Maximum Likelihood Trees of gene families residing on
chromosomes 2, 7, 12 and 17.



Anion exchanger family SLC4A ( AE )-SLC4A

63 1 Homo sapiens SLC4A2
43|L Canis familiaris SLC4A2
1901l Mus musculus SLC4A2
Rattus norvegicus SLC4A2 Hsa7
Danio rerio SLC4A2
Tetraodon nigroviridis SLC4A2
W[ Takifugu rubripes SLC4A2
Tetraodon nigroviridis SLC4A1
Canis familiaris SLC4A1
o7 100 Homo sapiens SLC4A1 Hsal7
66 [ Mus musculus SLC4A1
100 - Rattus norvegicus SLC4A1
99 |-— Tetraodon nigrovridis SLC4A3
Takifugu rubripes SLC4A3
64 Homo sapiens SLC4A3
100 Canis familiaris SLC4A3

63 ]) Mus musculus SLC4A3
911 Rattus norvegicus SLC4A3

Hsa2

Drosophila melanogaster(CG8177)

50— Homo sapiens SLC4AS5
100 { Mus musculus SLC4A5
100 Rattus norvegicus SLC4A5 Hsa?2
Tetraodon nigroviridis SLC4AS
L Danio rerio SLCAAS
Drosophila melanogaster(CG4675-PB)
g6 [~ Tetraodon nigroviridis SLC4A8
ﬁ'fTakfugu nubripes SLCAA8
Danio rerio SLC4A8
87| Mus musculus SLC4A10
89[l Rattus nonegicus SLC4A10 Hsa2
190 f canis familiaris SLC4A10
Homo sapiens SLC4A10
5| Homo sapiens SLC4A8

Canis familiaris SLC4A8 Hsal2
Mus musculus SLC4A8

100

90

100

89

74 L Rattus nonegicus SLC4A8

M

0.2

Phylogenetic tree of SLC4A family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-8729.8710) 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 = 1.6050)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 36 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 442 positions in the final dataset..



Fibrillar collagen family -COL

g7) Homo sapiens COL2A1

62 | Macaca mulatta COL2A1
Mus musculus COL2A1

98 L Rattus norvegicus COL2A1

66

Canis familiaris COL2A1
2L Bos taurus COL2A1
Monodelphis domestica COL2A1
Takifugu rubripes COL2A1
Danio rerio COL2A1
Danio rerio COL1A1
Monodelphis domestica COL1A1
99 [ Mus musculus COL1A1
Rattus norvegicus COL1A1
Macaca mulatta COL1A1
Homo sapiens COL1A1
Canis familiaris COL1A1
Bos taurus COL1A1
Danio rerio COL1A2
Canis familiaris COL1A2
Bos Taurus COL1A2
7 Homo sapiens COL1A2
Macaca mulatta COL1A2
Mus musculus COL1A2
Rattus nonegicus COL1A2
Monodelphis domestica COL3A1
6 Mus musculus COL3A1
100 Rattus noregicus COL3A1
66 Canis familiaris COL3A1
oy Bos taurus COL3A1
51 Homo sapiens COL3A1
98 L Macaca mulatta COL3A1
Danio rerio COL5A2
1 Monodelphis domestica COL5A2
* g7~ Mus musculus COL5A2
9 Rattus norvegicus COL5A2
Bos taurus COL5A2
1| Homo sapiens COL5A2
70 Macaca mulatta COL5A2

98

83

75

82

99

60

99

67

0.2

Phylogenetic tree of COL family.

Strongylocentrotus purpuratus COLP1ALPHA
Apis mellifera (XP_393523)

Hsal2

Hsal7

Hsa7

Hsa2

Hsa2

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-6504.3105) 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 = 1.5379)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 40 amino acid sequences. All positions containing gaps and missing data

were eliminated. There were a total of 303 positions in the final dataset.



ERBB receptor protein-tyrosine kinase-ERBB

g6 r Mus musculus ERBB2
100 | L Rattus norvegicus ERBB2

| Homo sapiens ERBB2
96 L Xenopus tropicalis ERBB2 Hsal7
— Danio rerio ERBB2

o8 —l__ Tetraodon nigroviridis ERBB2
75 99 L Takifugu rubripes ERBB2

93 [ Tetraodon nigroviridis EGFR

77 Takifugu rubripes EGFR
Danio rerio EGFR
82| ———— Xenopus tropicalis EGFR Hsa7
86 — Homo sapiens EGFR

100 -|-Mus musculus EGFR

78 L Rattus norvegicus EGFR

54 — Tetraodon nigroviridis ERBB4
81 Danio rerio ERBB4

Takifugu rubripes ERBB4
Xenopus tropicalis ERBB4 Hsa2
Mus musculus ERBB4

99

73
os [ Homo sapiens ERBB4

60 60! Rattus norvegicus ERBB4

100 Takifugu rubripes ERBB3
Danio rerio ERBB3

98 ——— Xenopus tropicalis ERBB3

Hsal?

- Homo sapiens ERBB3

100 r Rattus norvegicus ERBB3
991 Mus musculus ERBB3
Caenorhabditis elegans(Let-23)

0.5

Phylogenetic tree of ERBB family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-7989.1170) 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 = 1.7171)). 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 311 positions in the final dataset.



GLI zinc-finger protein family-GLI

62

65

951 Mus musculus GLI2
Eﬁﬁ Rattus norvegicus GLI2
a7 GLI2 Homo sapiens

L Danio rerio GLI2a

88
1— Danio rerio GLI2b

r Gasterosteus aculeatus GLI2

7 [Tetraodon nigroviridis GLI2
Bb7! Takifugu rubripes GLI2

99 Mus musculus GLI3

|

98 |l Rattus norvegicus GLI3

Homo sapiens GLI3

94 Danio rerio GLI3

83 Gasterosteus aculeatus GLI3
g [ Tetraodon nigroviridis GLI3
821 Takifugu rubripes GLI3

g2 Mus musculus GLI1

99 || Rattus norvegicus GLI1

Homo sapiens GLI1

7

Danio rerio GLI1
Gasterosteus aculeatus GLI1
o3 | Tetraodon nigroviridis GLI1
951 Takifugu rubripes GLI1

| Branchiostoma floridae GLIA
99 | Branchiostoma floridae GLIB

Ciona savignyi GLI
Strongylocentrotus purpuratus (XP_001195249)

—|_— Drosophila melanogaster (Ci)
7 Apis mellifera(XP_624136)

Caenorhabditis elegans (Tra)

Phylogenetic tree of GLI family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-7926.3664) 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 = 1.2112)). 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 307 positions in the final dataset.

Hsa2

Hsa7

Hsal2



Hedgehog family -HH

86 | Mus musculus SHH
55

Rattus nornegicus SHH

Homo sapiens SHH

Canis familiaris SHH

Gallus gallus SHH

Xenopus tropicalis SHH
Danio rerio twhh

Danio rerio SHH

Tetraodon nigroviridis SHH
Takifugu rubripes SHH

93 | Gasterosteus aculeatus SHH

Oryzias latipes SHH

84 Gasterosteus aculeatus DHH

100 l—Oryzias latipes DHH

69

Danio rerio DHH

Homo sapiens DHH
I‘Eios taurus DHH

Homo sapiens IHH
o6 | Bos taurus IHH
Mus musculus IHH

81
Rattus norvegicus IHH

— Gallus gallus IHH
Oryzias latipes IHH a
Danio rerio IHH
Oryzias latipes IHH b
Gasterosteus aculeatus IHH
Tetraodon nigroviridis IHH

Takifugu rubripes IHH

100
8

L[Mus musculus DHH
1L Rattus norvegicus DHH

0.1

Phylogenetic tree of HH family.

Strongylocentrotus purpuratus hh

Hsa7

Hsal?2

Hsa2

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-1931.6394) 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 = 0.6190)). 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 168 positions in the final dataset.



Inhibin -INHB

71

99

Homo sapiensINHBA
86| Mus musculusINHBA
Rattus nonegicus INHBA
Bos taurus INHBA
88 |- Canis familiaris INHBA

79

— Oryzias latipes INHBA

Gasterosteus aculeatus INHBA
Danio rerio INHBA
Tetraodon nigroviridis INHBA

97 L— Takifugu rubripes INHBA
Tetraodon nigroviridis INHBB
Oryzias latipes INHBB
Danio rerio INHBB

88 | Gasterosteus aculeatus INHBB

g | Homo sapiens INHBB
Erinaceus europaeus INHBB
Monodelphis domestica INHBB

— Oryzias latipes INHBC
99

Tertaodon nigroviridis INHBC
Takifugu rubripes INHBC

731 Mus musculus INHBE
45|L Rattus norvegicus INHBE
Canis familiaris INHBE

93

Homo sapiens INHBE
Erinaceus europaeus INHBE

55 r Mus musculus INHBC

Rattus norvegicus INHBC
Bos taurus INHBC
Monodelphis domestica INHBC

92 47

Homo sapiens INHBC
8 | Canis familiaris INHBC
Erinaceus europaeus INHBC

Ciona intestinalis (inhibin beta)

Strongylocentrotus purpuratus (NP_999793)

0.2

Phylogenetic tree of INHB family.

