Maximum Likelihood Trees of gene families residing on
chromosomes 4, 5, 8 and 10.



Actin filament associated protein - AFAP
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Phylogenetic tree of AFAP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-5455.6729) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 6.1444)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 48 amino acid sequences. All positions containing gaps and missing
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data were eliminated. There were a total of 117 positions in the final dataset.



Dihydropyrimidinase-like — DPYSL
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Phylogenetic tree of DPYSL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG) .The tree with the highest log likelihood (-14764.6713) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches; only the values > 50% are shown here. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
1.4959)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 75 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total
of 419 positions in the final dataset.



Janus kinase and microtubule interacting protein — JAKMIP
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Phylogenetic tree of JAKMIP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-7290.3883) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 5.7161)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 49 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 262 positions in the final dataset.



Leucine-rich, glioma inactivated — LGl
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2
Phylogenetic tree of LGI family

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-12291.9264) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 4.1213)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 51 amino acid sequences. All positions containing gaps and missing

Apis mellifera (XP_396476)

data were eliminated. There were a total of 313 positions in the final dataset.
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Leucine zipper, putative tumor suppressor — LZTS
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Drosophila melanogaster (FBpp0303894)

Phylogenetic tree of LZTS family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-4727.5570) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 4.7711)). The tree is drawn to scale, with branch lengths measured in the number

of substitutions per site. The analysis involved 73 amino acid sequences. All positions containing gaps and

missing data were eliminated. There were a total of 89 positions in the final dataset.

Hsal0

Hsa8

Hsab

Hsa20



MAX dimerization protein — MXD
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Phylogenetic tree of MXD family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-2965.2026) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.9291)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 71 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 83 positions in the final dataset.



Neuron-specific protein family — NSG
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Phylogenetic tree of NSG family.

Hsab5
Ciona intestinalis (ENSCINP_30068)
Anopheles gambiae (XP_558110)
HsalO
Hsa4

Branchiostoma floridae (XP_002607408)

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-2400.9740) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 10.3481)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 42 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 89 positions in the final dataset.



Protein phosphatase 2, regulatory subunit B - PPP2R2
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Phylogenetic tree of PPP2R2 family.
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The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-4665.5328) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 0.3691)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 52 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 419 positions in the final dataset.



Regulator of G-protein signaling — RGS
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Danio rerio_RGS11
Xenopug trogic?llis_ﬁGSH RGS11
rnithorhynchus anatinus._|
Gallus gallus_RGS11 Hsa16
Monodelphis domestica_RGS11
78~ Homo sapiens_RGS11
Pan troglodytes_RGS11
goly Mus musculus_RGS11
Rattus norvegicus RGS11
Br hi 1a floridae (XP_M2610084)
— Ciona intestinalis (ENSCINP_31472)
Strongylocentrotus purpuratus (XP_782272)
Ciona intestinalis (ENSCINP_34043)

66

57|

63

75|

Nematostella vectensis (XP_001626451)

50 Mus musculus_RGS10
Rattus norvegicus_RGS10
Gallus gallus_RGS10
Homo sapiens_RGS10
Pan troglodytes_RGS10

Ornithorhynchus anatinus_RGS10
Xenopus tropicalis_RGS10 Hsalo

955 Gasterosteus aculeatus RGS10
74 Oryzias latipes_RGS10
88 Takifugu rubripes_RGS10
= Danio rerio_RGS10

Branchiostoma floridae (XP_002609053)
Drosophila melanogaster (FBpp0293211)
Ciona i inalis (ENSCINP_31706)
Strongylocentrotus purpuratus (XP_003725644)

57] Homo sapiens_RGS14
Monodelphis domestica_RGS14
Pan trtz;gllxclu‘lylesﬁRG\‘.'»R1(A;1.‘;14
80 allus gallus_|
Xenopus tropicalis_ RGS14 HS&5
Mus musculus_RGS14
4 Rattus norvegicus_RGS14
Ta ki?ugu rubripes_RGS12a
82| Tetraodon nigroviridis RGS12a
Gasterosteus aculeatus_RGS12a
Oryzias latipes_RGS12a

50

Danio rerio_RGS12
g5} Takifugu rubripes_RGS12b
Gasterosteus aculeatus_RGS12b
getraod?n nigro;iGrié:lj;BRGSﬂb
ryzias latipes._|
Xenopus tropicalis_RGS12 Hsa4
5, Homo sapiens_RGS12
go| [! Pan troglodytes_RGS12
Gallus gallus_RGS12
68|}, Mus musculus_RGS12
Monodelphis domestica_ RGS12
51| Rattus norvegicus RGS12
Ornithorhynchus anatinus_RGS12

0.2
Phylogenetic tree of RGS family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-3713.9113) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 2.1437)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 94 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 65 positions in the final dataset.



Serine/threonine kinase 32 — STK32

96; Canis familiaris_STK32C
Felis catus_STK32C

Equus caballus_STK32C
Myotis lucifugus_STK32C
Bos_taurus_STK32C
Loxodonta africana_STK32C
Mus musculus_STK32C

Homo sapiens_STK32C
Callithrix jacchus_STK32C
Gorilla gorilla_STK32C

0l pan troglodytes_STK32C
Pongo abelii_STK32C

Rattus norvegicus_STK32C
Monodelphis domestica_STK32C
Anolis carolinensis_STK32C
Gallus gallus_STK32C

74 Taeniopygia guttata_STK32C
Oryzias latipes_STK32C
Gasterosteus aculeatus_STK32C
Takifugu rubripes_STK32C
94! Tetraodon nigroviridis_STK32C
Xenopus tropicalis_STK32B

4) Gallus gallus_STK32B

Taeniopygia guttata_STK32B
Ornithorhynchus anatinus_STK32B
Monodelphis domestica_STK32B

Pan troglodytes_STK32B

Gorilla gorilla_STK32B

Homo sapiens_STK32B

Pongo abelii_STK32B

Macaca mulatta_STK32B

Callithrix jacchus_STK32B
Oryctolagus_cuniculus_STK32B

1) Mus musculus_STK32B

Rattus norvegicus_STK32B
Loxodonta africana_STK32B
Canis familiaris_STK32B

52l Felis catus_STK32B

Ciona intestinalis (ENSCINP_12550)

Caenorhabditis elegans (M03C11.1)

74 Nematostella vectensis (XP_001640798)
Branchiostoma floridae (XP_002603827)

Drosophila melanogaster (FBpp0288688)

Apis mellifera (XP_397018)

99 Tetraodon nigroviridis_STK32Aa

Tetraodon nigroviridis_STK32Ab

Takifugu rubripes_STK32A

Danio rerio_STK32A

76~ Gasterosteus aculeatus_STK32A

85— Gallus gallus_STK32A

Taeniopygia guttata_STK32A

Anolis carolinensis_STK32A

Monodelphis domestica_STK32A

Bos_taurus_STK32A

Equus caballus_STK32A

Canis familiaris_STK32A

Felis catus_STK32A

Mus musculus_STK32A

Rattus norvegicus_STK32A

77

Xenopus tropicalis_STK32A

Oryctolagus_cuniculus_STK32A
Loxodonta africana_STK32A
Callithrix jacchus_STK32A
Myotis lucifugus_STK32A
Macaca mulatta_STK32A
Pan troglodytes_STK32A

94fl Homo sapiens_STK32A

80| Gorilla gorilla_STK32A
Pongo abelii_STK32A

0.1

Phylogenetic tree of STK32 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-4442.2043) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.7230)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 69 amino acid sequences. All positions containing gaps and missing

data were eliminated. There were a total of 135 positions in the final dataset.
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Family with sequence similarity 13-FAM13

Macaca mulatta FAM13A
Pongo abelii FAM13A
Gorilla gorilla FAM13A

Pan troglodytes FAM13A
Homo sapiens FAM13A

65 L Felis catus FAM13A
Equus caballus FAM13A
Bos taurus FAM13A
Callithrix jacchus FAM13A

Canis familiaris FAM13A
_{- Rattus norvegicus FAM13A H S a4
99 Mus musculus FAM13A
Xenopus tropicalis FAM13A
Taeniopygia guttata FAM13A
6 L Gallus gallus FAM13A
Anolis carolinensis FAM13A
Danio rerio FAM13A
Oryzias latipes FAM13A
Gasterosteus aculeatus FAM13A
Tetraodon nigroviridis FAM13A
73 k= Takifugu rubripes FAM13A
72 Felis catus FAM13B

Canis familiaris FAM13B
Loxodonta Africana FAM13B
Equus caballus FAM13B
Bos taurus FAM13B
Oryctolagus cuniculus FAM13B
Myotis lucifugus FAM13B
Homo sapiens FAM13B
3| Gorilla gorilla FAM13B
Pongo abelii FAM13B
Pan troglodytes FAM13B
Macaca mulatta FAM13B
Callithrix jacchus FAM13B
Monodelphis domestica FAM13B

Mus musculus FAM13B H Sa5
73 |p4 Rattus norvegicus FAM13B
Anolis carolinensis FAM13B
Gallus gallus FAM13B
Taeniopygia guttata FAM13B

tropi

Danio rerio FAM13B
87 j Takifugu rubripes FAM13B
Tetraodon nigroviridis FAM13B
Gasterosteus aculeatus FAM13B
Oryzias latipes FAM13B

59

is FAM13B

98

83
Gorilla gorilla FAM13C
Homo sapiens FAM13C
Pongo abelii FAM13C
Pan troglodytes FAM13C
Callithrix jacchus FAM13C
Loxodonta Africana FAM13C
Macaca mulatta FAM13C
Myotis lucifugus FAM13C
Bos taurus FAM13C
Felis catus FAM13C
Canis familiaris FAM13C

Oryctolagus cuniculus FAM13C H Salo
Equus caballus FAM13C
Rattus norvegicus FAM13C
55 & Mus musculus FAM13C
Ornithorhynchus anatinus FAM13C
67 Monodelphis domestica FAM13C
Anolis carolinensis FAM13C
Taeniopygia guttata FAM13C
66 75 k= Gallus gallus FAM13C

Danio rerio FAM13C
R:lj Oryzias latipes_FAM13C
95 Gasterosteus aculeatus_FAM13C
Br i floridae (XP_002587093)

86 I Strongylocentrotus purpuratus (XP_791980)
]

0.2

Phylogenetic tree of FAM13 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-3726.2946) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.8374)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 71 amino acid sequences. All positions containing gaps and missing

data were eliminated. There were a total of 110 positions in the final dataset.




Family with sequence similarity

96

12

Taeniopygia guttata FAM53A
73|j Gallus gallus FAM53A

53-FAM53

Homo sapiens FAM53A
Gorilla gorilla FAM53A

Pan troglodytes FAM53A
Macaca mulatta FAM53A
Canis familiaris FAM53A
Rattus norvegicus FAM53A
Mus musculus FAM53A
Loxodonta Africana FAM53A

95

Xenopus tropicalis FAM53A
Homo sapiens FAM53B
Pan troglodytes FAM53B
84| Gorilla gorilla FAM53B
Macaca mulatta FAM53B
Pongo abelii FAM53B
Callithrix jacchus FAM53B
Canis familiaris FAM53B
Pteropus vampyrus FAM53B
Oryctolagus cuniculus FAM53B
s Mus musculus FAM53B
64 |bg ! Rattus norvegicus FAM53B
Anolis carolinensis FAM53B
Gallus gallus FAM53B
80 - Taeniopygia guttata FAM53B

90

51

89

85 Danio rerio FAM53B
Tetraodon nigroviridis FAM53Ba
Gasterosteus aculeatus FAM53Ba

Oryzias latipes FAM53Ba

94 r Takifugu rubripes FAM53B

50['L Tetraodon nigroviridis FAM53Bb
Gasterosteus aculeatus FAM53Bb

97L Oryzias latipes FAM53Bb

Canis familiaris FAM53C

Erinaceus europaeus FAM53C

Mus musculus FAM53C

Rattus norvegicus FAM53C

Homo sapiens FAM53C

Macaca mulatta FAM53C

Pan troglodytes FAM53C

Gorilla gorilla FAM53C

Oryctolagus cuniculus FAM53C

Pongo abelii FAM53C

3 } Pteropus vampyrus FAM53C

Felis catus FAM53C

Bos taurus FAM53C

Equus caballus FAM53C

Callithrix jacchus FAM53C

Myotis lucifugus FAM53C

Loxodonta Africana FAM53C

Monodelphis domestica FAM53C

Anolis carolinensis FAM53C

Xenopus tropicalis FAM53C

anlo rerio FAM53C

Oryzuas latipes FAM53C

65

80[

N
By

97

'.0_5'
Phylogenetic tree of FAM53

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-4856.7232) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches ; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.8016)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 58 amino acid sequences. All positions containing gaps and missing

69 Takifugu rubripes FAM53C
Strongylocentrotus purpuratus (XP_003725362)
Nematostella vectensis (XP_001632413)
family.

data were eliminated. There were a total of 137 positions in the final dataset.
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Pituitary homeobox-PITX

Homo sapiens PITX1
Macaca mulatta PITX1
Pan troglodytes PITX1
Canis familiaris PITX1
Bos taurus PITX1
Pteropus vampyrus PITX1
Mus musculus PITX1
97L Rattus norvegicus PITX1 Hsa5
Monodelphis domestica PITX1
Gallus gallus PITX1
Taeniopygia guttata PITX1
Xenopus tropicalis PITX1
Danio rerio PITX1

99 Oryzias latipes PITX1

ge| Takifugu rubripes PITX1

66 Tetraodon nigroviridis PITX1
Homo sapiens PITX3A
—] Macaca mulatta PITX3A
100| Pan troglodytes PITX3A
Rattus norvegicus PITX3A
Mus musculus PITX3A Hsalo
Oryctolagus cuniculus PITX3A
— Canis familiaris PITX3A
- Pteropus vampyrus PITX3A

66

72
|61 Gallus gallus PITX3B

Taeniopygia guttata PITX3B

Anolis carolinensis PITX3B

Xenopus tropicalis PITX3B

Danio rerio PITX3B

Tetraodon nigroviridis PITX3B

Oryzias latipes PITX3B

Canis familiaris PITX2

Homo sapiens PITX2

2| Pan troglodytes PITX2

Macaca mulatta PITX2

Mus musculus PITX2

Rattus norvegicus PITX2

Taeniopygia guttata PITX2

Gallus gallus PITX2 Hsa4

— Anolis carolinensis PITX2

54 Xenopus tropicalis PITX2

Danio rerio PITX2

8 8- Oryzias latipes PITX2
Gasterosteus aculeatus PITX2

3| Tetraodon nigroviridis PITX2
88! Takifugu rubripes PITX2

77

~T

100— Ciona intestinalis (ENSCINP_10867)
L—— Ciona savignyi (ENSCSAVP_9114)

$ Branchiostoma floridae (XP_002595953)
99

Strongylocentrotus purpuratus (XP_782344)

—]

0.1

Phylogenetic tree of PITX family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-3089.9337) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches ; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.0181)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 50 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 199 positions in the final dataset.



PDZ and LIM domain protein-PDLIM

Pan troglodytes PDLIM1
55| Homo sapiens PDLIM1

72 Pongo abelii PDLIM1
Gorilla gorilla PDLIM1
Macaca mulatta PDLIM1

Equus caballus PDLIM1

92| Canis familiaris PDLIM1 H Salo

Rattus norvegicus PDLIM1

90! Mus musculus PDLIM1

Danio rerio PDLIM1

Gasterosteus aculeatus PDLIM1

93 Takifugu rubripes PDLIM1

Homo sapiens PDLIM2

Gorilla gorilla PDLIM2
Pan troglodytes PDLIM2

Pongo abelii PDLIM2

Callithrix jacchus PDLIM2

Mus musculus PDLIM2

6 99k Rattus norvegicus PDLIM2 Hsa8
Oryctolagus cuniculus PDLIM2

Canis familiaris PDLIM2

Anolis carolinensis PDLIM2
Gasterosteus aculeatus PDLIM2

Danio rerio PDLIM2

Oryzias latipes PDLIM2

51
61

79

Gorilla gorilla PDLIM4
Pan troglodytes PDLIM4
77| Homo sapiens PDLIM4
Pongo abelii PDLIM4
Callithrix jacchus PDLIM4
Macaca mulatta PDLIM4
Equus caballus PDLIM4 Hsab
Rattus norvegicus PDLIM4
3! Mus musculus PDLIM4
74 Canis familiaris PDLIM4
Anolis carolinensis PDLIM4
60& Taeniopygia guttata PDLIM4
76— Gallus gallus PDLIM4
Homo sapiens PDLIM3
94! pan troglodytes PDLIM3
92} Gorilla gorilla PDLIM3
80} Callithrix jacchus PDLIM3
Rattus norvegicus PDLIM3
Equus caballus PDLIM3
8! Canis familiaris PDLIM3
Anolis carolinensis PDLIM3 H Sa4
6— Taeniopygia guttata PDLIM3
Xenopus tropicalis PDLIM3
Danio rerio PDLIM3
Oryzias latipes PDLIM3
Gasterosteus aculeatus PDLIM3
Tetraodon nigroviridis PDLIM3
Branchiostoma floridae (XP_002595989)
Ciona savignyi (ENSCSAVP_8146)
— Nematostella vectensis (CCH23117)
Strongylocentrotus purpuratus (XP_796868)

—
& = Anopheles gambiae (XP_001688110)
‘—83'__|——Drosophila melanogaster (FBpp0099801)
67 Apis mellifera (XP_393687)

| — |
05

Phylogenetic tree of PDLIM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-6403.2852) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 6.1796)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 59 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 129 positions in the final dataset.

90

60




Lysyl oxidase homolog-LOXL

Homo sapiens LOXL2
Rattus norvegicus LOXL2
8~ Mus musculus LOXL2
Canis familiaris LOXL2

63+ Bos taurus LOXL2

Gallus gallus LOXL2

Danio rerio LOXL2a

Oryzias latipes LOXL2a
Gasterosteus aculeatus LOXL2a H Sa8
Takifugu rubripes LOXL2a
Tetraodon nigroviridis LOXL2a
Danio rerio LOXL2b

Takifugu rubripes LOXL2b
Tetraodon nigroviridis LOXL2b
Gasterosteus aculeatus LOXL2b
Oryzias latipes LOXL2b

Equus caballus LOXL3
Bos taurus LOXL3
Canis familiaris LOXL3
Monodelphis domestica LOXL3
Rattus norvegicus LOXL3 H Sa2
6! Mus musculus LOXL3
Anolis carolinensis LOXL3
Taeniopygia guttata LOXL3
Danio rerio LOXL3
Gasterosteus aculeatus LOXL3
Oryzias latipes LOXL3
Tetraodon nigroviridis LOXL3
665 Homo sapiens LOXL4
62} pan troglodytes LOXL4
994 Macaca mulatta LOXL4
Callithrix jacchus LOXL4
51 Rattus norvegicus LOXL4
2! Mus musculus LOXL4
69 Pteropus vampyrus LOXL4 H Salo
Canis familiaris LOXL4
Equus caballus LOXL4
Bos taurus LOXL4
Monodelphis domestica LOXL4
Anolis carolinensis LOXL4
78 Gallus gallus LOXL4
Ciona intestinalis (ENSCINP_13067)
gsr— Ciona savignyi (ENSCSAVP_11339)
Branchiostoma floridae (XP_002608349)
Hydra magnipapillata (XP_002160127)

52

62

53

80

Homo sapiens LOXL1
75] Macaca mulatta LOXL1
Pan troglodytes LOXL1
Callithrix jacchus LOXL1
Rattus norvegicus LOXL1
Mus musculus LOXL1

Monodelphis domestica LOXL1 H Sa15
Xenopus tropicalis LOXL1
Danio rerio LOXL1
Oryzias latipes LOXL1
Gasterosteus aculeatus LOXL1
Tetraodon nigroviridis LOXL1

68 = Takifugu rubripes LOXL1

77| Homo sapiens LOX
85 Pan troglodytes LOX
Callithrix jacchus LOX
Macaca mulatta LOX
Bos taurus LOX
Rattus norvegicus LOX
Mus musculus LOX
Canis familiaris LOX Hsa5
Anolis carolinensis LOX
78 Taeniopygia guttata LOX

66| 80 Gallusgallus LOX
Oryzias latipes LOX
30 Gasterosteus aculeatus LOX
59 Tetraodon nigroviridis LOX
93~ Takifugu rubripes LOX
——
05

Phylogenetic tree of LOXL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-7200.2009) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 2.3659)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 77 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 156 positions in the final dataset.



