Data S1, Related to Figures 1-6: mRNA template sequences (+ve strand)

Cas9D10ANLS-2A-Puromycin ( GenBank accession nhumber: MG694578)

5’'UTR Human beta globin Cas9D10A

TTGGACCCTCGTACAGAAGCTAATACGACTCACTATAGGGACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGACAAGAAGT
ACTCCATTGGGCTCGCTATCGGCACAAACAGCGTCGGCTGGGCCGTCATTACGGACGAGTACAAGGTGCCGAGCAAAAAATTCAAAGTTCTGGGCAATACCGA
TCGCCACAGCATAAAGAAGAACCTCATTGGCGCCCTCCTGTTCGACTCCGGGGAGACGGCCGAAGCCACGCGGCTCAAAAGAACAGCACGGCGCAGATATACC
CGCAGAAAGAATCGGATCTGCTACCTGCAGGAGATCTTTAGTAATGAGATGGCTAAGGTGGATGACTCTTTCTTCCATAGGCTGGAGGAGTCCTTTTTGGTGGA
GGAGGATAAAAAGCACGAGCGCCACCCAATCTTTGGCAATATCGTGGACGAGGTGGCGTACCATGAAAAGTACCCAACCATATATCATCTGAGGAAGAAGCTT
GTAGACAGTACTGATAAGGCTGACTTGCGGTTGATCTATCTCGCGCTGGCGCATATGATCAAATTTCGGGGACACTTCCTCATCGAGGGGGACCTGAACCCAGA
CAACAGCGATGTCGACAAACTCTTTATCCAACTGGTTCAGACTTACAATCAGCTTTTCGAAGAGAACCCGATCAACGCATCCGGAGTTGACGCCAAAGCAATCCT
GAGCGCTAGGCTGTCCAAATCCCGGCGGCTCGAAAACCTCATCGCACAGCTCCCTGGGGAGAAGAAGAACGGCCTGTTTGGTAATCTTATCGCCCTGTCACTCG
GGCTGACCCCCAACTTTAAATCTAACTTCGACCTGGCCGAAGATGCCAAGCTTCAACTGAGCAAAGACACCTACGATGATGATCTCGACAATCTGCTGGCCCAGA
TCGGCGACCAGTACGCAGACCTTTTTTTGGCGGCAAAGAACCTGTCAGACGCCATTCTGCTGAGTGATATTCTGCGAGTGAACACGGAGATCACCAAAGCTCCG
CTGAGCGCTAGTATGATCAAGCGCTATGATGAGCACCACCAAGACTTGACTTTGCTGAAGGCCCTTGTCAGACAGCAACTGCCTGAGAAGTACAAGGAAATTTT
CTTCGATCAGTCTAAAAATGGCTACGCCGGATACATTGACGGCGGAGCAAGCCAGGAGGAATTTTACAAATTTATTAAGCCCATCTTGGAAAAAATGGACGGCA
CCGAGGAGCTGCTGGTAAAGCTTAACAGAGAAGATCTGTTGCGCAAACAGCGCACTTTCGACAATGGAAGCATCCCCCACCAGATTCACCTGGGCGAACTGCA
CGCTATCCTCAGGCGGCAAGAGGATTTCTACCCCTTTTTGAAAGATAACAGGGAAAAGATTGAGAAAATCCTCACATTTCGGATACCCTACTATGTAGGCCCCCT
CGCCCGGGGAAATTCCAGATTCGCGTGGATGACTCGCAAATCAGAAGAGACCATCACTCCCTGGAACTTCGAGGAAGTCGTGGATAAGGGGGCCTCTGCCCAG
TCCTTCATCGAAAGGATGACTAACTTTGATAAAAATCTGCCTAACGAAAAGGTGCTTCCTAAACACTCTCTGCTGTACGAGTACTTCACAGTTTATAACGAGCTCA
CCAAGGTCAAATACGTCACAGAAGGGATGAGAAAGCCAGCATTCCTGTCTGGAGAGCAGAAGAAAGCTATCGTGGACCTCCTCTTCAAGACGAACCGGAAAGT
TACCGTGAAACAGCTCAAAGAAGACTATTTCAAAAAGATTGAATGTTTCGACTCTGTTGAAATCAGCGGAGTGGAGGATCGCTTCAACGCATCCCTGGGAACGT
ATCACGATCTCCTGAAAATCATTAAAGACAAGGACTTCCTGGACAATGAGGAGAACGAGGACATTCTTGAGGACATTGTCCTCACCCTTACGTTGTTTGAAGATA
GGGAGATGATTGAAGAACGCTTGAAAACTTACGCTCATCTCTTCGACGACAAAGTCATGAAACAGCTCAAGAGGCGCCGATATACAGGATGGGGGCGGCTGTC
AAGAAAACTGATCAATGGGATCCGAGACAAGCAGAGTGGAAAGACAATCCTGGATTTTCTTAAGTCCGATGGATTTGCCAACCGGAACTTCATGCAGTTGATCC
ATGATGACTCTCTCACCTTTAAGGAGGACATCCAGAAAGCACAAGTTTCTGGCCAGGGGGACAGTCTTCACGAGCACATCGCTAATCTTGCAGGTAGCCCAGCT
ATCAAAAAGGGAATACTGCAGACCGTTAAGGTCGTGGATGAACTCGTCAAAGTAATGGGAAGGCATAAGCCCGAGAATATCGTTATCGAGATGGCCCGAGAG
