ataagggagcctgacatttatattccccagaacatcaggttaatggegtttttgatgtcattttcgeggtggetgagatcageca
cttcttcceccgataacggagaccggceacactggecatatcggtggtcatcatgegecagcetttcatcccegatatgeaccac
cgggtaaagttcacgggagactttatctgacagcagacgtgceactggecagggggatcaccatecegtegeeccgggegtgt
caataatatcactctgtacatccacaaacagacgataacggctctctcttttataggtgtaaaccttaaactgcatttcaccage
ccctgttctcgtcagcaaaagagecgttcatttcaataaaccgggcegacctcagecatcecttectgattttcegetttccage
gttcggcacgcagacgacgggcttcattctgcatggttgtgcttaccagaccggagatattgacatcatatatgecttgagea
actgatagctgtcgctgtcaactgtcactgtaatacgctgcettcatagcatacctetttttgacatacttcgggtatacatatcagt
atatattcttataccgcaaaaatcagcgcgcaaatacgcatactgttatctggcttttagtaagccggatccacgeggcegttta
cgecccccctgecactcatcgecagtactgttgtaattcattaageattctgececgacatggaagecatcacaaacggeatgatg
aacctgaatcgccagceggcatcagcaccttgtcgecttgegtataatatttgeccatggtgaaaacgggggcgaagaagtt
gtccatattggccacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaacc
ctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtegtgg
tattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccag
ctcaccgtctttcattgccatacggaattccggatgagceattcatcaggcgggcaagaatgtgaataaaggecggataaaac
ttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagetgaacggtctggttataggtacattgagcaactgactga
aatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagettecttage
tcctgaaaatctcgataactcaaaaaatacgeccggtagtgatcttatttcattatggtgaaagttggaacctcettacgtgecga
tcaacgtctcattttcgccaaaagttggcccagggcttcccggtatcaacagggacaccaggatttatttattctgecgaagtga
tcttccgtcacaggtatttattcggegcaaagtgegtegggtgatgetgecaacttagtcgactacaggtcactaataccatct
aagtagttgattcatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaaatctaatttaatatattgatatt
tatatcattttacgtttctcgttcagctttcttgtacaaagtggttgatctagagggcccgeggttcgaacgtetetigatcatatg
gegegecctcgaggtecgacggtatcgataagetcgettcacgagattccagecaggtcgagggacctaataacttcgtatag
catacattatacgaagttatattaagggttccaagcttaagcggeccgegtggataaccgtattaccgecatgcattagttattaa
tagtaatcaattacggggtcattagticatagcccatatatggagttccgegttacataacttacggtaaatggeccgectgge
tgaccgcccaacgacccccgeccattgacgtcaataatgacgtatgttcccatagtaacgecaatagggactttccattgac
gtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgecccctattgac
gtcaatgacggtaaatggcccgectggceattatgecccagtacatgaccttatgggactttcctacttggcagtacatctacgta
ttagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggegtggatageggtttgactcacggggatttcca
agtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactecege
cccattgacgcaaatgggeggtaggcegtgtacggtgggagetctatataagcagagetggtttagtgaaccgtcagatecg
ctagcgccaccatgagecgagetgattaaggagaacatgcacatgaagetgtacatggagggcaccgtggacaaccatca
cttcaagtgcacatccgagggcgaaggcaagecctacgagggcacccagaccatgagaatcaaggtggtcgagggcg
gccecteteeccttecgecttcgacatectggetactagettectctacggecageaagaccttcatcaaccacacccagggeate



ccegacttcttcaageagtecttccctgagggcettcacatgggagagagtcaccacatacgaagacgggggegtgctgac
cgctacccaggacaccagectccaggacggetgectcatctacaacgtcaagatcagaggggtgaacttcacatccaacg
geectgtgatgcagaagaaaacactecggetgggaggccttcaccgagactctgtaccecegetgacggeggectggaagg
cagaaacgacatggccctgaagetegtgggcgggagecatctgatcgecaaacatcaagaccacatatagatccaagaaa
cccgcetaagaacctcaagatgectggegtetactatgtggactacagactggaaagaatcaaggaggecaacaacgaga
cctacgtcgagcagcacgaggtggcagtggccagatactgegaccteecctageaaactggggeacaaactcaattaa-3’

