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Supplementary Materials
Table S1: Primersused in this study

l. Primer for amplification of mitochondrial contneegion (CR)

Name Sequence (5’-3’) Purpose
Noto_Cytb F GTTATTCTCACCTGAAT Amplify the region across Cytb and
TGGTGGCATG tRNA®" (first half of CR) inT.
bernacchii, T. newnesi, T. eulepidotus,
Noto Glu R ACGATGGCTTTTCATGT P. borchgrevinki, P. antarcticum, N.
CTTTAGTC coriiceps, N. rossii, N. angustata, N.

microlepidota, L. squamifrons, H.
antarcticus, H. velifer, P.
cerebropogon, P. scotti, R. glacialis, C.
rastrospinosus, C. myersi, C. aceratus,

C. esox
Noto_Glu_F GACTAAAGACATGAAA  Amplify the region across tRNA' and
AGCCATCGT 12SrRNA (2nd half of CRin N.
angustata, N. coriiceps, H. antarcticus,
Noto_12S R CTTGGGCTAAGATTGTG P. scotti, R. glacialis, C. myersi and C.
CCTGATA aceratus, C. rastrospinosus, and entire
CR inP. urvillii
Pa_12S R GATCCTCCTAGAGGAGC Pair with Noto_Cytb_F to amplify the
CTGTTC region across Cytb and 12SrRNA (entire
CR) inP. antarcticum
Na CR_R GCTCTGGCACTGGGCGA Pair with Noto_Cytb_F to amplify the
CTAATG gap between two parts of CRM
angustata
Ha CR_R TCTCTCTGAGTGGAGGG Pair with Noto_Cytb_F to amplify the
GGGCTA gap between two parts of CRkh
antarcticus

CaCmCr_ CR_R GGAGTTAGCGGTGGGA Pair with Noto_Cytb _F to amplify the
GTTAAAATCT gap between two parts of CR@
aceratus, C. myersi andC.
rastrospinosus

Nc CR_R TTTATGGGGCGGCACAG Pair with Noto_Cytb_F to amplify the
AGTAGT gap between two parts of CRNh
coriiceps
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Ps CR_R AGAAACTGCCAAGAAA Pair with Noto_Cytb_F to amplify the
ACCAAAT gap between two parts of CRRn scotti

Rg CR_R GGGCTTTAAGGGTTCCT Pair with Noto_Cytb _F to amplify the
GTAGTTGA gap between two parts of CRRa

glacialis

Em _Cytb F CGCATCCGTCCTCTACT Pair with Em_12S R to amplify the
TCTCTATTTT entire CR inE. maclovinus

Em_12S R AACAAGGAARGGTGAG
GTTGAACGGG

Bv_Cytb F GCAAAYGTTGYTATTCT Pair with Noto_12S_R to amplify the

YACCTGAAT entire CR inB. variegatus

Il. Primer for amplification of mitochondrial ND5y@b

Name Sequence (5’-3) Purpose
EleND5-extFof CTMAAYAWGCCCCTKA  Amplify the region across ND5 and
TYACAACC Cytb inN. angustata
EleCyth-extRe¥ ATTTTTARGAGGGGGTG
TGTTTY
Rg_ND5 F TCTTTATATTAASCCTCG Amplify the region across ND5 and
CCCTTGT Cytb inR. glacialis
Rg_Cytb R GGTAAGACGTATCCGAC
GAAAGC

PaNcPu_3tRNA
F

AGGAACCAAAAACTCTT Pair with PaNc_Cytb_R to amplify the

GGTGCAAATCCAA region across ND5 and Cytb ih
antarcticum andN. coriiceps, and pair
with Noto_Glu_R to amplify ND5 and

NDG6 in P. urvillii
PaNc_Cytb R ATGTGAGGAGGGGTTAC Pair with PaNcPu_3tRNA_F to amplify
AAGGGG the region across ND5 and CytbRn
antarcticum andN. coriiceps
Pa_Cytb F GCGACAAGATTCCATTC Amplify Cytb in P. antarcticum

CACCCA
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Pa Cytb R

AGAGAAGTACAAGACG
GATGCGA

1. Primer for amplification of mitochondrial NDgene and for priming®istrand ND6

cDNA

Name Sequence (5’-3’) Purpose

Em_ND6 F TCTTTTAACTGACCGAA Prime the cDNA 1 strand synthesis of
GAGGCCCTCGGC ND6 gene irE. maclovinus

Em_ND6_R ATGGCATACTTTGTGTA Pair with Em_ND6_F in RT-PCR to
TTTGTTTATGGTGG amplify ND6 gene irE. maclovinus

Tn_ND6_F CCTTTTGATAGGCCGGA Prime the cDNA T strand synthesis of
CCGG ND6 gene inl. newnesi

Tn_ND6_R ATGTCATACTGCGGAGA Pair with Tn_ND6_F in RT-PCR to
CTTACTTATACTGG amplify ND6 gene inT. newnesi

Hv_ND6 _F CCTTTTAATTGGCCGTA Prime the cDNA T strand synthesis of
CAGGCC ND6 gene irH. velifer

Hv_ND6_R CTTATGTTGGGCGTAGT Pair with Hv_ND6_F in RT-PCR to
GGTGG amplify ND6 gene irH. velifer

Rg ND6 F CCTTTTAATTGGCCGCA Prime the cDNA T strand synthesis of
CCG ND6 gene irR. glacialis

Rg_ND6 _R GTTATACTTTGGGTATC Pair with Rg_ND6_F in RT-PCR to
TAGTTATGTTGGGCG amplify ND6 gene irR. glacialis

Na_ND6 F CTACTCAATTGGCCGCA Prime the cDNA 1 strand synthesis of
CTGTC ND6 gene inN. angustata

Pb ND6 F CCTTTTGATAGGGCGGA Prime the cDNA 1 strand synthesis of
CCG ND6 gene irP. borchgrevinki

Ha ND6 F CCTTTTAATTGACCGTA Prime the cDNA T strand synthesis of
CCGGCC ND6 gene irH. antarcticus

Ca ND6 F CCTTTTAATTGGCCGCA Prime the cDNA 1 strand synthesis of
CCGG ND6 gene irnC. aceratus
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Noto_ND6_R ATGYTATAYTGTGGRW
ATTTACTTATGYTGGG

Pair with Na_ND6 _F, Pb_ND6 _F,
Ha ND6 F and Ca_ND6 F in RT-
PCR to amplify ND6 gene iN.
angustata, P. borchgrevinki, H.
antarcticus andC. aceratus,
respectively

& Papetti et al., 2007
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Supplementary Tab. S2
Table S2
Pairwise similarity per centages* of ND6 gene nucleotide and deduced amino acid sequences of 22 Notothenioid species

No. | Species 1 2 3 4 5 6 7 8 9 10 (11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22
1 B.variegatus 61 |58 |47 |47 |48 |48 |49 |50 |46 |52 |50 |51 |45 |51 |52 |52 |50 |47 |50 |49 |49
2 P.urvillii 64 62 |53 |53 |52 |56 |52 |54 |52 |55 |57 56 |50 |53 |52 |52 |54 |52 |54 |54 |53
3 E.maclovinus 63 | 68 50 |46 |47 |50 |49 |48 |48 |49 |48 |50 [45 |49 |50 (49 |50 |50 |51 |50 |50
4 L.squamifrons 35 | 58 | 59 81 |78 |76 |79 |83 |69 84 |8 |8 |70 (73 |73 |73 |70 |71 |72 |70 |71
5 N.angustata 59 |63 |61 |73 88 (84 |89 |79 |72 |81 |81 |80 (70 |77 |76 |77 |75 |74 |74 |77 |75
6 N.coriiceps 58 |62 |61 |73 | 84 8 |97 |80 |77 |83 |83 |83 |75 |8 |81 (8 |79 |78 |78 |78 |79
7 N.microlepidota | 59 |62 |63 |72 |85 | 84 8 |77 |72 |78 |79 |77 |74 |80 |78 |79 |76 |77 |77 |79 |78
8 N.rossii 36 |61 |61 |74 |84 (89 |83 79 |78 |81 |8 |83 |73 |83 |8 (83 |79 |78 |78 |78 |79
9 P.borchgrevinki | 33 |62 |60 |82 |73 |74 |72 |76 69 |92 |94 |92 |71 |76 |76 |76 |72 |73 |74 |76 |73
10 | P.antarcticum 50 |59 |59 |70 |72 |73 |72 |76 |70 70 |70 |70 |67 |74 |72 |74 |69 |69 |70 |67 |70
11 | T.bernacchii 37 |60 |62 |83 |73 |76 |73 |77 |92 |71 97 |94 |73 |76 |76 |76 |73 |72 |75 |75 |74
12 | T.eulepidotus 37 |61 |63 |84 |74 |75 |73 |77 |93 |72 |94 9% |74 |76 |76 |76 |73 |73 |74 |75 |74
13 | T.newnes 37 |62 |61 |84 |73 |75 |73 |76 |89 |72 |90 |92 72 |75 |75 |75 |74 |74 |74 |75 |75
14 | H.antarcticus 5 |64 |62 |70 |74 |74 (74 |76 |73 |71 |73 |73 |72 82 |82 |8 |78 |76 |77 |75 |77
15 | H.vdlifer 58 |63 |64 |69 |76 |79 |77 |80 (72 |75 |73 |72 |73 |84 97 |98 |8 |81 |81 |81 |82
16 | P.cerebropogon |58 |64 (64 |70 |76 |79 |77 |81 |73 |74 |74 |73 |73 |85 |96 98 |8 |81 |82 |82 |82
17 | P.scotti 59 |63 |64 |71 |76 |79 |76 |80 |73 |74 |74 |73 |74 |84 |96 | 98 8 |82 |82 |8 |82
18 | Rglacialis 61 (65 |66 |72 |76 |77 |78 |78 |73 |72 |74 |74 |75 |80 |83 |83 |84 88 [ 89 |86 |89
19 | C.nyers 59 (61 |62 |70 |75 |77 |76 |78 |73 |71 |73 |74 |74 |79 |81 |81 |8l |85 95 |89 | 96
20 | C.aceratus 59 |62 |65 |69 |75 |77 |76 |77 |72 |72 |72 |73 |73 |79 |81 |81 |81 |88 |93 90 | 96
21 | C.esox 5 |63 |63 |70 |76 |76 |77 |79 |73 |71 |73 |73 |72 |77 |79 |80 |80 |84 |86 |87 90
22 | Crastrospinosus |59 |61 |64 |70 |76 |77 |77 |78 |73 |71 |72 |72 |72 |78 |8 |82 |8 |8 |9 |94 |87

Note: upper right = Amino acid similarity; Lower left = Nucleotide similarity
* calculated by Clustal W2 with gap parameters set to default: open = 10, extend = 0.05