AACCAAACTACCCAGAAGGGACAGAAGAACAGTAGGGAAAGGATGAAGAGGATTGAAGAGGGTATAAAAGAACTGGGGTCCCAAATCCTTAAGGAACACCC
AGTTGAAAACACCCAGCTTCAGAATGAGAAGCTCTACCTGTACTACCTGCAGAACGGCAGGGACATGTACGTGGATCAGGAACTGGACATCAATCGGCTCTCCG
ACTACGACGTGGATCATATCGTGCCCCAGTCTTTTCTCAAAGATGATTCTATTGATAATAAAGTGTTGACAAGATCCGATAAAAATAGAGGGAAGAGTGATAAC
GTCCCCTCAGAAGAAGTTGTCAAGAAAATGAAAAATTATTGGCGGCAGCTGCTGAACGCCAAACTGATCACACAACGGAAGTTCGATAATCTGACTAAGGCTG
AACGAGGTGGCCTGTCTGAGTTGGATAAAGCCGGCTTCATCAAAAGGCAGCTTGTTGAGACACGCCAGATCACCAAGCACGTGGCCCAAATTCTCGATTCACGC
ATGAACACCAAGTACGATGAAAATGACAAACTGATTCGAGAGGTGAAAGTTATTACTCTGAAGTCTAAGCTGGTCTCAGATTTCAGAAAGGACTTTCAGTTTTAT
AAGGTGAGAGAGATCAACAATTACCACCATGCGCATGATGCCTACCTGAATGCAGTGGTAGGCACTGCACTTATCAAAAAATATCCCAAGCTTGAATCTGAATT
TGTTTACGGAGACTATAAAGTGTACGATGTTAGGAAAATGATCGCAAAGTCTGAGCAGGAAATAGGCAAGGCCACCGCTAAGTACTTCTTTTACAGCAATATTA
TGAATTTTTTCAAGACCGAGATTACACTGGCCAATGGAGAGATTCGGAAGCGACCACTTATCGAAACAAACGGAGAAACAGGAGAAATCGTGTGGGACAAGG
GTAGGGATTTCGCGACAGTCCGGAAGGTCCTGTCCATGCCGCAGGTGAACATCGTTAAAAAGACCGAAGTACAGACCGGAGGCTTCTCCAAGGAAAGTATCCT
CCCGAAAAGGAACAGCGACAAGCTGATCGCACGCAAAAAAGATTGGGACCCCAAGAAATACGGCGGATTCGATTCTCCTACAGTCGCTTACAGTGTACTGGTT
GTGGCCAAAGTGGAGAAAGGGAAGTCTAAAAAACTCAAAAGCGTCAAGGAACTGCTGGGCATCACAATCATGGAGCGATCAAGCTTCGAAAAAAACCCCATC
GACTTTCTCGAGGCGAAAGGATATAAAGAGGTCAAAAAAGACCTCATCATTAAGCTTCCCAAGTACTCTCTCTTTGAGCTTGAAAACGGCCGGAAACGAATGCT
CGCTAGTGCGGGCGAGCTGCAGAAAGGTAACGAGCTGGCACTGCCCTCTAAATACGTTAATTTCTTGTATCTGGCCAGCCACTATGAAAAGCTCAAAGGGTCTC
CCGAAGATAATGAGCAGAAGCAGCTGTTCGTGGAACAACACAAACACTACCTTGATGAGATCATCGAGCAAATAAGCGAATTCTCCAAAAGAGTGATCCTCGCC
GACGCTAACCTCGATAAGGTGCTTTCTGCTTACAATAAGCACAGGGATAAGCCCATCAGGGAGCAGGCAGAAAACATTATCCACTTGTTTACTCTGACCAACTTG
GGCGCGCCTGCAGCCTTCAAGTACTTCGACACCACCATAGACAGAAAGCGGTACACCTCTACAAAGGAGGTCCTGGACGCCACACTGATTCATCAGTCAATTAC
GGGGCTCTATGAAACAAGAATCGACCTCTCTCAGCTCGGTGGAGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAG
ATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGC
CGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCGGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCC
TCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCGGAGAGCGTCGAAGCGGGGGCGGTG
TTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCLCC
GCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGG
GTGCCCGCCTTCCTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGTGCCCGAAGGACCGCGCGAC
CTGGTGCATGACCCGCAAGCCCGGTGCCTGAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATAT
TATGAAGGGCCTTGAGCATCT GGATTCTGCCTGCTAAAAAACATTGTATTGTT CATTGCGC
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CIDEA-ORF mRNA template (GenBank accession number: MG694579)