Hsa7

Hsa2

Hsal2

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-2051.7290) 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 = 1.7184)). 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 105 positions in the final dataset.



Insulin-like growth factor-binding protein-IGFBP

g7 1 Rattus norvegicus IGFBP4
9&ﬁ Mus musculus IGFBP4

551 L Homo sapines IGFBP4 Hsal7
95 Xenopus tropicalis IGFBP4
Takifugu rubripes IGFBP4
W[ Tetraodon nigroviridis IGFBP4
87 45 —————— Takifugu rubripes IGFBP1
— — Xenopus tropicalis IGFBP1
= Homo sapines IGFBP1 Hsa7
o6 | r Mus musculus IGFBP1
45| TT{Rattus nonegicus IGFBP1
gg | Tetraodon nigroviridis IGFBP2
—1 Takifugu rubripes IGFBP2
32 L
— 08 Xenopus tropicalis IGFBP2 Hsa?2
a3 Homo sapines IGFBP2
a4 | | Rattus nonegicus IGFBP2
95 L Mus musculus IGFBP2
100 1 Tetraodon nigroviridis IGFBP3
Takifugu rubripes IGFBP3
29 Danio rerio IGFBP3
Homo sapines IGFBP3 Hsa/
Rattus norvegicus IGFBP3
97 — Mus musculus IGFBP3
791 Mus musculus IGFBP5
EE’ Rattus norvegicus IGFBP5
Homo sapines IGFBP5 Hsa2
79 — Danio rerio IGFBPS
96 _[Tetraodon nigroviridis IGFBP5
99 L Takifugu rubripes IGFBP5

Homo sapines IGFBP6
a7 t Mus musculus IGFBP6 Hsal?2
79 L Rattus norvegicus IGFBP6
— Drosophila melanogaster(CG13830-PA)
100 | Appis mellifera (XP_393267)

0.5

Phylogenetic tree of IGFBP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-4444.6045) 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 = 2.8837)). 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 120 positions in the final dataset.



Integrin beta chain family-ITGB

93 Tetraodon nigroviridis ITGBS
2|:L7 Takifugu rubripes TGBS5
99 Danio rerio ITGB5

Homo sapiens I[TGB5

90 99 - Mus musculus ITGB5
gg - Homo sapiens ITGB3
—1_ Mus musculus ITGB3
48 98 Tetraodon nigroviridis TGB3
] 100 L Takifugu rubripes ITGB3
100 |: Tetraodon nigroviridis [ITGB6
Takifugu rubripes ITGB6

88 Rattus norvegicus ITGB6

45 95 Homo sapiens ITGB6
51 Mus musculus ITGB6

08 Danio rerio ITGB7
{ Takifugu rubripes ITGB7
Rattus norvegicus ITGB7
100 |_|— Homo sapiens [TGB7
%8 66 | Mus musculus ITGB7

Drosophila melanogaster(CG1560-RA)

71

go r Mus musculus ITGB8
100 Rattus norvegicus ITGB8

Homo sapiens ITGB8
99 Danio rerio ITGB8

61 Takifugu rubripes ITGB8
ﬂaodon nigroviridis TGB8
gg | Mus musculus ITGB4

96 Rattus nonegicus ITGB4

Homo sapiens [TGB4
100 —— Danio rerio ITGB4

96 4|_— Tetraodon nigroviridis ITGB4
98 L- Takifugu rubripes ITGB4

M

0.2

Phylogenetic tree of ITGB family.

Hsa3

Hsal7

Hsa2

Hsal2

Hsa7

Hsal7

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-5427.7026) 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 = 1.6485)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 32 amino acid sequences. All positions containing gaps and missing data

were eliminated. There were a total of 177 positions in the final dataset.



Myosin light chain-MYL

87

Mus musculus MYL4

63 Rattus norvegicus MYL4

95 || Bos taurus MYL4

Homo sapiens MY L4

Gallus gallus MYL4

Danio rerio MYL4

Takifugu rubripes MYL4

99 | Tetraodon nigroviridis MYL4
Takifugu rubripes MYL1
Danio rerio MYL1

99

Homo sapiens MYL1
Macaca mulatta MYL1
69| Mus musculus MYLA1

94 | Rattus nonegicus MYL1

_{— Takifugu rubripes MYLB
Danio rerio MYL6

Gallus gallus MYL6

Homo sapiens MYL6

Bos taurus MYL6

Mus musculus MYL6

93 | Rattus norvegicus MYL6

— Apis mellifera XP_623504)

Drosophila melanogaster(Mylc)

20 ’: Apis mellifera(XP-625016)
Drosophila melanogaster(Sgh)

Homo sapiens MYL2

Monodelphis domestica MYL2
Mus musculus MYL2

Macaca mulatta MYL2
Takifugu rubripes MYL2
Tetraodon nigroviridis MYL2
Danio rerio MYL2

61

0.2

Phylogenetic tree of MYL family.

g2 | Tetraodon nigroviridis MYL7
84 Takifugu rubripes MYL7
Danio rerio MYL7

Bos taurus MYL7

80

Homo sapiens MYL7
Canis familiaris MYL7
57| Macaca mulatta MYL7

51| |Mus musculus MYL7

85 L Rattus norvegicus MYL7

Hsal7

Hsa2

Hsal?2

Hsal2

Hsa7

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model .The tree with the
highest log likelihood (-1916.3575) is shown ; only the values > 50% are shown here. The percentage of trees in which the
associated taxa clustered together is shown next to the branches A discrete Gamma distribution was used to model evolutionary
rate differences among sites (5 categories (+G, parameter = 6.6982)). The tree is drawn to scale, with branch lengths measured in
the number of substitutions per site. The analysis involved 41 amino acid sequences. All positions containing gaps and missing
data were eliminated. There were a total of 85 positions in the final dataset.



Sp1 c2h2-type zinc-finger protein family-SP

Mus musculus Sp1
> Homo sapiens SP1
Rattus norvegicus Sp1 Hsal?
43 Gallus gallus Sp1

I:Takifugu rubripes SP1
31 69 - Tetraodon nigroviridis SP1
97 I_ Takifugu rubripes Sp3
Tetraodon nigroviridis Sp3
Xenopus tropicalis Sp3

— Gallus gallus Sp3 Hsa2
62 77|  Homo sapiens SP3

91

o7 || Rattus norvegicus Sp3
89! Mus musculus Sp3

100 [— Takifugu rubripes SP4

70 | L Tetraodon nigroviridis SP4
Danio rerio Sp4

85 Gallus gallus Sp4

Hsa7

7o || Rattus norvegicus SP4

70L Homo sapiens SP4

77 |: Tetraodon nigroviridis Sp2
Danio rerio Sp2

99 Homo sapiens Sp2 Hsal7

6o [ Mus musculus Sp2
29 Gallus gallus Sp2
Strongylocentrotus (XP_793203)

87— Tetraodon nigroviridis SP8
o L— Takifugu rubripes SP8
42 Homo sapiens SP8 Hsa7

a5 -| Mus musculus Sp8
85

Rattus norvegicus Sp8

A
0.5

Phylogenetic tree of SP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree
with the highest log likelihood (-3508.6500) 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 = 4.8511)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 30 amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total of 108 positions in the
final dataset.



Zinc finger protein, subfamily 1A-ZNFN1A

95( Mus musculus ZNFN1A1

77f Rattus norvegicus ZNFN1A1
Homo sapiens ZNFN1A1

Canis familiaris ZNFN1A1

68 |- Bos taurus ZNFN1A1

Homo sapiens ZNFN1A3
Mus musculus ZNFN1A3
Rattus norvegicus ZNFN1A3
Canis familiaris ZNFN1A3
Bos taurus ZNFN1A3

g3 [ Tetraodon nigroviridis ZNFN1A4
Takifugu rubripes ZNFN1A4
Homo sapiens ZNFN1A4
Canis familiaris ZNFN1A4

51

91

54

Mus musculus ZNFN1A4
76! Rattus norvegicus ZNFN1A4

Mus musculus ZNFN1A2

Homo sapiens ZNFN1A2

Rattus norvegicus ZNFN1A2

Phylogenetic tree of ZNFN1A family.

Strongylocentrotus purpuratus (XP_790671)

Hsa7

Hsal7

Hsal2

Hsa2

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-4473.4235) 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 = 3.6164)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 20 amino acid sequences. All positions containing gaps and missing data
were eliminated. There were a total of 313 positions in the final dataset..



