
a yfhH - m6A
position 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369

nt in wt/mut T G C A A G A A A A A G A A T A A A G C G T A A C A G G A G G C T G A T G A T C A G/C C/A C/T T C/G T T T T T G T
full 0.2 0.2 0 0 0 0 0 0.1 0 0.6 0.1 0.1 12.9 0.8 19.8 1.2 2.3 0 1.1
half 0.2 0.4 0 0.1 0 0 0 0 0.2 0.7 0.2 0.3 1.1 0.2 0.9 0.2 0.8 0 x x x x x x x x x x x x x x
mut 0.2 0.3 0 0.1 0 0 0 0 0.1 0.7 0.1 0.2 0.8 0.2 1.0 0.3 3.0 0 0.2 m 0.2 m m

b yfhH - m5C
position 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369

nt in wt/mut T G C A A G A A A A A G A A T A A A G C G T A A C A G G A G G C T G A T G A T C A G/C C/A C/T T C/G T T T T T G T
full 0.9 0.5 53.5 0.4 0.1 0.1 0 0
half 0.6 0.8 16.6 0.1 x x x x x x x x x x x x x x
mut 0.6 0.5 19.8 0.1 0.3 0.1 m m m

c

position 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131
nt in wt/mut A A C C A T T A T G C T G G A G C A C T A A A A C A A A A G C C T C C C C A A A T A A G/C G/C G/T G A G/C G C/A T T T T T C A

full 0 0 0 0 0 0.6 0.1 0 11.2 0.1 0.1 0 0 0.1
half 0 0 0 0.1 0.1 0.1 0 0 4.4 0 0 0 x x x x x x x x x x x x x x
mut 0 0 0 0.1 0.1 0 0 0 1.1 0 0 0 0.1 0 m 0 m 0.2

d iolW - pseudouridine (Dorado v5.0.0)

position 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131
nt in wt/mut A A C C A T T A T G C T G G A G C A C T A A A A C A A A A G C C T C C C C A A A T A A G/C G/C G/T G A G/C G C/A T T T T T C A

full 1.7 0.2 0.1 1.1 0.6 74.9 6.7 1.6 13.0 18.4 31.1 4.0
half 1.3 0.2 0.3 1.8 0.2 4.2 3.8 x x x x x x x x x x x x x x
mut 1.5 0.2 0.3 2.0 0.2 4.4 0.2 m m 2.2 m m 0.4 0.8 38.1 38.8 1.4

e iolW - m6A (Dorado v5.0.0)
position 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131

nt in wt/mut A A C C A T T A T G C T G G A G C A C T A A A A C A A A A G C C T C C C C A A A T A A G/C G/C G/T G A G/C G C/A T T T T T C A
full 0.3 0.6 0.5 1.2 1.1 15.9 29.7 21.1 13.8 0.6 18.4 20.2 22.8 6.3 2.5 0.4 4.8 4.0 0.1 4.2 4.6
half 0.4 0.8 1.5 2.0 1.1 3.1 6.1 0.8 0.3 0.2 0.3 0.2 0.8 3.9 0.7 0.4 1.0 6.8 3.9 x x x x x x x x x x x x x x
mut 0.4 0.8 1.7 2.4 1.2 2.8 4.3 0.8 0.5 0.3 0.2 0.1 1.1 9.5 0.6 0.5 4.0 4.4 0.6 m m m 1.0 m 0.1 3.1

f

position 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600
nt in wt/mut A G T A A T G A T G T T A T T G T G A A A A T C A A A T A A C A G C T A A C A A G G G T G C C T G T T T A G/C G/A C/G A/T C C/G C/A T T G T T C T T T

full 0.2 0 0 0 5.4 0 0 0 0.3 0 0 0.3 0 0.4 1.0 5.3 0 8.8 1.6 0 0
half 0.1 0 0 0 3.0 0 0.1 0 0 0.1 0.1 0.1 0.7 0.3 0.1 0.1 0 0 3.6 0 x x x x x x x x x x x x x x x x
mut 0.1 0 0 0 2.0 0 0 0 0 0 0.1 0.2 0.1 0.1 0.1 0.1 0 0 3.2 0 m 0 m m m 0

g  

position 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600
nt in wt/mut A G T A A T G A T G T T A T T G T G A A A A T C A A A T A A C A G C T A A C A A G G G T G C C T G T T T A G/C G/A C/G A/T C C/G C/A T T G T T C T T T

full 0 0 0 0 0.9 0 0.3 0 1.8 0 0 1.5 0.5 0.4 0.5 10.5 0 11.8 0 0 0.2
half 0 0.1 0 0 0.1 0 0 0 0.1 0.3 0 0.9 0 0.3 0 0.1 0 0.1 0 0 x x x x x x x x x x x x x x x x
mut 0 0 0 0 0.1 0 0 0 0.1 0.6 0 0.5 0 0.1 0 0 0 0.1 0 0 m 0 m m m 0.3

h
position 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600

nt in wt/mut A G T A A T G A T G T T A T T G T G A A A A T C A A A T A A C A G C T A A C A A G G G T G C C T G T T T A G/C G/A C/G A/T C C/G C/A T T G T T C T T T
full 0.2 0 0 0 1.5 0 0.3 0 0 0.3 0 0 0 0 1.0 29.0 1.0 23.5 10.3 0.2 0
half 0.1 0.2 0.5 0 1.0 0 0.1 0.1 0.1 0.1 0 0.1 0.2 2.3 0.1 0.1 0.3 0 0.1 2.0 x x x x x x x x x x x x x x x x
mut 0.1 0.2 0.5 0 0.8 0 0.2 0.1 0 0.1 0 0.1 0.1 0.4 0.1 0 0.3 0 0.1 0.3 m 1.4 m m m 0

