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Supplementary Figure Legends

Supplementary Figure S 1. Alignment of the Atp8 gene among species of the

Family Mytilidae.

Supplementary Figure S 2. Mitochondrial genome syntenies of pteriomorph

bivalves.
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Table 1. size and general features in Bivalvia. Columns represent protein coding genes with their lengths (bp). Start and stop codons for the protein coding genes are enclosed in parentheses.
Subclase Species Total Size ATP6 ATP8 1 COX3 CYTB ND1 ND4 ND4L ND5 ND6 %A %C %G %T %A-T %G-C
Mytilus platensis 16766 (ATGIAAA) (ATé/sjAs) (AT/l-\?ZZA) 729 (ATGIT) | 937 (ATGIT) (ATié/?fTA) (GT;}(GSTG) (ATZ;/S\TT) (AT;?(;GT) (AT?/?:ECT) (ATéi?CG) (ATZ/OIZTA) (ATélﬁliAA) 2 | u4 | 288 | 208 0 “
Mytilus chilensis 16765 747 (ATGIT) (ATéISiAG) (AT}SZSAA) 729 (ATGIT) | 937 (ATGIT) (ATl(s/O/fTA) (GT(BB}(!;TG) (ATEQ;;/BATT) (AT;?;GT) (ATIGSIDCSTT) (ATCZ;iCG) (AT1A7/Z7TA) ATéizAA 302 4 286 28 0 “
Mytilus galloprovincialis 16744 I ATEM | o ol A n |72TEm)| ATélzgﬁL Ao ﬁT ol A'r?;ﬁm . ATSZLFL Ao, Jﬁ oo | o ATIZ,OTﬁTT) aromany| 24 | 122 | w4 | 20 584 416
Myt roslis o Y 255 1656 729 793 1308 018 351 1308 282 1707 65 we | 122 | 29 | w02 = »
(ATGIAGG) | (ATGIAAG) | (ATGICAA) | (ATGIAAC) | (ATGIGGA) | (ATGIATA) | (GTGIGTG) | (ATGIATT) | (ATGIGGT) | (ATGICCC) | (ATGITCG) | (ATAIATA) | (ATGIAAA)
Myilus californianus 16730 TITATEM | éfjAA) . ATE;ZA) 729 ATem) | 836 (TG | Aﬁéﬁ; P AT/??;T ol ATZﬁT o | o éfé 0 | AT& JLCZ;(Z;T oy ATZTT " ATéf’: oo 0 | 108 | 286 | 208 608 302
Mytilus coruscus 16642 (AT;ZGT) (ATGZISASAA) (A'rg::sAA) 729 (ATGIT) (A'rgiicc) (ATIGg/‘fTA) (A'r/i/lé'rA) (AT;‘/‘gTA) (ATSIE(;GA) (AT& (AT(ZS?éTA) (A#igre) A'ré/e:AA 310 n4 215 302 612 388
Mytilus edulis 16740 (AT;;GT) (ATé/sjAs) (AT?/?:SAA) 729 (ATGIT) (ATCZ/QGGGA) (AT%}II?:TG) (GTS%TG) (ATZ;ZTT) 351 (ATGIT) (AT?/?ZECT) (ATé?ce) (ATZ/OIZTA) (AT(;:/]/ZGA) 208 na 204 204 592 a8
Musculista senhousia 20612 14 (ATGIM) (ATé?(gsW) (ATlcigém ATg/léeA (ATGS/SéAA) 1197 (ATATT) (AT:;?:GA) (ATz?iTG) (ATéECT) (ATIASIZTQGT) (ATS?TT) (AT1A71'T65TT) (ATAA/S:GC) o7 87 196 | %1 nr 23
Perna viridis 16014 (ATGIAAA) (AT;?‘?GA) 1536 (ATGIT) | 690 (GTG/T) (AT&L i&;fem (A'rgfr'rc) (A'rf/%rl'r'r) (A'rés/:lL A'rlea/ﬁcgc'r) (AT'ZT-/:AT) (ATZIZAHTT) (A'rg;'rc) 292 93 20 | 405 697 303
Brachidontes exustus 16600 T4 (AT (TTél/?TT) 1605 (ATGIT) (AT!Z/U:GA) (AT!B;?CT) (GTtSZ/OGECT) (ATrgsﬁAT) (ATi?éTA) (AT;?éCT) (ATisZ/zng) (GT?;CT) (ATZ#M) (ATS?ZTU 28 | 105 | 187 | 448 08 22
Anadara sativa 48161 525 (ATAT) (AT(E;?:GA) (ATgféTfA) (GTZS?TA) (GT1(§2/7(IHGT) 924 (ATAIT) (TTlGO/OTHTG) (AT(SE?STT) (AT2?187T) (AT(Z;?GT) (Arfg;c) (AT:?GBCT) 25 | w4 | 08 | 8 623 37
Scapharca broughtonii 46985 AT:/Z/EAG (ATgBAAGA) (ATZ;‘QFTA) (GTE'?JL ﬁc'rt;z;cEeT) (AT:;‘/E:AT) (AT(S;;TT) (ATingT) (A'rlAZ/?rEm) (AT(ZE?'?GT) (ATZ/?;FC) (AT:?({;GT) %3 88 25 | 44 688 812