ATP synthase, H+ transporting, mitochondrial FO complex-ATP5G

64 |Homo sapiens ATP5G3
Rattus norvegicus ATP5G3
Mus musculus ATP5G3

Canis familiaris ATP5G3
L Monodelphis domestica ATP5G3 Hsa2
Gallus gallus ATP5G3
Anole lizard ATP5G3
Ornithorhynchus anatinus ATP5G3
Xenopus tropicalis ATP5G3

93 |: Gallus gallus ATP5G1
Anole lizard ATP5G1

Monodelphis domestica ATP5G
73 1 Mus musculus ATP5G1 Hsal7
78 Rattus norvegicus ATP5G1
Homo sapiens ATP5G1

Canis familiaris ATP5G1

66 '— Equus caballus ATP5G1

85

50

85

52

Oryzias latipes ATP5G1/3
%Takifugu rubripes ATP5G1/3
Gasterosteus aculeatus ATP5G1/3

Branchiostoma floridae (XP 002222531)
Drosophila melanogaster (NP 651852)

Loxodonta africana ATP5G2
Canis familiaris ATP5G2
Erinaceus europaeus ATP5G2 Hsal?2
Homo sapiens ATP5G2
Mus musculus ATP5G2

90 L Rattus norvegicus ATP5G2

0.05

Phylogenetic tree of ATP5G family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-1670.8340) 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 = 0.3768). 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.



Calcium binding and coiled-coil domain-CALCOCO

Homo sapiens TAX1BP1
Canis familiaris TAX1BP1
Mus musculus TAX1BP1
{ Rattus norvegicus TAX1BP1
Equus caballus TAX1BP1
- Bos taurus TAX1BP1
Monodelphis domestica TAX1BP1 Hsa7
Ornithorhynchus anatinus TAX1BP1
Gallus gallus TAX1BP1
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Xenopus tropicalis TAX1BP1
Tetraodon nigroviridis TAX1BP1
Danio rerio TAX1BP1
Oryzias latipes TAX1BP1
Takifugu rubripes TAX1BP1
Gasterosteus aculeatus TAX1BP1
86 Takifugu rubripes CALCOCO1
56 Tetraodon nigroviridis CALCOCO1
100 Oryzias latipes CALCOCO1
L|_— Danio rerio CALCOCO1
56 Gasterosteus aculeatus CALCOCO1
] 100 ———— Anole lizard CALCOCO1 Hsal2
Rattus norvegicus CALCOCO1
% Mus musculus CALCOCO1
Homo sapiens CALCOCO1
Equus caballus CALCOCO1
4|7 BOs taurus CALCOCO1
54 Canis familiaris CALCOCO1
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100 — Ciona intestinalis (XP 002120135)
L Ciona savignyi (ENSCSAVG 7266)
— —— Anole lizard CALCOCO2
Gallus gallus CALCOCO2
100 | | 100 = Mus musculus CALCOCO2
50 Rattus norvegicus CALCOCO2
Equus caballus CALCOCO2
Canis familiaris CALCOCO2
Homo sapiens CALCOCO2
Bos taurus CALCOCO2

©

80

Hsal7

69
78
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Phylogenetic tree of CALCOCO family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-3758.6399) 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 = 1.6340). 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 142 positions in the final dataset.



Chromobox homolog-CBX

Mus musculus CBX6

Rattus norv egicus CBX8

Gallus gallus CBX6
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Homo sapiens CBX2

Mus musculus CBX2
Rattus norvegicus CBX2
Danio rerio CBX2

99 Gasterosteus aculeatus CBX2

Oryzias latipes CBX2

Takifugu rubripes CBX2
1p0 ' Tetraodon nigroviridis CBX2

90 ~ Mus musculus CBX7

Rattus norvegicus CBX7

Homo sapiens CBX7

Xenopus tropicalis CBX7

Danio rerio CBX7

Tetraodon nigroviridis CBX7

Homo sapiens CBX4

97 | Gallus gallus CBX4

Mus musculus CBX4

Rattus norvegicus CBX4

Danio reric CBX4

4 | Takifugu rubripes CBX4
Tetraodon nigrov iridis CBX4
Oryzias latipes CBX4
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Hsal7
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Hsal7
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Ciona intestinalis (XP 002129338)

Gasterosteus aculeatus CBX1
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Mus musculus CBX1
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Gallus gallus CBX1

Xenopus tropicalis CBX1

Homo sapiens CBX1

Mus musculus CBX3

Rattus norvegicus CBX3

Homa sapiens CBX3

Gallus gallus CBX3

Danio rerio CBX3

Takif ugu rubripes CBX3

Mus musculus CBX5

Rattus norvegicus CBX5

Homo sapiens CBX5

Danio rerio CBXS

Ory zias latipes CBX5

95 Takifugu rubripes CBX5
1p0 ' Tetraodon nigrov iridis CBX5

99

Phylogenetic tree of CBX family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3016.0952) 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 = 1.5451). The tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. The analysis involved 66 amino acid sequences. All positions containing gaps and

Hsal7

Hsa7

Hsal2

missing data were eliminated. There were a total of 74 positions in the final dataset.



Heterogeneous nuclear ribonucleoprotein A-HNRNPA

Mus musculus HNRNPA1
Rattus norvegicus HNRNPA1
94 |'Homo sapiens HNRNPA1
50 Gallus gallus HNRNPA1
56 - Anolis carolinensis HNRNPA1
63 Xenopus tropicalis HNRNPA1 Hsal2
Danio rerio HNRNPAT1

Gasterosteus aculeatus HNRNPA1
ﬁ[— Oryzias latipes HNRNPA1
| 57 [Takifugu rubripes HNRNPA1
100 = Tetraodon nigroviridis HNRNPA1
100 |Ciona intestinalis (XP 002131647)

85 L_ Ciona savignyi (ENSCSAVP 5016)
Branchiostoma floridae (XP 002237058)

o 95 Danio rerio HNRNPA3
—|_—Takifugu rubripes HNRNPA3
Xenopus tropicalis HNRNPA3
Anolis carolinensis HNRNPA3
85| | Gallus gallus HNRNPA3 Hsa2
91| Homo sapiens HNRNPA3
Mus musculus HNRNPA3
Rattus norvegicus HNRNPA3
Xenopus tropicalis HNRNPA2B1
Gallus gallus HNRNPA2B1
Homo sapiens HNRNPA2B1 Hsa7
98 (I Mus musculus HNRNPA2B1
63| Rattus norvegicus HNRNPA2B1
Anolis carolinensis HNRNPA2B1

57 Danio rerio (NP 997810)
93 _|_— Danio rerio (NP 999871)
Takifugu rubripes HNRNPAO
Xenopus tropicalis HNRNPAO
Gallus gallus HNRNPAQ Hsa5
Homo sapiens HNRNPAO
Mus musculus HNRNPAQ

Monodelphis domestica HNRNPAQO
Ornithorhynchus anatinus HNRNPAO

70

99

100

100

71

0.1

Phylogenetic tree of HNRNPA family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-3368.6875) 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 = 0.7477). 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 193 positions in the final dataset.



Nuclear Factor (erythroid derived 2)-NFE2

Taeniopygia guttata NFE2L2
Gallus gallus NFE2L2
Ornithorhynchus anatinus NFE2L2
Canis familiaris NFE2L2

Homo sapiens NFE2L2

Equus caballus NFE2L2

Anolis carolinensis NFE2L2

Mus musculus NFE2L2 Hsaz
100 ' Rattus norvegicus NFE2L2

Monodelphis domestica NFE2L2

Xenopus tropicalis NFE2L2
Gasterosteus aculeatus NFE2L2

Oryzias latipes NFE2L2

Takifugu rubripes NFE2L2

100 — Tetraocdon nigroviridis NFE2L2

99  Takifugu rubripes NFE2
AI:LTetraodon nigroviridis NFE2
Gasterosteus aculeatus NFE2

Ornitharhynchus anatinus NFE2

Mus musculus NFE2 Hsal2

Rattus norvegicus NFE2

Equus caballus NFE2

Homo Sapiens NFE2

g0 | Canis familiaris NFE2

Rattus norvegicus NFE2L1

Mus musculus NFE2LA1

Canis familiaris NFE2L1

Equus caballus NFE2L1

g5 | Homo sapiens NFE2L1

Ornithorhynchus anatinus NFE2L1

Monodelphis domestica NFE2L1 Hsal7

99 Taeniopygia guttata NFE2L1

80 || Gallus gallus NFE2L1
64 Anolis carolinensis NFE2L1

Danio reric NFE2L1

Takifugu rubripes NFE2L1

Gasterosteus aculeatus NFE2L1

Tetracdon nigroviridis NFE2L1

Ciona intestinalis (NP 001087212)

Taeniopygia guttata NFE2L3

Ornithorhynchus anatinus NFE2L3

87 |Homo sapiens NFE2L3

Mus musculus NFE2L3

Rattus norvegicus NFE2L3 Hsa7

Bos taurus NFE2L3

Canis familiaris NFE2L3

52 — Equus caballus NFE2L3
Strongylocentrotus purpuratus (NP_001123278)

Drosophila melanogaster (NP 7328386)
%9 Anopheles gambiae (EDO64492)
79 Apis mellifera (XP 001120971)

0.05

64
62

90

87

99

61

91

74

Phylogenetic tree of NFE2 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 (-2574.3850) 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 = 0.9121). 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 data were eliminated. There were a total of 85 positions in the final dataset.



