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Supplementary figure legends 

Figure S1. Nucleotide and deduced amino acid sequence of medaka mitf1 and 

mitf2. (A) mitf1. (B) mitf2. Start codon and stop codon are shown in bold. Broken and 

solid arrows depict sequences of primers for PCR analysis and cDNA cloning, 

respectively. Sequences are deposited in GenBank under accession numbers 

KC249979 (mitf1) and KC249980 (mitf2). 

Figure S2. Mitf protein sequence alignment. Common species names, Mitf 

proteins or isoforms and percentage sequence similarity values compared to the 

medaka Mittf1 and Mitf2 are seen. The basic helix-loop-helix leucine zipper 

sequences are indicated. For accession numbers see Figure 1B. 

Figure S3. Phylogentic tree construction by maximum likelihood. For accession 

numbers and more details, see the legend to Figure 1B. 

Figure S4. Phylogentic tree construction by minimum evolution. For accession 

numbers and more details, see the legend to Figure 1B. 
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1    CCCGCAGTTTTGTTTTGTTTTACTTGTTTGTGGGTTTTTTTTACGTTCTGGAAAAGTTGACGTCTGCAAGTATGCAGTCCGAATCCGGAATAGTTCCTG 
1                                                                            M  Q  S  E  S  G  I  V  P  
100  ACTTTGAGGTCGGCGAGGACCTTCAGGACGAGCCTAAAACGTACTATGAGCTGAAGAGTCAACCTTTGAAAAACAGCCCAAACCAACACATCTCCTCCA 
10   D  F  E  V  G  E  D  L  Q  D  E  P  K  T  Y  Y  E  L  K  S  Q  P  L  K  N  S  P  N  Q  H  I  S  S  
199  AGCCCCCACTGAGCTCCTCCGCCATGACATCACGCATCCTGCTACGCCAGCAGCTGATGAGGGAGCAGCTTCAAGAACAGGAGCGGCGTGAGCAGCAGC 
43   K  P  P  L  S  S  S  A  M  T  S  R  I  L  L  R  Q  Q  L  M  R  E  Q  L  Q  E  Q  E  R  R  E  Q  Q  
298  GGCAGCAGTCCTCTCACTTTCCACAAACCACCGCCACCCAGACCCCCGCCATCAATGTCAGTGTCCCGACCAGTTCGTCGCCCTCCGCACAGGTCCCCA 
76   R  Q  Q  S  S  H  F  P  Q  T  T  A  T  Q  T  P  A  I  N  V  S  V  P  T  S  S  S  P  S  A  Q  V  P  
397  TGGAGGTGCTCAAGGTTCAGACTCACTTAGAGAACCCAACCAAGTACCACATCCAACGCTCCCAGCAGCAACAAGTGAGACGATACCTGGGGAAGCTTG 
109  M  E  V  L  K  V  Q  T  H  L  E  N  P  T  K  Y  H  I  Q  R  S  Q  Q  Q  Q  V  R  R  Y  L  G  K  L  
496  GCTCCCAGGCGCTGAGCTTGCCCTGCCCCAACCAGTCCTCTGACCACGGGGGCATGCCGCCAGGGCCAGGCAACAGCGCCCCCAACAGCCCTATGGCCT 
