Table S1. Accession numbers and references of COI sequences of Conophymaspp.

sampled in this study.

Species

Accession number

Reference

Caelifera, Acridoidea, Dericorythidae
Conophyminae

Conophyma kuznetzovi KC261363 Bugrov et al., 2012
Conophyma poimazaricum KC261362 Bugrov et al., 2012
Conophyma reinigi KC261361 Bugrov et al., 2012
Conophyma semenovi KC261360 Bugrov et al., 2012
Conophyma sp. KX272737. Direct Submission
Conophyma sp. KX272738 Direct Submission
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Table S2. The best-fitting models used for phylogenetic analyses of the mitochondrial

PCGs dataset.

Information
Criterion for
Model Selection

Best Model

Partition Names

GTR+F+1+G4
GTR+F+R3

GTR+F+R4

GTR+F+R5
HKY+F+R3
HKY+F+R4
TIM2+F+R3

TIM2+F+R4

AlCc TIM3+F+1+G4

TIM3+F+R2
TIM3+F+R3
TIM3+F+R4
TN+F+R3
TN+F+R4
TN+F+R5
TPM2u+F+R4
TPM2u+F+R5
TVM+F+1+G4
TVM+F+R3
TVM+F+R4

ND3_codon2
ND1_codon2
ND2_codonl, ND5 codon2, ND4 codon3,
COX1_codonl, ND6_codon3, COX2_codonl,
ND3_codonl
ND5 _codon3, ND4 codonl, COX1 codon3
CYTB_codon2, COX3_codon2
NDA4L_codonl
COX3 _codonl, ND3 codon3
ND1_codon3, CYTB_codonl, ATP6_codonl,
ND6 _codon2, ND5 codonl
ATP8 codon3, ATP8 codon2
ATP6_codon2
COX1_codon2, ND4L_codon2
COX2_codon3, ND2_codon2
ND6_codonl
ND2_codon3
CYTB_codon3
ND1_codonl
ATP6_codon3
ATP8 codonl
COX2_codon2, ND4L_codon3
ND4 _codon2, COX3_codon3

GTR+F+G4

BIC GTR+F+1+G4

HKY+F+G4

HKY+F+1+G4

ND1_codonl, ND6_codon3, COX3_codon3,
COX3_codonl, ND6_codonl, ND4 codonl,
ND6_codon2, ND4L_codon3, ND4L_codon2,
ND5_codonl
ND2_codonl, ND4_codon2, ND4_codon3,
ND5_codon2, ND2_codon3, ND1_codon3,
ND2_codon2, COX1_codonl, COX2_codonl,
ATP6_codonl, COX1 codon3, COX1_codon2,
CYTB_codonl, COX2_codon2, ATP6_codon2,
ND3 _codonl, ATP8 codon2, ATP8 codonl
ND3_codon3, ND4L _codonl, ATP8 codon3
ND5_codon3, COX2_codon3, ND1 codon2,
CYTB_codon3, ATP6_codon3, CYTB_codon2,
COX3 _codon2, ND3 codon2




Table S3. The best-fitting models used for the phylogenetic analyses of the partial COX1
dataset.

Information Criterion for

Model Selection Best Model Partition Names
SYM+1+G4 COX1_codonl
AlCc TN+F+R6 COX1_codon2
TPM2u+F+R4 COX1_codon3
SYM+I+G4 COX1_codonl
BIC GTR+F+I+G4 COX1 codon2

HKY+F+G4

COX1 codon3




Table S4. Nucleotide composition of the mitogenome of Longzhouacris mirabilis
(mt1825).

Feature Length(bp) T% C% A% G% A+T% AT-skew GC-skew

Whole genome 16164 329 142 423 105 75.2 0.1250 -0.1498
Protein-coding 11148 324 144 420 111 744 01290  -0.1294