Argopecten irradians Lozt 0 (ETem (ATxlj%sG) (GT?;CT) (GTZZFSWT) (Trg:rscn (GTG/GTT) | (TTGICTG) (AT/i?éAT) (ATglgTU (ATAIGGT) (AT??CT) (ATZ/‘gAT) 189 | w1 ] 206 | 374 563 a7
/Argopecten purpuratus 16266 636 (ATAT) AT(ljizsc) (AT;?CT) (ATS:W) (Trlcl/sTBcT) (ATf;éW) (ATZ??TA) (AT;}\?(B}AT) (AT1(32/7(28TT) ATGS/aésA (AT;G/BTSCT) ATGSIZgAA e | ws | 286 | w0 66 4
(Chlamys farreri 21695 (AT;/BSGG) AT:;E/AAAGG) (e'rgé'r'r) (ATé?éTG) (A'rnlslriaAe) (AT(g;:gTT) (ATS‘:TT) (A'r/i/s'?ec) (A'rlez/{frATA) 318 (ATAT) (AT1G7/7GQTT) AT/:IQ:GA 04 125 215 396 0 “0
Mimachlamys senatoria 17383 (ATGB/S:GG) (ATGITTG) (ATZS/ZETT) (ATCZ/?AG) (GT?}?“:AC) (AT1(SZ/?TA) mg;im) (ATZ?/E\TT) (AT(:;:;(:;AT) (AT1GZ/‘:35TA) (AT?'?:GT) (ATngT) (AT(:/QZGG) 82 w1 ant 304 576 424
Placopecten magellanicus 3215 AT/ZIE»SAG (ATGIGTG) (ATSTSGG) (AT/i/ngT) (TTGITAC) | (ATGITTG) | (GTG/CTT) | ATZ{ZSAT) | (ATGIATC) (Gré/gc:GG) (ATlcsrﬁcocA) (AT:XGT) 148 34 349 483 sL7 483
Crassostrea angulata 18408 684 (ATAIT) . ATIGE/117GT) (reiaca)| ¢ o o) [1220 €TAM) J&f/im . Ao ol AT&L Ao, JLé?é - A'rlesrgm . A ol 76 | w7 | =z | wms 632 368
Crassostrea ariakensis 18414 675 (ATG/T) (ATZITLT) (ATCZ/UéGG) (ATZ?:CT) (Wf/gzm (AT(gsarGrTc) (AT(Z?iAC) (AT;IS:AG) (AT?/ZOCA) (Aniz/aécn ((37155/7(31?0 (AT(ASBF?AC) %8 82 25 ®5 623 37
Crassostrea gigas 18225 684 (ATGIT) (ATlGB/%:GT) (AT(Z/DéGA) (AT(B‘J?CT) (CTf/:fAT) (AT?/;G\W) (ATZ??AC) (AT(?:SAT) (ATiﬁglfTG) (ATé?éCT) (ATlGGIZ‘:lTT) (AT:;ZTC) 26 151 220 382 629 1
Ostrea denselamellosa re2r? (e'rgzcc) (ATglgAsTC) AT(:/BSGA (ATé?‘?CG) ATZEGIAG (A'rf/i'r'r) (AT(Q;'?AC) (A'r;/ﬁ/:ec) (A'rléh (GTé?éAA) (A'rf/zre) ATélsliAA 29 | 162 | B8 | W © o
Ostrea edulis 16320 (ATS(?TA) (ATETTC) 693 (ATGIT) (AT/HJ‘?CT) (ATél/zlAG) (ATgl/ZTA) (AT{FOI?'ZC) (ATé?:GC) (ATlcafsToﬁ) (ATG2/H(§AG) (AT1(§14AHTT) (AT:/SECA) %5 180 09 395 % el
Ostrea lurida 16344 570 (ATG/T) (AT}\%TA) 16U (ATAT | (aciaaT) (AT?j?cT) (AT?/?;RG) (ATS/BATG) (GTlt(S]lOirA) (GT;?;GC) (ATl(?/SI:\)W) (ATAQ/GGAAG) (ATlGGIZ‘:lTT) (AT(AB;?CA) 25 80 209 395 6 s
Saccosirea mordax 16532 (AT;]:AA) (A'rg/f:ssc) 69 (ATGIT) (AT;‘?CT) (AT%TI/Z;TA) (e'r?;ﬁ'r'r) (ATZ‘SFAT) (ATé?:AT) (A'rlezh (GTé/BéAA) (ATIGEIZrlTA) (e'ré?icc) 209 139 %2 | 400 609 391
Atrina pectinata 1681 (GT(;?;AG) (ATg/fsocc) (GT;ZAG) (Tr(?GGTG) (ATlTl/gi;n (AT(gsa//lwr) (AT(gsgrngT) (TTZI‘?’CT) (ATléfsTgﬁ) (ATZ?;W) (ATg?Gn (ATg,lATT) 26 87 282 | 425 631 369
Pinctada margaritifera 15680 (ATg/A/iAA) AT?/ZBGG) (AT(Z/HéGG) (ATZS?:CC) (ATGIGAG) (ATg:;}iTC) (ATGICTT) (AT(:[/)iTG) (/:TK((S)IBT) (ATGQ/E&L J&g}icc) (AT(AjiCT) 2L 102 22 396 606 304
[P—— . 849 1644 173 906 1218 903 1056 235 1362 300 1701 531 i | 105 | 27 | ws p= -
(ATGIAAA) (TTGIAAA) | (ATGIAGT) | (ATGITCT) | (ATAJAAA) | (ATGITTA) | (ATGIGTG) | (ATGITAC) | (ATGIGTT) | (ATGITTT) | (ATAITGA) | (ATAICAG)

