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Additional file 1: Divergent evolutionary rates in vertebrate and mammalian specific Conserved Non-coding Elements (CNEs) in echolocating 

mammals 

 

Table S1. 

(a) Species information and sequence coverage of the 3,110 vertebrate specific CNEs included in this study. Species denoted by * were found to 

contain >10% missing data of vertebrate CNEs and were excluded from initial vertebrate-specific CNE analyses.  

Data sources and associated references: Ensembl [1]; CONDOR database [2]; GenBank bat genome assembly numbers [3]. 

 

Superorder Order Family Species Common name % 

missing 

data 

Data source: 

 Monotremata Ornithorhynchidae Ornithorhynchus anatinus Platypus 6 Ensembl [1] 

Marsupialia Didelphimorphia Didelphidae Monodelphis domestica Grey short-tailed opossum 4 Ensembl [1] 

  Macropodidae Macropus eugenii* Wallaby 18 Ensembl [1] 

 Dasyuromorphia Dasyuridae Sarcophilus harrisii Tasmanian devil 3  Ensembl [1] 

Xenarthra Cingulata Dasypodidae Dasypus novemcinctus* Nine-banded armadillo 19 Ensembl [1] 

Afrotheria Pilosa Megalonychidae Choloepus hoffmanni* Two-toed sloth 19 Ensembl [1] 

 Proboscidea Elephantidae Loxodonta africana African elephant 1 Ensembl [1] 

 Afrosoricida Tenrecidae Echinops telfairi* Madagascan hedgehog tenrec 16 Ensembl [1] 

 Hyracoidea Procaviidae Procavia capensis* Rock Hyrax 14 Ensembl [1] 

Laurasiatheria Erinaceomorpha Erinaceidae Erinaceus europaeus* European hedgehog 18 Ensembl [1] 

 Soricomorpha Soricidae Sorex araneus* European shrew 20 Ensembl [1] 

 Chiroptera Pteropodidae Pteropus vampyrus Large flying fox 7 Ensembl [1] 

   Eidolon helvum Straw coloured fruit bat 3 ASM46528v1[3] 

  Rhinolophidae Rhinolophus ferrumequinum Greater horseshoe bat 1 ASM46549v1[3] 

  Megadermatidae Megaderma lyra Greater false vampire bat 10 ASM46534v1[3] 

  Mormoopidae Pteronotus parnellii Parnell's moustached bat 5 ASM46540v1[3] 

  Vespertilionidae Myotis lucifugus  Little brown bat 5 Ensembl [1]
 

 Cetartiodactyla Camelidae Vicugna pacos* Alpaca 16 Ensembl [1]
 

  Bovidae Bos taurus Cow 2 Ensembl [1]
 

   Ovis aries* Sheep 14 Ensembl [1]
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  Suidae Sus scrofa* Pig 15 Ensembl [1]
 

 Cetacea Delphinidae Tursiops truncatus Bottlenose dolphin 4 Ensembl [1]
 

 Carnivora Ursidae Ailuropoda melanoleuca Panda <1 Ensembl [1]
 

  Felidae Felis catus* Cat 25 Ensembl [1]
 

  Canidae Canis familiaris Dog 1 Ensembl [1]
 

 Perissodactyla Equidae Equus caballus Horse 1 Ensembl [1]
 

Euarchontoglires Scandentia Tupaiidae Tupaia belangeri* Northern treeshrew 13 Ensembl [1]
 

 Primata Hominidae Gorilla gorilla Gorilla 3 Ensembl [1]
 

   Homo sapiens Human 0 CONDOR [2] 

   Pan troglodytes Chimpanzee <1 Ensembl [1]
 

   Pongo abelii Sumatran orangutan 1 Ensembl [1]
 

  Hylobatidae Nomascus leucogenys Northern white-cheeked gibbon <1 Ensembl [1]
 

  Cercopithecidae Macaca mulatta Rhesus macaque <1 Ensembl [1]
 

   Papio hamadryas Hamadryas baboon <1 Ensembl [1]
 

  Cebidae Callithrix jacchus Marmoset <1 Ensembl [1]
 

  Galagidae Otolemur garnettii* Greater galago 13 Ensembl [1]
 

  Cheirogaleidae Microcebus murinus* Mouse lemur 11 Ensembl [1]
 

  Tarsiidae Tarsius syrichta* Tarsier 11 Ensembl [1]
 

 Lagomorpha Leporidae Oryctolagus cuniculus Rabbit 3 Ensembl [1]
 

  Ochotonidae Ochotona princeps* Pika 12 Ensembl [1]
 

 Rodentia Muridae Mus musculus Mouse 2 CONDOR [2]
 

   Rattus norvegicus* Rat 16 CONDOR [2]
 

  Heteromyidae Dipodomys ordii* Kangaroo rat 12 Ensembl [1]
 

  Sciuridae Ictidomys tridecemlineatus* Thirteen-lined ground squirrel 19 Ensembl [1]
 

  Caviidae Cavia porcellus Guinea pig 2 Ensembl [1]
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(b) Species information for taxa included in wider sampling of CNEs from the Hmx2/3 genomic region.  

Data sources and associated references: Ensembl [1]; CONDOR database [2]; GenBank genome assembly numbers [3-6].  

* Provided by Wesley Warren and The Genome Institute, Washington University School of Medicine. 

 

Superorder Order Family Species Common name Data source: 

 Monotremata Ornithorhynchidae Ornithorhynchus anatinus Platypus Ensembl [1]
 

Marsupialia Didelphimorphia Didelphidae Monodelphis domestica Grey short-tailed opossum Ensembl [1]
 

 Dasyuromorphia Dasyuridae Sarcophilus harrisii Tasmanian devil Ensembl [1]
 

Afrotheria Proboscidea Elephantidae Loxodonta africana African elephant Ensembl [1]
 

Laurasiatheria Erinaceomorpha Erinaceidae Erinaceus europaeus European hedgehog Ensembl [1]
 

 Soricomorpha Soricidae Sorex araneus European shrew Ensembl [1]
 

 Chiroptera Pteropodidae Pteropus vampyrus Large flying fox Ensembl [1]
 

   Pteropus alecto Black flying fox ASM32557v1 [4] 

   Eidolon helvum Straw coloured fruit bat ASM46528v1 [3] 

  Rhinolophidae Rhinolophus ferrumequinum Greater horseshoe bat ASM46549v1 [3] 

  Megadermatidae Megaderma lyra Greater false vampire bat ASM46534v1 [3] 

  Mormoopidae Pteronotus parnellii Parnell's moustached bat ASM46540v1 [3] 

  Vespertilionidae Myotis lucifugus  Little brown bat Ensembl [1]
 

   Myotis davidii David’s Myotis ASM32557v1 [4] 

   Eptesicus fuscus Big brown bat EptFus1.0 

 Cetartiodactyla Bovidae Bos taurus Cow Ensembl [1]
 

 Cetacea Balaenopteridae Balaenoptera acutorostrata Minke whale BalAcu1.0 [5] 

  Delphinidae Tursiops truncatus Bottlenose dolphin Ensembl [1]
 

   Orcinus orca Killer whale Oorc_1.1 

  Physeteridae Physeter catodon Sperm whale Physeter_macrocephalus-

2.0.2* 

  Lipotidae Lipotes vexillifer River dolphin  Lipotes_vexillifer_v1 [6] 

 Carnivora Ursidae Ailuropoda melanoleuca Panda Ensembl [1]
 

  Canidae Canis familiaris Dog Ensembl [1]
 

 Perissodactyla Equidae Equus caballus Horse Ensembl [1]
 

Euarchontoglires Primata Hominidae Gorilla gorilla Gorilla Ensembl [1]
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   Homo sapiens Human CONDOR [2]
 

   Pan troglodytes Chimpanzee Ensembl [1]
 

   Pongo abelii Sumatran orangutan Ensembl [1]
 

  Hylobatidae Nomascus leucogenys Northern white-cheeked gibbon Ensembl [1]
 

  Cercopithecidae Macaca mulatta Rhesus macaque Ensembl [1]
 

   Papio hamadryas Hamadryas baboon Ensembl [1]
 

  Cebidae Callithrix jacchus Marmoset Ensembl [1]
 

 Lagomorpha Leporidae Oryctolagus cuniculus Rabbit Ensembl [1]
 

 Rodentia Muridae Mus musculus Mouse CONDOR [2]
 

  Caviidae Cavia porcellus Guinea pig Ensembl [1]
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(c) Species representation and sources used for the mammalian specific CNE study.  

Data sources and associated references: Ensembl [1]; UCSC genome browser: [http://genome.ucsc.edu/] [7]: GenBank genome assembly numbers [3-

5]. 

 

Superorder Order Family Species Common name Number of 

CNEs 

 Data: 

Laurasiatheria Erinaceomorpha Erinaceidae Erinaceus europaeus European hedgehog 52,201 Ensembl [1]
 

 Soricomorpha Soricidae Sorex araneus European shrew 49,554 Ensembl [1]
 

 Chiroptera Pteropodidae Pteropus vampyrus Large flying fox 74,119 Ensembl [1]
 

   Pteropus alecto Black flying fox 78,665 ASM32557v1 [4] 

   Eidolon helvum Straw coloured fruit bat 77,923 ASM46528v1 [3] 

  Rhinolophidae Rhinolophus ferrumequinum Greater horseshoe bat 79,525 ASM46549v1 [3] 

  Megadermatidae Megaderma lyra Greater false vampire bat 71,534 ASM46534v1 [3] 

  Mormoopidae Pteronotus parnellii Parnell's moustached bat 74,876 ASM46540v1 [3] 

  Vespertilionidae Myotis lucifugus  Little brown bat 72,321 Ensembl [1]
 

   Myotis davidii David’s Myotis 72,628 ASM32557v1 [4] 

   Eptesicus fuscus Big brown bat 73,265 EptFus1.0 

 Cetartiodactyla Bovidae Bos taurus Cow 78,564 Ensembl [1]
 

 Cetacea Delphinidae Tursiops truncatus Bottlenose dolphin 70,070 Ensembl [1]
 

  Balaenopteridae Balaenoptera acutorostrata Minke whale 80,440 BalAcu1.0 [5] 

 Carnivora Ursidae Ailuropoda melanoleuca Panda 81,356 Ensembl [1]
 

  Canidae Canis familiaris Dog 81,658 Ensembl [1]
 

 Perissodactyla Equidae Equus caballus Horse 80,531 Ensembl [1]
 

Euarchontoglires Primata Hominidae Homo sapiens Human 82,335 hg17 [7] 

 Rodentia Muridae Mus musculus Mouse 79,227 Ensembl [1]
 

  Caviidae Cavia porcellus Guinea pig 72,820 Ensembl [1]
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Table S2. 