genes

First codon 3716 298 114 458 130 756 02116  0.0656
position

Second codon 3716 345 195 311 149 656  -00518 -0.1337
position

Third codon 3716 330 123 492 55 822 01971  -0.3820
position

Protein-coding 6864 370 147 362 121 732  -00109  -0.0970
genes-J

First codon 2288 300 138 367 194 667 01004  0.1687
position

Second codon 2288 442 219 201 137 643  -0.3748  -0.2303
position

Third codon 2088 366 84 517 32 883 01710  -0.4483
position

Protein-coding  yo4 252 139 514 95 766 03420  -0.1880
genes-N

First codon 1428 294 75 604 27 898 03452  -0.4706
position

Secondcodon 458 190 155 487 167 677 04387  0.0373
position

Third codon 1428 272 186 451 91 723 02476  -0.3430
position

ATP6 678 382 146 379 93 761  -0.0039 -0.2218
ATPS 159 384 138 428 50 812 00542  -0.4681
COX1 1540 347 167 338 148 685  -0.0131  -0.0603
COX2 684 351 154 37.6 120 727 00344  -0.1241
COX3 792 362 152 345 141 707  -0.0240  -0.0375
CYTB 1140 407 132 334 127 741  -0.0985  -0.0193
ND1 945 254 140 499 107 753 03254  -0.1336
ND2 1020 363 147 379 111 742 00216  -0.1395
ND3 354 362 144 390 105 752 00372  -0.1566
ND4 1336 248 142 522 88 770 03558  -0.2348
NDAL 204 218 122 575 85 793 04502  -0.1787
ND5 1719 262 138 505 95 767 03168  -0.1845
ND6 52 391 107 416 86 807 00310  -0.1088
rnL 1389 336 142 437 85 773 01307  -0.2511
rmns 792 313 165 423 98 736 01495  -0.2548

D - loop 1348 36.2 123 445 7.0 80.7 0.1029 -0.2746




Table S5. Nucleotide composition of the mitogenome of Ranacris albicornis (mt1826).

Feature Length(bp) T% C% A% G% A+T% AT-skew GC-skew

Whole genome 15720 331 142 420 107 75.1 0.1185 -0.1406
Protein-coding genes 11148 331 143 416 11.0 747 0.1138 -0.1304
Firstcodon position 3716 304 113 449 134 753 01926  0.0850

Sec;g‘s?tfé’fon 3716 346 196 310 147 656  -0.0549 -0.1429
Third codon position 3716 344 118 490 48 834 01751 -0.4217

Progegrr:;‘_’?'”g 6867 372 148 361 119 733  -0.0150 -0.1086
Firstcodon position 2289  29.0 147 363 201 653 01118 0.1552

Sec;gs?t::c?r(]jon 2280 443 221 204 132 647  -0.3694 -0.2521
Third codon position 2289 383 76 517 25 90.0 0.1489 -0.5050

Protein-coding 4281 267 134 505 94 772 03083 -0.1754

genes-N
First codon position 1427 327 59 587 27 914 0.2845 -0.3721

Second codon 1427 192 156 481 172 673 04294  0.0488

position
Third codon position 1427 28.2 187 447 84 72.9 0.2263 -0.3801
ATP6 678 373 1563 382 91 75.5 0.0119 -0.2541
ATPS8 162 37.7 136 444 43 82.1 0.0816 -0.5196
COX1 1540 355 159 334 151 689  -0.0305 -0.0258
COX2 684 351 142 376 132 727 0.0344  -0.0365
COX3 792 36.7 155 336 141 703  -0.0441 -0.0473
CYTB 1137 40.7 135 337 121 744  -0.0941 -0.0547
ND1 945 26.3 132 496 108 759 0.3070 -0.1000
ND2 1023 350 164 383 103 733 0.0450 -0.2285
ND3 354 36.4 155 381 99 74.5 0.0228  -0.2205
ND4 1335 26.7 139 505 88 77.2 0.3083  -0.2247
ND4L 294 228 112 568 9.2 79.6 0.4271  -0.0980
ND5 1719 277 134 497 9.1 77.4 0.2842 -0.1911
ND6 522 420 94 416 71 83.6  -0.0048 -0.1394
rrnL 1382 33.7 145 427 91 76.4 0.1178 -0.2288
rms 806 320 159 418 103 738 0.1328  -0.2137

D - loop 860 317 117 492 73 80.9 0.2163 -0.2316




Table S6. Nucleotide composition of the mitogenome of Conophyma zhaosuensis (mt1938).

Feature Length(bp) T% C% A% G% A+T% AT-skew GC-skew

Whole genome 16190 321 143 425 112 74.6 0.1394 -0.1216
Protein-coding genes 11175 423 128 319 131 74.2 -0.1402 0.0116
First codon position 5397 303 15 417 13 72 0.1583 -0.0714

Sec;g‘s?tfé’fon 5397 325 143 432 99 757 01413 -0.1818
Third codon position 5396 334 135 425 106 759 01199 -0.1203

Progﬂ;‘_’?i”g 6880 369 146 358 127 727 -0.0151 -0.0696
Firstcodon position 2294 358 115 417 11 775 00761 -0.0222

Sec;gs?t::c?r(]jon 2293 361 17.2 302 165 663  -0.0890 -0.0208
Third codon position 2293 388 152 354 106 74.2 -0.0458 -0.1783

Pro;iir:‘égf’Nding 4295 508 98 257 137 765 -0.3281 0.1660
First codon position 1432 527 6.6 286 121 813 -0.2964  0.2941