Oxysterol binding protein like-OSBPL

98 r Mus musculus OSBPL3
Rattus norvegicus OSBPL3
Homo sapiens OSBPL3
Equus caballus OSBPL3
Bos taurus OSBPL3
Monodelphis domestica OSBPL3 HS&?
Ornithorhynchus anatinus OSBPL3
Gallus gallus OSBPL3
Danio rerio OSBPL3
Oryzias latipes OSBPL3
Takifugu rubripes OSBPL3
Tetraodon nigroviridis OSBPL3
Anolis carolinensis OSBPL7
Bos taurus OSBPL7
Monodelphis domestica OSBPL7
Homo sapiens OSBPL7 Hsal7
Equus caballus OSBPL7
Mus musculus OSBPL7
gg ' Rattus norvegicus OSBPL7
91  Takifugu rubripes OSBPL6
95[L Tetraodon nigroviridis OSBPL6
9297 Gasterosteus aculeatus OSBPL6
Oryzias latipes OSBPL6
Danio rerio OSBPL6
Anolis carolinensis OSBPL6
Gallus galluS OSBPL6 Hsa2
Monodelphis domestica OSBPL6
Ornithorhynchus anatinus OSBPL6
Bos taurus OSBPL6
Homo sapiens OSBPL6
73 Mus musculus OSBPL6
55 g6+ Rattus norvegicus OSBPL6
L Cionasavignyi OSBPL (ENSCSAVP 7837)
Branchiostoma floridae (XP 002211825)

Apis mellifera (XP 392480)

499|_T_7 Drosophila melanogaster (NP 477271)

Anopheles gambiae (XP 309799)
Hydra magnipapillata (XP 002155722)
— Hydra magnipapillata (XP 002156830)
75 Drosophila melanogaster (NP 650878)
Anopheles gambiae (XP 309683)
Apis mellifera (XP 624952)
Branchiostoma floridae (XP 002206859)
Ornithorhynchus anatinus OSBPL8
Gallus gallus OSBPL8
Homo sapiens OSBPL8
Equus caballus OSBPL8
Mus musculus OSBPL8 Hsal2
Monodelphis domestica OSBPLS8
Anole lizard OSBPL8
Oryzias latipes OSBPL8
g2 - Tetraodon nigroviridis OSBPL8

62

74

99

50

0.5

Phylogenetic tree of OSBPL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-13471.2479) 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 = 1.6112). 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 357 positions in the final dataset.



Phosphodiesterase 1, Clamodulin-dependent-PDE1

82

77/Mus musculus PDE1C
Rattus norvegicus PDE1C
Homo sapiens PDE1C
Canis familiaris PDE1C
Bos taurus PDE1C
Equus caballus PDE1C
Monodelphis domestica PDE1C
Ornithorhynchus anatinus PDE1C
Anole lizard PDE1C
Taeniopygia guttata PDE1C
6 ! Gallus gallus PDE1C
Danio rerio PDE1C
Takifugu rubripes PDE1C
Tetraodon nigroviridis PDE1C
—1 58 | Oryzias latipes PDE1C
55 - Gasterosteus aculeatus PDE1C

98 Danio rerio PDE1A
Oryzias latipes PDE1A
Xenopus tropicalis PDE1A
Taeniopygia guttata PDE1A
Gallus gallus PDE1A
Anole lizard PDE1A
Ornithorhynchus anatinus PDE1A

62 56

Canis familiaris PDE1A

Bos taurus PDE1A

Equus caballus PDE1A
Homo sapiens PDE1A

Mus musculus PDE1A
Rattus norvegicus PDE1A

54

52

83
100 [Takifugu rubripes PDE1B
Tetraodon nigroviridis PDE1B
Xenopus tropicalis PDE1B
Homo sapiens PDE1B
100 96|  Mus musculus PDE1B
88 Rattus norvegicus PDE1B
Bos taurus PDE1B
70 ' Equus caballus PDE1B

96

Hsa7

Hsa2

Hsal2

r— Ciona intestinalis (XP 002123743)

100 !Ciona savignyi (ENSCSAVP 11923)

{ Branchiostoma floridae (XP 002217565)
100 Branchiostoma floridae (XP 002250062)

Strongylocentrotus purpuratus (NP 001...

0.1

Phylogenetic tree of PDE1 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-5324.9973) 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 = 0.9309). 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

Nematostella vectensis (XP 001629364)

Drosophila melanogaster (NP 001137817)
ﬂ mellifera (XP 001120223)
52 Anopheles gambiae (XP 319716)

were eliminated. There were a total of 232 positions in the final dataset.



Rho family GTPase-RND

Equus caballus RND3

I Ornithorhynchus anatinus RND3
Monodelphis domestica RND3

{Gallus gallus RND3

Rattus norvegicus RND3

58

% Homo sapiens RND3

Mus musculus RND3
23 Xenopus tropicalis RND3
Danio rerio RND3
Tetraodon nigroviridis RND3
66 || Oryzias latipes RND3
78 L Gasterosteus aculeatus RND3
91 Oryzias latipes RND2
70 £Tetraodon nigroviridis RND2

Danio rerio RND2
Monodelphis domestica RND2
Rattus norvegicus RND2

96

8 Mus musculus RND2

65

Homo sapiens RND2

Equus caballus RND2
Xenopus tropicalis RND1

Danio rerio RND1

Oryzias latipes RND1

98 Takifugu rubripes RND1

Gasterosteus aculeatus RND1

Homo sapiens RND1
Erinaceus europaeus RND1
Rattus norvegicus RND1
Mus musculus RND1

Equus caballus RND1

Hsa2

Hsal7

Hsal2

— Strongylocentrotus purpuratus (XP_781322)

0.1

Phylogenetic tree of RND family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with
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 = 0.8158). The tree is drawn to scale, with branch
site. The analysis involved 32 amino acid sequences. All positions

the highest log likelihood (-2533.8139) is shown. The

lengths measured in the number of substitutions per

100 | Anopheles gambiae (ED0O64093)

containing gaps and missing data were eliminated. There were a total of 186 positions in the final dataset.



Secernin-SCRN

Canis familiaris SCRN3
Equus caballus SCRN3
Homo sapiens SCRN3
Bos taurus SCRN3
Pteropus vampyrus SCRN3
Mus musculus SCRN3
99 Rattus norvegicus SCRN3
Erinaceus europaeus SCRN3
Monodelphis domestica SCRN3 Hsa2
53 Gallus gallus SCRN3
Taeniopygia guttata SCRN3
Anole lizard SCRN3
Danio rerio SCRN3
Gasterosteus aculeatus SCRN3
Oryzias latipes SCRN3
Takifugu rubripes SCRN3
63 Tetraodon nigroviridis SCRN3
73 — Gallus gallus SCRN1
Taeniopygia guttata SCRN1
Ancle lizard SCRN1
Ornithorhynchus anatinus SCRN1
Monodelphis domestica SCRN1
Loxodonta africana SCRN1
Dasypus novemcinctus SCRN1
Homo sapiens SCRN1 Hsa7
Pteropus vampyrus SCRN1
Myotis lucifugus SCRN1
Equus caballus SCRN1
Bos taurus SCRN1
Canis familiaris SCRN1
Mus musculus SCRN1
gg 'Rattus norvegicus SCRN1
Oryzias latipes SCRN2
Gasterosteus aculeatus SCRN2
Takifugu rubripes SCRN2
Tetraodon nigroviridis SCRN2
Danio rerio SCRN2
66 Ornithorhynchus anatinus SCRN2
Anole lizard SCRN2
Monodelphis domestica SCRN2 Hsa17
Equus caballus SCRN2
Pteropus vampyrus SCRN2
Homo sapiens SCRN2
Bos taurus SCRN2
Oryctolagus cuniculus SCRN2
Erinaceus europaeus SCRN2
Mus musculus SCRN2
100 - Rattus norvegicus SCRN2
L Branchiostoma floridae (XP 002205260)
I Anopheles gambiae (XP 321103)

Drosophila melanogaster (NP 649694)

61

60

94

66
55

58
94

100

60

0.2

Phylogenetic tree of SCRN family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The
tree with the highest log likelihood (-4877.1740) 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 = 1.1168).
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 data were eliminated. There were a
total of 160 positions in the final dataset.



