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Supplementary Information Fig. 1: Source gel images for figures a, Uncropped 4-20% gradient SDS-PAGE image for Extended Data Fig. 1b visualized with 
Coomassie Blue R-250 stain. b-c, Uncropped 4-20% gradient SDS-PAGE images for cross-linking assays in Fig. 1b (b) and Fig. 4c alongside Extended 
Data Fig. 6h (c) visualized with Coomassie Blue R-250 stain. The two gels in c were the same type and run simultaneously in the same cassette. d-l, Uncropped 
EMSA images visualized with a phosphor-imager used in Extended Data Fig. 1c (d-f), Extended Data Fig. 1u (g-h), and Extended Data Fig. 7a (i-l). m-s, 
Uncropped native 8% PAGE gels visualized with Ethidium Bromide used in Supplementary Fig. 2a (m-r) and Supplementary Fig. 2b (s). t-u, Uncropped 12% 
SDS-PAGE images visualized with Coomassie Blue R-250 stain used in Supplementary Fig. 2h. Dashed boxes indicate cropped areas 
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Supplementary Information Fig. 2: Quality control for tRNAs and protein purifications a, 8% acrylamide tris-borate native gels for tRNA substrates made via 
in vitro transcription. b, 10% acrylamide tris-borate native gels for Minim5C48, MiniU48, Minim5C49, and MiniU49 substrates. c-h, Representative size exclusion 
chromatography profiles for WT NSUN2 and C271A catalytic mutant (c), alanine point mutants in the NTD from Fig. 2m (d), alanine point mutants in the MTD from 
Fig. 2m (e), alanine point mutants in the CTD from Fig. 3c (f), and identified cancer mutants from Fig. 2m and 3c (g). NSUN2 WT and C271A were run on a 
Superdex 200 pg HiLoad 16/600 column (Cytiva), and all other mutants were run on a Superdex 200 Increase 10/300 GL (Cytiva).  h, 12% SDS-PAGE gel of WT 
NSUN2 and point mutants. SDS-PAGE gel of NSUN2C271A is available in Extended Data Fig. 1b. 
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Name Sequence (5’-3’)
IleTAT_fwd GCCTGCTAATACGACTCAC

IleTAT_rev TGGTGCTCCAGGTGAGGATCGAACTCACAACCTCGGCATTATAAGTACCGCGCGCTAACCGATTGCGCCACTGGAGCTATAGTGAGTCGTATTAGCAGGC

LysCTT_fwd GCTTGCATGCTAATACGACTCACTATAGCCCGGCTAGCTCAGTCGGTAGAGCATGGGACTCTTAATC

LysCTT_rev TGGCGCCCAACGTGGGGCTCGAACCCACGACCCTGGGATTAAGAGTCCCATGCTCTACCGAC

LysCTT(NoC)_fwd GCCTGCTAATACGACTCAC

LysCTT(NoC)_rev TGGCGCCCAACGTGGGGCTCGAACCCACAACCCTGGGATTAAGAGTCCCATGCTCTACCGATTGAGCTAGCCGGGCTATAGTGAGTCGTATTAGCAGGC

LysCTT(C49)_fwd GCCTGCTAATACGACTCAC

LysCTT(C49)_rev TGGCGCCCAACCTGGGGCTCGAACCCAGAACCCTGGGATTAAGAGTCCCATGCTCTACCGATTGAGCTAGCCGGGCTATAGTGAGTCGTATTAGCAGGC

LysCTT(C50)_fwd GCCTGCTAATACGACTCAC

LysCTT(C50)_rev TGGCGCCCAACGCGGGGCTCGAACCCGCAACCCTGGGATTAAGAGTCCCATGCTCTACCGATTGAGCTAGCCGGGCTATAGTGAGTCGTATTAGCAGGC

LysTTT(NoC)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGACTTTTAATCTGACG

LysTTT(NoC)_rev TGGCGCCTGAAGAGGGACTTGAACCCTCCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(C48)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGACTTTTAATCTGACG

LysTTT(C48)_rev TGGCGCCTGAAGAGGGACTTGAACCCTCGACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGACTTTTAATCTGACG

LysTTT_rev TGGCGCCTGAACAGGGACTTGAACCCTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(C50)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGACTTTTAATCTGACG

LysTTT(C50)_rev TGGCGCCTGAAGCGGGACTTGAACCCGCCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(∆D-arm)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCATCAGACTTTTAATCTGACGG

LysTTT(∆D-arm)_rev TGGCGCCTGAACAGGGACTTGAACCCTGCACCGTCAGATTAAAAGTCTGATGCTATC

LysTTT(∆AC-arm)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATACGGTG

LysTTT(∆AC-arm)_rev TGGCGCCTGAACAGGGACTTGAACCCTGCACCGTATGTTCTACCAACTGAGC

LysTTT(∆T-arm)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGAC

LysTTT(∆T-arm)_rev TGGCGCCTGAACGCACCGTCAGATTAAAAGTCTGATGTTCTACCAACTGAGC

LysTTT(∆Acceptor)_fwd ACTGCTAATACGACTCACTATAGATAGCTCAGTTGGTAGAACATCAGACTTTTAATC

LysTTT(∆Acceptor)_rev ACAGGGACTTGAACCCTGCACCGTCAGATTAAAAGTCTGATGTTCTACCAACTG

LysTTT(U67A/C68A)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGACTTTTAATCTGACG

LysTTT(U67A/C68A)_rev TGGCGCCTTTACAGGGACTTGAACCCTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(C62A/C63A)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGACTTTTAATCTGACG

LysTTT(C62A/C63A)_rev TGGCGCCTGAACATTGACTTGAACCCTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(G51A/G52A/C62U/C63U)_fwd ACTGCTAATACGACTCACTATAGCCTGGATAGCTCAGTTGGTAGAACATCAGACTTTTAATCTGACG

LysTTT(G51A/G52A/C62U/C63U)_rev TGGCGCCTGAACAAAGACTTGAACTTTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(A50C)_rev
 TGGCGCCTGAACCGGGACTTGAACCCGGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(A50U)_rev
 TGGCGCCTGAACTGGGACTTGAACCCAGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(G51C)_rev TGGCGCCTGAACACGGACTTGAACCGTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(G52C)_rev TGGCGCCTGAACAGCGACTTGAACGCTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(G53C)_rev TGGCGCCTGAACAGGCACTTGAAGCCTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(G52C/G53C)_rev TGGCGCCTGAACAGCCACTTGAAGGCTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(G52A/G53A)_rev TGGCGCCTGAACAGAAACTTGAATTCTGCACCGTCAGATTAAAAGTCTGATGTTCTACC