GDNF family receptor alpha-GFRA

731 Homo sapiens GFRA1

Pan troglodytes GFRA1

88} Bos taurus GFRA1

58

Rattus norvegicus GFRA2

Can

Orni

2 Mon

99 95

Canis familiaris GFRA1
Rattus norvegicus GFRA1
Mus musculus GFRA1
Taeniopygia guttata GFRA1
Gallus gallus GFRA1

Anolis carolinensis GFRA1
Danio rerio GFRA1

Takifugu rubripes GFRA1
Oryzias latipes GFRA1a
Tetraodon nigroviridis GFRA1
Gasterosteus aculeatus GFRA1
Oryzias latipes GFRA1b

Homo sapiens GFRA2
Macaca mulatta GFRA2
Pan troglodytes GFRA2

Mus musculus GFRA2

is familiaris GFRA2

Bos taurus GFRA2

thorhynchus anatinus GFRA2
odelphis domestica GFRA2

Gallus gallus GFRA2

Oryzias latipes GFRA2

Gasterosteus aculeatus GFRA2

65; Homo sapiens GFRA3

97| Pan troglodytes GFRA3

541 Macaca mulatta GFRA3
73 Rattus norvegicus GFRA3
o6/199 Mus musculus GFRA3
Canis familiaris GFRA3

Bos taurus GFRA3

70

55
57
Canis fa

93- Mus mus
Homo sapiens GFRAL
Pan troglodytes GFRAL
Macaca mulatta GFRAL
931 Mus musculus GFRAL

Bos taurus GFRAL

98

S

58

| —

0.5
Phylogenetic tree of GFRA family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-6078.0564) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 2.4353)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 58 amino acid sequences. All positions containing gaps and missing

Monodelphis domestica GFRA3

- Xenopus tropicalis GFRA3
981 Homo sapiens GFRA4

Macaca mulatta GFRA4
Oryctolagus cuniculus GFRA4
Erinaceus europaeus GFRA4

miliaris GFRA4

Bos taurus GFRA4
Rattus norvegicus GFRA4

culus GFRAA

Rattus norvegicus GFRAL
Oryctolagus cuniculus GFRAL

Monodelphis domestica GFRAL
95— Gallus gallus GFRAL
Taeniopygia guttata GFRAL

Tetraodon nigroviridis GFRAL
Gasterosteus aculeatus GFRAL
Apis mellifera (XP_624040)

Strongylocentrotus purpuratus (XP_792667)

data were eliminated. There were a total of 139 positions in the final dataset.
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Hsa8
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Hsa20
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Receptor expression-enhancing protein-REEP

Homo sapiens REEP1
Mus musculus REEP1
99| Pan troglodytes REEP1
Rattus norvegicus REEP1
Anolis carolinensis REEP1
Gallus gallus REEP1
Danio rerio REEP1 Hsaz
Oryzias latipes REEP1
Gasterosteus aculeatus REEP1
Takifugu rubripes REEP1
98L Tetraodon nigroviridis REEP1
Mus musculus REEP2
Homo sapiens REEP2
80 Pan troglodytes REEP2
92|| Gallus gallus REEP2
Rattus norvegicus REEP2
Anolis carolinensis REEP2
Tetraodon nigroviridis REEP2 H Sa5
Takifugu rubripes REEP2
74| Gasterosteus aculeatus REEP2
Danio rerio REEP2
Homo sapiens REEP4
b2 Gorilla gorilla REEP4
84|l Pan troglodytes REEP4
Canis familiaris REEP4
631 Mus musculus REEP4 H Sa8
77! Rattus norvegicus REEP4
Anolis carolinensis REEP4
61 Xenopus tropicalis REEP4
71 Homo sapiens REEP3
Pan troglodytes REEP3
Mus musculus REEP3
54! Rattus norvegicus REEP3
Gallus gallus REEP3
Taeniopygia guttata REEP3
Anolis carolinensis REEP3 Hsalo
| 94 r Tetraodon nigroviridis REEP3
Takifugu rubripes REEP3
51|p Oryzias latipes REEP3
Danio rerio REEP3
100 — Branchiostoma floridae (XP_002586183)
Ciona i inalis (ENSCINP 33695)
Strongylocentrotus purpuratus (XP_786990)
Nematostella vectensis (XP_001632410)
87 Homo sapiens REEP5
Pan troglodytes REEP5
Mus musculus REEP5
2L Rattus norvegicus REEPS
Pteropus vampyrus REEP5
Bos taurus REEPS
Anolis carolinensis REEPS H Sa5
Taeniopygia guttata REEP5
Gallus gallus REEP5
Danio rerio REEP5
Takifugu rubripes REEPS
Oryzias latipes REEP5
54 Gasterosteus aculeatus REEPS
85 Homo sapiens REEP6
Rattus norvegicus REEP6
Monodelphis domestica REEP6
Danio rerio REEP6a
Takifugu rubripes REEP6a
Tetraodon nigroviridis REEP6a
Gasterosteus aculeatus REEP6a Hsalg
Oryzias latipes REEP6
Danio rerio REEP6b
Gasterosteus aculeatus REEP6b
Takifugu rubripes REEP6b
93k Tetraodon nigroviridis REEP6b

56
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Phylogenetic tree of REEP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-2252.4975) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.9823)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 69 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 63 positions in the final dataset.



Sorbin and SH3 domain containing-SORBS

Homo sapiens SH3RF1
Pan troglodytes SH3RF1
Rattus norvegicus SH3RF1
Mus musculus SH3RF1
Monodelphis domestica SH3RF1
Gallus gallus SH3RF1 Hsa4
Danio rerio SH3RF1
Gasterosteus aculeatus SH3RF1
Oryzias latipes SH3RF1
Takifugu rubripes SH3RF1
76— Tetraodon nigroviridis SH3RF1
90y Homo sapiens SH3RF3
58| !Pan troglodytes SH3RF3
60 Mus musculus SH3RF3
90! Rattus norvegicus SH3RF3
Bos taurus SH3RF3
Gallus gallus SH3RF3 Hsa?2
Tetraodon nigroviridis SH3RF3
Gasterosteus aculeatus SH3RF3
Oryzias latipes SH3RF3
Takifugu rubripes SH3RF3
71,Homo sapiens SH3RF2
58) Pan troglodytes SH3RF2
Bos taurus SH3RF2
Rattus norvegicus SH3RF2 H Sa5
89~ Mus musculus SH3RF2
Monodelphis domestica SH3RF2
— Anolis carolinensis SH3RF2
— Branchiostoma floridae (XP_002596050)
Drosophila melanogaster (FBpp0297628)
ﬂ[l;_Anopheles gambiae (XP_001687850)
Apis mellifera (XP_393153)
Homo sapiens SORBS2
65| Rattus norvegicus SORBS2
73| Pan troglodytes SORBS2
Mus musculus SORBS2
Gallus gallus SORBS2 Hsa4
Danio rerio SORBS2
Takifugu rubripes SORBS2
Tetraodon nigroviridis SORBS2
87 | Gasterosteus aculeatus SORBS2
72! Oryzias latipes SORBS2
Homo sapiens SORBS3
94| Pan troglodytes SORBS3
Bos taurus SORBS3
Rattus norvegicus SORBS3 Hsa8
62! Mus musculus SORBS3
Homo sapiens SORBS1
Rattus norvegicus SORBS1
Pan troglodytes SORBS1
Mus musculus SORBS1
Danio rerio SORBS1 H SalO
90 Gasterosteus aculeatus SORBS1
56 Takifugu rubripes SORBS1
71! Tetraodon nigroviridis SORBS1

54

68

90

99

56

Jr—]
0.5

Phylogenetic tree of SORBS family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-3064.1154) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 3.1266)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 55 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 84 positions in the final dataset.



Ankyrin-ANK

89 Homo sapiens ANK1

871 Pan troglodytes ANK1

92| Macaca mulatta ANK1

73 || Rattus norvegicus ANK1

7H Mus musculus ANK1

Anolis carolinensis ANK1
Takifugu rubripes ANK1
Tetraodon nigroviridis ANK1a
Gasterosteus aculeatus ANK1a
Oryzias latipes ANK1a

Danio rerio ANK1

98 Tetraodon nigroviridis ANK1b
971 Gasterosteus aculeatus ANK1b
Homo sapiens ANK3

Mus musculus ANK3

Rattus norvegicus ANK3

Pan troglodytes ANK3

Macaca mulatta ANK3

Anolis carolinensis ANK3
Gallus gallus ANK3

Danio rerio ANK3a
Gasterosteus aculeatus ANK3a
Danio rerio ANK3b

Oryzias latipes ANK3
Gasterosteus aculeatus ANK3b
Takifugu rubripes ANK3

Homo sapiens ANK2

Pan troglodytes ANK2

&1] Mus musculus ANK2

éin. Rattus norvegicus ANK2

99| || Macaca mulatta ANK2

Gallus gallus ANK2

Danio rerio ANK2a
Gasterosteus aculeatus ANK2
Takifugu rubripes ANK2a
Tetraodon nigroviridis ANK2
Danio rerio ANK2b

Takifugu rubripes ANK2b
Strongylocentrotus purpuratus (XP_003725772)

69 Drosophila melanogaster (FBpp0088239)

— Strongylocentrotus purpuratus (XP_001199736)
Caenorhabditis elegans (R11A8.7a)
80y Homo sapiens ANKRD50
55] Pan troglodytes ANKRD50
Mus musculus ANKRD50
75 Rattus norvegicus ANKRD50
Danio rerio ANKRD50
99} Anolis carolinensis ANKRD50
Gallus gallus ANKRD50
74, Homo sapiens ANKRD17
64l Pan troglodytes ANKRD17

Mus musculus ANKRD17

Anolis carolinensis ANKRD17

Monodelphis domestica ANKRD17

Homo sapiens ANKHD1

Mus musculus ANKHD1

Rattus norvegicus ANKHD1
Ornithorhynchus anatinus ANKHD1

Gallus gallus ANKHD1
93! Taeniopygia guttata ANKHD1
Danio rerio ANKHD1
Gasterosteus aculeatus ANKHD1

(3]
=

—

Takifugu rubripes ANKHD1
Tetraodon nigroviridis ANKHD1

1
Phylogenetic tree of ANK family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-10151.0828) is shown. The percentage of
trees in which the associated taxa clustered together is shown next to the branches; only the values > 50% are
shown here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5
categories (+G, parameter = 3.3216)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 64 amino acid sequences. All positions containing gaps and missing

data were eliminated. There were a total of 370 positions in the final dataset.

Hsa8

HsalO

Hsa4

Hsa4

Hsa4

Hsab



Elongation of very long chain fatty acids protein-ELOVL

93, Homo sapiens ELOVLS

59 Pan troglodytes ELOVL5

77 lf Mus musculus ELOVLS
74 Rattus norvegicus ELOVLS
93 Monodelphis domestica ELOVLS

Anolis carolinensis ELOVLS
Gallus gallus ELOVLS
Danio rerio ELOVLS
Gasterosteus aculeatus ELOVLS
Oryzias latipes ELOVLS
Takifugu rubripes ELOVLS
Tetraodon nigroviridis ELOVLS

is (XP_001629489)
99, Homo sapiens ELOVL2
93|!Pan troglodytes ELOVL2
63 [ Mus musculus ELOVL2
Rattus norvegicus ELOVL2
Xenopus tropicalis ELOVL2
Anolis carolinensis ELOVL2
95| Gallus gallus ELOVL2
83y Homo sapiens ELOVL4
Pan troglodytes ELOVL4
75f Mus musculus ELOVL4
g5§f Rattus norvegicus ELOVL4
Monodelphis domestica ELOVL4
Ornithorhynchus anatinus ELOVL4
Anolis carolinensis ELOVL4
Gallus gallus ELOVL4
Danio rerio ELOVL4
83 Takifugu rubripes ELOVL4
91 Gasterosteus aculeatus ELOVL4
65 Tetraodon nigroviridis ELOVL4
Hydra ipapil (XP_002158269)
Strongylocentrotus purpuratus (XP_797869)
— Ciona i inalis (ENSCINP_18836)
93y Homo sapiens ELOVL7
Pan troglodytes ELOVL7
Monodelphis domestica ELOVL7
Mus musculus ELOVL7
Rattus norvegicus ELOVL7
Gallus gallus ELOVL7
3= Anolis carolinensis ELOVL7
Danio rerio ELOVL7
7 - Takifugu rubripes ELOVL7
Tetraodon nigroviridis ELOVL7
Gasterosteus aculeatus ELOVL7
55 = Oryzias latipes ELOVL7
81y Homo sapiens ELOVL1

83

Mus musculus ELOVL1
Rattus norvegicus ELOVL1
Monodelphis domestica ELOVL1
Gallus gallus ELOVL1
Anolis carolinensis ELOVL1
51y Tetraodon nigroviridis ELOVL1a
711 Takifugu rubripes ELOVL1a
Oryzias latipes ELOVL1
Gasterosteus aculeatus ELOVL1
Danio rerio ELOVL1a
Danio rerio ELOVL1b

63 Tetraodon nigroviridis ELOVL1b

98 == Takifugu rubripes ELOVL1b

Drosophila melanog (FBpp0081313)

Caenorhabditis elegans (F41H10.8.2)

71y Homo sapiens ELOVL3(l)
811 Pan troglodytes ELOVL3(l)
Mus musculus ELOVL3(l)
99

Rattus norvegicus ELOVL3(l)
Gasterosteus aculeatus ELOVL3(ll)
Oryzias latipes ELOVL3(ll)a

Oryzias latipes ELOVL3(Il)b
Tetraodon nigroviridis ELOVL3(ll)
68L Danio rerio ELOVL3(Il)

8 Homo sapiens ELOVL6

Pan troglodytes ELOVL6

Mus musculus ELOVL6

Rattus norvegicus ELOVL6
Monodelphis domestica ELOVL6

Anolis carolinensis ELOVL6

Gallus gallus ELOVL6

Ornithorhynchus anatinus ELOVL6
Danio rerio ELOVL6

Gasterosteus aculeatus ELOVL6

67 Oryzias latipes ELOVL6

53| Tetraodon nigroviridis ELOVL6

g2! Takifugu rubripes ELOVL6

99
51

58

r——
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Phylogenetic tree of ELOVL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model (WAG). The tree with the highest log likelihood (-6728.2914) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches ; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.9378)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 86 amino acid sequences. All positions containing gaps and missing

data were eliminated. There were a total of 135 positions in the final dataset.

Hsab

Hsab

Hsab

Hsab

Hsal

Hsal0

Hsa4



Fibroblast growth factor receptor-FGFR

65; Pan troglodytes FGFR4
81l Macaca mulatta FGFR4
Gorilla gorilla FGFR4
Homo sapiens FGFR4
Callithrix jacchus FGFR4
Oryctolagus cuniculus FGFR4
Equus caballus FGFR4
Dasypus novemcinctus FGFR4
Mus musculus FGFR4
Myotis lucifugus FGFR4
Canis familiaris FGFR4
Monodelphis domestica FGFR4
Gallus gallus FGFR4
Taeniopygia guttata FGFR4
Anolis carolinensis FGFR4
Xenopus tropicalis FGFR4
Danio rerio FGFR4
Gasterosteus aculeatus FGFR4
Oryzias latipes FGFR4
69 Takifugu rubripes FGFR4

g9 Tetraodon nigroviridis FGFR4
94 Takifugu rubripes FGFR3
Oryzias latipes FGFR3
Tetraodon nigroviridis FGFR3
Xenopus tropicalis FGFR3
54| B8r Gallus gallus FGFR3
Taeniopygia guttata FGFR3

95; Homo sapiens FGFR3
99[1 Macaca mulatta FGFR3
Mus musculus FGFR3
Rattus norvegicus FGFR3
Canis familiaris FGFR3

Pteropus vampyrus FGFR3
Equus caballus FGFR3
Bos taurus FGFR3
Dasypus novemcinctus FGFR3

89

[ | Callithrix jacchus FGFR1

Monodelphis domestica FGFR1
Oryctolagus cuniculus FGFR1

87} Mus musculus FGFR1

Pan troglodytes FGFR1

91|l Macaca mulatta FGFR1

Homo sapiens FGFR1
Ornithorhynchus anatinus FGFR1
89| Gallus gallus FGFR1

Taeniopygia guttata FGFR1
Anolis carolinensis FGFR1
Danio rerio FGFR1

Oryzias latipes FGFR1
Gasterosteus aculeatus FGFR1
69 Takifugu rubripes FGFR1

93~ Tetraodon nigroviridis FGFR1
62| 83, Danio rerio FGFR2

Takifugu rubripes FGFR2

77 Tetraodon nigroviridis FGFR2
Gasterosteus aculeatus FGFR2
64— Oryzias latipes FGFR2

74y Gallus gallus FGFR2
Taeniopygia guttata FGFR2
Anolis carolinensis FGFR2
Dasypus novemcinctus FGFR2
Oryctolagus cuniculus FGFR2
Pteropus vampyrus FGFR2
Mus musculus FGFR2

Equus caballus FGFR2

Gorilla gorilla FGFR2

Macaca mulatta FGFR2
Homo sapiens FGFR2

Pan troglodytes FGFR2

60

Ciona savignyi (ENSCSAVP_12875)

—
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Phylogenetic tree of FGFR family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model [1]. The tree with the highest log likelihood (-8688.1853) is shown. The percentage of trees in
which the associated taxa clustered together is shown next to the branches; only the values > 50% are shown
here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories
(+G, parameter = 1.5569)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 72 amino acid sequences. All positions containing gaps and missing

data were eliminated. There were a total of 255 positions in the final dataset.

Branchiostoma floridae (XP_002609019)

Hydra magnipapillata (XP_002157686)

Hsab

Hsa4

Hsa8

Hsal0



Actin Bnding LIM protein-ABLIM

50

97, Homo sapiens LIMD1
Mus musculus LIMD1
Gallus gallus LIMD1

g9 Homo sapiens WTIP

60

Mus musculus WTIP
Gallus gallus WTIP

Danio rerio WTIP

ggr Homo sapiens AJUBA
| | Mus musculus AJUBA
84L_ panio rerio AJUBA

88 Homo sapiens TRIPS
Mus musculus TRIP8

Homo sapiens LPP

92! Mus musculus LPP

Caenorhabditis elegans (F42G4)

98 | Homo sapiens ZYX

— 93

Homo sapiens ABLIM3
[M.ls musculus ABLIM3
Danio rerio ABLIM3

72{ Homo sapiens ABLIM1

Mus musculus ABLIM1
Gallus gallus ABLIM1

86|

Homo sapiens DMTN

lﬂ'us musculus DMTN
Gallus gallus DMTN

53[ Homo sapiens ABLIM2

Mus musculus ABLIM2

86 Mus musculus ZYX

Mus musculus FBLIM1
81||: Homo sapiens FBLIM1
Danio rerio FBLIM1

r Drosophila melanogaster (FBpp0289781)

0.5

g7l

Phylogenetic tree of ABLIM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-3334.3017) is shown. The percentage of trees in which the associated
taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma
distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 6.5443). The tree
is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 34 amino
acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 74 positions in the

final dataset.

Drosophila melanogaster (FBpp0088276)

Caenorhabditis elegans (FO9B9)

Hsa3

Hsal9

Hsal4

Hsa7

Hsa3

Hsa7

Hsal

Hsab

HsalO

Hsa8

Hsa4



Acyl-CoA Synthetase Family-ACSL

99; Homo sapiens ACSL6

Gorilla gorilla ACSL6

Bos taurus ACSL6

Equus caballus ACSL6

Mus musculus ACSL6

Rattus norvegicus ACSL6

Anolis carolinensis ACSL6
Pelodiscus sinensis ACSL6
Gallus gallus ACSL6

Taeniopygia guttata ACSL6
Xenopus tropicalis ACSL6

98 Takifugu rubripes ACSL6
Tetraodon nigroviridis ACSL6
Gasterosteus aculeatus ACSL6
67" Oryzias latipes ACSL6

99; Homo sapiens ACSL1

Mus musculus ACSL1
Bos taurus ACSL1

Equus caballus ACSL1
Gallus gallus ACSL1
Taeniopygia guttata ACSL1
Anolis carolinensis ACSL1
Pelodiscus sinensis ACSL1
Xenopus tropicalis ACSL1
Danio rerio ACSL1
Gasterosteus aculeatus ACSL1
79 Tetraodon nigroviridis ACSL1
100; Homo sapiens ACSL5

Gorilla gorilla ACSL5
00— Rattus norvegicus ACSL5
Mus musculus ACSL5
65 Bos taurus ACSLS

Gallus gallus ACSL5
Taeniopygia guttata ACSL5
Anclis carolinensis ACSL5
Pelodiscus sinensis ACSL5
Danio rerio ACSLS
Takifugu rubripes ACSLS5
Tetraodon nigroviridis ACSLS
Gasterosteus aculeatus ACSL5
Oryzias latipes ACSL5

94|

60

92 100 Ciona intestinalis (ENSCINP_5887)
_|:|: Ciona savignyi (ENSCSAVP_15381)
86 Branchiostoma floridae (XP_002608713)

Drosophila melanogaster (FBpp0074844)
Strongylocentrotus purpuratus (XP_787252)

Hydra magnipapillata (XP_002163162)

99 Drosophila melanogaster (FBpp0080167)
E|——|j.l\nophe\es gambiae (XP_314697)
Apis mellifera (XP_006571405)
100; Homo sapiens ACSBG2
Gorilla gorilla ACSBG2
Mus musculus ACSBG2
Rattus norvegicus ACSBG2
Equus caballus ACSBG2
Bos taurus ACSBG2
98, Homo sapiens ACSBG1
Gorilla gorilla ACSBG1
55 100 Bos taurus ACSBG1
Equus caballus ACSBG1

—

0.5
Phylogenetic tree of ACSL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (- 24273.8074) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches ; only the values > 50% are shown here. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (5 categories (+G, parameter = 2.0241). The tree is drawn to scale, with
branch lengths measured in the number of substitutions per site. The analysis involved 79 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 416 positions in the final dataset *1 another paralog
which is missing in mammals, *2 another paralog which is missing in tetrapods. These are named as ACSBG3A and ACSBG3B by

our group.