Results of Tajima’s relative rates test across all concatenated CNEs. Substitution rates in each focal taxon were compared to the substitution rate of 

the horse (E. caballus), with reference to the human sequence. Statistics given include the uncorrected raw P-values, and these corrected for the 

multiple comparisons made across taxa by the FDR and Holm correction. Abbreviations: FDR – false discovery rate, d.f. – degrees of freedom. 

 

 Sites in sequences: Unique differences:  P-value 

Focal species: Identical Divergent Focal species E. caballus H.  sapiens X
2
 (1 d.f.) Raw (FDR, Holm) 

A. melanoleuca 537,945 355 5191 4933 5875 6.57 0.010 (0.011, 0.021) 

C. familiaris 530,198 335 4594 4837 5783 6.26 0.012 (0.012, 0.021) 

B. taurus  524,419 364 6266 4703 5595 222.72 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 

T. truncatus  502,412 370 7016 4579 5474 512.20 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 

E. helvum  514,758 338 6825 4520 5251 468.31 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 

P. vampyrus 485,450 304 6748 4311 4981 537.03 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 

R. ferrumequinum  530,780 397 6568 4763 5742 287.53 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 

M. lyra 470,970 378 8095 4030 4752 1362.82 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 

M. lucifugus  502,675 437 9519 4325 5219 1948.69 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 

P. parnellii 498,446 382 7537 4411 5081 817.87 <1x10
-5

 (1.3x10
-5

, 1x10
-4

) 
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Table S3. 

Results of Tajima’s Relative Rates Test used to test lineage specific substitution rates in 

CNEs from echolocating and non-echolocating Laurasiatheria species. Substitution rates 

in each focal taxon were compared to the substitution rate of the horse, with reference to the 

human sequence. In total 46 concatenated CNE alignments were tested, with each alignment 

corresponding to the corresponding CNEs from genomic regions containing at least one of the 

49 identified ear development genes. Statistics given include the uncorrected raw P-values, 

and these corrected for the multiple comparisons made across loci by the FDR and Holm 

correction. Abbreviations: = – identical; ≠ – different; FDR – false discovery rate; FT – focal 

taxon; d.f. – degrees of freedom.  

 

Genomic region: #Sites: #Unique differences: X
2
 P-values 

Focal taxon (FT) = ≠ FT Horse Human (1 d.f.) Uncorr. (FDR, Holm) 

ATBF1        

Panda 3858 4 25 29 50 0.30 0.586 (0.773, 1.000) 

Dog 3865 3 28 29 53 0.02 0.895 (0.895, 1.000) 

Cow  3806 0 43 30 60 2.32 0.128 (0.320, 0.896) 

Dolphin 3628 2 53 31 50 5.76 0.016 (0.120, 0.160) 

E. helvum  3914 2 38 34 52 0.22 0.637 (0.773, 1.000) 

P. vampyrus 3195 1 38 25 45 2.68 0.101 (0.320, 0.808) 

R. ferrumequinum  3869 2 39 30 54 1.17 0.279 (0.528, 1.000) 

M. lyra 3661 2 31 28 52 0.15 0.696 (0.773, 1.000) 

M. lucifugus  3932 2 49 29 58 5.13 0.024 (0.120, 0.216) 

P. parnellii 3968 2 36 28 63 1.00 0.317 (0.528, 1.000) 

BARHL2        

Panda 9770 1 72 78 107 0.24 0.624 (0.624, 1.000) 

Dog 9780 2 64 82 110 2.22 0.136 (0.227, 0.680) 

Cow  8946 4 93 72 85 2.67 0.102 (0.204, 0.612) 

Dolphin 8979 6 111 74 92 7.40 0.007 (0.018, 0.050) 

E. helvum  9701 3 69 86 99 1.86 0.172 (0.246, 0.688) 

P. vampyrus 9726 3 77 86 96 0.50 0.481 (0.601, 1.000) 

R. ferrumequinum  9623 4 91 84 103 0.28 0.597 (0.624, 1.000) 

M. lyra 9244 3 137 82 92 13.81 2x10
-4 

(0.001, 0.002) 

M. lucifugus  9399 7 141 77 99 18.79 1x10
-5 

(0.000, 0.000) 

P. parnellii 9407 7 121 82 92 7.49 0.006 (0.018, 0.050) 

BCL11A        

Panda 8472 1 35 23 43 2.48 0.115 (0.128, 0.330) 

Dog 8421 3 23 23 41 0.00 1.000 (1.000, 1.000)  

Cow  8335 0 36 22 44 3.38 0.066 (0.095, 0.330) 

Dolphin 7920 3 66 24 38 19.60 1x10
-5 

(0.000, 0.000) 

E. helvum  8177 1 44 23 42 6.58 0.010 (0.020, 0.060) 

P. vampyrus 7791 0 60 23 39 16.49 5x10
-5 

(0.000, 0.000) 

R. ferrumequinum  8338 1 39 25 41 3.06 0.080 (0.100, 0.330) 

M. lyra 7865 1 51 24 41 9.72 0.002 (0.005, 0.013) 

M. lucifugus  8354 0 80 25 42 28.81 <1x10
-5 

(0.000, 0.000) 

P. parnellii 8306 1 41 26 40 3.36 0.067 (0.095, 0.330) 

BCL11B        

Panda 1571 1 4 4 15 0.00 1.000 (1.000, 1.000) 

Dog 1563 1 5 4 14 0.11 0.739 (0.821, 1.000) 

Cow  1439 1 12 4 12 4.00 0.046 (0.230, 0.460) 

Dolphin 1557 1 13 6 12 2.58 0.108 (0.270, 0.756) 
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E. helvum  1574 1 4 5 14 0.11 0.739 (0.821, 1.000) 

P. vampyrus 1477 1 3 5 7 0.50 0.480 (0.686, 1.000) 

R. ferrumequinum  1563 1 12 4 15 4.00 0.046 (0.230, 0.460) 

M. lyra 1222 1 5 3 9 0.50 0.480 (0.686, 1.000) 

M. lucifugus  1555 2 14 6 12 3.20 0.074 (0.247, 0.592) 

P. parnellii 1539 1 9 5 14 1.14 0.285 (0.570, 1.000) 

BHLHB5        

Panda 4766 2 47 34 56 2.09 0.149 (0.166, 0.366) 

Dog 4760 1 28 32 59 0.27 0.606 (0.606, 0.606) 

Cow  4715 2 86 34 55 22.53 <1x10
-5 

(0.000, 0.000) 

Dolphin 4433 2 71 31 44 15.69 7x10
-5 

(0.000, 0.001) 

E. helvum  4794 5 48 34 56 2.39 0.122 (0.153, 0.366) 

P. vampyrus 4452 4 42 27 51 3.26 0.071 (0.101, 0.284) 

R. ferrumequinum  4772 4 57 33 55 6.40 0.011 (0.018, 0.055) 

M. lyra 4758 7 73 33 55 15.09 1x10
-4 

(0.000, 0.001) 

M. lucifugus  4749 3 66 36 53 8.82 0.003 (0.006, 0.017) 

P. parnellii 4667 6 62 31 54 10.33 0.001 (0.003, 0.009) 

DACH1        

Panda 9923 2 26 32 62 0.62 0.431 (0.479, 0.862) 

Dog 9918 1 29 30 65 0.02 0.896 (0.896, 0.896) 

Cow  9848 2 59 30 61 9.45 0.002 (0.005, 0.015) 

Dolphin 9470 4 89 35 55 23.52 <1x10
-5 

(0.000, 0.000) 

E. helvum  9642 3 49 35 51 2.33 0.127 (0.159, 0.381) 

P. vampyrus 9527 2 54 37 50 3.18 0.075 (0.107, 0.299) 

R. ferrumequinum  9775 2 63 37 57 6.76 0.009 (0.019, 0.056) 

M. lyra 9338 3 79 34 50 17.92 2x10
-5 

(0.000, 0.000) 

M. lucifugus  9772 2 64 40 54 5.54 0.019 (0.031, 0.093) 

P. parnellii 9385 2 66 34 52 10.24 0.001 (0.005, 0.011) 

DLX1        

Panda 4746 3 38 36 46 0.05 0.816 (0.816, 1.000) 

Dog 4726 5 35 32 46 0.13 0.714 (0.798, 1.000) 

Cow  3812 4 30 26 33 0.29 0.593 (0.798, 1.000) 

Dolphin 4542 7 36 33 42 0.13 0.718 (0.798, 1.000) 

E. helvum  4754 6 42 25 54 4.31 0.038 (0.076, 0.228) 

P. vampyrus 4647 4 53 25 55 10.05 0.002 (0.010, 0.018) 

R. ferrumequinum  4695 3 54 33 50 5.07 0.024 (0.060, 0.168) 

M. lyra 4434 2 49 26 48 7.05 0.008 (0.027, 0.064) 

M. lucifugus  4652 5 83 32 43 22.62 <1x10
-5 

(0.000, 0.000) 

P. parnellii 4615 3 37 23 41 3.27 0.071 (0.118, 0.355) 

EBF1        

Panda 1520 1 4 10 10 2.57 0.109 (0.363, 0.872) 

Dog 1496 1 6 10 9 1.00 0.317 (0.634, 1.000) 

Cow  1511 0 11 10 11 0.05 0.827 (0.919, 1.000) 

Dolphin 1339 0 13 9 11 0.73 0.394 (0.657, 1.000) 

E. helvum  1509 0 3 10 10 3.77 0.052 (0.260, 0.520) 

P. vampyrus 1513 0 3 10 10 3.77 0.052 (0.260, 0.520) 

R. ferrumequinum  1506 0 6 10 10 1.00 0.317 (0.634, 1.000) 

M. lyra 1504 0 11 8 12 0.47 0.491 (0.701, 1.000) 

M. lucifugus  1509 1 9 9 10 0.00 1.000 (1.000, 1.000) 

P. parnellii 1477 1 9 10 9 0.05 0.819 (0.919, 1.000) 
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EMX2        

Panda 6685 5 62 63 71 0.01 0.929 (0.929, 1.000) 

Dog 6705 1 45 63 75 3.00 0.083 (0.208, 0.581) 

Cow  6618 3 50 57 71 0.46 0.499 (0.713, 1.000) 

Dolphin 6187 4 66 58 62 0.52 0.473 (0.713, 1.000) 

E. helvum  6629 3 59 69 69 0.78 0.377 (0.713, 1.000) 

P. vampyrus 6518 2 61 63 74 0.03 0.857 (0.929, 1.000) 

R. ferrumequinum  6610 5 68 64 73 0.12 0.728 (0.910, 1.000) 

M. lyra 6325 6 96 60 73 8.31 0.004 (0.013, 0.032) 

M. lucifugus  6489 5 143 65 61 29.25 <1x10
-5 

(0.000, 0.000) 

P. parnellii 6405 5 100 61 68 9.45 0.002 (0.011, 0.019) 

ESRRB        

Panda 3229 0 21 26 49 0.53 0.466 (0.556, 1.000) 

Dog 3225 0 18 24 52 0.86 0.355 (0.507, 1.000) 

Cow  3222 3 30 25 48 0.45 0.500 (0.556, 1.000) 

Dolphin 3177 6 37 23 45 3.27 0.071 (0.178, 0.497) 

E. helvum  3180 3 39 27 43 2.18 0.140 (0.233, 0.700) 

P. vampyrus 2424 1 27 23 34 0.32 0.572 (0.572, 1.000) 

R. ferrumequinum  3197 3 38 25 47 2.68 0.101 (0.202, 0.606) 

M. lyra 2877 4 51 24 43 9.72 0.002 (0.020, 0.020) 

M. lucifugus  3197 3 46 25 48 6.21 0.013 (0.043, 0.104) 

P. parnellii 3067 2 48 25 44 7.25 0.007 (0.035, 0.063) 

EVI1        

Panda 2529 0 13 15 14 0.14 0.705 (0.783, 1.000) 

Dog 2538 0 11 14 16 0.36 0.549 (0.753, 1.000) 

Cow  2586 1 20 16 16 0.44 0.505 (0.753, 1.000) 

Dolphin 2582 1 24 17 15 1.20 0.274 (0.753, 1.000) 

E. helvum  2450 0 12 16 16 0.57 0.450 (0.753, 1.000) 

P. vampyrus 2427 0 17 14 16 0.29 0.590 (0.753, 1.000) 

R. ferrumequinum  2588 1 16 17 14 0.03 0.862 (0.862, 1.000) 

M. lyra 2567 0 18 15 17 0.27 0.602 (0.753, 1.000) 

M. lucifugus  2589 0 22 17 16 0.64 0.423 (0.753, 1.000) 

P. parnellii 2489 0 23 15 17 1.68 0.194 (0.753, 1.000) 

EYA1        

Panda 3682 4 51 79 73 6.03 0.014 (0.070, 0.126) 

Dog 3669 3 49 80 75 7.45 0.006 (0.060, 0.060) 

Cow  3559 4 91 78 76 1.00 0.317 (0.396, 0.951) 

Dolphin 3417 3 64 65 71 0.01 0.930 (0.930, 0.988) 

E. helvum  3513 3 113 81 71 5.28 0.022 (0.073, 0.176) 

P. vampyrus 3346 5 107 81 67 3.60 0.058 (0.116, 0.348) 

R. ferrumequinum  3590 1 91 82 66 0.47 0.494 (0.549, 0.988) 

M. lyra 3554 4 101 78 68 2.96 0.086 (0.143, 0.430) 

M. lucifugus  3594 7 89 69 69 2.53 0.112 (0.160, 0.448) 

P. parnellii 3667 1 61 85 71 3.95 0.047 (0.116, 0.329) 

FIGN        

Panda 8844 2 67 35 51 10.04 0.002 (0.003, 0.008) 

Dog 8849 3 67 34 53 10.78 0.001 (0.002, 0.006) 

Cow  8801 1 56 40 46 2.67 0.102 (0.102, 0.102) 

Dolphin 8234 2 80 35 51 17.61 3x10
-5

 (0.000, 0.000) 

E. helvum  8847 3 56 33 55 5.94 0.015 (0.019, 0.045) 
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P. vampyrus 8213 4 68 32 54 12.96 3x10
-4

 (0.001, 0.002) 

R. ferrumequinum  8835 2 54 34 53 4.55 0.033 (0.037, 0.066) 

M. lyra 8817 2 84 39 49 16.46 5x10
-5

 (0.000, 0.000) 

M. lucifugus  8826 2 76 35 53 15.14 1x10
-4

 (0.000, 0.001) 

P. parnellii 8824 3 64 33 54 9.91 0.002 (0.003, 0.008) 

FOXP1        

Panda 12080 10 114 101 117 0.79 0.375 (0.375, 0.390) 

Dog 12107 3 78 102 121 3.20 0.074 (0.093, 0.222) 

Cow  11905 8 169 93 116 22.05 <1x10
-5

 (0.000, 0.000) 

Dolphin 11339 7 163 94 105 18.53 2x10
-5

 (0.000, 0.000) 

E. helvum  12013 4 137 104 117 4.52 0.034 (0.049, 0.136) 

P. vampyrus 11339 3 117 98 109 1.68 0.195 (0.217, 0.390) 

R. ferrumequinum  11828 6 205 99 114 36.96 <1x10
-5

 (0.000, 0.000) 

M. lyra 8382 9 387 59 59 241.22 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  9965 14 417 69 78 249.19 <1x10
-5

 (0.000, 0.000) 

P. parnellii 11693 8 281 106 102 79.13 <1x10
-5

 (0.000, 0.000) 

GBX2        

Panda 1387 0 13 13 8 0.00 1.000 (1.000, 1.000) 

Dog 1390 0 12 12 9 0.00 1.000 (1.000, 1.000) 

Cow  1393 1 10 12 10 0.18 0.670 (0.838, 1.000) 

Dolphin 1339 0 29 15 6 4.45 0.035 (0.117, 0.297) 

E. helvum  1383 0 28 13 10 5.49 0.019 (0.117, 0.190) 

P. vampyrus 1394 0 25 12 12 4.57 0.033 (0.117, 0.297) 

R. ferrumequinum  1360 0 19 12 12 1.58 0.209 (0.418, 1.000) 

M. lyra 802 0 4 11 4 3.27 0.071 (0.178, 0.497) 

M. lucifugus  1389 0 16 12 10 0.57 0.450 (0.750, 1.000) 

P. parnellii 1180 1 11 14 5 0.36 0.549 (0.784, 1.000) 

GLI3        

Panda 2151 0 42 35 31 0.64 0.425 (0.607, 1.000) 

Dog 2148 2 31 35 28 0.24 0.622 (0.732, 1.000) 

Cow  2161 0 36 38 29 0.05 0.816 (0.816, 1.000) 

Dolphin 2137 0 43 39 28 0.20 0.659 (0.732, 1.000) 

E. helvum  2036 0 62 35 25 7.52 0.006 (0.023, 0.054) 

P. vampyrus 1815 0 61 32 20 9.04 0.003 (0.023, 0.030) 

R. ferrumequinum  2048 2 49 30 25 4.57 0.033 (0.083, 0.231) 

M. lyra 2146 3 48 35 39 2.04 0.154 (0.308, 0.924) 

M. lucifugus  2137 1 47 36 29 1.46 0.227 (0.378, 1.000) 

P. parnellii 2103 3 59 33 26 7.35 0.007 (0.023, 0.056) 

HMX2        

Panda 5019 3 56 34 56 5.38 0.020 (0.025, 0.060) 

Dog 4994 1 48 34 57 2.39 0.122 (0.122, 0.122) 

Cow  5027 1 59 35 57 6.13 0.013 (0.019, 0.052) 

Dolphin 4835 2 84 30 55 25.58 <1x10
-5

 (0.000, 0.000) 

E. helvum  4929 1 53 34 58 4.15 0.042 (0.047, 0.084) 

P. vampyrus 4349 2 55 31 46 6.70 0.010 (0.017, 0.050) 

R. ferrumequinum  4905 2 55 29 60 8.05 0.005 (0.010, 0.030) 

M. lyra 4786 5 77 31 53 19.59 1x10
-5

 (0.000, 0.000) 

M. lucifugus  3444 4 151 17 28 106.88 <1x10
-5

 (0.000, 0.000) 

P. parnellii 4840 3 86 35 52 21.50 <1x10
-5

 (0.000, 0.000) 

IRX1/2/4        
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Panda 14224 38 370 279 366 12.76 4x10
-3

 (0.001, 0.002) 

Dog 14247 39 333 281 386 4.40 0.036 (0.045, 0.108) 

Cow  13088 40 446 237 323 63.95 <1x10
-5

 (0.000, 0.000) 

Dolphin 13824 50 417 267 357 32.89 <1x10
-5

 (0.000, 0.000) 

E. helvum  10323 26 410 155 167 115.09 <1x10
-5

 (0.000, 0.000) 

P. vampyrus 10668 31 417 180 194 94.09 <1x10
-5

 (0.000, 0.000) 

R. ferrumequinum  13923 39 395 266 338 25.18 <1x10
-5

 (0.000, 0.000) 