Loripes lacteus irs2 (ATg/zAG) (ATTI/léAc) (ATEZZ—\A) (ATZcch) (ATZSg/?AT) (ATIGI:STG) (AT(;G/ZAA) (ATleoroécT) (GTé?(iAG) (AT1G$/570TA) (GT:;AC) (AT}J/Z:TG) (AT(:{:TGTG) 20 82 3 395 05 395
Lucinella divaricata 18040 (AT/-S\/Q(ZTA) (Aé}:‘ﬁ) (ATS:AG) (AT/ngOCT) 798 (ATGIT) (ATielgw) (ATé/SAgAA) (AT}AO/?\HTC) (AT(:‘:/ASAA) (ATiGgff‘.fOTA) (GT(Z;(QJTG) (ATf;TlTG) (GT?:?;T) 23 80 4 03 616 384
Mya arenaria 7947 729 (ATGIT) (ATz/?rs'rA) ATZ/iAAG (AT?;;TT) (Arf/?rlTA) (AT?;'ZHT) (A'rg)/ifc'r) (ATS/ZABAA) (ATf/‘z:ETT) (A'ri/g'?r'r) (A'rl:;rg'rA) (AT:/A:AC) %8 120 26 387 645 5

Palacoeterodonta |Anodonta anatina 15637 702 (ATA) | Gllgj 0) mg:zs o |00 aTem| ATZ;? en | ¢ A#;ic) ey | ¢ A72716-r ol e SZTG) . Aﬁ‘; nr GTZ,QTTT) I GTI(Z?;TT) . AT?‘/?T ol ®7 | 14 | s | w7 724 276

Protobranchia | Solemya velum 15660 (ATGICAT) (ATé/s:AA) (AT?/ZGCC) (ATGIGCG) ATG7/8AOGG (ATiTl/QTSGT) (AT(QBZ/:\W) (ATlé)/BTgTA) (AT(:;/S:AA) (ATf/A:TT) (ATéi‘:GT) ATS/Z\A (AT:%GT) 475 08 86 32 o1 23