(= =lel

Coding sequence (CDS) of the disease-relevant genes

COL3Al

5.
atgatgagctttgtgcaaaaggggagetggctacttctcgetctgettcatcccactattattttggcacaacaggaagetgttg
aaggaggatgttcccatcttggtcagtcctatgcggatagagatgtctggaagecagaaccatgecaaatatgtgtetgtga
ctcaggatccgttctctgegatgacataatatgtgacgatcaagaattagactgecccaacccagaaattccatttggagaat
gttgtgcagtttgcccacagectccaactgetectactcgeectectaatggtcaaggacctcaaggecccaagggagatee
aggccctcctggtattcctgggagaaatggtgaccctggtattccaggacaaccagggteccectggttetecctggeececct
ggaatctgtgaatcatgccectactggtectcagaactattctccccagtatgattcatatgatgtcaagtctggagtageagta
ggaggactcgcaggctatcetggaccagetggecccccaggeccteceggteccectggtacatetggteatectggttee
cctggatctccaggataccaaggacccecctggtgaacctgggcaagetggtecttcaggecctccaggaccteetggtgct
ataggtccatctggtectgetggaaaagatggagaatcaggtagacccggacgacctggagagegaggattgectggac
ctccaggtatcaaaggtccagetgggatacctggattcectggtatgaaaggacacagaggettcgatggacgaaatgga
gaaaagggtgaaacaggtgctcctggattaaagggtgaaaatggtettccaggegaaaatggagetectggacceatggg
tccaagaggggcteetggtgagegaggacggecaggacttectggggcetgcaggtactecggggtaatgacggtgctega
ggcagtgatggtcaaccaggecctectggtectecctggaactgecggattcectggateeectggtgctaagggtgaagtt
ggacctgcagggtcteetggticaaatggtgcccctggacaaagaggagaacctggacctcagggacacgetggtgcte
aaggtcctectggecctectgggattaatggtagtecectggtggtaaaggcgaaatgggteccgetggeattectggagetee
tggactgatgggagcccggggtectccaggaccagecggtgctaatggtgctectggactgegaggtggtecaggtgag
cctggtaagaatggtgccaaaggagageccggaccacgtggtgaacgeggtgaggctggtattccaggtgttccaggag
ctaaaggcgaagatggcaaggatggatcacctggagaacctggtgcaaatgggcticcaggagetgcaggagaaaggg
gtgccectgggticcgaggacctgetggaccaaatggeatcccaggagaaaagggtectgetggagagegtggtgetee
aggccctgecagggeccagaggagetgctggagaacctggcagagatggegtecectggaggtccaggaatgaggggca
tgcceggaagteccaggaggaccaggaagtgatgggaaaccagggectcccggaagtcaaggagaaagtggtegaceca
ggtectectgggcecatetggteccegaggtcagectggtgtecatgggcttcececeggtectaaaggaaatgatggtgctectg

gtaagaatggagaacgaggtggccctggaggacctggecctcagggtectcctggaaagaatggtgaaactggacctca



gggacccccagggectactgggectggtggtgacaaaggagacacaggaccecctggtccacaaggattacaaggett

gectggtacaggtggtectccaggagaaaatggaaaacctggggaaccaggtccaaagggtgatgeccggtgcacctgg

agctccaggaggcaagggtgatgetggtgccectggtgaacgtggacctectggattggcaggggccccaggacttaga
ggtggagcetggtecccectggtecccgaaggaggaaagggtectgetggtectectgggecacctggtgctgetggtactee
tggtctgcaaggaatgectggagaaagaggaggtcttggaagtectggtccaaagggtgacaagggtgaaccaggeggt
ccaggtgctgatggtgtcccagggaaagatggeccaaggggtectactggtectattggtectectggeccagetggeca