100 Rattus norvegicus ACSBG1
gg' Mus musculus ACSBG1

76 Gallus gallus ACSBG1

Anolis carolinensis ACSBG1

Xenopus tropicalis ACSBG1

Danio rerio ACSBG1

Xenopus tropicalis ACSBG3B

Danio rerio ACSBG3B

Gasterosteus aculeatus ACSBG3B

Oryzias latipes ACSBG3B

Branchiostoma floridae (XP_002602065)

Takifugu rubripes ACSBG3A a

Tetraodon nigroviridis ACSBG3A a

Takifugu rubripes ACSBG3A b

Tetraodon nigroviridis ACSBG3A b

Gasterosteus aculeatus ACSBG3A

Oryzias latipes ACSBG3A

96

Hsab

Hsa4

Hsal0

Hsal9

Hsal5

*1

*2



ADAM Metallopeptidase Domain-
ADAM

97, Homo sapiens ADAM19
Pan troglody tes ADAM19

Canis familiaris ADAM19

Bos taurus ADAM19

Mus musculus ADAM19

ga* Rattus norvegicus ADAM19

Danio reric ADAM19

Ory zias latipes ADAMIS

Tetraodon nigroviridis ADAM19

Takifugu rubripes ADAM19

Gasterosteus aculeatus ADAM19

8, Homo sapiens ADAM33

Pan troglodytes ADAM33
Canis familiaris ADAM33

99— Mus musculus ADAM33

Rattus nov egicus ADAM33

Bos taurus ADAM33

Danio rerio ADAM33

5ol Gaslersteus aculeatus ADAM33

92) Homo sapiens ADAM12

Mus musculus ADAM12
Rattus norvegicus ADAM12

Gallus gallus ADAM12

Analis carolinensis ADAM12

Danio rerio ADAM12

Oryzias latipes ADAM12 a
Tetraodon nigrov iridis ADAM12
Gasterosteus aculeatus ADAM12 a
Takifugu rubripes ADAM12 a
Oryzias latipes ADAM12 b
Takifugu rubripes ADAM12 b
Gasterosteus aculeatus ADAMI2 b
100— Ciona inalis (ENSCINP_10578)

L— Ciona savignyi (ENSCSAVP_10658)
Drosophila (FBpp0290713)
Apis mellifera (XP_008564725)
[of itis elegans (CO4A11)

Homo sapiens ADAMS

Mus musculus ADAMS

Rattus norv egicus ADAMES

Bus taurus ADAMS

Gallus gallus ADAMB

Takifugu rubripes ADAMS

Tetraodon nigrov iridis ADAMB a

Gasterosteus aculeatus ADAMB a

Oryzias latipes ADAMB

Danio rerio ADAME a

Danio rerio ADAMS b

Tetraodon nigroviridis ADAMS b

05— Gasterosteus aculeatus ADAMB b

6~ Homo sapiens ADAM?
Pan troglody tes ADAMT

%6~ Mus musculus ADAM?
E Rattus norv egicus ADAM7
Canis familiaris ADAM7
B Homao sapiens ADAM28
= Pan troglody tes ADAM28
Canis familiaris ADAM28

Mus musculus ADAMZ8
L gt Rattus norv egicus ADAM28

60) Danio reric ADAM28
Oryzias latipes ADAM28
Gasterosteus aculeatus ADAM28
Taklfugu rubripes ADAM28
Tetraodon nigrov iridis ADAM28

raranchlostomaf\urldaa (XP_002603851)
rotus purpuratus (NP_999635)

83 Homo sapiens ADAM15
Pan troglody tes ADAM15
97 Mus musculus ADAM15
100) Rattus norvegicus ADAM15
Bos taurus ADAM15
Canis familiaris ADAM15

77 Danio rerio ADAM15
Oryzias latipes ADAM1S
9| [L- Gasterosteus aculeatus ADAM15
Tetraodon nigrov iridis ADAM15

- Takifugu rubripes ADAM15

96, Homo sapiens ADAM21
Pan troglody tes ADAM21
Mus musculus ADAM21
Canis familiaris ADAM21
Bos taurus ADAM21

99, Homo sapiens ADAM29
[_| Pan troglody tes ADAM29
Mus musculus ADAM29
ol canis familiaris ADAM29
98, Homa sapiens ADAM20
Pan troglodytes ADAM20
Canis familiaris ADAM20
76 Bos taurus ADAM20

99, Homo sapiens ADAM30
Pan troglody tes ADAM30

8, Mus musculus ADAM30
9| E Rattus norvegicus ADAM30
Bos taurus ADAM30

91, Homo sapiens ADAMSA

Pan troglody tes ADAMIA
Mus musculus ADAMOIA

Rattus norvegicus ADAMIA
70! Canis familiaris ADAMIA
Gallus gallus ADAMIA

Anolis ADAMIA

Danm rerio ADAM9OA

Gasterosteus aculeatus ADAMOA

Ory zias latipes ADAM3A

Takifugu rubripes ADAMIA

Tetraodon nigroviridis ADAMOA
B

'— Danio rerio ADAM9I
ADAMIB

—

02

Bss'j_i Oryzias latipes ADAMSB
78 Tetraodon nigrov iridis ADAMSB

Phylogenetic tree of ADAM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-11932.4396) is shown. The percentage of trees in which the associated
taxa clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma
distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 2.3087)). The tree
is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 114 amino
acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 136 positions in the

final dataset. * represents new paralog which is missing in tetrapods.

Hsa5

Hsa20

Hsal0

Hsal0

Hsa8

Hsa8

Hsal

Hsal4

Hsa4
Hsal4

Hsal

Hsa8



ADAM Metallopeptidase with Thrombospondin Type 1 Motif-ADAMTS Gh L N S e Do

Dasypus novemcinctus ADAMTS1

Gallus gallus ADAMTS1 NTS
Xenopus fropicalis ADAI 1

Danio rerio ADAMTS1 Hsa21

Oryzias latipes ADAMTS1

Gasterosteus aculeatus ADAMTS1

g Tetraodon nigroviridis ADAMTS1
61 Homo sapiens ADAMTS4
Mus musculus ADAMTS4 I
Dasypus novemcinctus ADAMTS4
Homo sapiens ADAMTS8
Mus musculus ADAMTS8
Gallus gallus ADAMTS8
Tetraodon nigroviridis ADAMTS8 Hsall
Danio rerio ADAMTS8 a
Danio rerio ADAMTS8 b
Horm sapiens ADAMTS15A
Dasypus novermcinctus ADAMTS15A
Mus musculus ADAMTS15A
Xenopus tropicalis ADAMTS15A Hsall
Oryzias latipes ADAMTS15A
Gasterosteus aculeatus ADAMTS15A
Takifugu rubripes ADAMTS15A
Danio rerio ADAMTS15B
Tetraodon nigroviridis ADAMTS15B *
Oryzias latipes ADAMTS15B
Gasterosteus aculeatus ADAMTS15B
99- Homo sapiens ADAMTS5
Mus musculus ADAMTSS
Gallus gallus ADAMTS5
Xenopus tropicalis ADAMTS5 Hsa21
Oryzias latipes ADAMTS5
Gasterosteus aculeatus ADAMTSS
51 Takifugu rubripes ADAMTSS
[~ Ciona intestinalis (ENSCINP_30146)
100" Ciona savignyi (ENSCSAVP_19260)
Drosophila melanogaster (FBpp0082613)
94‘— Apis melifera (XP_006561641)
go Homo sapiens ADAMTS2
Mus musculus ADAMTS2
Dasypus novemcinctus ADAMTS2
Gallus gallus ADAMTS2 Hsab
Xenopus tropicalis ADAMTS2
Danio rerio ADAMTS2
Homo sapiens ADAMTS3
691 Dasypus novemcinctus ADAMTS3
941 Mus musculus ADAMTS3
Danio rerio ADAMTS3 Hsa4
Takifugu rubripes ADAMTS3
Gasterosteus aculeatus ADAMTS3
56~ Homo sapiens ADAMTS14 I

Hsal

98

89

93

98 M

100)
Dasypus novem::lnctus ADAMTSM Hsal0
Mus musculus ADAMT:
Ciona intestinalis (ENSCINP 34072)
96~ Homo sapiens ADAMTS17
Galls gallus ADANTST? -
allus gallus
Xenopu?s tropicalis ADAMTS17 Hsa15
Danio rerio ADAMTS17
Gasierost%s aculeatus igﬁmﬁlg
mo sapiens
750 Mus musculus ADAMTS 19 | Hsab
Branchiostoma floridae (XP_002601301)
Hydra magnipapillata (XP_002169841)
96 Homo sapiens ADAMTS18
Mus musculus ADAMTS18
Gallus gallus ADAMTS18
Xenopus tropicalis ADAMTS18
Danio rerio ADAMTS18 Hsal6
Oryzias latipes ADAMTS18
Gasterosteus aculeatus ADAMTS18
Takifugu rubripes ADAMTS18
gg Tetraodon nigroviridis ADAMTS18
69~ Homo sapiens ADAMTS16
9L Mus musculus ADAMTS16
Dasypus novemcinctus ADAMTS16
Xenopus tropicalis ADAMTS16
Dannopremo ApDAMTS16 H53.5
Gasterosteus aculeatus ADAMTS16
Takifugu rubripes ADAMTS16
go— Oryzias latipes ADAMTS16
L Ciona intestinalis (ENSCINP_19338)
—{7 Branchiostoma floridae (XP_002601614)
Apis melifera (XP_006570598)
83, Homo sapiens ADAMTS6
721l Mus musculus ADAMTS6
52 71| Gallus gallus ADAMTSE
7— Gasterosteus aculeatus ADAMTS6 H 5
Danio reric ADAMTS6 Sa
Oryzias latipes ADAMTS6
99|7glL— Tetraodon nigroviridis ADAMTS6
go- Takifugu rubripes ADAMTSE
100 Homo sapiens ADAMTS10
Mus musculus ADAMTS10
Gallus gallus ADAMTS10
Danio rerio ADAMTS10
94, Takifugu rubripes ADAMTS10 Hsal9
Tetraodon nigroviridis ADAMTS10
g2I Gasterosteus aculeatus ADAMTS10
61— Oryzias latipes ADAMTS10
ECuona intestinalis (ENSCINP_14955
Ciona savignyi (éNSCSAVP 7277))

99|

84
76|

94

ol 100!

Phylogenetic tree of ADAMTS family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model. The tree
with the highest log likelihood (-19039.7449) is shown. The percentage of trees in which the associated taxa clustered together is
shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was used to model evolutionary
rate differences among sites (5 categories (+G, parameter = 1.8369)). The tree is drawn to scale, with branch lengths measured in
the number of substitutions per site. The analysis involved 105 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 264 positions in the final dataset. * shows another paralog which is missing in tetrapods.



Homo sapiens HTR1B
Mus musculus HTR1B
Monodelphis domestlca HTR1B
Gallus gallus HTR1B
nolis carolinensis HTR1B Hsa6
Tetraodon nigroviridis HTR1B
Qryzias latipes HTR1B a
Oryzias latipes HTR1B b
Takifugu rubripes HTR1B
Danio rerio B
97 Takifugu rubripes HTR1D
Danio rerio
Anolis carolinensis HTR1D
Gallus gallus HTR1D Hsal
Monodelphis dorreshca HTRD1
Hot HTR1D

70

Adrenoceptor alpha -ADRA

90

Monodelphis domestica HTR1E H3a6
Gallus gallus HTR1E

Danio rerio HTR1E
70, Homo sapiens HTR1F
A\flusi. nruscmlnlus I-rrR']I_llf_mF

nolis carolinensis

Oryzias latipes HTR1F Hsa3
Taklfgu rubripes HTR1F
Telra on nigroviridis HTR1F
52— Oryzias latipes I

51 Tetraodon nigroviridis HTR1AB
nio rerio HTR1AB

Tetraodon ni m\:lriridis HTR1AA

Danio rerio
89 Xenopus tropicalis HTR1AA Hsa5
N Mus musculus HTR1AA
99 Homo sapiens HTR1AA
— Apis melifera (NP_001164579
——— Dr OSOShlla melancgaster (FBpp0085761)
————— AR melifera (NP_001011567)
Ciona intestinalis (ENSCINP_24469)

62 95, Mus musculus HTR7A
57[ Homo sapiens HTR7A

Tetraodon nigroviridis HTR?A Hsal0

Oryzias latipes

Takrfugu rubripes HTR?A

Tetraodon nigroviridis HTR7B I *

89

Danio rerio HTR7B
04! Oryzias latipes HTR7B
r Ciona |nlest|nal|s ENSCINP_9209
100 Ciona sawgng CSAVP 5042)
ranchiostoma floridae (XP_002608949)
Canis familiaris ADRA1D
Equus caballus ADRA1D
Mus musculus ADRA1D
Homo sapiens ADRA1D
Gorila qorila ADRA1D Hsa7
allus Al 1D

100

88 Gallus

8 Anolis carolinensis ADRA1D
gfalklfugu rubripes ADRA1D

53 E 1 Oryzias latipes ADRA1D

Homo sapiens ADRA1A
93|

84

Mus musculus ADRA1A
Monodelphis domestica ADRA1A
Gallus gallis ADRATA Hsa?0
Pelodiscus sinensis ADRA1A
Xenopus tropicalis ADRA1A
Pamo rerio Al 1A
93 Homo sapiens ADRA1B
Mus musculus ADRA1B
Monodelphis domestica ADRA1B
Gallus gallus ADRA1B
Danio rerio ADRA1B a
94, Takifugu rubripes ADRA1B a Hsa5
Tetraodon nlgrowndls ADRA1B a Sa.
Oryzias latipes ADRA1TB
Danio rerio ADRA1B b
Takifugu rubripes ADRA1B b
1% Tetraodon nigroviridis ADRA1B b
98, Takifugu rubrip L HTRGAB *
|_| Tetraodon nigroviridis HTRGAB
Danio rerio HTRSAA
Gallus gallus HTRSAA
An%hs carolinensis HTRGAA
orilla gorilla HTRGAA
891 Nacaca molatta FTRSAA Hsa7
Homo sapiens HTR5AA
Mus musculus HTRSAA
Canis familiaris HTRSAA
Equus caballus HTR5AA

Strongylocentrotus purpuratus (XP_003724366)
Branchiostoma floridae (XP_002595000)
83| Ciona savignyi (ENSCSAVP_15309)
9 Takifugu rubripes ADRA2AB

78

94

70 7L Oryzias latipes ADRA2AB *
Danio rerio ADRA2AB
64 Homo sapiens ADRAZAA
Mus musculus ADRA2A Hsalo

ga| |- CGallus gslgus ADRA2AA
71 Homo sapiens ADRA2B
Mus musculus ADRA2B Hsa?2
Xenopus tropicalis ADRA2B
Danio rerio ADRAZ2B

Gallus gallus ADRA2CA
Xenopus tropicalis AélﬁAZCA

Danio rerio

Or¥zms latipes ADRA2CA Hsa4

ugu rubripes ADRA2CA

Tetraodon nigroviridis ADRA2CA

Oryzias latipes ADRA2CB
Tetraodon nigroviridis ADRA2CB *

55 Takifugu rubripes ADRA2CB

94

0.2

Phylogenetic tree of ADRA family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-7843.8634)is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values =2 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 1.1388)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 112 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 136 positions in the final dataset. * shows another paralog which is missing in tetrapods.



Annexin A-ANXA

78, Homo sapiens ANXASA
g0 2! Gorilla goilla ANXASA
Mus musculus ANXASA
Monodelphis domestica ANXASA
83— Gallus gallus ANXASA
Taeriopygia guttata ANXASA
Anolis carolinensis ANXASA
o) T Pelodiscus sinensis ANXASA

Xenopus tropicalis ANXASA

Danio rerio ANXASA
Takifugu rubripes ANXASA
Tetraodon nigroviridis ANXASA
Gastersteus aculeatus ANXASA
72 Onzias latipes ANXASA

Danio rerio ANXASB
4'_7‘:Telaudon nigroviridis ANXASB
00 Gastersteus aculeatus ANXASE

98 g1 Homo sapiens ANXAG

81

3785 Gorilla gorilla ANXAB
Wus musculus ANXAS

o8 Monodelphis domestica ANXAG
Gallus gallus ANXAB

PT io rerio ANXAG
Oryzias latipes ANXAB
Gasterosteus aculeatus ANXAG
) Tetraodon nigroviridis ANXAB
60 Takifugu rubripes ANXAG
gs[ Homo sapiens ANXABL2
Homo sapiens ANXABL1
Homo sapiens ANXAB
Mus musculus ANXAS
Monodelphis domestica ANXAS
Gallus gallus ANXAB
Taeniopygia guttata ANXAS
88 Pelodiscus sinensis ANXAS
89, Homo sapiens ANXA4
Gorilla gorilla ANXA4
Mus musculus ANXA4
Gallus gallus ANXA4
Taeniopygia guttata ANXA4
Pelodiscus sinensis ANXA4
Danio rerio ANXA4
Tetraodon nigroviridis ANXA4
Oryzias |atipes ANXA4
60 Gastemsteus aculeatus ANXA4
99 Homo sapiens ANXA11
Gorilla gorilla ANXA11
Mus musculus ANXA1T1
Monodelphis domestica ANXAT1
Gallus gallus ANXAT1
Taeniopygia guttata ANXA11
Pelodiscus sinensis ANXA11
Xenopus tropicalis ANXA11
Dania rerio ANXA11a
Tetraodon nigroviridis ANXA11 a
Takifugu mbripes ANXA11a
Oryzias latipes ANXA11 a
Tetraodon nigroviridis ANXA11 b
Takifugu bripes ANXA11b
Oryzias latipes ANXA11b
Gasterosteus aculeatus ANXA11
Danio rerio ANXA11 b

100|

91, Homo sapiens ANXAT
95 Gorilla gorilla ANXAT
Mus musculus ANXAT
Monodelphis domestica ANXAT
Gallus gallus ANXAT
Taeniopygia guttata ANXAT

%2 Xenopus tropicalis ANXAT
flondas (XP_002610358)
P_783004)
Apis mellifera (XP_006566650)
) o is elegans (T07C4)
81 Homo sapiens ANXA13
Gorilla gorilla ANXA13
Mus musculus ANXA13
Gallus gallus ANXA13
Taeniopygia gutiata ANXA13
%0 Pelodiscus sinensis ANXA13
Anolis carolinensis ANXA13
78 Xenopus tropicalis ANXA13
|— Danio rerio ANXA13 a
73— Takfugu mbripes ANXA13 a
s aculeatus ANXA13 a
100 L Onyias latipes ANXA13 a
Danio rerio ANXA13 b
65 Gastemsteus aculeatus ANXA13 b
Oryzias |atipes ANXA13 b
Takifugu rubripes ANXA13 b
52— Tetraodon nigroviridis ANXA13 a
(XP_798157)

Homo sapiens ANXA10
Gorilla gorilla ANXA10

Mus musculus ANXA10
Gallus gallus ANXAT0
Taeniopygia guttata ANXA10

85,
73

100

751— Pelodiscus sinensis ANXA10
Xenopus tropicalis ANXA10

Monodelphis domestica ANXA3
Anolis camlinensis ANXA3
Pelodiscus sinensis ANXA3
Xenopus tropicalis ANXA3

97|

61

99 Tetraodon i ANXA3
Takifugu ubripes ANXAS
Gasternsleus aculeatus ANXA3 a
Gasterosteus aculeatus ANXA3 b
B Danio refio ANXA3

59 Homo sapians ANXA 1
Gorilla gorilla ANXA1
Mus musculus ANXA1
Gallus gallus ANXA1
Taeniopygia guttata ANXA1
Anolis carolinensis ANXA1
Pelodiscus sinensis ANXA1
Xenopus tropicalis ANXA1
Gastersteus aculealus ANXAT a
Takifugu ubripes ANXAT a
Onyzias latipes ANXA1a
Danio rerfio ANXA1

[———— Onpias latipes ANXA1b
ool Gast aculeatus ANXA1 b
Takifugu rubripes ANXA1 b

g2|Homo sapiens Al

Gorilla gorilla ANXA2
Mus musculus ANXA2
Monodelphis domestica ANXA2
80 Gallus gallus ANXA2
Taeniopygia guttata ANXA2
Anolis carolinensis ANXAZ
Xenopus topicalis ANXAZ

Gasterosteus aculeatus ANXA2 a

—i 5

a1

Oryzias latipes ANXAZ
Tetraodon nigroviridis ANXA2 a
Danio rerio ANXAZ2 a
Danio rerio ANXAZ b
Gasterosteus aculeatus ANXA2 b
Takifugu rubripes ANXA2
79 Tetraodon nigroviridis ANXA2 b
[ Monodelphis domestica ANXAS

Phylogenetic tree of ANXA family.