Zhuang & Cheng, 2009, Fig. S1
Supplementary Fig. S1

TAS —ETAS TAS
B.variegatus CR ~  ----- TGACTGATTTTTGCATACTAATACATTATATGTATTATCACCATACATITTATATT 55
P.urvillii CR -CAAATAGTATATIATGTATTTTTTA-[TACATIG- IATGTATTATCACCATAAATTTATAAT 57
E.maclovinus_CR -TAAACCTTCATTGCATGTCCACGAC-ATAC- - TATGTATTATCACCATTAATATATATT 56
P.antarcticum_CR1 GCGCCCCCCAAAAATGTACTTTTAAGTACAT TTATCAACACTCATTTATATT 58
P.antarcticum_CR2 GCGCCCCCCAAAAATGTACTTTTAAQTACAT] TTATCAACACTCATTTATATT 58
N.angustata_CR1 - -CCGCCCATAGAATGTACTTATAATCATATC- TIATGTACTATCACCATACATTTATATT 57
N.angustata_CR2 - -CCGCCCATAGAATGTACTTATAATCATATT - TATGTATTATCACCATACATTTATATT 57
N.coriiceps_CR1 - -CCGCCCCATAAATGTACTTA-GAGTATATC- TTATGTATTATCAACATACATITTATATT 56
N.coriiceps_CR2 - -CCGCCCCATAAATGTACTTAGAGT -ATATC - TIATGTATTATCAACATACATTTATATT 56
N.microlepidota_CR - -CCGCCCATAG{ATGTACGTACAAACATATC- IATGTATTATCACCATACATTTATATT 56
N.rossii_CR - -CCGCCCCATAAATGTACTTATAAQTACATC- TTATGTACTATCACCATACATITTATATT 57
H.antarcticus CR ~ ---------- TATATGTACTTTTAC- -ATGAT - JATGTATTATCAGCATTAATTTATATT 47
R.glacialis_CR1 - -CAGCCCTA-AAATGTACCTGAAC - -ACATC- TATGTATTACCCCCATAAATTTATATT 54
R.glacialis_CR2 - -CAGCCCTA-AAATGTACCTGAAC- -ACATC- TTATGTATTACCCCCATAAATTTATATT 54
P.scotti CR  ce------ CCTATATGTAC-TGTAA- -GTGTA-TATGTATTATCAGCAAACATTTATATT 48
C.aceratus CR  ------ CCTATGTCCCTAAATGCAG- - GTATG- JATGTATTATCAGCATTCATCTATATT 51
C.myersi_CR -CCCCCCCTATGTCCGAATAAGCAG- -GTATG- TIATGTATTATCAGCATTCATCTATATT 56
C.rastrospinosus_CR GCCCCCCTTATGTCCGAAAATGCAG- - GTATG- JATGTATTATCAGCATTCATCTATATT 57
*kkhkkk **k * * % k% *k*kk *
ETAS «—|
B.variegatus_CR CAACATATCTTGA- - - TTTCAAGAACA - - TATATGTTTAATCCACATTAAATTATTTCAA 110
P.urvillii_ CR AACCA- TTAATATCAATGTTTTAAGCACATAAATGTTAAATC- -ACCATTAATAATTTAA 114
E.maclovinus_CR AACCATATATGTA]- - CATTCAAGGACA - - TATTATGTATAATCAACATAAATTGACTCAA 112
P.antarcticum_CR1 AACCACTTAATGG - GCATTCGTGGACA-GGATTTGATTTTAGG - ACAAAATTTGACTCGA 115
P.antarcticum_CR2 AACCACTTAATGG - GCATTCGTGGACG - GGATTTGATTTTAGG - ACAAAATTTGACTCGA 115
N.angustata_CR1 AACCATTTAATAA-GCATTCATGAGCA-ATGTTTGATTATTTT-ACAAAACTTGACTTGC 114
N.angustata_CR2 AACCATTTAATAA-GCATTCATGAGCA-ATGTTTGATTATTTT-ACAAAACTCGACTTGC 114
N.coriiceps_CR1 AACCATTTAATGA-GCATTCGTGGGCA-ATATTTAATTAATTT-ACAAAACTTGCTTCAC 113
N.coriiceps_CR2 AACCATTTAATGA-GCATTCGTGGGCA-ATATTTAATTAATTT-ACAAAACTTGCTTCAC 113
N.microlepidota_CR AACCATTTAATGA-GCATTCGTGGGCA-ATATTTGATTATTTT-ACAAAACTTGGTTCAC 113
N.rossii_CR AACCATTTAATGC - GCATTCATGGGCA-ATATTTGATTAATTT-ACAAAACTTGTTTTAA 114
H.antarcticus_CR AAACATTTAATGG-ACATTCGTGAGCA-ATATTTGATTAATTT-ACAAATCATGTTTAAA 104
R.glacialis_CR1 AATCATTTCGTAG- GAACTCATGAACA-ATGTTTGACAGATTTTACAAATCTTGATTCAC 112
R.glacialis_CR2 AATCATTTCGTAG- GAACTCATGAACA-ATGTTTGACAGATTTTACAAATCTTGATTCAC 112
P.scotti_CR AACCATTTAACAGATTATCCATGAGTA-ATCTTTGGTTATTT - -ACAAAATTTGGTTTTC 105
C.aceratus_CR AACCATTTAACAG- TCATTCACGGGCA-ATACTTGATTAATTA-ACAAATATTGACACTC 108
C.myersi_CR AAACATTTAAGTC- TCATCCATGGGCA-ATACTTGATTAATTA-ACAAATCTTGACACTC 113
C.rastrospinosus_CR AAACACTTAAGTC- TCATTCAAGGGCA-ATACTTGATTAATTA-ACAAATCTTGACACTC 114
* k% *
TAS TAS
B.variegatus_CR ACCCTCACATAGCACCAAA - - GAGAGGAAAAAATACATAAAGCAT - TAATTAAAGTTTGA 167
P.urvillii_CR -ACCCTACAGG - AACGACA - TTACCAGAAAAGAC - CATGAAGCATACATATACGTCTAAA 170
E.maclovinus_CR CCCCTATCATA- CGTCAAAAGCACTATTAGAGGTACACGAAGCATACATBAAGATTCAAA 171
P.antarcticum_CR1 CAC-ACAAATA- TATCAGAATTAACGGGTGATATACGCAAAGCAT - TTGAGAAGCCTCA- 171
P.antarcticum_CR2 CAC-ACAAATA- TATCAGAATTAACGGGTGATATACGCAAAGCAT - TTGAGAAGCCTCA- 171
N.angustata_CR1 CACCAGGCAGA - TATCACAACTAACAGTAGGTATACAT[TAAGCAT - [TACATRAGTCTCC- 171
N.angustata_CR2 CACCAGGCAGA - TATCACAACTAACAGTAGGTATACAT[TAAGCAT - TACATRAGTCTCC- 171
N.coriiceps_CR1 CACCAGGCAGA - TATCACTACTAACAGTAGGTATACAT[TAAGCAT - TTGATAAGTCTCC- 170
N.coriiceps_CR2 CACCAGGCAGA - TATCACTACTAACAGTAGGTATACAT[TAAGCAT - TTGATAAGTCTCC- 170
N.microlepidota_CR CACCAGGCAGA - TATCACAACTAACAGTAGGTATACAT[TAAGCAT - TAAATAAGTCTCC- 170
N.rossii_CR CACTAGACAGG - TATCACTACTAACAGTAGGTATACAT[TAAGCAC - TTCACAAGTCTCC- 171
H.antarcticus_CR CTCCA-ACACA- TATCAAAACTAATAAAGGGTGTACAT[TAAGCAT - CAGAAAAGTCTCC- 160
R.glacialis_CR1 CGCCA-ACACA - CATCAAAACTAACAGCAGGTATACAT[TAAGCAT - TAAATAAG-TCCC- 167
R.glacialis_CR2 CGCCA-ACACA - CATCAAAACTAACAGCAGGTATACAT[TAAGCAT - TAAATAAG-TCCC- 167
P.scotti_CR - -TTG-GCAGT - TTCTAAA- - CATCAAAGATTATACAT[TAAGCAT - CAAAGAAATCTCCT 158
C.aceratus_CR CATAA-CCATA- TGTCAAAATTAACAGTAGGTATACAT[TAAGCAT - TTAAGAAGACTCC- 164
C.myersi_CR CATAA-ACAGG - TAACAAA - TTAACAGTAGGTATACAT[TAAGCAT - TTAAGAAGTTTCC- 168
C.rastrospinosus_CR CATAA-ACAGG - TAACAAA - TTAACAGTAGGTATACATITAAGCAT - TTAAGAAGATTCC- 169

* * *

1

*

* Kk kk *
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TCCAATAAAAAGATATTAACCAAGCAAGTTTGTTAGCAAACAGCAGCCTGCCAATTTAAT
TATAATG-AACTCAGGGATTAGCGAAA - CTTAAGACCGAACTCATAAT - - -CCATATGTC
TACACTAAAATTCTAATACTAGCGAAACTTATAGTCCCAACATAATAC- - -TCATTAGTT
CATAATCCAATTTAATGACAGGCGAAA - TTTAAGACCGAACTCTAACC- - -TCATTGGTT
CATAATCCAATTTAATGACAGGCGAAA - TTTAAGACCGAACTCTAACC- - -TCATTGGTT
CTTCACCCAATTTAAGGGCAAGCGAGA - TTTAAGACCGAACACTCAAC- - -TCATAAGTT
CTTCACCCAATTTAAGGGCAAGCGAGA - TTTAAGACCGAACACTCAAC- - - TCATAAGTT
CATAGTCCTATTCCAGGGCAGGCGAAA - CTTAAGACCGAGCGCCAGAT - - - TCATAAGTT
CATAGTCCTATTCCAGGGCAGGCGAAA - CTTAAGACCGAGCGCCAGAT - - - TCATAAGTT
CACACCTGAATTTAAGGGCAGGCGAAA - TTTAAGACCGATCACTAAAC- - - TCATAAGTT
CATAATACTATTCCAGGGCAGGCGAAA - TTTAAGACCGAACTCTAAAC- - - TCATAGGTT
CACACCTCTATTTAAGGACAGGCGAAAGTTTAAGACCGAACACTCAGA- - -TCATTAGTT
ACTAATATGATTTAACGGCAGACGAAA-TTTAAGACCGATCACTAGAAA- -TCATTGGTT
ACTAATATGATTTAACGGCAGACGAAA-TTTAAGACCGATCACTAGAAA- -TCATTGGTT
ACACTTTTGATCTAAAAGCAGGCGAAA-CTTAAGACCGAGCACCAACA- - -TCATTAGCT
ACTCACCCAATTTAACAACAGACGAAA-TTTAAGACCGAATACTTAAAT - -CCATAAGTT
ACTCGCCCAATTTAAGAACAGACGAAA-CTTAAGACCGAATACTTAAAT - -CCATAAGTT
ACTCGCCCAATTTTAGAACAGGCGAAA-ATTAAGACCGAACACTCTAAT - -CCATAAGTT

* * * * * % * %

AAATTAAATAATTCTACCAACAAACTTTTTAACCCAAAAGATTTA - GGCAGGGCGAGAAC
AAGTTATACCATTAC - TCAAACTCC - CGCCAATTCTCAAATCTTT - AATGTAGTAAGAGC
AAGTTATACCTTTAC - TCAAAATCCCTGCAAAT - - - AAAAATCTT - AATGTAGTAAGAAC
AAGTTATACCTTTAT -CCAACTTCC-TTGCAGTTTACAGATTCTT - AATGTAGTAAGAGC
AAGTTATACCTTTAT -CCAACTTCC-TTGCAGTTTACAGATTCTT - AATGTAGTAAGAGC
AAGTTATACCTTTAT - CCACCATCT -CGCCAATTCCCAGATTTTT - AATGTAGTAAGAGC
AAGTTATACCTTTAT - CCACCATCT - CGCCAATTCCCAGATTTTT - AATGTAGTAAGAGC
AAGTTATACCTTTAT - CCACCATCT -CGTCAATTCTCAGATTCTT - AATGTAGTAAGAGC
AAGTTATACCTTTAT - CCACCATCT - CGTCAATTCTCAGATTCTT - AATGTAGTAAGAGC
AAGTTATACCTTTAC-CCACCATCT - CGCCAATTCTCAGATTTTT - AATGTAGTAAGAGC
AAGTTATACCTTTAT - CCACCATCT - CGCCAATTCTCAGATTTTT - AATGTAGTAAGAGC
AAGTTACACGTTTAT-TCTGCATCC-CATCAACTCTCACGTTTAA-AGCGCAGTAAGAGC
AAGTTATACGTTTAT - CCAACATCT - CGCCAAG - CCCACACTTTACAGCGCAGTAAGAGC
AAGTTATACGTTTAT - CCAACATCT - CGCCAAG - CCCACACTTTACAGCGCAGTAAGAGC
AAGTTGTAGATTTAT - CCAACATCTACGTCGACTCTCACATTCTA-AGCGCAGTAAGAGC
AAGTTATACGTTTAC-TTAACATCT-TGTCAGCTCTCACATTTTG-AGCGCAGTAAGAGC
AAGTTATACGTTTAC-TTAACATCT - CGTCAAATCTCACATTTTG - AGCGCAGTAAGAGC
AAGTTATACGTTTAC-TTAACATCT - CGCCAAATCTCACATTTTG - AGCGCAGTAAGAGC