gectggagataagggtgaaggtggtegcceccggacttccaggtatagetggacctegtggtageectggtgagagaggt

gaaactggccctecaggacctgetggtttcectggtgctectggacagaatggtgaacctggtggtaaaggagaaagagg
ggctecegggtgagaaaggtgaaggaggcecctectggagttgcaggaccecctggaggttetggacctgetggtectectg
gtccccaaggtgtcaaaggtgaacgtggcagtectggtggaccetggtgctgetggcttcectggtgctegtggtettcctgg
tcetectggtagtaatggtaacccaggaccceccaggteccageggttctccaggcaaggatgggcccccaggteetgegg
gtaacactggtgctcctggecagecctggagtgtetggaccaaaaggtgatgctggccaaccaggagagaagggatcgec
tggtgcccagggeccaccaggagetccaggeccacttgggattgctgggatcactggagecacggggtettgcaggacca
ccaggcatgccaggtcctaggggaagecctggecctcagggtgtcaagggtgaaagtgggaaaccaggagetaacggt
ctcagtggagaacgtggtccccetggaccccagggtettecctggtetggetggtacagetggtgaacctggaagagatgg

aaaccctggatcagatggtcttccaggeccgagatggatctectggtggcaagggteatcgtggtgaaaatggctetectggt
geeectggegetectggteatccaggeccacctggtectgteggtecagetggaaagagtggteacagaggagaaagtg

gecctgetggecectgetggtgeteccggtectgetggticeccgaggtgcetectggtectcaaggeccacgtggtgacaaag
gtgaaacaggtgaacgtggagetgctggcatcaaaggacatcgaggattccctggtaatccaggtgecccaggttctcea

ggecectgetggtcageagggtgeaatcggeagtccaggacctgeaggecccagaggacctgttggacccagtggaccte
ctggcaaagatggaaccagtggacatccaggtcccattggaccaccagggectcgaggtaacagaggtgaaagaggat

ctgagggctcecccaggecacccagggceaaccaggecctectggacctectggtgecectggtecttgetgtggtggtatte
gagccgetgecattgetgggattggaggtgaaaaagetggeggttttgecccgtattatggagatgaaccaatggatttcaa
aatcaacaccgatgagattatgacttcactcaagtctgttaatggacaaatagaaagcctcattagtcctgatggttctcgtaaa
aaccccgctagaaactgcagagacctgaaattctgecatcctgaactcaagagtggagaatactgggttgaccctaaccaa
ggatgcaaattggatgctatcaaggtattctgtaatatggaaactggggaaacatgeataagtgecaatectttgaatgttcca
cggaaacactggtggacagattctagtgetgagaagaaacacgtttggtttggagagtccatggatggtggttttcagtttag
ctacggcaatcctgaacttcctgaagatgtecttgatgtgecagetggcattecttcgacttctctccagecgagettcccagaa
catcacatatcactgcaaaaatagcattgcatacatggatcaggccagtggaaatgtaaagaaggecectgaagetgatggg
gtcaaatgaaggtgaattcaaggctgaaggaaatagcaaattcacctacacagttctggaggatggttgcacgaaacacac

tggggaatggagcaaaacagtctitgaatatcgaacacgcaaggetgtgagactacctattgtagatattgcaccctatgac



attggtggtcctgatcaagaatttggtgtggacgttggccectgtttgctttttataa-3’