Second codon 1432 455 128 236 181 69.1 -0.3169 0.1715

position
Third codon position 1431 542 99 25 109 79.2 -0.3687  0.0481
ATP6 678 383 143 382 91 76.5  -0.0013 -0.2222
ATPS8 162 36.4 123 469 43 83.3 0.1261 -0.4819
COX1 1531 356 158 329 157 685  -0.0394 -0.0032
COX2 684 33 151 379 14 70.9 0.0691 -0.0378
COX3 792 374 158 318 15 69.2  -0.0809 -0.0260
CYTB 1137 382 147 339 132 721  -0.0596 -0.0538
ND1 945 252 135 509 104 76.1 0.3377  -0.1297
ND2 1021 36 152 371 117 73.1 0.0150 -0.1301
ND3 354 373 133 376 119 749 0.0040 -0.0556
ND4 1339 248 15 50 102 748 0.3369  -0.1905
ND4L 294 20.7 122 582 88 78.9 0.4753 -0.1619
ND5 1717 276 13 501 93 77.7 0.2896 -0.1659
ND6 521 422 96 407 75 829  -0.0181 -0.1228
rrnL 1365 321 144 45 8.6 77.1 0.1673  -0.2522
rns 796 31.2 16.7 408 113 72 0.1333  -0.1929

D - loop 1437 246 114 47 8.1 71.6 0.3128 -0.1692




Table S7. Codon usage of the PCGs of Longzhouacris mirabilis (mt1825).

Amino Acid Codon No. RSCU(%) AminoAcid Codon No. RSCU(%)
Phe Uuu 313 1.58 Tyr UAU 194 1.79
uucC 84 0.42 UAC 23 0.21
Leu UUA 336 4.30 End UAA 37 1.48
UUG 36 0.46 UAG 13 0.52
Leu Ccuu 42 0.54 His CAU 52 1.58
cuc 7 0.09 CAC 14 0.42
CUA 42 0.54 Gln CAA 52 1.82
CUG 6 0.08 CAG 5 0.18
lle AUU 326 1.73 Asn AAU 177 1.60
AUC 51 0.27 AAC 44 0.40
Met AUA 190 1.72 Lys AAA 64 1.31
AUG 31 0.28 AAG 34 0.69
Val GUU 65 1.68 Asp GAU 54 1.74
GUC 9 0.23 GAC 8 0.26
GUA 74 191 Glu GAA 64 1.71
GUG 7 0.18 GAG 11 0.29
Ser uUCu 84 1.85 Cys uGuU 55 1.62
uccC 24 0.53 UGC 13 0.38
UCA 115 2.53 Trp UGA 95 1.41
UCG 9 0.20 UGG 40 0.59
Pro Ccu 56 1.75 Arg CGuU 15 1.22
CCC 12 0.38 CGC 1 0.08
CCA 56 1.75 CGA 31 2.53
CCG 4 0.13 CGG 2 0.16
Thr ACU 62 1.34 Ser AGU 34 0.75
ACC 27 0.58 AGC 15 0.33
ACA 92 1.99 AGA 67 1.48
ACG 4 0.09 AGG 15 0.33
Ala GCU 47 1.49 Gly GGU 71 1.46
GCC 8 0.25 GGC 9 0.18
GCA 71 2.25 GGA 97 1.99
GCG 0 0.00 GGG 18 0.37




Table S8. Codon usage of the PCGs of Ranacris albicornis (mt1826).

Amino Acid Codon No. RSCU(%) AminoAcid Codon No. RSCU(%)

Phe Uuu 285 1.75 Tyr UAU 165 1.86
uucC 41 0.25 UAC 12 0.14
Leu UUA 375 4.23 End UAA 0 0
UuG 27 0.3 UAG 0 0
Leu Cuu 66 0.74 His CAU 54 1.59
CucC 5 0.06 CAC 14 0.41
CUA 53 0.6 Glin CAA 61 1.88
CUG 6 0.07 CAG 4 0.12
lle AUU 358 1.86 Asn AAU 141 1.67
AUC 26 0.14 AAC 28 0.33
Met AUA 250 1.84 Lys AAA 81 1.56
AUG 22 0.16 AAG 23 0.44
Val GUU 86 1.86 Asp GAU 63 1.7
GuUC 9 0.19 GAC 11 0.3
GUA 85 1.84 Glu GAA 70 1.69
GUG 5 0.11 GAG 13 0.31
Ser uCcu 110 2.46 Cys uGuU 42 191
ucc 12 0.27 UGC 2 0.09
UCA 126 2.82 Trp UGA 92 1.82
UCG 3 0.07 UGG 9 0.18
Pro CCu 59 171 Arg CGU 17 1.24
CCcC 12 0.35 CGC 1 0.07
CCA 63 1.83 CGA 34 2.47
CCG 4 0.12 CGG 3 0.22
Thr ACU 66 1.34 Ser AGU 23 0.51
ACC 18 0.37 AGC 1 0.02
ACA 110 2.23 AGA 82 1.83
ACG 3 0.06 AGG 1 0.02
Ala GCU 75 1.81 Gly GGU 103 1.89
GCC 14 0.34 GGC 6 0.11
GCA 76 1.83 GGA 92 1.69

GCG 1 0.02 GGG 17 0.31




Table S9. Codon usage of the PCGs of Conophyma zhaosuensis (mt1938).