**k k% * * % * * *k*k %

CTACCAA-AAGCG-ATTCCTAAATGTACCTGACTAATGATGGTGAGGTGCAAGAATT -GT
CTACG-ATCAGTTGATTCCTGAATGATIAACGGTTATTGAGGGTGAGGGACAAGTATTTGT
CTACG-ATCCCTATATTACTTAATGCTIAACGTTTATTGAAGATGAGGGGCAAGAATT -GT
CGACCAACAAGCTCATATCTTAAGGCTICACGGTTATTGAGGGTGAGGGACAAGTAAT -GT
CGACCAACAAGCTCATATCTTAAGGCTICACGGTTATTGAGGGTGAGGGACAAGTAAT -GC
CGACCAACCAGCACATATCTTAAGGCTIAACGGTTATTGAAGGTGAGGGACAACTATC-GT
CGACCAACCAGCACATATCTTAAGGCTIAACGGTTATTGAAGGTGAGGGACAACTATC-GT
CGACCAACAAGCACATATCTTAAGGCTIAACGGCTAATGAGGGTGAGGTGCAACCATT -GT
CGACCAACAAGCACATATCTTAAGGCTIAACGGCTAATGAGGGTGAGGTGCAACCATT -GT
CGACCAACCAGCACATATCTTAAGGCCAACGGTTATTGAAGGTGAGGGACAACCCTC-GT
CGACCAACCAGCACATATCTTAAGGCCUAACGGCTAATGAGGGTGAGGTGCAATTATT -GT
CGACCTACAAGCACATATCTTAAGGTCQAACGGTTATTGAAGGTGAGGTGCAATTATC-GT
CGACCAACCAGCACATATCTTAAGGTCQAACGGTTATTGATGGTGAGGGACAAGGATT -GT
CGACCAACCAGCACATATCTTAAGGTCQAACGGTTATTGATGGTGAGGGACAAGGATT -GT
CGACCAACAAGCACATATCTTAAGGTCQAACGGTTATTGAGGGTGAGGGACAATCATC -GG
CGACCTACAAGCACATATCTTAAGGTCQAACGGTTATTGAGGGTGAGGGACAATTAAC-GT
CGACCTACAAGCACATATCTTAAGGTCQAACGGTTATTGAGGGTGAGGGACAATTAAT -GT
CGACCTACAAGCACATATCTTAAGGTCGAACGGTTATTGAGGGTGAGGGACAATTAAT -GT

* kk*k % * % *k k% % * *k kkk * kkkk*k *k * *
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GGGGGTTACACTCAGTGAAT
GGGGGTTTCACAGGGTGAAC
GGGGGTTATACAGAGTGCAC
GGGGGTTTCACATGGTGAAC
GGGGGTTTCACATGGTGAAC
GGGGGTTTCACACAGTGAAT
GGGGGTTTCACACAGTGAAT
AGGG - TTTCACACAGTGAAC
AGGG- TTTCACACAGTGAAC
GGGGGTTTCACACAGTGAAT
AGGG-TTTCTAACAGTGAAC
AGGG- TTACCCAGGGTGAAT
AGGG - TAACCCACAGTGAAT
AGGG - TAACCCACAGTGAAT
ACAG - TAACATACAGTGCAC
AGGG - TAACACACTGTGCAC
AGAG - TGACCCATGGTGAAT
AGAG - TGACCCATGGTGAAT
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TATTCCTGACATTTGGTTCC
TATTCCTGGCATTTGGTTCC
TATTCCTGACATTTGGTTCC
TATTCCTGGCATTTGGTTCC
TATTCCTGGCATTTGGTTCC
TATTCCCGGCATTTGGTTCC
TATTCCCGGCATTTGGTTCC
TATTCCTGGCATTTGGCTCC
TATTCCTGGCATTTGGCTCC
TATTCCCGGCATTTGGTTCC
TATTCCTGGCATTTGGCTCC
TATTCCCGGCATTTGGCTCC
TATTCCTAGCATTTGGCTCC
TATTCCTAGCATTTGGCTCC
TATTCCTGACATTTGGCTCC
TATTCCTGGCATTTGGTTCC
TATTCCTGGCATTTGGCTCC

TACTTCAGGAGCTCACGGTG
TACTTCAGGGCCATGTATTG
TACTTCAGGTTCACCGATTG
TACTTCAGGGCCAATGATTG
TACTTCAGGGCCAATGATTG
TATTTCAGGGCCAATGATTG
TATTTCAGGGCCAATGATTG
TATTTCAGGGCCAATGATTG
TATTTCAGGGCCAATGATTG
TACTTCAGGGCCAATGATTG
TATTTCAGGGCCAATGATTG
TATTTCAAGAACAATGATTG
TACTTCAGGAACAATAACTG
TACTTCAGGAACAATAACTG
TACTTCAAGGGCAATAGTTG
TACTTCAGGAACAATGGGTG
TACTTCAGGAACAATGGGTG

TATTCCTGGCATTTGGCTCC

TACTTCAGGAACAATGGGTG

* % kkk * khkkkk%x kkkkhkkkk *khkkkk *kk*x * * * %

G-GTCATTCCACATACGTTCATCGACGCTAACATAAGTTAATGGTGGAAT -ACATACTCC
ATATTATTCCTCACACTTTCATCGACGCTTACATAAGTTAATGTTTGGAT -ACATACTCC
ATATTATTCCTCACACTTTCATCGACGCTTGCATAAGTTAATGCTTGTATTACATACTCC
GTGTCATCCCCCGCACTTTTACCGACGCTTACATAAGTTAATGTTTGTATTACATACTCC
GTGTCATCCCCCGCACTTTTACCGACGCTTACATAAGTTAATGTTTGTATTACATACTCC
GTATCATCCCCCGCACTTTTATCGACGCTTACATAAGTTAATGTTTGTATTACATACTCC
GTATCATCCCCCGCACTTTTATCGACGCTTACATAAGTTAATGTTTGTATTACATACTCC
GTAACACCCACCGCACTTTTATCGACGCTTACATATATGAATGTTTTTATTACATACTCC
GTAACACCCACCGCACTTTTATCGACGCTTACATATATGAATGTTTTTATTACATACTCC
GTGTCATCCCCCGCACTTTTATCGACGCTTACATAAGTTAATGTTTGGATTACATACCCC
GTATCACCCACCGCACTTTTATCGACGCTTACATAAATCAATGTTTGTATTACATACTCC
CTATCATTCCCCTCACTTTTACCGACGCTTACATAGGTTAATGCTCTAATAGCATACTCC
G-GTCACTCACCTCACTTTCACCGACGCTTACATATGTCATGGTTGAGTC - -CATACTCC
G-GTCACTCACCTCACTTTCACCGACGCTTACATATGTCATGGTTGAGTC - -CATACTCC
GTATCATTCCCTGCACTTTCATCGACGCTTACATTTCTCATGGTTTGTCG- -CATACTCC
GTATCATTCCCTCCACGTCCCCTAACGCTTACATTTCTCATGTTTTTAAT--CTTTGTAC
GTGTCATCCCCCTCACGTCCCATAACGCTTACATTTGTCATGTTTTTAAT - -CCGTGCGC
GTGTCATCCCCCTCACGTCCCATAACGCTTACATTTGTCATGTTTTTAAT - -CAATTGAC

* * ** % *kkk*k * k% * * * * *

TCGTTACCCACCAAGCCGGGCGTTCACTCCATAGGGTCACTGGTTCTTTTTTTTCTCTTT
TCGTTACCCAGCAAGCCGAGCGTTCACTCCAGCGAGCAAGGGGTTCTCTTTTTTTTTTTT
TCGTTACCCACCAAGCCGAGCGTTCACTCCACAGGGGCAGCTGGTTCTCTTTTTTTTTTT
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTC-CTTTTTTTTTTTC
TCGTTACCCAGCAGGCCGGGCGTTCACTCCAGCGAGCCAGGGGCTCTCTTTTTTTTTTTC
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTC-TTTTTTCTTTT
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTC-TTTTTTTTTTT
TCGTTACCCAGCA-GCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTCTTTTTTTCTTTT
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTCCTTTTTTTTTTT
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTC-TTTTTCTTTTT
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTCTTTTTTTATTT -
TCGTTACCCACCAAGCCGGGCGTTCACTCTAACGAGCTAGGGGTTCCTTTTTTTTTTC- -
TCGTTACCCAGCAAGCCGGGCGTTCTCTCCAGCGAGCCAGGGGTTCTCTTTTTTTTT - - -
TCGTTACCCAGCAAGCCGGGCGTTCTCTCCAGCGAGCCAGGGGTTCTCTTTTTTTTTT - -
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTCTTTTTTTTTTTT
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTCCTTTTTTTTTTT
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGCGAGCCAGGGGTTCTCCTTTTTTTTTT -
TCGTTACCCAGCAAGCCGGGCGTTCACTCCAGGGAGCCAGGGGTTCTCCTTTTTTTTTT -

kkhkkkkhkkkhkkhkkk *k kkhkkk ) hkkkkkx **k%k *x * % * * % *kkkk*k
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CC-TTTCATTTTACTTTTCAGAGTGCACACTCCAATAACTAAGGAAG - TTGAACATTTCC
CC-TTTCACTTGACATTTCAGAGTGCACACGGCTTTAACAGACAAGGTATGAGCATTTTT
CCTTTTCACTTTGCCCTTCAGAGTGTAAGCCGGCTTAACAGACAAGG-GTGTACATTTCC
CTTTCCC-CTTGCATTT-CAGAGTGCGCGCGGTTTTAACTAACAAGC -GTGAGCACTTTT
CTTTCTCACTTGCATTTACAGAGTGCGCGCGGTTTTAACTAACAAGC-GTGAGCACTTTT
CCTTTCCTCTGGCATTT - CAGAGTGCACACGGGTTTAACAGACAAGC - GAGAGCATTTTC
CCTTTCCTCTGGCATTT - CAGAGTGCACACGGGTTTAACAGACAAGC - GAGAGCATTTTC
CCTTTCCTCTGGCATTT - CAGAGTGCACACGGGTTTAACAGACAAGC -GTGAGCATTTTT
CCTTTCACTTGGCATTT - CAGAGTGCACACGGGTTTAACAGACAAGC-GTGTACATTTTT
CCTTTCCTCTTGCATTT - CAGAGTGCACACGGGTTTAACAGACAAGC - GAGAGCATTTTC
CCTTTCCTCTGGCATTT - CAGAGTGCACACGGGTTTAACAGACAAGC-GTGAGCGCTTTC
-CTTTTCCTCTGGCATTTCAGAGCGCACACGGGTTTAACAGACAAGC -GAGCGCATTTTC
-CCCTTCAGTGGGCTTTTCAGAGTGCGCACGGGTCTAACAAACAAGA - GGGAGCAGCTTC
-CCCTTCAGTGGGCTTTTCAGAGTGCGCACGGGTCTAACAAACAAGA - GGGAGCAGCTTC
CCTTTTCGGTGGACTTTTCAGAGCGCACACGCATTTAACAAACAAGA - GGGGACACTTAA
-CTTTTCACTTGGCTTTTCAGAGTGCGCACGGTTTTAACAGACAAGG - GGGAGCATATTG
-CTTTTCACTTGGCTTTACAGAGTGCGCACGGTTCTAACAGACAAGG-GTGAGCATATTG
-CTTTTCACTTGGCTTTACAGAGTGCGCACGGTCCTAACAGACAAGG - GGGAGCATATTG