M. lyra 10939 32 421 177 238 99.56 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  14512 48 306 291 382 0.38 0.539 (0.599, 1.000) 

P. parnellii 14438 42 294 291 376 0.02 0.901 (0.901, 1.000) 

IRX3/5/6        

Panda 22780 28 357 325 327 1.50 0.220 (0.314, 0.880) 

Dog 22938 24 263 345 314 11.06 9x10
-4

 (0.002, 0.005) 

Cow  22574 24 337 322 308 0.34 0.559 (0.559, 0.880) 

Dolphin 21852 21 355 326 290 1.23 0.266 (0.322, 0.880) 

E. helvum  21805 23 548 299 316 73.20 <1x10
-5

 (0.000, 0.000) 

P. vampyrus 19550 22 465 284 259 43.74 <1x10
-5

 (0.000, 0.000) 

R. ferrumequinum  22690 18 364 336 331 1.12 0.290 (0.322, 0.880) 

M. lyra 19594 24 511 245 267 93.59 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  19975 42 1083 244 279 530.46 <1x10
-5

 (0.000, 0.000) 

P. parnellii 21655 36 532 310 279 58.53 <1x10
-5

 (0.000, 0.000) 

LHX1        

Panda 2857 0 21 15 32 1.00 0.317 (0.690, 1.000) 

Dog 2861 1 18 15 31 0.27 0.602 (0.857, 1.000) 

Cow  2650 1 24 15 29 2.08 0.150 (0.500, 1.000) 

Dolphin 2829 2 36 14 31 9.68 0.002 (0.020, 0.020) 

E. helvum  2852 0 16 14 31 0.13 0.715 (0.857, 1.000) 

P. vampyrus 2858 0 10 14 31 0.67 0.414 (0.690, 1.000) 

R. ferrumequinum  2672 1 14 13 29 0.04 0.847 (0.857, 1.000) 

M. lyra 2743 1 23 13 27 2.78 0.096 (0.480, 0.864) 

M. lucifugus  2747 0 14 10 24 0.67 0.414 (0.690, 1.000) 

P. parnellii 2748 0 16 15 29 0.03 0.857 (0.857, 1.000) 

LMO1        

Panda 3806 0  35 31 22 0.24 0.622 (0.892, 1.000) 

Dog 3819 1 20 30 22 2.00 0.157 (0.314, 1.000) 

Cow  3819 0 18 30 24 3.00 0.083 (0.314, 0.830) 

Dolphin 3590 1 36 23 22 2.86 0.091 (0.314, 0.830) 

E. helvum  3803 1 30 31 22 0.02 0.898 (0.898, 1.000) 

P. vampyrus 3790 1 28 31 22 0.15 0.696 (0.892, 1.000) 

R. ferrumequinum  3801 0 33 31 23 0.06 0.803 (0.892, 1.000) 

M. lyra 3018 1 36 24 17 2.40 0.121 (0.314, 0.968) 

M. lucifugus  3794 1 42 30 23 2.00 0.157 (0.314, 1.000) 

P. parnellii 3596 0 31 29 21 0.07 0.796 (0.892, 1.000) 

LMO4        

Panda 4845 0 18 24 25 0.86 0.355 (0.592, 1.000) 

Dog 4702 0 20 24 22 0.36 0.546 (0.683, 1.000) 

Cow  4814 0 32 24 24 1.14 0.285 (0.570, 1.000) 

Dolphin 4816 1 44 24 24 5.88 0.015 (0.150, 0.150) 

E. helvum  4848 0 16 24 25 1.60 0.206 (0.570, 1.000) 

P. vampyrus 4710 0 17 22 24 0.64 0.423 (0.604, 1.000) 
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R. ferrumequinum  4834 0 28 27 22 0.02 0.892 (0.892, 1.000) 

M. lyra 4164 2 35 23 19 2.48 0.115 (0.570, 1.000) 

M. lucifugus  4791 0 32 24 25 1.14 0.285 (0.570, 1.000) 

P. parnellii 4830 1 27 25 23 0.08 0.782 (0.869, 1.000) 

MAF        

Panda 4553 1 31 36 62 0.37 0.541 (0.601, 1.000) 

Dog 4480 1 33 33 61 0.00 1.000 (1.000, 1.000) 

Cow  4483 5 79 36 55 16.08 6x10
-5

 (0.000, 0.001) 

Dolphin 4116 3 75 27 60 22.59 <1x10
-5

 (0.000, 0.000) 

E. helvum  4336 2 40 33 61 0.67 0.413 (0.516, 1.000) 

P. vampyrus 4056 2 43 31 56 1.95 0.163 (0.233, 0.652) 

R. ferrumequinum  4401 3 51 31 60 4.88 0.027 (0.054, 0.162) 

M. lyra 4095 3 56 28 51 9.33 0.002 (0.007, 0.016) 

M. lucifugus  4363 2 45 30 63 3.00 0.083 (0.138, 0.415) 

P. parnellii 4106 2 53 31 59 5.76 0.016 (0.040, 0.112) 

MEIS1        

Panda 5394 1 29 33 52 0.26 0.611 (0.764, 1.000) 

Dog 4369 1 36 31 41 0.37 0.541 (0.764, 1.000) 

Cow  5047 5 38 32 37 0.51 0.473 (0.764, 1.000) 

Dolphin 4624 3 62 28 40 12.84 3x10
-4

 (0.003, 0.003) 

E. helvum  5369 1 33 38 42 0.35 0.553 (0.764, 1.000) 

P. vampyrus 4847 1 35 34 41 0.01 0.904 (0.907, 1.000) 

R. ferrumequinum  5337 2 37 36 45 0.01 0.907 (0.907, 1.000) 

M. lyra 5230 3 64 33 40 9.91 0.002 (0.010, 0.018) 

M. lucifugus  5336 3 59 34 46 6.72 0.010 (0.033, 0.080) 

P. parnellii 5292 3 57 37 44 4.26 0.039 (0.098, 0.273) 

MEIS2        

Panda 16830 3 113 112 139 0.00 0.947 (0.948, 1.000) 

Dog 16766 1 114 115 134 0.00 0.948 (0.948, 1.000) 

Cow  16831 2 126 115 133 0.50 0.479 (0.684, 1.000) 

Dolphin 16103 4 156 111 131 7.58 0.006 (0.015, 0.042) 

E. helvum  16572 3 118 116 133 0.02 0.896 (0.948, 1.000) 

P. vampyrus 15672 2 133 109 127 2.38 0.123 (0.246, 0.738) 

R. ferrumequinum  16882 2 129 112 143 1.20 0.273 (0.455, 1.000) 

M. lyra 16133 5 191 107 127 23.68 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  16763 5 221 112 135 35.68 <1x10
-5

 (0.000, 0.000) 

P. parnellii 16662 1 170 107 141 14.33 2x10
-4

 (0.001, 0.001) 

NR2F1        

Panda 15960 15 152 139 182 0.58 0.446 (0.496, 0.892) 

Dog 15869 15 130 131 186 0.00 0.951 (0.951, 0.951) 

Cow  15047 14 172 120 183 9.26 0.002 (0.007, 0.016) 

Dolphin 15083 10 170 131 174 5.05 0.025 (0.042, 0.125) 

E. helvum  15923 11 196 143 179 8.29 0.004 (0.010, 0.028) 

P. vampyrus 15985 8 178 142 190 4.05 0.044 (0.055, 0.176) 

R. ferrumequinum  15985 8 178 142 190 4.05 0.044 (0.055, 0.176) 

M. lyra 15728 10 211 128 185 20.32 1x10
-5

 (0.000, 0.000) 

M. lucifugus  15839 10 186 142 181 5.90 0.015 (0.030, 0.090) 

P. parnellii 15787 13 211 136 187 16.21 6x10
-5

 (0.000, 0.001) 

NR2F2        

Panda 12870 20 181 129 178 8.72 0.003 (0.003, 0.006) 
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Dog 12710 14 176 136 170 5.13 0.024 (0.024, 0.024) 

Cow  12739 16 227 118 180 34.44 <1x10
-5

 (0.000, 0.000) 

Dolphin 11937 13 240 127 165 34.79 <1x10
-5

 (0.000, 0.000) 

E. helvum  11822 21 405 127 156 145.27 <1x10
-5

 (0.000, 0.000) 

P. vampyrus 10752 14 385 108 145 155.64 <1x10
-5

 (0.000, 0.000) 

R. ferrumequinum  12070 21 357 118 164 120.25 <1x10
-5

 (0.000, 0.000) 

M. lyra 10728 18 442 103 141 210.86 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  10297 25 695 102 129 441.22 <1x10
-5

 (0.000, 0.000) 

P. parnellii 11603 19 456 124 154 190.04 <1x10
-5

 (0.000, 0.000) 

PAX2        

Panda 8459 2 21 29 43 1.28 0.258 (0.323, 0.945) 

Dog 7705 1 49 27 44 6.37 0.012 (0.040, 0.096) 

Cow  8271 2 24 35 36 2.05 0.152 (0.304, 0.912) 

Dolphin 7220 2 86 22 34 37.93 <1x10
-5

 (0.000, 0.000) 

E. helvum  7954 2 34 24 37 1.72 0.189 (0.315, 0.945) 

P. vampyrus 7659 1 39 32 40 0.69 0.406 (0.451, 0.945) 

R. ferrumequinum  8299 5 33 19 34 3.77 0.052 (0.130, 0.364) 

M. lyra 6728 1 36 17 32 6.81 0.009 (0.040, 0.081) 

M. lucifugus  8005 3 38 32 37 0.51 0.473 (0.473, 0.945) 

P. parnellii 7244 2 26 18 37 1.45 0.228 (0.323, 0.945) 

PAX3        

Panda 957 0 8 14 9 1.64 0.201 (0.759, 1.000) 

Dog 956 0 6 14 9 3.20 0.074 (0.740, 0.740) 

Cow  957 1 9 14 8 1.09 0.297 (0.759, 1.000) 

Dolphin 822 0 8 11 10 0.47 0.491 (0.759, 1.000) 

E. helvum  954 0 12 13 10 0.04 0.841 (0.841, 1.000) 

P. vampyrus 766 0 10 8 6 0.22 0.637 (0.759, 1.000) 

R. ferrumequinum  950 0 10 15 8 1.00 0.317 (0.759, 1.000) 

M. lyra 945 0 19 15 8 0.47 0.493 (0.759, 1.000) 

M. lucifugus  955 0 11 13 10 0.17 0.683 (0.759, 1.000) 

P. parnellii 947 0 10 13 10 0.39 0.532 (0.759, 1.000) 

PAX5        

Panda 291 0 0 1 2 1.00 0.317 (0.528, 1.000) 

Dog 291 0 0 2 1 2.00 0.157 (0.528, 1.000) 

Cow  291 0 0 2 1 2.00 0.157 (0.528, 1.000) 

Dolphin 289 0 2 2 1 0.00 1.000 (1.000, 1.000) 

E. helvum  289 0 2 1 2 0.33 0.564 (0.806, 1.000) 

P. vampyrus 291 0 0 1 2 1.00 0.317 (0.528, 1.000) 

R. ferrumequinum  291 0 0 1 2 1.00 0.317 (0.528, 1.000) 

M. lyra 123 0 0 0 2 0.00 1.000 (1.000, 1.000) 

M. lucifugus  291 0 0 1 2 1.00 0.317 (0.528, 1.000) 

P. parnellii 261 0 1 1 2 0.00 1.000 (1.000, 1.000) 

PAX7        

Panda 1620 1 17 17 11 0.00 1.000 (1.000, 1.000) 

Dog 1618 2 25 16 11 1.98 0.160 (0.533, 1.000) 

Cow  1406 2 21 10 7 3.90 0.048 (0.240, 0.432) 

Dolphin 1505 2 18 14 11 0.50 0.480 (0.800, 1.000) 

E. helvum  1559 1 18 14 13 0.50 0.480 (0.800, 1.000) 

P. vampyrus 1416 1 15 14 11 0.03 0.853 (0.952, 1.000) 

R. ferrumequinum  1621 1 16 15 13 0.03 0.857 (0.952, 1.000) 
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M. lyra 924 1 11 9 4 0.20 0.655 (0.936, 1.000) 

M. lucifugus  1023 1 16 6 4 4.55 0.033 (0.240, 0.330) 

P. parnellii 1477 2 17 12 10 0.86 0.353 (0.800, 1.000) 

PAX8        

Panda 157 0 0 0 3 0.00 1.000 (1.000, 1.000) 

Dog 157 0 0 0 3 0.00 1.000 (1.000, 1.000) 

Cow  157 0 0 0 3 0.00 1.000 (1.000, 1.000) 

Dolphin 157 0 0 0 3 0.00 1.000 (1.000, 1.000) 

E. helvum  149 0 4 0 3 4.00 0.046 (0.415, 0.460) 

P. vampyrus 152 0 1 0 3 1.00 0.317 (0.793, 1.000) 

R. ferrumequinum  127 0 3 0 2 3.00 0.083 (0.415, 0.747) 

M. lyra 151 0 2 0 3 2.00 0.157 (0.523, 1.000) 

M. lucifugus  157 0 0 0 3 0.00 1.000 (1.000, 1.000) 

P. parnellii 79 0 0 0 1 0.00 1.000 (1.000, 1.000) 

POU3F3        

Panda 2140 5 23 21 20 0.09 0.763 (0.848, 1.000) 

Dog 2151 3 14 20 23 1.06 0.303 (0.490, 1.000) 

Cow  2104 4 40 16 25 10.29 0.001 (0.010, 0.010) 

Dolphin 2126 4 28 19 22 1.72 0.189 (0.473, 1.000) 

E. helvum  2113 2 16 22 18 0.95 0.330 (0.490, 1.000) 

P. vampyrus 1590 0 9 11 8 0.20 0.654 (0.818, 1.000) 

R. ferrumequinum  2125 2 17 23 20 0.90 0.343 (0.490, 1.000) 

M. lyra 2012 3 22 22 14 0.00 1.000 (1.000, 1.000) 

M. lucifugus  2102 2 33 19 20 3.77 0.052 (0.173, 0.416) 

P. parnellii 2109 2 45 21 23 8.73 0.003 (0.015, 0.027) 

SALL3        

Panda 7181 14 176 101 166 20.31 1x10
-5

 (0.000, 0.000) 

Dog 6874 11 126 89 154 6.37 0.012 (0.012, 0.012) 

Cow  6866 19 168 92 153 22.22 <1x10
-5

 (0.000, 0.000) 

Dolphin 6960 15 227 92 175 57.13 <1x10
-5

 (0.000, 0.000) 

E. helvum  5664 10 213 70 101 72.26 <1x10
-5

 (0.000, 0.000) 

P. vampyrus 5261 11 191 74 106 51.66 <1x10
-5

 (0.000, 0.000) 

R. ferrumequinum  6783 17 220 88 145 56.57 <1x10
-5

 (0.000, 0.000) 

M. lyra 3213 5 141 36 45 62.29 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  6885 16 232 94 148 58.42 <1x10
-5

 (0.000, 0.000) 

P. parnellii 4130 10 152 51 79 50.25 <1x10
-5

 (0.000, 0.000) 

SHH        

Panda 3085 7 65 58 85 0.40 0.528 (0.587, 1.000) 

Dog 3074 8 60 58 84 0.03 0.854 (0.854, 1.000) 

Cow  2924 6 90 60 76 6.00 0.014 (0.020, 0.056) 

Dolphin 2789 4 79 54 71 4.70 0.030 (0.038, 0.090) 

E. helvum  2766 12 117 37 61 41.56 <1x10
-5

 (0.000, 0.000) 

P. vampyrus 2788 9 103 41 62 26.69 <1x10
-5

 (0.000, 0.000) 

R. ferrumequinum  3003 13 96 53 76 12.41 4x10
-4

 (0.001, 0.002) 

M. lyra 2445 7 108 46 65 24.96 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  2572 10 95 42 57 20.50 1x10
-5

 (0.000, 0.000) 

P. parnellii 1656 4 89 26 38 34.51 <1x10
-5

 (0.000, 0.000) 

SHOX        

Panda 747 3 30 56 28 7.86 0.005 (0.017, 0.040) 

Dog 735 2 22 56 23 14.82 1x10
-4

 (0.001, 0.001) 
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Cow  611 3 17 34 28 5.67 0.017 (0.043, 0.119) 

Dolphin 759 4 22 53 30 12.81 3x10
-4

 (0.002, 0.003) 

E. helvum  550 4 32 36 28 0.24 0.628 (0.758, 1.000) 

P. vampyrus 687 5 37 41 33 0.21 0.651 (0.758, 1.000) 

R. ferrumequinum  667 1 32 50 29 3.95 0.047 (0.094, 0.282) 

M. lyra 202 1 10 16 10 1.38 0.239 (0.398, 1.000) 

M. lucifugus  88 1 3 4 10 0.14 0.705 (0.758, 1.000) 

P. parnellii 369 1 20 22 19 0.10 0.758 (0.758, 1.000) 

SHOX2        

Panda 5375 0 40 58 42 3.31 0.069 (0.115, 0.408) 

Dog 5365 1 44 53 46 0.84 0.361 (0.401, 0.777) 

Cow  5389 1 33 57 39 6.40 0.011 (0.047, 0.110) 

Dolphin 5338 0 49 52 43 0.09 0.765 (0.765, 0.777) 

E. helvum  5399 1 34 56 41 5.38 0.020 (0.050, 0.140) 

P. vampyrus 5143 1 32 55 36 6.08 0.014 (0.047, 0.112) 

R. ferrumequinum  5422 2 35 52 47 3.32 0.068 (0.115, 0.408) 

M. lyra 5257 1 42 53 39 1.27 0.259 (0.324, 0.777) 

M. lucifugus  5404 1 43 58 41 2.23 0.136 (0.194, 0.544) 

P. parnellii 5339 1 32 56 39 6.55 0.011 (0.047, 0.110) 

SOX2        

Panda 2588 0 6 8 10 0.29 0.593 (0.659, 1.000) 

Dog 2594 0 8 6 12 0.29 0.593 (0.659, 1.000) 

Cow  2588 0 10 7 11 0.53 0.467 (0.659, 1.000) 

Dolphin 2570 1 14 6 11 3.20 0.074 (0.247, 0.592) 

E. helvum  2405 0 11 6 9 1.47 0.225 (0.375, 1.000) 

P. vampyrus 2358 1 13 7 10 1.80 0.180 (0.360, 1.000) 

R. ferrumequinum  2407 1 7 6 7 0.08 0.782 (0.782, 1.000) 

M. lyra 2409 0 15 8 7 2.13 0.144 (0.360, 1.000) 

M. lucifugus  2581 0 22 9 9 5.45 0.020 (0.100, 0.180) 

P. parnellii 2468 0 27 7 8 11.76 0.001 (0.010, 0.010) 

SOX3        

Panda 1357 0 10 5 13 1.00 0.317 (0.352, 0.634) 

Dog 1359 0 8 6 13 0.29 0.593 (0.593, 0.634) 

Cow  1346 1 19 5 13 8.17 0.004 (0.007, 0.020) 

Dolphin 1263 1 21 4 13 11.56 7x10
-4

 (0.002, 0.006) 

E. helvum  1268 0 18 6 10 6.00 0.014 (0.020, 0.056) 

P. vampyrus 1235 0 22 5 12 10.70 0.001 (0.002, 0.008) 

R. ferrumequinum  1346 1 20 4 14 10.67 0.001 (0.002, 0.008) 

M. lyra 1290 2 28 6 11 14.24 2x10
-4

 (0.002, 0.002) 

M. lucifugus  1351 1 14 5 13 4.26 0.039 (0.049, 0.117) 

P. parnellii 1285 1 22 5 11 10.70 0.001 (0.002, 0.008) 

SOX6        

Panda 7364 5 54 47 71 0.49 0.486 (0.608, 1.000) 