Mus musculus ANXAS
100'—{_[ Goiilla gorilla ANXAS
«0 Homo sapiens ANXAY

99

Hsa4

Hsab

Hsal0*

Hsa2

HsalO

Hsal0

Hsa8

Hsa4

Hsa4

Hsa9

Hsalb5

I Hsal

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG. The tree with the highest log likelihood (-
18885.4229) is shown. The percentage in which the associated taxa clustered together is shown next to the branches; only the values = 50% are
shown here. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 2.0321)).
The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. Analysis involved 58 amino acid sequences. The
analysis involved 146 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 189 positions in
the final dataset. 10* shows one human specific duplication on chromosome 10. * shows another paralog which is missing in tetrapods.



ArfGAP(Ankyrin Repeat and PH Domain)-ARAP

Homo sapiens AGAPS
53 Homo sapiens AGAP8
Homo sapiens AGAP7
1] Homo sapiens AGAP9 Hsalo*
g4 Homo sapiens AGAP10
73| Homo sapiens AGAP4
Homo sapiens AGAPE
Homo sapiens AGAP1
Mus musculus AGAP1
g Rattus norvegicus AGAP1
Danio rerio AGAP1
Ory zias latipes AGAP1 H58.2
Takifugu rubripes AGAP1
Tetraodon nigrov iridis AGAP1
Homo sapiens AGAP3
Mus musculus AGAP3
Rattus norvegicus AGAP3
Sal\ps ga_\lu'géﬂpi\?;:g%
anio rerio
80|| Takif ugu rubripes AGAP3 Hsa7
Tetraoden nigroviridis AGAP3
Ory zias latipes AGAP3
Gasterosteus aculeatus AGAP3
Homo sapiens AGAP2
Rattus norvegicus AGAP2
Takifugu rubiipes AGAP2
akif ugu rubripes a
Gasterosteus aculeatus AGAP2 a Hsalz
551 Tetraodon nigrov iridis AGAP2
Takif ugu rubripes AGAP2 b
Gasterosteus aculeatus AGAP2 b
‘}:aenurhabdilis elegans (Y 39A1A)

Ezi—' Homo sapiens ACAP1

Mus musculus ACAP1
Rattus norvegicus ACAP1
Danio rerio ACAP1
Ory zias latipes ACAP1 Hsa‘17
Takifugu rubripes ACAP1
Tetraodon nigroviridis ACAP1
£r Homo sapiens ACAP2
Rattus norvegicus ACAP2
Mus musculus ACAP2
Gallus gallus ACAP2
g4 Xenopus tropicalis ACAP2
Danio rerio ACAP2 a Hsa3
Takif ugu rubripes ACAP.
Ory zias latipes ACAP2 a
Gasterosteus aculeatus ACAP2
Tetraodon nigrov iridis ACAP2
Danio rerio ACAP2 b
Homo sapiens ACAP3
Mus musculus ACAP3
5 Xenopus tropicalis ACAP3
Gallus gallus ACAP3
Anclis carolinensis ACAP3
Takifugu rubripes ACAP2 a
Tetraodon nigrov iridis ACAP3 a Hsal
Gasterosteus aculeatus ACAP3 a
Danio reric ACAP3
Takif ugu rubripes ACAP3 b
50|} Tetraodon nigrov iridis ACAP3 b
Gasterosteus aculeatus ACAP3 b

g

QOry zias latipes ACAP3
Homo sapiens ASAP2
Anglis carolinensis ASAP2
Gallus gallus ASAP2
Mus musculus ASAP2
Rattus norvegicus ASAP2
8 Danio reric ASAP2 Hsaz
Gasterosteus aculeatus ASAP2
| Takif ugu rubripes ASAP2
lTetraodon nigrov iridis ASAP2
Homo sapiens ASAP1
Rattus norvegicus ASAP1
Mus musculus ASAP1
Anolis carolinensis ASAP1
Gallus gallus ASAP1
Xenopus tropicalis ASAP1
Tetraodon nigroviridis ASAP1 Hsa‘8
Takifugu rubripes ASAP1
Gasterosteus aculeatus ASAP1
'L Danio rerio ASAP1
Ciona savignyi (ENSCSAVP_1008)
98 Homo sapiens ASAP3
Mus musculus ASAP3
Rattus norvegicus ASAP3
éal\us gallus ASAP3
Anolis carolinensis ASAP3
Danio reric ASAP3 Hsal
Oryzias latipes ASAP3
74} Tetraodon nigrov iridis ASAP3
gg Takifugu rubripes ASAP3
92y Homo sapiens ARAP1
56 Mus musculus ARAP1
Rattus norvegicus ARAP1
Takif ugu rubripes ARAP1 Hsall
Ory zias latipes ARAP1
Gasterosteus aculeatus ARAP1
8 Homo sapiens ARAP2
Rattus norv egicus ARAP2
Mus musculus ARAP2
Danio rerio ARAP2
Takifugu rubripes ARAP2 H3a4
I7F Anolis carolinensis ARAP2
Gallus gallus ARAP2
Xenopus tropicalis ARAP2
p5; Homo sapiens ARAP3A
Rattus norvegicus ARAP3A I
Mus musculus ARAP3A
5Gallus gallus ARAP3B Hsa5
Anolis carolinensis ARAP3B
Xenopus tropicalis ARAP3B
| ——— | Danio rerio ARAP3B *
5. Ory zias latipes ARAP3B
Tetraodon nigrov iridis ARAP3B
g1- Gasterosteus aculeatus ARAP3B

0
3o

Phylogenetic tree of ARAP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-6494.4580) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 2.4507). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 116 amino acid sequences. All positions containing gaps
and missing data were eliminated. There were a total of 101 positions in the final dataset. *10 shows human specific duplication on
chromosome 10. * shows another paralog with deleted mammals.



Calcium/calmodulin-dependent protein kinase -CAMK

95, Homo sapiens CAMK2B
Mus musculus CAMK2B Hsa7
Takifugu rubripes CAMK2B a
Takifugu rubripes CAMK2B b
Takifugu rubripes CAMK2D
Homo sapiens CAMK2D Hsa4
84! Mus musculus CAMK2D
Takifugu rubripes CAMK2A
Mus musculus CAMK2A Hsab5
Homo sapiens CAMK2A
Homo sapiens CAMK2G
Mus musculus CAMK2G I Hsalo

— 59 Homo sapiens DCLK3
| tGaIlus gallus DCLK3
84
68 Pelodiscus sinensis DCLK3 Hsa3

Danio rerio DCLK3
—— Ciona intestinalis (ENSCINP_10112)
Takifugu rubripes CAMK4
Gallus gallus CAMK4 Hsab

66 Homo sapiens CAMK4

89! Mus musculus CAMK4
Drosophila melanogaster (FBpp0088134)
Ciona intestinalis (ENSCINP_23118)
96 Homo sapiens CAMK1
Mus musculus CAMK1 Hsa3
Takifugu rubripes CAMK1

73

72

Homo sapiens PNCK
97 Mus musculus PNCK I HsaX
Homo sapiens CAMK1D
Mus musculus CAMK1D I Hsal0

Takifugu rubripes CAMK1G
Gallus gallus CAMK1G
2 Homo sapiens CAMK1G Hsal
74 Mus musculus CAMK1G
| Homo sapiens PSKH1
Mus musculus PSKH1 Hsald
%0 Takifugu rubripes PSKH1
Takifugu rubripes PSKH2
|Homo sapiens PSKH2 HS&B
92! Mus musculus PSKH2
I:akifugu rubripes CAMKV a
59— Takifugu rubripes CAMKV b
L Gallus gallus CAMKV Hsa3
Homo sapiens CAMKV
Mus musculus CAMKV
Homo sapiens DCX HsaX
Mus musculus DCX I sa
99 Homo sapiens DCLK1 H
Gallus gallus DCLK1 I sal3
Homo sapiens DCLK2
Mus musculus DCLK2 Hsa4

51 Gallus gallus DCLK2
Takifugu rubripes DCLK2

M

0.5

Phylogenetic tree CAMK family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG) . The tree with the highest log likelihood (-2131.3412)is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (+G, parameter = 3.7351). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 53 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 54 positions in the final dataset.



Cyclin-CCN

Homo sapiens CCNB1A
93| Pan troglodytes CCNB1A
Mus musculus CCNB1A
Canis familiaris CCNB1A
Bos taurus CCNB1A
Danio reric CCNB1A
Takifugu rubripes CCNB1A
Tetraodon nigrov iridis CCNB1A
62 Gaslerosteus aculeatus CCNB1A
Oryzias latipes CCNB1A
Danio rerio CCNB1B a
Danio rerfio CCNB1B b
Gasterosteus aculeatus CCNB1B
Takif ugu rubripes CCNB1B
Tetraodon nigrov iridis CCNB1B
60! Ory zias latipes CCNB1B
83, Homo sapiens CCNB2
Pan troglody tes CCNB2
Mus musculus CCNB2
¢! Canis familiais CCNB2
Bos taurus CCNB2
Gallus gallus CCNB2
Homo sapiens CCNO
Pan troglodytes CCNO
Canis familiaris CCNO
Mus musculus CCNO
Bos taurus CCNO
Gallus gallus CCNO
Gasterosteus aculeatus CCNO
Takifugu rubripes CCNO
33! Tetraodan nigrov iridis CCNO
Ciona intestinalis (ENSCINP_14375)
57 Homo sapiens CCNB3
Mus musculus CCNB3

64

Bos taurus CCNB3

Canis familiaris CCNB3

Danio rerio CCNB3

Ory zias latipes CCNB3

o Takifugu rubripes CCNB3

20 e Tetraodon nigrovirida CCNB3
9

5 Ciona intestinalis (ENSCINP_15869)
Ciona savignyi (ENSCSAVP_5337)
6l Apis mellifera (XP_397108)
D hil (FBpp0084103)

Homo sapiens CCNA2 89
51| Canis familiaris CCNA2
Bos taurus CCNA2
Mus musculus CCNA2
Gallus gallus CCNA2
Tetraodon nigroviridis CCNA2
Gasterosteus aculeatus CCNA2

Takif ugu rubripes CCNA2
541 Ory zias latipes CCNA2
98, Ciona intestinalis (ENSCINP_17285)
Ciona savignyi (ENSC SAVP_17549)
Branchiostoma floridae (XP_002598359)

NP_999646]
82, fomo sapiens CCNATA (NP )
Pan troglodytes CCNA1A
Bos taurus CCNA1A
Canis familiaris CCNA1A
Mus musculus CCNATA
70l Gallus gallus CCNA1A
Ory zias latipes CCNA1B
Takifugu rubripes CCNA1B
67 Tetraodon nigroviridis CCNA1B
Homo sapiens CCNE2
Pan troglody tes CCNE2
Canis familiaris CCNE2
Mus musculus CCNE2
Bos taurus CCNE2
Gallus gallus CCNE2
Danio rerio CCNE2
63 Tetraodon nigrov iridis CCNE2
Takifugu rubripes CCNE2
Gasterosteus aculealus CCNE2
Ory Zias latipes CCNE2
Homo sapiens CCNE1
Pan troglodytes CCNE1
Bos taurus CCNE1
Canis familiaris CCNE1
Danio rerio CCNE1

Tetraoden nigroviridis CCNE1
Takif ugu rubripes CCNE1

91L Gasterosteus aculeatus CCNE1
|- Ciona savignyi (ENSCSAVP_8111)

Giona intestinalis (ENSCINP_12022)

Caenorhabditis elegans (C37A2)

Mus musculus CCND2

Canis familiaris CCND2

Bos taurus GCND2

Homo sapiens CCND2

Oryzias latipes CCND2 a

Gasterosteus aculeatus CCND2 a

64| Tetraodon nigrov iridis CCND2 a

Takifugu rubripes CCND2 a

Danio rerio CCND2 a

Danio rerio CCND2 b
Gasterosteus aculeatus CCND2 b
Tetraodon nigroviridis CCND2 b
95! Takifugu rubripes CCND2 b
Homo sapiens CCND1

Bos taurus CCND1

Canis familiaris CCND1

Mus musculus GCND1

Danio reric CCND1

Tetraodon nigrov iridis CCND1
Gasterosteus aculeatus CCND1

Oryzias latipes CCND1

Homo sapiens CCND3

—

0.2

Phylogenetic tree of CNN family.

Pan troglodytes CCND3
Mus musculus CCND3
Bos taurus CCND3

Canis familiaris CCND3

'_55 Ciona intestinalis (ENSCINP_26930)
g7! Ciona savignyi (ENSCSAVP_6265)

98|

Hsab5

Hsal5

Hsab

HsaX

Hsa4

Hsal3

Hsa8

Hsal9

Hsal?

Hsall

Hsab

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-4294.8347) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution
was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 2.0254)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 116 amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total of 75 positions in the final
dataset. * is another paralog which is missing in tetrapods.
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Phylogenetic tree of COL family

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-2541.5152) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 2.1432). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 63 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 38 positions in the final dataset.



Cytoplasmic Polyadenylation Element Binding

Protein-CPEB
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Phylogenetic tree of CEBP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood (-1594.6120) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
1.1473)). The analysis involved 41 amino acid sequences. All positions containing gaps and missing data were
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eliminated. There were a total of 126 positions in the final dataset.



Dickkopf WNT Signaling Pathway Inhibitor -DKK
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Phylogenetic tree of DKK family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood (-2419.3572) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
1.1862)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 45 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of
94 positions in the final dataset.
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Distal-less homeobox -DLX
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Phylogenetic tree DLX family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-1224.0126)is shown. The percentage of trees in which the associated taxa clustered together
is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 0.9081). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 80 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 54 positions in the final dataset.



DnaJ (Hsp40) homolog -DNAJ
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Phylogenetic tree DNAJ family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG) . The tree with the highest log likelihood (-2848.3983) is shown. The percentage of trees in which the associated
taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma
distribution was used to model evolutionary rate differences among sites (+G, parameter = 6.9606)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 30amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total of 65 positions in the final

dataset.
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Dedicator of cytokinesis -DOCK
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Phylogenetic tree of DOCK family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood ((-18205.3205) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 3.1766 )). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 111 amino acid sequences. All positions containing gaps and

missing data were eliminated. There were a total of 342 positions in the final dataset.
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Dual specificity phosphatase -DUSP
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Phylogenetic tree DUSP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-5365.7665) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 1.9105)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 137 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 90 positions in the final dataset. * shows another paralog which is missing in tetrapods



Early B-cell Factor -EBF
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Phylogenetic tree of EBF family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-4301.3288) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution
was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 0.6392)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 34 amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total of 406 positions in the final

dataset.
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Early Growth Response-EGR
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Phylogenetic tree of EGR family

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG) . The tree with the highest log likelihood (-1744.4131) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter
=2.6053)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The

analysis involved 58 amino acid sequences. All positions containing gaps and missing data were eliminated. There were
a total of 54 positions in the final dataset.



Eukaryotic Translation Initiation Factor 4E Binding Protein-EIF4EBP
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Phylogenetic tree of EIF4AEBP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-1807.8739) is shown. The percentage of trees in which the associated
taxa clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma
distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 0.6808)). The
analysis involved 35 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a
total of 87 positions in the final dataset. * shows another paralog which is missing in tetrapods.



Fibroblast Growth Factor-FGF
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Phylogenetic tree of FGF family

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood(-2888.5497) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
2.9702)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 37 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of

117positions in the final dataset.
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G Protein-Coupled Receptor-GPR
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Loxodonta africana GPR123

Mus musculus GPR123

Xenopus tropicalis GPR123

5 Taeniopygia guttata GPR123

Gallus gallus GPR123

8L Anolis carolinensis GPR123

741 Takifugu rubripes GPR123

96| - Tetraodon nigroviridis GPR123

Oryzias latipes GPR123

63— Gasterosteus aculeatus GPR123 a
Gasterosteus aculeatus GPR123 b
85— Danio rerio GPR123

Macaca mulatta GPR125
Homo sapiens GPR125
Gorilla gorilla GPR125
Dasypus novemcinctus GPR125

76

Loxodonta africana GPR125

Rattus norvegicus GPR125
5L Mus musculus GPR125

Bos taurus GPR125

51! Felis catus GPR125

Equus caballus GPR125

Gallus gallus GPR125
Taeniopygia guttata GPR125
Pelodiscus sinensis GPR125
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Phylogenetic tree of GPR family.
The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).

The tree with the highest log likelihood (-4572.9392) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 1.7798). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 57 amino acid sequences. All positions containing gaps

and missing data were eliminated. There were a total of 139 positions in the final dataset.
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G protein Regulated Inducer of Neurite Outgrowth-GPRIN

34~ Homo sapiens GPRIN3
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— Gallus gallus GPRINZ
87 L—— Xenopus tropicalis GPRIN2
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1

Phylogenetic tree of GPRIN family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model(WAG). The tree with the highest log likelihood (-6159.2196) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
5.0172)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 10 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of
289 positions in the final dataset.



Glutamate Receptor lonotropic-GRI
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Phylogenetic tree of GRI family.
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The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-12184.6783) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 2.6056)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 133 amino acid sequences. All positions containing gaps and
missina data were eliminated. There were a total of 258 positions in the final dataset.



G protein-coupled receptor kinase-GRK St Hon moseinus AKTS
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Phylogenetic tree of GRK family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-12617.6823) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 1.1833). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 145 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 239positions in the final dataset.



Heterogeneous nuclear ribonucleoprotein- HNRNP
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Phylogenetic tree HNRNP family. 05
The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .

The tree with the highest log likelihood (-8043.6055)is shown. The percentage of trees in which the associated taxa clustered together
is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 5.4700)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 61 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 146 positions in the final dataset. * shows another paralog which is missing in tetrapods.