* kkkkk * * *k k% * * * * *

TTGGT - TTTATATATTATTTTTTTGAGT - - TATAAAGACTTTTCCAAAAGGTTTTC - - - -
CTTG- - CCCCCAAAAATACGTTATGAATTATATTTAGACTTTCTTTTAATAATTGC - - - -
TT- - - -GCCCGGCAAA - ATAGTATGAGTTATATATAGATATTATTTTATAATTACA - - - -
CTTG- - CTTGAGAGAGAATAGTCTGATCTATATTAAGACTCCG- CTTGCGGTTTTAAT - T
CTTGG- CTTGAGAGAGAATAGTCTGATCTATATTAAGACTCCGACTTGCGGTTTTAAT - T
CTTG- - CTTTGGTAAAAATGATTAGAGT -ATTTAAGACCCTTGATTTTTTTTTTTTTA-T
CTTG- - CTTGAGAGAGAATAGTTTAAACAATATTAAGACTTCATACTCTAAGTTTC-A-T
CTTG- -CTTGGGTAA- - - TAAMATTGAGTTATGTTAAGACCTCCTGATCTTTTTTTT-G-T
CTTG- - CTTGGGAGA- - ATAGTCTGAACAATATAAAGACTTCTACTTTTATATTTC-A-T
CTTG- - CCTTGGGAAAAAGAATTAGAGC - ACACAAGACCCTCC- TCCTTTTTTTTTTA-T
CTTG- -CTTGAGTAA- - - TAACTTGAGTTATATATAGACCTCCCATTCTTTTTTTTTA-T
TC- - TTGCCCGCCCAAGGAAATTCCAATTTTTTGAAGACCTCTTAAGCTTTTTTTTGG- -
C- - - TTGCTCGACAAAAG - - GCCTGAGTCACATCAAGACTTCCTTCCTTTTTTTGTTT - -
C- - - TTGCTCGACAAAAG - - GCCTGAGTCACATCAAGACTTCCTTCCTTTTTTTGTTT - -
TCGGTCCCAAGAAGGAAATAATCTGAACAACATAAAGACTTTTAAGATCTTTTTTTTGTT
TAA-TTGCTCCGCAAATTTTGTCTGTGTCATATAAAGACTTATTTATTTTTTTTTTGT-T
TAG- TTGCTCCGCAAATTTTGTCTGTGTAAAATAAAGACTATTTAAATTTTTTTTTT- -G
TAA-TTGCCCCGCAAATTTTGCCTGTGTAAA- TAAAGACTATTTAATTTTTTTTTTTTTG

*
ATTTTTGGAATTCAAGGACATATAGGTCAAAAATCACTAAGGTAGTTTCAG- -ATCTTTT
ATTTTATAAT|ICTCAAGAGCATAAAGGATAAAAAAAGTTATCCTAAAATCTC - TAACAAAT
-TTTTTTTTTTTCAAGGACATAAGTAGTGAAAACTCTTATCCTAAAATATT - CAATGAAA
TTTTTTTT- -[TTCTAGGGCATAAAGTA-CCTAACCTCTCACCTGAGTATTA-TAAGAGAT
TTTTTTTTTTITTCTGGGGCATAAAGTA-CCTAACCTCTCACCTGAGTATTA-TAAGAGAT
TTTTTTTT - -[TTCAAGAGCATAAGACAACATAAAGCCTTTCGTAAATCTTATAGTGAGAG
TTTTTTT- - -[TTCTAGGACATAAGGTA - TCCAAGATCTTACCTAAATTTCC - TGCGAGAA
TTTTTTTT- -[TTCCCGGGCATAGGGTA-GGTA-AATCTTTCCTAAATTTTA- TGCGAGAA
TTTTTTTT- -[TTCTAGGGCATAGGGTA-GGTAA-ATCTTTCCTAAATTTTA- TGCGAGAA
TTTTTTTT - -[TTCAAGAGCATAAGGCCCCGGAAAGTCTT -CGTAAGTTTTA-AGTGGGAA
TTTTTTTA- -[TTCTAGGGCATAAGGTACGATAGAATCTTCCCTAAATTTTA- TGTGAGAA
CTTTTTTTTTITCCCAGAGCATACGCACTTGGAAA- -TTTTCCTAAACTCGA - TGCGAAAG
TTTTTTATATITCCAAGAGCATAATG - - CCATAAAACCTCCCCTAGGTCTTA-TGCGATAA
TTTTTTATATITCCAAGAGCATAATG- -C-ATAAAACCTCCCCTAGGTCTTA-TGCGATAA
TTTTTTTTTTATCAAGAGCATAAGGGTACATGAAGTCTTACCCAGACTTGA - TGCGAGAA
TTTTTTTTATITCTGAAAGCATAAGGGGTCGAAAAGTCTCTCCTAGATTTTA-TGTGATAA
CTTTTTTTTTITTTGCAGGCATAAAGGGTCGTAATGTCTTCCCTAAATCTTA-GGTTGTAA
CTTTTTTTTTICTAAAGGCATAAGGGGTCGTAACGTCTTACCTAGATCTTA-GGTTGTAA

*kKk*k *k k% *
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B.variegatus_CR TTTTTAGTGAGATCTCCTTACTAAA-TCCCCCCTACCCCCCTTACTTTCCCGACA- - - -A 745
P.urvillii CR TTTTTAAGGGGTTTTCCCCCT - - - - - TACCCCCAAACTCCTAAMATAGTTAACATTTTCG 747
E.maclovinus_CR TTTGTAAAGG- TTTATTTTCGTARA-CCCCCCCTACCCCCCCACTTTCCTAAAGCA- - -T 744
P.antarcticum_CR1 ATTTT-AACGCCTCTTAGTCGAGAACCCCCCCCCACCCCCTTACTTCCCTGAAA- - - -TC 746
P.antarcticum_CR2 ATTTT-AACGCCCTTTAGTCGAGAACCCCCCCCCACCCCCTTACTTCCCTGAAA- - - -TC 753
N.angustata_CR1 ATTATGAAAG- - TTTTTATCGAAG - -/ATCCCCCTACCCCCTTACTGCCCTAACA- - - -TT 746
N.angustata_CR2 ATTATGAGTGATTTTTTACGGAAAA-ATCCCCCTACCCCCTTACTCTCGTGACT- - - -TA 746
N.coriiceps_CR1 ATTATGATCG- - TTTT -ATCGAAG- -/ATCCCCCTACCCCCTTACTTCCGTAACA- - - - TG 737
N.coriiceps_CR2 ATTATGATCG- - TTTTTATCGAAG - -/ATCCCCCTACCCCCTTACTCTCGTTACT- - - -TA 740
N.microlepidota_CR ATTATGAATG- - TTTTTATCGAAG- -ATCCCCCTACCCCCTTACTTCCCTAGTA- - - - TG 742
N.rossii_CR ATTATGAATG- - TTTTTATCGAAG- -/ATCCCCCTACCCCCTTACTTCCGTAATG- - - -TA 742
H.antarcticus_CR GTTATAAATG- TCTTTCATCG-AA-AATCCCCCTACCCCCTTGCCCCAACAG- - - - - - - c 731
R.glacialis_CR1 ATTATAAGTG-T-TTTCATCG-AA-AATCCCCCCACCCC- TTACTCCCCTAATA- - - - - T 731
R.glacialis_CR2 ATTATA-GTG-T-TTTCATCG-AA-AATCCCCCCACCCC- TTACTCCCGTAACC- - - - - A 730
P.scotti_CR ATTATAAGTG- TTTTTCATCGGAA - AATCCCCCTACCCC- TTGCCCCCCCTTAAATAATT 743
C.aceratus_CR ATTATCACTG-T-ATCCATCG-GA- -]AACCCCCCCCCCC- TTACTCCCGTGTAG- - - - - T 738
C.myersi_CR ATTATCACCG-T-TTTCCTCG-GA-AACCCCCCCCCCCC- TTACTTCCCTACAA- - - - - T 741
C.rastrospinosus_CR ATTATCACCG-T-CTTCCTCG-GA- -JAACCCCCCCCCCC- TTACTTCCCTACAA- - - - - T 742
** * * k% * %
| CSB-3
B.variegatus_CR GCCTAACACTGAAAATACCTTAAAAAAATGGCACCAATTTTGAGACAAAATTCAAGCTTA 805
P.urvillii CR CGGACTAGTCAAAAGACTCACAAGTCTCGAGTATCACACGAAAAACTCCTAACATCA-CC 806
E.maclovinus_CR CTGATGTTCCIEN Y e VYV EAGGCAAGCC TCGAAAGCAGAAAAAAAAA - CC 803
P.antarcticum_CR1 CATAAAGACTACAAGAGACACTACGA - ACAAGAACGCCCTTACAACCCCGTTTGGA- -G- 802
P.antarcticum_CR2 CATAAAGACTACAAGAGACACTACGA - ACAAGAACGCCCTTACAACCCCGTTTGGA- -G- 809
N.angustata_CR1 TCTAAGAACTAAAGCAAACCTGAAG - - TAAAATGAACCCAAGAACAATAGGTCCC- - -A- 800
N.angustata_CR2 TTTAACAGTTGCATTTGATTAAAGTGATAAAGAAAGCCCAGAAAACGCCGTGAAAC- -A- 803
N.coriiceps_CR1 TCTAAGACCTAATACAAACCTAAAC - - TTTAGTGAGCCCTAACGGGCTCGGCCCC- - -A- 791
N.coriiceps_CR2 TCTAACAACCACACTTAGTTTCAATAGTTAAGGACGTCGAGAAGTCCCCGTAAAAT - -AT 798
N.microlepidota_ CR CCTAAGACCTAGAACGAGCCT - AAG - - TAAAATAAGCCC - - = = = = = = = = === m = e o - - 778
N.rossii_CR CCTAAGACCAAAAACAA - CCTAAGC - - TTAAATAAGCCCGAACGGACTCGGCCCCC- -A- 796
H.antarcticus_CR GCGGACCCCCTGTTGGGGCAAGAAAAAATGTGAGG- - - CTAGCATCTGCTTCCTCCA-AC 787
R.glacialis_CR1 GCCCTAGGCC- - - - - - - CACCAAA - -ACCGAAAGC - - - C- CCGGGGAAAATGAGTC- -AC 776
R.glacialis_CR2 ACTAAAGATTACTTTTATTCCCTC- - CCCGAAAGC- - - C- CCAGTAAACACTACTCG-AC 783
P.scotti CR AAGAAAAACCTTTAACTCTACACGAACAAACAAGCGTCCCCTGGCACAAATTTATAT-AC 802
C.aceratus_CR ACCTAAGGCCTCACAAGCCACAAGTACCTAAAAAC - - - TACTTGTACGTACTGGAG- -CC 793
C.myersi_CR ACCTAAGACTTTTCAAGCCTCAAA-AGCTAAAAAC - - - TACTTGTACGTACTAGCA- -CG 795
C.rastrospinosus_CR ACCTAAGACTTTTCACGCCCCAAA - AGCTAAAAAC - - - TACTTATACGTACTAGTG- -CC 796