T7 Promoter SUTR AP2 CIDEA codon optimized ORF

5’ TTGGACCCTCGTACAGAAGCTAATACGACTCACTATAGGGTCACAGCACCCTCCTGAAAACTGCAGCTTCCTTCTCACCTTGAAGAATAATCCTAGAAAACTC
ACAAAATG GAG GCC GCT AGG GAC TAT GCC GGC GCT CTG ATC AGG CCC CTG ACC TTC ATG GGG AGC CAA ACA AAG CGG GTG CTG TTT ACC CCC
CTG ATG CAC CCC GCC AGG CCC TTC AGG GTG TCA AAC CAT GAT CGC TCA AGC AGA CGC GGC GTC ATG GCC AGC TCC TTG CAG GAG CTC ATT
TCC AAA ACG CTG GAT GCG CTG GTC ATA GCA ACA GGT CTG GTG ACC CTC GTG CTC GAG GAG GAT GGC ACA GTC GTC GAC ACG GAA GAG TTT
TTC CAG ACG TTG GGA GAT AAT ACC CAT TTC ATG ATT CTG GAG AAG GGC CAG AAA TGG ATG CCC GGC TCT CAG CAT GTA CCT ACC TGC TCC
CCT CCA AAG CGC TCA GGC ATT GCT AGG GTT ACG TTC GAC TTG TAT CGG CTG AAT CCG AAG GAT TTC ATC GGC TGC TTG AAT GTT AAG GCC
ACT ATG TAT GAA ATG TAC AGC GTT TCA TAC GAT ATC CGG TGC ACT GGA CTC AAG GGG CTC CTG AGA TCC CTG CTT CGG TTT TTG TCA TAT TCC
GCA CAA GTG ACC GGC CAG TTC CTG ATT TAT CTG GGC ACC TAT ATG CTG CGC GTG CTC GAC GAT AAA GAG GAG AGA CCC TCC CTG
AGATCCCAAGCAAAAGGCAGGTTCACCTGCGGCTGAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGG

GGGATATTATGAAGGGCCTTGAGCATCTGGATTCTGCCTGCTAAAAAACATTGTATTGTTCATTGCGC 3'UTR HBB

CIDEA-BXHA-ORF mRNA template (GenBank accession number: MG694580)