HtrA Serine Peptidase-HTRA
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Branchiostoma floridae (XP_002603825)
88 7 Apis mellifera (XP_624354)
9l Anopheles gambiae (XP_310886)
50 Drosophila melanogaster (FBpp0303078)

Phylogenetic tree of HTRA family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-4799.12708) is shown. The percentage of trees in which the associated
taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma
distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 1.1483)). The tree
is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 74 amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total of 154 positions in the final

dataset.
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Kv Channel Interacting Protein-KCNIP
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Oryzias latipes KCNIP1
Gasterosteus aculeatus KCNIP1 a
Danio rerio KCNIP1
Tetraodon nigroviridis KCNIP1 b
Takifugu rubripes KCNIP1 b
Gasterosteus aculeatus KCNIP1 b

Homo sapiens KCNIP4

86| Mus musculus KCNIP4

Canis familiaris KCNIP4

Bos taurus KCNIP4

Monodelphis domestica KCNIP4
Gallus gallus KCNIP4

Danio rerio KCNIP4

Oryzias latipes KCNIP4
Gasterosteus aculeatus KCNP4
Takifugu rubripes KCNIP4

75 Tetraodon nigroviridis KCNIP4
Homo sapiens KCNIP2

Pan troglodytes KCNIP2
Callithrix jacchus KCNIP2

L Pongo abelii KCNIF2

45 Mus musculus KCNIP2

—|- Rattus norvegicus KCNIP2

66

o
©

I Canis familiaris KCNIP2

I Equus caballus KCNIF2
Felis catus KCNIPZ
Loxodonta africana KCNIP2
Gallus gallus KCNIP2

87\ Taeniopygia guttata KCNIP2
Tetraodon nigroviridis KCNIP2
ﬁEOryzias latipes KCNIP2
69— Gasterosteus aculeatus KCNIP2
Homo sapiens KCNIP3
Gorilla gorilla KCNIP3
93|' Pan troglodytes KCNIP3
Pongo abelii KCNIP3
60 L Macaca mulatta KCNIP3
Mus musculus KCNIP3
Canis familiaris KCNIP3
Myotis lucifugus KCNIP3

67

Xenopus tropicalis KCNIP3

Oryzias latipes KCNIP3 a
Tetraodon nigroviridis KCNIP3 a

Danio rerio KCNIP3 a

Oryzias latipes KCNIP3 b

Gasterosteus aculeatus KCNIP3 b

Tetraodon nigroviridis KCNIP3 b

93! Takifugu rubripes KCNIF3
Danio rerio KCNIP3 b

|Ciona intestinalis (ENSCINP_22813)

]

0.1

100L—— Ciona savignyi (ENSCSAVP _6439)

Phylogenetic tree of KCNIP family.

Hsab

Hsa4

HsalO

Hsa2

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood (-3289.5504) is shown. The percentage of trees in which the

associated taxa clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
1.1807)). The analysis involved 63 amino acid sequences. All positions containing gaps and missing data were

eliminated. There were a total of 175

positions in the final dataset.



Kruppel-like factor-KLF
Tetraodon nigroviridis KLF3
0L Mus musculus KLF3 Hsa4
Homo sapiens KLF3
Tetraodon nigroviridis KLF8
Homo sapiens KLF8 HsaX
99! Mus musculus KLF8
Tetraodon nigroviridis KLF12
Xenopus tropicalis KLF12
Mus musculus KLF12 Hsal3
Homo sapiens KLF12
Drosophila melanogaster (FBpp0292301)
Drosophila melanogaster (FBpp0305280)
Tetraodon nigroviridis KLF6 b
Tetraodon nigroviridis KLF6 a Hsal0
Homo sapiens KLF6
Homo sapiens KLF7
Mus musculus KLF7
66|~ Xenopus tropicalis KLF7 Hsa2
Tetraodon nigroviridis KLF7
Homo sapiens KLF5
Mus musculus KLF5
Tetraodon nigroviridis KLF5 a Hsal3
Tetraodon nigroviridis KLF5 b
Ciona intestinalis (ENSCINP_22836)
92 Homo sapiens KLF1
Mus musculus KLF1 I
70 60— Gasterosteus aculeatus KLF2 b
Gasterosteus aculeatus KLF2 a
Xenopus tropicalis KLF2 Hsal9
Homo sapiens KLF2
58 Homo sapiens KLF4
Mus musculus KLF4
Xenopus tropicalis KLF4 Hsa4
Tetraodon nigroviridis KLF4
Tetraodon nigroviridis KLF15
9 Homo sapiens KLF15 Hsa3
gg! Mus musculus KLF15
— Ciona intestinalis (ENSCINP_18840)
Homo sapiens KLF11
Xenopus tropicalis KLF11
Tetraodon nigroviridis KLF11 a Hsa2
Tetraodon nigroviridis KLF11 b
Xenopus tropicalis KLF10
oL Mus musculus KLF10 Hsa8
76! Homo sapiens KLF10

93 Danio rerio KLF17A *
] 93 4{Takifugu rubripes KLF17A
Gasterosteus aculeatus KLF17A
L Caenorhabditis elegans (Y40B1A)
76 Homo sapiens KLF9
497&% musculus KLF9 Hsa9
62 Xenopus tropicalis KLF9

97~ Homo sapiens KLF14
86 Mus musculus KLF14 Hsa7
Hsal9

60

88

69

52

75

63

Hsal9

77

52 Homo sapiens KLF16
72+ Mus musculus KLF16 I
Tetraodon nigroviridis KLF13 b ‘

Tetraodon nigroviridis KLF13 a
Xenopus tropicalis KLF13
Mus musculus KLF13

62l Homo sapiens KLF13

Hsal5

———— Homo sapiens KLF17
ggl————— Mus musculus KLF17

Hsal

M
0.2

Phylogenetic tree KLF family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-3227.7658)is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 0.5983)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 63 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 86 positions in the final dataset. * shows another paralog which is missing in tetrapods.



Mitogen-activated protein kinase-MAPK

97 Danio rerio MAPK12 b
Oryzias latipes MAPK12 b
0 4';‘Eeasterosteus aculeatus MAPK12 b
60 Takifugu rubripes MAPK12 b
Oryzias latipes MAPK12 a
Danio rerio MAPK12 a
Gasterosteus aculeatus MAPK12 a H Sa22
Takifugu rubripes MAPK12 a
90' Tetraodon nigroviridis MAPK12
Xenopus tropicalis MAPK12
Anolis carolinensis MAPK12
Gallus gallus MAPK12
Homo sapiens MAPK12
Mus musculus MAPK12
99— Mus musculus MAPK13
Homo sapiens MAPK13
Gallus gallus MAPK13
Anolis carolinensis MAPK13
Xenopus tropicalis MAPK13
66 Danio rerio MAPK13 Hsa6
Oryzias latipes MAPK13
Gasterosteus aculeatus MAPK13
23 Takifugu rubripes MAPK13
99— Tetraodon nigroviridis MAPK13
Caenorhabditis elegans (B0218)
Hydra magnipapillata (XP_002156118)

67p Homo sapiens MAPK11
66[ Macaca mulatta MAPK11
991l Mus musculus MAPK11

Equus caballus MAPK11

Danio rerio MAPK11 Hsa22
o7 Gasterosteus aculeatus MAPK11
82 Takifugu rubripes MAPK11

79 Tetraodon nigroviridis MAPK11

Apis mellifera (XP_395384)

Drosophila melanogaster (FBpp0080111)

Ciona savignyi (ENSCSAVP_5272)

Oryzias latipes MAPK14 b

Oryzias latipes MAPK14 a

93 Anolis carolinensis MAPK14

Gallus gallus MAPK14 Hsa6

Mus musculus MAPK14

100" Homo sapiens MAPK14

79— Apis mellifera (XP_006557304)

ﬂ‘:ﬁ Anopheles gambiae (XP_310236)
Drosophila melanogaster (FBpp0291573)

98

94

99,

Hydra magnipapillata (XP_002156470)

Nematostella vectensis (XP_001637588)
Amphimedon queenslandica (XP_003384215)
Strongylocentrotus purpuratus (XP_786040)

Ciona intestinalis (ENSCINP_18935)

Homo sapiens MAPK9

99[ Mus musculus MAPKS

Gallus gallus MAPK9

88! Anolis carolinensis MAPK9 Hsa5
Takifugu rubripes MAPK9

Danio rerio MAPK9
60" Oryzias latipes MAPK9

96 Homo sapiens MAPK8
72{;\/&15 musculus MAPKS

100|

Rattus norvegicus MAPK8

86' Anolis carolinensis MAPKS Hsalo
Takifugu rubripes MAPK8

100 Danio rerio MAPK8

Oryzias latipes MAPK8

55 Homo sapiens MAPK10

1| Canis familiaris MAPK10

Mus musculus MAPK10

- Anolis carolinensis MAPK10

74| Oryzias latipes MAPK10

Gasterosteus aculeatus MAPK10 Hsa4

94/ Danio rerio MAPK10

63| Takifugu rubripes MAPK10

Tetraodon nigroviridis MAPK10

60|

0.1

Phylogenetic tree of MAPK family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-9050.8359)is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 1.0127)). The tree is drawn to scale, with branch lengths measured in the

number of substitutions per site. The analysis involved 74 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 246 positions in the final dataset.



Membrane-associated ring finger (C3HC4)-MARCH

62 Homo sapiens MARCH8

64f Monodelphis domestica MARCH8
Gallus gallus MARCH8

Danio rerio MARCH8

LTakifugu rubripes MARCHS

79 Homo sapiens MARCH1

Macaca mulatta MARCH1
Monodelphis domestica MARCH1
Anolis carolinensis MARCH1
LXenopus tropicalis MARCH1

5 Takifugu rubripes MARCH1
93! Takifugu rubripes MARCH1
Homo sapiens MARCH3
88| Macaca mulatta MARCH3
Anolis carolinensis MARCH3
Xenopus tropicalis MARCH3
Danio rerio MARCH2
Takifugu rubripes MARCH2 b
Takifugu rubripes MARCH2 a

(0]

‘[‘Danio rerio MARCH1

Homo sapiens MARCH2

Monodelphis domestica MARCH2

Caenorhabditis elegans (F55A3)

LDanio rerio MARCH6

99 Takifugu rubripes MARCH6 b

| I Takifugu rubripes MARCH6 a
Xenopus tropicalis MARCH6

58 Anolis carolinensis MARCH6
Gallus gallus MARCH6
Monodelphis domestica MARCH6
Mus musculus MARCH6

Macaca mulatta MARCHG

Homo sapiens MARCH6

M

2

Phylogenetic tree MARCH family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG) . The tree with the highest log likelihood (-2937.2604)is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (+G, parameter = 5.5449). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 34 amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total of 138 positions in the final

dataset.

Ciona intestinalis (ENSCINP_1493)

Hsal0

Hsa4

Hsab

Hsal9

Hsab



Myozenin-MYOZ

71 Homo sapiens MY OZ2

Gorilla gorilla MY OZ2

Mus musculus MY OZ2

Loxodonta africana MYOZ2

[- Myotis lucifugus MYOZ2

Canis familiaris MY 0Z2

Equus caballus MY OZ2

80} Oryctolagus cuniculus MY OZ2

99 Gallus gallus MYOZ2

35[ | Taeniopygia guttata My 0Z2

P Pelodiscus sinensis MY 0Z2

Anolis carolinensis MY 0Z2
Xenopus tropicalis MY OZ2

Gasterosteus aculeatus MYOZ2 a

@

o

Takifugu rubripes MY OZ2

Danio rerio MYOZ2 a

Danio rerio MYOZ2 b
ko[- Gasterosteus aculeatus MYOZ2 b
74— Tetraodon nigroviridis MYOZ2 b
- Oryzias latipes MY OZ2

671 Homo sapiens MY OZ3

66} Gorilla gorilla MYOZ3
Pongo abelii MY OZ3
Canis familiaris MYOZ3
Felis catus MYOZ3
Equus caballus MYOZ3
Mus musculus MY OZ3
Oryctolagus cuniculus MYOZ3
Gallus gallus MY OZ3
Taeniopygia guttata MY OZ3
Anolis carolinensis MY OZ3
Pelodiscus sinensis MY OZ3

B TfTetraodon nigroviridis MYOZ2 a

-
o)

Xenopus tropicalis MYOZ3
Danio rerio MYOZ3
Takifugu rubripes MY OZ3
Oryzias latipes MYOZ3
Gasterosteus aculeatus MYOZ3

71 Homo sapiens MYOZ1

Gorilla gorilla MYOZ1
Oryctolagus cuniculus MY OZ1
Canis familiaris MY OZ1

Mus musculus MYOZ1
{Ranus norvegicus MYOZ1
Equus caballus MYOZ1
Loxodonta africana MYOZ1
Pteropus vampyrus MYOZ1
Myotis lucifugus MYOZ1
2r Gallus gallus MYOZ1
1} Taeniopygia guttata My 0Z1
Pelodiscus sinensis MYOZ1
o1 Anolis carolinensis MY OZ1
Xenopus tropicalis MYOZ1
72r Gasterosteus aculeatus MY OZ1
Oryzias latipes MY OZ1
Danio rerio MYOZ1
Takifugu rubripes MYOZ1

79 Tetraodon nigroviridis MY OZ 1

Drosophila melanogaster (FBpp0072076)

68

:
Phylogenetic tree of MYOZ family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood (-3847.0421) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
1.9890)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 60 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of
83 positions in the final dataset.

Ciona intestinalis (ENSCINP_12840)

Hsa4

Hsab

HsalO



N-deacetylase/N-sulfotransferase-NDST

98; Homo sapiens NDST2
60]* Pan froglodytes NDST2
Mus musculus NDST2
0L Rattus norvegicus NDST2
Canis familiaris NDST2
Felis catus NDST2
Loxodonta africana NDST2 HsalO
Monodelphis domestica NDST2
Gallus gallus NDST2
g7 Taeniopygia guttata NDST2
Xenopus tropicalis NDST2
Danio rerio NDST2
Gasterosteus aculeatus NDST2
fele} Tetraodon nigroviridis NDST2
Homo sapiens NDST1
Pan troglodytes NDST1
Macaca mulatta NDST1
Loxodonta africana NDST1
100} Felis catus NDST1
82] Canis familiaris NDST1
Rattus norvegicus NDST1
8ol Mus musculus NDST1 Hsab5
Gallus gallus NDST1
3 Taeniopygia guttata NDST1
Xenopus tropicalis NDST1
Danio rerio NDST1
56— Oryzias latipes NDST1
Gasterosteus aculeatus NDST1
99| r Tetraodon nigroviridis NDST1
g2k Takifugu rubripes NDST1
90; Homo sapiens NDST4
93k Pan troglodytes NDST4
Macaca mulatta NDST4
Loxodonta africana NDST4
99]  Mus musculus NDST4
1pol Rattus norvegicus NDST4 Hsa4
86 Felis catus NDST4
a7 g~ Canis familiaris NDST4
Monodelphis domestica NDST4
Gallus gallus NDST4
Taeniopygia guttata NDST4
Xenopus tropicalis NDST4
927 Homo sapiens NDST3A
95] pan troglodytes NDST3A
Macaca mulatta NDST3A
Mus musculus NDST3A
100" Rattus norvegicus NDST3A
99] | Canis familiaris NDST3A
Felis catus NDST3A
Loxodonta africana NDST3A H5a4
Monodelphis domestica NDST3A
Gallus gallus NDST3A
99| 100 Taeniopygia guttata NDST3A
Xenopus tropicalis NDST3A
Danio rerio NDST3B
Oryzias latipes NDST3B
Takifugu rubripes NDST3B
Gasterosteus aculeatus NDST3B
100—— Ciona intestinalis (ENSCINP_12314)
L Ciona savignyi (ENSCSAVP_2952)

— 98 Drosophila melanogaster (FBpp0076677)
—|_—|: Anopheles gambiae (XP_316352)
100 Apis melifera (XP_396688)

[y

0.1

Phylogenetic tree of NDST family.

90
56

100

100]

99

100

100
97

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-18402.9545) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter 1.0686). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 64 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 748 positions in the final dataset.. * is showing another paralog with deleted
tetrapods.



NIPA-like domair

g8j Homo sapiens NIPAL4

90|l Pan troglodytes NIPAL4

Mus musculus NIPAL4
Monodelphis domestica NIPAL4
Ornithorhynchus anatinus NIPAL4
Gallus gallus NIPAL4

Danio rerio NIPAL4

Takifugu rubripes NIPAL4
Ciona intestinalis NIPA2

Ciona savignyi NIPA2

98

99

Homo sapiens NIPAL1

89| Pan troglodytes NIPAL1

Mus musculus NIPAL1

gp| 67" Rattus norvegicus NIPAL1

Ornithorhynchus anatinus NIPAL1
59 Danio rerio NIPA2B

99| L Oryzias latipes NIPA2B

Tetraodon nigroviridis NIPA2B

Danio rerio NIPA2A

Oryzias latipes NIPA2A

Tetraodon nigroviridis NIPA2A

Takifugu rubripes NIPA2A

Gasterosteus aculeatus NIPA2A

Rattus norvegicus NIPA2A

Mus musculus NIPA2A

Pan troglodytes NIPA2A

87! Homo sapiens NIPA2A

Strongylocentrotus purpuratus (XP_780942.2)
Nematostella vectensis (XP_001623753.1)
Hydra magnipapillata (XP_002163706.2)
Apis mellifera (XP_625083.1)
Drosophila melanogaster (FBpp0302956)
Anopheles gambiae (XP_318951.3)

89

Homo sapiens NIPA1
ii Rattus norvegicus NIPA1

Mus musculus NIPA1

93

Danio rerio NIPA1

Oryzias latipes NIPA1

Gasterosteus aculeatus NIPA1
Takifugu rubripes NIPA 1

55 Tetraodon nigroviridis NIPA1
Nematostella vectensis (XP_001622241.1)

Hydra magnipapillata (XP_002158262.2)

Ciona savignyi (ENSCSAVP_10355)
811 Takifugu rubripes NIPAL2

95
83|

0.5

Phylogenetic tree of NIPAL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-6809.5119)is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 2.4774)). The tree is drawn to scale, with branch lengths measured in
the number of substitutions per site. The analysis involved 63 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 134 positions in the final dataset. * shows another paralog which is missing in

tetrapods.

Tetraodon nigroviridis NIPAL2

Oryzias latipes NIPAL2

Gasterosteus aculeatus NIPAL2

Danio rerio NIPAL2

71r Rattus norvegicus NIPAL2

Mus musculus NIPAL2

Pan troglodytes NIPAL2

95' Homo sapiens NIPAL2

] 81y Homo sapiens NIPAL3

65| Pan troglodytes NIPAL3

Mus musculus NIPAL3

86' Rattus norvegicus NIPAL3
Gallus gallus NIPAL3

Danio rerio NIPAL3
Gasterosteus aculeatus NIPAL3
Oryzias latipes NIPAL3
Takifugu rubripes NIPAL3
84 Tetraodon nigroviridis NIPAL3

Hsa22

Hsab

Hsa22

Hsab

Hsab5

Hsal0

Hsa4



Homo sapiens NKX2-1
Mus musculus NKX2-1
Takifugu rubripes NKX2-1 Hsa14
Danio rerio NKX2-1
Homo sapiens NKX2-4
Pan troglodytes NKX2-4 Hsa20
Takifugu rubripes NKX2-4
Ciona intestinalis (ENSCINP_12840)
6— Branchiostoma floridae (AAC35350)
Caenorhabditis elegans (F55B12)
68, Homo sapiens NKX2-2
58|' Mus musculus NKX2-2
Danio rerio NKX2-2 Hsa20
6p' Takifugu rubripes NKX2-2
Mus musculus NKX2-8
Homo sapiens NKX2-8 Hsal4d
Takifugu rubripes NKX2-8
Caenorhabditis elegans (F29F11)
81— Nematostella vectensis (XP_001626046)
Branchiostoma floridae (AAD01958)
— Takifugu rubripes NKX2-5
96, Homo sapiens NKX2-5 Hsab
Mus musculus NKX2-5
98, Homo sapiens NKX2-6 I
Mus musculus NKX2-6 Hsa8
Homo sapiens NKX2-3
Mus musculus NKX2-3
Danio rerio NKX2-3 Hsal0
Takifugu rubripes NKX2-3
Amphimedon queenslandica (XP_003383885)
95 Homo sapiens NKX3-1
Mus musculus NKX3-1 Hsa8
51 Danio rerio NKX3-1
Homo sapiens NKX3-2
Mus musculus NKX3-2
Danio rerio NKX3-2 Hsa'4
Takifugu rubripes NKX3-2
Homo sapiens HMX3
54| Mus musculus HMX3
Takifugu rubripes HVIX3 a Hsal0
Takifugu rubripes HMX3 b
Danio rerio HMX3
Strongylocentrotus purpuratus (NP_999726)
Caenorhabditis elegans (C39E5)
1 Homo sapiens HMX1 I
85| - Mus musculus HMX1 Hsa4
Drosophila melanogaster (FBpp0303412)
Homo sapiens HMX2
Mus musculus HMX2
— 90| | Takifugu rubripes HMX2 HS&].O
8g' Danio rerio HMX2
Branchiostoma floridae (XP_002608316)
66 Hydra magnipapillata (XP_002165751)
Homo sapiens TLX2
941 Mus musculus TLX2 Hsa2

NK Homeobox-NKX

80,

62

65

Mus musculus NKX6-1
89| Homo sapiens NKX6-1
Danio rerio NKX6-1 H53.4
Takifugu rubripes NKX6-1
Strongylocentrotus purpuratus (XP_782231)
Drosophila melanogaster (FBpp0075463)
Mus musculus NKX6-2
Homo sapiens NKX6-2 I Hsalo
Danio rerio NKX6-3
65| L Takifugu rubripes NKX6-3 Hsa8
Homo sapiens NKX6-3 sa
Mus musculus NKX6-3
54 Caenorhabditis elegans (R03C1)
Amphimedon queenslandica (ACC76764)
Hydra magnipapillata (CAB88387)

Homo sapiens TLX1
Mus musculus TLX1

Danio rerio TLX1 Hsalo
Takifugu rubripes TLX1

Ciona intestinalis (ENSCINP_12758)
g2 Ciona savignyi (ENSCSAVP_18197)
Homo sapiens TLX3

Mus musculus TLX3 Hsab
Danio rerio TLX3

Phylogenetic tree of NKX family. '0—|

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-1876.7499) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 0.5369). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 79 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 58 positions in the final dataset.