Sorting nexin-SNX

65

Mus musculus SNX13

Rattus norvegicus SNX13

Monodelphis domestica SNX13

Danio rerio SNX13

Homo sapiens SNX13

Branchiostoma floridae (XP 002205219
Mus musculus SNX17

=3 [ Monodelphis domestica SNX17

Homo sapiens SNX17

631 Rattus norvegicus SNX17

GE,_LHomo sapiens SNX11

78 Mus musculus SNX11

A L Monodelphis domestica SNX11

Phylogenetic tree of SNX family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3180.7915) 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 = 3.9690). The tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. The analysis involved 19 amino acid sequences. All positions containing gaps and

0.5

70

Tetraodon nigroviridis SNX11
Danio rerio SNX10
Monodelphis domestica SNX10
56 Homo sapiens SNX10
g9 | rMus musculus SNX10

80 IRattus norvegicus SNX10

missing data were eliminated. There were a total of 170 positions in the final dataset.
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Hsal7

Hsa7



WAS/WASL interacting protein family-WIPF

87

57

86 _|:Takifugu rubripes WIPF1
80 Gasterosteus aculeatus WIPF1

90  Mus musculus WIPF1
Rattus norvegicus WIPF1
Homo sapiens WIPF1
Monodelphis domestica WIPF1
Ornithorhynchus anatinus WIPF1 Hsa2
Gallus gallus WIPF1
Anole lizard WIPF1
Danio rerio WIPF1

Strongylocentrotus purpuratus (XP_001195725)

79

75

93 [ Takifugu rubri

Tetraodon nigroviridis WIPF2
Oryzias latipes WIPF2
Gasterosteus aculeatus WIPF2
Danio rerio WIPF2

pes WIPF2

Gallus gallus WIPF2 Hsal7

— Anole lizard

89

87 - Rattus

B Gasteros
|

86

0.2

Homo sapiens WIPF2
Monodelphis domestica WIPF2
60 Mus musculus WIPF2

Tetraodon nigroviridis WIPF3
Anole lizard WIPF3

WIPF2

norvegicus WIPF2
teus aculeatus WIPF3

Monodelphis domestica WIPF3 Hsa7

88

Phylogenetic tree of WIPF family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3581.1795) 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 = 3.1761). 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 105 positions in the final dataset.

Homo sapiens WIPF3

83 |: Mus musculus WIPF3
86 Rattus norvegicus WIPF3




Amiloride-sensitive cation channel neuronal-ACCN

94, Mus musculus ACCN2
Rattus norvegicus ACCN2
Equus caballus ACCN2
Canis familiaris ACCN2
Homo sapiens ACCN2
Macaca mulatta ACCN2
Pteropus vampyrus ACCN2

Anolis carolinensis ACCN2 Hsalz
Gallus gallus ACCN2
Taeniopygia guttata ACCN2
Takifugu rubripes ACCN2
Danio rerio ACCN2
Gasterosteus aculeatus ACCN2
6 Oryzias latipes ACCN2

57 L Tetraodon nigroviridis ACCN2
v Ciona intestinalis (ENSCINP_13693)
Branchiostoma floridae (XP_002600584)
93 - Takifugu rubripes ACCN1

99 [l Gasterosteus aculeatus ACCN1
Danio rerio ACCN1

Xenopus tropicalis ACCN1
Gallus gallus ACCN1

Monodelphis domestica ACCN1 H5a17
Canis familiaris ACCN1

59| Equus caballus ACCN1

Homo sapiens ACCN1

73| Mus musculus ACCN1

Rattus norvegicus ACCN1

67 - Takifugu rubripes ACCN4

62 [L Gasterosteus aculeatus ACCN4

Danio rerio ACCN4a (ENSDARP_35525)
Danio rerio ACCN4b (ENSDARP_95487)
Anolis carolinensis ACCN4

Taeniopygia guttata ACCN4

Macaca mulatta ACCN4 H3a2
Homo sapiens ACCN4

954, Mus musculus ACCN4
Rattus norvegicus ACCN4
Canis familiaris ACCN4
Equus caballus ACCN4

98

75

60

71

100

Homo sapiens ACCN3
Equus caballus ACCN3
Canis familiaris ACCN3 Hsa7
Mus musculus ACCN3
o ' Rattus norvegicus ACCN3
Branchiostoma floridae (XP_002589916)
91 Gallus gallus ACCN5
Taeniopygia guttata ACCN5S
Anolis carolinensis ACCN5
Xenopus tropicalis ACCN5
Ormnithorhynchus anatinus ACCN5
Mus musculus ACCN5 Hsa4
Rattus norvegicus ACCNS
Canis familiaris ACCNS
Homo sapiens ACCN5
Macaca mulatta ACCN5
Equus caballus ACCN5
Pteropus vampyrus ACCN5

66

100

02

Phylogenetic tree of ACCN 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 (-2574.3850) 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 = 0.9121). 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 data were eliminated. There were a total of 85 positions in the final dataset.



ATPase, H+ transporting, lysosomal VO-ATP6VOA

78; Homo sapiens ATPBV0A2
527 Gorilla gorilla ATPEVOA2

Macaca mulatta ATP6V0A2
Equus caballus ATPEV0A2
Canis familiaris ATP6V0A2
Bos taurus ATP6V0A2
Mus musculus ATPGV0AZ2
Rattus norvegicus ATPEVO0A2
Monodelphis domestica ATP6V0OA2
85 _|: Gallus gallus ATP6V0A2

Taeniopygia guttata ATPEVOA2

Xenopus tropicalis ATPEV0A2
Takifugu rubripes ATPEVOA2a (ENSTRUP_34402) Hsal2
Tetraodon nigroviridis ATP6V0A2a (ENSTNIP_18943)
Oryzias latipes ATP6V0A2a (ENSORLP_8502)
Gasterosteus aculeatus ATPEV0A2a (ENSGACP_11462)
Danio rerio ATP6V0A2a (ENSDARP_32264)
Danio rerio ATP6VO0A2b (ENSDARP_115900)
Gasterosteus aculeatus ATP6VOA2b (ENSGACP_22643)
Oryzias latipes ATPEVOAZb (ENSORLP_11510)
Takifugu rubripes ATP6VOA2b (ENSTRUP_12374)
99 Tetraodon nigroviridis ATP6VOA2b (ENSTNIP_11965)
80 Oryzias latipes TCIRG1
Gasterosteus aculeatus TCIRG1
Takifugu rubripes TCIRG1
o7 Tetraodon nigroviridis TCIRG1
Danio rerio TCIRG1a (ENSDARP_99576)
Danio rerio TCIRG1b (ENSDARP_31994)
Xenopus tropicalis TCIRG1
Taeniopygia guttata TCIRG1

Anolis carolinensis TCIRG1
—————  Monodelphis domestica TCIRG1 H Sall
53 Bos taurus TCIRG1

Canis familiaris TCIRG1
Equus caballus TCIRG1
Mus musculus TCIRG1
Rattus nonegicus TCIRG1
Macaca mulatta TCIRG1
Gorilla gerilla TCIRG1
Homo sapiens TCIRG1
Pan troglodytes TCIRG1

100 Drosophila melanogaster (FEpp0084743)
495I—'7 Drosophila melanogaster (FBpp0083072)

Caenorhabditis elegans (ZK637.8a)

99

100

97

100

Pan troglodytes ATPEV0A4

Macaca mulatta ATPEV0A4

Canis familiaris ATPEV0A4

Equus caballus ATPEVOA4
Oryctolagus cuniculus ATPBV0A4
Bos taurus ATPEV0A4

Mus musculus ATPEV0A4

100 ' Rattus nonegicus ATP6V0A4 Hsa‘7
Monodelphis domestica ATPEV0A4
Omithorhynchus anatinus ATPBV0A4
Anolis carolinensis ATP6V0A4

Gallus gallus ATP6V0A4

66 Xenopus tropicalis ATP6V0A4

Macaca mulatta ATPE6V0A1

Oryctolagus cuniculus ATPEVOA1

Bos taurus ATP6VOA1

Equus caballus ATP6VOA1

Mus musculus ATPEV0A1

100 Rattus norvegicus ATPEVOA1
95 - Takifugu rubripes ATPEVOA1b (ENSTRUP_38976) Hsa4

Tetraodon nigroviridis ATPEV0A1

Oryzias latipes ATP6V0A1b (ENSORLP_5181)

Gasterosteus aculeatus ATP6V0A1b (ENSGACP_11353)

Danio rerio ATP6V0A1b (ENSDARP_20867)

Danio rerio ATP6V0A 1a (ENSDARP_41713)

Gasterosteus aculeatus ATP6V0A1a (ENSGACP_20308)

Oryzias latipes ATP6VOA1a (ENSORLP_18108)

Takifugu rubripes ATP6V0A1a (ENSTRUP_12329)

96

0.1

Phylogenetic tree of ATP6VOA 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 (-2574.3850) 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 = 0.9121). 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 data were eliminated. There were a total of 85 positions in the final dataset.