BMPR2

5.
atgacttcctcgetgecageggecctggegggtgccetggetaccatggaccateetgetggtcagegetgeggetgcetteg
cagaatcaagaacggctatgtgcgtttaaagatccgtatcagcaagaccttgggataggtgagagtagaatctctcatgaaa
atgggacaatattatgctcgaaaggtagcacctgctatggectttgggagaaatcaaaaggggacataaatcttgtaaaaca
aggatgttggtctcacattggagatccccaagagtgtcactatgaagaatgtgtagtaactaccactcctececctcaattcagaa
tggaacataccgtttctgetgttgtagcacagatttatgtaatgtcaactttactgagaattttccacctcctgacacaacaccac
tcagtccacctcattcatttaaccgagatgagacaataatcattgctttggcatcagtctetgtattagetgttttgatagttgectt
atgctttggatacagaatgttgacaggagaccgtaaacaaggtcttcacagtatgaacatgatggaggcageageatccga
accctctcttgatctagataatctgaaactgttggagetgattggccgaggtegatatggageagtatataaaggetecttgga
tgagcgtccagttgctgtaaaagtgttttcctttgcaaaccgtcagaattttatcaacgaaaagaacatttacagagtgectttg
atggaacatgacaacattgcccgctttatagttggagatgagagagtcactgcagatggacgcatggaatatttgettgtgat
ggagtactatcccaatggatctttatgcaagtatttaagtctccacacaagtgactgggtaagetcttgecgtcttgetcattctg
ttactagaggactggcttatcttcacacagaattaccacgaggagatcattataaacctgcaatttcccatcgagatttaaaca
gcagaaatgtcctagtgaaaaatgatggaacctgtgttattagtgactttggactgtccatgaggetgactggaaatagactg
gtgegeccaggggaggaagataatgcagecataagegaggttggcactatcagatatatggcaccagaagtgctagaag
gagctgtgaacttgagggactgtgaatcagcetttgaaacaagtagacatgtatgcetettggactaatctattgggagatatttat
gagatgtacagacctcttcccaggggaatccgtaccagagtaccagatggcettttcagacagaggttggaaaccatcecac
ttttgaggatatgcaggttctcgtgtctagggaaaaacagagacccaagttcccagaagectggaaagaaaatagectgge
agtgaggtcactcaaggagacaatcgaagactgttgggaccaggatgcagaggetcggcttactgcacagtgtgctgagg
aaaggatggctgaacttatgatgatttgggaaagaaacaaatctgtgageccaacagtcaatccaatgtctactgctatgcag
aatgaacgcaacctgtcacataataggcgtgtgccaaaaattggtccttatccagattattcttcctcctcatacattgaagact
ctatccatcatactgacagcatcgtgaagaatatttcctctgagcattctatgtccagecacacctttgactataggggaaaaaa
accgaaattcaattaactatgaacgacagcaagcacaagctcgaatccccagecctgaaacaagtgtcaccagectcteca
ccaacacaacaaccacaaacaccacaggactcacgccaagtactggcatgactactatatctgagatgccatacccagat
gaaacaaatctgcataccacaaatgttgcacagtcaattgggccaaccectgtctgcttacagetgacagaagaagacttgg
aaaccaacaagctagacccaaaagaagttgataagaacctcaaggaaagctctgatgagaatctcatggageactctctta
aacagttcagtggcccagacccactgagcagtactagttctagettgctttacccactcataaaacttgcagtagaagcaact

ggacagcaggacttcacacagactgcaaatggccaagceatgtttgattcctgatgttctgectactcagatctatectctecec



aagcagcagaaccttcccaagagacctactagtttgectttgaacaccaaaaattcaacaaaagagecccggetaaaatttg
gcagcaagcacaaatcaaacttgaaacaagtcgaaactggagttgccaagatgaatacaatcaatgcagcagaacctcat
gtggtgacagtcaccatgaatggtgtggcaggtagaaaccacagtgttaactcccatgetgecacaacccaatatgecaat
gggacagtactatctggccaaacaaccaacatagtgacacatagggcccaagaaatgttgcagaatcagtttattggtgag
gacacccggcetgaatattaattccagtecctgatgagcatgagectttactgagacgagagcaacaagctggccatgatgaa
ggtgttctggategtettgtggacaggagggaacggccactagaaggtggccgaactaaticcaataacaacaacagceaat
ccatgttcagaacaagatgttcttgcacagggtgttccaagcacagcagcagatcctgggccatcaaageccagaagage
acagaggcctaattctctggatctttcagccacaaatgtcctggatggcageagtatacagataggtgagtcaacacaagat
ggcaaatcaggatcaggtgaaaagatcaagaaacgtgtgaaaactcectattctcttaageggtggegeccectccacctgg
gtcatctccactgaatcgectggactgtgaagtcaacaataatggecagtaacagggcagttcattccaaatccagecactgetgt

ttaccttgcagaaggaggcactgctacaaccatggtgtctaaagatataggaatgaactgtctgtga-3’