Nucleophosmin-NPM

75

69

Homo sapiens NPM1A
Macaca mulatta NPM1A
Mus musculus NPM1A
3 Rattus norvegicus NPM1A
Canis familiaris NPM1A
Equus caballus NPM1A
69| | ' Loxodonta africana NPM1A
Bos taurus NPM1A
Ornithorhynchus anatinus NPM1A
Gallus gallus NPM1A

61— Anolis carolinensis NPM1A
'— Xenopus tropicalis NPM1A

Tetraodon nigroviridis NPM1A

Danio rerio NFM1A
67

Oryzias latipes NPM1A

Danio rerio NPV1B
 Gasterosteus aculeatus NPM1B

78

56 Takifugu rubripes NPM3

87

67

77

Tetraodon nigroviridis NPM3
Gasterosteus aculeatus NPM3

Oryzias latipes NPM3

Danio rerio NPM3

Anolis carolinensis NPM3

Gallus gallus NPM3

Mus musculus NPM3
78! Rattus norvegicus NPM3

Loxodonta africana NPM3

Equus caballus NPM3

Bos taurus NPM3

Canis familiaris NPM3

Macaca mulatta NPM3

Homo sapiens NPM3

Monodelphis domestica NPM2

Ornithorhynchus anatinus NPM2

85 Mus musculus NPM2

Rattus norvegicus NPVI2
Bos taurus NPM2
Loxodonta africana NPM2
Equus caballus NPM2

( Homo sapiens NPM2
93! Macaca mulatta NPM2

94 Ciona intestinalis (ENSCINP_3301)

M
0.2

Phylogenetic tree of NPM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG)
. The tree with the highest log likelihood (-1953.0165) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter = 6.0735)). The tree is drawn to scale, with branch lengths measured in
the number of substitutions per site. The analysis involved 49 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 56 positions in the final dataset. * shows another paralog which is missing in tetrapods.

L Ciona savignyi (ENSCSAVP_19066)
—— Drosophila melanogaster (FBpp0084971)

g2l

_L— Tetraodon nigroviridis NPM1B
84L Takifugu rubripes NPM1B

Monedelphis domestica NPM3
Ornithorhynchus anatinus NPM3

Apis melifera (FBpp0084971)

Hsab

HsalO

Hsa8



Neuregulin-NRG

Takifugu rubripes NRG2 a

2 Tetraodon nigroviridis NRG2 a

t Gasterosteus aculeatus NRG2 a
63| Oryzias latipes NRG2 a
Oryzias latipes NRG2 b
bo Gasterosteus aculeatus NRG2 b
176 Takifugu rubripes NRG2 b
79! Tetraodon nigroviridis NRG2 b
- Anolis carolinensis NRG2

Gallus gallus NRG2
— | Homo sapiens NRG2
5pt Mus musculus NRG2

Hsa5

Ciona intestinalis (ENSCINP_33044)
Tetraodon nigroviridis NRG3

Danio rerio NRG3 b

Danio rerio NRG3 a

Xenopus tropicalis NRG3

65

. N Hsa8
Anolis carolinensis NRG3

Gallus gallus NRG3
Homo sapiens NRG3
66- Mus musculus NRG3
Xenopus tropicalis NRG1

84 Homo sapiens NRG1

1|Mus musculus NRG1 Hsal0
Gallus gallus NRG1
[Anolis carolinensis NRG1

| Apis melifera (XP_391848.4)
59! Ciona savignyi (ENSCSAVP_8679)

Phylogenetic tree of NRG family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG) . The tree with the highest log likelihood (-3676.2485) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution
was used to model evolutionary rate differences among sites (+G, parameter = 41.8112)). The tree is drawn to scale, with
branch lengths measured in the number of substitutions per site. The analysis involved 28 amino acid sequences. All
positions containing gaps and missing data were eliminated. There were a total of 115 positions in the final dataset.



Palladin-PALLD

84, Homo sapiens PALLD
Macaca mulatta PALLD
Mus musculus PALLD
Canis familiaris PALLD
Gallus gallus PALLD Hsa4
80L Taeniopygia guttata PALLD
Oryzias latipes PALLD
Tetraodon nigroviridis PALLD
86" Takifugu rubripes PALLD
Homo sapiens MY PN
Gorilla gorilla MY PN
Macaca mulatta MYPN
Mus musculus MY PN
— Gallus gallus MY PN
—— Oryzias latipes MYPN

Danio rerio MY PN
Gasterosteus aculeatus MY PN

Takifugu rubripes MY PN
Tetraodon nigroviridis MY PN

— Ciona intestinalis (ENSCINP_14238)
97! Ciona savignyi (ENSCSAVP_4968)

Macaca mulatta OBSL1
Homo sapiens OBSL1
Mus musculus OBSL1
Rattus norvegicus OBSL1
Loxodonta africana OBSL1

83 Gallus gallus OBSL1
4|:|; Taeniopygia guttata OBSL1
Anolis carolinensis OBSL1

Xenopus tropicalis OBSL1 Hsa2

Takifugu rubripes OBSL1 a
E Gasterosteus aculeatus OBSL1 a
Danio rerio OBSL1

64 Tetraodon nigroviridis OBSL1 a
52 55| ! Tetraodon nigroviridis OBSL1 b
Takifugu rubripes OBSL1 b
Gasterosteus aculeatus OBSL1 b
Oryzias latipes OBSL1
Nematostella vectensis (XP_001641619)
Amphimedon queenslandica (XP_003385210)

51
71

Hsal0

51 Homo sapiens MY OT
53|L Pan troglodytes MYOT
Macaca mulatta MY OT
Mus musculus MYOT
Oryctolagus cuniculus MY OT Hsab
Oryzias latipes MY OT
Gasterosteus aculeatus MY OT

4’— Tetraodon nigroviridis MY OT
Takifugu rubripes MYOT

63

0.5

Phylogenetic tree of PALLD family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-2371.4347) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (5 categories (+G, parameter = 9.6487)). The analysis involved 49 amino
acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 43 positions in the final
dataset.



Phosphodiesterase-PDE

87

82

Homo sapiens PDESA
90! Macaca mulatta PDESA
Mus musculus PDESA
Felis catus PDESA
Anolis carolinensis PDESA
Gallus gallus PDESA
Xenopus tropicalis PDESA
Danio rerio PDESA
Takifugu rubripes PDESA
6g— Oryzias latipes PDESA
Nematostella vectensis (XP_001631585)
Ciona savignyi (ENSCSAVP_9294)
Homo sapiens PDE11A
Sl Macaca mulatta PDET1A
Felis catus PDE11A
84l Mus musculus PDET1A
Xenopus tropicalis PDET1A
Anolis carolinensis PDE11A
Danio rerio PDE11A
Takifugu rubripes PDE11A a
Takifugu rubripes PDE11A b
gg— Oryzias latipes PDET1A
Nematostella vectensis (XP_001635720)
64, Homo sapiens PDESA
96t Macaca mulatta PDEGA
Mus musculus PDEGA
Felis catus PDEGA
76, Homo sapiens PDE6B
9?82 Macaca mulatta PDEGB
Felis catus PDEGB
Mus musculus PDE6B
98 - Danio rerio PDEGB a
Oryzias latipes PDE6B
Danio rerio PDEEB b
Gasterosteus aculeatus PDEG/
lomo sapiens PDESC B
90| Macaca mulatta PDESC
Mus musculus PDEGC
g6 Felis catus PDE6C
?(enopus tropicalis PDEGC

93

99

52

60

98

92

Gallus gallus PDEGC

Anolis carolinensis PDEGC

Takifugu rubripes PDEGC

Danio rerio PDEEC

Oryzias latipes PDE6C
Ciona intestinalis (ENSCINP_32055)

Homo sapiens PDE10A

92} Mus musculus PDE10A

Felis catus PDE10A

Macaca mulatta PDE10A

Takifugu rubripes PDE10A

§1— Danio rerio PDE10A

Ciona intestinalis (ENSCINP_10920)
gg: Ciona savignyi (ENSCSAVP_900)

L Caenorhabditis elegans (C32E12)
Nematostella vectensis (XP_001636689)

83
Homo sapiens PDE2A
Mus musculus PDE2A
Macaca mulatta PDE2A

Felis catus PDE2A

Anolis carolinensis PDE2A

97L Takifugu rubripes PDE2A

81; Homo sapiens PDE3A

Macaca mulatta PDE3A

Felis catus PDE3A

Mus musculus PDE3A

Gallus gallus PDE3A

Anolis carolinensis PDESA

Danio rerio PDE3A

Gasterosteus aculeatus PDE3A a

g— Oryzias latipes PDE3A a
Gasterosteus aculeatus PDE3A b

Takifugu rubripes PDE3A

Oryzias latipes PDE3A b

Homo sapiens PDE3B

Macaca mulatta PDE3B

Mus musculus PDE3B

Felis catus PDE3B

Gallus gallus PDE3B

Anolis carolinensis PDE3B

Danio rerio PDE3B

65

99

r—
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Phylogenetic tree of PDE family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-8864.4409) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 2.1697). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 86 amino acid sequences. All positions containing gaps

57— Takifugu rubripes PDE3B
» Ciona intestinalis (ENSCINP_11667)
9 Ciona savignyi (ENSCSAVP_15022)
grosophila melanogaster (FBtr0299783)

Caenorhabditis elegans (R08DT7)

and missing data were eliminated. There were a total of 181 positions in the final dataset.
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Polycystic Kidney Disease-PKD

68

Homo sapiens PKD1A

Mus musculus PKD1A

Rattus norvegicus PKD1A

Canis familiaris PKD1A

Gallus gallus PKD1A

Anolis carolinensis PKD1A
Xenopus tropicalis PKD1A
Danio rerio PKD1A

Oryzias latipes PKD1A
Takifugu rubripes PKD1A
Gasterosteus aculeatus PKD1A
Danio rerio PKD1B

Homo sapiens PKD1L1
Canis familiaris PKD1L1
Mus musculus PKD1L1

95"~ Rattus norvegicus PKD1L1
Xenopus tropicalis PKD1L1
Tetraodon nigroviridis PKD1L1
95— Takifugu rubripes PKD1L1
Branchiostoma floridae (XP_002595676)
Nematostella vectensis (XP_001636807)

55 Homo sapiens PKD1L2

80[- Canis familiaris PKD1L2

Mus musculus PKD1L2

8p- Rattus norvegicus PKD1L2

Xenopus tropicalis PKD1L2

Gallus gallus PKD1L2

Anolis carolinensis PKD1L2

3 Gasterosteus aculeatus PKD1L2 a

6L Oryzias latipes PKD1L2 a

Takifugu rubripes PKD1L2

68|
75

_|— Strongylocentrotus purpuratus (NP_0010!

73|

Tetraodon nigroviridis PKD1L2

Gasterosteus aculeatus PKD1L2 b
77 Oryzias latipes PKD1L2 b

Homo sapiens PKDREJ
U 8r Mus musculus PKDREJ
Rattus norvegicus PKDREJ
Canis familiaris PKDREJ
Anolis carolinensis PKDREJ

Gallus gallus PKDREJ

Homo sapiens PKD2L1

Mus musculus PKD2L1

Rattus norvegicus PKD2L1

Canis familiaris PKD2L1

Anolis carolinensis PKD2L1

Gallus gallus PKD2L1

Xenopus tropicalis PKD2L1

Danio rerio PKD2L1

Oryzias latipes PKD2L1

Gasterosteus aculeatus PKD2L1

Tetraodon nigroviridis PKD2L1

86~ Takifugu rubripes PKD2L1

Ciona intestinalis (ENSCINP_8806)

89" Ciona savignyi (ENSCSAVP_1730)
67| Homo sapiens PKD2

85

Mus musculus PKD2
Rattus norvegicus PKD2
Canis familiaris PKD2
Gallus gallus PKD2
Xenopus tropicalis PKD2
Anolis carolinensis PKD2
Danio rerio PKD2
Gasterosteus aculeatus PKD2
Oryzias latipes PKD2
Takifugu rubripes PKD2

77" Tetraodon nigroviridis PKD2

Mus musculus PKD2L2

Homo sapiens PKD2L2
6%

Rattus norvegicus PKD2L2
Canis familiaris PKD2L2

91915)

| e |

1

Drosophila melanogaster (FBpp0088744)

Phylogenetic tree of PKD family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-14217.2463) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 8.8533)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 73 amino acid sequences. All positions containing gaps
and missing data were eliminated. There were a total of 179 positions in the final dataset. * shows another paralog which is

missing in tetrapods.
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A 86| Homo sapiens POU3F4
POU Family 85| Mus musculus POU3F4
78l Anolis carolinensis POU3F4
Takifugu rubripes POU3F4
Danio rerio POU3F1
Mus musculus POU3F1 Hsal
Homo sapiens POU3F1
Danio rerio POU3F3 b
Danio rerio POU3F3 a
Mus musculus POU3F3 Hsaz
89! Homo sapiens POU3F3
Danio rerio POU3F2 b
Danio rerio POU3F2 a
Oryzias latipes POU3F2 Hsab
Anolis carolinensis POU3F2
Homo sapiens POU3F2

Hsax

©o X

8

Danio rerio POUSF1B I *
Anolis carolinensis POUSF1B
Mus musculus POUSF1B
Homo sapiens POUSF1B I Hsa8
53 Homo sapiens POU5F2 I Hsas
97L Mus musculus POUSF2

Caenorhabditis elegans (K02B12)
Danio rerio POU2F3

Gallus gallus POU2F3

Mus musculus POU2F3 Hsall
Homo sapiens POU2F3

Strongylocentrotus purpuratus (NP_001015510)
Homo sapiens POU2F1

Gallus gallus POU2F1 Hsal
Danio rerio POU2F1

Drosophila melanogaster (FBpp0079973)
Danio rerio POU2F2 b

Danio rerio POU2F2 a

79 Mus musculus POU2F2

99! Homo sapiens POU2F2

Drosophila melanogaster (FBpp0303092)

Danio rerio POU4F1 b

Danio rerio POU4F1 a

Macaca mulatta POU4F1 H5a13
99| Hormo sapiens POU4F1
83y Homo sapiens POU4F2
Mus musculus POU4F2
Tetraodon nigroviridis POU4F2 Hsa4
Oryzias latipes POU4F2
Gasterosteus aculeatus POU4F2
Danio rerio POU4F3

71| Mus musculus POU4F3 Hsab
86! Homo sapiens POU4F3

Danio rerio POU1F1

+Ano]is carolinensis POU1F1 Hsa3
Homo sapiens POU1F1

L Drosophila melanogaster (FBpp0292045)
Danio rerio POUBF1

:lAnoIis carolinensis POUSF1 Hsa12

1l Mus musculus POUBF1

71! Homo sapiens POUBF1

Danio rerio POUBF2

Homo sapiens POUBF2 Hsa7

87' Anolis carolinensis POUBF2

Hsal9

Ciona savignyi (ENSCSAVP_12152)

—
Phylogenetic tree POU family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG) . The tree with the highest log likelihood (-2290.6445)is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (+G, parameter = 1.2866). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 61 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 64 positions in the final dataset. * shows another paralog
which is missing in tetrapods.



Protein Phosphate 3 Catalytic Subunit-PPP3C

97 Homo sapiens PPP3CC
71 Macaca mulatta PPP3CC
Canis familiaris PPP3CC
Equus caballus PPP3CC
87 -———————— Mus musculus PPP3CC
l__ Anolis carolinensis PPP3CC
il 97— Pelodiscus sinensis PPP3CC
Gasterosteus aculeatus PPP3CC a
Danio rerio PPP3CC a
Danio rerio PPP3CC b
Takifugu rubripes PPP3CC
Oryzias latipes PPP3CC
Tetraodon nigroviridis PPP3CC
Gasterosteus aculeatus PPP3CC b

87

Hsa8

89

57

97 90

Anolis carolinensis PPP3CB
z!~:eniopygia guttata PPP3CB
Gallus gallus PPP3CB
Homo sapiens PPP3CB HsalO
Mus musculus PPP3CB
99| Canis familiaris PPP3CB
Monodelphis domestica PPP3CB
Macaca mulatta PPP3CAA
Homo sapiens PPP3CAA
99| Mus musculus PPP3CAA
Canis familiaris PPP3CAA
Monodelphis domestica PPP3CAA Hsa4
Xenopus tropicalis PPP3CAA
Tetraodon nigroviridis PPP3CAA
63 = Gasterosteus aculeatus PPP3CAA
Oryzias latipes PPP3CAA
Tetraodon nigroviridis PPP3CAB
Gasterosteus aculeatus PPP3CAB *
Oryzias latipes PPP3CAB
51 Danio rerio PPP3CAB

94

89

100—— Ciona intestinalis (ENSCINP_21645)
L Ciona savignyi (ENSCSAVP_7360)
75 —— Drosophila melanogaster (FBpp0074067)

Apis mellifera (XP_006560626)

92 |
Anopheles gambiae (XP_321872)

Phylogenetic tree of PPP3C family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-2083.3348) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (5 categories (+G, parameter = 0.4114)). The tree is drawn to scale,
with branch lengths measured in the number of substitutions per site. The analysis involved 39 amino acid sequences. All
positions containing gaps and missing data were eliminated. There were a total of 199 positions in the final dataset. * shows
another paralog which is missing in tetrapods.



Peroxisome Proliferator-Activated Receptor Gamma, Coactivator -PPRGC

63 Homo sapiens PPRC1
62| Pongo abelii PPRC1
"l Rattus norvegicus PPRC1
Mus musculus PPRC1
89 —— Anolis carolinensis PPRC1 Hsal0
Danio rerio PPRC1
Oryzias latipes PPRC1
Gasterosteus aculeatus PPRC1
Takifugu rubripes PPRC1
72L Tetraodon nigroviridis PPRC1
Ciona savignyi (ENSCSAVP_983)
Caenorhabditis elegans (Y 18D10A)
Danio rerio PPARGC1B
|: Anolis carolinensis PPARGC1B
51 Gallus gallus PPARGC1B
&l Homo sapiens PPARGC1B Hsad
Pongo abelii PPARGC1B
Mus musculus PPARGC1B
59+ Rattus norvegicus PPARGC1B
Caenorhabditis elegans (ZC101)
Homo sapiens PPARGC1A

Gallus gallus PPARGC1A
Anolis carolinensis PPARGC1A

68 Hsa4

Danio rerio PPARGC1A
55 Takifugu rubripes PPARGC1A

0.5

Phylogenetic tree of PPRGC family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG) . The tree with the highest log likelihood (-3989.7829) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A
discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G,
parameter =20.3337)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per
site. The analysis involved 25 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 104 positions in the final dataset.



Pleckstrin and Sec7 Domain-PSD

54

Homo sapiens PSD3

Gorilla gorilla PSD3
Callithrix jacchus PSD3
Mus musculus PSD3

81— Rattus norvegicus PSD3
Monodelphis domestica PSD3
Gallus gallus PSD3
Taeniopygia guttata PSD3
Pelodiscus sinensis PSD3
Danio rerio PSD3

Homo sapiens PSD2

87| Gorilla gorilla PSD2

Bos taurus PSD2

Mus musculus PSD2
Monodelphis domestica PSD2

90

63| ! Gallus gallus PSD2

Danio rerio PSD2
Takifugu rubripes PSD2
80 Oryzias latipes PSD2
64 Gasterosteus aculeatus PSD2
Homo sapiens PSD
97| Mus musculus PSD
Dasypus novemcinctus PSD
90 59 Myotis lucifugus PSD
65 Monodelphis domestica PSD
Gallus gallus PSD
72— Takifugu rubripes PSD a

Tetraodon nigroviridis PSD a

Gasterosteus aculeatus PSD

Oryzias latipes PSD a

Danio rerio PSD

Oryzias latipes PSD b

Takifugu rubripes PSD b

89! Tetraodon nigroviridis PSD b

Homo sapiens PSD4

Macaca mulatta PSD4

Gorilla gorilla PSD4

Pan troglodytes PSD4

89 Mus musculus PSD4

Rattus norvegicus PSD4

Felis catus PSD4

66— Loxodonta africana PSD4

Dasypus novemcinctus PSD4
Gasterosteus aculeatus PSD4

67

Anopheles gambiae (XP_003437096)

98 Apis melifera (XP_006557993)
94 Homo sapiens GBF1

Gorilla gorilla GBF1

Gallus gallus GBF1

Taeniopygia guttata GBF1

Anolis carolinensis GBF1
Xenopus tropicalis GBF1

Danio rerio GBF1
Gasterosteus aculeatus GBF1
Oryzias latipes GBF1

Phylogenetic tree of PSD family.

100 70 Tetraodon nigroviridis GBF1

93t Takifugu rubripes GBF1
Ciona intestinalis (ENSCINP_8869)

Hsa8

Hsab

HsalO

Hsa2

Hsal0

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-2484.6346) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 0.9656)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 58 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 97 positions in the final dataset.



RNA Binding Motif-RBM

Homo sapiens RBVKE
Mus musculus RBA4E
Canis familiaris RBM46
Bos taurus RBVMEG

Equus caballus RBVME

Gallus gallus REM46
Xenopus tropicalis RBAV46
Danio rerio RBMAG.

Oryzias latipes RBM46
Tetraadon nigroviridis RBM46
70! Takifugu rubripes RBM46
Homo sapiens RBWAT

Eguus caballus RBMMT

Mus musculus REM4T

s3]} Canis familiaris REM4T

Bos taurus RBMAT

Galus gallus RBMAT

Anolis carolinensis RBMAT

79|

Danio rerio REN4T7

100 Oryzias latipes RBVMT

80|

Gasterosteus aculeatus RENVHT
Tetraodon nigroviridis RBMA7
751 Takifugu rubripes RBNA7

Homo sapiens A1CF

Equus caballus A1CF

Bos taurus A1CF

Canis familiaris A1CF

Anclis carolinensis A1CF
Gallus galus A1CF

Xenopus tropicalis A1CF
Danio reric A1CF

Oryzias latipes A1CF
Gasterosteus aculeatus A1CF

68| Tetraodon nigroviridis A1CF
9gl Takifugu rubripes A1CF
Ciona intestinalis (ENSCINP_7978)
100L= Ciona savignyi (ENSCSAVP_16877)
Branchiostoma floridae (XP_002600811)
Strongylocentrotus purpuratus (XP_003729389)
[Cmna intestinalis (ENSCINP_8464)
991 Ciona savignyi (ENSCSAVP_583)
Homo sapiens SYNCRIP
93| Mus musculus SYNCRIP
Canis familiaris SYNCRIP
Bos taurus SYNCRIP
Anclis carclinensis SY NCRIP
Xenopus tropicalis S NCRIP
g9, Takifugu rubripes SYNCRIP

Ol Oryzias latipes SYNCRP
53

Tetraodon nigroviridis SYNCRIP b

Homo sapiens HNRNPR

Mus musculus HNRNPR
Canis familiaris HNRNPR

—5% Bos taurus HNRNPR

Equus caballus HNRNPR

Anolis carolinensis HNRNPR

54! Gallus gallus HNRNPR

100 o7 Takifugu rubripes HNRNPR
{T&\rsudun nigroviridis HNRNPR

8 Gasterosteus aculeatus HNRNPR
58L Oryzias latipes HNRNPR

Mematostella vectensis (XP_001638610)

Homa sapiens DND1
99l - canis familiaris DND1
Equus caballus DND1
72L_Bos taurus DND1

Xenopus tropicalis DND1
Danio rerio DND1

05

95 Takifugu rubripes DND1
o8 Tetraodon nigroviridis DND1
88| Gasterosteus aculeatus DND1
Oryzias latipes DND1

Phylogenetic tree of RBM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG). The tree
with the highest log likelihood (-8698.9855) is shown. The percentage of trees in which the associated taxa clustered together is shown next to
the branches; only the values > 50% are shown here.. A discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 1.7095)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site.
The analysis involved 80 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 219

positions in the final dataset.

3 Tetraodon nigroviridis SYNCRIP a
Gasterosteus aculeatus SYNCRP a

51 Gasterosteus aculeatus SYNCRIPb

Apis mellfera (XP_008569433)
100 I: Drosophila melanogaster (FBppQ083366)
94L- Anopheles gambiae (XP_321714)
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Hsa4

HsalO

Hsab

Hsal
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Ras Homolog Family -RHO

Pan troglodytes RHOG

Mus musculus RHOG

Homo sapiens RHOG

Tetraodon nigroviridis RHOGA
Danio rerio RHOGA
Takifugu rubripes RHOGA

Danio rerio RHOGB
80 Takifugu rubripes RHOGB
91— Tetraodon nigroviridis RHOGB

Homo sapiens RHOH
69| Pan troglodytes RHOH
Mus musculus RHOH
Gallus gallus RHOH

98
Danio rerio RHOH

—— Anopheles gambiae (XP_551238)

Caenorhabditis elegans (C09G12)

89; Homo sapiens RHOU

Pan troglodytes RHOU

Mus musculus RHOU
Danio rerio RHOU

Xenopus tropicalis RHOH

Tetraodon nigroviridis RHOH
89— Takifugu rubripes RHOH

85

Tetraodon nigroviridis RHOU

69— Takifugu rubripes RHOU
Homo sapiens RHOV

~{ Pan troglodytes RHOV

" Mus musculus RHOV

—{ Gallus gallus RHOV
8 Xenopus tropicalis RHOV

— L———— Danio rerio RHOVa
Danio rerio RHOVb

Homo sapiens RHOJ
Pan troglodytes RHOJ
Mus musculus RHOJ
Gallus gallus RHOJ
Danio rerio RHOJ
Homo sapiens RHOQ
Mus musculus RHOQ
9 Danio rerio RHOQ
94! Tetraodon nigroviridis RHOQ
Branchiostoma floridae (XP_002602229)
70 Anopheles gambiae (XP_315449)

————— Strongylocentrotus purpuratus(XP_780669)
77, Homo sapiens RHOBTB1

Pan troglodytes RHOBTB1

Danio rerio RHOBTB1

0.2
Phylogenetic tree of RHO family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-1866.9600) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 2.3341)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 57 amino acid sequences. All positions containing gaps
and missing data were eliminated. There were a total of 48 positions in the final dataset. * shows another paralog which is missing

in tetrapods.

9 Mus musculus RHOBTB1

Homo sapiens RHOBTB2

Pan troglodytes RHOBTB2

Mus musculus RHOBTB2

Danio rerio RHOBTBZ2 a

Takifugu rubripes RHOBTB2 a

80' Tetraodon nigroviridis RHOBTB2 a
Danio rerio RHOBTB2 b
Tetraodon nigroviridis RHOBTB2 b
Takifugu rubripes RHOBTB2 b

Hsa 11

Hsa 4

Hsal

Hsa 15

Hsa 14

Hsa 2

Hsa 10

Hsa 8



: . Homo sapiens RUFY 1
RUN and FYVE domain containing-RUFY 6o pongoaé’em RUFY 1
Felis catus RUFY'1
98 Mus musculus RUFY 1
Rattus norvegicus RUFY1
Dasypus novemcinctus RUFY'1
Loxodonta africana RUFY1
64 Ornithorhynchus anatinus RUFY 1
68| [951 Gallus gallus RUFY 1 Hsa b
Taeniopygia guttata RUFY1
Anolis carolinensis RUFY 1
Xenopus tropicalis RUFY 1
Danio rerio RUFY1
93 Takifugu rubripes RUFY 1
Tetraodon nigroviridis RUFY1
Gasterosteus aculeatus RUFY 1

78

il

Bgﬁo Oryzias latipes RUFY1
no sapiens RUFY2
Calllithrix jacchus RUFY2
Bos taurus RUFY2
80| Felis catus RUFY2
8ff; Rattus norvegicus RUFY 2
gg|[' Mus musculus RUFY2
Dasypus novemcinctus RUFY 2
Loxodonta africana RUFY2
Taeniopygia guttata RUFY2 Hsalo
& Gallus gallus RUFY2
Anolis carolinensis RUFY 2
Danio rerio RUFY2
Gasterosteus aculeatus RUFY2
93L{ Oryzias latipes RUFY 2
Tetraodon nigroviridis RUFY 2
79" Takifugu rubripes RUFY2
99— Ciona intestinalis (ENSCINP_3184)
L Ciona savignyi (ENSCSAVP_17449)
53 Branchiostoma floridae (XP_002613717)
Strongylocentrotus purpuratus (XP_783272)

99

Pgr?go abelii RUFY3
Macaca mulatta RUFY 3

95] Homo sapiens RUFY 3

Mus musculus RUFY 3
Rattus norvegicus RUFY3
Felis catus RUFY 3
Loxodonta africana RUFY 3
92k7} Bos taurus RUFY3 Hsa 4
Dasypus novemcinctus RUFY3
Danio rerio RUFY3

Oryzias latipes RUFY3
Gasterosteus aculeatus RUFY 3
871 Tetraodon nigroviridis RUFY 3

52l Takifugu rubripes RUFY3

Homo sapiens RUNDC3B
91| Macaca mulatta RUNDC3B
Callithrix jacchus RUNDC3B
Pongo abeli RUNDC3B
68f Felis catus RUNDC3B
Loxodonta africana RUNDC3B
Dasypus novemeinctus RUNDC3B
Mus musculus RUNDC3B
g5~ Rattus norvegicus RUNDC3B

Gallus gallus RUNDC3B Hsa 7
ol Taeniopygia guttata RUNDC3B
Xenopus tropicalis RUNDC3B
Danio rerio RUNDC3B
Gasterosteus aculeatus RUNDC3B
Oryzias latipes RUNDC3B
Takifugu rubripes RUNDC3B
g7 Tetraodon nigroviridis RUNDC3B
Homo sapiens RUNDC3A
Bos taurus RUNDC3A
Felis catus RUNDC3A
Dasypus novemcinctus RUNDC3A
Mus musculus RUNDC3A
84! Rattus norvegicus RUNDC3A

nolis carolinensis RUNDC3A
Gallus gallus RUNDC3A
Xenopus tropicalis RUNDC3A
Danio reric RUNDC3Aa
74 Oryzias latipes RUNDC3Aa Hsa 17
Gasterosteus aculeatus RUNDC3Aa
Takifugu rubripes RUNDC3Aa
72| 74" Tetraodon nigroviridis RUNDC3Aa
Danio rerio RUNDC3Ab
Oryzias latipes RUNDC3Ab
Gasterosteus aculeatus RUNDC3ADb
74 Takifugu rubripes RUNDC3Ab
59— Tetraodon nigroviridis RUNDC3Ab

99

Phylogenetic tree of RUFY family.

0.2

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-5901.5586) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 2.4215)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 87 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 167 positions in the final dataset.



Protein transport protein SEC24

Oryzias latipes SEC24C
Gasterosteus aculeatus SEC24C
Tetraodon nigroviridis SEC24C
Takifugu rubripes SEC24C
Danio rerio SEC24C
Xenopus tropicalis SEC24C
Pelodiscus sinensis SEC24C
Anolis carolinensis SEC24C
Taeniopygia guttata SEC24C
909"~ Gallus gallus SEC24C
Ornithorhynchus anatinus SEC24C
81, Gorilla gorilla SEC24C
Homo sapiens SEC24C
Equus caballus SEC24C
Loxodonta africana SEC24C
98| Felis catus SEC24C
Canis familiaris SEC24C
Bos taurus SEC24C
Rattus norvegicus SEC24C
Mus musculus SEC24C
90~ Tetraodon nigroviridis SEC24D
Takifugu rubripes SEC24D
Oryzias latipes SEC24D

87

Danio rerio SEC24D

Anolis carolinensis SEC24D
Taeniopygia guttata SEC24D
Gallus gallus SEC24D

99 Rattus norvegicus SEC24D
Mus musculus SEC24D
Loxodonta africana SEC24D
Gorilla gorilla SEC24D

58]' Homo sapiens SEC24D

99

88

Bos taurus SEC24D
Equus caballus SEC24D

98 Canis familiaris SEC24D

|: Clona savignyi (ENSCSAVP_15148)
Ciona intestinalis (ENSCINP_7633)
Branchlostoma floridae (XP_002601927)
_{_— Hydra magnipapillata (XP_002166855)
Nematostella vectensis (XP_001633769)

84
Amphimedon queenslandica (XP_003382752)
99,

79, Felis catus SEC24B
62) Canis familiaris SEC24B
Bos taurus SEC24B

M
0.2

Phylogenetic tree of SEC24 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-14500.0858) is shown. The percentage of trees in which the associated taxa clustered
= 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter =2.2650)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 90 amino acid sequences. All positions containing gaps and

together is shown next to the branches ; only the values

99 55¢ Macaca mulatta SEC24B

Homo sapiens SEC24B

99| Loxodonta africana SEC24B

Rattus norvegicus SEC24B

g- Mus musculus SEC24B

Oryctolagus cuniculus SEC24B

Taeniopygia guttata SEC24B

Gallus gallus SEC24B

Anolis carolinensis SEC24B

Xenopus tropicalis SEC24B

Danio rerio SEC24B

Oryzias latipes SEC24B

Gasterosteus aculeatus SEC24B

Tetraodon nigroviridis SEC24B
88 Takifugu rubripes SEC24B

— 99 Tetraodon nigroviridis SEC24A

89 77 Takifugu rubripes SEC24A

Gasterosteus aculeatus SEC24A

Oryzias latipes SEC24A

Danio rerio SEC24A

Xenopus tropicalis SEC24A

76~ Taeniopygia guttata SEC24A

Gallus gallus SEC24A

Pelodiscus sinensis SEC24A

Anolis carolinensis SEC24A

69 Gorilla gorilla SEC24A

8} Homo sapiens SEC24A

Macaca mulatta SEC24A

Rattus norvegicus SEC24A

Mus musculus SEC24A

Dasypus novemcinctus SEC24A

Loxodonta africana SEC24A

73 Felis catus SEC24A

54 Canis familiaris SEC24A

Bos taurus SEC24A

Equus caballus SEC24A

Oryctolagus cuniculus SEC24A

50

missing data were eliminated. There were a total of 353positions in the final dataset.

Gasterosteus aculeatus SEC24D

Xenopus tropicalis SEC24D

Oryctolagus cuniculus SEC24D

Anopheles gambiae (XP_314183)
99 Drosophila melanogaster (FBpp0087536)
Apis mellifera (XP_394884)
Strongylocentrotus purpuratus (XP_784354)

ggh Ciona savignyi (ENSCSAVP_15502)
Ciona intestinalis (ENSCINP_11966)

Hsal0

Hsa4

Hsa4

Hsab



Septin-SEPT

Bos taurus
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Omitl
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ttus nonegicus SEPT7
Mus musculus SEPT7
Macaca mulatta SEPT7
Homo sapiens SEPT7
Cams famxllgns ?EPTB

Tetraodon nigroviridis SEPT3
Takifugu rubripes SE

rg PT3
asterosteus aculealus SEPT3
D: rerio SE

on nigrowidis SEPTO b
91 Tahfugu rubripe: s T9
98, vhfu u rubripes §§§T1z

1
Bos taurus SEPT 12

atlus nonegicus SEPT 12
Mus musculus SEPT12
Maca®®mulatta SEPT 12
rilla gorilla SEPT 12
Homo saplens SEPT12
avgnyi (ENSCINE 10156)
Ciona intestinalis (ENSCSAVP_5198)
Branchiostoma 1B88dae (XP_002605065)
Caenomasd-t»s elegans (Y50E8A)

Droggghila hPO 335

L-Clona m(esllnalls é) CSAVP 5198,
Ciona savignyi 1EN CINP_396)~ )
raodof nigroviridis SEPT
as latipes SEPT10 A

Phylogenetic tree of SEPT family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-7280.2146) is shown. The percentage of trees in which the associated taxa clustered
50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 1.5061)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 173 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 142 positions in the final dataset. * shows another paralog which is missing in

together is shown next to the branches ; only the values 2

tetrapods.

SEPT
99| onvegicus SEPT 14
Canis famxllans SEP 14
56 Bos taurus SEPT 14

Danio refio SEPT8 b
Tetraodon nigroviridis SEPT8 a

Danio rerio SEPT8 a
Oryzi

69)

Takifugu rubripes SEPT8 b

au PT1
Felis catus SEPT11
Gasterosteus aculea(us Sg(PTB
o

enopus tropmalls SEPT6
Anolis caéolis rl‘SSIs SEPT6

g2! Gorilla gorilla SEPT6
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Solute Carrier Family 26-SLC26A

1z
8

Homo sapiens

o

Homo sapiens SLC26A3
Mus rruscuus SLC26A3
Canis familiaris SLC26A3

Andlis carclinensis SLC26A3
Xenopus tropicalis SLOZBA3
Oryzias latipes SLC26A3

Gasterosteus aculeatus SLCZSA.’! b
Danio rerio SLC26A3
Danio rerio SLC2BA3

g5~ Homo sapiens SLC26A4

Mus musculus SLC2644
Canis familiaris SLC26A4

Bos taurus SLC26A4
Muonodelphis domestica SLC26A4
Gallus gallus SLC26A4

Andlis carolinensis SLC26A4
Xenopus tropicalis SLC26A4
Daniorerio SLC26A4

Hono sapiens SLC26AY

Mus musculus SLC2649

Bes taurus SLC26A9

Canis familiaris SLC26A9
Monodelphis domestica SLC28A9
Gallus gallus SLC26AY

Anolis cardlinensis SLC26AS

Xenepus tropicalis SLC2BAS

Gasterosteus aculeatus SLC26A9
78 Homo sapiens SLC28AS

Canis farriliaris SLC26AS

Bos taurus SLC26A5

Wus musculus SLC26AS
Moncdelphis domestica SLC2645
Gallus gallus SLC26A5

Xencpus tropicalis SLC2BAS

Danio rerio SLC26AS

Oryzias latipes SLC26AS

Gasterosteus aculeatus SLC2645

Takifugu rubripes SLC26A5

Tetraodon nigrovridis SLE2BAS

SLC26A6

Canls familiaris SLC26AB
Bos taurus SLC26AB
Mus musculus SLC26A8
Gallus gallus SLC28AB
Andlis carolinensis SLC26A8
Daniorerio SLC2646 a
Gasterosteus aculeatus SLC26A6 a

99— Tetraodon nigraviridis SLC26A6 a
Takifugu rubripes SLC28A8
Oryzias latipes SLC26A6a
Danio rerio SLC2646 b
Gasterosteus aculeatus SLC26A6 b
Oryzias |atipes SLC26AB b
Tetraodon nigronridis SLC26A6 b

gar— Homo sapiens SLC26A8
Mus musculus SLC26A8
99 Canis familiaris SLC26A8
8 Bos taurus SLC26AB
domestica SLC26A8

Takifugu rubripes

6|

mo|_|: Gallus gallus SLC26A8

— o Anolis carolinensis SLC26A8
621~ Hormo sapiens SLC28A2

Canis familiaris SLC26A2

Bos tawrus SLC26A2

Mus musculus SLC26A2

Monodelphis domestica SLC28A2

Onyzias latipes SLC2BAZ
Gasterosteus aculeatus SLC26A2
Tetraodon nigrovridis SLC26A2
SLC:
Homo sapiens SLC26A1
Canis familiaris SLC26A1
Bos taurus SLC26A1
Ulus rmusculus SLC26A1
Dario rerio SLC28A1
Oryzias |atipes SLC2BAT
Gasterostes aculeatus SLC25A1
Tetraodon nigroniridis SLC26A1
ggt— Talifugu rubripes SLC26A1
Ciona intsstinalis (ENSCINP_;
Hormo sapiens SLC26A7
Bos taurus SLC26A7
Mus musculus SLC28A7

22642)

0] Canis familiaris SLC26A7
2| Monodelphis domestica SLC26AT
- 100) Gallus gallus SLC26A7

SLC28AT

Bos taurus SLC26410

Danio rerio SLC26A10

Stongyl purpuratus (XP_

I—Xempus tropicalis SLC26AT
Homo sapiens SLC26A10
Canis familiaris SLC26A10

Mus musculus SLC26A10

Tetraodon nigrovridis SLC28A10

793050)

Homo sapiens SLC28AT1
Canis familiaris SLC26A11
Bos taurus SLC26A11
Mus musculus SLCZEAH

Xenopus tropicalis SLC26A11

Danio rerio SLC26A11

Oryzias latipes SLC26A11
Gasterosteus acueatus SLC26A11
Tetraodon nigroviridis SLC26A11
Takfugu rubripes SLC26A11
Ciona saugw (ENSCSAVP_15484)

Cionaintestralis (ENSCINP_17235)
Dy

(FBpp00883515)
e Apis mellifera (XP_393986)

woul

e Anopheles gambiae (XP_320239)

—————

0s

Phylogenetic tree of SLC26A family.