Dog 7356 6 53 47 71 0.36 0.549 (0.610, 1.000) 

Cow  7350 2 54 53 68 0.01 0.923 (0.923, 1.000) 

Dolphin 6587 4 70 40 72 8.18 0.004 (0.008, 0.024) 

E. helvum  7218 4 60 47 70 1.58 0.209 (0.299, 0.836) 

P. vampyrus 6559 4 70 41 61 7.58 0.006 (0.010, 0.030) 

R. ferrumequinum  7173 6 110 44 66 28.29 <1x10
-5

 (0.000, 0.000) 

M. lyra 7035 4 89 41 61 17.72 3x10
-5

 (0.000, 0.000) 
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M. lucifugus  7298 4 86 47 68 11.44 7x10
-4

 (0.002, 0.006) 

P. parnellii 7042 3 78 43 60 10.12 0.001 (0.003, 0.007) 

SOX21        

Panda 4200 5 64 51 66 1.47 0.225 (0.375, 1.000) 

Dog 4232 7 49 49 66 0.00 1.000 (1.000, 1.000) 

Cow  4045 4 51 45 55 0.38 0.540 (0.675, 1.000) 

Dolphin 4154 3 85 50 68 9.07 0.003 (0.015, 0.027) 

E. helvum  4259 1 38 52 70 2.18 0.140 (0.280, 0.840) 

P. vampyrus 3626 4 55 47 61 0.63 0.428 (0.611, 1.000) 

R. ferrumequinum  4242 2 49 54 67 0.24 0.622 (0.691, 1.000) 

M. lyra 3674 4 80 50 67 6.92 0.009 (0.023, 0.063) 

M. lucifugus  4202 2 81 50 71 7.34 0.007 (0.023, 0.056) 

P. parnellii 4123 5 108 56 60 16.49 5x10
-5

 (0.001, 0.001) 

TFAP2A        

Panda 8060 8 95 92 107 0.05 0.826 (0.832, 1.000) 

Dog 7860 7 76 88 104 0.88 0.349 (0.541, 1.000) 

Cow  7813 9 162 91 101 19.92 1x10
-5

 (0.000, 0.000) 

Dolphin 7661 4 162 89 112 21.23 <1x10
-5

 (0.000, 0.000) 

E. helvum  8111 5 98 101 111 0.05 0.832 (0.832, 1.000) 

P. vampyrus 7425 5 87 96 106 0.44 0.506 (0.633, 1.000) 

R. ferrumequinum  7977 6 99 87 117 0.77 0.379 (0.541, 1.000) 

M. lyra 7301 9 227 80 87 70.39 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  7987 8 120 93 106 3.42 0.064 (0.128, 0.384) 

P. parnellii 7935 8 129 93 113 5.84 0.016 (0.040, 0.112) 

TSHZ1        

Panda 7835 5 66 55 93 1.00 0.317 (0.317, 0.317) 

Dog 7793 3 69 53 93 2.10 0.147 (0.163, 0.294) 

Cow  7752 1 83 60 92 3.70 0.054 (0.068, 0.162) 

Dolphin 7287 4 142 50 89 44.08 <1x10
-5

 (0.000, 0.000) 

E. helvum  6552 4 87 42 60 15.70 7x10
-5

 (0.000, 0.000) 

P. vampyrus 6519 6 128 40 65 46.10 <1x10
-5

 (0.000, 0.000) 

R. ferrumequinum  7834 4 89 54 96 8.57 0.003 (0.004, 0.012) 

M. lyra 6152 5 96 42 69 21.13 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  7676 6 119 56 94 22.68 <1x10
-5

 (0.000, 0.000) 

P. parnellii 6319 7 151 36 54 70.72 <1x10
-5

 (0.000, 0.000) 

ZFHX1B        

Panda 16014 2 83 96 105 0.94 0.331 (0.368, 0.662) 

Dog 15918 4 109 89 112 2.02 0.155 (0.194, 0.465) 

Cow  15427 0 119 92 112 3.45 0.063 (0.090, 0.310) 

Dolphin 15228 2 121 88 109 5.21 0.022 (0.044, 0.132) 

E. helvum  16034 2 125 86 119 7.21 0.007 (0.023, 0.056) 

P. vampyrus 14687 1 121 85 110 6.29 0.012 (0.030, 0.084) 

R. ferrumequinum  15959 3 98 90 113 0.34 0.560 (0.560, 0.662) 

M. lyra 15897 1 130 87 120 8.52 0.004 (0.020, 0.036) 

M. lucifugus  15872 3 146 91 110 12.76 4x10
-4

 (0.004, 0.004) 

P. parnellii 16020 2 118 91 116 3.49 0.062 (0.090, 0.310) 

ZIC1        

Panda 5952 2 44 68 76 5.14 0.023 (0.058, 0.161) 

Dog 5958 2 39 67 76 7.40 0.007 (0.023, 0.056) 

Cow  5382 4 75 62 67 1.23 0.267 (0.381, 1.000) 
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Dolphin 5788 4 93 67 69 4.22 0.040 (0.080, 0.240) 

E. helvum  5867 2 95 73 68 2.88 0.090 (0.150, 0.450) 

P. vampyrus 5756 2 80 68 73 0.97 0.324 (0.398, 1.000) 

R. ferrumequinum  5878 4 67 67 72 0.00 1.000 (1.000, 1.000) 

M. lyra 4236 10 200 48 44 93.16 <1x10
-5

 (0.000, 0.000) 

M. lucifugus  5482 5 182 62 65 59.02 <1x10
-5

 (0.000, 0.000) 

P. parnellii 5820 5 77 66 73 0.85 0.358 (0.398, 1.000) 

ZIC2        

Panda 5486 5 81 61 90 2.82 0.093 (0.186, 0.558) 

Dog 5495 6 67 59 92 0.51 0.476 (0.595, 1.000) 

Cow  5365 5 115 65 83 13.89 2x10
-4

 (0.002, 0.002) 

Dolphin 5256 2 87 63 80 3.84 0.050 (0.125, 0.350) 

E. helvum  5563 6 59 62 96 0.07 0.785 (0.785, 1.000) 

P. vampyrus 5162 3 37 51 80 2.23 0.136 (0.227, 0.680) 

R. ferrumequinum  5456 7 61 56 95 0.21 0.644 (0.716, 1.000) 

M. lyra 5367 1 74 64 97 0.72 0.395 (0.564, 1.000) 

M. lucifugus  5514 4 94 62 97 6.56 0.010 (0.033, 0.080) 

P. parnellii 5410 4 111 63 94 13.24 3x10
-4

 (0.002, 0.003) 
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Table S4 

Name and functional information for the genes identified as being associated with ear development from literature surveys. The associated 

CNEs of which were available from the CONDOR database. Gene names, with common synonyms, type of protein and broad region of expression are 

given, together with the mutant phenotype – typically in the mouse Mus musculus – unless otherwise stated. Abbreviations: TF – transcription factor; 

OHC – outer hair cells;  
 

Gene: Type of gene/protein Expressed in: Mutant phenotype / putative role in auditory system Ref: 

ATBF1 Zinc finger homeobox Developing otocyst Direct target of Dlx5 in developing inner ear [8] 

BARHL2 Homeobox  All sensory HCs during development Age-related progressive OHC/IHC degeneration; 

maintenance of cochlear HCs 

[9] 

BCL11A Zinc finger TF Ear pinna and inner ear Possible role in regeneration of avian hair cells [10, 11] 

BCL11B Zinc finger TF Ear pinna and inner ear,  

OHC 

Required for maintenance of OHCs and normal hearing [10, 12] 

BHLHB5 Basic loop helix TF Epithelial layer of the cochlea Unknown [13, 14] 

DACH1 Dachshund Overlaps Pax2 and Eya1 in ear  No obvious ear defects  [15] 

DLX1, 

DLX2  

Homeobox Maxillary and mandibular component 

of 1
st
 pharyingeal arch 

Defective malleus and incus [16] 

EBF1 TF Developing otocyst Interacts with Dlx5 in the developing inner ear [8] 

EMX2 Homeobox Otic vesicle, branchial arches and 

skeletogenic neural crest cells 

Middle-ear ossicles malformed 

Anomalous hair cell numbers in cochlear duct 

Shortened cochlear duct.   

[17, 18] 

ESRRB Estrogen-related 

receptor 

Cochlea, developing inner ear  Humans – DFNB35 [19] 

EVI1 

 

TF Middle ear basal epithelial cells, 

fibroblasts, and neutrophil leukocytes 

Inflammation of the middle ear [20] 

EYA1 Eyes absent (eya) 

family  

Craniofacial mesenchyme Homozygotes lack ears; Inner ear neurogenesis [21, 22] 

FIGN AAA protein Expressed widely  Reduced or absent semicircular canals  [23] 

FOXP1 

 

FOX family TF Utricle and ampullae of semicircular 

canals 

Unknown [11, 24] 

GBX2 Homeobox Inner-ear Absence of endolymphatic duct [25] 
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Swelling of membranous labyrinth 

Absence of semicircular canals  

GLI3 C2H2-type zinc finger  Medial-ventral and lateral of otocyst, 

and   surrounding mesenchyme  

Vestibular defects  

Loss of lateral semicircular canal 

Truncation or absence of anterior semicircular canal 

Narrower posterior semicircular canal diameter 

Smaller inner ears with widened endolymphatic ducts 

[26] 

IRX1, 2 and 3 

(IRX1/2/4 

and  

IRX3/5/6) 

Iroquois homeobox Complementary expression in inner 

ear, external ears 

Speculatively:  

Irx1 – semicircular canal formation 

Irx2 – cochlea development 

Irx3 – cochlea development, formation of VIII ganglion. 

[27] 

LHX1 LIM domain TF Saccule  Possibly neuronal differentiation [8, 24] 

LMO1 

 

LIM domain TF Vestibular and cochlear HCs, 

vestibular ganglia 

Inner ear morphogenesis [28] 

LMO4 

 

LIM domain TF Semicircular canals, macula, crista, 

and spiral ganglia 

Inner ear morphogenesis [28] 

MAF TF Otic placodes Unknown [29] 

MEIS1,   

MEIS2 

TALE homeobox TF Meis1 – lateral wall of growing 

cochlear duct  

Meis2 – cells of developing acoustic-

vestibular ganglion 

Assigning regional identity in morphogenesis, patterning, 

and specification of developing inner ear 

[30] 

Nkx-5.1 

 (HMX2) 

Nkx-5.2 

 (HMX3) 

Homeobox Early – dorso-lateral otic vesicle face 

Later – entire dorsal otic vesicle 

Hmx2 – lack semicircular ducts, loss of cristae and 

macula utriculus, fused utriculosaccular chamber  

Hmx3 – gross structure not severely affected, loss of 

sensory cells  

Hmx2:Hmx3 – significant anatomical and neurosensory 

defects in vestibular system 

[31-33] 

NR2F1 

(COUP-TFI) 

TF Early in developing otic vesicle; and 

maturing HCs and pillar cells 

Differentiation of hair cells and support cells in organ of 

Corti 

KO – displaced HCs, shortened cochlear duct 

[34, 35] 

NR2F2 

(COUP-TFII) 

TF Early in developing otic vesicle Patterning and differentiation of cochlear structures [34] 
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PAX2 Paired-box TF Medial wall of otic vesicle; 

endolymphatic duct and sac; cochlea 

Rudimentary cochlea but severely malformed 

Needed for organ of Corti formation  

 

[36, 37] 

PAX3 Paired-box TF Neural tube, developing brain, neural 

crest and derivatives  

Humans – Type 1 and 3 Waardenburg syndrome  [38, 39] 

PAX5 Paired-box TF Overlaps PAX2 No obvious inner ear defects 

Pax5 minigene can substituted for Pax2 

[37, 40] 

PAX7 Paired-box TF Various Pax7 descendants contribute to ear tissues [41] 

PAX8 Paired-box TF Early in developing otic placode No detectable morphological defect in null mice [37] 

POU3F3 POU class homeobox Supporting cells and mesenchymal 

cells of cochlea 

No detectable embryonic morphological defects 

Possible roles in maintenance or functional development 

of postnatal cochlea 

[42] 

SALL3 TF Otic vesicles Deletion may lead to deafness in humans [43] 

SHH Hedgehog Strongly expressed in ventral midline 

structures, floor plate, and notochord, 

but not otocyst. 

Deformed inner-ear and surrounding capsule 

Regulation of chondrogenesis 

[26, 44] 

SHOX Homeobox 1
st
  and 2

nd
 pharyingeal arches Possibly associated with hearing defects seen in Turner 

syndrome 

[45] 

SHOX2 Homeobox 1
st
  and 2

nd
 pharyingeal arches Unknown  [45] 

SOX2 Sox family Neural tube and otocyst Absence (Lcc/Lcc) deaf, hair cells do not differentiate 

and severe inner ear malformation. All 3 ampullae 

missing and rudimentary development of semicircular 

canals showed. Cochlea undercoiled, extremely small 

saccule and utricle.  

Reduced expression (Ysb/Ysb) severely hearing 

impaired, sensory epithelium abnormal development, 

disorganized and fewer hair cells. 2 ampullae missing and 

truncated semicircular canals. Cochlea slightly 

undercoiled.  

Ysb/Lcc inner-ears displayed intermediate phenotype 

[46] 

SOX3 Sox family  Expressed with SOX2 in neurogenic 

domain of otic cup 

Possibly involved in the generation of neurons (chick) [47] 
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SOX6 Sox family  Otic vesicle  Co-expressed with Fgf-3 [48] 

SOX21 Sox family  

 

Sensory epithelium in early otocyst 

stage, later restricted to supporting 

cells  

Mild hearing impairment 

Malformed hair cells 

[49] 

TFAP2A TF Neural crest cell lineages Mutation associated with sensorineural deafness and 

inner ear malformation 

[50] 

TSHZ1 Putative zinc fingers 

TF 

Branchial arches Malformations of the middle ear components, including 

the malleus and tympanic ring 

[51] 

ZFHX1B Zinc finger TF Regenerating cochlea Unknown [11] 

ZIC family  

(1, 2, 4, 5) 

ZIC1, ZIC2 

Zinc-finger TF Chick developing inner-ear, 

hindbrain, neural crest, and periotic 

mesenchyme 

Unknown [52] 
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Table S5 

Gene abbreviations and EntrezGene identification numbers for the ear development and 

‘hearing/deafness’ genes with putative associated CNEs examined by this study: Genes 

are broadly defined by three categories: NHSL – non-syndromic hearing loss; SHL – 

syndromic hearing loss; DEV – involved in auditory system development. Abbreviations: NA 

– not available. Cetacean and bat numbers correspond to the genes placement in Figure 5. 

 

* Also see: Curtain MM; Donahue LR. 2007. A possible new mutation to Mmp14 MGI Direct 

Data Submission 

 

Gene name: EntrezGene ID: Category: Cetacean Bat Source: 

ADCY1 107 NSHL 1 NA [53] 

AGC1 176 DEV 2 1 [54] 

ALCAM 214 DEV 3 2 [54] 

ATBF1 (ZFHX3) 463 DEV 4 3 [8] 

ATOH1 (HATH1) 474 DEV 5 4 [55] 

BARHL2 343472 DEV 6 5 [9] 

BCL11A 53335 DEV 7 6 [10] 

BDNF 627 DEV 8 7 [56] 

BHLHB5 (BHLHE22) 27319 DEV 9 8 [13] 

BMP4 652 DEV 10 9 [57] 

CDH11 1009 DEV 11 10 [54] 

CDH23 64072 NSHL/SHL 12 11 [53] 

CHD7 55636 SHL 13 12 [53] 

CLIC5 53405 NSHL 14 13 [53] 

COCH 1690 NSHL 15 14 [53] 

COL11A1 1301 SHL 16 15 [53] 

COL12A1 1303 DEV 17 16 [54] 

COL2A1 1280 DEV 18 17 [54] 

COL4A3 1285 SHL NA 18 [53] 

COL4A4 1286 SHL 19 19 [53] 

COL9A1 1297 SHL 20 20 [53] 

DACH1 1602 DEV 21 21 [15] 

DFNB31 (WHRN) 25861 NSHL/SHL 22 22 [53] 

DIAPH1 (HDIA1) 1729 NSHL 23 23 [53] 

DIO2 1734 DEV 24 24 [58] 

DKFZp686I0554 (RGS7BP) 401190 Unclear 25 25 [59] 

DLX1 1745 DEV 26 26 [16] 

DLX2 1746 DEV 27 27 [16] 

DSPP 1834 NSHL NA 28 [60] 

EBF (EBF1) 1879 DEV 28 29 [8] 

EDN1 1906 DEV 29 30 [56] 

EDNRA 1909 DEV 30 31 [56] 

EDNRB 1910 SHL 31 32 [53] 

EIF3S3 (EIF3H) 8667 DEV 32 33 [54] 

EMX2 2018 DEV 33 34 [17] 

ENTPD1 (Cd39) 953 DEV 34 35 [61] 

EPS8 2059 NSHL 35 36 [53] 

EVI1 (MECOM) 2122 DEV 36 37 [20] 

EYA1 2138 NSHL 37 38 [53] 

EYA4 2070 NSHL 38 39 [53] 
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FGFR1 2260 DEV 39 40 [62, 63] 

FIGN 55137 DEV 40 41 [23] 

FLNB 2317 DEV 41 42 [54] 

FOXP1 27086 DEV 42 43 [11] 

GAS1 2619 DEV 43 44 [64] 

GLI3 2737 DEV 44 45 [26] 

HGF 3082 NSHL 45 46 [53] 

HOXA2 3199 DEV 46 47 [56] 

HOXB1 3211 DEV 47 48 [56] 

IRX3 79191 DEV 48 49 [27] 

KCNE4 (ISK) 23704 SHL 49 50 [53] 

KCNQ4 9132 NSHL 50 51 [53] 

KCTD12 (KIAA1778, C13orf2, PFET1) 115207 Unclear 51 52 [65] 

KIT (CKIT) 3815 DEV 52 53 [56] 

KITLG (MGF) 4254 DEV 53 54 [56] 

LARS2 23395 SHL 54 55 [53] 

LHX1 3975 DEV 55 56 [24] 

LMO1 4004 DEV 56 57 [28] 

LMO4 8543 DEV 57 58 [28] 

LOC253827 (MSRB3) 253827 NSHL 58 59 [53] 

LOC340784 (HMX3) 340784 DEV 59 60 [31] 

LOC389207 (GRXCR1) 389207 NSHL 60 61 [53] 

MAF 4094 DEV 61 62 [29] 

MAFB 9935 DEV 62 63 [56] 

MASS1 (SLC4A11) 83959 SHL NA 64 [66] 

MEIS1 4211 DEV 64 65 [30] 

MEIS2 4212 DEV 65 66 [30] 

MITF 4286 SHL 66 67 [53] 

MMP14* 4323 Unclear 67 NA [6] 

MYH14 79784 NSHL 68 NA [53] 

MYO1C 4641 NSHL 69 68 [67] 

MYO3A 53904 NSHL 70 69 [53] 

MYO6 4646 NSHL 71 70 [53] 

NEUROG1 4762 DEV 72 71 [56] 

NOX3 50508 DEV 73 72 [68] 

NR2F1 7025 DEV 74 73 [34] 

NR2F2 7026 DEV 75 NA [34] 

NR3C2 (MLR) 4306 DEV 76 74 [69] 

NTRK2 (TRKB) 4915 DEV 77 75 [56] 

OPA1 4976 SHL 78 76 [70] 

OTOF 9381 NSHL 79 NA [53] 

OTOG 340990 NSHL 80 NA [53] 

OTOR 56914 NSHL 81 77 [53] 

OTX1 5013 DEV 82 78 [56] 