Calcium channel voltage-dependent beta-CACNB

86 | Mus musculus CACNB4

Rattus norvegicus CACNB4

Equus caballus CACNB4

57 | Canis familiaris CACNB4

Homo sapiens CACNB4

Macaca mulatta CACNB4

Pteropus vampyrus CACNB4

Gallus gallus CACNB4

Ornithorhynchus anatinus CACNB4

Monodelphis domestica CACNB4

Takifugu rubripes CACNB4a(ENSTRUP_37153)

Gasterosteus aculeatus CACNB4a(ENSGACP_1586)

Takifugu rubripes CACNB4b(ENSTRUP_16303)

gg - Gasterosteus aculeatus CACNB4b(ENSGACP_19536)

Gasterosteus aculeatus CACNB3
—— Takifugu rubripes CACNB3
100 — Monodelphis domestica CACNB3
Rattus norvegicus CACNB3

Pteropus vampyrus CACNB3

1001 | Homo sapiens CACNB3
Macaca mulatta CACNB3

4| Mus musculus CACNB3
Canis familiaris CACNB3
Equus caballus CACNB3

70

87

99 L— Takifugu rubripes CACNB1
Gasterosteus aculeatus CACNB1
Monodelphis domestica CACNB1

__ | 88 Macaca mulatta CACNB 1

o9 || Equus caballus CACNB1

Homo sapiens CACNB1
67} Canis familiaris CACNB1
Mus musculus CACNB1

74 ! Rattus norvegicus CACNB1
98 — Takifugu rubripes CACNB2
Gasterosteus aculeatus CACNB2
Gallus gallus CACNB2
Ornithorhynchus anatinus CACNB2
Monodelphis domestica CACNB2
Macaca mulatta CACNB2
Equus caballus CACNB2
Homo sapiens CACNB2
Canis familiaris CACNB2
Mus musculus CACNB2
86 | Rattus norvegicus CACNB2

Anopheles gambiae (XP_317433)
97 Branchiostoma floridae (XP_002598413)

Phylogenetic tree of CACNB family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-13471.2479) 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 = 1.6112). 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 357 positions in the final dataset.

Hsa2

Hsal?2

Hsal7

Hsal0



Carbohydrate sulfotransferase-CHST

67, Homo sapiens CHST12
Macaca mulatta CHST12
Mus musculus CHST12
Monodelphis domestica CHST12
Anolis carolinensis CHST12
Gallus gallus CHST12
Danio rerio CHST12a (ENSDARP_49006)
Takifugu rubripes CHST12b (ENSTRUP_4317)
Tetraodon nigroviridis CHST12b (ENSTNIP_9191)
Takifugu rubripes CHST12a (ENSTRUP_26294)
5 - Tetraodon nigroviridis CHST12a (ENSTNIP_7301)
Nematostella vectensis (XP_001637045)
Ciona intestinalis (ENSCINP_20176)
Ciona intestinalis (ENSCINP_20139)
— Ciona intestinalis (ENSCINP_24660)
Strongylocentrotus purpuratus (XP_799345)
Danio rerio CHST14
88 Takifugu rubripes CHST14
Tetraodon nigroviridis CHST14
Anolis carolinensis CHST14
Mus musculus CHST14
Homo sapiens CHST14
Macaca mulatta CHST14
Canis familiaris CHST14

87

75
83, Homo sapiens CHST9
96l Macaca mulatta CHST9
Canis familiaris CHST9
Monodelphis domestica CHST9
Mus musculus CHST9
Rattus nonegicus CHST9
Ornnhomynchus anatinus CHST9
Gallus gallus CHST9
Anolis carolinensis CHST9
Danio rerio CHST8b (ENSDARP_65480)
Danio rerio CHST8a (ENSDARP_101160)
Anolis carolinensis CHST8
Gallus gallus CHST8
Omithorhynchus anatinus CHST8
Mus musculus CHST8
Rattus nonegicus CHST8
Canis familiaris CHST8
Homo sapiens CHST8
861 Macaca mulatta CHST8
89, Homo sapiens CHST10
Macaca mulatta CHST10
Mus musculus CHST10
Rattus norvegicus CHST10
Monodelphis domestica CHST10
Ornithorhynchus anatinus CHST10
Canis familiaris CHST10
Anolis carolinensis CHST10
Gallus gallus CHST10
Takifugu rubripes CHST10
Tetraodon nigrowviridis CHST10
Danio rerio CHST10
Drosophila melanogaster (FBpp0080500)
Drosophila me\anogaster (FBpp0078716)
Strongylocentrotus purpuratus (XP_796013)
Strangylocentrotus purpuratus (XP_001202786)

Branchiostoma floridae (XP_002587379)
78 - Homo sapiens CHST13
Macaca mulatta CHST13
Canis familiaris CHST13
Mus musculus CHST13
Rattus norvegicus CHST13
Monodelphls domestica CHST13
Ornithorhynchus anatinus CHST13
Danio rerio CHST13
Tetracdon nigroviridis CHST13
Takifugu rubripes CHST13
84 — Takifugu rubripes CHST11
Tetraodon nigroviridis CHST11
Danio rerio CHST11
67, Gallus gallus CHST11
520 Anolis carolinensis CHST11
Omithorhynchus anatinus CHST11
Monodelphis domestica CHST11
Mus musculus CHST11
Rattus norvegicus CHST11
Canis familiaris CHST11
Homo sapiens CHST11
Macaca mulatta CHST11

79

02

Phylogenetic tree of CHST family.

Hsa7

Hsal5

Hsal8

Hsal9

Hsa2

Hsa3

Hsal2

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-13471.2479) 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 = 1.6112). 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 357 positions in the final dataset.



CAP-GLY domain containing linker protein-CLIP

go] Homo sapiens CLIP1
661 Macaca mulatta CLIP1

%41 Mus musculus CLIP1
94

Canis familiaris CLIP1
o Monodelphis domestica CLIP1 Hsal?2
Gallus gallus CLIP1

Danio rerio CLIP1a (ENSDARP_99513)
Oryzias latipes CLIP1a (ENSORLP_7513)

Takifugu rubripes CLIP1a (ENSTRUP_18991)

gg ~ Oryzias latipes CLIP2
84 | L Takifugu rubripes CLIP2
Danio rerio CLIP2
50| Gallus gallus CLIP2

Hsa7

o) Homo sapiens CLIP2
65| | Pan troglodytes CLIP2
&8 | Rattus norvegicus CLIP2
Canis familiaris CLIP2

{nopheles gambiae (XP_319987)
96

Drosophila melanogaster (FBpp0080529)

591 Homo sapiens CLIP3
52 ’ Macaca mulatta CLIP3 Hsal9
Mus musculus CLIP3

100 | Macaca mulatta CLIP4

97 | Homo sapiens CLIP4 Hsa?
69 Pan troglodytes CLIP4

Phylogenetic tree of CLIP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3016.0952) 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 = 1.5451). The tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. The analysis involved 66 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 74 positions in the final dataset.



FK506 binding protein precursor-FKBP

98

73

87

96

L Takiﬂ;?F\,J rubr{i;pes KBP10
— _LBranchiostprgg floridae (XP_002 060306

77 Branchiostoma floridae TXP_002606f
Strongylocentrotus purpuratus (XP_785999
Danio rerio FKBP2

Pan troglodytes FKBP9

Bos taurus FKBP9

Macaca mulatta FKBP9

Homo sapiens FKBP9

Myotis lucifugus FKBP9

Ornithorhynchus anatinus FKBP9

Monodelphis domestica FKBP9

Rattus norvegicus FKBP9

Mus musculus FKBP9

Canis familiaris FKBP9

Xenopus tropicalis FKBP9

Gasterosteus aculeatus FKBP9

Oryzias latipes FKBP9

98 |y Takifugu rubripes FKBP3
Tetraodon nigroviridis FKBP9

)(enc)pus(,5 ?ropicalis FKBP1

Mus musculus FKBP10

Rattus norvegicus FKBP10

Bos taurus 0

Canis familiaris FKBP10

89

65 | Gorilla gorilla FKBP10
Tetraodon nigroviridis FKBP10

32)
)

Gorilla gorilla FKBP2

Mus musculus FKBP2
Rattus norvegicus FKBP2
Bos taurus FKBP2

Canis familiaris FKBP2
Pteropus vampyrus FKBP2

Pan troglodytes FKBP7
64 | Gorilla gorilla FKBP7

Pongo pygmaeus FKBP7
Homo sapiens FKBP7
Macaca mulatta FKBP7
Myotis lucifugus FKBP7
Mus musculus FKBP7
Rattus norvegicus FKBP7
Oryctolagus cuniculus FKBP7
Canis familiaris FKBP7
Gallus gallus FKBP7

60

Mus musculus

_ ————— Ne
Branchiostoma floridae (XP_002586543)

67

Xenopus tropicalis FKBP7

Oryzias latipes FKBP7
Gasterosteus aculeatus FKBP7
76 o5 Takifugu rubripes FKBP7
Tetraodon nigroviridis FKBP7

Gasterosteus ac&!gatus FKBP14a (ENSGACP_10767)
Tetraodon nigroviridis FKBP14a (ENSTNIP_21604)

Danio rerio FKBP14

Gasterosteus aculeatus FKBP14b (ENSGACP_9332)
Takifugu rubripes FKBP14

88 Tetraodon n‘g

Rattu$horvegicus FKEP14

roviridis FKBP14b (ENSTNIP_12073)
FKBP14

Ornithorhynchus anatinus FKBP14
Erinaceus europaeus FKBP14
Monodelphis domestica FKBP14
Bos taurus FKBP14
Oryctolagus cuniculus FKBP14

- Pteropus. van'gg;us FKBP14
Canis familiaris FKBP14
Homo sapiens FKBP14
Macaca mulatta FKBP14
Pan troglodytes FKBP14
Gorilla gorilla FKBP14

Pongo pygmaeus FKBP14

matostella vectensis (XP_001626518)

81, Takifugu rubripes FKBP11
Tetraodon nigroviridis FKBP11
88 Gasterosteus aculeatus FKBP11
Danio rerio FKBP11

| Oryzias latipes FKBP11

Pteropus vampyrus FKBP11

93 Canis familiaris FKBP11

Myotis lucifugus FK1BP1 1

69 | | Mus musculus FKBP1
Rattus norvegicus FKBP11
Oryctolagus cuniculus FKBP11
Homo sapiens FKBP11
Macaca mulatta FKBP11

—t
0.2

Phylogenetic tree of FKBP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3016.0952) 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 = 1.5451). The tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. The analysis involved 66 amino acid sequences. All positions containing gaps and

missing data were eliminated. There were a total of 74 positions in the final dataset.