Hydra (XP_D02156377)

Hsa7

Hsa7

Hsal

Hsa7

Hsa3

Hsab

Hsab

Hsa4

Hsa8

Hsal?

Hsal7

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-30358.3257) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (5 categories (+G, parameter = 2.2419)). The tree is drawn to scale, with
branch lengths measured in the number of substitutions per site. The analysis involved 125 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 307 positions in the final dataset.



Solute Carrier Family 39-SLC39A

77,Homo sapiens SLC39A10
77['Macaca mulatta SLC39A10

Rattus norvegicus SLC39A10

67{! Mus musculus SLC39A10

Anolis carolinensis SLC39A10
Xenopus tropicalis SLC39A 10

68 Takifugu rubripes SLC39A10
Tetracdon nigroviridis SLC39A10
3 Danio rerio SLC39A 10

Oryzias latipes SLC39A10

53

56 Gasterosteus aculeatus SLC39A10

Homo sapiens SLC39A6

79| Mus musculus SLC39A6

Rattus norvegicus SLC39A6

Macaca mulatta SLC39A6

74| |, Gallus gallus SLC39A6

11 Anolis carolinensis SLC39A6

Xenopus tropicalis SLC39A6

Takifugu rubripes SLC39A6
Gasterosteus aculeatus SLC39A6

88L Oryzias latipes SLC39A6

a9 Homo sapiens SLC39A5
Macaca mulatta SLC39A5
Mus musculus SLC39A5
Rattus norvegicus SLC39A5

L Xenopus tropicalis” SLC39A 5

93[ Ciona intestinalis (ENSCINP_31758)

Ciona savignyi (ENSCSAV P_6864)

66| Homo sapiens SLC39A8
gg[| Mus musculus SLC39A8
Macaca mulatta SLC39A8
Rattus norvegicus SLC39A8
Anolis carolinensis SLC39A8

81

59

62

77

Xenopus tropicalis SLC39A8
Danio rerio SLC39A8
91, Takifugu rubripes SLC39A8
Tetraodon nigroviridis SLC39A 8
Gasterosteus aculeatus SLC39A8
Oryzias latipes SLC39A8b
68 66, Homo sapiens SLC39A 14
Macaca mulatta SLC39A 14
54| Mus musculus SLC39A14
Rattus norvegicus SLC39A 14
Gallus gallus SLC39A 14
Anolis carolinensis SLC39A14
anio rerio SLC39A 14
Takifugu rubripes SLC39A14
Oryzias latipes SLC3%A 14
6 9! Gasterosteus aculeatus SLC39A 14
Tetraodon nigroviridis SLC39A 14
64 Homo sapiens SLC39A4
98[— Macaca mulatta SLC39A4
Mus musculus SLC39A4
go— Rattus norvegicus SLC39A4

Xenopus tropicalis SLC39A4
Danio rerio SLC39A12
Takifugu rubripes SLC39A4
Gasterosteus aculeatus SLC39A4
Tetraodon nigroviridis SLC39A4
Oryzias latipes SLC39A4
88, Homo sapiens SLC39A12
Macaca mulatta SLC3%9A12
Mus musculus SLC39A12
Rattus norvegicus SLC39A 12

Taeniopygia guttata SLC39A12
- Gallus gallus SLC39A12
Xenopus tropicalis SLC39A12

95

54

89

93, Takifugu rubripes SLC39A 12
Tetraodon nigroviridis SLC39A 12
Oryzias latipes SLC39A12
69— Gasterosteus aculeatus SLC39A12

Phylogenetic tree of SLC39A family. jrmmf
0.2

100

79

Amphimedon queenslandica (ENSCSAVP_6873)
05 Homo sapiens SLC39A7
Macaca mulatta SLC39A7
Mus musculus SLC39A7
51! Rattus norvegicus SLC39A7
Oryzias latipes SLC3%A7
Danio rerio SLC39A7
Tetraodon nigroviridis SLC39A7
Takifugu rubripes SLC39A7
88, Homo sapiens SLC39A13
84l Macaca mulatta SLC39A13
Mus musculus SLC39A 13
g7 Rattus norvegicus SLC39A 13
Anolis carolinensis SLC39A13
Pelodiscus sinensis SLC39A13
Gallus gallus SLC39A13
Taeniopygia guttata SLC39A13
Danio rerio SLC39A13
86~ Takifugu rubripes SLC39A13
63 Tetraodon nigroviridis SLC39A13
Oryzias latipes SLC39A13
73! Gasterosteus aculeatus SLC38A 13
r— Ciona intestinalis (ENSCINP_31770)
g5 Ciona savignyi (ENSCSAVP_11853)
Drosophila melanogaster (FBpp0088864)
Anopheles gambiae (XP_319524)
Amphimedon queenslandica (XP_003382841)

95

Hsa 2

Hsa 18

Hsa 12

Hsa 4

Hsa 8

Hsa 8

Hsa 10

Hsa 6

Hsa 11

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood (-4057.0553) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 1.4231)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 98 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 100 positions in the final dataset.



SLIT

69

88
81

1q
98]

Homo sapiens SLIT2
r Macaca mulatta SLIT2
100! Gorilla gorilla SLIT2

Pan troglodytes SLIT2
Pongo abelii SLIT2
Callithrix jacchus SLIT2

Mus musculus SLIT2
il

Rattus norv egicus SLIT2

I~ Loxodonta af ricana SLIT2
i Oryctolagus cuniculus SLIT2

7

97!

Canis familiaris SLIT2
PMyol\s lucifugus SLIT2

Bos taurus SLIT2
Monodelphis domestica SLIT2
Gallus gallus SLIT2
Taeniopy gia guttata SLIT2
Anolis carolinensis SLIT2
Pelodiscus sinensis SLIT2
Xenopus tropicalis SLIT2
Danio rerio SLIT2
Oryzias latipes SLIT2
Gaslerosteus aculeatus SLIT2
Takif ugu rubripes SLIT2
98/ Tetraodon nigrovindis SLIT2
Homo sapiens SLIT3
Gorilla gorilla SLIT3
Pan troglodytes SLIT3
Pongo abelii SLIT3
Oryetolagus cuniculus SLIT3

Mus musculus SLIT3

oL Rattus norvegicus SLIT3

Canis familiaris SLIT3

Felis catus SLIT3

Bos taurus SLIT3

Equus caballus SLIT3

Dasypus novemcinctus SLIT3
Monodelphis domestica SLIT3
Omithorhy nchus anatinus SLIT3
Gallus gallus SLIT3

Taeniopygia guttata SLIT3

Anolis carolinensis SLIT3
Pelodiscus sinensis SLIT3

100|

Xenopus tropicalis SLIT3
Danio rerio SLIT3
ﬂ:owzlas latipes SLIT3
60y Homo sapiens SLIT1
Gorilla gorilla SLIT1
Macaca mulatta SLIT1

100

Pongo abelii SLIT1

Callithrix jacchus SLIT1
Loxodonta africana SLIT1

Mus musculus SLIT1

00L- Rattus norvegicus SLIT1

Dasy pus novemcinctus SLIT1
Equus caballus SLIT1

Canis familiaris SLIT1

Felis catus SLIT1

Ory ctolagus cuniculus SLIT1
Bos taurus SLIT1

Monodelphis domestica SLIT1

Anolis carolinensis SLIT1

Xenopus tropicalis SLIT1

Takif ugu rubripes SLIT1
Tetraodon nigroviridis SLIT1 a
Gasterosteus aculeatus SLIT1
Oryzias latipes SLIT1 a
Danio rerio SLIT1

100! Ory zias latipes SLIT1 b

[—— Ciona intestinalis (ENSCINP_11051)

D

100L——— Ciona savignyi (ENSCSAVP_10021)

ila mel. (FBpp0303578)

97
4'—|— Apis mellifera (XP_006561500)

P! ga

Caer

| pn |

0.1

Phylogenetic tree of SLIT family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-25218.1039) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (5 categories (+G, parameter = 1.5096)). The tree is drawn to scale, with
branch lengths measured in the number of substitutions per site. The analysis involved 74 amino acid sequences. All positions

Tetraodon nigroviridis SLIT1 b

Hsa4

Hsa5

Hsal0

elegans (F40E10)

containing gaps and missing data were eliminated. There were a total of 743 positions in the final dataset.



Synuclein-SNC

89 Homo sapiens SNCG
93 Pan troglodytes SNCG
Mus musculus SNCG
78l Rattus norvegicus SNCG
2] g1 Oryzias latipes SNCG a
96| L Takifugu rubripes SNCG Hsal0

Tetraodon nigroviridis SNCG

81 Danio rerio SNCG a

Danio rerio SNCG b
Oryzias latipes SNCG b
84L_ Gasterosteus aculeatus SNCG
M Homo sapiens SNCB
_ | Pan troglodytes SNCB

5ol Bos taurus SNCB

Canis familiaris SNCB

o Hsab
Danio rerio SNCB

% Takifugu rubripes SNCB

98| — Gasterosteus aculeatus SNCB
76l Oryzias latipes SNCB
Homo sapiens SNCA
Pan troglodytes SNCA Hsa4

Gorilla gorilla SNCA

Ciona intestinalis (ENSCINP_14669)

0.2

Phylogenetic tree of SNC family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
(WAG). The tree with the highest log likelihood (-996.5533) is shown. The percentage of trees in which the associated taxa
clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete Gamma distribution was
used to model evolutionary rate differences among sites (5 categories (+G, parameter = 4.8827)). The tree is drawn to scale, with
branch lengths measured in the number of substitutions per site. The analysis involved 23 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 69 positions in the final dataset.



Sparc/Osteonectin, Cwcv and Kazal-like domains proteoglycan (testican)-SPOCK

Canis familiaris SPOCK1
Equus caballus SPOCK1
52| Rattus norvegicus SPOCK1
Mus musculus SPOCK1
60 Macaca mulatta SPOCK1
- Bos taurus SPOCK1
Homo sapiens SPOCK1 Hsab
Gorilla gorilla SPOCK1
Gallus gallus SPOCK1
9l Taeniopygia guttata SPOCK1
Oryzias latipes SPOCK1
Gasterosteus aculeatus SPOCK1
Takifugu rubripes SPOCK1
77% Tetraodon nigroviridis SPOCK1
86— Takifugu rubripes SPOCK3
97| FTetraodon nigroviridis SPOCK3
b2 Gasterosteus aculeatus SPOCK3
Danio rerio SPOCK3
Anolis carolinensis SPOCK3 Hsa4
67| Taeniopygia guttata SPOCK3
84L Gallus gallus SPOCK3
88 Homo sapiens SPOCK3
Macaca mulatta SPOCK3
71 Canis familiaris SPOCK3
Equus caballus SPOCK3
- Danio rerio SPOCK2
Gasterosteus aculeatus SPOCK2 b
56| | Tetraodon nigroviridis SPOCK2 b
92! Takifugu rubripes SPOCK2 b
54l Gasterosteus aculeatus SPOCK2 a
- Oryzias latipes SPOCK2
Takifugu rubripes SPOCK2 a Hsal0
73[ Tetraodon nigroviridis SPOCK2 a
Ornithorhynchus anatinus SPOCK2
— Monodelphis domestica SPOCK2
82 QIMus musculus SPOCK2
Rattus norvegicus SPOCK2
I Canis familiaris SPOCK2
l| Homo sapiens SPOCK2
64 Gorilla gorilla SPOCK2
Macaca mulatta SPOCK2
Bos taurus SPOCK2

Caenorhabditis elegans (C54E4)
50 — Apis mellifera (XP_393267)
o7k Drosophila melanogaster (FBpp0291235)

|Ciona intestinalis (ENSCINP_4847)
100L———— Ciona savignyi (ENSCSAVP_8229)
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89
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Phylogenetic tree of SPOCK family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-2182.4066) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter =2.5411)). The tree is drawn to scale, with branch lengths

measured in the number of substitutions per site. The analysis involved 47 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 92 positions in the final dataset.



Synaptopodin-SYNPO

gg| Homo sapiens SYNPO2

Pan troglodytes SYNPO2

79
Mus musculus SYNPO2

Rattus norvegicus SY NPQO2
Danio rerio SYNPO2 a Hsa4
Danio rerio SYNPO2 b

Oryzias latipes SY NPO2

8o~ Gasterosteus aculeatus SYNPO2

Tetraodon nigroviridis SY NPO2
96 Homo sapiens SYNPO

Pan troglodytes SY NPO

Gallus gallus SYNPO

Anolis carolinensis SY NPO

Danio rerio SYNPO Hsa 5

74L_ Gasterosteus aculeatus SYNPO

17 Homo sapiens SY NPO2L

Pan troglodytes SYNPO2L

96| Mus musculus SYNPO2L

Rattus norvegicus SYNPOZL

Loxodonta africana SYNPO2L
Gasterosteus aculeatus SYNPO2L a

5o [ Cryzias latipes SYNPO2L a Hsa 10

Tetraodon nigroviridis SYNPO2L a

Danio rerio SY NPO2L

90 Gasterosteus aculeatus SYNPO2L b

68|r Oryzias latipes SYNPO2L b

56L_ Tetraodon nigroviridis SYNPO2L b

ICiona intestinalis (ENSCINP_3623)

osl Ciona savignyi (ENSCSAVP_8146)
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Phylogenetic tree of SYNPO family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG).
The tree with the highest log likelihood(-1966.2378) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 4.3076)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 29 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 64 positions in the final dataset.



Transforming, acidic coiled-coil containing protein-TACC

Homo sapiens TACC1A

Pan troglodytes TACC1A

Macaca mulatta TACC1A

Gallus gallus TACC1A

Anolis carolinensis TACC1A
Tetraodon nigroviridis TACC1A

4L Gasterosteus aculeatus TACC1A
Danio rerio TACC1B

Oryzias latipes TACC1B

60 Takifugu rubripes TACC1B

69~ Gasterosteus aculeatus TACC1B
Drosophila melanogaster (FBpp0291772)

83

61 Hsa8

92, Homo sapiens TACC3

Macaca mulatta TACC3

Mus musculus TACC3

79r Takifugu rubripes TACC3
Tetraodon nigroviridis TACC3
Gasterosteus aculeatus TACC3
Oryzias latipes TACC3

Hsa4

73

61
Drosophila melanogaster (FBpp0300236)

2; Homo sapiens TACC2
2| Macaca mulatta TACC2
Bl Mus musculus TACC2
] Anolis carolinensis TACC2 Hsal0
- Oryzias latipes TACC2

75 Gasterosteus aculeatus TACC2
69 Takifugu rubripes TACC2

50L Tetraodon nigroviridis TACC2

D o o

Caenorhabditis elegans (ZK84)
— Ciona intestinalis (ENSCINP_16017)
96l Ciona savignyi (ENSCSAVP_9087)

M

1
Phylogenetic tree of TACC family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model (WAG) .
The tree with the highest log likelihood (-6187.0554)is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (+G, parameter =8.0022)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 31 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 182 positions in the final dataset. * shows another paralog which is missing in tetrapods.



Transcription Factor 7-TCF7
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Anolis

Danio rerio TCF7L1a

Oryzias latipes TCF7L1
Danio rerio TCF7L1b
Takifugu rubripes TCF7L1
Tetraodon nigroviridis TCF7L1
Gallus gallus TCF7L2
Mus musculus TCF7L2
4 Macaca mulatta TCF7L2
Homo sapiens TCF7L2
Anolis carolinensis TCF7L2
Danio rerio TCF7L2
Oryzias latipes TCF7L2
Tetraodon nigroviridis TCF7L2
92! Takifugu rubripes TCF7L2
Xenopus tropicalis TCF7L2
| Bos taurus TCF7
Homo sapiens TCF7
Macaca mulatta TCF7
Canis familiaris TCF7
59— Loxodonta africana TCF7
Mus musculus TCF7
Anolis carolinensis TCF7
Gallus gallus TCF7
Xenopus tropicalis TCF7
— 89 Danio rerio TCF7
Oryzias latipes TCF7
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52,

91L- Takifugu rubripes TCF7
Macaca mulatta LEF1
Homo sapiens LEF1
66| Mus musculus LEF1
Loxodonta africana LEF1
Anolis carolinensis LEF1
Xenopus tropicalis LEF1
86| | Tetraodon nigroviridis LEF1
3! Takifugu rubripes LEF1
Oryzias latipes LEF1

Bos taurus TCF7L1

Loxodonta africana TCF7L1
9% Canis familiaris TCF7L1

Macaca mulatta TCF7L1

Homo sapiens TCF7L1

Mus musculus TCF7L1
73! Rattus norvegicus TCF7L1

carolinensis TCF7L1

Xenopus tropicalis TCF7L1

Gasterosteus aculeatus TCF7L1

Tetraodon nigroviridis TCF7

0.05

Phylogenetic tree of TCF7 family.

Nematostella vectensis (XP_001624718)

Hsa 2

Hsal0

Hsa 5

Hsa 4

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood (-835.7891) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches ; only the values = 50% are shown here. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
0.2971)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The
analysis involved 48 amino acid sequences. All positions containing gaps and missing data were eliminated. There

were a total of 95 positions in the final dataset.
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The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG. The tree with the highest log
likelihood (-10402.3163) is shown. The percentage of trees in which the associated taxa clustered together is shown next to the
branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model evolutionary rate differences
among sites (5 categories (+G, parameter = 3.0009)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 140 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 97 positions in the final dataset. * shows another paralog with missing tetrapods.

Phylogenetic tree of TSPAN family.




UNC-5

Macaca mulatta UNC5D
59| Mus musculus UNC5D
Homo sapiens UNC5D
Xenopus tropicalis UNC5D
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Gasterosteus aculeatus UNC5D a
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80| Oryzias latipes UNC5B
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8 Mus musculus UNC5A
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75| Tetraodon nigroviridis BAI2
Mus musculus BAI3
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Pan troglody tes BAI3
Gallus gallus BAI3
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Tetraodon nigrov iridis BAI3
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Phylogenetic tree of UNC5 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood (-2773.3766) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
5.8922)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 87 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total
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Hsab5

Hsab

Hsa4

Hsa8

Hsal

Hsab6

HsaX

of 50 positions in the final dataset. *shows another paralog with deleted tetrapods, named as BAI1B by our group.



Voltage-Dependent Anion Channel-VDAC

Homo sapiens VDAC1

Pan troglodytes VDAC1
Canis familiaris V DAC1

1y Mus musculus VDAC1
Rattus norvegicus VDAC1
Bos taurus VDAC1

Equus caballus VDAC1
Gallus gallus VDACH1
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100 L————— Xenopus tropicalis VDAC1
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Danio rerio VDAC1
Oryzias latipes VDAC1
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89! Takifugu rubripes VDAC1

Homo sapiens VDAC2
Gorilla gorilla VDAC2

Pan troglodytes VDAC2
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Strongylocentrotus purpuratus (XP_780266)

Phylogenetic tree of VDAC family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman
model (WAG). The tree with the highest log likelihood (-3994.8623) is shown. The percentage of trees in which the
associated taxa clustered together is shown next to the branches; only the values = 50% are shown here.. A discrete
Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter =
0.9399)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 54 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of

241 positions in the final dat

aset.
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Nuclear Receptor Binding SET domain protein-NSD

Gorilla gorilla NSD1

Macaca mulatta NSD1

Pan troglodytes NSD1

Rattus norvegicus NSD1
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Phylogenetic tree of NSD family:

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model. The tree
with the highest log likelihood (-10713.81) is shown. The percentage of trees in which the associated taxa clustered together is
shown next to the branches. Initial tree(s) for the heuristic search were obtained automatically by applying Neighbor-Join and BioNJ
algorithms to a matrix of pairwise distances estimated using a JTT model, and then selecting the topology with superior log
likelihood value. A discrete Gamma distribution was used to model evolutionary rate differences among sites (5 categories (+G,
parameter = 1.3091)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis

involved 79 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 340
positions in the final dataset. Evolutionary analyses were conducted in MEGA7



HR lysine demethylase and nuclear receptor corepressor (HR)
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The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model. The tree
with the highest log likelihood (-11085.6583) is shown. The percentage of trees in which the associated taxa clustered together is
shown next to the branches ; only the values = 50% are shown here. A discrete Gamma distribution was used to model evolutionary
rate differences among sites (5 categories (+G, parameter = 1.6609). The tree is drawn to scale, with branch lengths measured in
the number of substitutions per site. The analysis involved 46 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 391 positions in the final dataset.