Amino Acid Codon No. RSCU(%) AminoAcid Codon No. RSCU(%)
Phe Uuu 316 1.54 Tyr UAU 155 1.7
uucC 95 0.46 UAC 27 0.3
Leu UUA 337 4.03 End UAA 19 1.06
UuUG 46 0.55 UAG 17 0.94
Leu Cuu 59 0.71 His CAU 52 1.53
CcucC 10 0.12 CAC 16 0.47
CUA 48 0.57 Gln CAA 59 1.87
CUG 2 0.02 CAG 4 0.13
lle AUU 325 1.81 Asn AAU 173 1.67
AUC 35 0.19 AAC 34 0.33
Met AUA 183 1.69 Lys AAA 73 1.4
AUG 34 0.31 AAG 31 0.6
Val GUU 83 1.98 Asp GAU 54 1.66
GUC 5 0.12 GAC 11 0.34
GUA 77 1.83 Glu GAA 65 1.86
GUG 3 0.07 GAG 5 0.14
Ser ucu 80 1.84 Cys uGuU 46 1.39
uccC 15 0.35 UGC 20 0.61
UCA 117 2.7 Trp UGA 99 1.51
UCG 10 0.23 UGG 32 0.49
Pro CCcu 54 1.74 Arg CGU 14 1.12
CCC 7 0.23 CGC 0 0
CCA 62 2 CGA 34 2.72
CCG 1 0.03 CGG 2 0.16
Thr ACU 53 1.11 Ser AGU 28 0.65
ACC 15 0.31 AGC 9 0.21
ACA 116 2.43 AGA 74 1.71
ACG 7 0.15 AGG 14 0.32
Ala GCU 63 1.66 Gly GGU 64 1.28
GCC 8 0.21 GGC 6 0.12
GCA 80 2.11 GGA 107 2.14
GCG 1 0.03 GGG 23 0.46




Table S10.

Annotation of the three newly sequenced complete mitogenomes.

Name Type  Direction Integenic nucleotides Length
mt1825 mt1826 mt1938 mt1825 mt1826 mt1938
trnl tRNA forward 0 3 4 66 66 65
trnQ tRNA reverse -1 10 7 69 69 69
trnM tRNA forward 0 0 0 68 69 69
ND2 CDS forward -2 -2 0 1020 1023 1021
trnW tRNA forward -8 -8 -8 69 66 68
trnC tRNA reverse 9 5 7 64 68 63
trnY tRNA reverse -8 -8 1 65 65 65
COX1 CDS forward 0 0 0 1540 1540 1531
trnL2 tRNA forward 10 7 7 66 66 66
COX2 CDS forward -2 -2 -2 684 684 684
trnD tRNA forward 2 2 2 63 63 65
trnK tRNA forward 14 18 -16 71 71 101
ATP8 CDS forward -7 -7 -7 159 162 162
ATP6 CDS forward 4 3 4 678 678 678
COX3 CDS forward 6 2 2 792 792 792
trnG tRNA forward 0 0 0 65 64 67
ND3 CDS forward 0 -1 -1 354 354 354
trnA tRNA forward 1 5 4 66 65 66
trnR tRNA forward 5 6 0 68 66 64
trnN tRNA forward 0 0 0 65 65 69
trnS1 tRNA forward 2 0 2 66 65 67
trnE tRNA forward -1 0 -27 69 66 93
trnF tRNA reverse 0 2 1 65 64 66
ND5 CDS reverse 15 15 15 1719 1719 1717
trnH tRNA reverse 3 4 -1 67 68 66
ND4 CDS reverse -7 -7 -7 1336 1335 1339
ND4L CDS reverse 2 2 2 294 294 294
trnT tRNA forward 0 0 0 66 70 69
trnP tRNA reverse 2 2 2 63 65 64
ND6 CDS forward 8 3 8 522 522 521
CYTB CDS forward -5 10 8 1140 1137 1140
trnS2 tRNA forward 21 19 21 69 70 70
ND1 CDS reverse 3 3 3 945 945 945
trnL1 tRNA reverse -59 -50 -42 65 64 66
rrnL rRNA reverse -19 -19 -3 1389 1382 1365
trnV tRNA reverse 1 1 2 71 71 71
rnS rRNA reverse 0 3 29 792 806 796
A+T unsure  forward 1348 860 1437