Hsa7

Hsal7

Hsall
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Formin-like-FMNL

Rattus norvegicus FMNL2
Equus caballus FMNL2
Homo sapiens FMNL2
Bos taurus FMNL2

Canis familiaris FMNL2

Mus musculus FMNL2

Monodelphis domestica FMNL2

Anolis carolinensis FMNL2

Gallus gallus FMNL2

Danio reric FMNL2

Gasterosteus aculeatus FMNL2

Takifugu rubripes FMNL2

Tetraodon nigroviridis FMNL2
gar Takifugu rubripes FMNL3
97 | - Tetraodon nigroviridis FMNL3

95

Gasterosteus aculeatus FMNL3
Danio rerio FMNL3

95 Taeniopygia guttata FMNL3
Ornithorhynchus anatinus FMNL3
Equus caballus FMNL3
o4 | Homo sapiens FMNL3

°
©

83
Pongo pygmaeus FMNL3

70 [~ Mus musculus FMNL3
Oryctolagus cuniculus FMNL3
Bos taurus FMNL3
Canis familiaris FMNL3
99 - Mus musculus FMNL1
Rattus norvegicus FMNL1
Oryctolagus cuniculus FMNL1
Equus caballus FMNL1

Pongo pygmaeus FMNL1
Canis familiaris FMNL1
Home sapiens FMNL1
Bos taurus FMNL1

Xenopus tropicalis FMNL1

Anolis carolinensis FMNL1

Oryzias latipes FMNL1a (ENSORLP_5641)
Gasterosteus aculeatus FMNL1a (ENSGACP_18773)

58

99

* 9 —E Takifugu m?r\pes- ‘F‘MNLWa (ENSTRUP_36986)

100 Tetraodon nigroviridis FMNL1a (ENSTNIP_14638)

Danio rerio FMNL1a (ENSDARP_77930)

Danio rerioc FMNL1b (ENSDARP_102181)
Oryzias latipes FMNL1b (ENSORLP_17622)
Gasterosteus aculeatus FMNL1b (ENSGACP_5804)
Takifugu rubripes FMNL1b (ENSTRUP_14740)

93

T don ni dis FMNL1b (ENSTNIP_14815)
Drosophila melanogaster (FBpp0075517)
84 Branchiostoma floridae (XP_002588919)

Phylogenetic tree of FMNL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The
tree with the highest log likelihood (-4877.1740) 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 = 1.1168).
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 data were eliminated. There were a

total of 160 positions in the final dataset.

Hsa2

Hsal2

Hsal7



Growth factor receptor-bound protein-GRB

Pan troglodytes GRB10
Pongo pygmaeus GRB10
Homo sapiens GRB10
Macaca mulatta GRB10
Equus caballus GRB10
Monodelphis domestica GRB10
Gallus gallus GRB10

61

98 | Taeniopygia guttata GRB10
145 94 ~ Tetraodon nigroviridis GRB10a (E

Oryzias latipes GRB10
Gasterosteus aculeatus GRB10b (E

Takifugu rubripes GRB10
52

Taeniopygia guttata GRB7

Ornithorhynchus anatinus

Canis familiaris GRB7
Pteropus vampyrus GRB7
Equus caballus GRB7
Loxodonta africana GRB7

Mus musculus GRB7
Macaca mulatta GRB7
Homo sapiens GRB7
811 Pan troglodytes GRB7
Danio rerio GRB14
Pteropus vampyrus GRB14
L L Monodelphis domestica GRB14

Homo sapiens GRB14
- Equus caballus GRB14
Macaca mulatta GRB14

59

Pan troglodytes GRB14
Canis familiaris GRB14

s
0.2

Phylogenetic tree of GRB family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-1670.8340) 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 = 0.3768). 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

NSTNIP_12118)

Gasterosteus aculeatusm GRB10a (ENSGACP_10891)
Danio rerio GRB10a (ENSDARP_42171)
Danio rerio GRB10b (ENSDARP_51165)

NSGACP_8515)

76 | Tetraodon nigroviridis GRB10b (ENSTNIP_22315)

Branchiostoma floridae (XP_002599482)

GRB7

Monodelphis domestica GRB7

Ciona savignyi (ENSCSAVP_5223)

were eliminated. There were a total of 115 positions in the final dataset.

Hsa7

Hsal7

Hsa2



Histone deacetylase-HDAC

ggf Homo sapiens HDAC4
74 I Mus musculus HDAC4

Canis familiaris HDAC4 Hsa2
*"ll Gallus gallus HDAC4

Takifugu rubripes HDAC4

Oryzias latipes HDAC7

Gallus gallus HDAC7

Hsal2
Homo sapiens HDAC7

99 L Mus musculus HDAC7

Branchiostoma floridae (XP_002596886)
5 ‘Ij‘: Drosophila melanogaster (FBpp0290513)
52 Ciona intestinalis (ENSCINP_16829)
Oryzias latipes HDAC5

13 Monodelphis domestica HDAC5

99 [ Homo sapiens HDACS Hsal7
95/ Mus musculus HDAC5
Danio rerio HDAC9

64 Gallus gallus HDAC9

Hsa7
gg || Homo sapiens HDAC9

941 Bos taurus HDAC9

Strongylocentrotus purpuratus (XP_797761)
- Branchiostoma floridae (XP_002587576)

Drosophila melanogaster (FBpp0073826)

100 71 - Homo sapiens HDAC6

Mus musculus HDAC6 Chr X
Danio rerio HDAC6

Oryzias latipes HDAC10
66 | - Homo sapiens HDAC10 Hsa22
72L Mus musculus HDAC10

Phylogenetic tree of HDAC family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with
the highest log likelihood (-2533.8139) 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 = 0.8158). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 32 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 186 positions in the final dataset.



Inhibitor of growth family-ING

Mus musculus ING5
Equus caballus ING5
561 Canis familiaris ING5
Homo sapiens ING5
gb! Macaca mulatta ING5
Ornithorhynchus anatinus ING5
Gallus gallus ING5
TaenioEygia guttata ING5
nodelphis domestica ING5
Danio rerio ING5
Takifugu rubripes ING5
Oryzias latipes ING5
Gasterosteus aculeatus ING5
Ciona savignyi (ENSCSAVP_651)
96 Ciona intestinalis (ENSCINP_20230)
94 Gallus gallus ING4
Taeniopygia guttata ING4
Macaca mulatta ING4
Monodelphis domestica ING4
Homo sapiens ING4
Equus caballus ING4
Canis familiaris ING4
Mus musculus ING4
Danio rerio ING4
Oryzias latipes ING4
97L Gasterosteus aculeatus ING4
931 Takifugu rubripes ING4
1 Branchiostoma floridae (XP_002588507)
97[— Branchiostoma floridae (XP_002585609) )
Branchiostoma floridae (XP_002596469)
- trongKllocentrotus purpuratus (XP_792118)
84 Gallus gallus ING1
Taenio?ygia uttata ING1
Monodelphis domestica ING1
Ornithorhynchus anatinus ING1
Canis familiaris ING1
Mus musculus ING1
Equus caballus ING1
omo sapiens ING1
9g! Macaca mulatta ING1
Gasterosteus aculeatus ING1
99 Takifugu rubripes ING1
63t Oryzias latipes ING1
Gasterosteus aculeatus ING2
Takifugu rubripes ING2
Oryzias latipes ING2
Danio rerio ING2
921 Gallus gallus ING2
Taeniopygia guttata ING2
Monodelphis domestica ING2
Canis familiaris ING2
Homo sapiens ING2
Macaca mulatta ING2
651 Mus musculus ING2
Equus caballus ING2
Strongylocentrotus purpuratus (XP_001201481)
— Drosophila melanogaster (FBpp0080103)

99— Ciona savignyi (ENSCSAVP_824)

78 Ciona intestinalis (ENSCINP_Z8225)
Drosophila melanogaster)&)FBg&)OOMS&S)
Strongylocentrotus purpuratus (XP_001191966)

0
99 %akifugu rubripes ING3
Gallus gallus ING3
Ornithorhynchus anatinus ING3
Monodelphis domestica ING3
Mus musculus ING3
Equus caballus ING3
Homo sapiens ING3
69| Macaca mulatta ING3
Canis familiaris ING3

68
7
Mo

99

92

0.5

Phylogenetic tree of ING family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-1670.8340) 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 = 0.3768). 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.
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Hsa7



Neurexophilin-NXPH

gg r Takifugu rubripes NXPH1
Oryzias latipes NXPH1
Rattus norvegicus NXPH1
Homo sapiens NXPH1
Canis familiaris NXPH3
Myotis lucifugus NXPH3
Homo sapiens NXPH3

68

Mus musculus NXPH3
Homo sapiens NXPH2
Monodelphis domestica NXPH2
Takifugu rubripes NXPH2

Oryzias latipes NXPH4

Homo sapiens NXPH4
Macaca mulatta NXPH4

100 | Mus musculus NXPH4

Monodelphis domestica NXPH4

0.2

Phylogenetic tree of NXPH family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3581.1795) 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 = 3.1761). 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 105 positions in the final dataset.