Fig. S1. Clustalw2 alignment of L-strand nucleotide sequence of mitochondrial control region (CR)
from 14 notothenioid species. The three basal non-Antarctic notothenioid species are B. variegatus,
P.urvillii, and E. maclovinus (top three lines), and the rest belong to the five Antarctic families. P.
antarcticum, N. angustata, N. coriiceps, and R. glacialis have two copies of CR labeled as CR1,
CR2. The sequences start at the 5° end of the CR or CR copy and covers through ~800 nt that
encompass the conserved mitochondrial regulatory sequence elements, and where significant
similarities are present to allow confident alignment. Inferred regulatory sequence elements are
highlighted in colored text or colored blocks and labeled: TAS - termination associated sequences;
CTAS - complementary termination associated sequences; ETAS - extended termination associated
sequence (green underline); CSBs - conserved sequence blocks, which include CSB-F, CSB-E,
CSB-D, CSB 1, CSB 2, and CSB 3 (found in E. maclovinus only). Dashes are gaps introduced by
ClustalW. Asterisks indicate nucleotide identity in the column.
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Start codon

@TTTTATTATGGGT ATTTACTTATGCTTGGT GTAGT GGT GGGGAT GGCGECGET CGCC
@CTATATTACGGGT ATTTACTTATGT TTGGTGTAGT GGT GGGGATAGCGECGGT CGCC
IATGTTATATTGTGGGTACT TACTTATGT TTGGT GT GGT GGT GGGGATGGCGECAGI TGCC
@CTATATTGT GGATATTTACTTATGT TTGGAGT GGT AGT GGGGATAGCGECGGT TGCC
@ATATACT GTGGAAACTTACTTATGCT GGGT GT GGTAGT GGGGACAGCGGCAGI TGCC
IATGTTATACTGTGGAAACT TACT TATGCT GEGT GT GGTAGT AGGGACAGCGGCAGI TGCC
@ATATACT GTGGAAACTTACTTCTGCT GGEGECGT GGT TGTAGGGACAGCGECAGI TGCC
[ATGTCATACTGCGGAGACT TACT TATACT GBGT GT GGTAGT AGGGACAGCGGCAGI TGCC
[ATGTTATACTATGGATACT CACT TATACTAGGT GT GGTAGT AGGGATAGCGGCOGGT TGCC
@TTGT ATTGAGGATATTTATTTATATTGGGTATAGT AGTAGGAATAGCGGECGGTCGCC
[ATGCTATACTGTGGGTATTTACT TATGT TGGBGOGT AGT GGT GGGAATAGCGRCAGT TGCT
[ATGTTATACTGTGGGTATTTACT TATGT TGBGOGT AGT GGT GGGAATAGCGGCAGT TGCT
@CTATACT GITGGGTATTTACTTATGI TGGGCGTAGT GGT GGGAATAGCGGCAGT TGCT
IATGCTATACTGTGGGTATTTACT TATGT TGBGCGT AGT GGT GGGGGTAGT GBCGGT TGCC
@TTATACT GCGGGTATTTACTTATGI TGGGCGT GGT GGT GGGGATGGT GGTGGT TGCT
@TTATACT GCGGGTATTTACTCATGI TGGGCGT GGT GGT GGGGATGGTGCTGGT TGCT
IATGTTATACTGCGGGTATTTACT TATGT TGEGCGT GGT GGTAGGAATGGTGGTGGT TGCT
@ATATACT GITGGGTATTTACTTATGI TGGGECGT GGTGGT GGGGATAGTI GGTGGT TGCC
@TTATACT TTGGGTATCTAGT TATGI TGGGCGT AGT GGT GGGGATAGTAGT GGT TGCT
IATGACTTATTTTGTGTCTTTTTCTTTATTGGGT TTAGTACTGGGGT TAGT TGCTGI TGCT
@G?ATATCT TATGTCTTTGI TTATGI TGGGCT TAGT TTTAGGGATAGT GGCAGT TGCA
@GCATACT TTGTGTATTTGI TTATGGTGGGCCT GGT GCTAGGAATGGCAGTAGT TGCA
* % *

* * * * k% * k% * k% *k k%

GCTAATCCTTCCCCCTTTTATGCGGCAT TGEEECTAGI TATGGT TGCAGCAATGGECEGT GT
GCTAACCCCTCCCCCTTATATGCGGCACT TGEGCTAGT TTTGGT TGCAGCAATGEEGTGT
GCCAACCCTTCACCTTTTTATGCGGCTCTTGEGECTCGT TATGGT TGCAGCAATGGEGGTGC
GCCAACCCCTCTCCTTTTTATGCAGCACTTGGGT TAGT TATGGT CGCAGCAATGEEGTGT
GCAAACCCCTCCCCCTTTTATGCGGECCCTCGEGT TGGT TGT GGTCGCGECAATGEEGTGC
GCAAATCCCTCCCCCTTTTATGCGGCCCT CGGGT TAGT CATGGT CGCGECAATGEEGTGC
GCAAATCCCTCCCCCTTTTATGCGGECCCT CGEGT TGGT CACGGT CGCGECAATGEEGTGC
GCAAATCCCTCCCCCTTTTATGCGGECCCTAGGAT TGGT TATGGTCGCGGECAATGEEGTGC
GCTAATCCCTCGCCCCTTTATGCGECCCT TGGAT TGGT CATGGT CGCAGCAATAGGEGTGC
TCTAATCCTCCCCCTTTTTATGCGECTCTTGGEGT TGGT TGTAGT CGCAGCAAT GGGGTGT
GCTAACCCCTCCCCTTTCTATGCGGECT CTGEEEGT GGT TGT GGT CGCAGCAGCGEEGTGC
GCTAACCCCTCCCCTTTCTATGCGGECCCT GEEGEGT GGT TGT GGTCGCAGCAGCGEEEGTGC
GCTAACCCCTCCCCTTTCTATGCGGECT CTGEEEGET GGT TGT GGT TGCCGCAGCGEEGTGT
GCTAGCCCCGCCCCTTTCTATGCAGGCCT TGEGEGET GGT GEEEECT GCAGCAGCGEEEGTGC
GCTAACCCCTCCCCCTTTTATGCGGCACT GEEGGT AGT CATGGT TGCAGCAGCGEEGTGT
GCTAACCCCTCCCCCTTTTATGCGGCACT GGEGEGT AGI CATGGT TGCAGCAGCGEEGT GT
GCTAACCCCTCCCCCTTTTATGCGGCACT GEEGGTAGT TATGGT TGCAGCAGCGEEGTGT
GCTAATCCCTCTCCCTTTTATGCAGCACT GGGEGEGT CGT TATAGT CGCAGCAGCGGEEGT GT
GCTAACCCCTCCCCCTTTTATGCGGCACT TGEEGT GGT TAT GGT CGCAGCAGCGEEGTGT
TCTAATCCCTCCCCCTACT TCGCAGCCT TGGEGECT TGGT GGT GGT AGCAGGCATGCGATGT
GCCAACCCATCTCCGTACTTTGCAGCTTTTGGEGT TGGT CATAGT TGCGEECATGEEGTGT
GITAATTTGICCCCGTATTTCGCGECCTTTGGT TTGGT TGT GGT TGCGEECATGEEGT GT
* * *

* k% **x  * * k% * k% * * % **x k%

GGGITTATTATGTGT TTAGCGGGTACTTTTTCATGTCTAGI TTTATTTCTAATCTATTTA
GCGTTCATTATGIGCTTGEGEEGTACTTTTTCATGTCTAGTI TTTATTCTTAATCTATTTA
GGATTCATTATGTGCTTGEGEEECACTTTTTCATGCCTAGI TTTATTCCTAATCTATCTA
GCGTTTATTATGIGCTTAGGGGGTACTTTCTCATGTCTAGITTTATTCTTAATTTATTTA
GGGTTTATCATGTGT TCAGGGGGECACTTTTTTGTGCTTAATTCTGT TCTTAATTTATCTA
GCGTTTATCATGIGT TCGGEGEEGCACTTTTCTGTGCTTAATTCTGI TCTTAATTTATTTA
GGGTTTATCATGTGT TCAGGGGGECACTTTTTTGTGCTTAATCTTATTCTTAATTTATTTA
GCGTTTATCATGIGT TCGGGGEEGCACTTTTTTATGCCTGATTCTGI TCTTAATTTACTTA
GCGTCTATCATCTGT TCCGEGEEGTACTTTTTTGTGCCTAGITCTGT TCTTAATTTACTTA
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Zhuang & Cheng, 2009, Fig. S2

GGGTTGATCTTGTCTCTGGGGEGEGTACTTTTTCATGTCTAGTACTGI TCTTAATCTATCTT 180
GCCCTTATTATGIGT TTTGEGEGTACTTTTTTATGT TTAGITTTGTTCTTAATTTACCTA 180
GGGCTTATTATGTGTCTTGGGGGTACTTTTTTATGT TTAGT TCTGITCTTAATTTACCTA 180
GCCCTTATTATGIGTCTTGCGEGGACTTTTTTATGT TTAGITCTGI TCTTAATTTACCTT 180
GGGCTTATTATGTGT TTAGGGGECACCTTTTTATGT TTAGT TTTGITCTTAATTTACTTG 180
GCGTTTATCATGIGTGTAGGGGGAACTTTTTTATGCCTAGITTTATTTTTAATTTACCTT 180
GGGITTATCATGTGTGTAGGGGGTACTTTTTTATGTTTAGT TTTATTTTTAATTTATCTT 180

GCGTTTATCATGIGTGTAGGGEGCACTTTTTTATGT TTAGITTTATTTTTAATTTATCTT 180
GGGTTCATCATGTGTGTAGGAGGTACTTTTTTATGCTTAGT TTTATTCTTAATCTATCTT 180
GCGTTTATCATGIGTGTAGCGEGCACTTTTTTATGT TTAGITCTTTTCTTAATTTATCTA 180

GGGGTTATCATGGGTCATGCGEECTCGT TTTTGTCACTAGT TCTTCTGT TAATCTACTTA 180
GCGGTGGTAATAGCCTATGEEEECECTTTTTTGICTTTAGTCTTATTTTTAATTTATTTA 180
GGGGTAATTATTAGCTTCCGGGGECTCTTTTCTTTCTTTAGTCCTGITTTTAATTTATTTG 180

* % * * **x k% * k% * * * * * *kk*x k% *

GGGCGAATGI TGGTGGTGT TTGCCTATTCGGTAGCGCT GT GTGCGGACGCTCTTCCAACA 240
GCCEGAATGI TGGTGGTGTTTGCT TATTCGGTAGCTCTGT GTGCAGAGGATCTTCCGACA 240
GGGCGAATGI TGGTGGTGT TTGCTTACTCGGTAGCACTGT GTTCGGATGCGCTTCCAACA 240
GCCEGAATGI TGGTGGTGT TTGCT TACTCAGTAGCATTATGTGCGGATGCTCTTCCAACA 240
GGGGGTATATTGGT TGTATTCGCTTATTCGGT GGCATTGT GTGCAGACCCCTTTCCCACG 240
GCGGEGTATATTGGT TGTATTCGCT TATTCAGTGGCATTATGTGCAGACCCCTTTCCCACA 240
GGGGGTATGITGGTCGTATTCGCTTATTCGGT GGCATTATGTGCAGACCCCTTCCCCACA 240
GCGGEGTATATTGGT TGTATTCGCT TATTCGGTGGCACTATGT GCAGACCCCTTTCCCACA 240
GGGCEEGTACTGGT TGTGT TCGCTTATTCGGTAGCATTGT GTGCAGACCCCTTTCCAACA 240
GGAGGGATGI TGGT TGTATTTGCTTACTCAGTAGCATTGTGTGCTGGTGCTCCTTCAACA 240
GGGGGTATGCTGGT TGTGT TTGCT TACTCGGCAGCGCTAT GT GCGGAAACCCATCCAACA 240
GCGGEGTATCCTGGT TGTGT TTGCT TACT CGGCAGCGCTAT GT GCGGAAACCCATCCAACA 240
GGGCGAATGCTGGT TGTGT TTGCT TACTCGGCAGCGCTAT GTGCGGAAACCCACCCAACA 240
GCGECGATGATGGT TGTGT TTGCT TACT CAGCGGCGT TATGT TCGGAGACCCGCCCAACA 240
GGGGAAATGCTGGT TGTGT TTGCTTACTCAGCAGCTTTATGTGCTGAGGT TCACCCGACA 240
GCCEGAATCCTGGTCGTGTTTGCT TACTCAGCAGCTTTATGT GCTGAGGT TCACCCGACA 240
GGGCGAATGCTGGT TGTGT TTGCTTACTCAGCAGCTTTATGTGCTGAGGT TCACCCGACA 240
GCGEGGATATTGGT TGTGTTTGCT TATTCAGCAGCGT TATGT GCGGAGAGT CACCCGACA 240
GGGCGAATGCTGGT TGTGT TCGCTTATTCGGCAGCACTATGTGCTGAGGT TCATCCAACA 240
GGAGGGATATTGGTAGTATTTGCGTACT CTGCGECTCT TGCCGCAGAGCCTTTTCCGGAG 240
GGGGCGATACTAGT TGTATTTGCATATTCTGCAGCATTGGT TGCAGAACCGTATCCTGAA 240
GCGGEGTATACTGGT TGTATTTGCGTACT CGECAGCATTAGCTGCTGAGCCTTTTCCT 240
*