AHI1

5.
atgcctacagctgagagtgaagcaaaagtaaaaaccaaagttcgetttgaagaattgettaagacccacagtgatctaatge
gtgaaaagaaaaaactgaagaaaaaacttgtcaggtctgaagaaaacatctcacctgacactattagaagcaatcttcactat
atgaaagaaactacaagtgatgatcccgacactattagaagcaatcttccccatattaaagaaactacaagtgatgatgtaag
tgctgetaacactaacaacctgaagaagagceacgagagtcactaaaaacaaattgaggaacacacagttagcaactgaaa
atcctaatggtgatgctagtgtagaggaagacaaacaaggaaagccaaataaaaaggtgataaagacggtgccccagttg
actacacaagacctgaaaccggaaactcctgagaataaggttgattctacacaccagaaaacacatacaaagccacagcec
aggcgttgatcatcagaaaagtgagaaggcaaatgagggaagagaagagactgatttagaagaggatgaagaattgatg
caagcatatcagtgccatgtaactgaagaaatggcaaaggagattaagaggaaaataagaaagaaactgaaagaacagtt
gacttactttccctcagatactttattccatgatgacaaactaagcagtgaaaaaaggaaaaagaaaaaggaagttccagtctt
ctctaaagctgaaacaagtacattgaccatctctggtgacacagttgaaggtgaacaaaagaaagaatcttcagttagatca
gtttcttcagattctcatcaagatgatgaaataagctcaatggaacaaagcacagaagacagcatgcaagatgatacaaaac
ctaaaccaaaaaaaacaaaaaagaagactaaagcagttgcagataataatgaagatgttgatggtgatggtgticatgaaat
aacaagccgagatagcccggtttatcccaaatgtttgcttgatgatgaccttgtcttgggagtttacattcaccgaactgatag
acttaagtcagattttatgatttctcacccaatggtaaaaattcatgtggttgatgagcatactggtcaatatgtcaagaaagatg
atagtggacggcctgtttcatcttactatgaaaaagagaatgtggattatattcttcctattatgacccagcecatatgattttaaac
agttaaaatcaagacttccagagtgggaagaacaaattgtatttaatgaaaattttccctatttgcticgaggctctgatgagag

tcctaaagtcatcctgttctttgagattcttgatttcttaagegtggatgaaattaagaataattctgaggttcaaaaccaagaatg



tggctttcggaaaattgectgggcatttcttaagettctgggagecaatggaaatgcaaacatcaactcaaaacttcgettgea
gctatattacccacctactaagcctcgatceccattaagtgttgttgaggcatttgaatggtggtcaaaatgtccaagaaatcat
tacccatcaacactgtacgtaactgtaagaggactgaaagttccagactgtataaagcecatcttaccgctctatgatggetett
caggaggaaaaaggtaaaccagtgcattgtgaacgtcaccatgagtcaagctcagtagacacagaacctggattagaaga
gtcaaaggaagtaataaagtggaaacgactccctgggecaggcettgecgtatcccaaacaaacacctcttctcactaaatge
aggagaacgaggatgtttttgtcttgattictcccacaatggaagaatattagcagcagcttgtgccagecgggatggatatc
caattattttatatgaaattccttctggacgtttcatgagagaattgtgtggccacctcaatatcatttatgatctttcctggtcaaa
agatgatcactacatccttacttcatcatctgatggcactgccaggatatggaaaaatgaaataaacaatacaaatactttcag
agttttacctcatccttcttttgtttacacggctaaattccatccagctgtaagagagctagtagttacaggatgctatgattccat
gatacggatatggaaagttgagatgagagaagattctgccatattggtccgacagtttgacgttcacaaaagttttatcaacte
actttgttttgatactgaaggtcatcatatgtattcaggagattgtacaggggtgattgttgtttggaatacctatgtcaagattaat
gatttggaacattcagtgcaccactggactataaataaggaaattaaagaaactgagtttaagggaattccaataagttatttg
gagattcatcccaatggaaaacgtttgttaatccataccaaagacagtactttgagaattatggatctccggatattagtageca
aggaagtttgtaggagcagcaaattatcgggagaagattcatagtactttgactccatgtgggacttttctgtttgctggaagt
gaggatggtatagtgtatgtttggaacccagaaacaggagaacaagtagecatgtattctgacttgccattcaagtcacccat
tcgagacatttcttatcatccatttgaaaatatggttgcattctgtgcatttgggcaaaatgagecaattcttctgtatatttacgatt
tccatgttgeccagecaggaggctgaaatgticaaacgetacaatggaacatttccattacctggaatacaccaaagtcaagat
gecctatgtacctgtccaaaactaccccatcaaggctcttttcagattgatgaatttgtccacactgaaagttcttcaacgaaga
tgcagctagtaaaacagaggcttgaaactgtcacagaggtgatacgttcctgtgctgcaaaagtcaacaaaaatctcteattt
acttcaccaccagcagtttcctcacaacagtctaagttaaagcagtcaaacatgetgaccgcetcaagagattctacatcagttt
ggtttcactcagaccgggattatcagcatagaaagaaagcecttgtaaccatcaggtagatacagcaccaacggtagtggct
ctttatgactacacagcgaatcgatcagatgaactaaccatccatcgcggagacattatccgagtgtttttcaaagataatgaa
gactggtggtatggcagcataggaaagggacaggaaggttattttccagctaatcatgtggctagtgaaacactgtatcaag
aactgcctcctgagataaaggagcgatcecctectttaageectgaggaaaaaactaaaatagaaaaatctccagetectca
aaagcaatcaatcaataagaacaagtcccaggacttcagactaggctcagaatctatgacacattctgaaatgagaaaaga
acagagccatgaggaccaaggacacataatggatacacggatgaggaagaacaagcaagcaggcagaaaagtcactct