142  G  S  Q  A  L  S  L  P  C  P  N  Q  S  S  D  H  G  G  M  P  P  G  P  G  N  S  A  P  N  S  P  M  A  
595  TACTGACCCTCAACTCCAACTGCGAGAAAGAGATGGATGATGTCATTGACGACATTATTAGTCTGGAGTCCAGTTACAGTGATGACATCCTTGGTCTGA 
175  L  L  T  L  N  S  N  C  E  K  E  M  D  D  V  I  D  D  I  I  S  L  E  S  S  Y  S  D  D  I  L  G  L  
694  TGGACCCAGGACTTCAGATGCCAAATACGATCCCTGTGCCTGCAAACCTCATGGACATGTACGGTAACCAGGGCCTGCCGCAGCAAGGTCTGCCCATAA 
208  M  D  P  G  L  Q  M  P  N  T  I  P  V  P  A  N  L  M  D  M  Y  G  N  Q  G  L  P  Q  Q  G  L  P  I  
793  GCAACTCCTGCCCTCCAAACCTACCCAACATCAAAAGGGAATACTCAGTGTCACAATCTCCTGCCATCATGCACATGTTGGATAAATCTGGATCTTGTG 
241  S  N  S  C  P  P  N  L  P  N  I  K  R  E  Y  S  V  S  Q  S  P  A  I  M  H  M  L  D  K  S  G  S  C  
892  GCAAATTTGACACCTATCAAAGACCAGAGGGCTTCCCTGTTGAAGCTGAGGTAAGAGCGCTGGCAAAGGAAAGACAGAAAAAGGACAACCATAATTTGA 
274  G  K  F  D  T  Y  Q  R  P  E  G  F  P  V  E  A  E  V  R  A  L  A  K  E  R  Q  K  K  D  N  H  N  L  
991  TTGAAAGAAGACGAAGGTTCAACATCAACGATCGGATCAAAGAACTAGGAACTCTGATTCCAAAATCCAATGACCCAGACATGCGCTGGAACAAAGGCA 
307  I  E  R  R  R  R  F  N  I  N  D  R  I  K  E  L  G  T  L  I  P  K  S  N  D  P  D  M  R  W  N  K  G  
1090 CCATCCTGAAGGCATCGGTAGATTACATCCGCAAGCTGCAACGGGAACAACAGCGAGCCAAAGAGCTGGAGAACCGCCAGAAAAAACTGGAGCACGCCA 
340  T  I  L  K  A  S  V  D  Y  I  R  K  L  Q  R  E  Q  Q  R  A  K  E  L  E  N  R  Q  K  K  L  E  H  A  
1189 ACCGACACCTGATGCTGAGAATACAGGAACTAGAAATGCAGGCAAGGGCTCATGGCCTGCCCATCACGTCTTCAGCACTCTGCTCTGTTGAACTTGGGG 
373  N  R  H  L  M  L  R  I  Q  E  L  E  M  Q  A  R  A  H  G  L  P  I  T  S  S  A  L  C  S  V  E  L  G  
1288 TGAGAGCCATCAAGCAGGAGCCCGCTCTGGAGGACTGCCACCAAGACATGTATACACTCCACCCCCATCACCAACACCACCCAGCCTGCACTCCAGAGC 
406  V  R  A  I  K  Q  E  P  A  L  E  D  C  H  Q  D  M  Y  T  L  H  P  H  H  Q  H  H  P  A  C  T  P  E  
1387 AGCCAGGCACGCTGGAGCTCAACGACGGCCACTCAAACTTCCCTGAAGGGCACTACAACGTTCACAGCAAAGCAGGCTCCAAACTCAACGACATCCTCA 
439  Q  P  G  T  L  E  L  N  D  G  H  S  N  F  P  E  G  H  Y  N  V  H  S  K  A  G  S  K  L  N  D  I  L  
1486 TGGAAGACACCTTAGCCCCTGTGAGAGGGGGGGACCCCCTGCTCTCGTCCGTCTCCCCAGACGCCTCAAAGGACAGCAGCCGTAAAAGCAGCGTCAGCA 
472  M  E  D  T  L  A  P  V  R  G  G  D  P  L  L  S  S  V  S  P  D  A  S  K  D  S  S  R  K  S  S  V  S  
1585 TGGATGAAAACGAGCAGGGCTGTTAG 
505  M  D  E  N  E  Q  G  C  * 