**x % * * k% k*k k*k *k *k **k * * % * % *

GGTCTGGECTGAGGEGT GGGT GCTTAAATCTATGGTAGGGTATCTTGEGCTAACAGGAGSEG 300
GGGTTGGECTGAGGGGT TGGTGT TTAAAGCTATAGT GGGGTACCT TGGGGTGACAGGAGGA 300
GGTTTGGECTGAGEEGT CGGTGCTTAAGT CTATAGT GGGT TATCTTGGGCTTACAGGGGTA 300
GGCTTGGCT GAGGGGT CGGTGCTTAAGT CCATAGT GGGT TATCT TGEGCTGACAGGGGTA 300
GCCTTGGECCEGAGEGT CAGT GGCTAAGT ACATAACGGGATACCTAGTACTAACAGGAGSG 300
GGTITTAGCGEEEEEGT CAGT GGCTAAGTACATAGT GGGGTACCTAGTACTAACAGGAGEG 300
GGTTTAGCGGAGEEGT CAGT GGCTAAGTACATAGCGGGT TACCTATTACTAACAGGAGSG 300
GGTTTAGCGEEEEEGT CCGT GGCTAAGTATATAGTAGGCTACCTAGCACTAACAGGEGEGTG 300
GCCTTAGCGCGAGAGT CCGT GGCTAAATGCATACTAGGGTACCTAGTACTAACAGGAGGA 300
GGTI'TTGGEEGAGGAGT CGGT GT TGAAGT GTATAGCCGGGTATCTAGCGGTGACTGGTGTT 300
GGCCTGECT GAGGEGT CGGT GCTCAAGT GTATAGGGEGGATACT TGECGEEEGTGECEEEE 300
GGCCTGGCT GAGGEGT CGGT GCTCAAGT GTATAGGGGEGATACT TAECGEEEGETGECEEEG 300
GGTTTGGECT GAGGEGT CGGT GCTCAAGT GTATGEGGEGGATACT TGECGEEEGT GECEEEEG 300
GGCTTGGCT GAGGGGT CGGTGCTTAAATGTATAGGGEGEGEGTACT TTGTGGTGECTGCGEEG 300
GGTTTGTCAGAGGGGTCGGI TCTTAAGT GTATAGTGGGT TGT TTCGEGGTAGT GTCGGEEG 300
GGITTGTCAGAGGGGTCGGT TCTTAAGTGTATAGTGGGT TATTTCGGGGTAGT GTCGGEGEG 300
GGTTTGTCAGAGGGGTCAGI TCTTAAGT GTATAATGGGGTAT TTCGEGGTAGTGCTGEEG 300
GGGCTGACTGAGGGGTCTGT TCTTAAAGCTATAGT GGGGTATCTCGEGGTGGTGITTGEG 300
GGTTTGGECCGAGEEGT CAGT GCTCAAGT GTATAGT GGGGTACT TCGCGGTGGTAGCGEEG 300
AGTTGAGCGAGTGGGTCTGT TATGCTGTATATATTTCTGTACTTAATAGCTACTGGGGTA 300
GGTTTCGGAAGTGCECCTGI TTTAGTATATGTGGTCGCCTTCTTGGGTATAATTGGAGGA 300
AGTTTTGGAACCACAGGGGECAGTGTTGTACTTTATGCGGT TAGT GGGAGTGGTAGGAGI T 300
* * * *

* *
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Zhuang & Cheng, 2009, Fig. S2

ATGCECTTTTTCCCAGTGAAGI TTGGAGGCCCCTCTCTTTTGGTGATTTATGGGGCAGGAG 360
GIGGCCCTGI TTCAGT GAAGT CCAGAGGCCCCTCTTTTTTGGTGATCTGTGGGAGAGGAG 360
GTGGCCTTGI TCCAGCAAAGCTCAGAGGCCCCCCTTTTTTGGTGATTTGTGGGCCAGGAG 360
ATGCCTTTGTCCCAGCAAAGCT CAGAGGCCCCTCTCTTTTGGTGATTTGI GGGGCAGGAG 360

GIeeCC------ CAGTGTACTACACTGGGECCCCCCCTTTTGGTGATCTGTGGGCCAGGAA 354
GIAGCG- - - - - - CAGTGTACTACACTGGEGCCCCCCCTTTTGGT GATCTGI GGGCCAGGAA 354
GCaCC------ CAGTGTACTACACTGGCCCCCCCCTTTTGATGATCTGTGGGCCAGGAA 354
GIeeCG- - - - - - CAGTGTACTACACTGGEGCCCCCCCTTTTGATGATCTGTAGGTCAGGAA 354

ATGGCCCTGTCCCAGT GAAATATAGATAGCCCCCCTTTTTGATGGTCTGTGGGCCAGGAA 360
GIAGGCTTTTTACAAGGAAGT TCAGAAGGCCCCCCTTTCTGGTGGT TTGCAGGGEEGAGAG 360
GCGCCGTTGI TTCAGGGAGGCTCGGAGGCCCCTCTGT TTTGATGGECT TGCGEEEGAGGAG 360
GCGECGTTGI TTCAGGGAAGCT CCGGAGGCCCCCCTGT TTTGATGECT TGCGEEEGAGEAG 360
GCGCCGTTGI TTCAGGGAAGCTCGGAGGCCCCTCTCTTTTGATGGECT TGCGEEEGAGGAG 360
GTGCCTTTATACCAAGGAGGTATGGAGGGT CCCCCCTTTTGATGGT TTGCAGGGGAGGAG 360
GI'GGCACTGT TACAAGGGAGCCCTGAGCCTCCCCTATATTGATGATTTGT GGGGGAGGAG 360
GTGGCACTGI TACAGGGEGAGCCCGGAGGCCCCCCTCTACT GATGGT TTGTGGGGGAGGAG 360
GIGGGATTATTACAGGGGAATCCTGAGCCTCCCCTGTACTGATGATTTGTGGGGEGAGGAG 360
GCAGCTGTATTTCAGGGAACCGCGGAGGCCCCACTGT TTTGATGATTTGT GGGGGAGGAA 360
GI'GGCGGTATTTCAGGGAAGT TCAGAGGCCCCCGTGTATTGGTGATTTATGGGT GAGGAG 360
GTGGCGAGCATACTTTTTGAGGGEGT GGTATGAGT TCTCTTGCGEEGTGGTTGATGAGT TC 360
GITGGAATCGT GT GCTGAGAGGGT TGCGATGAAGCGGT TTGATTTTCAACTGAGTGTACA 360
TTCGCTATCCTCTATATTGAGGAGCGAAGCGEECTGEEECGATGT TCTTCCGACGAAGTT 360
* * *

TTAGAGAT GAGT GCGAT GCAGGGGEGAAACT GAAGGEGEGT GTCGGAAGTATACGGAAGT GGG 420
TCCGAGATAAGT GT GAT GCAGGGGGAAAT TGAGGEGEGT GTCGGAGGCATATGGAAGCGEEC 420
TCAGAGATAAGT GT GAT GCAGGGGEGAGACT GAGGEGEGT GTCAGAGGCATATGGEGAGT GGT 420
TCCGAGATAAGT GT GAT GCAGGGGGAGACCGAT GGGEGT GTCAGAAGCATATGGGAGTGGT 420
GCAGACATAAGT GCAAT ACAAGGCGAGACCGAGGEEEGT GTCGGAAGCATACGGGAGCESEG 414
GCAGACATAAGT GCAATACAAGGEGEGAGGCCGAGCEEGT GTCCGAAGCATACGEEEECEEG 414
GCAGACATAAGT GCAAT ACAAGGGGAGGCCGAGEEEGT GTCCGAAGCATACGGAGECESEG 414
GCAGACATAAGT GCAATACAAGGEGEGAGACCGAGGEEGT GTCCGAAGCATACGEECEGETGEG 414
GCAGACATAAGT GCAAT GCAAGGAGAGACCGAGGEGEEGT CTCCGGAGGCATAT GGEGEECEEG 420
TGGGAGATACGCT GTAAT ACAGGEGGEGAGGECCGCAGGEEGT CTCAGAAGCCTACGEEEECEEG 420
TCGGAGATAAGT GT GGTACAAGGAGAAAGT GATGGEGGT GTCAGAAGCATAT GEGEECGEEG 420
TCGGAGATAAGT GT GGT ACAAGGAGAAAGT GATGGGGT GTCAGAAGCATATGEEEECEEG 420
TCGGAGATAAGT GT GGTACAAGGAGAAAGT GATGGEGGT GTCAGAAGCATAT GEGGEECGEEG 420
TCGGGGATGAGT GTAAT ACAAGGAGAGAGT GAAGGGEGT GTCAGAAGCATACGGEEEECEEG 420
GCAGAGATAAAT GTAGT GCAAGGAGGEGACT GAGGGEGT GTCAGAAGCGT ACGEEGEECEEG 420
GCAGAGATAAAT GTAGT GCAAGGAGAGACT GAGGGAGT GTCAGAAGCATATGGGAGCGESEG 420
GCAGAGATAAAT GTAGT GCAAGGAGAGACT GAGGGAGT GTCAGAAGCGTATGGGAGCGEEG 420
GCAGAGATAAAT GTAGT GCAAGGCGAGACT GAGGGAGT GTCAGAAGCATATGGGAGT GGG 420
TCAGAGT TAAGT GTAGT GCAAGGAGAGACT GATGGAGT GTCAGAAGCATATGGGAGT GGG 420
TGTGAATTTTCACTCTTTCGGEGCEGATACAGGAGGEGGT TGCTATAATGTACTCTTCGEGEG 420
AATGAGITTTCTATATGT TGT GAGGAGGCT CAGGGGATGTCAGAGCCTTATGGGTTTGSG 420
ATAGGGATGTCCTCTTGT GTAACGGAATATGATGGAATGT CACAGATATATGGEECCCGEG 420
*

* % * * * % * %

GGTATTCTGITAATTACTTGTGCGTGGGCACTTCTGGTTGCTCTTTATGTTGCTTTAGAG 480
GCGTTTTTGITAATTATTTGTGCGTGEECACTTTTGGI TGCTCTTTACGT TGCTTTAGAG 480
GGCATCTTGITCCTTACTTGCGEGTGEECTCTTCTGGTAGCTCTTTATGT TGCTTTGGAG 480
GCCATTTTGITGGTCACCTGTGGGTGEECTCTGCTGGTAGCCCTTTATGT TGCTCTAGAG 480
GGCATTCTTCTGCTCACT TGCGCATGGGECCCTCCTGGTGECCCTCTATGT TGCCCTAGAA 474
GCCATTCTTCTGATCACT TGTGCATGEECCCTGCTGGTAGCCCTCTATGI TGCTCTAGAA 474
GGCATTATCCTGATCTCTTGTGCATGGGECCTTCCTGGTAGCCCTCTACGT TGCTCTAGAA 474
GCCATTCTTCTAATCACT TGTGCATGAGCCCTGCTGGTAGCCCTCTATGI TGCCCTGGAA 474
GGTATTCTTCTGATTACCTGTGCATGAGCCCTACTGGTGECCCTTTATGTCGCTCTAGAA 480
GCGTTCCTAGTAGT GACGT GTGGATGEECCCTGT TGATTGCCCTTTATGTGGCGCTGGAG 480
GGAATCATATTGATCACTTGTGEGTGEGTTCTCCTGGTGECTCTTTATGT TGCTTTGGAG 480
GGAATCATATTGATCACTTGTGGGTGEGT TCTGCTGGTGECTCTTTATGT TGCTTTGGAG 480
GGAATCCTATTGATCACTTGTGEGTGEGTTCTCCTGGTGECTCTTTATGT TGCTTTGGAG 480
GGAATCTTCCTGATCGTCTGTGCGTGEGTGI TGGTGGTGECTCTCTTTGT TGCTTTGGAA 480
GGCATGTGTTTAGT TATTTGTGCGTGGGTGT TCCTGGTGECCCTTTATGT TGCTTTGGAG 480
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Zhuang & Cheng, 2009, Fig. S2

GGTATGTGTTTAGT TATTTGTGCGGEEGTGT TCCTGGTGECTCTTTATGT TGCTTTGGAG 480
GCCATGTGCTTAGI TATTTGTGCGTGEGTGI TGCTGGTGECTCTTTATGT TGCTTTGGAA 480
GGCATATGTTTAGT TATTTGTGCGTGGGTGT TCCTGGTGECCCTTTATGT TGCTTTGGAG 480
GGTATTTGCTTAGI TGTCTGTGCGTGEGTGI TGT TGGTGECCCTTTATGT TGCTTTGGAA 480
GGCCCGATATTGGT TTTAAGCGCATGEGTGITGI TTCTTACTTTATTTGTGGTGI TGGAG 480
GCGTTTTTGI TAATTATAAGTGCTTGEGTGITGTITACTTGCCTTATTTGT TGT TTTGGAA 480
GECTTTCTGITAGTTCTTTGTGCCTGGGTTCTATTGT TAACTTTATTTGT TGTGCTAGAA 480

* * * * * % * % * * * * * % * %k % * k%

GTGT'CGCGGEGEGET TGCAAT CGCGGEGACAGT GCGGCCAATTGAGTA
GI'GT CGCGGEEECT GTAGCCGAGGGACAGT GCGGT CAATCAAA
GTGTCACGGEGGT TGCAGCCGGEGEEGECCAGT GCGGCCAATCAAGTA
GTGI'CCCGGEGEGET TGCAGCCGEEEGECCAGT GCGACCAAT CAAG
GTI'ATCGCGGEGEGT TGTAGT CGGGEGEECCGGT CCGCCCTATCAAA
GTATCGCGGEGEGET TGTAGT CGEGEGEGECCEGT TCGCCCTATCAAA
GIATCACGGGGT TCTAGT CGGGEGEECCGGT CCGCCCTATCAAA
GI'GT CGCGGEECAGT AGCCGEEEECCEGT CCGECCTATCAAA
GTATCACGGEEECTCTAACCGEEEECCEGT TCECCCTGT T- - -

GI'GT CTCGGEGGT CCTAGCCCEGEEECCGGTACGCCCATTCAAA
GI'GT CGCGGEGEGT TGCAGCCGEGEEECCT GTACGGCCAATTAAA
GTGI'CGCGGEGEGET TGCAGCCGEGEGEGECCT GTACGGCCAATTAAA
GI'GT CGCGGEGEGT TGCAGCCGEGEEECCT GTACGGECCAATTAAA
GTGI'CGCGGEGEGET TGCAGCCGT GGGCCGGTACGGT CAATTAAA
GTGI'CTCGGEGEGET AGT AGCCCEEEGECCEET GCGECCCATTAAA
GI'GT CTCGGGGTAGT AGCCGEEEECCEET GCGECCCATTAAA
GT GT' CCCGEEECAGCAGCCCEEEECCEET GCGGCCAATTAAA
GTATCCCGGEGEGET AGT AGCCCEGEGEGACGGT GCGGT CAATTAAA
GI'GT CGCGEEGT AGCAGCCGEEECCCEET GCII—ICCAATTAAA
CTTACACGAGGT TTGAGT CGAGGGEECTTTGCGECECTGTI T- - - 522
ATAACGCGGGGGGOAAGTCGGGGGCCGCTTCGGTCGGTTAAA 525
ATGACGCGAGGAT CCAGCCGAGGEGECCTCTTCGGT CAGT TAAA@ 525

* * kk Kk * *k kK * * Kk ok * * Stop COdon

525
525
525
525
519
519
519
519
522
525
525
525
525
525
525
525
525
525
525

>

>

[l 2 e A B AR R

M. YCGYLLM-FGVWVGVAAVAANPSPFYAAL GLVMWAAMECGHI MCLGGTFSCLVLFLI YL 60
M. YCGYLLMFGVWVGVAAVAANPSPFYAAL GL VWAAMGCGHI MCLGGTFSCLVLFLI YL 60
MFYYGYLLM. GVWVGVAAVAANPSPFYAAL GLVMWAAMECGHI MCLGGTFSCLVLFLI YL 60
LLYYGYLLMFGVYWVGVAAVAANPSPL YAAL GLVLVAAMGCGHI MCLGGTFSCLVLFLI YL 60
MMYCGNLLM_GVWWGTAAVAANPSPFYAAL GL VWAAMGCGHI MCSGGTFLCLI LFLI YL 60
MVIYCGNL L ML GVWVGT AAVAANPSPFYAAL GL VWAAMGCGHI MCSGGTFLCLI LFLI YL 60
M5YCGDLLM_GVWVGTAAVAANPSPFYAAL GLVMWAAMECGHI MCSGGTFLCLI LFLI YL 60
MWYCGNLLLLGVYWVGTAAVAANPSPFYAAL GLVTVAAMGCGHI MCSGGTFLCLI LFLI YL 60
M YYGYSL M. GVWVGVAAVAANPSPL YAAL GLVMWAAMECGSI | CSGGTFLCLVLFLI YL 60
M. YCGYLLM. GVWVGVAAVAANPSPFYAAL GVWWWWAAAGCGLI MCFGGTFLCLVLFLI YL 60
M. YCGYLLM_ GVWVWGVAAVAANPSPFYAAL GVWWWWAAAGCG.I MCLGGTFLCLVLFLI YL 60
LLYCGYLLM. GVWVGVAAVAANPSPFYAAL GVWWWAAAGCGLI MCLGGTFLCLVLFLI YL 60
M. YCGYLLM. GVWVGVWAVAASPAPFYAGL GVWWGAAAAGCGLI MCLGGTFLCLVLFLI YL 60
M. YCGYLLM.GVWWGWWVAANPSPFYAAL GVWWMWAAAGCGHI MCVGGTFLCLVLFLI YL 60
M. YCGYLLM. GVWVGWLVAANPSPFYAAL GWWWAAAGCGHI MCVGGTFLCLVLFLI YL 60
M. YCGYLLM.GVWWGWWVAANPSPFYAAL GVWWMWAAAGCGHI MCVGGTFLCLVLFLI YL 60
MWYCGYLLM. GVWVGWVVAANPSPFYAAL GVWWWAAAGCGHI MCVGGTFLCLVLFLI YL 60
M. YFGYLVM_.GVWWGWWVAANPSPFYAAL GVWWMWAAAGCGHI MCVGGTFLCLVLFLI YL 60
VLYWGYL FM.GWVGVAAVASNPPPFYAAL GLVWWAAMGCGL| LSLGGTFSCLVLFLI YL 60
MI'YFVSFSLLGLVLG.VAVASNPSPYFAAL GL VWAGMECGVI MGHGGSFLSLVLLLI YL 60
MAYFVYLFWGLVLGVAVWAVNL SPYFAAFGLVWAGMGECGVI | SFGGSFLSLVLFLI YL 60
I\/GYLI\/BLFM_G_VLG\NAVAANPSPYFAAFG_VM/AG\/GCXBVVNGYGGAFLSLVLFLI YL 60

. * * * * % -k -* * * * k% . ** * * * * k k%

GGWVLVVFAYSVALCSDALPTALAEGSVLKSWGYLA TGVVAL FQQSSEAPL FWAFVGQE 120
GGMLVWWFAYSVAL CADAL PTALAEGSVL KSMWGYL G TGVVAL SQQSSEAPL FWNWFVGQE 120
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ADVSAMQCETEGVSEAYGGGE LLI TCAVWALLVAL YVALEVSRGSNRGPVRPV- 173
SEMBVWQGESDGVSEAYGGGE MLl TCOGAWLLVALYVALEVSRGCSRGPVRPI K 174
SEMSVVQGESDGVSEAYGGGAE ML TCOW/LLVALYVALEVSRGCSRGPVRPI K 174
SEMBVWQGESDGVSEAYGGGA LLI TCOGAWLLVALYVALEVSRGCSRGPVRPI K 174
SGVEVMQGESEGVSEAYGGGA LLI VCAW/L WAL FVALEVSRGCSRGPVRSI K 174
AEMNVVQGGTEGVSEAYGGGEGMCLVI CAW/LL VAL YVALEVSRGSSRGPVRPI K 174
AEMNVVQCETEGVSEAYGSGGMCLVI CAGVLLVAL YVALEVSRGSSRGPVRPI K 174

acer at us AEMNVWQGETEGVSEAYGSGGMCLVI CAW/LL VAL YVALEVSRGSSRGPVRPI K 174
esox AEMNVVQCETEGVSEAYGSGGMCLVI CAW/LLVAL YVALEVSRGSSRGTVRSI K 174
glacialis SEL SWQGETDGVSEAYGSGAE CLVWVCAWLLVALYVALEVSRGSSRGPVRPI K 174
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VEMAVMQGEAAGVSEAYGGGGFLWTCGWAL LI ALYVALEVSRGPSRGPVRPFK 174