5'TTGGACCCTCGTACAGAAGCTAATACGACTCACTATAGGGTCACAGCACCCTCCTGAAAACTGCAGCTTCCTTCTCACCTTGAAGAATAATCCTAGAAAACTC
ACAAAATG GAG GCC GCT AGG GAC TAT GCC GGC GCT CTG ATC AGG CCCCTG ACCTTC ATG GGG AGC CAA ACA AAG CGG GTGCTG TTT ACC CCC
CTG ATG CAC CCC GCC AGG CCC TTC AGG GTG TCA AAC CAT GAT CGC TCA AGC AGA CGC GGC GTC ATG GCC AGC TCC TTG CAG GAG CTC ATT
TCC AAA ACG CTG GAT GCG CTG GTC ATA GCA ACA GGT CTG GTG ACC CTC GTG CTC GAG GAG GAT GGC ACA GTC GTC GAC ACG GAA GAG TTT
TTC CAG ACG TTG GGA GAT AAT ACC CAT TTC ATG ATT CTG GAG AAG GGC CAG AAA TGG ATG CCC GGC TCT CAG CAT GTA CCT ACC TGC TCC
CCT CCA AAG CGC TCA GGC ATT GCT AGG GTT ACG TTC GAC TTG TAT CGG CTG AAT CCG AAG GAT TTC ATC GGC TGC TTG AAT GTT AAG GCC
ACT ATG TAT GAA ATG TAC AGC GTT TCA TAC GAT ATC CGG TGC ACT GGA CTC AAG GGG CTC CTG AGA TCC CTG CTT CGG TTT TTG TCA TAT TCC
GCA CAA GTG ACC GGC CAG TTC CTG ATT TAT CTG GGC ACC TAT ATG CTG CGC GTG CTC GAC GAT AAA GAG GAG AGA CCC TCC CTG
AGATCCCAAGCAAAAGGCAGGTTCACCTGCGGCTACCCATACGATGTTCCIGACTATGEGGGCTATCCCTATGACGTCCCGGACTATGCAGGATCCTATCCAT

ATGACGTTCCAGATTACGCITGAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAAG
GGCCTTGAGCATCTGGATTCTGCCTGCTAAAAAACATTGTATTGTTCATTGCGC

CIDEA-BXHIS-ORF mRNA template (GenBank accession number: MG694581):

5'TTGGACCCTCGTACAGAAGCTAATACGACTCACTATAGGGTCACAGCACCCTCCTGAAAACTGCAGCTTCCTTCTCACCTTGAAGAATAATCCTAGAAAACTC
ACAAAATG GAG GCC GCT AGG GAC TAT GCC GGC GCT CTG ATC AGG CCC CTG ACC TTC ATG GGG AGC CAA ACA AAG CGG GTG CTG TTT ACC CCC
CTG ATG CAC CCC GCC AGG CCC TTC AGG GTG TCA AAC CAT GAT CGC TCA AGC AGA CGC GGC GTC ATG GCC AGC TCC TTG CAG GAG CTC ATT
TCC AAA ACG CTG GAT GCG CTG GTC ATA GCA ACA GGT CTG GTG ACC CTC GTG CTC GAG GAG GAT GGC ACA GTC GTC GAC ACG GAA GAG TTT
TTC CAG ACG TTG GGA GAT AAT ACC CAT TTC ATG ATT CTG GAG AAG GGC CAG AAA TGG ATG CCC GGC TCT CAG CAT GTA CCT ACC TGC TCC
CCT CCA AAG CGC TCA GGC ATT GCT AGG GTT ACG TTC GAC TTG TAT CGG CTG AAT CCG AAG GAT TTC ATC GGC TGC TTG AAT GTT AAG GCC
ACT ATG TAT GAA ATG TAC AGC GTT TCA TAC GAT ATC CGG TGC ACT GGA CTC AAG GGG CTC CTG AGA TCC CTG CTT CGG TTT TTG TCA TAT TCC
GCA CAA GTG ACC GGC CAG TTC CTG ATT TAT CTG GGC ACC TAT ATG CTG CGC GTG CTC GAC GAT AAA GAG GAG AGA CCC TCC CTG
AGATCCCAAGCAAAAGGCAGGTTCACCTGCGGCETAGTGETGETIGGIAGIGTGAGCTCGCTTTCITGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAA
GTCCAACTACTAAACTGGGGGATATTATGAAGGGCCTTGAGCATCTGGATTCTGCCTGCTAAAAAACATTGTATTGTTCATTGCGC

CIDEA(K23A)-J8XHA -ORF mRNA template (GenBank accession number: MG694582):