Supplementary Table 2. Codons that may be under positive selection

Codon Gene SLAC FEL MEME FUBAR
dN-dS p-value dN-dS p-value p-value dN-dS Post. Pr.
246 Cytb 0.43 0.30 0.26 0.12 0.03 -0.08 0.47
275  Cytb 036 054  0.18 0.29 0.00 -0.51 0.14
383 Cytb 0.50 0.43 0.84 0.27 0.02 -0.21 0.47
384  Cyth  -012 072 5.70 0.04 0.00 2.20 0.56
1016 Nad4 0.53 0.28 0.36 0.09 0.02 -0.24 0.39
1059 Nad4 028 047  0.83 0.45 0.02 -0.33 0.32
1267 Nad4 0.36 0.54 0.17 0.35 0.01 -0.55 0.11
1362 Nad4 058 020 0.28 0.09 0.02 -0.05 0.52
1941 Nad2 0.76 0.20 1.18 0.04 0.10 0.21 0.72
2092 A8 028 051 023 048 0.03 -0.59 0.09
3029 Nad5 0.71 0.17 0.36 0.04 0.05 0.06 0.69
3753 Nadé 0.54 0.33 0.67 0.57 0.00 -0.41 0.34
3764 Nad6 042 043 0.23 0.31 0.00 -0.59 0.13
3766 Nad6 0.17 0.53 0.07 0.87 0.00 -0.35 0.18
Supplementary Table 3. dN/dS comparisons
Gene Number dN dS  Normalized
of dN/dS
codons
Cytb 446 033 1.15 0.144
Cox2 290 041 1.16 0.179
Nad1 333 0.40 1.20 0.168
Nad4 450 0.67 1.61 0.222
Cox3 312 049 156 0.159
Nad2 342 0.67 1.57 0.227
Nad3 125 0.40 1.20 0.176
Atp8 95 0.76  1.38 0.212
Cox1 556 048 2.15 0.096
Atp6 254 0.55 1.28 0.193
Nad4L 94 084 1.72 0.232
Nad5 603 0.56 1.29 0.214
Nad6 182 081 1.74 0.262




Supplementary Table 4. Best Partition Scheme (BPS) and best-fit models of molecular evolution for the subsets partitions of
the mitochondrial protein-coding genes alignment.

Subset Model Partition for codon position
1 GTR+I+G  Cox1_1, Cox2_1, Cox3_1, Cytb_1, Nad1_1, Nad3_1
GTR+G  Cox1_2
HKY+I+G  Cox2_2, Cox3_2, Cytb_2, Nad1_2, Nad3_2
GTR+I Cox1_3, Cox2_3, Cox3_3, Cytb_3, Nad1_3, Nad3_3
GTR+I+G Nad2_1,Nad4_1, Nad4L_1, Nad5_1, Nad6_1, Atp6_1
HKY+I+G Nad2_2, Nad4_2, Nad4L 2, Nad5_2, Nad6_2, Atp6_2
GTR+I Nad2_3, Nad4_3, Nad4l_3, Nad5_3, Nad6_3, Atp6_3

N O s WN




Supplementary Table 5. Estimates of Evolutionary Divergence between Sequences. The number of base substitutions per site
from between sequences are shown. Standard error estimate(s) are shown in every other column. Analyses were conducted
using the Kimura 2-parameter model. Codon positions included were 1st+2nd+3rd+Noncoding. All positions containing gaps
and missing data were eliminated. There were a total of 10558 positions in the final dataset.

Brachidontes_exustus

Musculista_senhousia 0.650
Mytilus_californianus 0.654
Mytilus_chilensis 0.659
Mytilus_coruscus 0.663
Mytilus_edulis 0.663
Mytilus_galloprovincialis ~ 0.655
Mytilus_platensis 0.660
Mytilus_trossulus 0.678

Perna_viridis 0.624

0.011
0.012
0.013
0.012
0.012
0.013
0.013
0.013
0.011

0.627
0.633
0.644
0.637
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0.634
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0.558

0.010
0.012
0.011
0.012
0.012
0.012
0.011
0.009

0.265
0.198
0.271
0.262
0.264
0.266
0.598

0.006
0.005
0.006
0.006
0.006
0.007
0.009

0.282
0.021
0.020
0.002
0.189
0.614

0.006
0.001
0.001
0.000
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0.009

0.289
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0.282
0.287
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0.007
0.007
0.006
0.007
0.011

0.023
0.021
0.197
0.620

0.001
0.001
0.004
0.009

0.021 0.001
0.186 0.004 0.189 0.004
0.616 0.009 0.614 0.009 0.614
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