CEFSLFRGDTGGVAMWY SSCGGVLVL SAWVLFLTLFWLELTRGLSRGALRAV- 173

| GVBSCVTEYDGVSQ YGPGGFLLVLCAW/LLLTLFWLEMIRGSSRGPLRSVK 174

NEFSMCCEEAQGVBEAYGFGGFLLI MSAW/LLLALFVWLEMIRGASRGPLRSVK 174
. P * * . *

* ke k kke s kK *k -k

Zhuang & Cheng, 2009, Fig. S2
74C 80T 89K 105Q 111P*
N. angust at a GGMVLVWFAYSVAL CADAL PTGL AEGAL KSMWGYL GL TGGVAF SQASL EAPL FWA\FMGQE 120
N. ni cr ol epi dot a GGMLVWFAYSVAL CAEDL PTGLAEGL VFKAMVGYL GVTGGVAL FQASPEAPL FWABVGEE 120
T. ber nacchi i GGMLVWFAYSVAL CADPFPTGLAGGSVAKYMI GYLVL TGGVA- - QCTTLGPPFWABVGQE 118
T. eul epi dot us GGMLVWFAYSVAL CADPFPTGLAGGSVAKYMVGYL VL TGGVA- - QCTTLGPPFWABVGQE 118
T. newnesi GGMLVWFAYSVAL CADPFPTGLAGGSVAKYMV/GYLAL TGWA- - QCTTLGPPFWASVGQE 118
P. bor chgr evi nki GGMLVWFAYSVAL CADPFPTGLAEGSVAKYMAGYL LL TGGAA- - QCTTLAPPFWABVGQE 118
L. squani f rons GGVL VWFAYSVAL CADPFPTGL AGESVAKCM. GYL VL TGGVAL SQANVDSPPFWABVGQE 120
P. cer ebr opogon GGMLVWFAYSAAL CAETHPTGL AEGSVL KOMGGYL AGVAGAAL FQGGSEAPL FWALAGEE 120
P.scotti GGMLVWFAYSAAL CAETHPTGL AEGSVL KOMGGYL AGVAGAAL FQGSSEAPL FWALAGEE 120
H vel i fer GGMLVWFAYSAAL CAETHPTGL AEGSVL KOMGGYL AGVAGAAL FQGSSEAPL FWALAGEE 120
H antarcticus GGVMWVFAYSAAL CSETRPTGL AEGSVL KOMGGYFVWAAGVAL YQGGVEGPPFWAFAGEE 120
C. nyer si GEMLVVFAYSAAL CAEVHPT GL SEGSVL KOMVGCFGVWSGVAL L QGSPEAPL YWAFVGEE 120
C.rastrospi nosus GGMVLVWFAYSAAL CAEVHPT GL SEGSVL KOWGYFGVWSGVAL L QGSPEAPL YW\FVGEE 120
C. acer at us GGMLVWFAYSAAL CAEVHPT GL SEGSVL KOMVGYFGVVL GVGL L QGNPEAPL YWAFVGEE 120
C. esox GGMLVWFAYSAAL CAESHPTGL TEGSVL KAWGYL GVWFGAAVFQGTAEAPL FWAFVGEE 120
Rglacialis GGMLVWFAYSAAL CAEVHPT GL AEGSVL KOMVGYFAVWAGVAVFQGSSEAPVYWAFMGEE 120
P.antarcticum GGMLVWFAYSVAL CAGAPSTGL GEESVL KOMAGYL GVTGWGFL QGSSEGPAFWAFAGGE 120
B. vari egat us GGMLVWFAYSAAL AAEPFPESWGSGSVM. YMFL YL MATGVWGSM_FEGWEFSWGVWDEF 120
E. macl ovi nus GG LVVFAYSAAL AAEPFPESFGTTGAVL YFMGLVGVWGVFAI LYl EEGSGLGGCSSDEV 120
Pourvillii GGMLVWFAYSAAL VAEPYPEGL GSAPVLVYWGFLGM GGVG VOVWEGWDEAVWFSTECT 120
* e kkkkkk k% .
124s
126M*

. coriiceps SEMBVMQGETEGVSEAYGSGA LLLTOGWAL LVAL YVALEVSRGCSRGPVRPI K 174

rossii SEMBVMQGETDGVSEAYGSGA L LVTCGWAL LVAL YVALEVSRGCSRGPVRPI K 174

. angust at a LEMBAMQGETEGVSEVYGSGG LLI TCAWALL VAL YVALEVSRGCNRGTVRPI E 174

. mi crol epi dot a SEMBVMQGE| EGVSEAYGSGGFLLI | CAWAL LVAL YVALEVSRGCSRGTVRSI K 174

. ber nacchi i ADVBAMQGETEGVSEAYGSGG LLLTCAWAL L VAL YVAL EVSRGCSRGPVRPI K 172

Fic. S1.--- Sequence alignments of mitochondrial NAB&hydrogenase subunit 6 (ND6) gene
nucleotides and deduced amino acid residues ofoR#henioid spp. Abbreviations of the species
names refer to the main manuscript. Dashed linégate introduced gaps by alignme(®) H-
strand (sense strand) nucleotide sequence alignohd\iD6 gene. Start and stop codons are boxed.
Asterisks indicate nucleotide identity in the colunfB) Amino acids sequences alignment of
deduced ND6 residues. Asterisks stands for iddntesadues, ‘' for conservative substitutions and
‘.’ for semiconservative substitutions. The seaemno acids identified by branch-site model A test
to be under positive selection (Table 1) are ineédand highlighted in yellow.
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Supplementary Material
(A) Possible Causes for Misdiagnosis of a 'MisSMIQ6 — detailed description

In the study by Papetti et al. (2007), loss of Nj@®e in Antarctic notothenioids was inferred
based on: (1) its absence at the canonical positiothe mtDNA of all the species they
examined; (2) no ND6 could be found in the complategenome of the icefis@hionodraco
rastrospinosus; (3) in DNA dot blot, and (4) in RT-PCR for ND6atrscript, they found no
evidence of mt ND6 gene copies in heteroplasmypfoa functional ND6 gene copy in the
nuclear genome respectively. Our results providarcevidence for alternate explanations to

these four observations, detailed below.

(1) We confirmed the PCR-based result of Papetil (2007) of the absence of ND6 at the
canonical position between ND5 and Cytb in the mADM Antarctic notothenioids, replaced by
a short non-coding sequence, in contrast to thesalbnon-Antarctic cousirB. variegatus, P.
urvillii, andE. maclovinus. However, it is not a result of ND6 loss, but thegeneration of the
ND6 copy at the canonical position after the regloduplication (ND6-through-CR) in the
common ancestor to the Antarctic clade. The ND&py embedded in the rearranged CR
became the functional gene, and likewise, for RI¢A", which was reportedly missing.

(2) The apparent absence of a ND6 gene in the “compieDNA sequence” of their test
speciesC. rastrospinosus supported their inference of ND6 loss. Howevbg missing ND6
gene inC. rastrospinosus is not due to gene loss, but to the fact thatréported mt genome
sequence was incomplete, specifically in the protad the CR where we discovered the
embedded ND& and tRNA" genes. The annotations f@. rastrospinosus mtDNA in

GenBank (DQ526431) (Papetti et al. 2007) speciff this a partial genome, and that there are
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two gaps in the mid-section of the D-Loop (ConfRagion), one of unknown length. The first
gap in the mid-section of the CR is where we fotimel translocated ND6 gene in Antarctic
notothenioids including. rastrospinosus (figs. 1, 2). The reported sequence downstream fr
the first CR gap ir€C. rastrospinosus (DQ526431) is ~96% identical to the sequence dowam
from ND6r/tRNA®Y genes that we obtained for this species, indigatime first gap in
DQ526431 is the location of NREtRNACY genes, rather than wholly non-coding CR
sequence.

3) In Southern dot blot analyses, Papettil.e2007) usecE. maclovinus ND6 as probe to
detect ND6 presence in the DNA of other specied,fannd positive hybridization in the related
basal non-Antarctic notothenioll variegatus, as well as in the unrelated teleoB@nio rerio,
Sparus aurata, andSeriola dumerilii, but not in Antarctic notothenioids. rastrospinosus andH.
antarcticus. They inferred, quite logically, that the efficagfythe E. maclovinus ND6 probe was
proven, thus the dot blot result was taken as stigpothe homoplasmic lack of mt ND6 in the
Antarctic notothenioids. We deduced however that absence of hybridization very likely
resulted from the absence of NExGn their preparation of the mt DNA. To generatOMA of
the two Antarctic test species for the dot blogytlhused six pairs of degenerate primers to PCR
amplify the mt genome in six presumably overlappiagments. The amplified regions can be
readily deduced from the mnemonic primer namespleupentary table S2 in Papetti et al.
2007), with which we found the fragment from Cyth D-loop (amplified with primer pair
cytbfornot/d-looprevnot) would not overlap with tsecceeding fragment from 12S rRNA to
ND1 (amplified with primer pair 12Sfornot/ND1reviosuch that there would be a sizable gap
spanning much of the rearranged CR or non-codigmpme(that we now know to exist) through

part of 12S rRNA. This gap is where we found thB6dk genein H. antarcticus, C.
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rastrospinosus and other Antarctic notothenioids (fig. 2). Thufe negative dot blot
hybridization toE. maclovinus ND6 probe foH. antarcticus andC. rastrospinosus resulted from
the exclusion of the rearranged CR portion contgithe ND@r gene in the PCR generated test
mt DNA, rather than ND6 gene loss from Antarcti¢atbenioids mt genomes.

(4) To detect ND6 gene transcripts, Papet#l ef2007) used degenerate primers designed to
match conserved regions of teleost ND6 sequencessaccessfully RT-PCR amplified ND6
cDNA from D. rerio RNA, but not from the Antarctic notothenioi@s rastrospinosus and T.
eulepidotus RNA. They inferred, again logically, that thisolt supported the complete absence
of ND6 transcripts in the transcriptome, both mitoedrial and nuclear, of the two Antarctic
notothenioid species. An alternate explanatiothélack of primer specificity for the target
sequence in Antarctic notothenioid species to pesaogcessful amplification. Their degenerate
primers have only 55-61% nucleotide match with tdrget sites in the NR& sequence of.
rastrospinosus and T. eulepidotus we obtained in this study and additionally thegkle3’
complementarity, as opposed to a 73-74% nucleatidéch and 3’ complementarity to the
corresponding sites in their positive contiblrerio (figure in section B). Indeed, we first tried
the same degenerate primers and PCR cycling condjtand failed to amplify ND6 cDNA from
Antarctic notothenioids. Only when we designedcgsespecific primers to prime the first
strand cDNA synthesis from NRE MRNA of each species, and paired it with an apatg
forward primer (supplementary table S1) for thesagiuent PCR amplification, that N6

transcripts were successfully amplified (fig. 4).
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(B) Comparisons of the sequences of degenerate pr{imdyie) used by Papetti et al. (2007)
to amplify ND6 gene transcripts fro@ rastrospinosus andT. eulepidotus, with the actual
sequences of the primer sites in NR&@ve obtained for these two species, and those & ND
(accession numbers AC024175) from their teleostrobB. rerio. The nucleotide positions of
the primer sites in ND# are indicated. The degenerate primers share gmreatkeotide identity
with the primer site sequencesbnrerio ND6 than with notothenioid NR& and are deficient
in 3' complementarity to NDg, which are likely the reasons for successful afigplion ofD.

rerio ND6 transcript, but not the notothenioid Nfa@ranscripts.

C.rastrospinosus Nucleotide
Identity
73 CCCTTTTATGCGGCACTGGGGGT 95

*% % k% .**.**. * **. * 565%

Nd6int2FORuniv 5-CCKTATTTYGCKGCHTTWGGKTT-3'
482 CGAGACACCTCCAAAGCAACAT 461

**-* .*“** *" *kkkk 54 5%
Nd6int2REVuniv 5-CGYGTHAHYTCTARHACAACAA-3’
T.eulepidotus

73 CCCTTTTATGCGGCCCTCGGGTT 95

**% * **.* *.**.* *%* .** 609%

Nd6int2FORuniv 5-CCKTATTTYGCKGCHTTWGGKTT-3’
482 CGCGATACTTCTAGAGCAACAT 461

**.* .*"****“ *kkkk 591%
Nd6int2REVuniv 5-CGYGTHAHYTCTARHACAACAA-3
D. rerio

73 CCTTATTTTGCTGCATTTGGTTT 95

**.*****.**.**.**.**.** 740%

Nd6int2FORuniv 5-CCKTATTTYGCKGCHTTWGGKTT-3'
485 CGAGTAACCTCTAGTACAACAA 464

*% **.*“****“******* 730%
Nd6int2REVuniv 5-CGYGTHAHYTCTARHACAACAA-3
R=Ag;Y=CT, M=AC;, K=g,T;, S=9,C; W =AT; H=
ACT, B=¢g,T,C; V=¢,CA, D=gAT, N=AC 9, T