aatagagta-3’

FANCC
5’-

atggctcaagattcagtagatctttcttgtgattatcagttttggatgcagaagctttctgtatgggatcaggcettccactttggaa



acccagcaagacacctgtcttcacgtggctcagticcaggagttcctaaggaagatgtatgaagecttgaaagagatggatt
ctaatacagtcattgaaagattccccacaattggtcaactgttggcaaaagcettgttggaatccttttattttagcatatgatgaa
agccaaaaaattctaatatggtgcttatgttgtctaattaacaaagaaccacagaattctggacaatcaaaacttaactcctgga
tacagggtgtattatctcatatactttcagcactcagatttgataaagaagttgctcttttcactcaaggtcttgggtatgcaccta
tagattactatcctggtttgcttaaaaatatggttttatcattagcgtctgaactcagagagaatcatcttaatggatttaacactca
aaggcgaatggctcccgagegagtggegteectgtcacgagtttgtgtcccacttattaccctgacagatgttgaceecctg
gtggaggctctcctcatctgtcatggacgtgaacctcaggaaatecctccagecagagttctttgaggetgtaaacgaggeca
ttttgctgaagaagatttctctccecatgtcagetgtagtctgectetggcttecggeaccttcccagecttgaaaaagceaatgcet
gcatctttttgaaaagctaatctccagtgagagaaattgtctgagaaggatcgaatgctttataaaagattcatcgetgectcaa
gcagcctgccaccctgecatattccgggttgttgatgagatgttcaggtgtgcactecctggaaaccgatggggecctggaa
atcatagccactattcaggtgtttacgcagtgctttgtagaagetctggagaaagcaagcaagecagcetgeggtttgcactcaa
gacctactttccttacacttctccatctcttgecatggtgctgctgcaagaccctcaagatatcecteggggacactggetcea
gacactgaagcatatttctgaactgctcagagaagcagttgaagaccagactcatgggtcctgeggaggtcectttgagag
ctggttectgttcattcacttcggaggatgggctgagatggtggcagagceaattactgatgtcggecagecgaaccccccac
ggcecctgetgtggctettggecttctactacggeecccgtgatgggaggcagecagagagecacagactatggtccaggtga
aggccgtgctgggccacctcctggcaatgtccagaagecagecagectctcageccaggacctgcagacggtagecaggac
agggcacagacacagacctcagagctcctgecacaacagcetgatcaggcaccttctectcaacttectgetctgggetectg
gaggccacacgatcgectgggatgtcatcaccctgatggetcacactgetgagataactcacgagatcattggctttettga
ccagaccttgtacagatggaatcgtcttggcattgaaagccctagatcagaaaaactggeccgagagcetccttaaagagcet

gcgaactcaagtctag-3’