1    TTTAGCCTTCTCTGAGGTTTGCAGAAGCTTGCTCTTAACTTTGAAACCCATTCAAAGGGATTACATGAACAAAACACATCCGATATTTAGCAGTTCAGA 
100  ATGTTGGAGATGTTGGAATACAGCAATTACCAGGTACAATCTAATTTAGAAAATGAAAACAAGCACCACTTCCAGCAGGCTCATAGACAGCAAGTGAGG 
1     M  L  E  M  L  E  Y  S  N  Y  Q  V  Q  S  N  L  E  N  E  N  K  H  H  F  Q  Q  A  H  R  Q  Q  V  R 
199  CAGTATCTGTCAACTACTTTGGTAGGTAAAGCTGGGGGCCAATGTGCCATCCAGCCTTCAGAGCATAGCTTACCACCAGGATCCGAGGGCAGCATGCCC 
34    Q  Y  L  S  T  T  L  V  G  K  A  G  G  Q  C  A  I  Q  P  S  E  H  S  L  P  P  G  S  E  G  S  M  P 
298  AACAGCCCAATGGCTTTGCTCACCCTCAGTTCTAATTGTGAGAAAGAGATGAATGATGTCATTGATGATATTATTAGCTTGGAGTCAAGTTACAATGAC 
67    N  S  P  M  A  L  L  T  L  S  S  N  C  E  K  E  M  N  D  V  I  D  D  I  I  S  L  E  S  S  Y  N  D 
397  GACGTTCTTGGACTAATGGAATCAGGACTTCAAATCAACAACCAGCTCCCAGTGTCCAGTAGTTTAATAGATGTGTACAACAATCAAGGACTAACGCTG 
100   D  V  L  G  L  M  E  S  G  L  Q  I  N  N  Q  L  P  V  S  S  S  L  I  D  V  Y  N  N  Q  G  L  T  L 
496  TCCAACCTGCCTACCAGCAGCTCCTGTGCATCTGGCATTAAAAGAGAATTAACAGCTCCTGGCATGAAGCAAGTGTTGAACAAGCCTGAATCCTGTGGC 
133   S  N  L  P  T  S  S  S  C  A  S  G  I  K  R  E  L  T  A  P  G  M  K  Q  V  L  N  K  P  E  S  C  G 
595  CAGTATGAAAGCTATCAAAGGCCAGAGGAGTTTCCAGTAGAGACTGAGGTTAGAGCTCTTGCCAAAGAGAGACAAAAGAAAGACAACCACAACTTGATT 
166   Q  Y  E  S  Y  Q  R  P  E  E  F  P  V  E  T  E  V  R  A  L  A  K  E  R  Q  K  K  D  N  H  N  L  I 
694  GAACGAAGGCGAAGGTTCAACATTAATGACCGCATTAAGGAACTAGGAACCTTAATACCAAAATCCAATGATCCAGATATGCGCTGGAACAAGGGCACG 
199   E  R  R  R  R  F  N  I  N  D  R  I  K  E  L  G  T  L  I  P  K  S  N  D  P  D  M  R  W  N  K  G  T 
793  ATTCTCAAAGCTTCAGTAGACTATATCAGAAAACTGCAACAGGAGCAACAGAGAACTAAGGAGCTGGAGTGCAGGCATAAGAAGCTGGAGCATGCAAAC 
232   I  L  K  A  S  V  D  Y  I  R  K  L  Q  Q  E  Q  Q  R  T  K  E  L  E  C  R  H  K  K  L  E  H  A  N 
892  AGTCATCTTATGCTTCGAATACAGGAACTTGAGATCCAGGCACGGGCTCATGGTTTGACAGTGGCAGCCGCCCCATCTATCTGCACATCAGAGCTTTTG 
265   S  H  L  M  L  R  I  Q  E  L  E  I  Q  A  R  A  H  G  L  T  V  A  A  A  P  S  I  C  T  S  E  L  L 
991  GCACGAGCCATTAAACAGGAGCCTATTCTTGGCGAATGCCCACCAGAGATATACCAGCACTGCTCGGCTCCTGACATGTCTCCTTCAACAACAATGGAC 
298   A  R  A  I  K  Q  E  P  I  L  G  E  C  P  P  E  I  Y  Q  H  C  S  A  P  D  M  S  P  S  T  T  M  D 
1090 TTAAACAATGGCATCATTACTTTTGACACCATTCCTGCAGAACCTGGGGATTCTAGCTCTTATGGAATCTCCAGAATCTGTAAAATGAAGGAGATGGTA 
331   L  N  N  G  I  I  T  F  D  T  I  P  A  E  P  G  D  S  S  S  Y  G  I  S  R  I  C  K  M  K  E  M  V 
1189 AGGGACAAAAGTTTTGGGCCACTTTCACCAAGTAAACCTTTGTTGTCTTCAATACCACCAGATGTTTCTAACAACAGCAGTAACCACTGTAGCTCCAAT 
364   R  D  K  S  F  G  P  L  S  P  S  K  P  L  L  S  S  I  P  P  D  V  S  N  N  S  S  N  H  C  S  S  N 
1288 GCAAGCATGGAGGAAAAAGAGAATGGCTGTTAACACCCCCTGCTGGGAGACAACTACACCTG 
397   A  S  M  E  E  K  E  N  G  C  * 
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Figure S1. Nucleotide and deduced amino acid sequence of medaka mitf1 and 
mitf2.  



