Supplementary File S1.
This file contains the details for all the analyzed RNA edits in complex I, complex Ill; and
complex IV. References for each subunit can be found at the end of each subunit table.

Code key:
e M =in the membrane
A = amino acid properties
C = restoration to highly conserved residue
P = proline removal from alpha helix or beta sheet
K = vicinity of key functional residues (e.g., hydrophilic axis)
H = in vicinity of heme
Q = in vicinity of quinone binding site
KC = in vicinity of K proton channel
HC = in vicinity of H proton channel
DC = in vicinity of D proton channel
Cu = in vicinity of Cu co-factor
| = at interface with other subunits
E = potential interaction with other edited residues
Ph = lack of edit leads to observed phenotype

Species key:

e Pd = Paracoccus denitrificans
RS = Rhodobacter sphaeroides
Sc = Saccharomyces cerevisiae
Y| = Yarrowia lipolytica
Cr = Chlamydomonas reinhardtii
Dm = Drosophila melanogaster
Bt = Bos taurus
Hs = Homo sapiens
At = Arabidopsis thaliana
Vr = Vigna radiata
Zm = Zea maize
Ob = Oenothera berteroana
Bn = Brassica napus
Rs = Raphanus sativus
Ta = Triticum aestivum
Bv = Beta vulgaris
Ac = Allium cepa
Pp = Physomitrella patens
Hv = Hordeum vulgare
Os = Oryza sativa
St = Solanum tuberosum
Ps = Pisum sativum
Gm = Glycine max
Mg = Magnolia grandiflora
Oe = Olea europaea



Complex |

NAD1
Position | mt- Edited | Conservation of edited | In plants Code
(At) DNA to: residue outside of
plants

1 T M N/A At, Zm M

56 S L Pd At A

89 R w Yl, Dm, Hs At, Vr M, A, Ph — GRS1
PPR

103 P L Yl, Hs At M, |

126 R w Pd, YI, Dm, Hs At M, A, C, |

164 P S Pd, YI, Dm, Hs At, Vr M, C

165 R C N/A At Vr M, |

167 S L Pd, Hs At, Vr M, A

179 S F Dm At, Vr M, A

191 L F Pd, YI, Hs At M

194 R C N/A At, Vr M, K

203 S F Pd, Yl, Dm, Hs At, Zm M, A, C, Ph —
Dek605 PPR

212 S L Pd, YI, Dm, Hs At A C, I

225 S F Pd, Yl, Dm, Hs At, Vr M, A

242 P L Pd, Dm, Hs At, Vr M, P

248 P L Yl, Dm, Hs At Vr, Zm M, Ph — SMK6 PPR

252 P L Pd, Yl At, Vr M

275 L F Pd, Yl, Dm At M

300 R w Pd, Yl, Dm, Hs At, Vr M, A, C, I

310 R w N/A At Vr M, A, |

313 P S N/A At M, P, |
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NAD2

Positio | mt- Edited | Conservation of edited | In plants Code
n (At) DNA to: residue outside of

plants
20 S F N/A At, Ob M, A, |, Ph -

DEK40 PPR

30 S F N/A At, Ob M, A,
87 L F N/A Ob M
114 S F N/A At, Ob M, A E
115 S F N/A At, Ob M, A E
123 S F N/A Zm M, P
130 P L N/A At, Zm, Ob M, P, |
132 P S N/A At, Zm, Ob M, P
134 R C N/A At, Zm, Ob M, A
141 P S N/A Zm M
143 H Y N/A At, Zm, Ob M, A
145 S L N/A Ob M, A, |
154 P L Pd, YI At, Ob M, P, K, I
177 S L Pd At, Zm, Ob M, A, |
186 P S Pd Zm, Ob M, P, K
232 S F Pd At, Ob M, A
274 S F N/A At, Zm, Ob M, A, K
278 S L N/A Zm, Ob M, A
281 S F N/A At, Zm, Ob M, A
318 P L Pd, YI, Dm At, Zm, Ob M, P
321 H Y Pd, Hs At, Zm, Ob M, A
331 R C N/A At, Zm, Ob M, K
332 T I N/A At, Zm, Ob M, A
354 S L N/A Zm M, A, K
364 S L N/A At, Zm, Ob M, A
386 T I N/A Ob M, A,
387 S L Yl, Hs, Dm At, Zm, Ob M, A
427 P S N/A At, Zm, Ob M, P
437 R C N/A At, Zm M, |
444 A Vv N/A Zm, Ob M, |
477 B I Yl, Hs Zm M, A




478 S L N/A At, Zm, Ob M, A
479 S F N/A At, Zm, Ob M, A
481 P L N/A Zm M, |
485 P S N/A Zm M, |
497 S L N/A At, Zm, Ob M, A, Ph — Org1
PPR
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NAD3

Position | mt- Edited | Conservation of edited | In plants Code
(At) DNA to: residue outside of
residue plants

3 S L N/A At, Zm, Bn, Rs, Ta M, A I

9 S F Dm At, Bn, Rs M, A I

16 P L Dm, Hs Zm, Ta M, P

22 P L Pd, Yl Zm, Ta M, P, Ph —
MEF47/Dek10 PPR

28 P L N/A At, Zm, Bn, Rs, Ta M, Ph

47* L F Pd, Dm, Hs Zm, Ta Q

50* S F Pd, Yl At, Zm, Bn, Rs, Ta A Q

63 P L Pd, Yl, Dm, Hs Zm M, C, P, I

65 P S Pd Zm, Ta M, P, |

71 P F Pd, YI, Dm, Hs At, Vr, Zm, Bn, Rs, Ta M,C, P, K IE

73 P L Pd, Yl, Hs Zm, Ta M, P, K, I

78 S F N/A Zm, Ta M, A, I

84 P S Pd, Yl At, Vr, Zm, Bn, Rs, Ta M, |

85 P L Hs At Vr,Zm, Bn, Rs, Ta M, I, Ph—
PpPPR _56 PPR

93 S F Pd, YI Zm, Ta M, A, I, E, Ph—
EMP21

104 T F N/A Zm M A,I

107 S F Pd, YI Ta M, A LE

116 S L Pd, YI, Dm, Hs At, Vr, Zm, Bn, Rs, Ta M, A C ILE

118 R w Pd, Dm, Hs At, Vr, Zm, Bn, Rs, Ta M, A, I

* = loop missing in current structure
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NAD4

Position | mt- Edited | Conservation of edited | In plants Code
(At) DNA to: residue outside of
residue plants

10 S N/A At, Bv M, A

15 P L N/A Ta M, P

25 T I N/A At, Ta, Bv M, A

26 P L Dm Ta M, E

36 P L N/A At, Ta, Bv M, P, |

52 P S Pd, Dm, Hs Ta M, P

53 P L Pd At, Ta, Bv M, P, |

55 P L Yl At, Ta M, E

56 R w N/A At, Ta, Bv M, A ILE

66 S F Pd, Yi At, Ta, Bv M, A

106 S L Pd, Y, Dm At, Ta M, A, |

121 T [ Pd At, Ta, Bv M, A, E

123 S F Pd Bv M, A

126 R C N/A At, Ta, Bv M

134 S F Pd, Y, Dm, Hs Ta M, A, C, K, Ph —
Ogr1 PPR

135 R C N/A At M

139 P L Pd, Dm, Hs Ta M, Ph — Ogr1 PPR

145 L F Pd, Dm, Hs Ta, Bv M, Ph — Ogr1 PPR

146 S F Pd, Yl, Dm, Hs Ta, Bv M, C, K

150 P L Pd, YI, Dm, Hs At, Bv M, C, K, I

203 S L Pd, Hs At, Ta, Bv M, A

220 S F Pd At M, A

256 P L Pd, Hs At M, K

262 H Y Pd, Yl, Dm, Hs At M, A, C, E

279 S F N/A At, Bv M, A

299 S L Pd, Yl, Dm, Hs At, Bv M, A, C, |

326 P L Yl, Dm, Hs Ta M

337 P L Pd, Y, Dm, Hs At, Bv M, C, P, K

345 P S N/A At M, P, K

377 L F Pd, Hs At M

391 S L N/A At M, A, |




452 S L N/A At, Bv M, A ILE

458 S F Yl At, Ta M, A, |

469 R w N/A At, Ta M, A ILE

473 H Y Pd At, Ta, Bv M, A, |

478 P L N/A At, Ta, Bv M, P, |

480 R C N/A Bv M, I, E
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NADA4L

Positio | mt- Edited | Conservation of edited In plants Code
n (At) DNA to: residue outside of plants
residue
1 T M N/A Bv, Ac M, A, |
14 S F Pd, Dm, Hs At, Vr M, A, |
16 S L Yl, Dm Bv M, A, |
19 R w N/A At, Bv M, A, Ph — Grs1
29 P L Dm At, Vr M, |
32 S L Pd, Dm, Hs At, Vr, Bv M, A, K, |
34 P S Pd, Dm At, Vr M, P, I, K
37 S L Pd At, Vr, Bv M, A P, K, I, E, Ph—
SMK6 PPR
44 S L Yl Bv M, Al
53 S L Pd At, Vr, Bv M, A, |
60 S L Yl Bv M, A, |
63 S L N/A At, Vr M, A, |
66 P L Pd, Dm, Hs At, Vr, Bv M, P, |
94 S F N/A Bv M, A
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NAD5

Position | mt-DNA | Edited | Conservation of edited In plants Code

(At) residue | to: residue outside of plants

52 P L Dm At, Ob M, |

81 P L Pd, Yi At, Ob M

91 S F N/A Ob M, A

120 L F Pd, Yl, Dm, Hs At, Ob M, C

133 S F Hs At, Ob M, A

165 T I Hs At, Ob M, A, I

169 P L Yl, Dm, Hs Ob M, P, |

180 P L Pd, Yl, Dm, Hs Ob M, C, P, I

183 S L N/A At, Ob M, A, I

185 R C N/A At, Ob M

200 R C N/A At, Ob, Pp I, Ph — PpPPR_79
PPR

203 F \Y N/A At I

210 F R N/A At M, A

238 S L Pd, YI, Hs At, Ob M, A

241 R w Pd, Yl, Dm, Hs Pp M, A, C, Ph -
PpPPR_91 PPR

242 S L Pd, YI, Dm, Hs At, Ob M, A, C K

255 R L Pd, Yl, Dm, Hs At M, A, C

279 P S Dm, Hs At, Ob M

288 S F N/A Ob M, A

292 T M N/A At, Ob M, A

467 S L Pd Ob M, A

497 P L N/A At, Ob, Ta, Hv M

517 I T N/A At, Zm, Ta M, A, Ph — ppr2263
PPR

523 D L N/A Ob M, A,

527 S Pd, Yl, Hs At, Ob, Pp, Ta, Os M, A, Ph — mpr25
PPR

530 I F N/A Ob, Ta M

551 F S Dm Hv M, A

620 S F N/A Ta, Hv M, A

632 S L Hs At, Ta, Hv M, A, |

634 P L N/A Hv M, P, Ph




S N/A At, Ob, Ta, Hv M, A, |, Ph — DEK40
639 PPR
640 R N/A At Ob, Ta, Hv M, A, Ph
653 S N/A At Ta Ph — MEF46 PPR
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NAD6

Position | mt-DNA | Edited | Conservation of edited | In plants Code
(At) residue | to: residue outside of
plants

9 P L Yl At, Vr, Zm M,P, I, E

18 A V Pd At, Vr M, |

30 P F N/A At, Vr, Zm M, P, I, Ph — Grs1
PPR

32 P L Pd At, vr M, P, E

35 R C Dm At, vr M, A E

49 S F Pd Zm M, A, |

54 P L N/A At, Vr, Zm M, P, K, I

57 H Y Pd, Yl, Hs At, Vr, Zm* M, A, K, I

64 S L Pd, Yl, Dm At, Vr, Zm M, A, |

149 S F Pd At, Zm M, A, |

190 S F N/A Zm M, A

References

Bentolila S, Elliott LE, Hanson MR. Genetic architecture of mitochondrial editing in Arabidopsis

thaliana. Genetics, 2008. 178(3):1693-1708.

Giege, P. and A. Brennicke. RNA editing in Arabidopsis mitochondria effects 441 C to U

changes in ORFs. Proc Natl Acad Sci U S A, 1999. 96(26):15324-9.

Haouazine-Takvorian N, Takvorian A, Jubier MF, Lejeune B. Genes encoding subunit 6 of

NADH dehydrogenase and subunit 6 of ATP synthase are co-transcribed in maize

mitochondria. Curr Genet., 1997. 31(1):63-69.

Maldonado M, Padavannil A, Zhou L, Guo F, Letts JA. Atomic structure of a mitochondrial

complex | intermediate from vascular plants. Elife, 2020. 9: e56664.

Xie T, Chen D, Wu J, et al. Growing Slowly 1 locus encodes a PLS-type PPR protein required
for RNA editing and plant development in Arabidopsis. J Exp Bot., 2016. 67(19):5687-

5698.




NAD7

Position | mt- Edited | Conservation of edited In plants Code
(At) DNA to: residue outside of plants
residue
13 S L Dm, Hs At, St Al
26 S L Pd, YI, Dm, Hs At, Vr, Zm, Ta, Os A, C,K,Ph-
EMP21 PPR
28 S L Yl, Dm, Hs St A
46 S L Pd, Yl, Dm, Hs At, Vr, Os A C
67 S F Yl, Dm, Hs At, Vr, Os A
82 H Y Dm, Hs At, Vr A
84 S L Pd, YI, Dm, Hs At, Vr A C,I
106 R C N/A At, Vr A K
112 S L Pd, YI, Dm, Hs At, Vr A C,K
115 S L Pd, Yi At A K
193 S L Pd, YI, Dm, Hs At, Vr A C
233 S L Pd, Dm, Hs At, Vr A K I
242 H Y Pd, YI, Dm, Hs At, Vr A C,K
245 S L N/A At, Vr A
247 L F Pd, YI, Dm, Hs At, Vr, Zm” C, K, Ph — SMK6
257 R C Pd, YI, Dm, Hs At, Vr CP)PEh — SMK1 PPR
279 P L Dm, Hs Vr, Zm, Ta, Os P, Ph — SMK1 PPR
353 R C Yl, Dm, Hs At, Vr A
360 S F Pd, Yl, Dm, Hs At, Vr AC,I
363 S L Pd, Yl, Dm, Hs At, Vr A C
368 S F N/A At, Vr A
375 P L Pd, YI, Dm, Hs At, Vr C, 1
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NAD9

Position | mt- Edited | Conservation of edited In plants Code
(At) DNA to: residue outside of
residue plants

5 S F N/A Ta, Os Al

31 S F N/A At, Vr, Ta, Os, St A

38 P L Pd Ta, Os E

56 S L Pd, Dm, Hs At, Vr, Ta, Os, St A E

64 H Y Yl At, Ta, Os A, |, Ph— EMP5
PPR

75 H Y Pd, YI, Dm, Hs Ta, Os A C E

100 P S Pd, YI, Dm, Hs At, Vr, Ta, Os, St C,E

104 P L Yl, Pd Os I

110 R W Pd, YI, Dm, Hs Vr, Ta, Os, St A, C, |, Ph—EMP5
PPR

119 S F Pd, Hs Ta, Os A, Ph — EMP5 PPR

123 S F Pd, Yl, Dm, Hs Ta, Os, St A C E

133 S L Pd, Dm, Hs At, Vr, Ta, St Al

147 L F Pd, Yl, Dm, Hs At, Vr, St A, C
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Complex lll2

coB
Position | mt- Edited | Conservation of edited In plants Code
(Vr) DNA to: residue outside of
plants

18 T I N/A St M, A

60 H Y Sc, Cr, Dm, Hs Ta M, C,H

96 L F Sc, Cr, Dm, Hs At, Vr, Ta, Os, St M, C

100 H Y Pd, Yl, Cr, Dm, Bt Vr, Ta, Os, St M, A

109 H Y Sc, Cr, Dm, Hs At, Vr, Ta, Os, St M, A, C

120 R w Sc, Cr, Dm, Hs Vr, Ta, St M,A, CH

140 P L Pd, Yl, Cr, Dm, Bt, Hs Ta H

188 P L Pd, Sc, Yl Ta M, P, |

190 H Y Pd, Sc, YI, Cr At, vr, Ta, Os, St M, A, H, I

194 L F Sc, Cr, Dm, Hs Ta M, C, H, I

227 S F Pd, Cr, Dm, Bt, Hs Ta, St M, A

239 R w N/A Ta M, A

242 S F Sc, YI, Hs Ta M, A

270 P S N/A Vr, Ta, Os, St Q

285 H Y Sc, Cr, Dm, Hs At, Vr, Ta, Os, St M, C, Q

303 P L N/A At, Vr, Ta, Os, St M, P, Ph — EMP5
PPR

328 H Y N/A At, Vr, Ta, Os, St M, A

339 R C N/A At, Vr M

361 P S N/A Vr, Os, St M, P

362 P S N/A St M, P

375 P L N/A Vr, Ta, Os, St M, P
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Complex IV

COXx1
Position | mt- Edited | Conservation of edited In plants Code
(Vr) DNA to: residue outside of
plants

81 S F Pd, Sc, Dm, Bt, Hs At, Zm M,A C,H

85 S F Pd At, Zm M, A, H

148 S L Pd, Sc, Dm, Bt, Hs At, Zm M, A C,I

151 S F Pd, Sc, Dm, Bt, Hs At, Zm M, A, I

172 S F N/A At, Zm M

192 P L Hs At, Zm M

197 P L Pd, Sc, Bt, Hs At M,C, P

223 S F Pd, Sc, Dm, Bt, Hs vascular and non- M, A, C
vascular plants

239 R W Pd, Sc, Dm, Bt, Hs vascular and non- M, A, C, H, KC
vascular plants

249 P L Pd, Sc, Dm, Bt, Hs vascular and non- M, H, C, KC
vascular plants

254 S F Pd, Sc, Dm, Bt, Hs vascular and non- M, A, C, KC
vascular plants

396 H Y Pd, Sc At, Zm M, A, HC

427 L F Pd, Sc, Dm, Bt, Hs vascular and non- M,C, H
vascular plants

469 R C N/A At M, HC

497 P S Sc, Hs Zm K, I, Ph — SMK4

PPR
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COX2

Position | mt- Edited | Conservation of edited In plants Code
(At/Vr) | DNA to: residue outside of plants
residue
3 S L N/A Zm N/A
9 L F N/A At, Zm N/A
24 S F Pd, YI At, Zm M, A, |
54 S L Hs Zm, Os M, A, Ph — Ogr1 PPR
55 R w N/A Zm M, A, |
85 R w Pd, Yl, Dm, Hs At, Zm, Ob, Ta, Os, Ps, | M, A, C, |
Gm
93 S L Pd, YI, Dm, Hs At, Zm, Ob, Os, Ps, Gm | M, A, C, |
123 R w Pd, Yl, Dm, Hs Pp A, C K
125 R w Pd, YI, Dm, Hs Zm A, C, K, Ph—
PpPPR_77 PPR
127 R w Pd, YI, Dm, Hs At, Zm, Ob, Ta, Os, Ps, | A,C K E
Gm
148 T M Pd, Dm, Hs Zm A, K, Ph—EMP18
PPR
159 S L Yl, Hs At Al
182 P S Yl, Hs Zm P, K, Ph — DEK10
PPR
186 P L Hs At, Zm, Ta K E
194 S L Yl, Dm, Hs At, Zm, Ob, Ta, Os A
205 S L Yl, Dm, Hs Zm, Ta, Os A, l
211 S L Yl Ta A
226 R C Pd, YI, Dm, Hs Ta C,K, Cu, I, E Cu
233 T M Pd, YI, Dm, Hs At, Zm, Ta, Os, Gm C,K,Cu, E
241 P S Pd, Yl At P
248 R w Pd, YI, Dm At A
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COX3

Position | mt- Edited | Conservation of edited | In plants Code
DNA to: residue outside of
plants

82 P L Pd, Dm, RS, Hs At, Ta, Mg, Oe M, C, P,DC, |, Ph—
EMP5 PPR

86 S F Pd, Sc, RS At, Ta, Mg, Oe M, A, |, Ph — EMP5
PPR

88 P L Pd, Dm, RS, Hs Mg M, C, P, I

102 R Pd, Sc, Dm, Rs, Hs Mg, Oe M, A, C, KC, |

104 S F Pd, Dm, RS, Hs At, Ta, Mg, Oe M, A, C, I, Ph-
DEK45 PPR

105 S Sc, Dm, RS At, Ta, Mg, Oe M, A, |

138 P Pd, RS At, Ta, Mg, Oe M, P

141 P Pd, Dm, RS, Hs At, Zm, Pp M, C, P, Ph — Mef11
PPR

171 S L Dm, Hs Ta, Mg M, P

189 S F Pd, Dm, RS, Hs At, Os M, A, C, Ph -
PpPPR_77 PPR

245 R W Dm, Rs, Hs At, Vr, Zm, Pp M, A, C, Ph — Ogr1
PPR

252 R W Pd, Sc, Dm, RS, Hs At, Ta, Mg, Oe M, A, C
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