Supplementary table 1. Modification probabilities across wild-type (wt) and mutant RNA species (sequences are also shown as 
alignment in Extended data  fig. 1). Nucleotide identities and their positions within the coding sequence of each gene are indicated. The 
location of the terminator hairpin is shown above the table. Values represent the percentage of sequencing reads containing a modified 
nucleotide at each position. Modification status was assigned using the default settings of the Dorado basecalling model (v5.2.0; v5.0.0 
for panels D and E). Modification probability is color-coded on a gradient from green (lowest) to red (highest). Grey fields indicate 
introduced mutations (m) or deletions (x) compared to wt. A. yfhH- m6A, B. yfhH-m5C, C. iolW- 2’omC, D. iolW- Ψ, E. iolW- m6A, F. yxkC- 
inosine, G. yxkC- 2’omA, H. yxkC-m6A, I. kdgT 1- inosine, J. kdgT 1- m6A, K. kdgT 1- 2’omU, L. kdgT 2- 2’omA, M. kdgT 2- m6A, N. kdgT 2- 
m5C.
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i kdgT site 1- inosine
 

position 894 895 896 897 898 899 900 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 953 954 955 956 957 958 959 960 961 962
nt in wt/mut G A C A A G C G T T A T T G T C A C C T C G C T C T T A A C C C C G C T G G C A A C/A A G/T T G T/C G/A G/T G/C T A G A T A A/C A A/G A A A T C A A G C A

wt1 0 0.1 2.1 63.8 0.1 0.2 0 0.1 0 0.2 1.0 0 0.6 0 0 0 0 0 0 0.2 0.1 1.6
mut1 0 0.1 1.1 5.0 0 0 0 0.1 0 0.0 0.9 m m 0.4 m m 0.8 0 0.1 m 0.1 m 0 0.4 0 0.1 0.1 1.2

j kdgT  site 1- m6A
 

position 894 895 896 897 898 899 900 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 953 954 955 956 957 958 959 960 961 962
nt in wt/mut G A C A A G C G T T A T T G T C A C C T C G C T C T T A A C C C C G C T G G C A A C/A A G/T T G T/C G/A G/T G/C T A G A T A A/C A A/G A A A T C A A G C A

wt1 0.7 0.1 0.1 0.2 6.0 6.4 0.4 0.2 1.9 1.5 0.1 0.1 1.2 0.2 0.1 0 0 0.1 0 1.5 0.1 3.6
mut1 0.9 0.1 0.1 0.3 1.4 0.5 0.2 0 0.3 1.0 0.4 m m 0.3 m m 0.1 0 0.1 m 0.1 m 0 0.3 0 0.6 0.1 2.4

k kdgT site site 1- 2´omU
position 894 895 896 897 898 899 900 901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 953 954 955 956 957 958 959 960 961 962

nt in wt/mut G A C A A G C G T T A T T G T C A C C T C G C T C T T A A C C C C G C T G G C A A C/A A G/T T G T/C G/A G/T G/C T A G A T A A/C A A/G A A A T C A A G C A
wt1 0.1 0 3.0 0 0.1 0.3 7.4 1.6 0.3 0 0 0 0.3 0 0.3

mut1 0.1 0 0.8 0 0 0.5 0 0.5 0.1 0 m 0.3 0 m m 0.1 m 0.7 0.3 m m 0.2

l kdgT site 2- 2´omA

position 778 779 780 781 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 840 841 842 843 844 845 846
nt in wt/mut G T C G C G G G A G T G G C C G C T T C T T C T A C G G C A G G G G C G G C/A T G T A G/C C/T C/A G/C T/A G C/T C/G A T A T G C A T T A G C G G A A G C G

wt1 0 6.3 0.1 0 0.7 0 0.3 0 0.1 0
mut2 0 3.4 0.1 0.1 0.1 m m 0.7 m 0.0 m m 1.3 0 0.1 0 0.1 0

m

position 778 779 780 781 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 840 841 842 843 844 845 846
nt in wt/mut G T C G C G G G A G T G G C C G C T T C T T C T A C G G C A G G G G C G G C/A T G T A G/C C/T C/A G/C T/A G C/T C/G A T A T G C A T T A G C G G A A G C G

wt1 0.2 71.7 6.5 10.1 0.1 4.8 0.9 0.6 0 0.2
mut2 0.3 2.2 2.3 0.5 4.9 m m 3.2 m 3.5 m m 0 7.1 1.2 0.7 0 0.2

n kdgT site 2- m5C

position 778 779 780 781 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 840 841 842 843 844 845 846
nt in wt/mut G T C G C G G G A G T G G C C G C T T C T T C T A C G G C A G G G G C G G C/A T G T A G/C C/T C/A G/C T/A G C/T C/G A T A T G C A T T A G C G G A A G C G

wt1 29.6 5.2 2.8 0.6 0.4 0.8 3.3 66.3 12.0 2.3 1.2 6.5 0.6 1.5 0.1 1.9 0.9 1.3
mut2 34.4 3.0 1.8 0.3 0.6 2.8 3.9 1.8 1.4 0.6 m 1.0 m m 1.0 m m m 1.0 1.5 1.3
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