Species 
Medaka 1 
Stickleback 2 
Xiphophorus b 
Zebrafish b 
Human A 
Human M 
Zebrafish a 
Xiphophorus M 
Stickleback 1 
Medaka 2 

Mitf1              Mitf2 
100%                61% 
  83%                59% 
  93%                59% 
  81%                67% 
  76%                59% 
  75%                60% 
  72%                67% 
  67%                77% 
  69%                75% 
  61%              100% 

MAPK 

AD 1 

Basic helix loop helix 

Zipper AD 2 

Figure S2. Mitf protein sequence alignment. 



 Mitfa Maylandia zebra AAP41713  

 Mitfa Melanochromis auratus ABD48782  

 Mitfa Haplochromis burtoni ABD48779  

 Mitfa Amphilophus citrinellus ABD48783 

 Mitfa Maylandia callainos ABD48775  

 Mitfa Cyphotilapia frontosa ABD48780  

 Mitfa Cyrtocara moorii ABD48781  

 MitfM Xiphophorus AAL84610  

 Mitf Guppy ABI64148  

 Mitf2 Medaka ENSORLG00000003123 

 Mitf1 Stickleback ENSGACP00000015723 

 Mitf Tetradon ENSTNIG00000007360  

 Mitf2 Fugu ENSTRUP00000003698  

 MitfA Xenopus BAD08298  

 MitfM Xenopus BAD08295  

 MitfB Chicken ACI29747  

 MitfM Chicken ACI29746  

 MITFA Human BAA32288  

 MITFM Human ADB90411  

 MitfA Mouse NP_001106669  

 MitfM Mouse NP_032627  

 TFE3 Human P19532  

 Tfe3 Mouse Q64092  

 Tfe3 Medaka ENSORLP00000017722 

 Tfe3 Zebrafish NP_571923  

 Mitfb zebrafish AAK95588  

Mitfb Xiphophorus AAL84611 
 Mitfb Maylandia zebra AAP41715   

 Mitfb Maylandia callainos AAP41716 

 Mitf1 Medaka ENSORLG00000013461 

 Mitf2 Stickleback ENSGACP00000004476  

 Mitf1 Fugu ENSTRUP00000030562 
Fish Mitf2  Mitfa zebrafish NP_570998  

 Mitf Drosophila AAQ01726  
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Figure S3. Phylogentic tree construction by maximum likelihood. 
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Figure S4. Phylogentic tree construction by molecular evolution. 
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