LysTTT(DLoopMut)_fwd GCGAAATTAATACGACTCACTATAGCCTGGATAGCTCGATTAATAGAACATCAGACTTTTAATCTGACG

LysTTT(DLoopMut)_rev TGGCGCCTGAACAGGGACTTGAACCCTGCACCGTCAGATTAAAAGTCTGATGTTCTATT
TrpCCA(NoC)_fwd GCCTGCTAATACGACTCAC

TrpCCA(NoC)_rev TGGTGACCCCGATGTGATTTGAACACACAACCTTCTGATCTGGAGTCAGACGCGCTACCGTTGCGCCACGAGGCCTATAGTGAGTCGTATTAGCAGGC

TrpCCA(C48)_fwd GCCTGCTAATACGACTCAC

TrpCCA(C48)_rev TGGTGACCCCGATGTGATTTGAACACACGACCTTCTGATCTGGAGTCAGACGCGCTACCGCTGCGCCACGAGGCCTATAGTGAGTCGTATTAGCAGGC

TrpCCA(C49)_fwd GCCTGCTAATACGACTCAC

TrpCCA(C49)_rev TGGTGACCCCGCTGTGATTTGAACACAGAACCTTCTGATCTGGAGTCAGACGCGCTACCGTTGCGCCACGAGGCCTATAGTGAGTCGTATTAGCAGGC

TrpCCA_fwd GCCTGCTAATACGACTCAC

TrpCCA_rev TGGTGACCCCGACGTGATTTGAACACGCAACCTTCTGATCTGGAGTCAGACGCGCTACCGTTGCGCCACGAGGCCTATAGTGAGTCGTATTAGCAGGC

MetCAT_fwd ACTCGATAATACGACTCACTATAGCCTCGTTAGCGCAGTAGGTAGCGCGTCAGTCTC

MetCAT_rev TGGTGCCCCGTGTGAGGATCGAACTCACGACCTTCAGATTATGAGACTGACGCGCTACC

MetCAT(∆D-arm)_fwd ACTGCTAATACGACTCACTATAGCCTCGTTAGCGTCAGTCTCATAATCTGAAGG

MetCAT(∆D-arm)_rev TGGTGCCCCGTGTGAGGATCGAACTCACGACCTTCAGATTATGAGACTGACGC

MetCAT(∆AC-arm)_fwd ACTGCTAATACGACTCACTATAGCCTCGTTAGCGCAGTAGGTAGCGCGTAAGGTC

MetCAT(∆AC-arm)_rev TGGTGCCCCGTGTGAGGATCGAACTCACGACCTTACGCGCTACCTACTG

MetCAT(∆T-arm)_fwd ACTGCTAATACGACTCACTATAGCCTCGTTAGCGCAGTAGGTAGCGCGTCAGTCTC

MetCAT(∆T-arm)_rev TGGTGCCCCGTGCGACCTTCAGATTATGAGACTGACGCGCTACCTAC

MetCAT(∆Acceptor)_fwd ACTGCTAATACGACTCACTATAGTTAGCGCAGTAGGTAGCGCGTCAGTCTCATAATC

MetCAT(∆Acceptor)_rev TGTGAGGATCGAACTCACGACCTTCAGATTATGAGACTGACGCGCTACC

IleAAT_fwd ACTCGATAATACGACTCACTATAGGCTGGTTAGTTCAGTTGGTTAGAGCGTGGTGC

IleAAT_rev TGGTGGCCGATATGGGGATCGAACCCACGACCTTGGCGTTATTAGCACCACGCTCTAACCAAC

ThrCGT_fwd CGATAATACGACTCACTATAGGCCCTGTAGCTCAGCGGTTGGAGCGCTGGTCTCGTAAAC

ThrCGT_rev TGGAGGCCCTGGTGAGATTTGAACTCACGACCCCTAGGTTTACGAGACCAGCGCTCCAAC

ArgACG_fwd ACTGCTAATACGACTCACTATAGGGCCAGTGGCGCAATGGATAACGCGTCTGACTACGG

ArgACG_rev TGGCGAGCCAGCCAGGAGTCGAACCTAGAATCTTCTGATCCGTAGTCAGACGCGTTATCC

AlaAGC_fwd ACTGCTAATACGACTCACTATAGGGGGATTAGCTCAAATGGTAGAGCGCTCGCTTAGCATGC

AlaAGC_rev TGGTGGAGGATGCGGGCATCGATCCCGCTACCTCTCGCATGCTAAGCGAGCGCTCTACC

mtSerGCT_fwd GCCTGCTAATACGACTCACTATAGAGAAAGCTCACAAGAACTGCTAACTCATG

mtSerGCT_rev TGGTGAGAAAGCCATGTTGTTAGACATGGGGGCATGAGTTAGCAGTTCTTGTGAGC

pre-tRNALeuCAA_fwd GCGAAATTAATACGACTCACTATAGTCAGGATGGCCGAGTGGTCTAAGGCGCCAGACTCAAGGTAAGCACCTTGCCTGCG

pre-tRNALeuCAA_rev TGTCAGAAGTGGGATTCGAACCCACGCCTCCATCCGGAGACCAGAAAGCCCGCAGGCAAGGTGCTTACCTT

pre-tRNALeuCAA(C34U)_fwd GCGAAATTAATACGACTCACTATAGTCAGGATGGCCGAGTGGTCTAAGGCGCCAGACTTAAGGTAAGCACCTTGCCTGCG

pre-tRNALeuCAA(C34U)_rev TGTCAGAAGTGGGATTCGAACCCACGCCTCCATCCGGAGACCAGAAAGCCCGCAGGCAAGGTGCTTACCTT

pre-tRNALeuCAA(C48U)_fwd GCGAAATTAATACGACTCACTATAGTCAGGATGGCCGAGTGGTCTAAGGCGCCAGACTCAAGGTAAGCACCTTGCCTGCG

pre-tRNALeuCAA(C48U)_rev TGTCAGAAGTGGGATTCGAACCCACACCTCCATCCGGAGACCAGAAAGCCCGCAGGCAAGGTGCTTACCTT

pre-tRNALeuCAA(C34U/C48U)_fwd GCGAAATTAATACGACTCACTATAGTCAGGATGGCCGAGTGGTCTAAGGCGCCAGACTTAAGGTAAGCACCTTGCCTGCG

pre-tRNALeuCAA(C34U/C48U)_rev TGTCAGAAGTGGGATTCGAACCCACACCTCCATCCGGAGACCAGAAAGCCCGCAGGCAAGGTGCTTACCTT

tRNALeuCAA(C48U)_fwd GCGAAATTAATACGACTCACTATAGTCAGGATGGCCGAGTGGTCTAAGGCGCCAGACTCAAGTTCTG

tRNALeuCAA(C48U)_rev TGTCAGAAGTGGGATTCGAACCCACACCTCCATCCGGAGACCAGAACTTGAGTCTGGCGCCTT

RP11(WT)_fwd GCGAAATTAATACGACTCACTATAGTCTCAGGAGACAGTCTCCTGG

RP11(WT)_rev TAGGACAGATGCCACGCCACTGTCCAGGAGACTGTCTCCTGAGAC

RP11(CtoU)_fwd GCGAAATTAATACGACTCACTATAGTCTTAGGAGACAGTCTCCTGG

RP11(CtoU)_rev TAGGACAGATGCCACGCCACTGTCCAGGAGACTGTCTCCTAAGAC

RP11(CAGCU)_fwd GCGAAATTAATACGACTCACTATAGTCTCAGCTGACAGTCAGCTGG

RP11(CAGCU)_rev TAGGACAGATGCCACGCCACTGTCCAGCTGACTGTCAGCTGAGAC

Supplementary Table 1: List of DNA primers used for RNA in vitro transcription  
Sequences are listed 5’ - 3’. 
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RNA Name Mutation Sequence (5’-3’)
IleTAT IleTAT WT GCUCCAGUGGCGCAAUCGGUUAGCGCGCGGUACUUAUAAUGCCGAGGUUGUGAGUUCGAUCCUCACCUGGAGCACCA

LysCTT LysCTT WT GCCCGGCUAGCUCAGUCGGUAGAGCAUGGGACUCUUAAUCCCAGGGUCGUGGGUUCGAGCCCCACGUUGGGCGCCA

LysCTT(NoC) or LysCTT(C48U) G15A/C48U GCCCGGCUAGCUCAAUCGGUAGAGCAUGGGACUCUUAAUCCCAGGGUUGUGGGUUCGAGCCCCACGUUGGGCGCCA

LysCTT(C49) G15A/C48U/G49C/C65G GCCCGGCUAGCUCAAUCGGUAGAGCAUGGGACUCUUAAUCCCAGGGUUCUGGGUUCGAGCCCCAGGUUGGGCGCCA

LysCTT(C50) G15A/C48U/U50C/A64G GCCCGGCUAGCUCAAUCGGUAGAGCAUGGGACUCUUAAUCCCAGGGUUGCGGGUUCGAGCCCCGCGUUGGGCGCCA

LysTTT LysTTT(NoC) C49G/G65C GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGGAGGGUUCAAGUCCCUCUUCAGGCGCCA

LysTTT(C48) G48C/C49G/G65C GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUCGAGGGUUCAAGUCCCUCUUCAGGCGCCA

LysTTT WT GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA

LysTTT(C50) C49G/G65C/A50C/U64G GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGGCGGGUUCAAGUCCCGCUUCAGGCGCCA

LysTTT(∆D-arm) ∆11-24 GCCUGGAUAGCAUCAGACUUUUAAUCUGACGGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA

LysTTT(∆AC-arm) ∆28-42 GCCUGGAUAGCUCAGUUGGUAGAACAUACGGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA

LysTTT(∆T-arm) ∆50-64 GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCGUUCAGGCGCCA

LysTTT(∆Acceptor) ∆1-5,67-73 GAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAGGGUUCAAGUCCCUGU

LysTTT(U67A/C68A) U67A/C68A GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAAAGUUCAAGUCUUUGUUCAGGCGCCA

LysTTT(C62A/C63A) C62A/C63A GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAGGGUUCAAGUCAAUGUUCAGGCGCCA

LysTTT(G51A/G52A) G51A/G52A/C62U/C63U GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAUUGUUCAAGUCAAUGUUCAGGCGCCA

LysTTT(A50C)
 A50C/U54G GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCCGGGUUCAAGUCCCGGUUCAGGCGCCA

LysTTT(A50U) A50U/U64A GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCUGGGUUCAAGUCCCAGUUCAGGCGCCA

LysTTT(G51C) G51C/C63G GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCACGGUUCAAGUCCGUGUUCAGGCGCCA

LysTTT(G52C) G52C/C62G GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAGCGUUCAAGUCGCUGUUCAGGCGCCA

LysTTT(G53C) G53C/C61G GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAGGCUUCAAGUGCCUGUUCAGGCGCCA

LysTTT(G52C/G53C) G52C/C62G/G53C/C61G GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAGCCUUCAAGUGGCUGUUCAGGCGCCA

LysTTT(G52A/G53A) G52A/G53A/C61U/C62U GCCUGGAUAGCUCAGUUGGUAGAACAUCAGACUUUUAAUCUGACGGUGCAGAAUUCAAGUUUCUGUUCAGGCGCCA

LysTTT(DloopMut) A14G/G15A/G18A/G19A GCCUGGAUAGCUCGAUUAAUAGAACAUCAGACUUUUAAUCUGACGGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA

TrpCCA TrpCCA(NoC) C50U/G64A GGCCUCGUGGCGCAACGGUAGCGCGUCUGACUCCAGAUCAGAAGGUUGUGUGUUCAAAUCACAUCGGGGUCACCA

TrpCCA(C48) A15G/U48C/C50U/G64A GGCCUCGUGGCGCAGCGGUAGCGCGUCUGACUCCAGAUCAGAAGGUCGUGUGUUCAAAUCACAUCGGGGUCACCA

TrpCCA(C49) G49C/C50U/G64A/U65G GGCCUCGUGGCGCAACGGUAGCGCGUCUGACUCCAGAUCAGAAGGUUCUGUGUUCAAAUCACAGCGGGGUCACCA

TrpCCA WT GGCCUCGUGGCGCAACGGUAGCGCGUCUGACUCCAGAUCAGAAGGUUGCGUGUUCAAAUCACGUCGGGGUCACCA

MetCAT MetCAT WT GCCUCGUUAGCGCAGUAGGUAGCGCGUCAGUCUCAUAAUCUGAAGGUCGUGAGUUCGAUCCUCACACGGGGCACCA

MetCAT(∆D-arm) ∆11-24 GCCUCGUUAGCGUCAGUCUCAUAAUCUGAAGGUCGUGAGUUCGAUCCUCACACGGGGCACCA

MetCAT(∆AC-arm) ∆28-42 GCCUCGUUAGCGCAGUAGGUAGCGCGUAAGGUCGUGAGUUCGAUCCUCACACGGGGCACCA

MetCAT(∆T-arm) ∆50-64 GCCUCGUUAGCGCAGUAGGUAGCGCGUCAGUCUCAUAAUCUGAAGGUCGCACGGGGCACCA

MetCAT(∆Acceptor) ∆1-5,67-73 GUUAGCGCAGUAGGUAGCGCGUCAGUCUCAUAAUCUGAAGGUCGUGAGUUCGAUCCUCACA

IleAAT IleAAT WT GGCUGGUUAGUUCAGUUGGUUAGAGCGUGGUGCUAAUAACGCCAAGGUCGUGGGUUCGAUCCCCAUAUCGGCCACCA

ThrCGT ThrCGT WT GGCCCUGUAGCUCAGCGGUUGGAGCGCUGGUCUCGUAAACCUAGGGGUCGUGAGUUCAAAUCUCACCAGGGCCUCCA

ArgACG ArgACG WT GGGCCAGUGGCGCAAUGGAUAACGCGUCUGACUACGGAUCAGAAGAUUCUAGGUUCGACUCCUGGCUGGCUCGCCA

AlaAGC AlaAGC WT GGGGGAUUAGCUCAAAUGGUAGAGCGCUCGCUUAGCAUGCGAGAGGUAGCGGGAUCGAUGCCCGCAUCCUCCACCA

SerGCT mtSerGCT WT GAGAAAGCUCACAAGAACUGCUAACUCAUGCCCCCAUGUCUAACAACAUGGCUUUCUCACCA

LeuCAA pre-LeuCAA WT GUCAGGAUGGCCGAGUGGUCUAAGGCGCCAGACUCAAGGUAAGCACCUUGCCUGCGGGCUUUCUGGUCUCCGGAUGGAGGC
GUGGGUUCGAAUCCCACUUCUGACA