5'TTGGACCCTCGTACAGAAGCTAATACGACTCACTATAGGGTCACAGCACCCTCCTGAAAACTGCAGCTTCCTTCTCACCTTGAAGAATAATCCTAGAAAACTC
ACAAAATG GAG GCC GCT AGG GAC TAT GCC GGC GCT CTG ATC AGG CCC CTG ACC TTC ATG GGG AGC CAA ACA GCG CGG GTG CTG TTT ACC CCC
CTG ATG CAC CCC GCC AGG CCC TTC AGG GTG TCA AAC CAT GAT CGC TCA AGC AGA CGC GGC GTC ATG GCC AGC TCC TTG CAG GAG CTC ATT
TCC AAA ACG CTG GAT GCG CTG GTC ATA GCA ACA GGT CTG GTG ACC CTC GTG CTC GAG GAG GAT GGC ACA GTC GTC GAC ACG GAA GAG TTT
TTC CAG ACG TTG GGA GAT AAT ACC CAT TTC ATG ATT CTG GAG AAG GGC CAG AAA TGG ATG CCC GGC TCT CAG CAT GTA CCT ACC TGC TCC
CCT CCA AAG CGC TCA GGC ATT GCT AGG GTT ACG TTC GAC TTG TAT CGG CTG AAT CCG AAG GAT TTC ATC GGC TGC TTG AAT GTT AAG GCC
ACT ATG TAT GAA ATG TAC AGC GTT TCA TAC GAT ATC CGG TGC ACT GGA CTC AAG GGG CTC CTG AGA TCC CTG CTT CGG TTT TTG TCA TAT TCC
GCA CAA GTG ACC GGC CAG TTC CTG ATT TAT CTG GGC ACC TAT ATG CTG CGC GTG CTC GAC GAT AAA GAG GAG AGA CCC TCC CTG
AGATCCCAAGCAAAAGGCAGGTTCACCTGCGGCTACCCATACGATGTTCCTGACTATGEGGGCTATCCCTATGACGTCCCGGACTATGCAGGATCCTATCCAT

ATGACGTTCCAGATTACGCTTGAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAAG
GGCCTTGAGCATCTGGATTCTGCCTGCTAAAAAACATTGTATTGTTCATTGCGC



CIDEA(R44A)-JBXHA -ORF mRNA template (GenBank accession number: MG694583):

5'TTGGACCCTCGTACAGAAGCTAATACGACTCACTATAGGGTCACAGCACCCTCCTGAAAACTGCAGCTTCCTTCTCACCTTGAAGAATAATCCTAGAAAACTC
ACAAAATG GAG GCC GCT AGG GAC TAT GCC GGC GCT CTG ATC AGG CCC CTG ACC TTC ATG GGG AGC CAA ACA AAG CGG GTG CTG TTT ACC CCC
CTG ATG CAC CCC GCC AGG CCC TTC AGG GTG TCA AAC CAT GAT GCC TCA AGC AGA CGC GGC GTC ATG GCC AGC TCC TTG CAG GAG CTC ATT
TCC AAA ACG CTG GAT GCG CTG GTC ATA GCA ACA GGT CTG GTG ACC CTC GTG CTC GAG GAG GAT GGC ACA GTC GTC GAC ACG GAA GAG TTT
TTC CAG ACG TTG GGA GAT AAT ACC CAT TTC ATG ATT CTG GAG AAG GGC CAG AAA TGG ATG CCC GGC TCT CAG CAT GTA CCT ACC TGC TCC
CCT CCA AAG CGC TCA GGC ATT GCT AGG GTT ACG TTC GAC TTG TAT CGG CTG AAT CCG AAG GAT TTC ATC GGC TGC TTG AAT GTT AAG GCC
ACT ATG TAT GAA ATG TAC AGC GTT TCA TAC GAT ATC CGG TGC ACT GGA CTC AAG GGG CTC CTG AGA TCC CTG CTT CGG TTT TTG TCA TAT TCC
GCA CAA GTG ACC GGC CAG TTC CTG ATT TAT CTG GGC ACC TAT ATG CTG CGC GTG CTC GAC GAT AAA GAG GAG AGA CCC TCC CTG

AGATCCCAAGCAAAAGGCAGGTTCACCTGCGGCTACCCATACGATGTTCCTGACTATGCGGGCTATCCCTATGACGTCCCGGACTATGCAGGATCCTATCCAT
ATGACGTTCCAGATTACGCTTGAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAAG




