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Table S1 Statistic summary of the sequencing data generated by Nanopore and Illlumina
platforms.

Sequencing descriptors Sequencing platform
Nanopore lllumina
Total number of nucleotides 11,326,908,802 16,380,908,800
(raw data, bp)
Total Number of Reads 505,210 163,809,088
Mean Read Length (bp) 22,420 100
Total Number of Mapped 23,959 (MC1), 3,291,507 (MC1), 1,021,009(MC2)
Reads 13,431(MC2)
Average Coverage Depth 327.77 (MC1), 396.13 969.556 (MC1), 903.15 (MC2)

(MC2)




Table S2 Results for mapping Nanopore long reads to the four possible conformations associated with three HSPs (r01-r52). “MC1/2”: mitogenome
chromosome 1/2. The recombination frequency was calculated as the number of reads mapped to conformations having less number of mapped reads divided
by that mapped to all four conformations.
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Table S3 PCR primers used to detect the homologous recombination of the three repeats in
the S. officinalis mitogenome.

Corresponding

Primer Corresponding N ) o
Name DBS ID Repetitive Primer Sequence (5’->3’)
sequence ID

saof-r01-F1 DBSO01 rol TGGCAACAACCAGAATGAAA
saof-r01-R1 DBSO01 rol CGCTATTCAGGCCGTTACTC
saof-r01-F2 DBSO01 rol AATCAACCGAAGAGGGGACT
saof-r01-R2 DBSO01 rol CACCTCTTCTTTTGCCTTCG
saof-r02-F1 DBSO02 r02 CGCTCTCTCAGACGTTTCCA
saof-r02-R1 DBSO02 r02 CGATTTCGTTCCGCTGCTAC
saof-r02-F2 DBSO02 r02 GGTTGGCATTGGGGAACTCT
saof-r02-R2 DBSO02 r02 TTGGGCTTTGCTCTTACCGA
saof-r03-F1 DBSO03 r47 AGATACCTTCCCCCGGACTT
saof-r03-R1 DBSO03 r47 CAATGGACTATGCCTGCTGC
saof-r03-F2 DBSO03 r47 CCCTTAGCTTTTGGCGTTCG

saof-r03-R2 DBSO03 ra7 GGAAGAGCGGAGCAGTCAAA




Table S4 Simple sequence repeats in the S. officinalis mitogenome. MC1/2: mitogenome
chromosome 1/2.

Number of Repeat Units

Chromosomes Repeat Unit
4 5 6 7 8 9 10 11 12 Total
MC1 AIT - - - - - - -2 1 1 4
MC1 ACI/GT - -1 - - - - - - 1
MC1 AG/CT - -6 2 - - - - - . )
MC1 ATIAT - -2 - e - .. 2
MC1 AAG/CTT - 51 - - - - - - - 6
MC1 AAT/ATT - 2 2 - - - - - - - 4
MC1 ACTIAGT -3 - - - - - - - - 3
MC1 AAAC/GTTT i - - - - - - - - - 1
MC1 AAAG/CTTT 1
MC1 AAAT/ATTT i - - - - - - - - - 1
MC1 AACC/GGTT i - - - - - - - - - 1
MC1 AAGCICTTG 1 - - - - - - - - - 1
MC1 AATG/ATTC 3 - - - - - - - - - 3
MC1 ACCG/CGGT 1 - - - - - - - - 1
MC1 AGAT/ATCT i - - - - - - - - - 1
MC1 AGCC/CTGG 1 - - - - - - - - 1
MC1 AGCG/CGCT 1 - - - - - - - - 1
MC1 AGCT/AGCT i - - - - - - - - - 1
MC1 AGGC/CCTG 1 - - - - - - - - 1
MC1 AGGG/CCCT 1 - - - - - - - - - 1
MC1 CCGG/CCGG 1 - - - - - - - - 1
MC1 AAAAG/CTTTT i - - - - - - - - - 1
MC1 AAAGG/CCTTT i - - - - - - - - - 1
MC1 AAGAG/CTCTT i - - - - - - - - - 1
MC1 AAGCT/AGCTT i - - - - - - - - - 1
MC1 AATAC/ATTGT i - - - - - - - - - 1
MC1 ACTAG/AGTCT i - - - - - - - - - 1
MC1 AAATAT/ATATTT 1 - - - - - - - - - 1
MC1 AAATGT/ACATTT 1 - - - - - - - - - 1
MC1 AACTCT/AGAGTT 1 - - - - - - - - - 1
MC1 AATAGT/ACTATT 1 - - - - - - - - - 1
MC2 AIT - - - - - - - 3 - - 3
MC2 AG/CT - -2 - - - - e 2
MC2 ATIAT e |
MC2 AAAG/CTTT 1 - - - - 1
MC2 AAAT/ATTT 1 - - - - 1
MC2 ACTC/AGTG 1 - - - - 1
MC2 AGAT/ATCT 1 - - - - 1
MC2 AATAT/ATATT 1 - - - - 1




Table S5 Detailed information of the simple sequence repeats in the S. officinalis mitogenome.
MC1/2: mitogenome chromosome 1/2. The simple sequence repeats in the exonic regions of
genes are highlighted with asterisks.

Chromosome ID Start End Repeat type Repeat unit
MC1 SSR1 2062 2073 tetra- (ATTC)3
MC1 SSR2 9248 9259 mono- (A)12
MC1 SSR3 15954 15965 tetra- (TTTC)3
MC1 SSR4 22901 22915 penta- (AAGAG)3
MC1 SSR5 27147 27158 tetra- (TGCC)3
MC1 SSR6 29637 29648 di- (CT)e
MC1 SSR7 29887 29896 di- (CT)5
MC1 SSR8 41762 41773 tetra- (GGTC)3
MC1 SSR9 43093 43107 tri- (AAT)5
MC1 SSR10 47505 47516 tetra- (CTTT)3
MC1 SSR11 49986 49997 tri- (AGA)4
MC1 SSR12 51577 51588 tetra- (CCAA)3
MC1 SSR13 53213 53224 tetra- (AAGA)3
MC1 SSR14 57328 57339 tri- (GAA)4
MC1 SSR15 60765 60774 di- (TG)5
MC1 SSR16 63084 63093 di- (TA)S
MC1 SSR17* 66156 66167 tetra- (TCTT)3
MC1 SSR18* 72382 72396 penta- (CTTTT)3
MC1 SSR19 74363 74377 tri- (TTC)5
MC1 SSR20 81956 81967 tetra- (GCTA)3
MC1 SSR21 83825 83842 hexa- (TTAGAG)3
MC1 SSR22 84906 84917 tri- (GAA)4
MC1 SSR23 91667 91681 penta- (GAAAG)3
MC1 SSR24 92866 92877 tetra- (AAGA)3
MC1 SSR25 97264 97281 hexa- (TTTATA)3
MC1 SSR26 104007 104018 tri- (TTA)4
MC1 SSR27 105009 105018 di- (GA)5
MC1 SSR28 113445 113459 penta- (AGCTA)3
MC1 SSR29 124448 124459 tetra- (GAAA)3
MC1 SSR30 132713 132724 tetra- (CCTC)3
MC1 SSR31 135514 135525 tri- (AGT)4
MC1 SSR32 138876 138893 hexa- (CTATTA)3
MC1 SSR33 142826 142837 tetra- (GCTC)3
MC1 SSR34 147535 147546 tri- (CTN4
MC1 SSR35 148000 148011 tetra- (GAAA)3
MC1 SSR36 148634 148645 tetra- (AAAG)3
MC1 SSR37 152086 152095 di- (CT)5
MC1 SSR38 153889 153900 tri- (AGA)4

MC1 SSR39 165316 165327 tetra- (TTTC)3
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Table S6 Long tandem repeats in the mitogenome of S. officinalis. The tandem repeats units in the exonic regions of genes were highlighted with the asterisks.

Period Bases number Entropy
Chromos ) ) Consensus Percent Percent
ID Indices size(p Copy Number Score
omes Size (bp) Matches Indels A T (0-2)
p) G C
MC1 TR1 34927-35003 18 4.3 18 90 6 102 33 6 25 33 1.82
MC1 TR2 34928-35003 36 2.1 36 90 0 116 34 6 25 34 182
MC1 TR3 57560-57594 17 2 18 88 5 54 25 20 31 22 1.98
MC1 TR4 66206-66278 33 2.3 31 84 11 87 28 15 8 47 1.73
MC1 TR5 167466-167500 17 2 18 94 5 63 48 22 0 28 1.51
MC1 TR6  167493-167538 23 2 23 86 0 65 60 6 6 26 1.46
MC1 TR7  190941-190979 20 2 20 84 0 51 69 7 17 5 1.32
MC2 TR8* 25104-25176 33 2.3 31 84 11 87 47 8 15 28 1.73

MC2 TR9 25792-25817 12 2.2 12 100 0 52 19 30 7 42 1.79




Table S7 List of mitochondrial plastid DNA (MTPT) in the S. officinalis mitogenome. MC1/2: mitogenomic chromosomes 1/2.

Positions on the

Positions on the

Alignme  Number Number ) ) .
MTPT Chromos  Identity nt of of Gap Chloroplast Mitochondrial Genes Located in
. . Genome Genome the MTPT E value Score
ID ome (%) Length Mismatch  opening
Fragments
(bp) es S Start End Start End
ycf2 fragment,

mtpt01  MC1 100 4261 0 0 141708 145968 37176 32916 yofi5 0 7869
mtpt02 MC1 100 1447 0 0 149035 150481 55242 56688 rpl23, trnl-CAU 0 2673
mtpt03  MC1 98.582 141 2 0 36259 36399 62423 62283 1.93E-65 250
mtpt04  MC1 98.485 66 1 0 54329 54394 64471 64536 2.04E-25 1.17E+02
mtpt05 MC1 94.118 85 4 1 126934 127017 105341 105425 trnN-GUU 9.42E-29  1.28E+02
mtpt06  MC1 92 50 3 1 134881 134930 130404 130452 5.79E-11  6.94E+01
mtpt07  MC1 93.75 80 5 0 51266 51345 136496 136575 trnM-CAU 1.58E-26 1.21E+02
mtpt08  MC1 100 386 0 0 43011 43396 159908 159523 0 7.13E+02
mtpt09  MC1 75.599 459 100 11 10034 10486 160245 160697 1.95E-55 2.17E+02
mtptl0 MC1 79.705 882 139 31 98634 99497 166520 165661 4.62E-171  6.01E+02
mtptll MC1 99.972 3598 1 0 135731 139328 167076 170673 rps7 0 6.64E+03
mtptl2 MC1 100 41 0 0 115938 115978 168353 168393 3.46E-13  7.68E+01
mtptl3 MC1 100 43 0 0 55410 55452 195019 195061 2.67E-14  8.05E+01
mtptl4 MC1 97.531 81 2 0 8 88 200038 200118 trnH-GUG 4.35E-32  1.39E+02
mtptl5 MC1 89.313 131 13 1 29441 29570 218815 218685 trnD-GUC 2.58E-39 1.63E+02
mtptl6 MC1 88.95 181 16 2 44071 44251 219338 219514 1.51E-56 2.20E+02
mtptl7 MC1 78.889 90 16 3 7827 7915 219501 219414 trnS-GGA 1.25E-07 5.84E+01
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Table S8 Summary of RNA editing sites detected in the PCGs of the S. officinalis mitogenome. “Nt Pos” and “AA Pos” mean the positions of the RNA editing

sites in the nucleotide and amino acid sequences of the PCGs. P: the sequence was successfully validated by both PCR amplification and Sanger sequencing
experiments. N: the sequence was successfully amplified by PCR but the Sanger sequencing results differed from those expected. NA: the sequence was not
validated by PCR and Sanger sequencing experiments. The 193 sites of S. officinalis mitogenome homologous to those of the S. miltiorrhiza mitogenome are

underlined.
Nt AA Reference Nt Nt Base Count Nt Nt PCR Codon
Gene Effect .
Pos Pos Nt coverage [A,C,G,T] allsubs Frequency Success Position
atp4 59 20 C 4474 [0, 31, 0, 4443] CT 0.99 TCT (S)=>TTT (F) P 2
atp4 71 24 C 5250 [1, 27, 0, 5222] CT CA 0.99 TCA (S)=>TTA (L) P 2
atp4 89 30 C 4834 [0, 107, 0, 4727] CT 0.98 TCA (S)=>TTA (L) P 2
atp4 118 40 C 5023 [0, 18, 0, 5005] CT 1 CGT (R) => TGT (C) P 1
atp4 215 72 C 6007 [1, 39, 0, 5967] CT CA 0.99 TCG (S) =>TTG (L) P 2
atp4 227 76 C 6076 [0, 84, 1, 5991] CT CG 0.99 CCC (P)=>CTC (L) P 2
atp4 248 83 C 5278 [0, 27, 0, 5251] CT 0.99 CCT (P) =>CTT (L) P 2
atp4 251 84 C 5577 [0, 37, 1, 5539] CT CG 0.99 CCG (P) =>CTG (L) P 2
atp4 395 132 C 2771 [0, 9,0, 2762] CT 1 TCA (S)=>TTA (L) P 2
atp4 407 136 C 2590 [1, 5, 0, 2584] CT CA 1 CCA (P)=>CTA (L) P 2
atp4 416 139 C 2323 [0, 23, 0, 2300] CT 0.99 ACT (T) => ATT () P 2
atp6 26 9 C 9490 [1, 84, 0, 9405] CT CA 0.99 TCA (S)=>TTA (L) NA 2
atp6 77 26 C 10579 [0, 30, 1, 10548] CT CG 1 CCG (P) =>CTG (L) NA 2
atp6 146 49 C 8603 [0, 53, 0, 8550] CT 0.99 TCG (S) =>TTG (L) NA 2
atp6 164 55 C 8739 [0, 78, 1, 8660] CT CG 0.99 TCG (S) =>TTG (L) NA 2
atp6 172 58 C 7290 [0, 14, 0, 7276] CT 1 CGT (R) => TGT (C) NA 1
atp6 311 104 C 10524 [0, 41, 0, 10483] CT 1 TCA (S)=>TTA (L) NA 2
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38
76
103
115
133
161
179
184

124
125
16
20
71
10
27
87
43
96
102
105
113
123
127
142
143
184
13
26
35
39
45
54
60
62

OO0 0000000000000 00000000O00

9843
9878
3042
2774
1446
57
30
39
34
36
38
40
39
39
37
25
27

487
398
347
305
310
235
194
195

[0, 32, 0, 9811]
[0, 48, 0, 9830]
[0, 1434, 0, 1608]
[0, 131, 1, 2642]
[0, 5, 0, 1441]
[0, 29, 0, 28]
[0, 20, 0, 10]
[0, 25, 0, 14]
[4, 0, 30, O]
[0, 25, 0, 11]
[0, 26, 0, 12]
[0, 25, 0, 15]
[0, 26, 0, 13]
[0, 34, 0, 5]
[0, 29, 0, 8]
[0, 22, 0, 3]
[0, 20, 0, 7]
[1,0,6,0]
[0, 40, 0, 447]
[0, 12, 0, 386]
[0, 5, 0, 342]
[0, 16, 0, 289]
[0, 23, 0, 287]
[0, 6, 0, 229]
[0, 2, 0, 192]
[0, 4, 0, 191]

CT
CT
CT
CT CG
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.53
0.95

0.49
0.33
0.36
0.12
0.31
0.32
0.38
0.33
0.13
0.22
0.12
0.26
0.14
0.92
0.97
0.99
0.95
0.93
0.97
0.99
0.98

CCT (P) => TCT (S)
CAT (H) => TAT (Y)
TCA (S) => TTA (L)
CTC (L) => TTC (F)
TCA (S) => TTA (L)
CAT (H) => TAT (Y)
TCG (S) => TTG (L)
ATC () => ATT ()
TCA (S) => TTA (L)
CGG (R) => TGG (W)
CGT (R) => TGT (C)
CGT (R) => TGT (C)
CCG (P) => CTG (L)
CGG (R) => TGG (W)
CCA (P) => CTA (L)
CGT (R) => TGT (C)
TCG (S) => TTG (L)
TCA (S) => TTA (L)
TCA (S) => TTA (L)
CGG (R) => TGG (W)
CAT (H) => TAT (Y)
CGG (R) => TGG (W)
CTT (L) => TTT (F)
CCC (P) => CTC (L)
GCG (A) => GTG (V)
CGG (R) => TGG (W)

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmC
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc

253

436
446
458
548
568
575
605
608
614
650
673

85
94
100
111
132
133
134
146
149
153
183
190
192
202
203
205
217
225

13
17
18
35
41
49
51

OO0 0000000000000 00000000O00

139

L i i

319
312
247
263
288
360
363
370

[0, 124, 0, 15]
[0, 8, 0, 57]
[0, 21, 0, 20]
[0, 11, 0, 16]
[0, 14, 0, 4]
[0, 10, 0, 8]
[0, 14, 0, 4]
[0, 13, 0, 3]
[0, 13, 0, 2]
[0, 12, 0, 2]
[0, 3,0, 1]
[0, 3,0, 1]
[0, 3,0, 1]
[0, 3,0, 1]
[0, 0,0, 4]
[0, 1,0, 3]
[0, 0,0, 4]
[0, 1,0, 3]
[0, 270, 0, 49]
[0, 25, 0, 287]
[0, 15, 0, 232]
[0, 22, 0, 241]
[0, 5, 0, 283]
[0, 13, 0, 347]
[0, 2, 0, 361]
[0, 5, 0, 365]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.11
0.88
0.49
0.59
0.22
0.44
0.22
0.19
0.13
0.14
0.25
0.25
0.25
0.25

0.75

0.75
0.15
0.92
0.94
0.92
0.98
0.96
0.99
0.99

CTT (L) => TTT (F)
ACA (T) => ATA (1)
TCT(S) => TTT (F)

CGG (R) => TGG (W)

TCG (S) => TTG (L)
TTC (F) => TTT (F)
CTT (L) => TTT (F)
CCT (P) => TCT (S)
CCG (P) => CTG (L)
TCA (S) => TTA (L)
TCT (S) => TTT (F)
CCT (P) => TCT (S)
CCC (P) => CTC (L)
TCC (S) => TTC (F)
CCC (P) => CTC (L)
TCA (S) => TTA (L)
CCT (P) => CTT (L)
CCT (P) => TCT (S)
CAC (H) => TAC (Y)
TCC (S) => TTC (F)
CCT (P) => CTT (L)
CGT (R) => TGT (C)
CCC (P) => TCC (S)
TCC (S) => TTC (F)
CCT (P) => CTT (L)
CCT (P) => TCT (S)

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFc
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn

155
310
321
334
378
390
406

1228

1233

38

98
137
142
151
165
248
256
283

760
782
794

52
104
107
112
126
130
136
410
411

13

33

46

48

51

55

83

86

95
124
126
238
241
244
254
261
265

OO0 0000000000000 00000000O00

370
479
503
455
397
431
437
64
61
1934
1456
727
772
763
750
1184
1305
1315
1198
1173
631
612
640
761
866
983

[0, 15, 0, 355]
[0, 9, 0, 470]
[0, 422, 0, 81]
[0, 175, 0, 280]
[0, 131, 0, 266]
[0, 389, 0, 42]
[0, 15, 0, 422]
[0, 2, 0, 62]
[0, 55, 0, 6]
[0, 8, 0, 1926]
[0, 157, 0, 1299]
[0, 51, 0, 676]
[0, 70, 0, 702]
[0, 100, 0, 663]
[0, 609, 0, 141]
[0, 60, 0, 1124]
[0, 52, 0, 1253]
[0, 42, 0, 1273]
[0, 34, 0, 1164]
[1, 179, 0, 993]
[1, 27, 0, 603]
[0, 60, 0, 552]
[0, 481, 0, 159]
[1, 25, 0, 735]
[0, 76, 0, 790]
[0, 45, 0, 938]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CTCA
CT CA
CT
CT
CT CA
CT
CT

0.96
0.98
0.16
0.62
0.67
0.1
0.97
0.97
0.1

0.89
0.93
0.91
0.87
0.19
0.95
0.96
0.97
0.97
0.85
0.96
0.9
0.25
0.97
0.91
0.95

TCA (S)=> TTA (L)
CGT (R) => TGT (C)
CCC (P) => CCT (P)
CTT (L) => TTT (F)
TTC (F) => TTT (F)
CTC (L) => CTT (L)
CGT (R) => TGT (C)

CGG (R) => TGG (W)

ATC () => ATT ()

CCG (P) => CTG (L)
CCT (P) => CTT (L)
TCG (S) => TTG (L)
CGT (R) => TGT (C)
CCT (P) => TCT (S)
TCC (S) => TCT (S)
TCA (S) => TTA (L)

CGG (R) => TGG (W)

CTT (L) => TTT (F)
TCG (S) => TTG (L)
TTC (F) => TTT (F)
CCT (P) => CTT (L)
TCA (S) => TTA (L)
TCC (S) => TCT (S)
CGT (R) => TGT (C)
TCA (S) => TTA (L)
CCA (P) => CTA (L)

NA

NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
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ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
ccmFn
cob
cob
cob
cob
cob
cob
cob
cob
cob
cob
cob
cob
coxl

809
867
958
1276
1304
1321
1336
1354
1387
1448
1472
1484
1519
114
180
298
325
358
568
853
908
982
1015
1084
1160
242

270
289
320
426
435
441
446
452
463
483
491
495
507
38
60
100
109
120
190
285
303
328
339
362
387
81

OO0 0000000000000 00000000O00

985
1158
1275
886
892
970
957
1161
1292
1704
1660
1597
1212
4575
4081
3977
3603
3628
3727
5247
4047
2417
1949
1072
393
6994

[0, 48, 0, 937]
[0, 420, 0, 738]
[0, 37, 0, 1238]
[0, 62, 0, 824]
[0, 56, 0, 836]
[0, 60, 0, 910]
[0, 57, 0, 900]
[0, 71, 0, 1090]
[0, 64, 0, 1228]
[0, 19, 0, 1685]
[0, 27, 0, 1633]
[0, 30, 0, 1567]
[0, 28, 0, 1184]

[1, 3354, 0, 1220]

[0, 3256, 0, 825]
[0, 26, 0, 3951]
[0, 35, 0, 3568]
[0, 49, 1, 3578]
[0, 32, 0, 3695]
[0, 36, 0, 5211]
[0, 36, 0, 4011]
[0, 163, 0, 2254]
[0, 39, 0, 1910]
[0, 19, 0, 1053]
[0, 264, 0, 129]
[0, 27, 0, 6967]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CTCA
CT
CT
CT
CT CG
CT
CT
CT
CT
CT
CT
CT
CT

0.95
0.64
0.97
0.93
0.94
0.94
0.94
0.94
0.95
0.99
0.98
0.98
0.98
0.27
0.2
0.99
0.99
0.99
0.99
0.99
0.99
0.93
0.98
0.98
0.33
1

TCA (S) => TTA (L)
GGC (G) => GGT (G)
CGC (R) => TGC (C)
CGG (R) => TGG (W)
CCA (P) => CTA (L)
CAT (H) => TAT (Y)
CGG (R) => TGG (W)
CGG (R) => TGG (W)
CGG (R) => TGG (W)
TCC (S) => TTC (F)
CCA (P) => CTA (L)
TCA (S) => TTA (L)
CCC (P) => TCC (S)
TTC (F) => TTT (F)
TAC (Y) => TAT (Y)
CAC (H) => TAC (Y)
CAT (H) => TAT (Y)
CGG (R) => TGG (W)
CAT (H) => TAT (Y)
CAT (H) => TAT (Y)
TCA (S) => TTA (L)
CAC (H) => TAC (Y)
CGC (R) => TGC (C)
CCT (P) =>TCT (S)
ACG (P) =>ATG (M)
TCT (S) => TTT (F)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA

NA
NA
p
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coxl
coxl
coxl
coxl
coxl
coxl
coxl
coxl
coxl
coxl
coxl
coxl
coxl
coxl
cox2
cox2
cox2
cox2
cox2
cox2
cox2
cox2
cox2
cox2
cox3
cox3

590
715
761

1078

1186

1405

1413

1433

1489

1499

a7
419
437
452
520
533
595
608
697
718
174
245

85
151
172
184
197
239
254
360
396
469
471
478
497
500

16
140
146
151
174
178
199
203
233
240

58

82

OO0 0000000000000 00000000O00

8482
3351
1820
1139
578
48
2262
8275
9741
4684
4508
3399
1439
1238
5613
3296
2919
2567
872
664
228
161
44
53
4400
3733

[0, 31, 0, 8451]
[0, 11, 0, 3340]
[0, 5, 0, 1815]
[0, 5, 0, 1134]
[0, 3, 0, 575]
[0, 0, 0, 48]
[0, 48, 0, 2214]
[0, 6261, 0, 2014]
[0, 5, 0, 9736]
[0, 30, 0, 4654]
[0, 2153, 0, 2355]
[0, 14, 0, 3385]
[0, 6, 0, 1433]
[0, 11, 0, 1227]
[0, 63, 0, 5550]
[0, 72, 0, 3224]
[0, 118, 0, 2801]
[0, 131, 0, 2436]
[0, 31, 0, 841]
[0, 34, 0, 630]
[58, 170, 0, 0]
[0, 2, 0, 159]
[0, 3, 0, 41]
[0, 5, 0, 48]
[0, 3807, 0, 593]
[0, 32, 0, 3701]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CA
CT
CT
CT
CT
CT

TCT (S) => TTT (F)
TCT (S) => TTT (F)
TCC (S) => TTC (F)
TCA (S) => TTA (L)
CCA (P) => CTA (L)
CGG (R) => TGG (W)
TCC (S) => TTC (F)
CTG (L) => TTG (L)
CAC (H) => TAC (Y)
CGT (R) => TGT (C)
TTC (F) => TTT (F)
TCA (S) => TTA (L)
CCA (P) => TCA (S)
CCA (P) => CTA (L)
TCT (S) => TTT (F)
ACG (P) =>ATG (M)
CCA (P) => CTA (L)
TCA (S) => TTA (L)
CCT (P) => TCT (S)
CCT (P) => CTT (L)
CAG (Q) => AAG (K)
TCG (S) => TTG (L)
CCT (P) => TCT (S)
CGG (R) => TGG (W)
TTC (F) => TTT (F)
CCT (P) => CTT (L)
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cox3
cox3
cox3
cox3
cox3
cox3
cox3
cox3
cox3
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR
matR

422
566
567
754
764
32
43
237
254
258
326
413
1400
1522
1524
1658
1679
1699
1713
1735
1766
1805

102
104
105
140
141
189
189
252
255
11
15
79
85
86
109
138
467
508
508
553
560
567
571
579
589
602

OO0 0000000000000 00000000O00

2928
2931
2893
5644
5327
8247
8377
697
627
1325
1270
317
327
341
375
362
939
996
1009
1363
1133
1004
1011
937
793
698

[0, 32, 3, 2893]
[0, 120, 2, 2809]
[0, 56, 0, 2837]
[0, 50, 0, 5594]
[0, 93, 0, 5234]
[1, 110, 0, 8136]
[0, 4704, 0, 3673]
[0, 7, 0, 690]
[0, 16, 0, 611]
[0, 31, 0, 1294]
[0, 54, 0, 1216]
[0, 276, 0, 41]
[0, 251, 0, 76]
[0, 261, 0, 80]
[0, 15, 0, 360]
[0, 18, 0, 344]
[0, 799, 0, 140]
[0, 799, 0, 197]
[0, 778, 0, 231]
[0, 37, 0, 1326]
[0, 59, 0, 1074]
[0, 63, 0, 941]
[0, 258, 0, 753]
[0, 49, 0, 888]
[0, 29, 0, 764]
[0, 29, 0, 669]

CT CG
CT CG
CT
CT
CT
CT CA
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.99
0.96
0.98
0.99
0.98
0.99
0.44
0.99
0.97
0.98
0.96
0.13
0.23
0.23
0.96
0.95
0.15
0.2
0.23
0.97
0.95
0.94
0.74
0.95
0.96
0.96

CGG (R) => TGG (W)
TCT (S) => TTT (F)
TCT (S) => TTT (F)
CCC (P) => CTC (L)
CCT (P) => CTT (L)
TCC (S) => TTC (F)
TCC (S) => TTT (F)
CGG (R) => TGG (W)
CCA (P) => CTA (L)
TCC (S) => TTC (F)
CCC (P) => TCC (S)
TCC (S) => TCT (S)
TCC (S) => TTC (F)
GCC (A) => GCT (A)
CCA (P) => CTA (L)
TCG (S) => TTG (L)
TCG (S) => TTG (L)
CCC (P) => TCT (S)
CCC (P) => TCT (S)
TCC (S) => TTC (F)
CCT (P) => CTT (L)
CGC (R) => TGC (C)
TAC (Y) => TAT (Y)
CAC (H) => TAC (Y)
CCG (P) => CTG (L)
CCA (P) => CTA (L)

T U Z£2 U U U U T T
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matR
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB
mttB

1823
16
26
64

100
112

128
131
178

188
201
202
236

376
379
407
472
497
505
541

608
6
9

22
34
38
43
44
60
63
67
68
79
88

110

111

115

116

125

126

127

136

158

166

169

181

OO0 0000000000000 00000000O00

586
310
339
319
176
154
115
108
158
160
173
172
184
192
112
112
98
102
80
74
84
347
573
617
635
517

[0, 30, 0, 556]
[0, 207, 0, 103]
[0, 73, 0, 266]
[0, 28, 0, 291]
[0, 75, 0, 101]
[0, 46, 0, 108]
[0, 72, 0, 43]
[0, 50, 0, 58]
[0, 20, 0, 138]
[0, 26, 0, 134]
[0, 150, 0, 23]
[0, 51, 0, 121]
[0, 93, 0, 91]
[0, 16, 0, 176]
[0, 49, 0, 63]
[0, 23, 0, 89]
[0, 58, 0, 40]
[0, 34, 0, 68]
[0, 56, 0, 24]
[0, 21, 0, 53]
[0, 56, 0, 28]
[0, 10, 0, 337]
[0, 16, 0, 557]
[0, 26, 0, 591]
[0, 26, 0, 609]
[0, 46, 0, 471]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.95
0.33
0.78
0.91
0.57
0.7
0.37
0.54
0.87
0.84
0.13
0.7
0.49
0.92
0.56
0.79
0.41
0.67
0.3
0.72
0.33
0.97
0.97
0.96
0.96
0.91

TCA (S) => TTA (L)
CAT (H) => TAT (Y)
CCG (P) => CTG (L)
CGG (R) => TGG (W)
CGT (R) => TGT (C)
CCG (P) => TCG (S)
TCT (S) => TTT (F)
CCA (P) => CTA (L)
CGT (R) => TGT (C)
TCA (S) => TTA (L)
TTC (F) => TTT (F)
CCG (P) => TCG (S)
TCT (S) => TTT (F)
CAT (H) => TAT (Y)
CTC (L) => TTC (F)
CAT (H) => TAT (Y)
TCT (S) => TTT (F)
CGC (R) => TGC (C)
CTT (L) => TTT (F)
CCC (P) => TCC (S)
CGG (R) => TGG (W)
CCA (P) => CTA (L)
CAT (H) => TAT (Y)
TCG (S) => TTG (L)
CCA (P) => TCA (S)
CGT (R) => TGT (C)

NA
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mttB
mttB
mttB
mttB
mttB
mttB
mttB
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl
nadl

554
578
610
616
667

308
376
401
436
490
492
493
500
536
635
725
734
740
743
755
779

185
193
204
206
223
224
238
72
89
103
103
126
134
146
164
164
165
167
179
212
242
245
247
248
252
260

OO0 0000000000000 00000000O00

365
245
152
149
73
128
97
642
324
114
108
40
43
28
48
46
43
47
47
13
258
279
271
275
587
817

[0, 85, 0, 280]
[0, 37, 0, 208]
[0, 6, 0, 146]
[0, 17, 0, 132]
[0, 5, 0, 68]
[0, 19, 0, 109]
[0, 4, 0, 93]
[0, 17, 0, 625]
[0, 13, 0, 311]
[0, 3,0, 111]
[0, 1, 0, 107]
[0, 0, 0, 40]
[0, 11, 0, 32]
[0, 6, 0, 22]
[0, 22, 0, 26]
[0, 36, 0, 10]
[0, 11, 0, 32]
[0, 11, 0, 36]
[0, 6, 0, 41]
[0, 3, 0, 10]
[0, 30, 0, 228]
[0, 73, 0, 206]
[0, 67, 0, 204]
[0, 66, 0, 209]
[0, 160, 0, 427]
[0, 68, 0, 749]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.77
0.85
0.96
0.89
0.93
0.85
0.96
0.97
0.96
0.97
0.99

0.74
0.79
0.54
0.22
0.74
0.77
0.87
0.77
0.88
0.74
0.75
0.76
0.73
0.92

CCA (P) => CTA (L)
TCC (S) => TTC (F)
CCG (P) => TCG (S)
CTC (L) => TTC (F)

CGT (R) => TGT (C)
TTC (F) => TTT (F)

TCG (S) => TTG (L)
TCC (S) => TTC (F)

CGG (R) => TGG (W)

CCG (P) => TTG (S)
CCG (P) => TTG (L)

CGG (R) => TGG (W)

TCT (S) => TTT (F)
CCT (P) => TCT (S)
CCC (P) => TCT (S)
CCC (P) => TCT (S)
CGT (R) => TGT (C)
TCG (S) => TTG (L)
TCC (S) => TTC (F)
TCA (S) => TTA (L)
CCA (P) => CTA (L)
TCG (S) => TTG (L)
TCT (S) => TTT (F)
CCA (P) => CTA (L)
CCG (P) => CTG (L)
TCC (S) => TTC (F)

N NN N DNDNMNDNMNDNMNDNPEP OFPEFPDNEPEPNMNEPEPRERPDNMNNNOWPEPRPRPRPEPDNDNDN



nadl
nadl
nadl
nadl
nadl
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2
nad2

792
823
898
909
928

223
252

264
275
300
303
310

75
84
101
103
104
119
121
123
134
143
166
263
267
270
310
320
343
353
433
467

OO0 0000000000000 00000000O00

956
1072
1042
832
613
147
550
541
301
266
265
136
130
125
105
92
39
1447
1565
1591
1218
1031
498
356
199
320

[0, 455, 0, 501]
[0, 18, 0, 1054]
[0, 17, 0, 1025]
[0, 395, 0, 437]
[0, 12, 0, 601]
[0, 6, 0, 141]
[0, 14, 0, 536]
[0, 159, 0, 382]
[0, 117, 0, 184]
[0, 24, 0, 242]
[0, 38, 0, 227]
[0, 15, 0, 121]
[0, 15, 0, 115]
[0, 19, 0, 106]
[0, 19, 0, 86]
[0, 16, 0, 76]
[0, 6, 0, 33]
[0, 26, 0, 1421]
[0, 29, 0, 1536]
[0, 37, 0, 1554]
[0, 33, 0, 1185]
[0, 19, 0, 1012]
[0, 9, 0, 489]
[0, 17, 0, 339]
[0, 4, 0, 195]
[0, 7,0, 313]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.52
0.98
0.98
0.53
0.98
0.96
0.97
0.71
0.61
0.91
0.86
0.89
0.88
0.85
0.82
0.83
0.85
0.98
0.98
0.98
0.97
0.98
0.98
0.95
0.98
0.98

CCC (P) => CCT (P)
CTC (L) => TTC (F)
CGG (R) => TGG (W)
TTC (F) => TTT (F)
CGG (R) => TGG (W)
TCC (S) => TTC (F)
CTT (L) => TTT (F)
TTC (F) => TTT (F)
TTC (F) => TTT (F)
TCT (S) => TTT (F)
TCC (S) => TTC (F)
CCA (P) => CTA (L)
CCT (P) => TCT (S)
CGC (R) => TGC (C)
TCA (S) => TTA (L)
CCT (P) => CTT (L)
TCG (S) => TTG (L)
TCT (S) => TTT (F)
TCA (S) => TTA (L)
TCT (S) => TTT (F)
CAT (H) => TAT (Y)
CGT (R) => TGT (C)
TCA (S) => TTA (L)
TCA (S) => TTA (L)
GCG (A) => GTG (V)
TCA (S) => TTA (L)

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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nad2
nad2
nad2
nad2
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad3
nad4
nad4
nad4
nad4
nad4

1408
1409
1416
1457
44
62
79
80
124
146

149

470
470
472
486
15
21
27
27
42
49
70
70
72
77
83
84
89
92
106
115
117
22
23
25
33
50

OO0 0000000000000 00000000O00

315
315
315
68
333
290
220
219
154
111
22
26
25
18

10
12
10

1284
1305
1342
1094
659

[0, 10, 0, 305]
[0, 4, 0, 311]
[0, 21, 0, 294]
[0, 0, 0, 68]
[0, 19, 0, 314]
[0, 20, 0, 270]
[0, 49, 0, 171]
[0, 15, 0, 204]
[0, 13, 0, 141]
[0, 12, 0, 99]
[0, 5,0, 17]
[0, 6, 0, 20]
[0, 7, 0, 18]
[0, 5, 0, 13]
[0, 3,0, 1]
[0, 3,0, 1]
[0, 3,0,7]
[0, 3,0, 9]
[0, 1,0, 9]
[0,0,0,7]
[0, 0,0, 9]
[0, 138, 0, 1146]
[0, 8, 0, 1297]
[0, 1031, 0, 311]
[0, 10, 0, 1084]
[0, 4, 0, 655]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.97
0.99
0.93

0.94
0.93
0.78
0.93
0.92
0.89
0.77
0.77
0.72
0.72
0.25
0.25
0.7
0.75
0.9

0.89
0.99
0.23
0.99
0.99

CCA (P) => TTA (S)
CCA (P) => TTA (L)
CCC (P) => CCT (P)
TCA (S) => TTA (L)
TCG (S) => TTG (L)
CCA (P) => CTA (L)
CCA (P) => TTA (S)
CCA (P) => TTA (L)
CAC (H) => TAC (Y)
TCC (S) => TTC (F)
CCT (P) => TTT (F)
CCT (P) => TTT (F)
CCG (P) => CTG (L)
TCC (S) => TTC (F)
CCT (P) => TCT (S)
CCC (P) => CTC (L)
CCC (P) => CTC (L)
TCT (S) => TTT (F)
TCT (S) => TTT (F)
TCG (S) => TTG (L)

CGG (R) => TGG (W)

ACT (T) => ATT (I)
CCT (P) => CTT (L)
TTC (F) => TTT (F)
CCG (P) => CTG (L)
CCT (P) => CTT (L)

22 2 2
> > > >
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nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4
nad4

157
188
353
359
367
407
424
427
428
440
599
637
650
758
810
847
848
878
997

1001

1007

1100

1120

1123

1142

1163

53
63
118
120
123
136
142
143
143
147
200
213
217
253
270
283
283
293
333
334
336
367
374
375
381
388

OO0 0000000000000 00000000O00

722

516
51
47
46
16
12

11
12
2433
1726
1683
385
223
118
110
79
628
585
632
1068
821
842
759
689

[0, 2, 0, 720]
[0, 37, 0, 479]
[0, 0, 0, 51]
[0, 4, 0, 43]
[0, 1, 0, 45]
[0, 1, 0, 15]
[0, 1, 0, 11]
[0, 6,0, 3]
[0, 8,0, 3]
[0, 0, 0, 12]
[1, 4, 0, 2428]
[0, 1435, 0, 291]
[0, 10, 0, 1673]
[0, 3, 0, 382]
[0, 170, 0, 53]
[0, 91, 0, 27]
[0, 13, 0, 97]
[0, 4, 0, 75]
[0, 113, 0, 515]
[0, 47, 0, 538]
[0, 50, 0, 582]
[0, 19, 0, 1049]
[0, 39, 0, 782]
[0, 46, 0, 796]
[0, 39, 0, 720]
[0, 7,0, 682]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

CTCA

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

1
0.93

0.91
0.98
0.94
0.92
0.33
0.27

0.17
0.99
0.99
0.24
0.23
0.88
0.95
0.82
0.92
0.92
0.98
0.95
0.95
0.95
0.99

CGG (R) => TGG (W)

TCT (S) => TTT (F)
ACA (T) => ATA (1)
TCT (S) => TTT (F)
CGT (R) => TGT (C)
CCT (P) => CTT (L)
CTT (L) => TTT (F)
CCC (P) => TTC (S)
CCC (P) => TTC (F)
CCA (P) => CTA (L)
TCA (S) => TTA (L)
CTA (L) => TTA (L)
TCT (S) => TTT (F)
CCT (P) => CTT (L)
CCC (P) => CCT (P)
CCA (P) => TTA (S)
CCA (P) => TTA (L)
TCG (S) => TTG (L)
CTA (L) => TTA (L)
CCG (P) => CTG (L)
TCA (S) => TTA (L)
TCA (S) => TTA (L)
CTC (L) => TTC (F)
CCT (P) => TCT (S)
TCC (S) => TTC (F)
TCA (S) => TTA (L)

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

N N P P NDNDNDNPFPDNNDNEPE ODNMDNMNEDNMNDNNMNNDMNERPRPNEDNDNNDNDDNPRE



nad4
nad4
nad4
nad4
nad4
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad4L
nad5
nad5
nad5
nad5
nad5
nad5
nad5

1298
1346
1364
1408
1424
11
17
25
56
65
70
80
101
128
149
158
167
222
251
155
242
359
374
398
539
548

433
449
455
470
475

19
22
24
27
34
43
50
53
56
74
84
52
81

120

125

133

180

183

OO0 0000000000000 00000000O00

103

269
286
283
59
27
30
37
240
377
476
539
567
641
377
48
239
440
896
942
1232
1280

[0, 7, 0, 96]
[0, 0,0, 8]
[0, 0,0, 3]
[0, 1,0, 8]
[0, 3,0, 4]
[0, 13, 0, 256]
[0, 29, 0, 257]
[0, 16, 0, 267]
[0, 11, 0, 48]
[0, 22, 0, 5]
[0, 23, 0, 7]
[0, 16, 0, 21]
[0, 15, 0, 225]
[0, 13, 0, 364]
[0, 8, 0, 468]
[0, 23, 0, 516]
[0, 25, 0, 542]
[0, 567, 0, 74]
[0, 5,0, 372]
[0, 11, 0, 37]
[0, 21, 0, 218]
[0, 12, 0, 428]
[0, 26, 0, 870]
[0, 17, 0, 925]
[0, 35, 0, 1197]
[0, 33, 0, 1247]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.93

0.89
0.57
0.95
0.9
0.94
0.81
0.19
0.23
0.57
0.94
0.97
0.98
0.96
0.96
0.12
0.99
0.77
0.91
0.97
0.97
0.98
0.97
0.97

GCG (A) => GTG (V)
CCA (P) => CTA (L)
TCC (S) => TTC (F)
CAC (H) => TAC (Y)
CCG (P) => CTG (L)
TCT (S) => TTT (F)
TCA (S) => TTA (L)

CGG (R) => TGG (W)

CCT (P)=>CTT (L)
TCA (S)=>TTA (L)
CCA (P)=>TCA(S)
TCA (S)=>TTA (L)
TCG (S)=>TTG (L)
TCG (S)=>TTG (L)
TCA (S)=>TTA (L)
TCA (S)=>TTA (L)
TCA (S)=>TTA (L)
TTC (F)=>TTT (F)
TCT(S)=>TTT (F)
CCG (P)=>CTG (L)
CCG (P)=>CTG (L)
TCT(S)=>TTT (F)
CCA (P)=>CTA (L)
TCT(S)=>TTT (F)
CCT (P)=>CTT (L)
TCG (S)=>TTG (L)

222 2 2
> > > > >

W U U U U U U U U U U U U T
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nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad5
nad6
nad6
nad6
nad6
nad6
nad6

608
609
629

203
203
210
226
238
242
279
437
497
517
523
527
530
537
565
632
639
640
653
661

30
30
32
35
54

OO0 0000000000000 00000000O00

1179
1139
1189
1044
1203
1279
1166
103
758
1199
1197
1191
1103
1351
684
78
54
56
33
30
2037
1440
1457
1467
1668
2957

[0, 32, 0, 1147]
[0, 906, 0, 233]
[0, 27, 0, 1162]
[0, 19, 0, 1025]
[0, 16, 0, 1187]
[0, 16, 0, 1263]
[0, 41, 0, 1125]
[0, 5, 0, 98]
[0, 68, 0, 690]
[0, 95, 0, 1104]
[0, 80, 0, 1117]
[0, 84, 0, 1107]
[0, 110, 0, 993]
[0, 223, 0, 1128]
[0, 586, 0, 98]
[0, 14, 0, 64]
[0, 12, 0, 42]
[0, 14, 0, 42]
[0, 4, 0, 29]
[0, 3, 0, 27]
[0, 114, 1, 1922]
[0, 25, 0, 1415]
[0, 31, 0, 1426]
[0, 95, 0, 1372]
[0, 32, 0, 1636]
[0, 62, 0, 2895]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT CG
CT
CT
CT
CT
CT

0.97
0.2
0.98
0.98
0.99
0.99
0.96
0.95
0.91
0.92
0.93
0.93
0.9
0.83
0.14
0.82
0.78
0.75
0.88
0.9
0.94
0.98
0.98
0.94
0.98
0.98

GCC (A) => GTC (V)
GCC (A) => GTT (V)
TCT (S) => TTT (F)
CTT (L) => TTT (F)
TCG (S) => TTG (L)
TCA (S) => TTA (L)
CCG (P) => TCG (S)
TCA (S) => TTA (L)
CCC (P) => CTC (L)
ACC (T) => ATC (I)
CCG (P) => CTG (L)
TCA (S) => TTA (L)
TCT (S) => TTT (F)
TCC (S) => TTC (F)
TTC (F) => TTT (F)
TCA (S) => TTA (L)
TCT (S) => TTT (F)
CGT (R) => TGT (C)
TCG (S) => TTG (L)
CGT (R) => TGT (C)
CCT (P) => CTT (L)
CCC (P) => TTC (F)
CCC (P) => TTC (F)
CCA (P) => CTA (L)
CGC (R) => TGC (C)
CCA (P) => CTA (L)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

N P NN EFEP NP DNPEFPDNMNDNDWOWDNDNDDNDNDNDNDNDNDNDNDNDMNDNEDNNEDNDDNDD



nad6
nad6
nad6
nad6
nad6
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7
nad7

57
64
102
155
190
15
26
46
67
70
82
84
106
112
115
128
177
178
193
242
247
247
257
309
315
350

OO0 0000000000000 00000000O00

3157
3983
6191
1391
101
147
70
18
17
17
1731
1743
3061
3450
3572
3372
2232
2263
1586
744
599
609
487
1810
2402
1882

[0, 48, 0, 3109]
[0, 27, 0, 3956]
[1, 4510, 0, 1680]
[0, 14, 0, 1377]
[0, 2, 0, 99]
[0, 115, 0, 32]
[0, 13, 0, 57]
[0, 5, 0, 13]
[0, 3, 0, 14]
[0, 9,0, 8]
[0, 48, 0, 1683]
[0, 59, 0, 1684]
[0, 28, 0, 3033]
[0, 21, 0, 3429]
[0, 68, 0, 3504]
[0, 34, 0, 3338]
[0, 1905, 0, 327]
[0, 1936, 0, 327]
[0, 17, 0, 1569]
[0, 24, 0, 720]
[0, 26, 0, 573]
[0, 24, 0, 585]
[0, 17, 0, 470]
[0, 1545, 0, 265]
[0, 51, 0, 2351]
[0, 44, 0, 1838]

CT
CT
CT CA
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.98
0.99
0.27
0.99
0.98
0.22
0.81
0.72
0.82
0.47
0.97
0.97
0.99
0.99
0.98
0.99
0.15
0.14
0.99
0.97
0.96
0.96
0.97
0.15
0.98
0.98

CAT (H) => TAT (Y)
TCA (S) => TTA (L)
TTC (F) => TTT (F)
CCT (P) => TCT (S)
TCT (S) => TTT (F)
TTC (F) => TTT (F)
TCA (S) => TTA (L)
TCA (S) => TTA (L)
TCT (S) => TTT (F)
TCA (S) => TTA (L)
CAT (H) => TAT (Y)
TCA (S) => TTA (L)
CGT (R) => TGT (C)
TCA (S) => TTA (L)
TCA (S) => TTA (L)
TCA (S) => TTA (L)
TCC (S) => TCT (S)
TTC (F) => TTT (F)
TCA (S) => TTA (L)
CAT (H) => TAT (Y)
CCT (P) => TTT (F)
CCT (P) => TTT (F)
CGC (R) => TGC (C)
TCA (S) => TTA (L)
CCT (P) => CTT (L)
CCC (P) => CCT (P)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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nad7
nad7
nad7
nad7
nad7
nad9
nad9
nad9
nad9
nad9

nad9

nad9
nad9
nad9
rpl5
rpl5
rpl5
rpl5
rpl5
rpl5
rpl5
rpl5
rpl5
rpl5
rpl5

1057
1103
1124
1137
1166

368
398
439

35
a7
64
160
161
441
509
512
529
666

353
368
375
379
389

31

38

56
100

110

123
133
147

12
16
22
54
54
147
170
171
177
222

OO0 00000000000 O O0O0O0O0000O00O0O0

1854
745
558
473
149

4345

4365

5111

6302

9255

7221

5797

3982

2185
550
596
636
692
769
795
549
396
382
398
195

[0, 110, 0, 1744]
[0, 5, 0, 740]
[0, 0, 0, 558]

[0, 362, 0, 111]
[0, 10, 0, 139]

[0, 95, 0, 4250]

[0, 37, 0, 4328]

[0, 253, 0, 4858]

[0, 63, 0, 6239]

[0, 68, 1, 9186]

[1,52, 1, 7167]

[0, 28, 0, 5769]
[0, 14, 0, 3968]
[0, 66, 0, 2119]
[0, 411, 0, 139]
[0, 71, 0, 525]
[0, 121, 0, 515]
[0, 390, 0, 302]
[0, 90, 0, 679]
[0, 658, 0, 137]
[0, 178, 0, 371]
[0, 31, 0, 365]
[0, 27, 0, 355]
[0, 29, 0, 369]
[0, 159, 0, 36]

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT CG
CTCA
CG
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

0.94
0.99

0.23
0.93
0.98
0.99
0.95
0.99
0.99

0.99

0.97
0.25
0.88
0.81
0.44
0.88
0.17
0.68
0.92
0.93
0.93
0.18

CGT (R) => TGT (C)
TCT (S) => TTT (F)
CCA (P) => CTA (L)
GTC (V) => GTT (V)
TCT (S) => TTT (F)
TTC (F) => TTT (F)
TCT (S) => TTT (F)
CCA (P) => CTA (L)
TCG (S) => TTG (L)
CCG (P) => TCG (S)

CGG (R) => TGG (W)

TCC (S) => TTC (F)
TCA (S) => TTA (L)
CTT (L) => TTT (F)
CCA (P) => CTA (L)
TCA (S) => TTA (L)
CCG (P) => CTG (L)
CAC (H) => TAC (Y)
CCG (P) => TTG (L)
CCG (P) => TTG (L)
ATC () => ATT ()
CCA (P) => CTA (L)
CCG (P) => CTG (L)
CAA (O) => TAA (*)
ATC () => ATT ()

NA
NA
NA
NA

T U U T T
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rpl10
rpl10
rpll6
rps3
rps3
rps3
rps3
rps3
rps3
rps3
rps3
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4
rps4

176

NONN
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)
03]
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N
©
©

w
juies
(e}

w
N

N
w

4
483
491
592
848
852

34
45
74
31
171
238
329
341
452
499
528
59
69
73
92
96
100
106
115
148
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Table S9 Summary of single nucleotide polymorphisms (SNPs) detected in the PCGs of S. officinalis mitogenome. “Nt

Pos” means the nucleotide position of a SNP in a PCG.

Gene Nt Nt Nt Nt Base Count Nt Nt
Pos reference coverage [A,C,G,T] allsubs Frequency
ccmFn 1417 G 152 [15, 0, 137, 0] GA 0.1
ccmFn 1448 C 161 [0, 131, 0O, 30] CT 0.19
ccmFn 1449 C 157 [10, 126, 21, O] CG CA 0.14
ccmFn 1457 A 154 [135, 0, 19, 0] AG 0.12
ccmFn 1471 C 156 [0, 136, 0, 20] CT 0.13
ccmFn 1486 G 157 [29, 0, 128, 0] GA 0.18
ccmFn 1496 C 153 [0, 137, 0, 16] CT 0.1
ccmFn 1818 G 113 [21, 0, 92, 0] GA 0.19
ccmce 45 C 122 [0, 110, O, 12] CT 0.1
ccme 179 C 165 [19, 146, 0, 0] CA 0.12
ccme 190 A 167 [151, 0, 16, O] AG 0.1
rpl5 413 C 279 [0, 251, 0, 28] CT 0.1
atp9 35 C 132 [13, 119, 0, 0] CA 0.1
atp9 125 C 145 [0, 128, 0, 17] CT 0.12
cox2 149 C 56 [0, 49,0, 7] CT 0.12
cox2 153 C 49 [0, 43, 0, 6] CT 0.12
atpl 906 C 739 [0, 188, 0, 551] CT 0.75
atpl 912 A 712 [191, 0, 521, 0] AG 0.73
atpl 918 C 719 [533, 186, 0, 0] CA 0.74
atpl 921 T 715 [0, 537, 0, 178] TC 0.75
atpl 924 C 614 [0, 186, 0, 428] CT 0.7
atpl 936 G 666 [0, 480, 186, O] GC 0.72
atpl 1002 A 186 [158, 0, 28, 0] AG 0.15
atpl 1023 T 1096 [0, 919, 0, 177] TC 0.84
atpl 1590 C 99 [0, 88, 11, O] CG 0.11
atpl 1604 T 435 [0, 83, 0, 352] TC 0.19
rps3 21 A 118 [94, 0, 24, 0] AG 0.2
rps3 27 G 121 [22, 0, 99, 0] GA 0.18
rpll6 15 C 149 [0, 133, 0, 16] CT 0.11
nad3 12 T 184 [0, 43, 0, 141] TC 0.23
nad3 29 A 137 [123, 14, 0, 0] AC 0.1
nad3 30 T 142 [14, 0, 0, 128] TA 0.1
nad3 45 G 144 [0, 14, 130, 0] GC 0.1
nad3 48 A 137 [123, 0, 14, 0] AG 0.1
nad3 51 T 139 [0, 0, 14, 125] TG 0.1
nad3 60 T 172 [0, 40, 0, 132] TC 0.23
nad3 62 C 170 [0, 131, 0, 39] CT 0.23
nad3 99 G 183 [46, 0, 137, 0] GA 0.25
matR 1496 G 164 [16, 0, 148, 0] GA 0.1
matR 1526 T 129 [0,17,0,112] TC 0.13
ccmkc 583 A 217 [184, 33, 0, 0] AC 0.15
ccmFc 620 C 218 [0, 192, 26, 0] CG 0.12
ccmFc 405 G 163 [19, 0, 144, 0] GA 0.12




Table S10 PCR primers used to validate the RNA editing sites from eleven PCGs in the S. officinalis mitogenome.

Primer Name PCG name Primer Sequence

so-atp4-F1 atp4 CCACTTCCCGTTCAGTTGCT
so-atp4-R1 atp4 TGGATCCGCTCTTCTGTGAAC
so-atp8-F1 atp8 ACACAATTCTTCTGGTCATGCCT
so-atp8-R1 atp8 GCTCTTCCGAACGACCAAGT
so-cox1-F1 coxl GGGGAGCGGAACCTTTTTAC
so-cox1-R1 coxl ACAGTCCCAGCATATAGCGCA
so-cox1-F2 coxl AGTAGAAGAGAGAAGCACCCTG
s0-cox1-R2 coxl AGTAGCAATCGGCGACCTTT
so-cox3-F1 cox3 ACAACCGAGGCAAAGTGGTT
s0-cox3-R1 cox3 GGAGTTCTCTTTGTCTTCGAGC
so-mttB-F1 mttB TAAAGATGCGCCGGTCGTAG
so-mttB-R1 mttB TGTTGGTTGAGAATTGCTCTGG
so-nad3-F1 nad3 TTTCCGGTATGTAGCTCCGC
so-nad3-R1 nad3 GCATCGCTCTTTCCTTTGTCC
so-nad4L-F1 nad4L ATTCTACGTTCCCGACACGG
so-nad4L-R1 nad4L AAGAAAACGAAAGGAGAAATTCGT
so-nad9-F1 nad9 CTTCATTTTTAGAGGAAGAAGCGGA
so-nad9-R1 nad9 TTCCTATTGATTTGTCTCCTGGACT
so-rpl5-F1 rpl5 CTTTTTGAAGGCGATAGTTCACAGT
so-rpl5-R1 rpl5 TGGATCAATAGAAAAGGGGCTCT
so-rpl16-F1 rpll6 CTTTCATATCGAGCCATTGAAGCA
so-rpl16-R1 rpll6 TTTTGAATCCCGGTCCGGTT
so-rps13-F1 rpsl3 ACAGCCCATTTCTGATTCCAGC

so-rps13-R1 rpsl13 TCTTCAGCAGGTAGGCTGCAC




Figure S1 The alignment of the Nanopore reads to the four conformations of the three double bifurcating structures
(DBS), named DBS01-DBS03, found in the unitig graph. The unitig graph was generated using Unicycler from lllumina
reads that were filtered with GetOrganelle for mitochondrial reads. The major conformations (Mac) refer to the
conformations in the DBS structure supported by more long reads. The minor conformations (Mic) refer to the
conformations in the DBS structure supported by less long reads. It should be emphasized that the repetitive
sequences affiliated with DBS01, DBS02, and DBS03 are identical to the high-scoring pairs (HSPs): r01, r02, and r47,
respectively. Each figure can be divided into three parts from top to bottom. The top part shows the reference
sequences with their coordinates. The middle part shows the read coverage bar chart in blue. The hame and length of
the repeat and the name of the conformation are shown above the coverage plot. The bottom part shows the reads'
alignment to the reference sequences. The repeat region is shown as a double-headed arrow. The boundaries of the
repeat regions of the DBS structure are indicated with red vertical lines.

a Mapping of long reads to the major conformation Mac1l of the DBS01/r01.
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e Mapping of long reads to the major conformation Mac1 of the DBS02/r02.
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g Mapping of long reads to the minor conformation Micl of the DBS02/r02.
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i Mapping of long reads to the major conformation Macl of the DBS03/r47.
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k Mapping of long reads to the minor conformation Micl of the DBS03//r47.
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Figure S2 Mapping results of Nanopore and lllumina reads to the mitochondrial chromosomes 1 (MC1) and 2 (MC2) of
the S. officinalis. Panels a and b show the mapping results of the Nanopore reads to MC1 and MC2, respectively.
Panels ¢ and d show the mapping results of all lllumina reads to the MC1 and MC2, respectively. The X-axis shows
the nucleotide position, and the Y-axis shows the corresponding coverage depth.
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Figure S3 Validation of the presence of the four conformations c1-4 of DBS01, DBS02, and DBS03, corresponding to
the recombination products mediated by the three repeats R01, R02, and R47. PCR primers were designed based on
the four conformations. The genomic DNA were then amplified by PCR, and the PCR products were subject to Sanger
sequencing. The sequencing chromatograms, the Sanger sequencing results (labeled with “PCR” and conformation
number), the expected sequences (labeled with repeat id and conformation number), and the consensus sequences
are shown at the top of chromatograms and below the chromatograms. Panels a-i correspond to DBS01, DBS02, and
DBSO03, affiliated with the repetitive sequences r01, r02, and r47. The sequences of r01, r02, and r047 were
high-lighted in bold red.

a comparison of the sequence obtained from PCR amplification and Sanger sequencing (R01-C1) and the expected
sequence.

cC TTACCAGATCCACCTATCATCGCCGGCAT CCAT GATCATT GGC GTGAGCCGTTATT CATTAT GTTG

sl

90

=) GG C CAATTACCAGATCCACCTATCATCGCCGGCA TPP&&ATAAAAAAFAT&ATTAAAAAGG&GTPFF&&GTTATTFPPP&ATTATPPPGTTF : 90
INONRRONRREN C CAATTACCAGATCCACCTATCATCGCCGGCATAACCATARAAAAGATCATTAAAAAGGCGTGAGCCGTTATTAAAACATTATAAAGT T GHEECIY
CCAATTACCAGATCCACCTATCATCGCCGGCATAACCATAAAAAAGATCATTAAAAAGGCGTGAGCCGTTATTAAAACATTATAAAGTTG

TGATTCCCACC G TTTGATCGCCGGGGCGTGCT TTCCATACG TCAGTACTG GCATGTGCCCATCACTCCAGC TGGC

O e

40 200 2

PCR C1 : ATGATTCCCACCAAGAATTTGATFGCCGGGGFGTGFTAATTCCATAFGAATFAGTAFTGAAAAGFATGTGCCCATFAFTCCAGFAATGGF : 180
IONIONENEIN " T GATTCCCACCAAGAATTTGATCGCCGGGGCGTGCTAATTCCATACGAATCAGTACTGAARAAGCATGTGCCCATCACTCCAGCAAT GG RV
ATGATTCCCACCAAGAATTTGATCGCCGGGGCGTGCTAATTCCATACGAATCAGTACTGAAAAGCATGTGCCCATCACTCCAGCAATGGC

CCG GATG TATAGAGTCCCTATATCTTTGTGGTTAGTGGAG GCCATCG CCAGATTTGT CATAGTTGATTTACTTTTTTG

N\MN\ )W\ﬂ/\/\ M\MAAN N\M/\ﬂ/\\ lﬂ\ M

PCR _C1 : ACCGAAGATGAAATATAGAGTCCCTATATCTTTGTGGTTAGTGGAGAAAAGCCATCGAACCAGATTTGTCATAGTTGATTTACTTTTTTG : 270
INONNIONRNEIN \ CCGAAGATGAAATATAGAGTCCCTATATCTTTGTGGTTAGTGGAGAAAAGCCATCGAACCAGATTTGTCATAGTTGATTTACTTTTT T Gy
ACCGAAGATGAAATATAGAGTCCCTATATCTTTGTGGTTAGTGGAGAARAAGCCATCGAACCAGATTTGTCATAGTTGATTTACTTTTTTG

T GETTCCGCTCCCCCTCTTTTCACTCTTGC TACCCCATAGAT GAGGAGAGACTTGTATTCTACT cCTC TTC TCGCCT

PCR C1 : TAAAAACCTTuuP<Tuu CTTTTCACTCTTGCTAC :CATAGATAAGAGGAGAGACTTGTATTCTACT AAFTPAATTPAATPGCCT : 360
IO ORI T AAAAAGGTTCCGCTCCCCCTCTTTTCACTCTTGCTACCCCATAGATAAGAGGAGAGACTTGTATTCTACTAAACTCAATTCAATCGCC TSIy
TAAAAAGGTTCCGCTCCCCCTCTTTTCACTCTTGCTACCCCATAGATAAGAGGAGAGACTTGTATTCTACTAAACTCAATTCAATCGCCT

TGGTTTTTCC GG G G GGC G GATCCCTCACGG CACG 6T TCATGATTAGCTTTCGAG C CTTTTG

o e O

10

1O G T GG T T TTTCCAAGGAAGAAGAAAGGCAAGAAAGATCCCTCACGGAACACGAAGTAAATCATGATTAGCTTTCGAGAAAACAAACT TT TGA IS
OO T GG T TTTTCCAAGGAAGAAGAAAGGCAAGAAAGATCCCTCACGGAACACGAAGTAAATCATGATTAGCTTTCGAGAAAACAAACT TTTGANHERISIY
TGGTTTTTCCAAGGAAGAAGAAAGGCAAGAAAGATCCCTCACGGAACACGAAGTAAATCATGATTAGCTTTCGAGAAAACAAACTTTTGA

GG GTCTTT TGTCTCTTTCGAGTG ATG CCAGGCG G TAG TCCTTCGTTGCTGGATTC GGTTTGGT G GTGT

: AFAGGAAGTFTTTAATGTFTFTTTFGAGTGATGAACCAGGFGAAGAATAGAATCCTTFGTTGFTGGATTFAAGGTTTGGTAAGAAGTGT‘
HIACAGGAAGTCTTTAATGTCTCTTTCGAGTGATGAACCAGGCGAAGAATAGAATCCTTCGTTGCTGGATTCAAGGTTTGGTAAGAAGTGT AN
ACAGGAAGTCTTTAATGTCTCTTTCGAGTGATGAACCAGGCGAAGAATAGAATCCTTCGTTGCTGGATTCAAGGTTTGGTAAGAAGTGTA

PCR C1
RO1 C1

540
540




TCCG GTGG TGGAT GCTTTTCTTACGAT GTGGATGC TTCAGATTCATAGGCAGGACTCG CCTGCATTCGTCTGTTGAT

O3S "\ T CCGAAGTGGAATGGATAAGCTTTTCTTACGATAAAAGTGGATGCTTCAGATTCATAGGCAGGACTCGAACCTGCATTCGTCTGTTGA T eIy
OGN\ T CCGAAGTGGAATGGATAAGCTTTTCTTACGATAAAAGTGGATGCTTCAGATTCATAGGCAGGACTCGAACCTGCATTCGTCTGT TGA T HENERIY
ATCCGAAGTGGAATGGATAAGCTTTTCTTACGATAAAAGTGGATGCTTCAGATTCATAGGCAGGACTCGAACCTGCATTCGTCTGTTGAT

TGGTGATCCAGGCCAGGG TACTTC GTTTTTCCTCCCGT TGCATTCTTTTTT TGAATACCCGGTAGCTGTAGC GGAAG

PCR _C1 : TGGTGATCCAGGCCAGGGAATACTTCAAGTTTTTC CCC GTAAATGCATTCTTTTTTAATGAATACCCGGTAGCTGTAGCAAAGGAAG : 720
RO1 C1 : TbbTbATCCAbbCCAbbbAATACTTCAAbTTTTTCVTCVVbTAAATbCATTCTTTTTTAATbAATACCCbbTAbCTbTAbCAAAbbAAb : 720
TGGTGATCCAGGCCAGGGAATACTTCAAGTTTTTCCTCCCGTAAATGCATTCTTTTTTAATGAATACCCGGTAGCTGTAGCAAAGGAAGA

GCGTAGAGGCTC TGCCTGATCTGATCCCCGGAGATGG [ CTTCTGACCCTGGCCCCAGCTT CCACACT GATTT TTCAGTC

PCR _C1 : AAGCGTAGAGGCTCTG,CTGATCTGATCCCCGGAGATGGAACAACTTCTGACCCTGGC AGCTTAACCACACTAAGATTTATTCAGT CutEEN)
RO1 C1 : AAbeTAbAbbFTFTbCCTbATFTbATCCCCbbAbATbbAApAAFTTFTbACCCTbbCCVVAGCTTAACCALALTAAGATTTATTLACTL : 810
AAGCGTAGAGGCTCTGCCTGATCTGATCCCCGGAGATGGAACAACTTCTGACCCTGGCCCCAGCTTAACCACACTAAGATTTATTCAGTC

[TGG GACTGCT TTG TCAGCGCTTT C TGGTTCGCGACTCCTGTTCATCCAGCTTCCCACAGATG CGCATCCTTCCTTGT

A

PCR C1 : TAATTCCAAPA<TP<TATTPAAT<APuG<TTT<AATCCTTuGuGA<TCCTPTT<ATCCAP<TTCCCA<APATPAAuG<ATCCTTCCTTFT : 900
IO ORI T A AT TGGAAGACTGCTATTGAATCAGCGCTTTCAATGGTTCGCGACTCCTGTTCATCCAGCTTCCCACAGATGAACGCATCCTTCCTTGT el
TAATTGGAAGACTGCTATTGAATCAGCGCTTTCAATGGTTCGCGACTCCTGTTCATCCAGCTTCCCACAGATGAACGCATCCTTCCTTGT

CATCC TAGCTACATTG CCCACCTTTGCCCAGTCACTT GACTGC CACCATGTGCGATGGTC TGGTCTTTCGGT TGTGGACC

NJ\ ) M\_N\f\ i ) /\NMN\W\I\ el /\{W\A/\ﬂ

380

PCR C1 : CATCCAATAGCTACATTGAACCCACCTTTGCCCAGTCACTTAAGACTGCCACCATGTGCGATGGTCAATGGTCTTTCGGTAATGTGGACC : 990
OGN C ATCCAATAGCTACATTGAACCCACCTTTGCCCAGTCACTTAAGACTGCCACCATGTGCGATGGTCAATGGTCTTTCGGTAATGTGGACC R
CATCCAATAGCTACATTGAACCCACCTTTGCCCAGTCACTTAAGACTGCCACCATGTGCGATGGTCAATGGTCTTTCGGTAATGTGGACC

b comparison of the sequence obtained from PCR amplification and Sanger sequencing (R01-C2) and the expected

sequence.
TAACCACCG AAGBBAACT CATCCAATTCT TGACCTCGGAGCCCAGG CCGAGGAATTCETGTTTAGAGCTTGGAATCTATG cCeT

50 - 60 - 7“‘ i} 80 - B i 9.’! ) 'ﬂ T HJ 120 130 1
OOVt caccaccgaagggaactcatccaattcecttgacctcggageccaggaaaccgaggaattegtgtttagagettggaatctatgaaaccct 90
NG caccaccgaagggaactcatccaattcttgacctecggagecccaggaaaccgaggaattecgtgtttagagettggaatctatgaaaccctjig 90

TAACCACCGAAGGGAACTCATCCAATTCTTGACCTCGGAGCCCAGGAAACCGAGGAATTCGTGTTTAGAGCTTGGAATCTATGAAACCCT

TCTTGATGACTCTATTTCAG TATCGT GAG GAG GTTC I GGTTCTATCTCTTAT

PCR C2 : tcttgatgactctatttcagaaatatcgtaagagaagagaagaaaagttcaataaaagaaagaaagcaagaaggttctatctcttatagg : 180
INORNO- RN ct tgatgactctatttcagaaatatcgtaagagaagagaagaaaagttcaataaaagaaagaaagcaagaaggttctatctettatagg)us)
TCTTGATGACTCTATTTCAGAAATATCGTAAGAGAAGAGAAGAAAAGTTCAATAAAAGAAAGAAAGCAAGAAGGTTCTATCTCTTATAGG




PCR_C2
RO1 C2

PCR C2
RO1 C2

PCR_C2
RO1 C2

PCR C2
RO1 C2

PCR C2
RO1 C2

PCR C2
RO1 C2

PCR C2
RO1 C2

TCTTCCCGG CGCT CTAGATGCTTAGCCGTCTCTTG TCGCGTTCGTCGG TGCCAT TAGGTCC CT TCGGACGTGTG

atuttcccqqaaugutaautaqatquttaqccqtututtqaatuqugttuqtuqqaatgccatattaggtccaautttuggaugtgtgaa
atcttcccggaacgctaactagatgcttagecgtctcecttgaatcecgegttegtecggaatgeccatattaggtccaactttecggacgtgtgasd
ATCTTCCCGGAACGCTAACTAGATGCTTAGCCGTCTCTTGAATCGCGTTCGTCGGAATGCCATATTAGGTCCAACTTTCGGACGTGTGAA

GTG TEGAGTTCAGTTGCTTGCTTTGACTTTTAGTTTATTCACGCCCG T TCGCGTATAT G TGCGCTCTTTTGTTCTG

gaaatgagttcagttagc tqauttttaqtttatt(a:g:::gaaafaaaf(q(qfafafaaaqaaafq(qutb g
gtgaaatgagttcagttgct gctttgacttttagtttattﬁacgcccg aataaathgugtatataaagaaatgugututtttgttutg
GTGAAATGAGTTCAGTTGCTTGCTTTGACTTTTAGTTTATTCACGCCCGAAATAAATCGCGTATATAAAGAAATGCGCTCTTTTGTTCTG

GATTTCACGTT TC TGGCTTAT T TATAGATTATAG G GGTG TG CGTAT c TCTT CCGCGATTTCTG

MMMAA_MMAMLJMMM&M\MM

10 430

gatttcacgttaatcagaaaatggcttataataatatagattatagaagaaggtgaaatgaacgtataacaatcttaaccgcgatttctg

gatttcacgttaatcagaaaatggcttataataatatagattatagaagaaggtgaaatgaacgtataacaatcttaaccgcgatttctg
GATTTCACGTTAATCAGAAAATGGCTTATAATAATATAGATTATAGAAGAAGGTGAAATGAACGTATAACAATCTTAACCGCGATTTCTG

TGAT G GCC CG GCCTCTTTATTG GTG GCGTATTGAGTTCCTGTTCCGT TTATGTTTG GAGAGCTTGAG GTGGCTT

NA[\ Aﬂ(\ﬂﬂ!\ N\/VW/M\H /\A DN\/\M/\!WWJ\WW\MWWMJ\AW “AA WJW‘“

tgataaaggccaac aa cctctttattgaagtgaagcgtattgagttcctgttccgtttatgtttgaaagagagcttgagaagtggctt

tgataaaggccaacgaagcctctttattgaagtgaagcgtattgagttcctgtteccgtttatgtttgaaagagagecttgagaagtggett
TGATAAAGGCCAACGAAGCCTCTTTATTGAAGTGAAGCGTATTGAGTTCCTGTTCCGTTTATGTTTGAAAGAGAGCTTGAGAAGTGGCTT

TATGCCC GACTCCCATGCCTTGGTTTTTCC GG G G GGC G GATCCCTCACGG CACG G1 TCATGATTAG

f ﬁ ﬂAp

90 3 610 620 630 650

a0 0 €
tatgcccadagdgtcccdtgccttggtttttccaaggaagaagaaaggcaagaaagatg .tLdngddLdbgddgtdddtbdtgdttdg
tatgcccaaagactccca ccttggtttttccaaggaagaagaaaggcaagaaagatccctcacggaacacgaagtaaatcatgattag

TATGCCCAAAGACTCCCATGCCTTGGTTTTTCCAAGGAAGAAGAAAGGCAAGAAAGATCCCTCACGGAACACGAAGTAAATCATGATTAG

CTTTCGAG C CTTTTG CAGG GTCTTTAATGTCTCTTTCGAGTGATG CCAGGCG G TAG TCCTTCGT TGCTGG

30 690 700 710 720 730 740 750 60 7

ptttpqaqaaaabaaapttttqaapaqgaagtptttaatgtbtptttbqaqtgatqaaccaqg gaagaatagaatccttpgttqptgga

CTTTCGAGAAAACAAACTTTTGAACAGGAAGTCTTTAATGTCTCTTTCGAGTGATGAACCAGGCGAAGAATAGAATCCTTCGTTGCTGGA

TTC GGTTTGGT G GTGT TC CG 6GTGG TGGAT GCTTTTCTTACGAT GTGG TTAGCTTTGTTGTCTTGACTGGT

ttpaaggtttggtaagaagtgtaa bpgaagt¢gaatggataagpttttpttabgataaaagt¢gaattagptttgttgtbttgaptggt
ttcaaggtttggtaagaagtgtaatccgaagtggaatggataagcttttcttacgataaaagtggaattagectttgttgtcttgactggt
TTCAAGGTTTGGTAAGAAGTGTAATCCGAAGTGGAATGGATAAGCTTTTCTTACGATAAAAGTGGAATTAGCTTTGTTGTCTTGACTGGT

270
270

360
360

450
450

540
540

630
630

720
720

810
810



GGTTTCTCGATCACTAGATG CCGGATT CCAGATT CTG TGGCTAGTTTTGCCTAGTCG GGCGGAGACTCCTTTCGAT

PCR C2 aggtttctcgatcactagatgaaccggattaaccagattaaactgaatggctagttttgecctagtcgaaaaggcggagactectttcgat] 900
R01 C2 aggtttctcgatcactagatgaaccggattaaccagattaaactgaatggctagttttgecctagtcgaaaaggcggagactecctttegat] 900
AGGTTTCTCGATCACTAGATGAACCGGATTAACCAGATTAAACTGAATGGCTAGTTTTGCCTAGTCGAAAAGGCGGAGACTCCTTTCGAT
GATCATACGTTGAGTCCGAT CAAGATTTTTGCGT TAGTTTGAGTTTACTTTGCATCGGTAGACTTCCTCAATCCTGAACTG
i
“ A s N‘U\Mﬂﬂ/\ /\/‘M /MJ}M
f
\/\MM\AM\’M MM\/ \ l[\u WY I
6 450 440 420
PCR C2 : aqaf(afa(qttqaqf((qafaaa(aaqatttttq(qfaaafaqtttqaqttta gcatcggtagacttcctcaatcctgaactcaa e
INOIO I gatcatacgttgagtccgataaacaagatttttgegtaaatagtttgagtttactttgcatcggtagacttcectcaatcctgaactcaa el

AGATCATACGTTGAGTCCGATAAACAAGATTTTTGCGTAAATAGTTTGAGTTTACTTTGCATCGGTAGACTTCCTCAATCCTGAACTCAA

c comparison of the sequence obtained from PCR amplification and Sanger sequencing (R01-C3) and the expected
sequence.

o} TTACCA GATCCACCTATCATCGCCG GCAT CCAT GAT CATT GGCGTGAGCCGTTATT CATTAT GTTG

PCR C3 : caattaccagatccacctatcatcgccggcataaccat aaaaagatcattaa ggcgtgagccgttatta a Bl : 90
RO1 C3 : [d cagatccacctatcatcgccggcataaccataaaaaagatcattaaaaaggcgtgageccgttattaa attataaagttgael)
CAATTACCAGATCCACCTATCATCGCCGGCATAACCATAAAAAAGATCATTAAAAAGGCGTGAGCCGTTATTAAAACATTATAAAGTTGA

TGATTCCCACC GAATTTGATCGCCGGGGCGTGCT TTCC CG TCAGTACTG GCATGTGCCC CACTCCAGC TGGC

PCR C3 : gattpppappaagaatttgatkgc:gggg«gtgktaattkLatahgaatkagtavtgaaaaghatgtg«uuatcactccagcaatggca : 180
INOIOCIIN C gattcccaccaagaatttgatcgccggggegtgectaattccatacgaatcagtactgaaaagcatgtgcccatcactccagcaatggeauiely
TGATTCCCACCAAGAATTTGATCGCCGGGGCGTGCTAATTCCATACGAATCAGTACTGAAAAGCATGTGCCCATCACTCCAGCAATGGCA

CCG GATG TATAGAGTCCCTATATCTTTGTGGTTAGTGGAG GCCATCG CCAGATTTGTCATAGTTGATTTACTTTTTTGT

A A \/M/\ Aﬂl\ Sl Ao AA/LMM N

290 310

PCR C3 : ppgaagatgaaatatagagtppptatatptttgtggttagtggagaaaagppatpgaappagatttgtpatagttgatttapttttttgt : 270
INOIOCIEIN Ccgaagatgaaatatagagtccctatatctttgtggttagtggagaaaagccatcgaaccagatttgtcatagttgatttacttttttot ARy
CCGAAGATGAAATATAGAGTCCCTATATCTTTGTGGTTAGTGGAGAAAAGCCATCGAACCAGATTTGTCATAGTTGATTTACTTTTTTGT

GGTTCCGC TCCCCCTCTTTTCACTCTTGCTACCCCATAGATAAGAGGAGAGACTTG TATTCTACT CTCAATTCAATCGCCTT
W\ \]\/W\! ﬂ/\M/W N il AAM\[L\W /\ Mkl
PCR C3 : aaaaaggttccgbtccccctbttttpabtpttgbt cccca tagataagaggagagapttgtattptabtaaaptbaattpaatpgcctt : 360

INOIOCIEIN - caaaggttcecgectecccectettttcactettgectaccccatagataagaggagagacttgtattctactaaactcaattcaatcgect eIy
AAAAAGGTTCCGCTCCCCCTCTTTTCACTCTTGCTACCCCATAGATAAGAGGAGAGACTTGTATTCTACTAAACTCAATTCAATCGCCTT

GGTTTTTCC GG G G GGC G GATCCCTCACGG CACG GT TCATGATTAGCTTTCGAG C CTTTTG

o0 AW ool

OOl oottt ttccaaggaagaagaaaggcaagaaagatccctcacggaacacgaagtaaatcatgattagectttcgagaaaacaaacttttgaajEsy
INOROCIEN gt ttt tccaaggaagaagaaaggcaagaaagatccctcacggaacacgaagtaaatcatgattagectttcgagaaaacaaacttttgaaj sl




GGTTTTTCCAAGGAAGAAGAAAGGCAAGAAAGATCCCTCACGGAACACGAAGTAAATCATGATTAGCTTTCGAGAAAACAAACTTTTGAA

CAGG GTCTTT TGTCTCTTTCGAGTGATG CCAGGCG G TAG TCCTTCGTTGCTGGATTC GGTTTGGT G GTGT

M\ TG ’NWU\/VL\/MM Mmﬂm oy NWM\MM\QW ﬂjk"ﬁ/\/\ﬁ [JL

S 560 58
PCR C3 : caggaagtctttaatgtctctttcgagtgatgaaccaggcgaagaatagaatcctthffqchqd tc ag tttggtaaqaa tgta : 540
NG o ggaagtctttaatgtctctttcgagtgatgaaccaggcgaagaatagaatccttcgttgectggattcaaggtttggtaagaagtgt : 540
CAGGAAGTLLL1AATGTL1L111LGAGTGATGAACCAGGCGAAGAATAGAATCCTTCGTTGCTGGATTCAAGGTTTGGTAAGAAGTGTAA

TCCG GTG G TGGAT GCTTTTCTTACGAT GTGG TTAGCTTTGTTGTCTTGACTGGTAGGTTTCTCGATCACTAGATG c

PCR C3 : tccgaagtggaatggataagcttttcttacgataaaagtggaattagctttgttgtcttgactggtaggtttctcgatcactagatgaac : 630
NG - Ccgaagtggaatggataagcttttcttacgataaaagtggaattagctttgttgtcttgactggtaggtttctcgatcactagatgaacaely
TCCGAAGTGGAATGGATAAGCTTTTCTTACGATAAAAGTGGAATTAGCTTTGTTGTCTTGACTGGTAGGTTTCTCGATCACTAGATGAAC

CGGATT CCAGATT CTG TGGC TAGTTTTGCCTAGTCG GGCGGAGACTCCTTTCGATAGATCATACGTTGAGTCC GAT

PCR_C3 : cggattaaccagattaaactgaatggctagttttgcctagtcgaaaaggcggagactcctttcgatagatcatacgttgagtccgataaa : 720
INOIOCIIN Cgogattaaccagattaaactgaatggctagttttgectagtcgaaaaggcggagactcctttcgatagatcatacgttgagtcegataaajuyly
CGGATTAACCAGATTAAACTGAATGGCTAGTTTTGCCTAGTCGAAAAGGCGGAGACTCCTTTCGATAGATCATACGTTGAGTCCGATAAA

C GATTTTTGCGT TAGTTTGAGTTTACTTTGCATCGGTAGACTTCCTC TCCTG CTC GGCAGCCCCAGGTCTCTCGTAG

il /\MAM/\M Il

400 380 370 360
PCR C3 : cadgdtttttgugtaaatdgtttgagtttaLtttguatuggtagaLttcctLaatcctgaaLtLaaagguagccccaggtctctcgtaga : 810
INOIOCIENCcagatttttgecgtaaatagtttgagtttactttgcatcggtagacttectcaatecctgaactcaaaggcageccccaggtetectecgtagacuny
CAAGATTTTTGCGTAAATAGTTTGAGTTTACTTTGCATCGGTAGACTTCCTCAATCCTGAACTCAAAGGCAGCCCCAGGTCTCTCGTAGA

TACCTTATCCGTTCTACTGTGATCTCGTGBTTCTC CCAGATTCCTATCTTCGCTTCGGT C CAGGATATTCCTTATCTCT

M il o «NW\U\/M A{U il \N\/\J\WJ\N\N Jul ;(U\AWJ\ ‘W\m

PCR C3 : tdCCttdtu ’ttutdu gtgdtutugtgttutu ideld : 394
RO1 C3 : tappttatppgttptaptgtgatptpgtgttptpaappagattpptatpttpgpttpggtaapaapaggatattppttatptpt : 894
TACCTTATCCGTTCTACTGTGATCTCGTGTTCTCAACCAGATTCCTATCTTCGCTTCGGTAACAACAGGATATTCCTTATCTCT

d comparison of the sequence obtained from PCR amplification and Sanger sequencing (R01-C4) and the expected
sequence.

CCACCG GGG CTCATCC ITTCTTGACCTCGGAGCCCAGG CCGAGG FTTCGTGTTTAGAGCTTGG TCTATG CCCTT

50 60 70 80 a0 100 110 120 130 1
OO Il - accaccgaagggaactcatccaattcttgacctcggagecccaggaaaccgaggaattegtgtttagagettggaatctatgaaaccet teEly
IO accaccgaagggaactcatccaattecttgacctcggageccaggaaaccgaggaattegtgtttagagecttggaatctatgaaaccect t eI

AACCACCGAAGGGAACTCATCCAATTCTTGACCTCGGAGCCCAGGAAACCGAGGAATTCGTGTTTAGAGCTTGGAATCTATGAAACCCTT

CTTGATGACTCTATTTCAG TATCGT GAG GAG G GTTC ! G G GC G GGTTCTATCTCTTATAGG

At o o o

140 150 160 170 180 190




PCR_C4
RO1 C4

PCR C4
RO1 C4

PCR C4
RO1 C4

PCR C4
RO1 C4

PCR C4
RO1 C4

PCR_C4
RO1 C4

PCR_C4
RO1 C4

PCR C4
RO1_C4

cttgatgactctatttcagaaatatcgtaagagaagagaagaaaagttcaataaaagaaagaaagcaagaaggttctatctcttatagga

cttgatgactctatttcagaaatatcgtaagagaagagaagaaaagttcaataaaagaaagaaagcaagaaggttctatctcttatagga
CTTGATGACTCTATTTCAGAAATATCGTAAGAGAAGAGAAGAAAAGTTCAATAAAAGAAAGAAAGCAAGAAGGTTCTATCTCTTATAGGA

TCTTCCCG®G CGC CTAGATGCTTAGCCGTCTCTTG T[CGCGTTCGTCGG TGCCATATTAGGTCC CTTTCGGACGTGTG G

30 240 250 260 270 280 2590 300 310 3
tcttcccggaacgctaactagatgecttageccgtcectecttgaatecgegttecgtecggaatgeccatattaggtccaactttecggacgtgtgaagy
tcttcccggaacgctaactagatgcttagececgtcectecttgaatecgegttecgtcggaatgeccatattaggtccaactttcggacgtgtgaag,
TCTTCCCGGAACGCTAACTAGATGCTTAGCCGTCTCTTGAATCGCGTTCGTCGGAATGCCATATTAGGTCCAACTTTCGGACGTGTGAAG

TG TGAGTTCAGTTGCTTGCTTTGACTTTTAGTTTATTCACGCCCG T TCGCGTATAT G TGCGCTCTTTTGTTCTGG

tgaaatgagttcagttgcttgrtttgarttttagtttattrargrrrgaaataaatrgrgtatataaagaaatgrgrtrttttgttrtgg
tgaaatgagttcagttgcttgctttgacttttagtttattcacgcccgaaataaatcgecgtatataaagaaatgcecgectecttttgttetggy
TGAAATGAGTTCAGTTGCTTGCTTTGACTTTTAGTTTATTCACGCCCGAAATAAATCGCGTATATAAAGAAATGCGCTCTTTTGTTCTGG

TTTCACGTT TCAG TGGCT T TATAGATTATAG G GGTG \T G CGTAT (> TCT CCGCGATTTCTGT

ol A

atttcacgttaatcagaaaatggcttataataatatagattatagaagaaggtgaaatgaacgtataacaatcttaaccgcgatttctgt

atttcacgttaatcagaaaatggcttataataatatagattatagaagaaggtgaaatgaacgtataacaatcttaaccgcgatttctgt
ATTTCACGTTAATCAGAAAATGGCTTATAATAATATAGATTATAGAAGAAGGTGAAATGAACGTATAACAATCTTAACCGCGATTTCTGT

GAT GGCC CG GCCTCTTTATTG GTG GCGTATTGAGTTCCTGTTCCGTTTATGTTTG GAGAGCTTGAG GTGGCTTT

[\ /\M A /\1\/\ Mf\f\f iy \W{MJW\ /\[\/WA WJ\M\M

gataaaggccaacga cctctttattgaagtgaagcgtattgagttcctgttccgtttatgtttgaaagagagcttgagaagtggcttt

gataaaggccaacgaagcctctttattgaagtgaagcgtattgagttcctgttcececgtttatgtttgaaagagagecttgagaagtggettt
GATAAAGGCCAACGAAGCCTCTTTATTGAAGTGAAGCGTATTGAGTTCCTGTTCCGTTTATGTTTGAAAGAGAGCTTGAGAAGTGGCTTT

rGeccec GACTCCCATGCCTTGGTTTTTCC GG G G GGC G GATCCCTCACGG CACG G1 TCATGATTAGC

atgcccaaagactcccatgccttggtttttccaaggaagaagaaaggcaagaaagatccctcacggaacacgaagtaaatcatgattagc
atgcccaaagactcccatgccttggtttttccaaggaagaagaaaggcaagaaagatccctcacggaacacgaagtaaatcatgattage
ATGCCCAAAGACTCCCATGCCTTGGTTTTTCCAAGGAAGAAGAAAGGCAAGAAAGATCCCTCACGGAACACGAAGTAAATCATGATTAGC

TTTCGAG c CTTTTG CAGG GTCTTT TGTCTCTTTCGAGTGATG CCAGGCG G TAG TCCTTCGTTGCTGGAT

tttnqaqaaaanaaanttttqaanaqqaaqtntttaatqtntntttnqaqtqatgaaccaggugaagaatagaatccttugttgutggat
tttcgagaaaacaaacttttgaacaggaagtctttaatgtctctttcgagtgatgaaccaggcgaagaatagaatccttegttgetggat
TTTCGAGAAAACAAACTTTTGAACAGGAAGTCTTTAATGTCTCTTTCGAGTGATGAACCAGGCGAAGAATAGAATCCTTCGTTGCTGGAT

TC GGTTTGGT G GTGT TCCG GTGG TGGAT GCTTTTCTTACGAT GTGGATGCTTCAGATTCATAGGCAGGACTC

70 780 790 800 810 820 830 540 850 8

tcaaggtttggtaagaagtgtaatccgaagtggaatggataagcttttcttacgataaaagtggatgcttcagattcataggcaggactc

tcaaggtttggtaagaagtgtaatccgaagtggaatggataagcttttcttacgataaaagtggatgcttcagattcataggcaggactc
TCAAGGTTTGGTAAGAAGTGTAATCCGAAGTGGAATGGATAAGCTTTTCTTACGATAAAAGTGGATGCTTCAGATTCATAGGCAGGACTC

180
180

270
270

360
360

450
450

540
540

630
630

720
720

810
810



CCTGCATTCEGTCTGTTGATTGBTGATC CAGGC CAGGE TACTTC GTTTTTCCTCCCGT TGCATTCTTTTTT G TAGC

&MMM\MM e Wx XM ﬁ(U\/“

680

PCR C4 : gaacctguattugtutgttgattqgtqatccaqgccagqgaatauttuaaqtttttcctcccqtaaatquattuttttttaatqaatacc : 900
INOGO N aacctgcattcgtctgttgattggtgatccaggccagggaatacttcaag EEAdeERtele : 000
GAACCTGCATTCGTCTGTTGATTGGTGATCCAGGCCAGGGAATACTTCAAGTTTTTCCTCCCGTAAATGCATTCTTTTTTAATGAATACC

CGGTAGCTGTAGC GG G GCGTAGAGGCTCTGC CTGATC TGATCCCCGGABATGE C CTTCTGACCCTGGCCC

IOl cogtagctgtagcaaaggaagaaagcgtagaggetetgectgatctgatcecccecggagatggaacaacttctgaccctggec el
ARG Cogtagctgtagcaaaggaagaaagcgtagaggctctgectgatctgatccccggagatggaacaacttctgaccctggec el
CGGTAGCTGTAGCAAAGGAAGAAAGCGTAGAGGCTCTGCCTGATCTGATCCCCGGAGATGGAACAACTTCTGACCCTGGCCC

e comparison of the sequence obtained from PCR amplification and Sanger sequencing (R02-C1) and the expected
sequence.

TTTTTCTTTCTCATTCGGAAGGCTCAGT CCCACACTCTGEATGGGAACAACC T CCGCACTCCGGCGCTCCAATGAACAAGAGTTCTCCGCC
A | AL
1
50 60 70 80 30 100 110 120 130 1
OOt ttttctttctcattcggaaggctcagtcccacactectgatgggaacaacctecgecactceccggegetccaatgaacaagagttcecteccgec 90

BBt ttttctttctcattcggaaggctcagtcccacactctgatgggaacaacctccgecactccggegectceccaatgaacaagagttectcecgeci 90
TTTTTCTTTCTCATTCGGAAGGCTCAGTCCCACACTCTGATGGGAACAACCTCCGCACTCCGGCGCTCCAATGAACAAGAGTTCTCCGCC

TTACTCTATTTAG [AGTGGTCGATCCCTCGBGGGAGGGAGTTACATTCAT C CATGTTATGTTCACGCGGTGATATTCTATCTTTCC

40 150 160 170 180 190 200 210 220 2
OOt tactctatttagaatagtggtcgatcecctecgggagggagttacattcataacaacatgttatgttcacgecggtgatattctatetttcc ey
INB O tactctatttagaatagtggtcgatccctcgggagggagttacattcataacaacatgttatgttcacgeggtgatattctatcttt ool e

TTACTCTATTTAGAATAGTGGTCGATCCCTCGGGAGGGAGTTACATTCATAACAACATGTTATGTTCACGCGGTGATATTCTATCTTTCC

GAGTACTACCCTGTACTGAGTCTATGTCTGGGGAGCATACTTGACAGGAGGCGGTAGAGGGGTCCCCCACTTCGATTCCCGCCCTCTT

PCR Cl : EEIsElept-loiet-Yelo tgtdgtgdgtgtdtgtgtggggagcatdgttgacaggaggcggtagaggggtcccccagttggdttcccgccctgtt : 270
R02_C1 : aagagtactappptgtaptgagtptatgtptggggagcatacttgacaggaggbggtagaggggtccc::acttbgattcc:gcc:tbtt : 270
AAGAGTACTACCCTGTACTGAGTCTATGTCTGGGGAGCATACTTGACAGGAGGCGGTAGAGGGGTCCCCCACTTCGATTCCCGCCCTCTT

GCATCTCCGATCCGAGATC GGGATTACTCCGTT TTTCGGTCCG GCCGGCCGGT TGGACCTACTTACC TGCTTGTAGACT

PCR C1 : gpatLtccgatccgagatLaagggattaptccgttatttpggtccgaagppggccggtaatqqacctacttaccttqcttgtaqactaa 360
IO gcatctccgatccgagatcaagggattactcegttatttcggtccgaagececggecggtaatggacctacttaccttgettgtagact aajeiol)

AGCATCTCCGATCCGAGATCAAGGGATTACTCCGTTATTTCGGTCCGAAGCCGGCCGGTAATGGACCTACTTACCTTGCTTGTAGACTAA

CTGCGGAGCT CCCTTTTGTGGTTGCTACC GACGATTTCTTTATGCCGGACCT CGAGATGCG CGATACGAG TTCT G

bt

430 440 450

IOl C t gCcggagctaaccettttgtggttgctaccaagacgatttctttatgccggacctcgagatgcgaaaaacgatacgagaaattctaaagssiy




INO-B O C t gcggagctaacccttttgtggttgectaccaagacgatttcectttatgecggacctcgagatgcgaaaaacgatacgagaaattctaaag)ssy)
CTGCGGAGCTAACCCTTTTGTGGTTGCTACCAAGACGATTTCTTTATGCCGGACCTCGAGATGCGAAAAACGATACGAGAAATTCTAAAG

CTTATATACGG CGAGGGCGACCCGTGEG TACATCGGTTTCTTACTCGTGC GG CTATTTCTTGGC CTTGGAC CTT

i00 510 520 530 ; §4ﬂ = G '1 - 560 - *U = 580 - 5
G ONlact tatatacggaacgagggcgacccgtggaaatacatcggtttcttactcgtgcaaaggaactatttcttggcaacttggacaact t o ey
INOVRNONINN - - ct tatatacggaacgagggcgacccgtggaaatacatcggtttcttactcgtgcaaaggaactatttcttggcaacttggacaact t o ey
AACTTATATACGGAACGAGGGCGACCCGTGGAAATACATCGGTTTCTTACTCGTGCAAAGGAACTATTTCTTGGCAACTTGGACAACTTA

TAACGATETTTGTCCCGCGEAAGATCGGGATCT TTAC GGCTTTAT GCTTTCGTCTCAATTCATATTTAGCCGCGAGC
ﬂI\IWWﬂMWV\ /\WWA ﬂ FMN\[\ M\%MUMMMW\M
600
PCR C1 : taacgatgtttgtcccgcggaagatcgggatctttacaaaaacaaaaggctttataaagctttcgtctcaattcatatttagccgcgagc : 630

ORI - 22 cgatgtttgtcccgcggaagatcgggatctttacaaaaacaaaaggctttataaagctttcgtctcaattcatatttageccgegagclely
TAACGATGTTTGTCCCGCGGAAGATCGGGATCTTTACAAAAACAAAAGGCTTTATAAAGCTTTCGTCTCAATTCATATTTAGCCGCGAGC

TCTACGTTTGTGATCTCGTATATTTCGCTTCTCCGACATCTTACTGAGTTTCCCCCTCATCTTTTTGC GCCGCTCCACGGTG G

PCRﬁCl : aatﬁtaﬁqtttqtqatﬁtﬁqtatatttﬁqhtthtccqahathttaﬁtqaqtttcccccthathtttttquaaaaaqccqﬁtccaﬁqqtqq : 720
N atctacgtttgtgatctecgtatatttcgettctececgacatcttactgagtttceccecctecatectttttgcaaaaagecgetccacggt ooyl
AATCTACGTTTGTGATCTCGTATATTTCGCTTCTCCGACATCTTACTGAGTTTCCCCCTCATCTTTTTGCAARAAAGCCGCTCCACGGTGG

T GTCTCATCTTGEGTGTGTTGGACG GTGAC TAGTCACATTG CCCTCG TATGTTCG GATCTCG TGATCTTCCAGTTC

PCR _C1 : gtctcatcttgtgtgttggacgaagtgacaatagtcacattgaaccctcgaatatgttcgaagatctcgaaatgatcttccagt t s
R02 C1 : aagtctcatcttgtgtgttggacgaagtgacaatagtcacattgaaccctcgaatatgttcgaagatctcgaaatgatecttccagt t o)
TAAAGTCTCATCTTGTGTGTTGGACGAAGTGACAATAGTCACATTGAACCCTCGAATATGTTCGAAGATCTCGAAATGATCTTCCAGTTC

TGGGGAGAATTCGE CTCCGTTTCCATCGAGAATTGAATAGAGTTTTCCCGTATTTCGACCGGAGAATC TAATAGAGCTATTGAACGE
P M oY MMNWUWWWWWW\ Wil /\/\nf pf
PCR C1 : ggggagaattpgpaaaaptppgtttppatpgagaattgaatagagttttpppgtatttpgappggagaatntaatagagntattgaacc : 900
NN - Coggagaattcgcaaaactccgtttccatcgagaattgaatagagttttceccgtatttcgaccggagaatctaatagagctattgaacc el

TGGGGAGAATTCGCAAAACTCCGTTTCCATCGAGAATTGAATAGAGTTTTCCCGTATTTCGACCGGAGAATCTAATAGAGCTATTGAACC

CEGTCTTCCABACTTGCCAATTTATCGATTEGAAGEAATAACGAGTGAGATCACTACCATATCTTTTCCCECAGCTGATGC GACAGT
| V‘A M\A | |
1
A A
| N
bﬁv /\/\ / YLV [\ I 4
450 480 470 460 450 440 430 420 410

OOl Cogtcttccagacttgccaatttatcgattgaaggaataacgagtgagatcactaccatatcttttccecgecagetgatgcaaaagacagt el

IN O Cogtcttccagacttgeccaatttatcgattgaaggaataacgagtgagatcactaccatatcttttcccgecagetgatgcaaaagacagt RN
CGGTCTTCCAGACTTGCCAATTTATCGATTGAAGGAATAACGAGTGAGATCACTACCATATCTTTTCCCGCAGCTGATGCAAAAGACAGT

f comparison of the sequence obtained from PCR amplification and Sanger sequencing (R02-C2) and the expected
sequence.



PCR_C2
R02_C2

PCR C2
RO2 C2

PCR_C2
R02_C2

PCR_C2
R02_C2

PCR C2
RO2 C2

PCR_C2
RO2 C2

PCR C2
RO2 C2

TTGCAT TCCTCCTTCTCCTTTCTTTTATTATTTCGTTTATTATTTG TTTG G G G GATGAGGTAGATACG GCCCC

A L

50 6 9 100 110

ttgcataaaaaatcctccttctcctttcttttattatttcgtttattatttgaatttgaagaagaaga tgaggtagatacggCCCua

ttgcataaaaaatcctccttctecctttcttttattatttegtttattatttgaatttgaagaagaagaagatgaggtagatacggcccca
TTGCATAAAAAATCCTCCTTCTCCTTTCTTTTATTATTTCGTTTATTATTTGAATTTGAAGAAGAAGAAGATGAGGTAGATACGGCCCCA

TG AG GGAGTTTCCATG TG G AT T TCCC CTGCAGCTCCAGCT GTGATTGTTAG T TEGATC TAG GGGG

190 200

,aaaqfqa tq

CTCTGCTGT CATGGATTTCTTTTTTTTCATTGACTGCTCTGCTCCGCTCTTCCTCT CGAGGAGAGACTTGTT GGTAGT G

Ftﬁtqﬁtqtaaﬁatqqatttﬁttttttttﬁattqaﬁtqﬁthtqht cqﬁthttcctht ga aﬁttqttL,qqtaqtaaq
ctctgctgtaacatggatttcttttttttcattgactgctctgctccgctcttcctctaaaaacgaggagagacttgttaaggtagtaag
CTCTGCTGTAACATGGATTTCTTTTTTTTCATTGACTGCTCTGCTCCGCTCTTCCTCTAAAAACGAGGAGAGACTTGTTAAGGTAGTAAG

GC GTTTGGTTTTTCC G G G TGGGATGG GAG G CGAGTAGATCATATTTGTTCCTAG GAGAC T

N\ﬂ}\n/\# AWl jﬂ/\/\f‘\}j\ A

gcaagtttggtttttccaagaagaaagaatgggatggaagagaagaaaaaaacqaqtaqatcatatttqttcctaqaaaqaqacaaaaat

gcaagtttggtttttccaagaagaaagaatgggatggaagagaagaaaaaaacgagtagatcatatttgttcctagaaagagacaaaaat]
GCAAGTTTGGTTTTTCCAAGAAGAAAGAATGGGATGGAAGAGAAGAAAAAAACGAGTAGATCATATTTGTTCCTAGAAAGAGACAAAAAT

TGCATTTGTG TGAG TC TGATCTTATCTTCAT G TGGTAC TGGATC GGGGGCTTGGGATATTTC

MMMLMMMMMLMMM

420 430 450 460 490

dtgudtttgtgddtgagaaatLaaatgdtuttdtLttLdtaggaagaaatggtdLaatggaaaatggdtcaagggggcttgggdtdtttu
atgcatttgtgaatgagaaatcaaatgatcttatcttcataggaagaaatggtacaatggaaaatggatcaagggggcttgggatatttc
ATGCATTTGTGAATGAGAAATCAAATGATCTTATCTTCATAGGAAGAAATGGTACAATGGAAAATGGATCAAGGGGGCTTGGGATATTTC

C cCCG TCTTTTTGC GCCGCTCCACBGGTGGT GTCTCATCTTGTGTGTTBGACG GTGAC TAGTCACATTG cccTce

Lttt MWVV\MM il MMMMMM&MM

530 540
uaaccqaatutttttquaaaaagccgutuuauqqtqqtaaaqtutuatuttqtqtgttggaugaagtgauaatagtcacattgaaccctc
caaccgaatctttttgcaaaaagccgctccacggtggtaaagtctcatcttgtgtgttggacgaagtgacaatagtcacattgaaccctc
CAACCGAATCTTTTTGCAAAAAGCCGCTCCACGGTGGTAAAGTCTCATCTTGTGTGTTGGACGAAGTGACAATAGTCACATTGAACCCTC

G TATGTTCG GATCTCG TGATCTTCCAGTTCTGGGGAG TTCGC CTCCGTTTCCATCGAG TTG TAGAGTTTTCCC

ottt

90 600 610 3 630

gaatatgttcgaagatctcgaaatgatcttc agttptggggagaattpgpaaaaptccgtttccatbgagaattgaatagagttttccc
gggagaattcgcaaaactccgtttccatcgagaattgaatagagttttccd

éAATATéTTCGAAéATCTCGAAATéATCTTCCAGTTCTGGGGAGAATTCGCAAAACTCCGTTTCCATCGAGAATTGAATAGAGTTTTCCC

90
90

180
180

270
270

360
360

450
450

540
540

630
630



GTATTTCGACCGGAG rc CATTACTGTGGAGATTCTGACT TTAGACATTCCATGECCCTCBGAGAGTGCTTTGTC

MAMMW i MfWMW{YW

610 600

PCR C2 : gtatttugaccqgaqaatutaatagaqauattautqtgqagattutgautaaaaaattaqacattccatgccctcggagaqtgctttgtc : 720
NPl tat ttcgaccggagaatctaatagagacattactgtggagattctgactaaaaaattagacattccatgeccctecggagagtget ttgt il
GTATTTCGACCGGAGAATCTAATAGAGACATTACTGTGGAGATTCTGACTAAAAAATTAGACATTCCATGCCCTCGGAGAGTGCTTTGTC

GTGCTAGGTCACTGACATATCCCTTTTTGTCTTTATTTGACCCC G TGGATTGGAT CG CGACCTTCCTGTCG GACCTCTGTG

WW\/\M ol “M\/\M{\ LA MMWNM i i)

510 500 470 460

PCR C2 : gtgctaggtcactgacatatccctttttgtctttatttgaccccaagaatggattggatcgaaacgaccttcctgtcgaagacctctgtg : 810
NOVROP Il t gctaggtcactgacatatccctttttgtctttatttgaccccaagaatggattggatcgaaacgaccttecctgtcgaagacctctgt gy
GTGCTAGGTCACTGACATATCCCTTTTTGTCTTTATTTGACCCCAAGAATGGATTGGATCGAAACGACCTTCCTGTCGAAGACCTCTGTG

TCTGT CATTTCTGACCGCACGG TCTCCATAGCC TTTTCCATTTTTGATAG GGTGCTGCCTTTGEGGTACTACTC TTATTTTAC

ottt

410 350 370
PCR_C2 : tctgtaaacatttctgaccgcacggaatctccatagccaattttccatttttgatagaaggtgctgcctttggtactactcttattttac : 900
NG ctgtaaacatttctgaccgcacggaatctccatageccaattttccatttttgatagaaggtgectgectttggtactactecttattttac el
TCTGTAAACATTTCTGACCGCACGGAATCTCCATAGCCAATTTTCCATTTTTGATAGAAGGTGCTGCCTTTGGTACTACTCTTATTTTAC

CTTCC CEGTTGGCGTGATTCAGTTTGAGC CGGATCCTGACGTGATACATCTTCGT

bt

OOVl c taatccaggaacttccataacgttggegtgattcagtttgagcaacggatecctgacgtgatacatcttcgt NN
N Ol t aatccaggaacttccataacgttggecgtgattcagtttgagcaacggatcctgacgtgatacatcttecgt NN
ATAATCCAGGAACTTCCATAACGTTGGCGTGATTCAGTTTGAGCAACGGATCCTGACGTGATACATCTTCGT

g comparison of the sequence obtained from PCR amplification and Sanger sequencing (R02-C3) and the expected
sequence.

CTTTTTTCTTTCTCATT CGG GGCTCAGTCCCACACTCTGATGGG C CCTCCGCACTCCGGCGCTCC TG c GAGTTCTCC

. e

ORIl cttttttctttctcattcggaaggectcagteccacactectgatgggaacaacctecgecactceccggegetccaatgaacaagagttet cofely
INOZBOCI  cttttttctttctcattcggaaggctcagtcccacactctgatgggaacaacctccgecactcecggegecteccaatgaacaagagttet ool el
ACTTTTTTCTTTCTCATTCGGAAGGCTCAGTCCCACACTCTGATGGGAACAACCTCCGCACTCCGGCGCTCCAATGAACAAGAGTTCTCC

GCCTTACTCTATTTAG TAGTGGTCGATCCCTCGEBG AGGGAGTTACATTCAT c CATEGTTATGTTCACGCGGTGATATTCTATCTT

MR hllm I Q ol , ﬂ HmJ T

IOl ccttactctatttagaatagtggtcgatcectegggagggagttacattcataacaacatgttatgttcacgecggtgatattctatet tjuiey
NIl ccttactctatttagaatagtggtcgatccctcgggagggagttacattcataacaacatgttatgttcacgecggtgatattctatct tjEuiey
GCCTTACTCTATTTAGAATAGTGGTCGATCCCTCGGGAGGGAGTTACATTCATAACAACATGTTATGTTCACGCGGTGATATTCTATCTT




PCR_C3
R02_C3

PCR_C3
R02_C3

PCR_C3
R02_C3

PCR C3
RO2_C3

PCR C3
RO2_C3

PCR_C3
RO2_C3

PCR_C3
R02_C3

TCC GAGTACTACCCTGTACTGAGTCTATGTCTGGGGAGCATACT TGACAGGBAGGCGETAGAGGGGTCCCCCACTTCBATTCCCGCCCT

30 240 250 260 270 280 290 300 310 3
tccaagagtactaccctgtactgagtctatgtctggggagcatacttgacaggaggcggtagaggggtcccccacttcecgattececgecct
tccaagagtactaccctgtactgagtctatgtctggggagcatacttgacaggaggcggtagaggggtcecccecceccacttcgatteccecgecct
TCCAAGAGTACTACCCTGTACTGAGTCTATGTCTGGGGAGCATACTTGACAGGAGGCGGTAGAGGGGTCCCCCACTTCGATTCCCGCCCT

CTTAGCATCTCCGATCCGAGATC GGGATTACTCCGTTATTTCGGTCCG GCCGGCCGGT TGGACCTACTTACCTTGCTTGTAGAC

20 330 340 350 360 370 380 390 400 4
cttagcatctccgatccgagatcaagggattactcecgttatttcggtccgaagecggecggtaatggacctacttaccttgettgtagac
cttagcatctccgatccgagatcaagggattactccecgttatttcggtccgaagecggecggtaatggacctacttaccttgettgtagac

CTTAGCATCTCCGATCCGAGATCAAGGGATTACTCCGTTATTTCGGTCCGAAGCCGGCCGGTAATGGACCTACTTACCTTGCTTGTAGAC

T CTGCGGBAGCT CCCTTTTGTGGTTGCTACC GACGATTTCTTTATGCCGGACCTCGBGAGATGCG CGATACGAG TTCT

10 420 430 440 450 460 470 480 490 5
taactgcggagctaacccttttgtggttgctaccaagacgatttctttatgeccggacctcgagatgcgaaaaacgatacgagaaattcta
taactgcggagctaacccttttgtggttgctaccaagacgatttctttatgccggacctcgagatgcgaaaaacgatacgagaaattcta
TAACTGCGGAGCTAACCCTTTTGTGGTTGCTACCAAGACGATTTCTTTATGCCGGACCTCGAGATGCGAAAAACGATACGAGAAATTCTA

G CTTATATACGG CGAGGGCGACCCGTGG TACATCGGTTTCTTACTCGTGC GG CTATTTCTTGGC CTTGGAC C

00 510 520 530 540 550 560 570 550 5

aagaacttatatacggaacgagggcgacccgtggaaatacatcggtttcttactcgtgcaaaggaactatttcttggcaacttggacaac

AAGAACTTATATACGGAACGAGGGCGACCCGTGGAAATACATCGGTTTCTTACTCGTGCAAAGGAACTATTTCTTGGCAACTTGGACAAC

T I CGATGTTTGTCCCGC GG GATCGGGATCTTTAC C GGCTTT T GCTTTCGTCTC TTCAT [TTAGCCGCG

B A e

ttataacgatgtttgtcccgcggaagatcgggatctttacaaaaacaaaaggctttataaagctttcecgtctcaattcatatttageccgegy

ttataacgatgtttgtcccgcggaagatcgggatctttacaaaaacaaaaggctttataaagectttcecgtctcaattcatatttageccgegy
TTATAACGATGTTTGTCCCGCGGAAGATCGGGATCTTTACAAAAACAAAAGGCTTTATAAAGCTTTCGTCTCAATTCATATTTAGCCGCG

GC TCTACGTTTGTGATCTCGT TATTTCGCTTCTCCGACATCTTACTGAGTTTCCCCCTCATCTTTTTGC GCCGCTCCACGG

30 420 410 400 350 380 370 360 350 3

agcaatctacgtttgtgatctcgtatatttcgcttctccgacatcttactgagtttcccectcatectttttgcaaaaagecgectceccacyggy

agcaatctacgtttgtgatctcgtatatttcgcttctccgacatcttactgagtttceccectcatectttttgcaaaaagecgetccacggl
AGCAATCTACGTTTGTGATCTCGTATATTTCGCTTCTCCGACATCTTACTGAGTTTCCCCCTCATCTTTTTGCAAAAAGCCGCTCCACGG

TGGT GTCTCATCTTGTGTGTTGGACG # GTGAC GTCAC TTGAACCCTCG AT TGTT CG/ GATCTC G/ TGATCTTCCAG

320 300 290 280

tggtaaagtctcatcttgtgtgttggacgaagtgacaatagtcacattgaaccctcgaatatgttcgaagatctcgaaatgatcttcecag]
tggtaaagtctcatcttgtgtgttggacgaagtgacaatagtcacattgaaccctcgaatatgttcgaagatctcgaaatgatcttccaq

TGGTAAAGTCTCATCTTGTGTGTTGGACGAAGTGACAATAGTCACATTGAACCCTCGAATATGTTCGAAGATCTCGAAATGATCTTCCAG

270
270

360
360

450
450

540
540

630
630

720
720

810
810



TTCTGGGGAG TTCGC CTCCGTTTCCATCGAG ITG TAGAGTTTTCCCGTATTTCGACCGGAG rcT TAGAGACATTAC

50 240 230 220 210 200 190 180 170 1
IOt t ct ggggagaattcgcaaaactcegtttccatcgagaattgaatagagttttccegtatttecgaccggagaatctaatagagacatta el
IO - t cCtggggagaattcgcaaaactccgtttccatcgagaattgaatagag cccgtatttcgaccggagaatctaatagagacattacelds

TTCTGGGGAGAATTCGCAAAACTCCGTTTCCATCGAGAATTGAATAGAGTTTTCCCGTATTTCGACCGGAGAATCTAATAGAGACATTAC

TGTGGAGATTCTGACTAA AATTAGACATTCCATGCCCTCGGAGAGTGCTTTGTCGTGC TAGGTC

60 0 120 110 100

PCR C3 : tgtggagattctgactaaaaaattagacattccatgccctcggagagtgctttgtcgtgctaggtca : 967
NOVRIOCIIN - 0 tggagattctgactaaaaaattagacattccatgccctcggagagtgetttgtcgtgectaggtcajel

TGTGGAGATTCTGACTAAAAAATTAGACATTCCATGCCCTCGGAGAGTGCTTTGTCGTGCTAGGTCA

h comparison of the sequence obtained from PCR amplification and Sanger sequencing (R01-C4) and the expected
sequence.

I GCAT TCCTCCTTCTCCTTTCTTTTATTATTTCGTTTATTATT TG ITre G G G GATGAGGTAGATACGGCCCCAT

30 60 70 80 90 100 110 120 130 1
IO Il t gcataaaaaatcctecttectectttettttattatttegtttattatttgaatttgaagaagaagaagatgaggtagatacggeccca tj ey
N Ot gcataaaaaatcctecttctectttettttattatttecgtttattatttgaatttgaagaagaagaagatgaggtagatacggcccecat el

TGCATAAAAAATCCTCCTTCTCCTTTCTTTTATTATTTCGTTTATTATTTGAATTTGAAGAAGAAGAAGATGAGGTAGATACGGCCCCAT

GAG GGAGTTTCCATGTG GAT T Tccce CTGCAGCTCCAGCT GTGATTGTTAG I TGGATC TAG GGGGC

Ll

PCR C4 : gagaaggagtttccatgtgaaagataataatcccaactgcagctccagctaaagtgattgttagaa aaatggatcaatagaaaaggggc
Nl agaaggagtttccatgtgaaagataataatcccaactgcagectccagectaaagtgattgttagaataaatggatcaatagaaaagggge

180
180

GAGAAGGAGTTTCCATGTGAAAGATAATAATCCCAACTGCAGCTCCAGCTAAAGTGATTGTTAGAATAAATGGATCAATAGAAAAGGGGC

TCTGCTGT CATGGATTTCTTTTTTTTCATTGACTEGCTCTGCTCCGCTCTTCCTCT CEAGGABAGACTTGTT

MMMMMMMMMM

IOt ctgctgtaacatggatttecttttttttcattgactgectetgectecegetettectctaaaaacgaggagagacttgttaaggtagtaagoaiy
N ctgctgtaacatggatttcttttttttcattgactgctctgetcegetcttectctaaaaacgaggagagacttgttaaggtagtaagowale
TCTGCTGTAACATGGATTTCTTTTTTTTCATTGACTGCTCTGCTCCGCTCTTCCTCTAAAAACGAGGAGAGACTTGTTAAGGTAGTAAGG

C GTTTGGTTTTTCC TGGGAT CGAGT TCATATTTGTTCCTAG GAGAC

360 370 390
PCR C4 : caagtttggtttttccaagaagaaagaatgggatggaagagaagaaaaaaacgagtagatcatatttgttcctagaaagagauaaaaata : 360
NN caagtttggtttttccaagaagaaagaatgggatggaagagaagaaaaaaacgagtagatcatatttgttcctagaaagagacaaaaat oIy
CAAGTTTGGTTTTTCCAAGAAGAAAGAATGGGATGGAAGAGAAGAAAAAAACGAGTAGATCATATTTGTTCCTAGAAAGAGACAAAAATA

TGCATTTGTG TGAG TC TGATCTTATCTTCATAGG G TGGTAC TGG TGGATC GGEGGGCTTGGGATATTTCC

10 420 430 440 450 460 470 480 490 5
IOt gcatttgtgaatgagaaatcaaatgatcttatcttcataggaagaaatggtacaatggaaaatggatcaagggggcttgggatatttccley
N gcatttgtgaatgagaaatcaaatgatcttatcttcataggaagaaatggtacaatggaaaatggatcaagggggcttgggatatttccl sy




TGCATTTGTGAATGAGAAATCAAATGATCTTATCTTCATAGGAAGAAATGGTACAATGGAAAATGGATCAAGGGGGCTTGGGATATTTCC

AACCGAATCTTTTTGCAAAAAGCCGCTCCACGGTGGTAAAGTCTCATCTTGTGTGT TGGACGAAGTGACAATAGT CACATTGAACCCTCG

IOl accgaatctttttgcaaaaageccgcteccacggtggtaaagtetcatecttgtgtgttggacgaagtgacaatagtcacattgaaccct cojeEy
NOVRIOr - o ccgaatctttttgcaaaaagccgectccacggtggtaaagtctcatcttgtgtgttggacgaagtgacaatagtcacattgaaccctcofeae
AACCGAATCTTTTTGCAAAAAGCCGCTCCACGGTGGTAAAGTCTCATCTTGTGTGTTGGACGAAGTGACAATAGTCACATTGAACCCTCG

AATATGTTCGAAGATCTCGAAATGATCTTCCAGTTCTGGGGAGAATTCGCA ACTCCGTTTCCATCGAGAATTGAATAGAGTTTTCCCG

PCR C4 : aatatgttcgaagatctcgaaatgatcttccagttctggggagaattcgcaaaactccgtttccatcgagaattgaatagagttttcccg : 630
NOVRIOr - o tat gt tcgaagatctcgaaatgatcttccagttctggggagaattcgcaaaactccgtttccatcgagaattgaatagagttttccooaely
AATATGTTCGAAGATCTCGAAATGATCTTCCAGTTCTGGGGAGAATTCGCAAAACTCCGTTTCCATCGAGAATTGAATAGAGTTTTCCCG

TATTTCGACCGGAGAATCTAATAGAGCTATTGAACCCGGTCTTCCAGACTTGC CAATTTATCGATTGAAGGBAATAACBAGTGAGATCACT

GOl - at ttcgaccggagaatctaatagagectattgaacccggtcecttccagacttgeccaatttatcgattgaaggaataacgagtgagatcact ey
NN a t t tcgaccggagaatctaatagagectattgaacccggtcttccagacttgeccaatttatcgattgaaggaataacgagtgagatcact e

TATTTCGACCGGAGAATCTAATAGAGCTATTGAACCCGGTCTTCCAGACTTGCCAATTTATCGATTGAAGGAATAACGAGTGAGATCACT

ACCATATCTTTTCCCGCAGCTGATGCAAAAGACAGTGGCTCGAAAGATGAAAAAAGTGAACTTTCAACTCGCCCTTGTGAATGAAAATTC

ol RO I - ccatatcttttc gctgatge gacagtggctco ga tgtgaatgaaaatt il
R02 C4 : EXe ttgtgaatgaaaatt N
ACCATATCTTTTCCCGCAGCTGATGCAAAAGACAGTGGCTCGAAAGATGAAAAAAGTGAACTTTCAACTCGCCCTTGTGAATGAAAATTC

ACTTGCAACATTTCACAGTCATATGAAACGCAACTTTTTCGATTCTT CGGTGCCGTTAGGAAAGGAAATGGAATTAAGTC

ol

PCR C4 : acttgcaacatttcacagtcatatgaaacgcaactttttcgattcttcggtgccgttaggaaaggaaatggaattaagtc : 890
N ct tgcaacatttcacagtcatatgaaacgcaactttttcgattcttcggtgeccgttaggaaaggaaatggaattaagt cClcEll
ACTTGCAACATTTCACAGTCATATGAAACGCAACTTTTTCGATTCTTCGGTGCCGTTAGGAAAGGAAATGGAATTAAGTC

i comparison of the sequence obtained from PCR amplification and Sanger sequencing (R47-C1) and the expected
sequence.

ACACCTT TACCCAGATTCCCAAGACGGCCGGGCAAATAAAGCCAAAAAACAAGCAGCTTCTCCTCTCCCGCTCCTCGCTTTTATTCAATT

9 110 120 130 1
PCR_Cl Hll-cacctttacccagattcccaagacggccgggcaaataaagccaaaaaacaagcagcecttctecteteccgetectegettttattcaat tjell)

IO cacctttacccagattcccaagacggccgggcaaataaagccaaaaaacaagcagcecttctectcectececgetectegettttattcaat el
ACACCTTTACCCAGATTCCCAAGACGGCCGGGCAAATAAAGCCAAAAAACAAGCAGCTTCTCCTCTCCCGCTCCTCGCTTTTATTCAATT

ATAAATAAAGAACCACTTTAATGAAGATTTATAGCATCAT TCAAGTAAATACAGATTAAGATC GTAAAAACATAAGCTTGTAATATAGCT

40 150 160 170 150 150 200 210 220 2



PCR _C1
R47 C1

PCR C1
R47 C1

PCR_C1
R47 C1

PCR C1
R47 C1

PCR C1
R47 C1

PCR_C1
R47 C1

PCR_C1
R47 C1

PCR Cl
R47 C1

ataaataaagaaccactttaatgaagatttatagcatcattcaagtaaatacagattaagatcgtaaaaacataagcttgtaatataget

ataaataaagaaccactttaatgaagatttatagcatcattcaagtaaatacagattaagatcgtaaaaacataagcttgtaatatagcet
ATAAATAAAGAACCACTTTAATGAAGATTTATAGCATCATTCAAGTAAATACAGATTAAGATCGTAAAAACATAAGCTTGTAATATAGCT

cGCccCcT TTCCAGACCAGTT TGC G CTAT G GGACCTGTAGACCCTATG T GATCATTCATACATAGCAT

s e M\AM&AN\ Al

250 260 270 290 300 310 3

acgcctaattccagaccagttaatgcaagaactataaagaaaggacctgtagaccctatgaaataaaaaagatcattcatacatagcata

acgcctaattccagaccagttaatgcaagaactataaagaaaggacctgtagaccctatgaaataaaaaagatcattcatacatagcatal
ACGCCTAATTCCAGACCAGTTAATGCAAGAACTATAAAGAAAGGACCTGTAGACCCTATGAAATAAAAAAGATCATTCATACATAGCATA

GTCC GCG CCCACTT TCTTTACT CTATGACCGGCCATCATATTAGC T CGTATTCCT GCTT TGCGCG

(\N\ﬂ /U\MM i JM\ MJM\N\A M A ’\(W pull J\MM

400

gtccaagcgaacccacttaaaatctttactaaactatgaccggccatcatattagcaaataaacgtattcctaaguttaatgugugaaaa

gtccaagcgaacccacttaaaatctttactaaactatgaccggccatcatattagcaaataaacgtattcctaagcttaatgcgcgaaaa)

GTCCAAGCGAACCCACTTAAAATCTTTACTAAACTATGACCGGCCATCATATTAGCAAATAAACGTATTCCTAAGCTTAATGCGCGAAAA

c TGAGGGATTAGCTC GGAGTACT GGGGCT GGG GTGGGACTCCTGCGGGT TGAG GCTT TG GACC

ittt i

420 430

caatgagggattagctcaaggagtactaaaaaaggggctaagggaagtgggactcctgcgggtaatgagaagcttaaaaaatgaagacca

caatgagggattagctcaaggagtactaaaaaaggggctaagggaagtgggactcctgecgggtaatgagaagcttaaaaaatgaagaccaj
CAATGAGGGATTAGCTCAAGGAGTACTAAAAAAGGGGCTAAGGGAAGTGGGACTCCTGCGGGTAATGAGAAGCTTAAAAAATGAAGACCA

TTCTTTAC TCCCACTATAGT TGCC T TGAGAGACCC GT TGACTTGTTACTGTG GCT

ttutttdLaaatcccactdtdgtddtgccaataaaaagagaaaatgagagacccaaagtaaLgdtaaaatgduttgttdutgtgaagutd

ttctttacaaatcccactatagtaatgccaataaaaagagaaaatgagagacccaaagtaacgataaaatgacttgttactgtgaagctall
TTCTTTACAAATCCCACTATAGTAATGCCAATAAAAAGAGAAAATGAGAGACCCAAAGTAACGATAAAATGACTTGTTACTGTGAAGCTA

T GGGATCATACCCTGCAGATTACG T CG GT GT CCGAGATGC GGG CGGTTGTTTCACATTGCCAG

ot ooy o Mwwﬂd\

600

taagggatpatappptgpagattapgaaataacgaaaaagtaaaagtaabbgagatgcaagggaaaaacggttgtttbacattgccagaa

taagggatcataccctgcagattacgaaataacgaaaaagtaaaagtaaccgagatgcaagggaaaaacggttgtttcacattgccagaal
TAAGGGATCATACCCTGCAGATTACGAAATAACGAAAAAGTAAAAGTAACCGAGATGCAAGGGAAAAACGGTTGTTTCACATTGCCAGAA

GACCACCTATTTGTTCGTTTACCAGGTTCGG Cc TC AT T GCTCTACCAGGGATTGCC GCATTTGGTACTGACTTTCCT

M\MWWWM i W\w L AL

650 640 630 0 610 600

agaccacctatttgttcgtttaccaggttcggaacaaaatcataaataagctctaccagggattgccaagcatttggtactgactttcct

agaccacctatttgttcgtttaccaggttcggaacaaaatcataaataagctctaccagggattgccaagcatttggtactgactttcect
AGACCACCTATTTGTTCGTTTACCAGGTTCGGAACAAAATCATAAATAAGCTCTACCAGGGATTGCCAAGCATTTGGTACTGACTTTCCT

CCTCCCTTTTTAGT CTGT CTG CG T TTTAGT CTGT CTG TG G TTTGAGT CT TG

O e o O e,

cctccctttttagtaactgtaactgaacgaaaaataaaaaatttagtaactgtaactgaatgaaaagaaatttgagtaactaaatgaaaa
cctccctttttagtaactgtaactgaacgaaaaataaaaaatttagtaactgtaactgaatgaaaagaaatttgagtaactaaatgaaaa

CCTCCCTTTTTAGTAACTGTAACTGAACGAAAAATAAAAAATTTAGTAACTGTAACTGAATGAAAAGAAATTTGAGTAACTAAATGAAAA

180
180

270
270

360
360

450
450

540
540

630
630

720
720

810
810



G TAGGAC CTCAGAGTTACTAG G G GATG TTTGTG TGAG TAC ccTTCC TTTG GAGGAT T

O A e

PCR C1 : gaaaataggaLaaaaLtLagagttaLtagaagaaagaaagatgaatttgtgaatgagaaatapaacct cc aatttgaagaggataaaat : 900
IN'WONENcaaaataggacaaaactcagagttactagaagaaagaaagatgaatttgtgaatgagaaatacaaccttccaatttgaagaggataaaatjeElgy
GAAAATAGGACAAAACTCAGAGTTACTAGAAGAAAGAAAGATGAATTTGTGAATGAGAAATACAACCTTCCAATTTGAAGAGGATAAAAT

GGTACAATGGC TTGATCAAGGBGGCTATGGGCCTTTTTATCACCATCCTTATCBCCGTTATCCTTCTTTTGATCATTATCBGECTTT
| | 'WM/\ AT
|
J
M’\& WM M\MNMNV\W\,M [ﬂ/ﬂ/\ /MNW\ Aﬂm UL I
PCR C1 : 990
R47_C1 : ggtacaatggcaaattgatcaagggggctatgggcctttttatcaccatccttatcgccgttatccttcttttgatcattatcgggcttt : 990

GGTACAATGGCAAATTGATCAAGGGGGCTATGGGCCTTTTTATCACCATCCTTATCGCCGTTATCCTTCTTTTGATCATTATCGGGCTTT

TGGCTTTCTGAGCCGGC GCCCCTGTGGGGG CGCCCTTACCCTTAG GGCTTGGGCTTGCTCTCCTCACACCTTTCATTCTCGTT

oot

310 270 240
PCR C1 : tggctttctgagccggcaagcccctgtgggggaacgcccttacccttagaaggcttgggcttgctctcctcacacctttcattctcgttd : 1080
WO - ogctttctgagccggcaagcccctgtgggggaacgecccttacccttagaaggcttgggecttgetectectcacacctttcattetegt tajuivel)
TGGCTTTCTGAGCCGGCAAGCCCCTGTGGGGGAACGCCCTTACCCTTAGAAGGCTTGGGCTTGCTCTCCTCACACCTTTCATTCTCGTTA

TCACCCTTTTTCTCGCCGTTATCGTTATCCTTCTTTTGATCATTGAT TAGCEG TAC GTCTAGTTATCAC TAGT TACAC

bttt b bl

70 140

PCR C1 : tcaccctttttctcgccgttatcgttatccttuttttgdtLdttgdtaatagcgaatdLaagtLtdgttdtuduaaatagtaatacacaa : 1170
WO caccctttttctegecegttatcgttatecettettttgatcattgataatagecgaatacaagtctagttatcacaaatagtaatacacaaj iyl
TCACCCTTTTTCTCGCCGTTATCGTTATCCTTCTTTTGATCATTGATAATAGCGAATACAAGTCTAGTTATCACAAATAGTAATACACAA

TTGACT TAGG C GATTATCATCTTGTT T GGATC ACTATC GAG CCGTGTTCCC

T A

IOt tgactaaaataggaaacaagattatcatcttgttaataaaaggatcactatcaaagagaaccgtgttcoccuyyst
WO tgactaaaataggaaacaagattatcatcttgttaataaaaggatcactatcaaagagaaccgtgttcccl il
TTGACTAAAATAGGAAACAAGATTATCATCTTGTTAATAAAAGGATCACTATCAAAGAGAACCGTGTTCCC

j comparison of the sequence obtained from PCR amplification and Sanger sequencing (R47-C2) and the expected
sequence.

GCGG TGG GGG CG ACGG ATGCTGTTTAGGGT GACTCGCTTTTAT TCAAT TAT T G CCACTTT TG GATTTATA GCATC

PCR C2 : agcggatgggggcgacggatgctgtttagggtgactcgcttttattcaattataaataaagaaccactttaatgaagatttatagcatca : 90
WO IR gcggatgggggcgacggatgctgtttagggtgactecgettttattcaattataaataaagaaccactttaatgaagatttatagcatcali 90

TTC GT TACAGATT GATCGT CAT GCTTGT TATAGCTACGCCT TTCCAGACCAGTT T@C G CTAT G

ot

100 120 130 140 150 160 170 18¢

PCR C2 : ttuaaqtaaatauaqattaagdthtaaaaacataaqcttgtaatdtdqctdcgcctaattccdgdccaqttaatqcaagaactdtdddg : 180
RO t cCaagtaaatacagattaagatcgtaaaaacataagcttgtaatatagctacgectaattccagaccagttaatgcaagaactataaag)ue)




PCR C2
R47 C2

PCR C2
R47_C2

PCR_C2
R47 C2

PCR_C2
R47 C2

PCR C2
R47_C2

PCR C2
R47 C2

PCR_C2
R47_C2

TTCAAGTAAATACAGATTAAGATCGTAAAAACATAAGCTTGTAATATAGCTACGCCTAATTCCAGACCAGTTAATGCAAGAACTATAAAG

GGACCTGTAGACCCTATG T GATCATTCATACATAGCATAGTCC GCG CCCACTT TCTTTACT CTATG

J\AWJ\M“M s A

’JL 210 220 230 260

aaaggacctgtagaccctatgaaataaaaaagatcattcatacatagcatagtccaagcgaacccacttaaaatctttactaaactatgd

aaaggacctgtagaccctatgaaataaaaaagatcattcatacatagcatagtccaagcgaacccacttaaaatctttactaaactatgal
AAAGGACCTGTAGACCCTATGAAATAAAAAAGATCATTCATACATAGCATAGTCCAAGCGAACCCACTTAAAATCTTTACTAAACTATGA

CCGGCCATCATATTAGC T CGTATTCCT GCTT TGCGCG C TGAGGGATTAGCTC GGAGTACT GGGGCT

bl /\MJ\ A/\f\,\f\ﬂmﬂk I\

280 300 310

360

ccggccatcatattagcaaataaacgtattcctaagcttaatgcgcgaaaacaatgagggattagctcaaggagtactaaaaaaggggct

ccggccatcatattagcaaataaacgtattcctaagcttaatgcgcgaaaacaatgagggattagctcaaggagtactaaaaaaggggcet
CCGGCCATCATATTAGCAAATAAACGTATTCCTAAGCTTAATGCGCGAAAACAATGAGGGATTAGCTCAAGGAGTACTAAAAAAGGGGCT

GGG GTGGGACTCCTGBCGGGT TGAG GCTT TG GACCATTCTTTAC TCCCACTATAGT TGCC T [}

380 390 400 410 2¢ 430 440

aagggaagtgggactcctgcgggtaatgagaagcttaaaaaatgaagaccattctttacaaatcccactatagtaatgccaataaaaaga
aagggaagtgggactcctgcgggtaatgagaagcttaaaaaatgaagaccattctttacaaatcccactatagtaatgccaataaaaaga

AAGGGAAGTGGGACTCCTGCGGGTAATGAGAAGCTTAAAAAATGAAGACCATTCTTTACAAATCCCACTATAGTAATGCCAATAAAAAGA

G TGAGAGACCC GT CGAT TGACTTGTTACTGTG GCTAT GGGATCATACCCTGCAGATTACG T CG

A ﬂj\/\/\[\M /\\ﬂl\f\ AﬂM\M\N\/\\A J\J\MMWW\MABA /\ﬂ/\

L-L..J :'\[
gaaaatgagagacccaaagtaacgataaaatgacttgttactgtgaagctataagggatcataccctgcagattacgaaataacgaaaaa

gaaaatgagagacccaaagtaacgataaaatgacttgttactgtgaagctataagggatcataccctgcagattacgaaataacgaaaaaj
GAAAATGAGAGACCCAAAGTAACGATAAAATGACTTGTTACTGTGAAGCTATAAGGGATCATACCCTGCAGATTACGAAATAACGAAAAA

GT GT CCGAGATGC GGG CGGTTGTTTCACATTGCCAG GACCACCTATTTGTTCGTTTACCAGGTTCGG C

o Mvm gl MWMWM

:H' 560 0 610

gtaaaagtaaccgagatgcaagggaaaaacggttgtttcacattgccagaaagaccacctatttgttcgtttaccaggttcggaacaaaa

gtaaaagtaaccgagatgcaagggaaaaacggttgtttcacattgccagaaagaccacctatttgttecgtttaccaggttcggaacaaaal
GTAAAAGTAACCGAGATGCAAGGGAAAAACGGTTGTTTCACATTGCCAGAAAGACCACCTATTTGTTCGTTTACCAGGTTCGGAACAAAA

TCAT T GCTCTACCAGGGATTGCC GCATTTGGTACTGACTTTCCTCCTCCCTTTTTAGT CTGT CTG cG T

gl

620

tcataaataagctctaccagggattgccaagcatttggtactgactttcctcce ccctttttagtaaptgtaaptgaapgaaaaataaaa

tcataaataagctctaccagggattgccaagcatttggtactgactttcctecctcectttttagtaactgtaactgaacgaaaaataaaa

TCATAAATAAGCTCTACCAGGGATTGCCAAGCATTTGGTACTGACTTTCCTCCTCCCTTTTTAGTAACTGTAACTGAACGAAAAATAAAA

TTTAGT CTGT CTG [ ¢] G TTTGAGT CT rG G TAGGAC CTCAGAGTTACTAG G G

o e

560

aatttagtaactgtaactgaatgaaaagaaatttgagtaactaaatgaaaagaaaataggacaaaactcagagttactagaagaaagaas

aatttagtaactgtaactgaatgaaaagaaatttgagtaactaaatgaaaagaaaataggacaaaactcagagttactagaagaaagaaaj
AATTTAGTAACTGTAACTGAATGAAAAGAAATTTGAGTAACTAAATGAAAAGAAAATAGGACAAAACTCAGAGTTACTAGAAGAAAGAAA

270
270

360
360

450
450

540
540

630
630

720
720

810
810



GATG [TTGTG IFGA G TAC CCTTCC IT1G GAGG AT IGGTAC IGGC TTGAT C GGGGGCTATGGEGCCT T

Ll MMmmM i

470

PCR C2 : gatgaatttgtgaatgagaaatapaacct cc gc : 900
IN'WE Ol atgaatttgtgaatgagaaatacaaccttce : 900
GATGAATTTGTGAATGAGAAATACAACCTTCCAATTTGAAGAGGATAAAATGGTACAATGGCAAATTGATCAAGGGGGCTATGGGCCTTT

TTATCACCATCCTTATCGCCGTTATCGTCCTTGT CGTGGGEGGCGACCTTTATCTTCATC TTTET TTTTAGTATAACCTCTTTCCAG
380 ’7\‘ 360 3 3 330 >l'l 300
PCR C2 : [AsciderEleler-Ade atcgccgt ,tttatbttbatbtttqfaaaa tttagtataacctctttccagiierly

R47:C2 : ttatcaccatccttathqﬁcgttatcgtccttgtcgtgggggcgacctttatcttcatctttgtaaaattttagtataacctctttccag : 990
TTATCACCATCCTTATCGCCGTTATCGTCCTTGTCGTGGGGGCGACCTTTATCTTCATCTTTGTAAAATTTTAGTATAACCTCTTTCCAG

CTAGAGTGG GC 5 TCCCCTTGGGGGGATTTTTTACGATATGCTCGACT CGTCT TCGT TTTGACCG GCGCC | TT C

PCR C2 1080

R47_C2 1080
CTAGAGTGGAAGCTTTTAATCCCCTTGGGGGGATTTTTTACGATATGCTCGACTACGTCTAATCGTTTTTGACCGAAGCGCCATATTATC
CACTGGTAGCAGAAGCTGACC G [ G GGGCCGGTACAGGATTTTCCTGCACTTTTTC TAGTTTAAGG

PCR C2 : cactggtagcagaagctgaccaaaagaaaaagtaaaagtaaaagggccggtacaggattttcctgcactttttcaaataatagtttaagg : 1170

WOV Cactggtagcagaagctgaccaaaagaaaaagtaaaagtaaaagggccggtacaggattttcectgecactttttcaaataatagtttaagg iyl
CACTGGTAGCAGAAGCTGACCAAAAGAAAAAGTAAAAGTAAAAGGGCCGGTACAGGATTTTCCTGCACTTTTTCAAATAATAGTTTAAGG

GTTG GG TGATTGTCCTTTCGTG rc \C T T CCCAGACT GC

1238
1238

PCR _C2 : gttgaaaggaatgattgtcctttcgtgaaatcataaataactaataaa ccagactaagcaaaataat]
IOt tgaaaggaatgattgtcctttcgtgaaatcataaataactaataaacccagactaagcaaaataat

GTTGAAAGGAATGATTGTCCTTTCGTGAAATCATAAATAACTAATAAACCCAGACTAAGCAAAATAAT

x comparison of the sequence obtained from PCR amplification and Sanger sequencing (R47-C3) and the expected
sequence.

CACCT TTACCCA GATTCCCAAGACGGCCGGGC T GCC CAAGCAGCTTCTCCTCTCCCGCTCCTCGCTTTTATTC
PCR C3 aaaaauauctttdcccdgdttcccaagdcgqccqggcdddtdaagccaaaaaacaagcdgcttctcctctcccgctcctcgcttttattc : 90
WO aaaacacctttacccagattcccaagacggcegggcaaataaageccaaaaaacaagcagettctecctcteccgetectegettttat tcji 90

AAAAACACCTTTACCCAGATTCCCAAGACGGCCGGGCAAATAAAGCCAAAAAACAAGCAGCTTCTCCTCTCCCGCTCCTCGCTTTTATTC

TTAT T G CCACTTT TG GATTTATAGCATCATTC GT TACAGATT GATCGT CAT GCTTGT TAT

T e

PCR C3 : aattataaataaagaaccaLtttaatgaagatttatagpatLattLaagtaaataLagattaagatpgtaaaaapataagc tqtaatat : 180




R47 C3

PCR_C3
R47 C3

PCR_C3
R47_C3

PCR_C3
R47 C3

PCR_C3
R47 C3

PCR_C3
R47 C3

PCR C3
R47 C3

PCR C3
R47 C3

aattataaataaagaaccactttaatgaagatttatagcatcattcaagtaaatacagattaagatcgtaaaaacataagcttgtaatat
AATTATAAATAAAGAACCACTTTAATGAAGATTTATAGCATCATTCAAGTAAATACAGATTAAGATCGTAAAAACATAAGCTTGTAATAT

GCTACGCCT TTCCAGACCAGTT TGC G CTAT G GGACCTGTAGACCCTATG T GATCATTCATACATAG

O, A

250 260 300 310

agctacgcctaattccagaccagttaatgcaagaactataaagaaaggacctgtagaccctatgaaataaaaaagatcattcatacatagy

agctacgcctaattccagaccagttaatgcaagaactataaagaaaggacctgtagaccctatgaaataaaaaagatcattcatacatag]
AGCTACGCCTAATTCCAGACCAGTTAATGCAAGAACTATAAAGAAAGGACCTGTAGACCCTATGAAATAAAAAAGATCATTCATACATAG

CATAGTCC GCG CCCACTT TCTTTACT CTATGACCGGCCATCATATTAGC T CGTATTCCT GCTT TGCGCG

CATAGTCCAAGCGAACCCACTTAAAATCTTTACTAAACTATGACCGGCCATCATATTAGCAAATAAACGTATTCCTAAGCTTAATGCGCG

C TGAGGGATTAGCTC GGAGTACT A GGGGC T GGG GTGGGACTCCTGCGGGT TGAG GCTT G G

aaaacaatgagggattagctéaaggagtactéaaaaagggéctaagggaagtgggactcctgcgggtaatgagaagcttaaaaaatgaaé
aaaacaatgagggattagctcaaggagtactaaaaaaggggctaagggaagtgggactcctgcgggtaatgagaagcttaaaaaatgaad,

AAAACAATGAGGGATTAGCTCAAGGAGTACTAAAAAAGGGGCTAAGGGAAGTGGGACTCCTGCGGGTAATGAGAAGCTTAAAAAATGAAG

CCATTCTTTAC TCCCACTATAGT TGCC T GAG TGAGAGACCC GT CGAT TGACTTGTTACTGTG

b kbl

520 530 540 560 570 580

accattctttacaaatcccactatagtaatgccaataaaaagagaaaatgagagacccaaagtaacgataaaatgacttgttactgtgaa
accattctttacaaatcccactatagtaatgccaataaaaagagaaaatgagagacccaaagtaacgataaaatgacttgttactgtgaa
ACCATTCTTTACAAATCCCACTATAGTAATGCCAATAAAAAGAGAAAATGAGAGACCCAAAGTAACGATAAAATGACTTGTTACTGTGAA

GCTAT GGGATCATACCCTGCAGATTACG T CG GT GT CCGAGATGC GGG CGGTTGTTTCACATTGCC

640

gctataagggatcataccctgcagattacgaaataacgaaaaagtaaaagtaaccgagatgcaagggaaaaacggttgtttcacattgcece

GCTATAAGGGATCATACCCTGCAGATTACGAAATAACGAAAAAGTAAAAGTAACCGAGATGCAAGGGAAAAACGGTTGTTTCACATTGCC

G GACCACCTATTTGTTCGTTTAC CAGGTTCGG C TCAT T GCTCTACCAGGGATTGCC GCATTTGGTACTGACTT

T T o L

agaaagaccacctatttgttcgtttaccaggttcggaacaaaatcataaataagctctaccagggattgccaagcatttggtactgactt
agaaagaccacctatttgttcgtttaccaggttcggaacaaaatcataaataagctctaccagggattgccaagcatttggtactgactt
AGAAAGACCACCTATTTGTTCGTTTACCAGGTTCGGAACAAAATCATAAATAAGCTCTACCAGGGATTGCCAAGCATTTGGTACTGACTT

TCCTCCTCCCTTTTTAGT CTGT CTG CG T TTTAGT CTGT CTG TG G TTTGAGT cT TG

570 560 550 540 530 520 510 500

58 3

tccectttttagtaactgtaactgaacgaaaaataaaaaatttagtaactgtaactgaatgaaaagaaatttgagtaactaaatd
tcctcctcecctttttagtaactgtaactgaacgaaaaataaaaaatttagtaactgtaactgaatgaaaagaaatttgagtaactaaatq
TCCTCCTCCCTTTTTAGTAACTGTAACTGAACGAAAAATAAAAAATTTAGTAACTGTAACTGAATGAAAAGAAATTTGAGTAACTAAATG

270
270

360
360

450
450

540
540

630
630

720
720

810
810



G TAGGAC CTCAGAGTTACTAG G G GATG TTTETG TGAG TAC CCTTCC TTTG GAGGAT

o A A

490

OOl - o 2 agaaaataggacaaaactcagagttactagaagaaagaaagatgaatttgtgaatgagaaatacaaccttccaatttgaagaggat oy
WO caagaaaataggacaaaactcagagttactagaagaaagaaagatgaatttgtgaatgagaaatacaaccttccaatttgaagaggat ol
AAAAGAAAATAGGACAAAACTCAGAGTTACTAGAAGAAAGAAAGATGAATTTGTGAATGAGAAATACAACCTTCCAATTTGAAGAGGATA

TGGTAC TGGC TTGATC GGGGGCTATGGGCCTTTTTATCACCATCCTTATCGCCGTTATCCTTCTTTTGATCATTATCGGG

A

PCR_C3 : aaatggtacaatggcaaattgatcaagggggctatgggcctttttatcaccatccttatcgccgttatccttcttttgatcattatcggg : 990
R47 C3 : tggtacaatggc ccatc atcgccgttatc gatcattatcggyerEl)
AAATGGTACAATGGCAAATTGATCAAGGGGGCTATGGGCCTTTTTATCACCATCCTTATCGCCGTTATCCTTCTTTTGATCATTATCGGG

CTTTTGGCTTTCTGAGCCGGC GCCCCTGTGGGGG CGCCCTTACCCTTAG GGCTTGGGCTTGCTCTCCTCACACCTTTCATTCTC

N\mmmm vamw MJM A/MA MMMMW\W\ il

PCR C3 : tgggct gctctcctcaracctttcattctc : 1080
R47 C3 : 1080

cTTTTéécTTTcTéAéCCGGCAAGCCCCTGTGGGGGAACGCCCTTACCCTTAGAAGGCTTGGGCTTGCTCTCCTCACACCTTTCATTCTC

GTTATCACCCTTTTTCTCGCCGTTATCGTTATCCTTCTTTTGATCATTGAT TAGCG TAC GTCTAGTTATCAC TAGT TAC

MAMWLMMM | MM\M\ 1 A o

140
PCR C3 : gttatcaccctttttctcgccgttatcgttatccttcttttgatcattgataatagcgaatacaagtctagttatcacaaataqtaatac : 1170
WOt tatcaccctttttctecgececgttategttatecttecttttgatcattgataatagcgaatacaagtctagttatcacaaatagtaatac eyl
GTTATCACCCTTTTTCTCGCCGTTATCGTTATCCTTCTTTTGATCATTGATAATAGCGAATACAAGTCTAGTTATCACAAATAGTAATAC

CAATTGACT TAGG CAAGATTATC ATCTTGTTAAT GGATCACTATC GAG
L i
130 100 90
PCR C3 : taggaaacaagattatcatcttgttaat‘ aggatcactatcaaagagaa : 1235
R47 C3 1235

ACAATTGACTAAAATAGGAAACAAGATTATCATCTTGTTAATAAAAGGATCACTATCAAAGAGAA

1 comparison of the sequence obtained from PCR amplification and Sanger sequencing (R47-C4) and the expected
sequence.

CTCGCTTTTATTCAATTAT T GAACCACT T TAAT GAA GATTTATAGCATCATT CAAGT TACAGATTAAGATCGT CAT
Wl ’ “
i | i
IR A AR A
1 y_
40 50 60 70 80 a0 100 110 120
O gE N ctcgcttttattcaattataaataaagaaccactttaatgaagatttatagcatcattcaagtaaatacagattaagatcgtaaaaacatj 90
BN Ctcgcttttattcaattataaataaagaaccactttaatgaagatttatagcatcattcaagtaaatacagattaagatcgtaaaaacatj 90

CTCGCTTTTATTCAATTATAAATAAAGAACCACTTTAATGAAGATTTATAGCATCATTCAAGTAAATACAGATTAAGATCGTAAAAACAT

GCTTGT TATAGCTACGCCT TTCCAGACCAGTT TEC G CTAT G GGACCTGTAGACCCTATG T GAT

210

IOl - agct tgtaatatagctacgecctaattccagaccagttaatgcaagaactataaagaaaggacctgtagaccctatgaaataaaaaaga tjEeely



R47 CA4

PCR_C4
R47 C4

PCR C4
R47_C4

PCR C4
R47 C4

PCR_C4
R47 C4

PCR_C4
R47 C4

PCR_C4
R47 C4

PCR_C4
R47 C4

aagcttgtaatatagctacgcctaattccagaccagttaatgcaagaactataaagaaaggacctgtagaccctatgaaataaaaaagat
AAGCTTGTAATATAGCTACGCCTAATTCCAGACCAGTTAATGCAAGAACTATAAAGAAAGGACCTGTAGACCCTATGAAATAAAAAAGAT

CATTCATACATAGCATAGTCC GCG CCCACTT TCTTTACT CTATGACCGGCCATCATATTAGC T CGTATTCCT

ot

220 230 280 300

cattcatacatagcatagtccaagcgaacccacttaaaatctttactaaactatgaccggccatcatattagcaaataaacgtattccta

cattcatacatagcatagtccaagcgaacccacttaaaatctttactaaactatgaccggccatcatattagcaaataaacgtattcctal
CATTCATACATAGCATAGTCCAAGCGAACCCACTTAAAATCTTTACTAAACTATGACCGGCCATCATATTAGCAAATAAACGTATTCCTA

GCTT TGCGC G c TGAGGGATTAGCTC GGAGTACT GGGGCT GGG GTGGGACTCCTGCGGGT TGAG GC

agcttaatgcgcgaaaacaatgagggattagctcaaggagtactaaaaaaggggctaagggaagtgggactcctgcgggtaatgagaagg

agcttaatgcgcgaaaacaatgagggattagctcaaggagtactaaaaaaggggctaagggaagtgggactcct tgcgggtaatgagaagc
AGCTTAATGCGCGAAAACAATGAGGGATTAGCTCAAGGAGTACTAAAAAAGGGGCTAAGGGAAGTGGGACTCCTGCGGGTAATGAGAAGC

TT TG GACCATTCTT TAC TCCCACTATAGT TGCC T GAG TGAGAGACCC GT CGAT TGAC

A A Ao MQE/\M\/\ Al ﬁJ\ﬂ

410

tfaaaaaafqaaqa((attuttta(aaaf(c'a(rafaqfaafq((aataaaaagagaaaatgagagacccaaagtaacgataaaatgac

ttaaaaaatgaagaccattctttacaaatcccactatagtaatgccaataaaaagagaaaatgagagacccaaagtaacgataaaatgac
TTAAAAAATGAAGACCATTCTTTACAAATCCCACTATAGTAATGCCAATAAAAAGAGAAAATGAGAGACCCAAAGTAACGATAAAATGAC

TTGTTACTGTG GCTAT GGGATCATACCCTGCAGATTACG T cCG GT GT CCGAGATGC GGG CGGTT
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500 510
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ttgttactgtgaagctataagggatcataccctgcagattacgaaataacgaaaaagtaaaagtaaccgagatgcaagggaaaaacggtt
TTGTTACTGTGAAGCTATAAGGGATCATACCCTGCAGATTACGAAATAACGAAAAAGTAAAAGTAACCGAGATGCAAGGGAAAAACGGTT

GTTTCACATTGCCAG GACCACCTATTTGTTCGTTTACCAGGTTCGG C T CAT I GCTCTACCAGGGAT TGCC GCAT

gtttcacattgccagaaagaccacctatttgttcgtttaccaggttcggaacaaaatcataaataagctctaccagggattgccaagcecat
gtttcacattgccagaaagaccacctatttgttcgtttaccaggttcggaacaaaatcataaataagctctaccagggattgccaagcat]
GTTTCACATTGCCAGAAAGACCACCTATTTGTTCGTTTACCAGGTTCGGAACAAAATCATAAATAAGCTCTACCAGGGATTGCCAAGCAT

TTGETACTGACTTTCCTCCTCCCTTTTTAGT CTGT CTG CG T TTTAGT CTGT cCTG TG G TTT

1 0 e

ttqqtautqautttcctuutccctttttaqtaactqtaactqaacqaaaaataaaaaatttaqtaactqtaactqaatqaaaaqaaattt
ttggtactgactttcctcctceccctttttagtaactgtaactgaacgaaaaataaaaaatttagtaactgtaactgaatgaaaagaaattt

TTGGTACTGACTTTCCTCCTCCCTTTTTAGTAACTGTAACTGAACGAAAAATAAAAAATTTAGTAACTGTAACTGAATGAAAAGAAATTT

GAGT CT TG G TAGGAC CTCAGAGTTACTAG G G GATG TTTGTG TGAG TAC CCTTCC

gagtaactaaatgaaaagaaaataggacaaaactcagagttactagaagaaagaaagatgaatttgtgaatgagaaatacaaccttccaa)
gagtaactaaatgaaaagaaaataggacaaaactcagagttactagaagaaagaaagatgaatttgtgaatgagaaatacaaccttccaall
GAGTAACTAAATGAAAAGAAAATAGGACAAAACTCAGAGTTACTAGAAGAAAGAAAGATGAATTTGTGAATGAGAAATACAACCTTCCAA
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ITTTGAAGAGGATAAAATGGTACAATGGCAAATTGATCAAGGGGGC TATGGGCCTTTTTATCACCATCCTTATCGCCGTTATCCTTCTTTI

O

tttqaaqaqqataaaatqqtauaatgqcaaattqatcaangqgctatngcctttttatcaccatccttatugccgttatccttutttt

ccatccttatcgeccgttate
TTTGAAGAGGATAAAATGGTACAATGGCAAATTGATCAAGGGGGCTATGGGCCTTTTTATCACCATCCTTATCGCCGTTATCCTTCTTTT

GATCATTATCGGGCTTTTGGCTTTCTGAGC CGGCAAGCCCCTGTGGGGGAACGCCCTTACCCTTAGAAGGCTTGGGCTTGCTCTCCTCAC

GATCATTATCGGGCTTTTGGCTTTCTGAGCCGGCAA&CCCCTéTGGGGGAACécCCTTACCCTTAGAAGGCTTGGGCTTGCTCTCCTCAC

AMCCTTTCATTCTCGTTATCACCCTTTTTCTCGCCGTTATCGTTATCCTTCTTTTGATCATTGATAATAGCGAATACAAGTC TAGTTATCA

acctttcattctcgttatcaccctttttctcgccgttatcgttatccttcttttgatcattgataatagcgaatacaagtctagttatca
acctttcattctcgttatcaccctttttctecgecgttatecgttatecttettttgatcattgataatagecgaatacaagtctagttatcyl
ACCTTTCATTCTCGTTATCACCCTTTTTCTCGCCGTTATCGTTATCCTTCTTTTGATCATTGATAATAGCGAATACAAGTCTAGTTATCA

900
900
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990

1080
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Figure S4 Circular map showing the distribution of MTPTs on MC1 and MC2 of S. officinalis mitogenome. The light
and dark blue lines of the outer circle represent MC1 and MC2 of the S. officinalis mitogenome, respectively. The
green line of the outer circle is the plastome of S. officinalis. The blue and yellow links in the inner circle represent
MTPTs on MC1 and MC2 of the S. officinalis mitogenome, respectively. The plastid-derived PCGs and tRNA are

marked in the plastome and mitogenome, respectively.
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Figure S5 Alignment of the Nanopore long reads to the MTPTs and their flanking sequences in the mitogenome of S.
officinalis. Panels a-w show the alignment of the Nanopore long reads to the 21 MTPT sequences on MC1 (mtptO1 to
mtpt21) and 2 MTPT sequences on MC2 (mtpt22 to mtpt23). The figures were generated using IGV. The MTPT
sequence was shown on the top of each figure with its coordinates. The coverage depth was shown with a blue bar
chart. The reads were represented with gray lines. The regions in gray represent a match. The purple regions
represent small indels. Regions shown with other colors represent mismatched bases. The MTPT sequences are
indicated with red lines that have arrowheads at each end. The flanking sequences that are 2000 bp long are indicated
with red lines without arrowheads.

a alignment of Nanopore long reads to mtptO1 and its flanking sequences.
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b alignment of Nanopore long reads to mtpt02 and its flanking sequences.
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¢ alignment of Nanopore long reads to mtpt03 and its flanking sequences.
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d alignment of Nanopore long reads to mtpt04 and its flanking sequences.
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e alignment of Nanopore long reads to mtpt05 and its flanking sequences.
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f alignment of Nanopore long reads to mtpt06 and its flanking sequences.
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g alignment of Nanopore long reads to mtpt07 and its flanking sequences.
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h alignment of Nanopore long reads to mtpt08 and its flanking sequences.
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i alignment of Nanopore long reads to mtpt09 and its flanking sequences.
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j alignment of Nanopore long reads to mtpt10 and its flanking sequences.
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k alignment of Nanopore long reads to mtpt11 and its flanking sequences.
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| alignment of Nanopore long reads to mtpt12 and its flanking sequences.
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m alignment of Nanopore long reads to mtpt13 and its flanking sequences.
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n alignment of Nanopore long reads to mtptl4 and its flanking sequences.
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o alignment of Nanopore long reads to mtpt15 and its flanking sequences.
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p alignment of Nanopore long reads to mtptl6 and its flanking sequences
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g alignment of Nanopore long reads to mtpt17 and its flanking sequences.
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r alignment of Nanopore long reads to mtpt18 and its flanking sequences.
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s alignment of Nanopore long reads to mtpt19 and its flanking sequences.
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t alignment of Nanopore long reads to mtpt20 and its flanking sequences.
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u alignment of Nanopore long reads to mtpt21 and its flanking sequences.
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v alignment of Nanopore long reads to mtpt22 and its flanking sequences.
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w alignment of Nanopore long reads to mtpt23 and its flanking sequences.
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Figure S6 Alignments of the RNA sequencing reads to the coding sequences of twenty PCGs in the mitogenome of S.
officinalis. The reference sequences are shown at the bottom. The gray lines above represent the reads mapped to
the reference sequence. Bases matching those in the reference sequences are shaded in gray. Bases not matching
those in the reference sequences are shown in green for “A”, brown for “G”, blue for “C”, and red for “T”. The RNA
editing sites are shown in the red squares.

a alignment of RNA-seq reads to the coding sequence of atp4. 11 RNA-seq editing sites: atp4-59, 71, 89, 118, 215,
227, 248, 251, 395, 407, and 416 were highlighted in red squares.

72 bp
160 bp 170 bp 180 bp 190 bp 200 bp 210 bp 220 bp

| atpd-59 | at_p%_-'?‘l | I atp%gn | | latp4-118I |

tctatleftatttgtgcatlclaagttcgaagaagatcticlaatctataatgaagaaatgatagtagetfcfgttgttt

T2 bp
310 b 320 b 330 by 340 b 350 by 360 b 370 b
| " atpa-215 1T atpd-227 i ! " atpd-248 iatpd-251l L i
i o] = =L
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72 bp
460 bp 470 bp 480 bp 490 by 500 bp 510 bp 520 bp

\ | I I I L atp44395 I atp4-407 | atp4-416 |

[0 - 5867]

agtgcaagectttcttatgecgaaacctaaatgttaagtfclagecaacacttelcflaaatgeccalefttettetegteg



b alignment of RNA-seq reads to the coding sequence of atp6. Eight RNA-seq editing sites: atp6-26, 77, 146, 164, 172,
311, 370, and 372 were highlighted in red squares.

75 bp

117 bp atﬁ)S-ZB ﬁT bp 140 bp 150 bp 160 bp 17:: bp altp6-77 137 bp 197 bp

FTETTTTT] T]

gaggaaagticliotaccaaatacttggcaatccctoagtagagcttatttatgattttagttdcliaacctaataaacad
1 |

- 75 bp >
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\ “I"  atp6-146 1 | mThpafpﬁ-1RA 7 aln6-172 e | |
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- 75 bp >
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ttetlclattacccacaggagtececcacttecccttageccettttttagtactecettgagectaateleletlelattatttt

¢ alignment of RNA-seq reads to the coding sequence of atp8. Two RNA-seq editing sites: atp8-30 and 58 were
highlighted in red squares.

- 62 bp -
130 bp 140 bp 150 bp 160 bp 170 bp 180 b

tcacttatttiacacaattcttctgtcatgccttttcliltcttgactttctatattccat



d alignment of RNA-seq reads to the coding sequence of atp9. One RNA-seq editing site: atp9-212 was highlighted in
red squares.

72bp
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e alignment of RNA-seq reads to the coding sequence of ccmB. 13 RNA-seq editing sites: ccmB-28, 80, 87, 128,

286, 304, 313, 338, 367, 380, 424, 428, and 551 were highlighted in red squares.

74 bp
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75b -
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f alignment of RNA-seq reads to the coding sequence of ccmC. 26 RNA-seq editing sites: ccmC-38, 76, 103, 115, 133,
161, 179, 184, 253, 281, 299, 331, 395, 399, 400, 436, 446, 458, 548, 568, 575, 605, 608, 614, 650, and 673 were
highlighted in red squares.

- 75 bp -
140 bp 150 bp 160 bp 170 bp 180 bp 190 bp 200 bp
| I | | 1 cemC-768 | I | ccmC-108
— +

Il

gatgtlcliaagaccaocogaoctacgcgcaaattctcattggatctlcloaottottcttaacaogcagatagctattlclatt
- 75 bp >
20 bp 230bp 240 bp 250 bp 260 bp 270bp 280 bp
ccmC-115 1 lccmC-183 | | I ccmC-161 | | ccmC-179icemC-184
L =

-483]

tﬂchggtagcaccactagaiuhtcaacaaggtggaaattcicgtattccctat tacat ttcct c c tlc




- 75 bp -

350 bp 360 bp 370 bp 380 b 390 bp 400 bp 410 bp
| lccmC-263 | ! | I cemC-281 1 | I ccmC-299 |
=

acaaaacatccclcftttttcttcgetcttccggaaccggtalclagaaatgggtgcttttt|lclfacgttgtttacett
- 75 bp -
350 bp 360 bp 370 bp 380 by 390 bp 400 bp 410bp
I lccmC-263 I I I I cemC-281 | | I_ccmC-299 I
- - = =

acaaaacatccc|cftttttcttcgectecttecggaaccaggtalclagaaatgggtgctttttfeftacgttgtttacett




530 bp

540 bp
ccmC-436 |

551
ccmC-446 |
—

75 bp
0 bp

v

570 bp 580 bp 5

cactgtgttttcaaaagcecttlc

ctgtcgaac|c

gctcctatt i

claatccgtgctggaccgatcgatataccaata

75 bp

r‘rmésﬂ‘l'&& I

660 bp

670 bp 690 bp
ctmC-H68 ccmQ-575 | \ |

680 bp

700 bp 710 b 72

ccmC-60

at

tggtacatcaatacatagtt

[

ctatagc

cattccaatcttgtctaactttgctaact

cttatlclaaccec




75bp

730 bp 740 bp 750 bp 760 bp 770 bp
| | L ccm

780 bp 790 bp 8

I | I ccm_C—673 | | |

[0- 10.00]

tattcattctaogaaacacatcttec

IC

tattccatcttttctcaaatct

L C |

ctttaaagogaagaaatcaaatagaaaq)



120 bp

lccmB

130 bp

140 bp

150 bp

74 bp

160 bp 170 bp 180 bp 190 bp
| | I ccmB-80  acmB-871

loaactatatlclaitaaacagatcttctcctctacaccaatcacagagtttttctctatttctcticlitatatlclotcat

200 bp
]

210 bp
|

220 bp
|

dcl

o8

74 bp

240 bp 250 bp 260 bp 270
| | | | | |

10- 68]

(:(:cttaatgctaggttttgaaaaagacittthJatgtcattcccalttaggtccgatthgaiccctccqttgttl



- 74 bp >

380 bp 390 bp 400 bp 410 bp 420 bp 430 bp 440 bp 450 bp
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g alignment of RNA-seq reads to the coding sequence of ccmFc. 17 RNA-seq editing sites: ccmFc-16, 38, 50, 52, 103,
122, 146, 151, 155, 310, 321, 334, 378, 390, 406, 1228, 1233 were highlighted in red squares.

75 bp
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h alignment of RNA-seq reads to the coding sequence of ccmFn. 30 RNA-seq editing sites: ccmFn-38, 98, 137, 142,
151, 165, 248, 256, 283, 371, 378, 713, 722, 732, 760, 782, 794, 809, 867, 958, 1276, 1304, 1321, 1336, 1354, 1387,
1448, 1472, 1484, 1519 were highlighted in red squares.
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atggtgt

clygatcctaagtttttatggattccttlcltttgttattgttaccggggtcgacccaaaagccataez

440 bp
| | |

450 bp
|

460 bp
| |

88 bp
470 bp

480 bp

500 bp
|

510 bp
|

480 bp
| ccmFEh-371 l"r‘mr_lfnl'%TR

\acgaggaggclatagagaaacicttttttattcctltcttt]glgaactt]ﬁlgtgaagaactccattctatctctccclcgttacgaaca




88 bp

820 bp 830 bp 840 bp 850 bp 860 bp 870 bp 880 bp 890 bp
c n-713 lcemEn-722 | ccmER-732 | ! lccmFd-760 | | |_ccm FIFI78?I demFn-794 |
f - = 1 B

tc_gtttcctat_gagcgagttcldgacccttttgttcgaaatttcttcgltlclgtaccgaaccgct1gcagaatldaaatcctgttc|dar:a
88 bp

920 bp 930 bp 940 bp 950 bp 960 bp 980 bp

|r~cm|§m-b§oq I I I | | I | I cch-Fnl-_E|3671 i I | I

cctatatuagctatacatcctccttgcaittatgccggagccgtcgccagtgctatgggctgtgglaltiatgtagatcaaaaatgaigi{



1,050 bp

1,080 by 1,070 bp 1,080 bp 1,090 bp
¢rn¥:n-9£8 | | |

gaaggatgccgccgaaaagactggaagactct1tugctctgttggatgcgtcggatcccgtatagcaagcgagctctttacc:tcaa%
88 bp
1,370 bp 1,380 bp 1,390 bp 1,400 b 1,410 bp 1,430 bp 1, 1,450 bp
| | ccmBn-1276 \ | comFn-1304 | _cciii-1321 \ cgmFn“4336 | |
= =
0- 1580

tcttggcatgtlﬁlggiggtttttaaccgtaggcatlitgclﬂaggaagtiggtgggctl&latcatgaattaggt

lclogggtgactgagtgatt



- 88 bp =

1,450 bp 460 bp 1,470 bp 1,480 bp 1,500 bp 1,510 bp 1,520 bp
| | CcmFn-13541 | I | ccann-Jfg‘g? | | I | | I
=

[0- 1823]

ggtggctggtggtttlglgggatcccgtagaaaatgcttcttttatgcctlglgggtattagccacagctigtattcattcagtaattcia:‘

- 88 bp >
v comPhas L UTT L oiffa “Thempnisf” T T el
- H = T

tcttgtacctlslctttc1taaiatlgtgactt1tcHatgctgtgtctHaggaaccttttcaatacggtccggattg:tagctlslccgtt<1



i alignment of RNA-seq reads to the coding sequence of cob. 12 RNA-seq editing sites: cob-114, 180, 298, 325, 358,
568, 853, 908, 982, 1015, 1084, and 1160 were highlighted in red squares.

63 bp
200 bp 210 bp 220 bp 230 bp 240 bp 250 bp

1 I | __cob-114 I | | 1 I |
[=

agttattgogtoggoggottlclygttcgttagectgogtatttogtttagtcattcagatagtgactagagod(
- 63 bp >
240 bp 250 bp 260 bp 270bp 280 bp 200 bp 30
I I I \ I I coh-180 ! |
—

lagtcattcagatagtgactggecgtttttttagctatgcattalclacgcctcatgtggatctag:



- 63 bp >
400 hé 410 bp 420 bp 430 bp 440 bp 450 bp
|

cob-29 I | cobr325 I | | | dob- isla

1]c|accttcataittiicgtgglctatatlilatgcgagttatagcagtcciagggaatttgttIiH

63 bp

650 b 660 b b 680 b 690 b 700 b
| L L |COb:'5€§P | L l L L

ccttaaatcgtttttttagtcttcat|clatttactcccctttattttagtaggecogccagtctt:



63 bp

950 bp 951 bp 97? bp 93(: bp 59:: bp 1,uu|o bp | cob-90'8‘|° by

gatclcfJatgccattcttcgtagtatacctgacaaatcgggaggtgtageccgcaatageceatfclagi
- 63 bp -

1,080 bp 1,090 bp 1,100 bp 1,110 bp 1,120 bp 1,130 bp

I cob-982 | I I | I ! cop-1015 " ! |

[0 - 4500]

ttcgcccgattlcl]accaaggaatattttggttgcttttoggcgogatflclgcttactactaggttagag:



1,180 bp
|

cob-1 984

1,190 bp
|

1,200 bp
|

63 bp

1,210 bp 1,220 bp 1,230 bp
| |

acaaatttctlcJettttcttttctttttcttttttgccataacgecccattctggogacgagttag:

63 bp
1,230 bp 1,240 bp 1,250 bp 1,260 bp 1,270 bp 1,280 bp 1,290 by
| | | | | I cah-M60 | | | | | |
[0-1001]

|cgagltggaagaggaattcctaattcttacal_dggataalgaaattcaaaaaagataggaaatd



j alignment of RNA-seq reads to the coding sequence of cox1. 15 RNA-seq editing sites: cox1-242, 254, 452, 515, 551,
590, 715, 761, 1078, 1186, 1405, 1413, 1433, 1489, and 1499 were highlighted in red squares.

- 84 bp >

::u‘: bp | uw 1- 242 35!7 bpcox1 954 :m: bp | 310 bp 38C|I bp I :m: bp | ann bp

ggcgaigataggtggatlﬂtggtaattggtl&lfgttccgaitctgataggtgcgcctgacalgg:aittcca:gat taaataata

84 bp

550 bp 560 bp 570 bp 580 bp 590 bp 600 bp 610 bp 620 bp 630b
dox1-452 | I I I I | I | | cox1- 515 | I |

0 - 4891

latttlcftagtcttcatctatctggtgtttcatccattttaggttctatcaattttataacaactatct|ccaacatgcgtggacect



- 84 bp =

630 bp 640 bp 650 bp 660 bp 670 bp 680 bp 690 b 700 bp 710 b
I | coxn-551 | I I | I | | _cox1-590 | | I I

acctggaatgactatgcatagatlclicccctatttgtttggtccgttectagtgacagcatteclclacttttattatcacttccgglt
84 bp

770 bp 780 bp 790 bp 800 bp 810 bp 820 bp 830 bp 840 bp 850
| | | | | | | | _cox14715 | | | | |

[0-552]

tttgatcctgctggagggggagaccctatatiataccagcatctctttlﬂggttcticggitttaaatggcccttttcagattc#



100 bp 110 bp 120 bp 130 bp 140 bp 150 bp 160 bp 170 bp 180 bp 190 bp
| | | | I cox1l761 | | | | | | | | | |

agcaccctgaagttla:atr:t:tcattctgcctggatl&lcggtatcataaglcalatcgttt:cactttttcgggaaaaccggttttcgggtatcta
96 bp
420 bp 430 bp 440 bp 450 b 460 bp 470 bp 480 bp 490 bp 500 bp 510 b
| | | | cox1-1078 ™ | \ I | | I | |
[0- 12546]

tttttgttcaccataggaggactcacgggaatagttlgltggcaaattctgggctagacattgctctacatgalacttattatgtggttgcacattt#



96 bp

520 bp 530 bp 540 bp 550 bp 560 bp 570 bp 580 bp 590 bp 600 bp
| | 1 | | I | cox1-1186 | | | | | I | |
]

ttatgtactttctatgggagcegtttttgectttatttgcaggatttfactattgggtaggtaaaatctttggtecggacataccetgaaactttage

96 bp

750 bp 760 bp 770 bp 780 bp 790 bp 800 bp 810 bp 820 bp 830 bp 84
| ] | | | dox1-1405 cox1-1418 | | cthx1-1433 | |

lttttggectcttatatatccgtagttgogatttoticptttettleflytggtegtaacaatcacttlchageagtggaaagaacaaaagatgtgetecaac



96 bp

820 bp 830 bp 840 bp 850 bp 860 bp 870 bp 880 bp 890 bp 900 bp 91
| | | | ! | ! | | ookt 1488 tox1-1499 | | ! | |

ggaaagaacaaaagatgtgctccaagtccttgggctgttgaacagaatlckaaccacacllagaatggatggtacaaagtcctccagettttcatac



k alignment of RNA-seq reads to the coding sequence of cox2. 10 RNA-seq editing sites: cox2-47, 419, 437, 452, 520,
533, 595, 608, 697, and 718 were highlighted in red squares.

) 79 bp =

130 bp 140 bp cpx2-47'5? bp 1s:|) bp | 177 bp mln bp 197 bp | zu? bp
[

agcagaaccatggcaattaggat|£|tcaagatgcagcaacacctatgatgcaaggaattatagacttacatcacgatalc
79 bp
500 bp 510 bp 520 bp 530 bp 540 bp 550 bp 560 bp 570 bp
| | [IPPNVL WK Ko} | cadx2-437 | | chx2-452 1 | |
CUAZTT TV — v'\n_Hln-

[0 - 6377]

actcacttttgacagttatalcloattccagaagatgatc|clagaattgggtcaat|clacgtttattagaagtggacaataga



- 79 bp -

580 bp 590 bp 600 bp 610 bp 620 bp 630 bp 640 bp 650 bp
I I | | | | | cox?2-520 cox2-5338 I |

togttgtaccagaaaaaagtcatttacgtattattgtaacaldctoctgatagtaclcdltcatagttagogogctataccttcctt

79 bp

650 bp 660 bp 670 bp 680 bp 890bp oy 505  T00bp 710 bp 720 bp
| |

| | | | | | | cox%ﬁﬂs |

|taccttccttaggigtcaaaigtgatgctgtacctggtcgtttaaatl_r_lagacctctattt|cbgiacaacgagaaggagt\



- 97 bp >

90 bp 100 bp 110 bp 120 bp 130 bp 140 bp. 150 bp 160 bp 170 bp 180 bp
| I I I I I r-nv?-ﬁcﬂ \ | I cox2 718 I | | I I I

WHHWW

aaacctgaccece tatctatcgtcgtagaagctgttldctaggaaagattatggttctldgggtalccaatcaattaatcccctaaaccgggggagctta



| alignment of RNA-seq reads to the coding sequence of cox3. 11 RNA-seq editing sites: cox3-174, 245, 304, 311, 314,
419, 422, 566, 567, 754, and 764 were highlighted in red squares.

- 90 bp -

270 bp 280 bp 290 bp 300 bp 310 bp 320 bp 330 bp 340 bp 350 bp
I | Cox3-174 | I | I I | I | I | I | cox3-p45 |

taiaccalgttl&'gtnlggtggcg:gatgttct acgtgaatcca:gitggaaggacatcatac:aaagtl:gtacaattaggaclgtcgatat|

90 bp

380 bp 390 bp 400 bp 410 bp 420 bp 430 bp 440 bp 450 bp 46
! | ! | ! leox3-304 coxd 2311cok3-314 | | 1 |
56x3-304-6633—5 L0
.

o

0 - 5678)

cgtatcagtiatgitctttlttgcttttttt@ggctt[&lttlg[tcattcttctttgcacctacgtaaatcgga1atttggcc



- 90 bp -

480 bp 490 bp 500 bp 510 bp 520 bp 530 bp 540 bp 550 bp 560 bp
| | | | | | | chx3-419 cox3-422 | | | | |

ggggtittagatcctlgggaaatcccttticttaaiacccttattchcHttcntccggagctgccgtaact1gggctcatcatgctnta
90 bp

630 bp 640 bp 650 bp 660 bp 670 bp 680 bp 690 bp 700 bp 710 bp
| | | I | | cox3-566,567 | | | | |

|

ES

cactgctt1caagaatggaatatlatcaagcaccct|cclactatttcggatatatttatgttciacctltttcttacaactggctt



- 90 bp -

830 bp 840 bp 850 bp 860 bp 870bp 880 bp 890 bp 900 bp
| | 1 1 | | cox3-754 | cox3-764 | | I | I

\agctgcatggtactggcattttgtagacgtggttLdggttaltchdatttgtctc1:atctattggtggggaggtatatgaaggaacgaatc|



m alignment of RNA-seq reads to the coding sequence of matR. 18 RNA-seq editing sites: matR-32, 43, 237, 254, 258,
326, 413, 1400, 1522, 1524, 1658, 1679, 1699, 1713, 1735, 1766, 1805, and1823 were highlighted in red squares.

- 97 bp =

150 bp 160 bp 170 bp 180 bp 190 bp
\ matl'f 32 | mmle_l.an I I I I I I I

IHII

11u bp 120 bp

|

tgaaagaggcga tcagaalggtactcgaatlﬁ]catttacga tlefecgagtttecagacacategeactteegeteggategaggetaccacteggtect

97 bp
320 bp 330 bp 340 bp 350 bp 360 bp 370 bp 380 bp 390 bp 400 bp
I | | matR-237! | mdiR.-254 matl.-258 | | I | I | I

-

gatcgacgat:c:aagtt|:ttttactclglattcaaaaaglctttllglcgcldggacgactcgtaggaggtgagaagggccctlact:cgtcccacacagt



- 97 bp >
430 bp 440bp 450 bp 460 bp 470 bp 480 bp 490 bp 500 bp 510 bp

matR-326 | | | | | | | | | 1 | | | | matR-413
"' =)

AR il

‘cctaciaggeaacatctacctacacaagctcgateaggacatagggaggalcegaeagaagtaegaaalteegattg ttcagagaaltagail&lggtt‘
98 bp
1,470 bp 1,480 bp 1,480 bp 1,500 bp 1,510 bp 1,520 bp 1,530 bp 1,540 bp 1,550 bp

| | | | | | I matR-1400 | | | | | | | |
|

ctcgttgttgcatagctcaggtcggagcaagg|g:cal|£|ggaccaggcaglctcacgatcgggcactcatgcccggaagttgtcattgtataclccc



98 bp
1,590 bp 1,600 bp 1,610 bp 1,630 bp 1,640 bp 1,650 bp 1,660 bp 1,670 bp 1,680 bp
|

1,620 bp
\ \ | nhatR-1522 matR-1524 I I I I I I | I I
|

[0 - 1535]

gggggacactgggcgagatctatcagcagcgaatlclglc[glatacaaatggaggcgcctatnaaaaagatactccgaaggcttcgggatcgaggtctca
98 bp
1,760 by 1,770 bp 1,780 b 1,790 bp 1,800 b 1,810 bp 1,820 bp 1,830 bp 1,840 bp
| matR-1658 | | matR-1679 | L matR-1698 | | matR11713 | I MatR=] 735" | |
= [ [l e

y - ™ T
1 - — I

aaattggtledegcgggcatecgcgataagteleftctgtectactacaggtocledycgacaacctttalcfcaagtecgaacaattgtagaclJaccagatcege]



- 98 bp >
1,860 bp 1,870 bp 1,880 bp 1,890 bp 1,900 bp 1,910 bp 1,920 bp 1,930 bp 1,940 bp
| | |

matR-1766 | | \ hatR-1805 | \ mdtR-1823

U |
I 1

- 1

ctgcaatattcaccelcJigcccacaagcacaaatcctcggcgcggaatataatcec|claaagtactccaaagactltlaaatagagtcaatcaagaaggcgg



n alignment of RNA-seq reads to the coding sequence of mttB. 32 RNA-seq editing sites: mttB-16, 26, 64, 100, 112,
128, 131, 178, 188, 201, 202, 236, 262, 328, 331, 344, 346, 373, 376, 379, 407, 472, 497, 505, 541, 554, 578, 610,
616, 667, 672, and 713 were highlighted in red squares.

- 90 bp =
110 bp 120 bp 13th 140 bp 150 bp 160 bp 170 bp 180 bp 180 bp

I | mitB-16 | mttB-26 I | I I I \mttB-64 I | I I

tcctatgaatttldatttegcaclclygaaactattctaggagaagttegaatcecgttccgttlclogatattgattggtcttggtttgacatg
90 bp

200 bp 210 bp 220 bp 230b 240 bp 250 bp 260 bp 270 bp 280 bp

P
L mitBl400 | pttB-14D | miiB-128 ImttB-131 I I I | | mitB-178

tttacglclgttactggtteldcggaagagttaatatfcftelchttagctaaacecctttcttaccctgeccttttgactegtattttgttfcfgtac)



90 bp

290 bp 300 bp 310 bp 320 bp 330 bp 340 bp 350 bp 360 bp 370 bp
| mitB-188 mi#BR-201 202 | | | |__mttB-236 | | | I ftHBR-28D |
el =l |

aatlﬂaacgagqccitcccacatatgttcaacgicttcaatagcatgct'ﬂt tacttcgtttitcccttaataagtHatcaaatttgg

- 90 bp >
l:!nlg 440 bp 450 bp 460 bp 470 bp 480 by 490 bp 500 bp 510 bp

nttB-3£8.331 | | mttB-344 346 I I mitB-373 376 ; I I mtiB-407 |

[0-§71

Itclgltclslatttaagiggltl&lt[ﬁlgcttciccttgttactcttcctaact]glttlikclglgggtagttcccaatgttiggcactttc[ﬁlﬂtacttc




- 90 bp

610 bp 620 bp

590 bp 600 bp
———mitB-472 | I I mittB-497 1| miR-505 | | I
i | [

atgac'slataitatgttaaclgttcgtatt1|£|gttr:attHcatcggtatgcicccaggtacctgtaattgtgatclilgttigctagaaclﬂ |

- 90 bp -
680 bp. 690 bp 700 bp 710 bp 720 bp 730 bp 740 bp 750 bp 76
It 578 I | I | mitB-g10  mitB-61a I | | I I

[0- 700]

gaaacttlﬁlcacgaacaaicgicgttttltgatggtttltlﬁlcgctthcacagctgctctttccacat:t:tccggatatctggtgccaaat



750 bp 760 bp 770 bp
I | mitB-667 | mitB.d72

780 bp

90 bp
790 bp 800 bp

810 bp
ImttB-713
I

820

bp

830 bp

tqgtgecaaat1tegcc'glqtttlglcttatttctttgataaiagagtlgqctatctttgtggcatlﬂgattgtacaagttcgtgaagaggg




o alignment of RNA-seq reads to the coding sequence of nadl. 24 RNA-seq editing sites: nad1-215, 265, 307, 308,
376, 401, 436, 490, 492, 493, 500, 536, 635, 725, 734, 740, 743, 755, 779, 792, 823, 898, 909, 928 were highlighted
in red squares.

- 106 bp -
320 bp 340 bp 380 bp 400 bp

| nad1-215"| | | A had1-265 | | | "had1-307.308

tttctlglcctttttnglalggctccagtggclncilllatgttaaglc1ggtcgctlﬁ|gggccgtlglaccttttgnltutggtatggta!lgtcagullcdgaacatﬂ
- 106 bp »

440 bp 460 bp 480 bp 500 bp 520 bp 540 bp
| | | nad1-376 1 | | | | |

[0-177]

tatcttecgctagg 1gtllatggasllaltntagcaggtl,gbgtnlagtnaitagggggcggccgllcggtcgcnlatgataclaggnccaalaggtcaaaaalagg{



- 102 bp =

80bp 100 bp 120 bp 140 bp 160 bp
| | | | I _nadi1-401 | | | nad1-436 | |
[

acltgaltgltgggalcl|1gact:c1c|a||llcgaaatalg|:c1u1|:1|ggng|:|ltacgalctgcngclcaanlggt:lﬁ]cllalgaagt:lctlltgg1

71 bp

110bp 120 bp 130 bp 140 bp 150 bp 160 bp 170 bp
\ L nad1k490 nad1-492 493 nad1-500 | I l I | nad1-536
~— —l




- 71bp -

240 bp 250 bp 260 bp 270 bp 280 bp 280 bp 300 bp
| | | | nhd1-635 | | | | | | |

D

cctttgatctcccagaagcggaagctgaat|clagttgcaggctataatgtagaatatgcgcgggatgcgatec
83 bp
100 bp 110 bp 120 bp 130 bp 140 bp 150 bp 160 by 170 bp 180
| plad1-728 nad1.734 nadi.-740 nad1.-7431 n4d1.7551 | | \ nadpize | lnad1-702 |
= = = | m

[0-1108]

acctggdtclcJatgcacat|efgectet|c|tclelaggagattagce|cjgcctatecctagatcttcccattt|cjeaagaagatccelcfggectecga



- 83 bp
210 bp 220 bp 230 bp 240 bp 250 bp 260 bp 270 bp 280 lg

I nad14823 I | I I I I I | | I 1 | 1nad1-89

\gatt|£|tct1tctgttcctatatatatgggtccgtgcagcatttccacgatatcgttatgatcaat1aatgggactiggc|g|gga
83 bp
300 bp 320 bp 330 bp 340 bp 350 bp 360 bp

|na_d1z-99°5"9 | | | na§'3f§28 | I \ | I I | I |

0 - 1386

laaagtgttlcgJt tgcctctatcattagctlcllogtagtcgtcgtttctggtgttttagtcacctttcaatggctcccttaattatg



p alignment of RNA-seq reads to the coding sequence of nad2. 25 RNA-seq editing sites: nad2-26, 223, 252, 303, 308,
311, 356, 361, 367, 401, 428, 497, 788, 800, 809, 928, 958, 1028, 1058, 1298, 1400, 1408, 1409, 1416, 1457 were
highlighted in red squares.

60 bp

100 bp 110 bp 120 bp 130 bp 140 bp 150 bp
| | | | nagd2-26 | | | | |

=

IR

|CCACATGTTCAATCTTTTTTTAGCGGTTTMCCCAGAGATTTTTATCATTAATGCAACCTT
- 107 bp >
180 bp 200 bp 220 bp 240 bp 260 bp
I nad2-223 I \ 252 | | | Ap.anqn@d2-308
2 pag2. na Rad2-341

T |

TCTGGAATAATICTTTTTAGGAGGGACAATTTTACATATTTICTGCCAAATCCTTCTATTATTAAGTACGGCTGGTACCATTTCGATGTGTTTCIGATTIC Tlddccaacaa




107 bp

300 bp 320 bp 340 bp 360 bp 380 bp
nad2-356 nad?-361 nad2-367! | \ nad2-401 | |_nad2.428 |

‘TGAATTCATTGTAT TAATTC[ClACTT|clcTACT|ClGCAGTATGCTCTTTATGATCTCGGETTATGATTICIAATTGCCATGTATTTAGCTATTGAGC|CTCAAAGTT TATGTT‘

107 bp
400 bp 420 bp 440 bp 480 bp 480 bp 500 bp

| | | Inad2-497 | I | 1 | 1

I

GATCGCAGCATCAAAAAGAAAGTCTGAAT TTTCCACGGAAGCCGGCTIQGAAATATTT GATCTTAGGTGCATTTTCCTCTGGAATATTATTGTTT GGGTACGACCGGN



- 70 bp -
160 bp 170 bp 180 bp 180 bp 200 bp 210 bp 220 bp
I |

nad2-788 | 1 nad2-800 |nad'2;809 | I | I
— — -

tattgcgcctaaaatctctattt|cftgetaatatttlclacgtctttlcg/ftatttatgogttcttatggagectaca

- 70 bp -
320 bp 0bp 340 bp 360 bp 370 bp

33 350 bp
| mad2-928 | | 1 I | 1 nad2-958 I | | I
= —l

lagacttctagct|lcl]latagttcaattggacatgtaggttatatt|lclytattggtttctcatgtggaaccatag



70 bp

420 bp

nad2-1028

430 bp
|

440 bp

450 b,

na ;058|

460 bp
|

70 bp

‘tctttatllatgcatlglaatgacgatagatgcattcgccatagtttldagcallacggcaaacccgtgtcaa‘

100 bp
| |

110 bp
|

120 bp
| nad2-1298

130 bp
|

140 bp
|

150 bp

160 bp

[0-378]

actctattttaltatatacgctta|£|gaaaaaattttttigatacacctaacatgaitctatatg




220 bp 230 bp 240 bp 250 bp 260 bp 270 bp 280 bp
| £ I d2.141 |

—' = - —

T T T

lcattacttlclattctttlgcglatateeleltctcectttgttctcagttactcatcaaatggecactcagttlelatat]




g alignment of RNA-seq reads to the coding sequence of nad3. 17 RNA-seq editing sites: nad3-44, 62, 79, 80, 124,
146, 208, 209, 215, 230, 247, 251, 266, 275, 317, 344, 349 were highlighted in red squares.

101 bp
120 bp 140 bp 160 bp 180 bp 200 bp
Inad3-44 nad3-62 1 nad3-79.80 | I
(] — ]

R

tattltgatclatltagtgatcagt!lﬂgctagtttcttlgaltclﬂactcggtcttccttitlcclattttcttccaa tagttcgacctatccagaaaaattyg

101 bp
200 bp 220 bp 240 bp 260 bp 280 bp

I I had3-124 | I 43-146 | I I

[0 - 450]

-

}

I

‘ttctlccaatagttcgacctatccagaaaaattgtcggcc'&lacgaatgtggtttcgatcctchgglgatgccagaagtcgttttgatatacgattttat‘1



340 bp 360 bp 380 bp 400 bp

nad3-208.200 nad3-218 nad34230 |_nad3- 5 w 2gg  nad3-27% ! |
— = =

lattattleeltgatelclggaagteaccttttleletttecttgagcagtaletelcJcaacaagattgateeletttggatlefttggtccatgatggecetttttattgar
101 bp

400 bp 420 bp 460 bp 480 bp

440 bp
I I nad3-317 I nad3-344 n§d3-349 I I |

gccttttiattgattttgacgattggatgtclctatgaatggaaaaggggtgc!tgggatggggagtaaccactagtgatagggcaaaaa!aggggggaad-



r alignment of RNA-seq reads to the coding sequence of nad4. 36 RNA-seq editing sites: nad4-65, 68, 75, 98, 149,
157, 188, 353, 359, 367, 407, 424, 427, 428, 440, 599, 637, 650, 758, 810, 847, 848, 878, 997, 1001, 1007, 1100,
1120, 1123, 1142, 1163, 1298, 1346, 1364, 1408, 1424 were highlighted in red squares.

- 118 bp -
180 b 200 b, 220 by 240 b 260 b
nad4'6H5ad4\ 68 nad4 -_;5p I nad4 ag. I L " nad4-149 nadd-1g7
H—f g H F

‘caltalﬂlclgltcttllHaltccaiattcnanaltlcgaclﬁlgltacnatlgallgglclnlgcgcctctctllttlctt!t!!ntalt:ccl;l!g!lcltldggiticiiltcgllcc!tc
118 bp
280 bp 300 bp 320 bp 340 bp 360 bp
| | nad4-188 | I | | | | |
5

[0-1184]

atacaattcgatccttetacggccaaat|cftcaa aaageccttega cttecttatgaaaacatceca a ataga atecte attectge ata
t ttegat ttetacgg teft tttgtgg geccttegatggett ttatg t ttttgatttgggtatagatggtatetectttattctgecgtgatat



118 bp

400 bp 420 bp 440 bp 460 bp 480 bp 500 bp
1359 nad4-B67 | | |

%

[0-572]

t|l:ln:l::ct-lItncait|t-y|gggitgnt:tnglatgag--gtt-lnggaa-n-gialatIalﬂayc:tlﬂl:t-alllﬂnlga-ltI:lialgal:nc:glgtlcig:atg:ln

- 118 bp >

520 bp 560 bp 580 bp 600 bp [

540 b
| _nad4-4t7 nad4-4_4nad4M21.428_nar§4 440 | | | \ |
= = =

|g¢-|=|£|tct-=|-t|r.ta|gu|:ltucgu-g||guia-|uutalgugtgnugagu|g-g=a|c-|uattugugggal-“gu|||-=-:t-.-tgnggggnnttglgn-g|"|



- 65 bp >

250 bp 280 bp 290 bp 300 bp
| nad4-599; | | | | | | nad4-637 | | nad4-650Q
= - =

- _____________

aatttlclattaaccacagaatttagtgagecggcgecaaatcttt|cltatggattgettfeltttegee
- 65 bp >
410 bp 420 bp 430 bp 440 bp 450 bp 460 bp
nad4-758 | I I I | | L I Inad4-8101
= =

laattclcdltttaaaattgggaacctacgggtttttaagattttcaatacccatgtttcclclgaagecagz:



65 bp
480 bp 490 bp 500 bp 510 bp 520 bp 530 bp 540 bp

I \ nad4ﬁ7.848 I 1 | nad4-878 | | |

actcctttcatttatactlcclaagcacogattactataatatatacttcctlcliaccactttaaagac:
- 113 bp -
100 bp 120 bp nad4-1001 tobp 160 bp 180 bp 200 bp
I I \ narld..QQ% nad4-1007 | I I |
i —

[0-1155]

gctnl:lcaan:t:cagggl:ttggaggt:gn:tlIgI!anugatgllglaagtnatggac!gnttlcltnagnnntQlllntatu(gllgg!gllc!atatgancgau:l:agaq



‘ nadi-ﬂ’ﬁﬁ"

gacttgttagatattacggaggttelagtgagcaccatgecgaatlgltelelctaccattttettcttttldcactttggecaatatgagttlefacctggtactagecagttttatcgg

113 bp
nagl4-1298 44c|n bp | unl bp 480 bp | snmz; | 52l|J bp |
— nad4-1346 l'lad_4=T1.35

taatunln;nulttclgﬂaattt-aua:cnnalIIcclccataaattntccgaIcga-atngcauanaanlItmu-l:ltIatanull(tcllgllunlnngcguc=n|a4



- 105 bp -
120 bp bp 180 bp 180 bp 200 bp

nad4-1808 Inad4-1424 "1 | . | \ i

ggatgggtgttlclaccccaaagtgttccl|clggactgcatgcatacatecgtaagtaacttagtgecaacatggcaaatttcattgagaggaatcagcaaagaaaaga



s alignment of RNA-seq reads to the coding sequence of nad4L. 14 RNA-seq editing sites: nad4L-11, 17, 25, 56, 65,

70, 80, 101, 128, 149, 158, 167, 222, 251 were highlighted in red squares.

86 bp
140 bp 150 bp

180

bp

| na}]“abﬁ-ﬂ nad4L -7 nad4|_-25“1bp \ ! I I nauléL-sém\’bp nadd4i -65 Nad4L-701  pa

[ -80 1

U TN T |

atcaictutatttkﬁlnggtaitLdggggaatcctcct1aatagacgaantattc|,r_tattatgtigaaigigcaattgaatigaatgttat|
- 86 bp >

naddl-101 1" 1 1" padatdFB o M 1 naddi”149 nada®the  nadalite7 "
o ™= T ™ =

gaatilﬁlqaac1ttttggiattttccgtttc1tl&lggatgaiatgatgggicaatl&laittgct1|£|attgg1ttlﬂaacggtggcngct



310 bp 320 bp 330 bp 340 bp 360 bp 370 bp 380 bp

350 b
| | | doagy g0 | L naddl -251 | | | | |

L

|agc|:attttcgttattact1tlglcgagtccgaggguctattgcigtagaallﬂtattaatagcattcaaggttaaacatgactccta



t alignment of RNA-seq reads to the coding sequence of nad5. 27 RNA-seq editing sites: nad5-155, 242, 359, 374,
398, 539, 548, 608, 609, 629, 676, 713, 725, 835, 1310, 1490, 1550, 1568, 1580, 1589, 1610, 1695, 1895, 1916, 1918,
1958, 1981 were highlighted in red squares.

78 bp
230 bp 240 bp 250 bp 260 bp 270 bp 280 bp 290 bp

I I L I I I nad5-155 i I | I | I \ |

#

H

|gatcttatctttgatcgc1ttttatgaagtcgcac@gggagctagtgct1gctatctaagagttgctccatggaictd
- 64 bp -
100 bp 110 bp 120 bp 130 bp 140 bp 150 bp 160 bp

\ | nad5-242 | | | | | \ ! \

lgtgttcgatagceclcdlgaccgtagtgatgttaattgtggttacattcataagtagcttggtccatoc|



- 64 bp >

220 bp 230 bp 240 bp 250 bp 260 bp bp
| | | nad5.359 I nad5-374 . | | | nad5-398)
] —1

[0-1354]

ttatttatccatttleltactttttttatogelclaatgttggtgactggagataactlcJtcttcaatta

64 bp
400 bp 410 bp 420 bp 430 bp 440 bp 450 bp
\ | I aE £ho | nadh-548 I I I | I I
IIGUH_'\J\J\I —

[ggtgatlttggattagctclﬂigggati1|£|gggttgttttactctctttcaaacagtagactltt



- 64 bp -

470 bp 480 bp 490 bp 500 bp 510 bp 520 bp 530 bp
| | Aads 698 809 | | | _nadh-620 | | | |
= i =

ttctatglcclcccagaaattcttgga111|£[11gcaatatgagattiaatgccalaactctta
- 64 bp >
550 bp 560 bp 570 bp 590 bp 600 bp

nads-676 | | | | | * had5-7131 " _nad5-725 |

tacttlefttattggtogetgttgggaaatctgecacagataggat|fclgcatacttggtfecf]acecgatge



7

00 bp

nadp-835

84 bp
710 bp
|

730 bp 740 bp

caaggtgctcccctttatttgaatac|leclcgcectacggcectttgattgttattacttttgcaggagec

1,140 bp

1,150 bp

1,160 bp

64 bp

1,170 bp
|

1,180 bp

nads.

H310

1,190 bp 1,200 bp
|

oo

[0-302]

lgaagtgtctctgtccttttcacttcttattactcttttcecgttfclactttttctaacatttctagt



- 108 bp >

120 by 140 bp 160 bp 180 bp 200 bp
nad5-1490 | | | ! | 4ad5-1560 | nads568  nad5-1580
M~ ~

:W:@

gccaiit:ccl;lci tcgtactaccaaaaaatgagattcttgeccgaatccg ag!t!gctgctc:iac:allalglcallctistac:laltclglgtttaglaclilgl:gg!gc

108 bp
260 bp 280 bp 300 bp 320 bp

nads-1589 | nade 1610 | | | | | | \
iml 1

TOT TN T

gtgc(1|2|1g1tgcgtltna!g(lllt1|£|cgtngcggatcl|1tcc|ucglgcclttcaiac!aglac1Itltglaltcgaclclntngctlcttclnlnancgctgg



108 bp

320 bp 340 bp 360 bp 380 bp 400 bp
I I nad5-1695 | I | | I I | I
|

lx:l1cnntaaacgctggillllMgnlcaagltitganlgu::tllclagtcagatcgltcilgcglttcggitalgasg tctcattcgaagctttagacaaaggtgecect
- 127 bp -
120 bp 140 bp 160 bp 180 bp 200 bp 220 bp
\ | nadb-1805 | 5 11918 | | nad5-1958 | |_nad5-1981
-l [m = m ]

T

I ] B

ltatgcctttgcaatgttacttggttclactctatttotgaccttttfcftllotatotoggactctctatcttcttgogtagataatcgaticlitetttcatttggatagtgagtldatttttataataat]



u alignment of RNA-seq reads to the coding sequence of nad6. 11 RNA-seq editing sites: nad6-26, 88, 89, 95, 103,
161, 169, 191, 306, 463, 569 were highlighted in red squares.

- 74 bp -
120 bp 130 bp 140 bp 150 bp 160 bp 170 bp 180 bp
| | | natB-26 | |
=

| CTHLTTTEEEETFE TR

||tctgttttgtcgagcclﬁltgctttggtctctggtttgatggttgtacgtgctaaaaatccggtacat1ccgtitt

74 bp
210 bp 220 bp 230 bp 240 bp 250

I nad6-88 80 nadd-95 zoﬁh'ﬁac@-mB | | | | 1 \

lccgttttgtttlcglcatcc|lclagtattt|fclycaatacttccggtttacttcttttcttaggtctcgactttttcoget



250 bp 260 bp 270 bp 280 bp 290 bp 300 bp 310 bp 320
| | | Q- | |
! nadb-164 nadet169— | l 3-191 | | i

[0 - 7440]

cgctatgatcttcclclagtagtt|flatataggagctatagccgtttlclattcectattcgttgttatgatgttcaata
- 74 bp g

370 bp 380 bp 390 bp 400 bp 410 bp 420 bp 430 bp
| | | | | \ nads.308 | | | |

gtgagtggiattattggactgatcitttggtgggaaatgtt|g1tcattttagataatgaaagcattccattact|



520 bp 530 bp 540 bp 550 bp 560 bp 570 bp 580 bp 590 bp
| | | | | | nads-463 | \ | |

||tgggcaalltaclttalacctactattlcgtctggtttttggttlﬂctagtcltattttallagtagccatgatt|
- 74 bp -
640 bp 850 bp 660 bp 670 bp 680 bp 690 bp 700 bp 710 bp
| | | |_nad6-589 I | | I | I |

aggatgtaitccgacgaaatgcfattgatthaggaggactataatgaggaggacgacagacccactcacgatc



v alignment of RNA-seq reads to the coding sequence of nad7. 26 RNA-seq editing sites: nad7-45, 77, 137, 200, 209,
244, 251, 316, 335, 344, 383, 531, 534, 578, 724, 739, 740, 769, 926, 944, 1050, 1057, 1103, 1124, 1137, 1166 were
highlighted in red squares.

124 bp
140 bp 160 bp 180 bp 200 bp 220 bp

I had7-45 | | 1 nad7-77 | | I I | | nad7-137"

tccaaaatttcactttgaatttlggacctcaacatcctgetgctcatggtatttclacgattagtattggaaatgaacggagaagtaggtggaacgtgcggaaccacatattggatichectecagtg
- 97 bp >
120 bp 130 bp 140 bp 150 bp 180 bp 170 bp 180 bp 190 bp 200 bp 2
1 | | nad7-200! A7 _~ngl | | I |
Faa—==oo fat{zod

gaaattaatagagtacaaaacttatcttcaagctttaccttattlqtgatcgttlclagagggcgatcygcggggtcactgaatgaagteccteecgtttett



- 83 bp -
110bp 120 bp 130 bp 140 bp 150 bp 160 bp 170 bp 180 bp 190 &

\ | | ndd7.244 | pad7-251 | | I ! ! | | | |

[0-3212)

ciatgatggcccaaaacacgct[g[attctt[glaccgiagagagacttttgaattcgaggtaccattacgagctcaatatat|

- 83 bp >
200 bp 210 bp 220 bp 230 bp 240 bp 250 bp 260 bp 270 bp

| | nad7-316 " nad7-335 nad7-344 \ | | \ | |__nad7:383 |
= [ —l —1

T T C T - T

[ . 1 L

|agtgttat1c|ﬂgtgaaataactcgaatttiaaatcait|_c|acttgct1taactactcatgctatggatgtgggagcatglaact‘



45:: bp | mln bp napl7-578’“f bp 45(? bp

bp
nad7-531 nad7-h34 !
o ]

gtcgagatattgattcHttHacacaacaattttcltctcgtatcacaattagaagaalgtuaaccggcaaccgta1ctg

590 bp
|

600 bp
|

610 bp
nad7-724 |

620 bp
|

83 bp

830 b
nad7-739.740

640 bp 650 bp
|

860 bp
| | nad7-769 |

[0- 1493]

lucgaagagcagcaccttacgatgtt/clatgaccaattggaticc/ftgacgtaccagtaggtaccagaggagat|cjgctatgategt



- 84 bp >

80 bp 90 bp 100 bp 110 bp 120 bp 130 bp 140 bp 150 bp
! I ! nad7-926 | |_nad74944 | | | | ! | L],
=1 1

tgactacaggatcateggtctactctacctlclaattcaccatttcgaaclclttatacagaagggttttcegtaccagettettet .
84 bp

230 bp 240 bp 250 bp 260 bp 270 bp 290 bp 300 bp

280 bp
| nad7-1050 | od7 kags7 | | | | | | | nad7-1103 l | nad7-1124

cgtecleftacegt|clutaaaataagagcacctggctttgcccatttacaaggactcgattleftatgteccaaacatcacatgelelage.



- 84 bp >

320 bp 330 bp 350 bp 360 bp 370 bp 380 bp

I J"T tﬁad?-hl 37 z| | | | naau;:lhf-1166| \ | I | | I

=

T

agcagatgtggt'ﬁlaccatcataggtactcaagaiatlgtgtlﬂtggagaggtggatagataggactagtac1ttctcgatcagg



w alignment of RNA-seq reads to the coding sequence of nad9. 9 RNA-seq editing sites: nad9-15, 92, 113, 167, 298,
328, 368, 398, 439 were highlighted in red squares.

- 66 bp >
110 bp 120 bp 130 bp 140 bp 150 bp 160 bp 170 b

I nad9-15 I | I I I | | I

Iaaccaattlﬂatlttcaaatatagttgggagattttacccaagaaatgggtccaaaaaatggaaa
66 bp

180 bp 190 bp 200 bp 210 bp 220 bp 230 bp 240 by

I | 9-92 | I | _nad9-113 I | ! |

[0-8715]

gaacatgggaatagat|cftgataccaatacggactacc(cflatttcaattgttgtgetttectgaaatdt;/



260 bp 270 bp 280 bp 290 bp 300 bp 310bp

| | | nad9-1671 | | | | | |

A 20000

tacaagggttcaagtttlglgatcgatatttgcggagttgattatccctclcgaaaacgaagatttg{.
- 66 bp >

390 bp 410 bp 420 bp 440 bp

400 by 430 bp
| I nadlgl-Zgé I I I | nad9-328 I

i '

lgaagtaacacgaatatctlfleggtagtaagtectatttccatcagcecggclelygtgggagegagaagt |



- 66 bp >

| 48l|)hp nado- g&bp 48(: bp | 4so| bp | nadg_n?gs 51:|n:p I

gtttggtgtttcttlclcatcaatcatccggatctacgccgtatat|lclaiacagattatggtttcgagg
- 66 bp -

520 bp 530 bp 540 by 550 bp 560 bp 570 bp

! ! | \ |_nad9-439 | | | ! |

gtttcgagggtcatccattacgaaaagac|e/ttcetetgagtggatatgtggaagtacgetatgat|



x alignment of RNA-seq reads to the coding sequence of rpl5. 11 RNA-seq editing sites: rpl5-8, 35, 47, 64, 160, 161,
441, 509, 512, 529, 666 were highlighted in red squares.

- 89 bp >

100 bp 110 bp 120 bp 130 bp 140 bp 50 bp 160 bp 170 bp 180 bp
| L rpl5-8l | \ | | rpi5-35 | pl5-47") ! rDI5|_|-64 I [
—]

[0-810]

‘actcatgtttcl&lactctattttcaliacgaagatgtalﬂacgicaggatclﬂgttgctcaaucigaatlglacgccaacgttatgaagttc|
- 89 bp >
270 bp 280 bp 290 bp 300 bp 310bp

| | | |

240 bp 250 bp 2)

i I | i I I rpgtp160,161 I |

H

WHH

s —

ﬂ”H

‘atcaaaaalggaaaaitggctatggagattlcclgtgcggtcagaaatg1ttacagacacagaggtcttcgacaggaaggicgtttcgatc|



- 89 bp >

520 bp 530 bp 540 bp 550 bp 560 bp 570 bp 580 bp 590 bp 600 bp)
| | | | rnl5-441 | | | | | | | | | |
Lid — ]

wn’

||ccccaaac|ggaagatcatttcagatlilttcaacatattcgagggltcaat1gactattglcacttctccaacacacaagatgagn
- 89 bp -
580 bp 590 bp 600 bp p 620 bp 630 bp 640 bp 650 bp 660 bp
| | \ | | rpl5-589* rpl51512 * L rpl54529 | | | | | L |
= =

tgtcacttcgtccaacacacaagatgagactttacHacHgtggagcggctttitgHaaaaagaticggttggaaatatcccaagcccccn



- 89 bp -
730 bp 740 bp 750 bp 760 bp 780 bp 780 bp 800 bp 810 bp
| |

| | | | | | rpl5-666n Fhid | | | | |

acaaatgcatatttttgtctl:tttctaggaacaaatatgatlﬂlactcgttlttlil:til:tl:ltl:l:aicccattcittcttcttggaaaa



y alignment of RNA-seq reads to the coding sequence of rpl10. Two RNA-seq editing sites: rpl10-101 and 134 were
highlighted in red squares.

- 82 bp >

180 bp 190 bp 00 bp 210 bp 220 bp 230 bp 240 bp 250 bp

”zd 04! | | | | rpl10-134 | | | |

|ttatctcattccaltccagtggctl_daaccaglaaccaatggcgaaaactcaaaaatclﬂatggtttcccgg\agaaccctctl



z alignment of RNA-seq reads to the coding sequence of rpl16. One RNA-seq editing sites: rpl16-221 was highlighted
in red squares.

- 81 bp >

290 bp 300 bp 310 bp 320 bp 330 bp 340 bp 350 bp 360
1 | | | | I rpl‘ -221! | | | | | | |

[0-1777]

I [ —

|tgctcgacaagccgctacattagcggcgcataaactatgtllggtcaaccaagtttgttcagtggtcgtaagctaattagtt‘




A alignment of RNA-seq reads to the coding sequence of rps3. Eight RNA-seq editing sites: rps3-92, 512, 713, 986,
1022, 1355, 1496, and 1582 were highlighted in red squares.

- 82 bp -

100 bp 110 bp 120 bp 130 bp 140 bp 150 bp 160 bp 170 bp
| 1 | Irps3-921 | | | | | | | | |

ctctatItattattatgggaaat]&lactgiatcaagaictcaalctgagatcttatttcggt1cgatacgtccacctacgaga
- 82 bp -

520 bp 530 bp 540 bp 550 bp 560 bp 570 bp 580 bp 530 bp
| I ! | Irps3-512 | I | | | | | | I
W

T )

|

‘cgataaagaagaatctttctaaatMacttcgtcagcgggccttcaagcatccgaaatacgccggggttgtaaatgcat|



‘accctccccgcagtgcgctcttccttaattatt|£|gtcatcaalacttattgaatacaaaaacaaaatgcatttcgacc

1,000 bp 1,010 bp
| | r

-086 |

1,020 bp

82 bp

1,030 bp 1,040 bp 1,050 bp 1,060 bp 1,070 by
| | 1022 | | | |

| | p

logaacaacaaaaaccaccatctlcloctctttcctttcttcggtogctacctttttttttclclaiagggatggoggttagggagtgtata



82 bp

1,360 bp 1,370 bp 1,380 bp 1,390 bp 1,400 bp 1,410 bp 1,420 bp 1,430 b
| | | | | | rgs'a-1 355 | | | | | |
1

\aaatcaaatclgti tatcaaagtgcttctclclgattgctcaagacatctcttttcaactgaggaccaaaaaaacaagatcat)
- 82 bp -
1,480 bp 1,500 bp 1,510 bp 1,520 bp 1,530 bp 1,540 bp 1,550 bp 1,560 bp

I I I I | | rps3-1496| 1 | I ] I

[agagggttacggaiccgiatatgttgttcaggtcgatgaaaa1caaaaatactagaactaatgcaaagtatg|



82 bp
1,580 bp 1,590 bp 1,600 bp 1,610 bp 1,620 bp 1,630 bp 1,640 bp 1,650 bp 1,
| | | | |

1ps3-1582 I I |

[0-1315]

\aatgtatttaaccaaaaatcgattatgct]&lctgcgaagtat:tactcgttacgaatcttaggtgicaaatgtggattt|



B alignment of RNA-seq reads to the coding sequence of rps4. 20 RNA-seq editing sites: rps4-176, 205, 219, 275, 287,
299, 316, 344, 443, 483, 491, 592, 848, 852, 941, 952, 962, 977, 1028, 1042 were highlighted in red squares.

- 115 bp -

260 bp 280 bp 300 bp 320 bp 340 bp 360 bp
I | rpsd-176 | | rps4-205 | rpsdr219 | |

[0-2259]

a::::lntlaicagkt:caltna:tlclaca:anIan:cgaiagllgtccntllltlglalggagalllacd&lalci:agag:lgcacaqa:g::gaaaicgals:lit:lcauntItc
- 115 bp -
360 bp 380 bp 400 by 420 bp 440 bp 4€
| | | msd-275 | 1ps4-287  rpsd-2d9 | rpsd-31R | De4-344 |
H H f S :':

aacuatcatalalcc:clllclaclcaalcldngaaacaanatldgul:gltattcHggllcnlctcclllttuglnlnactlllcctcanucaauunagcdgat:aulcalcganu



- 115 bp -
520 bp 540 bp 560 bp 580 bp 600 bp 620 bp
] rbs4-443 I | rpsd-483  rps4-491 I I L
[0- 2038] |

itltialatcllllcaaglaaalga(gl:lgigaacccncgglgnagaaaliaggina(ctttct:tatHniaatilH gttgaaaaattcataggaaaatttatggatcgecccgagt
115 bp
640 bp 660 bp. 680 bp 700 bp 720 bp 740 bp

|

I | \ | rpg4-592 I I I
al

gnt:nuaatnlgulgnagalccanaaclaaatygll:cnnaaaclcanaAelangaaggaalgclﬁlgcctaclnctaaaltccnagtttttgcnacagttgcnttcHctntg:la



115 bp

920 bp 940 bp 860 bp 980 bp 1,000 bp
| | | rps4-848 Irpsd-852 | | | |
- o n

agaaatcctatagtttacaactcttctttatotttatatagtaattfdgac|ftattgetecgcatccccccatcagtttactatgaatagaaaaagaaagaatagaaaaatcaaaa
115 bp
1,020 bp 1,040 bp 1,060 bp 1,080 bp 1,100 bp 1,120 bp

| |

rps4t941 rped-952 risd-062 | rps4-97F ! L !

aaluaaaag:atcgaantacntactnatl:ttlﬁlggagglgaall&lalagaacanlﬁlaaaagcrgtgglatHlt:lgg:nelaacat:ggtnacalccetnacganalaagallg:aa



~ 115 bp >
1,100 bp 1,120 bp 1,140 b| 1,160 bp 1,180 bp
I I | rpsd-1028 rps4—i 042 I I I
[0-402]

acctaacataggtcacatccctocacgacataagattgaaagateflaaacottcttottllogagcogaaacgaacogtggecaaaacatataaagatoggcgtagtegetcataagg




C alignment of RNA-seq reads to the coding sequence of rps10. Six RNA-seq editing sites: rps10-102, 132, 210, 214,
278, 307 were highlighted in red squares.

92 bp
190 bp 200 by 210 bp 220 bp 230 bp 240 bp 250 bp 260 bp 270 bp
| ! I rp$10-102 I I I rpd10-132 | I I | I I

[0 - 386]

ACGAGTCTTATATAC TGTIgTTAGGA TOACCTGATATTGATAAAAAGTC@GAGAACAATTTGAAA TGAAAATGAAGAAACAATTTTTGGTCAI
92 bp =

300 bp 310 bp 320 bp 330 bp 340 bp 350 bp 360 bp 370 bp 380 bp
| | rbs‘!O 210 rpsi0-2141 | | | | | | | | | r -

PTGAATTGCGCAAGAAGTTHTTTIEIGGTTAAAACGCCAGCGTATATTTGGAGCTCAA TA TGAAATTTTATTTTCTTGCAAGAOCCGTTEFGAT‘



390 bp 400 bp

92 bp
410 bp 420 bp 430 bp 440 bp 450 bp 460 bp 470 bp

| | | rpd1
Ll

307 | | | | | | | | | |

[0 - 50

hAGGGAAAAGTGGAGAGATTGGTT

S}

GAAGTAAGATGCTTGCGTTGAGGCTTTCGTGAAGCAGAAGCGGGTCCGGGTGAGAGGAAAAGAGGAﬂ



D alignment of RNA-seq reads to the coding sequence of rps12. Five RNA-seq editing sites: rps12-104, 159, 196, 221,
284 were highlighted in red squares.

- 105 bp -
200 bp 220 bp 240 bp 260 bp 280 bp 300 ¢

|_rps12-104 | | | | rps12-159 | | lrps12-196 |,

= -
gtaig:cugcgtg!ttcslcgagaacaccganl.lacctla!!cagciclacgtaagltachaaagtlcag1Igngcla!llacatgalaiiil|gc|anetb
- 105 bp >
320 bp 340 bp 360 bp 380 bp 400 bp
rpg12-221 I | L fns12-284 | !

ggcgaaggtcataaltMgcaggaacatlc1aaggtc1taataagaggagg1agaglcaaagaltlgccagg1gtgaaaigccattgtattcgaggagicaggga



E alignment of RNA-seq reads to the coding sequence of rps13. Three RNA-seq editing sites: rps13-56, 100, 287
were highlighted in red squares.

- 100 bp >

0 bp 170 bp 180 bp 190 bp 200 bp 210 bp 220 bp 230 bp 240 bp
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Figure S7 Validation of the RNA editing sites within eleven PCGs using PCR and Sanger sequencing. The top panel
shows the sequences and chromatographs from the PCR products ampli-fied using the genomic DNA (gDNA) and
complementary DNA (cDNA) as templates. The bottom panel shows the sequences from the PCR products amplified
using the gDNA and cDNA. The gene names and the RNA editing sites' positions on the CDs are shown at the bottom
of the figure, separated with “-”. The red squares highlight the focal RNA ed-iting site.

a validation of the atp4-59, atp4-71, atp4-89, atp4-118, atp4-215, atp4-227, atp4-248, atp4-251, atp4-395, atp4-407,
and atp4-416 using PCR amplification and Sanger sequencing experiments.
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b validation of the atp8-58 using PCR amplification and Sanger sequencing experiments.
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¢ validation of the cox1-242, cox1-254, cox1-452, cox1-515, cox1-551, cox1-590, cox1-715, cox1-1186, cox1-1405,
cox1-1433, and cox1-1499 using PCR amplification and Sanger sequencing experiments.
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d validation of the cox3-245, cox3-304, cox3-311, cox3-314, cox3-419, cox3-422, cox3-566, cox3-754, and cox3-764
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using PCR amplification and Sanger sequencing experiments.

cox3 gDNA
cox3_ cDNA

cox3 gDNA
cox3_ cDNA

cox3_gDNA
cox3_ cDNA

cox3_gDNA
cox3_cDNA

cox3_gDNA
cox3_ cDNA

ATGATTGAATCTCAGAEGCATTCTTATCATTTGGTAGATCCAAGTCCATGGCCTATTTCGGGTTCACTCGGAGCTTTGGC
ATGATTGAATCTCAGAGGCATTCTTATCATTTGGTAGATCCAAGTCCATGGCCTATTTCGGGTTCACTCGGAGCTTTGGC
ATGATTGAATCTCAGA GCATTCTTATCATTTGGTAGATCCAAGTCCATGGCCTATTTCGGGTTCACTCGGAGCTTTGGC

fl Wil f\\wl\mwm\..z\/\/wx A A T

| n\“
JWNHwHﬁ

[AACAACCGTAGGAGGTGTGATGTACATGCACTCATTTCAAGGGGGTGCAACACTTCTCAGTTTGGGCCTCATATTTATCC
[AACAACCGTAGGAGGTGTGATGTACATGCACTCATTTCAAGGGGGTGCAACACTTCTCAGTTTGGGCCTCATATTTATCC]
AACAACCGTAGGAGGTGTGATGTACATGCACTCATTTCAAGGGGGTGCAACACTTCTCAGTTTGGGCCTCATATTTATCC

MY H".J‘ i

A el AIWW\ WA -M“v“m[\m"“‘u“w.; MM AWM

|",,‘“\LI‘||“|\!."M'“‘ ."\."m""”‘l A “‘ ,"‘M 5'”' ‘ 'MM"Mﬂlw uu/“ JﬁH \ﬂm“},\'““‘ﬂ“‘“h

TATATACCATGTTCGTATGGTGGCGCGATGTTCTACGTGAATCCACGTTGGAAGGACATCATACCAAAGTCGTACAATT

TATATACCATGTTCGTATGGTGGCGCGATGTTCTACGTGAATCCACGTTGGAAGGACATCATACCAAAGTCGTACAATTA
TATATACCATGTTCGTATGGTGGCGCGATGTTCTACGTGAATCCACGTTGGAAGGACATCATACCAAAGTCGTACAATTA

J\]\ u,‘-‘;..“..‘\(‘ WA AL J\MJ\{\ ,L‘J\, MANA WA MR AN
" ”"' I' "‘mn\‘m AMAAAAA AN A AR N ik
i H& ‘l“ »ﬂ/\'““‘“‘l‘”\ ‘I‘LA_J\lm w M""”UMMA‘ A I"“pl‘\ ‘F‘l‘l“l‘/\l‘lx‘l‘“‘l‘““‘llﬁ Mllu.'{lﬂl ‘/l\ﬂ/\{\l\“‘lﬁl“l‘u" J“'“\f\“”ﬂ

w

I

A

'MIW
1l

5GGCTTETT

SGGCTTHTT

GGGCTT
cox3-304 cox3-311 cox3-314

Wi Wil '/\/\ AW /\w Wy x‘;/\m WV

TTCTTTGGCACCTACGGTAGAGATCGGAGGTATTTGGC

TCATTC]
TCATTC]

A AN Mh
N‘NnJ

A

CAAAAGGGATTGGGGTTTTAGATCCTTGGGAAATCCCTT]

TTCTTTGGCACCTACGGTAGAGATCGGAGGTATTTGGCCCCCAAAAGGGATTGGGGTTTTAGATCCTTGGGAAATCCCTT

800
800

80
79

160
159

240
239

320
319

400
399



cox3 gDNA
cox3_ cDNA

cox3_gDNA
cox3_cDNA

cox3_gDNA
cox3 cDNA

cox3_gDNA
cox3_ cDNA

cox3 gDNA
cox3_cDNA

TTCTTTGGCACCTACGGTAGAGATCGGAGGTATTTGGCCCCCAAAAGGGATTGGGGTTTTAGATCCTTGGGAAATCCCTT

\\J\H‘ll.‘\wwmmHm “,.'.‘ Q‘HMM\\ m" 'M.A'J\"IJ |‘“ u “f\‘f' M. “..“.

;_3"-

TTCTTAATACCCTTATTCICCINTTCATCCGGAGCTGCCGTAACTTGGGCTCATCATGCTATACTCGCGGGGAAGGAAAAA
TTCTTAATACCCTTATT

TTCTTAATACCCTTATTCifCiTTCATCCGGAGCTGCCGTAACTTGGGCTCATCATGCTATACTCGCGGGGAAGGAAAA‘

I'TCATCCGGAGCTGCCGTAACTTGGGCTCATCATGCTATACTCGCGGGGAAGGAAAAA

cox3-419 cox3-422

pnwp‘ﬂfmﬂ

L\'.H'w' i M

RN L O T

CGAGCAGTTTACGCTTTAGTAGCTACCGTTTTACTGGCTCTAGTATTCACTGGCTTTCAAGGAATGGAATATTATCAAGC

CGAGCAGTTTACGCTTTAGTAGCTACCGTTTTACTGGCTCTAGTATTCACTGGCTTTCAAGGAATGGAATATTATCAAGC
CGAGCAGTTTACGCTTTAGTAGCTACCGTTTTACTGGCTCTAGTATTCACTGGCTTTCAAGGAATGGAATATTATCAAGC

ALY YA

CACTATTTCGGATAGTATTTATGGTTCTACCTTTTTCTTAGCAACTGGCTTTCATGGTTTTCATGTGATTATAG

CACTATTTCGGATAGTATTTATGGTTCTACCTTTTTCTTAGCAACTGGCTTTCATGGTTTTCATGTGATTATAG

ACCC ACTATTTCGGATAGTATTTATGGTTCTACCTTTTTCTTAGCAACTGGCTTTCATGGTTTTCATGTGATTATAG
cox3-566

i i
Ay
c\! RTAl

GTACTCTTTTCTTGATCATATGTGGTATTCGCCPAFATCTTGGTEATCTGACCAAGGAGCATCACGTTGGCTTTGAAGC
GTACTCTTTTCTTGATCATATGTGGTATTCGCCAATATCTTGGTCATCTGACCAAGGAGCATCACGTTGGCTTTGAAGC
GTACTCTTTTCTTGATCATATGTGGTATTCGCCAATATCTTGGTCATCTGACCAAGGAGCATCACGTTGGCTTTGAAGCA

GCTGCATGGTACTGGCATTTTGTAGACGTGGTTOGGTTATTCC@®ATTTGTCTCTATCTATTGGTGGGGAGGTATATGA
GCTGCATGGTACTGGCATTTTGTAGACGTGGTTWGGTTATTCCATTTGTCTCTATCTATTGGTGGGGAGGTATATGA
GCTGCATGGTACTGGCATTTTGTAGACGTGGTT GGTTATTCC ATTTGTCTCTATCTATTGGTGGGGAGGTATATGA
cox3-754 cox3-764

480
479

560
559

640
639

720
719

798
797



e validation of the mttB-16, mttB-26, mttB-64, mttB-100, mttB-112, mttB-128, mttB-131, mttB-178, mttB-188,
mttB-202, mttB-236, mttB-262, mttB-328, mttB-331, mttB-344, mttB-346, mttB-373, mttB-376, mttB-379, mttB-407,
mttB-472, mttB-497, mttB-505, mttB-541, mttB- 554, mttB-578, mttB-610, mttB-616, mttB-667, and mttB-713 using
PCR amplification and Sanger sequencing experiments.
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mttB-16 mttB-26 mttb-64
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mttb gDNA 160
mttb_ cDNA 160

mttb-100 mttb-112 mttb-128 mttb-131

AN WA A AR AN AN A W IAAM

kel SR\ T T GACTCGTATTTTGTT@GTACACAAT®AACGGAGGCCTTC@CGACATATGTTGCAACGTCTTCAATAGCATGC T[S T ACEEY)
kel SRS\ T T GACTCGTATTTTGT TG TACACAATINAACGGAGGCCTTCICGACATATGTTGCAACGTCTTCAATAGCATGC TN T T ACENEEI)
TTGACTCGTATTTTGT TACACAATLAACGGAGGCCTTCLECGACATATGTTGCAACGTCTTCAATAGCATGCTLFTAC
Mttb-178 mttb-188 mttb-202 mttb-236
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mttb gDNA
mttb cDNA

N

il e\ NI T CGAT TC@®TC@ATTTAAGTGGTT@T@®GCTTCTCCTTGTTACTCTTCCTAACTOTT® CC®GGTAGTTCCCAATGT TT GG eIy
mttb cDNA : jjelex CINT Cly” AGTGG 5 C 5 CTC ACTHN CCl{GGGTAGTTCCCAATGTTTGGC ]

T

mttb gDNA : [NejyyyeCEupNeagiervieleleyyer:V.y CAACAAATTCGCTCATGATCAAGTTACAACCTAAGATCTATGACEATATTAT GV




juteh ol NI\ C T T T CWATACT TCATGGGTGAAACATCAACAAATTCGCTCATGATCAAGTTACAACCTAAGATCTATGACIATAT TAT Gl
ACTTTC ATACTTCATGGGTGAAACATCAACAAATTCGCTCATGATCAAGTTACAACCTAAGATCTATGAC ATATTATG
mttb-407 mttb-472

‘wﬁyn ‘;fyl@u[WMwlﬁﬁ

mttb gDNA : TTAACTGTTCGTATTTESTTCATT CATCGGTATGCTCCCAGGTACCTGTAATTGTGATC STTTGCTAGAACEAAGGGG : 560

ikl PN SID\- NN T TAACTGTTCGTATT TG TTCATTINCATCGGTATGCTCCCAGGTACCTGTAATTGTGATCi ST TTGCTAGAACIAAGGG G

TTAACTGTTCGTATT AAGGGG
mttb-497 mttb-505 mttb-541 mttb-554
020 00000 e M00l J0000a 06000 0 e0eL 20
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il e\ NN T C TTTCTGTAGAAACTT®CACGAACAATCGTCGTTTTTTGATGGTTTTT@CGCTT®TCACAGCTGCTCTTTCCACACCT ClueueEy]
mttb cDNA : TCTTTCTGTAGAAACTTTuACGAACAATCGTCGTTTTTTGATGGTTTTTTVGCTTTFCACAGCTGCTCTTTCCACACCTC : 640
TCTTTCTGTAGAAACTTLLACGAACAATCGTCGTTTTTTGATGGTTTT GCTTLICACAGCTGCTCTTTCCACACCTC
mttb-578 mttb-610 mttb-616
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mttb gDNA
mttb cDNA
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ATTGTA
mttb-713

mttb gDNA : [envejseleyyer.v\erNelelelolye(erNelerNele(erv.uNe). AGAGCGGCTCGATCGACAAAAAAGAAGAGTAGHHENAE]
mttb cDNA : [exvXeyyyeleiie)vXe)NelelelopielerNelerNeyyele).v-uierNelelerNe)Xelele[elelfele) uelerXe)-V-V-V-V-V-XE)VXONEYYNE : 789
CAAGTTCGTGAAGAGGGCTGGACGAGTGGAATGAGGGAGAGCGGCTCGATCGACAAAAAAGAAGAGTAG




f validation of the nad3-44, nad3-62, nad3-79, nad3-80, nad3-124, nad3-146, nad3-208, nad3-209, nad3-215,
nad3-230, nad3-247, nad3-251, nad3-266, nad3-275, nad3-317, nad3-344, and nad3-349 using PCR amplification
and Sanger sequencing experiments.
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nad3_gDNA 80
nad3 cDNA 80
ACTCGGTCTTCCTTT
nad3-44 nad3-62 nad3-79 nad3-80
u‘ \ A
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nad3_gDNA 160
nad3 cDNA 160
nad3-124 nad3-146
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nad37gDNA : C C C C TGATCESGAAGTCACCTTTT@CTTTCCTTGG )
nad3_CDNA H C ATATACGA ATC CAA A ATTA WTGATCIGGAAGTCACCTTTII CTTTCCT T GGyl
GATCLGEGAAGTCACCTTTTLLETTTCCTTGG
nad3-208 nad3-209 nad3-215 nad3-230
I — ‘ — — —
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nad3_gDNA 320
nad3_cDNA 320

AACAAGATTGATA TGGTCCATGATGGCCTTTTTATTGATTTTGACGATTGGATLICT
nad3-247 nad3-251 nad3-266 nad3-275 nad3-317

bbb

nad37cDNA HIC TATGAATGGAAAAGGGGTGCTTIGGATIGGGAGT AL NEEECY)
CTATGAATGGAAAAGGGGTGCTTLGEGATLEGGAGTAA
nad3-344 nad3-349

nad3 gDNA : cTATGAATGGAAAAGGGGTGCTTE;GATE;GGAGTAA : 357



g validation of the nad4L-11, nad4L-17, nad4L-25, nad4L-56, nad4L-65, nad4L-70, nad4L-80, nad4L-101, nad4L-128,
nad4L-149, nad4L-158, nad4L-167, nad4L-222, and nad4L-251 using PCR amplification and Sanger sequencing
experiments.

nfr

T CAATTGAAT ]
IWAGGCGTATTIGGGGAATCCTCCTTAATAGACGAAATATTCITATT@®T]® A CAATTGAAT N
A

GGGAATCCTCCTTAATAGACGAAATATTAIATT T A CAATTGAAT
nad4L-11 nad4L-17 nad4L-25 nad4L-56 nad4l-65 nad4L-70

nad4L_gDNA
nad4L_cDNA

poall
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nad4L gDNA : bAATGTTATTAGCTGTGAATTCSAACTTTTTGGTATTTTCCGTTTCTT GGATGATATGATGGGTCAAT@ATTTGCTT(@®A) 159
nad4L7CDNA HEBAATGTTATTAGCTGTGAATTMGAACTTTTTGGTATTTTCCGTTTCTIGGATGATATGATGGGTCAATIAT TTGCTTINA 160
AATGTTATTAGCTGTGAATIL GAACTTTTTGGTATTTTCCGTTTCT GATGATATGATGGGTCAATIATTTGCTTA
nad4L-80 nad4L-101 nad4L-128 nad4L-149 nad4L-158
A A N A f i hanip
1""‘. "“‘A./\.‘ AN ,"’l'v,-'\ A /\/\ /\“‘.“‘Am, K'k
| T
nad4L_gDNA TTGGTTTOMAACGGTGGCAGCTGCGGAATCTGCTATTGGGTTAGCCATTTTCGTTATTACTTTCCGAGTCCGAGGGACTA T EEACE)
nad4L_cDNA TTGGTTTIWAACGGTGGCAGCTGCGGAATCTGCTATTGGGTTAGCCATTTTCGTTATTACTTTCCGAGTCCGAGGGACTAT) 240
TTGGTTTLAACGGTGGCAGCTGCGGAATCTGCTATTGGGT TAGCCATTTTCGTTATTACTTTLE GAGTCCGAGGGACTAT
nad4L-167 nad4l-222

A A/\j\ ll"\"l /\

nad4lL gDNA : |NECUNEHUNELVNICIVNEV VUV VUG- V-NE[EURpv : 273
oEleE N MR IN\NH T GC TG TAGAATINTATTAATAGCATTCAAGGT TAL SR
TGCTGTAGAATLTATTAATAGCATTCAAGGTTAA
nad4L-251




h validation of the nad9-15, nad9-92, nad9-113, nad9-167, nad9-298, nad9-328, nad9-368, nad9-398, and nad9-439

using PCR amplification and Sanger sequencing experiments.

nad9 gDNA
nad9 cDNA

nad9_ gDNA
nad9 cDNA

nad9 gDNA
nad9_ cDNA

nad9_gDNA
nad9 cDNA

nad9 gDNA
nad9 cDNA

nad9_gDNA
nad9 cDNA
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ATGGATAACCAATT®ATTTTCAAATATAGTTGGGAGATTTTACC AAGAAATGGGTCCAAAAAATGGAAAGATCGGAACA

e

ATGGATAACCAATTIWATTTTCAAATATAGTTGGGAGATTTTACCCAAGAAATGGGTCCAAAAAATGGAAAGATCGGAACAEN
ATGGATAACCAAT ATTTTCAAATATAGTTGGGAGATTTTACCCAAGAAATGGGTCCAAAAAATGGAAAGATCGGAACA
nad9-15

\ 'H\V\IH

o wm~«ﬂ&mmmm%wwwm

GGGAATAGAT@TIGATACCAATACGGACTACCEATTTCAATTGTTGTGCTTTCTGAAATTGCATACCTATACAAGGGTTC

VAR

TGGGAATAGATIMTGATACCAATACGGACTACCHATTTCAATTGTTGTGCTTTCTGAAATTGCATACCTATACAAGGGTTC

'GATACCAATACGGACTACCLATTTCAATTGTTGTGCTTTCTGAAATTGCATACCTATACAAGGGTTC
nad9-113

TGGGAATAGA
nad9-92
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GATCGATATTTGCGGAGTTGATTATCCCTCTCGAAAACGAAGATTTGAAGTGGTCTATAATTTACTGAGTACT]
GATCGATATTTGCGGAGTTGATTATC

AAGTTT)|
[AAGTTT)

TCTCGAAAACGAAGATTTGAAGTGGTCTATAATTTACTGAGTACT]
ATCGATATTTGCGGAGTTGATTATCCCTCTCGAAAACGAAGATTTGAAGTGGTCTATAATTTACTGAGTACT
nad9-167
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Dt AN

CGGTATAACTCACGCATTCGTGTACAAACCAGTGCAGACGAAGTAACACGAATATCT®CGGTAGTAAGTCTATTTCCATC

CGGTATAACTCACGCATTCGTGTACAAACCAGTGCAGACGAAGTAACACGAATATCTIMWCGGTAGTAAGTCTATTTCCATC
CGGTATAACTCACGCATTCGTGTACAAACCAGTGCAGACGAAGTAACACGAATATCT| CGGTAGTAAGTCTATTTCCATC
nad9-298
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==

lATCAATCATCCGGATCTACGCCGTATAT

GTGGGAGCGAGAAGTTTGGGATATGTTTGGTGTTTCTT
nad9-398

nad9-328 nad9-368
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A N

CAGATTATGGTTTCGAGGGTCATCCATTACGAAAAGAC

CAGATTATGGTTTCGAGGGTCATCCATTACGAAAAGAC

TTCCTCTGAGTGGATATGTGGAAGTACGCTATGATGATCCA
TTCCTCTGAGTGGATATGTGGAAGTACGCTATGATGATCCA

CAGATTATGGTTTCGAGGGTCATCCATTACGAAAAGAC
nad9-

TCCTCTGAGTGGATATGTGGAAGTACGCTATGATGATCCA
439
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Joele S RNe IDINV- N G AGAAACGTGTGGTTTCTGAACCCATTGAGATGACCCAAGAATTTCGCTATTTCGATTTTGCTAGTCCTTGGGAACAGCGEESIYY
Jeele SR eIDI\ V- G AGAAACGTGTGGTTTCTGAACCCATTGAGATGACCCAAGAATTTCGCTATTTCGATTTTGCTAGTCCTTGGGAACAGCGEENIYY
GAGAAACGTGTGGTTTCTGAACCCATTGAGATGACCCAAGAATTTCGCTATTTCGATTTTGCTAGTCCTTGGGAACAGCG

i validation of the rpl5-35, rpl5-47, rpl5-160, rpl5-509, rpl5-512, and rpl5-529 using PCR amplification and Sanger
sequencing experiments.
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rpl5 gDNA 80
rpl5 cDNA 80
rpl5-35 rpl5-47 rpl5-64
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rpl5_ gDNA 160
rpl5 cDNA 160
AGTTCCTGGATTATGTAAAATAAGAGTAGTACCAAAGGCAGCACCTTCTATCAAAAATGGAAAATTGGCTATGGAGAT
rpl5-160
AA AN A WAAAAANVA A/\/\/\ an
rpl5 gDNA : @ > AGAAATGTTTACAGACACAGAGGTCTTCGACAGGAAGGTCGTTTCGATCCAATCCATTCTTGGGGTCAAA T XA
rpl5 cDNA : "AGAAATGTTTACAGACACAGAGGTCTTCGACAGGAAGGTCGTTTCGATCCAATCCATTCTTGGGGT CAAA T ]

CGTGCGGTCAGAAATGTTTACAGACACAGAGGTCTTCGACAGGAAGGTCGTTTCGATCCAATCCATTCTTGGGGTCAAAT
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g ARCRNC NN\ \ AGACAAAAAGGGATATGTCAGTGACCTAGCACGACAAAGCACTCTCCGAGGGCATGGAATGTCTAATTTTTTAGT CAG YAV
jy S NICRNIDI\ A "\ A AGACAAAAAGGGATATGTCAGTGACCTAGCACGACAAAGCACTCTCCGAGGGCATGGAATGTCTAATTTTT TAGT CAGHEENCYAY
AAAGACAAAAAGGGATATGTCAGTGACCTAGCACGACAAAGCACTCTCCGAGGGCATGGAATGTCTAATTTTTTAGTCAG

m

A A AR Mm I A

jy ARSI D)\l "\ A TCTCCACAGTAATGTCTCTATTAGATTCTCCGGTCGAAATACGGGAAAACTCTATTCAATTCTCGATGGAAACGGAG T )
by NRRNID) \I N "\ A\ TCTCCACAGTAATGTCTCTATTAGATTCTCCGGTCGAAATACGGGAAAACTCTATTCAATTCTCGATGGAAACGGAG T
AATCTCCACAGTAATGTCTCTATTAGATTCTCCGGTCGAAATACGGGAAAACTCTATTCAATTCTCGATGGAAACGGAGT
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ot A

jyeRRSRNe DN T T TGCGAATTCTCCCCAGAACTGGAAGATCATTTCGAGATCTTCGAACATATTCGAGGGTTCAATGTGACTATTGTCACT
jySRRNIn \ Nl T T T GCGAATTCTCCCCAGAACTGGAAGATCATTTCGAGATCTTCGAACATATTCGAGGGTTCAATGTGACTATTGTCACT)
TTTGCGAATTCTCCCCAGAACTGGAAGATCATTTCGAGATCTTCGAACATATTCGAGGGTTCAATGTGACTATTGTCACT
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TCGTCCAACACACAAGATGAGACTTTACC FTGGPFCGGCTTTTTFCAAAAAGATTCbbTTbbAAATATCCCAAbCCC
TCGTCCAACACACAAGATGAGACTTTACHA CTGTGGAGCGGCTTTTTGTAAAAAGATTLGGTTGGAAATATCCCAAGCCC
TCGTCCAACACACAAGATGAGACTTTAC AC GTGGAGCGGCTTTTTG AAAAAGATTCGGTTGGAAATATCCCAAGCCC
rpl5-509 rpl5-512 rpl5-529

an R
ANV

rpl5 gDNA
rpl5 cDNA

jy NI 1D\l C CTTGATCCATTTTCCATTGTACCATTTCTTCCTATGAAGATAAGATCATTTGATTTCTCATTCACAAATGCATATTTTT)
i SARSRNINN NN CCTTGATCCATTTTCCATTGTACCATTTCTTCCTATGAAGATAAGATCATTTGATTTCTCATTCACAAATGCATATTTTT
CCTTGATCCATTTTCCATTGTACCATTTCTTCCTATGAAGATAAGATCATTTGATTTCTCATTCACAAATGCATATTTTT

jy NI ID)\Nl C TCTCTTTCTAGGAACAAATATGATCTACTCGTTTTTTTCTTCTCTTCCATCCCATTCTTTCTTCTTGGAAAAACCAAAC
g ARRNOINN NN G T CTCTTTCTAGGAACAAATATGATCTACTCGTTTTTTTCTTCTCTTCCATCCCATTCTTTCTTCTTGGAAAAACCAAAC
GTCTCTTTCTAGGAACAAATATGATCTACTCGTTTTTTTCTTCTCTTCCATCCCATTCTTTCTTCTTGGAAAAACCAAAC

j validation of the rpl16-221 using PCR amplification and Sanger sequencing experiments.
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b RGN ID)\/:GE "\ T GAGCGGACAATTCCGAAGAAATGGTAAGATATGGGTAAGAGTTTTCGCGGATATCCCTATTACCGGAAAACCTACA

o SNNNCRNGIDI /-G "\ T GAGCGGACAATTCCGAAGAAATGGTAAGATATGGGTAAGAGTTTTCGCGGATATCCCTATTACCGGAAAACCTACAGA
ATGAGCGGACAATTCCGAAGAAATGGTAAGATATGGGTAAGAGTTTTCGCGGATATCCCTATTACCGGAAAACCTACAGA
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Ay A[ﬂl\/\/\/\/\/\/\ AW T
T L

by NG IDI\ V- 1\ GT CAGAATGGGAAGAGGAAAAGGAAATCCTACGGGTTGGATTGCTCGTGTGTCCACGGGACAAATCCTATTTGAAATGG
b ANNCRNINI\ AR "\ GTCAGAATGGGAAGAGGAAAAGGAAATCCTACGGGTTGGATTGCTCGTGTGTCCACGGGACAAATCCTATTTGAAATGG
AGTCAGAATGGGAAGAGGAAAAGGAAATCCTACGGGTTGGATTGCTCGTGTGTCCACGGGACAAATCCTATTTGAAATGG
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rpll6 gDNA
rpll6_cDNA

s f\m T oA L L

ATGGTGTGAGTTTGTCAAATGCTCGACAAGCCGCTACATTAGCGGCGCATAAACTATGTT®STCAACCAAGTTTGTTCAG
ATGGTGTGAGTTTGTCAAATGCTCGACAAGCCGCTACATTAGCGGCGCATAAACTATGTTINGTCAACCAAGTTTGTTCAG

ATGGTGTGAGTTTGTCAAATGCTCGACAAGCCGCTACATTAGCGGCGCATAAACTATGTTLGETCAACCAAGTTTGTTCAG

rpll6e-221

240
240

k validation of the rps13-56, rps13-100, rps13-287 using PCR amplification and Sanger sequencing experiments.

rpsl3 gDNA
rpsl3_ cDNA

rpsl13 gDNA
rps13_cDNA

rps13_gDNA
rps13_cDNA

rps13_gDNA
rps13_cDNA

ATGTTATATATTTCAGGAGCTAGATTAGTTGCCGATAAACAAGTAAGAATTGCCTOAACCAAAATTTATGGAATTGGACT

ATGTTATATATTTCAGGAGCTAGATTAGTTGCCGATAAACAAGTAAGAATTGCCTIWAACCAAAATTTATGGAATTGGACT

ATGTTATATATTTCAGGAGCTAGATTAGTTGCCGATAAACAAGTAAGAATTGCC RACCAAAATTTATGGAATTGGACT
rpsl3-56
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CCAAATTGAACAAATGATAGGTCAAGATCATGTTGTTCATTGGGAATTGAAGAGGGGAGAACGAGCAGACATCGAACGA]
CCAAATTGAACAAATGATAGGTCAAGATCATGTTGTTCATTGGGAATTGAAGAGGGGAGAACGAGCAGACATCGAACGA]

VIAAAAAAN

ACCAAATTGAACAAATGATAGGTCAAGATCATGTTGTTCATTGGGAATTGAAGAGGGGAGAACGAGCAGACATCGAACGA

MWL ﬂ‘

TTAATTTCTATTTCTTGTTATCGTGGAATTCGTCATCAAGATGGAT@®SCCCTTACGCGGTCAACGAACTCATACTAATGC

TTAATTTCTATTTCTTGTTATCGTGGAATTCGTCATCAAGATGGATIMGCCCTTACGCGGTCAACGAACTCATACTAATGC
TTAATTTCTATTTCTTGTTATCGTGGAATTCGTCATCAAGATGGAT GCCCTTACGCGGTCAACGAACTCATACTAATGC
rpsl3-287
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