pre-LeuCAA C34U GUCAGGAUGGCCGAGUGGUCUAAGGCGCCAGACUUAAGGUAAGCACCUUGCCUGCGGGCUUUCUGGUCUCCGGAUGGAGGC
GUGGGUUCGAAUCCCACUUCUGACA

pre-LeuCAA C48U GUCAGGAUGGCCGAGUGGUCUAAGGCGCCAGACUCAAGGUAAGCACCUUGCCUGCGGGCUUUCUGGUCUCCGGAUGGAGGU
GUGGGUUCGAAUCCCACUUCUGACA

pre-LeuCAA C34U/C48U GUCAGGAUGGCCGAGUGGUCUAAGGCGCCAGACUUAAGGUAAGCACCUUGCCUGCGGGCUUUCUGGUCUCCGGAUGGAGGU
GUGGGUUCGAAUCCCACUUCUGACA

Mature LeuCAA C48U GUCAGGAUGGCCGAGUGGUCUAAGGCGCCAGACUCAAGUUCUGGUCUCCGGAUGGAGGUGUGGGUUCGAAUCCCACUUCUG
ACA

Mini Mini or Mini9nt N/A GCCUGGAUAAUACGGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA
Mini∆ssRNA or MiniGGG ∆42-45 GCCUGGAUAAUACGGUGCAGGGUUCAAGUCCCUGUUCAGGC

Mini7bp ∆1,41 CCUGGAUAAUACGGUGCAGGGUUCAAGUCCCUGUUCAGG

MiniOpen-Bulge N/A GGUGCAGGGUUCAAGUCCCUGUUCAGGGCAACCUGGAUAAUAC
MiniClosed-stem N/A UCAAGUCCCUGUUCAGGGCAACCUGGAUAAUACGGUGCAGGGU
Mini7nt ∆9-10 GCCUGGAUUACGGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA
Mini5nt ∆9-12 GCCUGGAUCGGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA
Mini3nt ∆9-14 GCCUGGAUGUGCAGGGUUCAAGUCCCUGUUCAGGCGCCA
Mini0nt ∆9-17 GCCUGGAUCAGGGUUCAAGUCCCUGUUCAGGCGCCA
MiniN-LoopMut A27G/G28A GCCUGGAUAAUACGGUGCAGGGUUCAGAUCCCUGUUCAGGCGCCA

MiniU48 N/A GCCUGGAUAAUAGGGUUCAGGGUUCAAGUCCCUGUUCAGGC
Minim5C48 N/A GCCUGGAUAAUAGGGU(m5C)CAGGGUUCAAGUCCCUGUUCAGGC
MiniU49 N/A GCCUGGAUAAUAGGGUCUAGGGUUCAAGUCCCUGUUCAGGC
Minim5C49 N/A GCCUGGAUAAUAGGGUC(m5C)AGGGUUCAAGUCCCUGUUCAGGC

Intron WT WT CUCAAGGUAAGCACCUUGCCUGCGGGCUUUC
C34U C3U CUUAAGGUAAGCACCUUGCCUGCGGGCUUUC
CAACC G6C/G7C/C14G/C15G CUCAACCUAAGCAGGUUGCCUGCGGGCUUUC

RP11 WT WT GUCUCAGGAGACAGUCUCCUGGACAGUGGCGUGGCAUCUGUCCUA
CtoU C5U GUCUUAGGAGACAGUCUCCUGGACAGUGGCGUGGCAUCUGUCCUA
CAGCU G8C/A9U/U17A/C18G GUCUCAGCUGACAGUCAGCUGGACAGUGGCGUGGCAUCUGUCCUA

Supplementary Table 2: Complete list of RNA sequences used in this study
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