OTX2 5015 DEV 83 79 [56] 

PAX2 5076 DEV 84 80 [37] 

PAX3 5077 SHL 85 81 [53] 

PAX5 5079 DEV 86 82 [37] 

PAX8 7849 DEV 87 83 [37] 

PCDH15 65217 NSHL/SHL 88 84 [53] 
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PCTK2 (CDK17) 5128 DEV 89 85 [54] 

PDE4B 5142 DEV 90 86 [54] 

POU3F3 5455 DEV 91 NA [42] 

POU4F3 5456 NSHL 92 87 [53] 

PRES (SLC26A5) 375611 NSHL 93 88 [53] 

PRRX1 (PRX1) 5396 DEV 94 89 [56] 

RARA 5914 DEV 95 90 [56] 

RARG 5916 DEV 96 91 [56] 

RDX 5962 NSHL 97 92 [53] 

SALL1 6299 SHL 98 93 [71] 

SEMA3E 9723 SHL 99 94 [53] 

SHOX2 6474 DEV 100 95 [45] 

SIX1 6495 NSHL 101 NA [53] 

SIX5 147912 SHL NA 96 [53] 

SLC26A4 5172 NSHL/SHL 102 97 [53] 

SOX2 6657 DEV 103 98 [46] 

SOX6 55553 DEV 104 99 [48] 

SPRY2 10253 DEV 105 100 [72] 

TBX1 6899 DEV 106 101 [73] 

TCOF1 6949 SHL 107 102 [53] 

TECTA 7007 NSHL 108 103 [53] 

TGFB2 7042 DEV 109 104 [56] 

TJP2 9414 NSHL 110 105 [53] 

TMC1 117531 NSHL 111 106 [53] 

TRPA1 8989 DEV 112 107 [74] 

TWIST1 7291 DEV 113 108 [75] 

USH2A 7399 SHL 114 109 [53] 

USH3A (CLRN1, USH3) 7401 SHL 115 110 [53] 

ZFHX1B (ZEB2) 9839 DEV 116 111 [11] 

ZIC1 7545 DEV 117 112 [52] 

ZIC2 7546 DEV 118 113 [52] 
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Table S5 

(a) Sequence information for the four primer pairs used to amplify specific CNEs 

located in the Hmx2/3 gene region. Primers were based on alignments of CNEs downloaded 

from the CONDOR database, and the flanking genomic regions from Myotis lucifugus, Equus 

caballus, Felis catus, Canis familiaris, Bos taurus, Homo sapiens, Oryctolagus cuniculus and 

Mus musculus downloaded from GenBank, primers were constructed under the default 

settings of ‘Primer3’, and adjusted using ambiguity bases where necessary.    

 

Primer: Amplifies: Primer sequence: 

Hmx2_9707_F CRCNE00009707 TGGCAGTTGCTAACCATTACA 

Hmx2_9707_R CRCNE00009707 GATTCYGGTCATGAGTGARG 

Hmx2_9711_F CRCNE00009711 TGACGAATCTTAAAACGGATTG 

Hmx2_9711_R CRCNE00009711 GCCTGGAAAATGGAGGAGAT 

Hmx2_9741_F CRCNE00009741 CCANGAGCAGTTGGAAASTT 

Hmx2_9741_R CRCNE00009741 TAAGTGTRCYTTCRACACRTTG 

Hmx2_9716_F CRCNE00009716 TRCAMGCATCAGATTTTCAT 

Hmx2_9716_R CRCNE00009716 CAAATGACATCTCRCAATRG 

 

 

(b) Final species coverage for the four amplified CNEs located in the Hmx2/3 gene 

region.  Ensembl – data from genomic data downloaded from Ensembl [1]; genome – data 

from published genomes [3]; – – data missing; GenBank accession numbers are given for 

newly generated sequences >200bp; NA – sequence not submitted to GenBank, but has been 

deposited in the Dryad Repository: http://dx.doi.org/10.5061/dryad.50kd5 

 

Family Species 9707 9711 9716 9741 

Ornithorhynchidae Ornithorhynchus 

anatinus 

Ensembl Ensembl  – Ensembl  

Phascolarctidae Phascolarctos 

cinereus 

– KM981808 – KP017254 

Didelphidae Monodelphis 

domestica 

Ensembl Ensembl  – Ensembl  

Macropodidae Macropus eugenii – Ensembl – Ensembl 

Dasypodidae Dasypus novemcinctus Ensembl  Ensembl  – Ensembl  

Megalonychidae Choloepus hoffmanni Ensembl  Ensembl  – Ensembl 

Elephantidae Loxodonta africana Ensembl  Ensembl  Ensembl Ensembl  

Tenrecidae Echinops telfairi Ensembl  Ensembl  – – 

Procaviidae Procavia capensis Ensembl  – – Ensembl  

Erinaceidae Erinaceus europaeus Ensembl  – – Ensembl  

Soricidae Sorex araneus – – – Ensembl 

Pteropodidae Macroglossus minimus NA KM981782 – KM981848 

 Cynopterus brachyotis – KM981785 KM981816 KM981840 

 Cynopterus sphinx – – – KM981841 

 Dobsonia viridis – KM981788 KM981815 KM981842 

 Eidolon helvum genome genome genome genome 

 Pteropus rodricensis – KM981784 KM981814 KM981863 

 Pteropus sp. NA – – KM981862 

 Pteropus vampyrus Ensembl Ensembl – Ensembl 

 Rousettus leschenaulti – – – KM981857 

Rhinolophidae Rhinolophus 

borneensis 

– – KM981809 KM981859 
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 Rhinolophus creaghi KM981771 KM981779 – – 

 Rhinolophus 

ferrumequinum 

genome genome genome genome 

Hipposideridae Hipposideros cervinus KM981772 KM981780 KM981810 KM981845 

 Hipposideros ridleyi NA KM981781 KM981811 KM981844 

Megadermatidae Megaderma lyra – – – KM981850 

 Megaderma spasma NA KM981783 KM981813 KM981849 

Rhinopomatidae Rhinopoma hardwickii – – KM981812 KM981858 

Mormoopidae Pteronotus parnellii genome genome – genome 

Phyllostomidae Carollia perspicillata KM981773 KM981786 KM981823 KM981838 

Vespertilionidae Kerivoula hardwickii KM981776 KM981789 KM981817 – 

 Kerivoula minuta – KM981791 – – 

 Kerivoula pellucida NA KM981790 KM981818 – 

 Plecotus auritus – – KM981819 – 

 Myotis lucifugus Ensembl Ensembl Ensembl Ensembl 

 Murina cyclotis KM981774 KM981792 KM981822 KM981854 

 Murina rozendaali – KM981793 KM981820 KM981853 

 Murina suilla KM981775 KM981794 KM981821 – 

Nycteridae Nycteris tragata – KM981787 KM981824 KM981855 

Camelidae Camelus bactrianus – KM981796 KM981825 KM981837 

 Vicugna pacos – Ensembl – Ensembl 

Bovidae Bos taurus Ensembl Ensembl Ensembl Ensembl 

 Tragelaphus eurycerus KM981778 KM981802 KM981827 KM981860  

 Eudorcas thomsonii – KM981801  KM981828  KM981843 

 Ovis aries Ensembl – – – 

Suidae Sus scrofa Ensembl Ensembl Ensembl Ensembl 

Balaenopteridae Megaptera 

novaeangliae 

– KM981798 KM981834 KM981851 

Ziphiidae Hyperoodon 

ampullatus 

NA KM981800 – – 

 Ziphius cavirostris KM981777 KM981797 KM981833 KM981864 

Delphinidae Tursiops truncatus Ensembl Ensembl Ensembl Ensembl 

 Orcinus orca NA KM981799 KM981835 KM981856 

Ursidae Ailuropoda 

melanoleuca 

Ensembl Ensembl – Ensembl 

Felidae Felis catus Ensembl Ensembl – Ensembl 

Herpestidae Suricata suricatta – KM981804 – KM981861 

Hyaenidae Hyaena brunnea – KM981803 KM981830 KM981846 

Canidae Canis familiaris Ensembl Ensembl – Ensembl 

Mustelidae Meles meles – KM981805 KM981831 KM981852 

Equidae  Equus caballus Ensembl Ensembl – Ensembl 

Tupaiidae Tupaia belangeri Ensembl Ensembl Ensembl Ensembl 

Hominidae Homo sapiens Ensembl Ensembl Ensembl Ensembl 

 Gorilla gorilla Ensembl Ensembl – Ensembl 

 Pan troglodytes Ensembl Ensembl – Ensembl 

 Pongo abelii Ensembl Ensembl – Ensembl 

Hylobatidae Nomascus leucogenys Ensembl Ensembl – Ensembl 

Cercopithecidae Macaca mulatta Ensembl Ensembl – Ensembl 

 Papio hamadryas Ensembl Ensembl Ensembl Ensembl 

Cebidae Callithrix jacchus Ensembl Ensembl Ensembl Ensembl 

Galagidae Otolemur garnettii Ensembl Ensembl – Ensembl 
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Cheirogaleidae Microcebus murinus Ensembl Ensembl Ensembl Ensembl 

Tarsiidae Tarsius syrichta Ensembl – Ensembl Ensembl 

Leporidae Lepus europaeus – KM981795 KM981829 KM981847 

 Oryctolagus cuniculus Ensembl Ensembl – Ensembl 

Ochotonidae Ochotona princeps Ensembl Ensembl Ensembl Ensembl 

Muridae Mus musculus Ensembl Ensembl Ensembl Ensembl 

 Rattus norvegicus Ensembl Ensembl Ensembl Ensembl 

Heteromyidae Dipodomys ordii Ensembl Ensembl – – 

Sciuridae Callosciurus notatus NA KM981806 KM981832 KM981836 

 Spermophilus 

tridecemlineatus 

Ensembl Ensembl – – 

Cricetidae Clethrionomys 

glareolus 

– KM981807 KM981826 KM981839 

Caviidae Cavia porcellus Ensembl Ensembl Ensembl Ensembl 
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