MYBPC3

5.
atgcctgagecggggaagaagecagtctcagettttagcaagaagecacggtcagtggaagtggccgeaggeageectg
ccgtgttcgaggccgagacagagegggceaggagtgaaggtgcgetggeagegeggaggcagtgacatcagegecag
caacaagtacggcctggecacagagggeacacggeatacgetgacagtgegggaagtgggecctgecgaccagggat
cttacgcagtcattgctggctcctccaaggtcaagttcgacctcaaggtcatagaggcagagaaggcagageccatgetgg
ccectgecectgeecctgetgaggecactggagecectggagaagececggecccagecgetgagetgggagaaagtg
ccccaagteccaaagggtcaagetcageagetctcaatggtectaceectggageccccgatgaccecattggectcttcg
tgatgcggccacaggatggcgaggtgaccgtgggtggcageatcaccttctcagecegegtggeeggegecagectect
gaagccgcectgtggtcaagtggttcaagggcaaatgggtggacctgagcagcaaggtgggccageacctgecagetgea



cgacagctacgaccgegecageaaggtcetatetgttcgagetgcacatcacecgatgeccagectgecttcactggeageta
ccgctgtgaggtgtccaccaaggacaaatttgactgetccaacttcaatctcactgtccacgaggecatgggcaccggaga
cctggacctcctatcagecttccgecgeacgagectggetggaggtggtecggcggatcagtgatagecatgaggacactg
ggattctggacttcagctcactgectgaaaaagagagacagtttccggaccccgagggactcgaagetggaggecaccage

agaggaggacgtgtgggagatcctacggcaggeaccccecatctgagtacgagegeatcgecttccagtacggegteact
gacctgecgeggceatgctaaagaggctcaagggcatgaggcegegatgagaagaagageacagectttcagaagaagcetg
gagccggcectaccaggtgagcaaaggcecacaagatccggetgaccgtggaactggetgaccatgacgetgaggtcaaa
tggctcaagaatggccaggagatccagatgageggcageaagtacatctttgagtccatcggtgecaagegtacectgac

catcagccagtgcetcattggecggacgacgcagectaccagtgegtggtgggteggcgagaagtgtagcacggagcetctttg
tgaaagagcccccetgtgctcatcacgegecccttggaggaccagetggtgatggtgggocagegggtggagtttgagtat
gaagtatcggaggagggggacgcaagtcaaatggctgaaggacggggtggagetgacccgggaggagaccttcaaata
ccggttcaagaaggacgggcagagacaccacctgatcatcaacgaggecatgetggaggacgeggggcactatgeact
gtgcactagegggggccaggegetggctgagetcattgtgecaggaaaagaagetggaggtgtaccagageatcgeaga
cctgatggtegggocgcaaaggaccaggeggtgticaaatgtgaggtctcagatgagaatgticggggtgtetgoctgaaga
atgggaaggagctggtgcccgacagecgceataaaggtgteccacatcgggegggteccacaaactgaccattgacgacgt
cacacctgccgacgaggcetgactacagcetttgtgececcgagggcettcgectgecaacctgtcagecaagcetccacttcatgga
ggtcaagattgacttcgtacccaggcaggaaccteccaagatccacctggactgeccaggecgeataccagacaccattg
tggttgtagctggaaataagctacgtctggacgtecectatctctggggaccetgeteccactgtgatetggecagaaggcetate
acgcaggggaataaggccccagecaggecagecccagatgecccagaggacacaggtgacagegatgagtggotgtt
tgacaagaagctgctgtgtgagaccgagggecgggteccgegtggagaccaccaaggaccgeageatcttcacggtega

gggggocagagaaggaagatgagggcgtetacacggtcacagtgaagaaccetgtgggegaggaccaggtcaacctea

cagtcaaggtcatcgacgtgccagacgcacctgeggeccccaagatcagecaacgtgggagaggactcectgecacagtac

agtgggagccgectgectacgatggegggcageccatectgggcetacateectggagegeaagaagaagaagagetace
ggtggatgcggcetgaacttcgacctgattcaggagetgagtcatgaagegeggegeatgatcgagggegtggtotacga

gatgcgcegtctacgeggtcaacgecatcggeatgtccaggeccagecctgectcccageccttcatgectatcggteecee
cagcgaacccacccacctggeagtagaggacgtctctgacaccacggteteectcaagtggeggeccccagagegegt

gggagcaggaggcectggatggctacagegtggagtactgeccagagggetgetcagagtgggtggetgccctgecaggg
gctgacagagcacacatcgatactggtgaaggacctgeccacgggggceccggcetgcttttccgagtgcgggcacacaat

atggcagggcctggageccctgttaccaccacggagecggtgacagtgeaggagatectgecaacggecacggcttcag

ctgceccaggeacctgegecagaccattcagaagaaggteggggagectgtgaaccttetcateectttccagggeaagece

ccggectcaggtgacctggaccaaagaggggcageccetggecaggegaggaggtgageatccgeaacagecccaca



gacaccatcctgttcatccgggecgetegecgegtgcattcaggeacttaccaggtgacggtgegeattgagaacatgga

ggacaaggccacgctggtgctgecaggttgttgacaagccaagtectccccaggateteccgggtgactgacgectggggte
ttaatgtggctctggagtggaagecaccccaggatgtcggcaacacggagetctggggogtacacagtgcagaaageega
caagaagaccatggagtggttcaccgtcttggagcattaccgecgceacccactgegtggtgccagagetcatcattggcaa
tggctactacttccgegtcttcageccagaatatggttggctttagtgacagageggecaccaccaaggageccgtetttatce
ccagaccaggcatcacctatgagccacccaactataaggecectggacttctccgaggecccaagcttcacccageecctg
gtgaaccgctcggtcatcgegggctacactgetatgetetgetgtgctgteccggggtagecccaageccaagatttcetggt
tcaagaatggcctggacctgggagaagacgeccgettccgeatgttcagcaagecagggagtgttgactctggagattaga

aagccctgeccctttgacgggggcatctatgtctgecagggcecaccaacttacagggegaggeacggtgtgagtgccgect

ggaggtgcgagtgcctcagtga-3’

IL2RG

5.
atgttgaagccatcattaccattcacatccctcttattcctgecagetgecectgetgggagtgggectgaacacgacaattetg
acgcccaatgggaatgaagacaccacagctgatttcttcctgaccactatgeccactgactcectcagtgtttccactetgec
cctcccagaggttcagtgttttgtgttcaatgtcgagtacatgaattgecacttggaacagecagetctgagecccagectacea
acctcactctgcattattggtacaagaactcggataatgataaagtccagaagtgcagcecactatctattctctgaagaaatca
cttetggcetgtcagttgcaaaaaaaggagatccacctctaccaaacatttgttgttcagetccaggacccacgggaacccag
gagacaggccacacagatgctaaaactgcagaatctggtgatccectgggetccagagaacctaacacttcacaaactga
gtgaatcccagcetagaactgaactggaacaacagattcttgaaccactgtttggageacttggtgcagtaccggactgactg
ggaccacagctggactgaacaatcagtggattatagacataagttctecttgectagtgtggatgggcagaaacgetacac
gtttcgtgttcggagecgctttaacccactctgtggaagtgctcageattggagtgaatggagecacccaatccactgggeg
agcaatacttcaaaagagaatcctttcctgtttgeattggaagecgtggttatctetgttggctecatgggattgattatcagect
tctetgtgtgtatttctggctggaacggacgatgecccgaattcccaccctgaagaacctagaggatcttgttactgaatacca
cgggaacttttcggectggagtggtgtgtctaagggactggetgagagtctgcagecagactacagtgaacgactetgect
cgtcagtgagattcccccaaaaggaggggceccttggggaggggectggggectecccatgecaaccageatageeecta

ctgggcccccccatgttacaccctaaagectgaaacctga-3’