Hsa7

Hsal7

Hsa2

Hsal2

Drosophila melanogaster (FBpp0291363)



ORM1-like-ORMDL

Gorilla gorilla ORMDL1
Mus musculus ORMDL1
Macaca mulatta ORMDL1
86 | | Homo sapiens ORMDL1
Monodelphis domestica ORMDL1 Hsa?2
Canis familiaris ORMDL1
Taeniopygia guttata ORMDL1
Takifugu rubripes ORMDL1

Danio rerio ORMDL1

Gasterosteus aculeatus ORMDLA1

77

54
96 [— Takifugu rubripes ORMDL2
Gasterosteus aculeatus ORMDL2
51{ Homo sapiens ORMDL2
Gaorilla gorilla ORMDL2 Hsal2
Macaca mulatta ORMDL2
90 95 Equus caballus ORMDL2
‘EJS musculus ORMDL2
Pteropus vampyrus ORMDL2

88 Takifugu rubripes ORMDL3
50 |— Gasterosteus aculeatus ORMDL3

Danio rerio ORMDL3
Hemo sapiens ORMDL3
Gorilla gorilla ORMDL3 Hsal/
Macaca mulatta ORMDL3
Canis familiaris ORMDL3
Mus musculus ORMDL3
Monodelphis domestica ORMDL3

r Ciona savignyi (ENSCSAVP_2726)

100 —— Ciona intestinalis (ENSCINP_13990)

Nematostella vectensis (XP_001635718)

60

0.1

Phylogenetic tree of ORMDL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The
tree with the highest log likelihood (-4877.1740) 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 = 1.1168).
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 data were eliminated. There were a
total of 160 positions in the final dataset.



Pyruvate dehydrogenase kinase-PDK

a4] Homo sapiens PDK2
841 Gorilla gorilla PDK2
701l Bos taurus PDK2
1901 L Mus musculus PDK2
Monodelphis domestica PDK2
Takifugu rubripes PDK2a (ENSTRUP_21884)

Danio rerio PDK2

Oryzias latipes PDK2
% Takifugu rubripes PDK2b (ENSTRUP_33230)
U 99 L Tetraodon nigroviridis PDK2a (ENSTNIP_20088)

03 Oryzias latipes PDK4
ﬂE Gasterosteus aculeatus PDK4
100 Takifugu rubripes PDK4

Danio rerio PDK4

95 ——— Taeniopygia guttata PDK4
Monodelphis domestica PDK4

100
1 100

Mus musculus PDK4
Bos taurus-PDK4

80
Homo sapiens PDK4

98 | Gorilla gorilla PDK4

97 — Takifugu rubripes PDK1
99 E Tetraodon nigroviridis PDK1
100 Oryzias latipes PDK1

Danio rerio PDK1

100 Gallus gallus PDK1
Monodelphis domestica PDK1

% Mus musculus PDK1

70
86| Gorilla gorilla PDK1

Homo sapiens PDK1

g7 | Homo sapiens PDK3

Gorilla gorilla PDK3

Mus musculus PDK3

Monodelphis domestica PDK3

Gallus gallus PDK3

Danio reric PDK3a (ENSDARP_110197)
Danio rerio PDK3b (ENSDARP_15430)
Oryzias latipes PDK3

Gasterosteus aculeatus PDK3

Takifugu rubripes PDK3

Tetraodon nigroviridis PDK3

0.1

Phylogenetic tree of PDK family.
The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-3758.6399) 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 = 1.6340). 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 142 positions in the final dataset.

Drosophila melanogaster (FBpp0111805)

100[ Branchiostoma floridae (XP_002592098)

Hsal7

Hsa7

Hsa2

Chr X



Pleckstrin homology domain containing family A-PLEKHA

58

Pan troglodytes PLEKHA3

59 Gorilla gorilla PLEKHA3

o Homo sapiens PLEKHA3

Macaca mulatta PLEKHA3

- Loxodonta africana PLEKHA3
Mus musculus PLEKHA3

{Rattus nonegicus PLEKHA3

l— Erinaceus europaeus PLEKHA3

©

I Oryctolagus cuniculus PLEKHA3
— Bos taurus PLEKHA3

Gallus gallus PLEKHA3
6 -I: Taeniopygia guttata PLEKHA3

— Ornithorhynchus anatinus PLEKHA3

r L Monodelphis domestica PLEKHA3
76

Danio rerio PLEKHA3

99
73

89 Oryzias latipes PLEKHA9

i[E Takifugu rubripes PLEKHAQ
Danio rerio PLEKHA9

a4 r Gallus gallus PLEKHA9
58 | I:Taeniopygia guttata PLEKHA9
Anolis carolinensis PLEKHA9

A— Omithorhynchus anatinus PLEKHA9S
- Monodelphis domestica PLEKHAS

_53[ Mus musculus PLEKHA9S

Rattus nonegicus PLEKHAS

— Pteropus vampyrus PLEKHA9
- Macaca mulatta PLEKHAS

- Homo sapiens PLEKHAS

Hsa2
Gasterosteus aculeatus PLEKHA3
Oryzias latipes PLEKHA3
Takifugu rubripes PLEKHA3
78 L Tetraodon nigroviridis PLEKHA3
Hsal?
Hsa7

Homo sapiens PLEKHAS
Macaca mulatta PLEKHAS
Caencrhabditis elegans (Y47D3A.17c)

05

100

—— Ciona savignyi (ENSCSAVP_16452)

69

Phylogenetic tree of PLEKHA family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with
the highest log likelihood (-2533.8139) 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 = 0.8158). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 32 amino acid sequences. All positions

A
—1

nopheles gambiae (XP_309799)
Drosophila melanogaster (FBpp0084176)

containing gaps and missing data were eliminated. There were a total of 186 positions in the final dataset.



Protein phosphatase 1 regulatory (inhibitor)-PPP1R1

93

- Bos taurus PPP1R1B
Pteropus vampyrus PPP1R1B
- Canis familiaris PPP1R1B
gz [ Homo sapiens PPP1R1B
74! Macaca mulatta PPP1R1B
51 Rattus norvegicus PPP1R1B
r ’VMUS musculus PPP1R1B
85 Xenopus tropicalis PPP1R1B

L- Oryzias latipes PPP1R1B
- Takifugu rubripes PPP1R1B

68

84

Danio rerio PPP1R1B
So-ﬁetraodon nigroviridis PPP1R1B
Danio rerio PPP1R1C
Gasterosteus aculeatus PPP1R1C
Xenopus tropicalis PPP1R1C
Gallus gallus PPP1R1C
Homo sapiens PPP1R1C
Macaca mulatta PPP1R1C

63| Mus musculus PPP1R1C
91! Rattus norvegicus PPP1R1C
Mus musculus PPP1R1A
Rattus nonegicus PPP1R1A
92) Homo sapiens PPP1R1A

56

58  Macaca mulatta PPP1R1A

Takifugu rubripes PPP1R1A
76 Tetraodon nigroviridis PPP1R1A

Ciona intestinalis (ENSCINP_22490)

05

Phylogenetic tree of PPP1R1 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3581.1795) 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 = 3.1761). 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 105 positions in the final dataset.

Hsal7

Hsa?

Hsal2

Drosophila melanogaster (FBpp0080009)



Protein kinase gamma subunit -PRKAG

Bos taurus PRKAG2

Canis familiaris PRKAG2
Pteropus vampyrus PRKAG2
Homo sapiens PRKAG2

Macaca mulatta PRKAG2
Rattus norvegicus PRKAG2

Mus musculus PRKAG2

50|, Gallus gallus PRKAG2

844 ' Taeniopygia guttata PRKAG2
Omithorhynchus anatinus PRKAG2
Monodelphis domestica PRKAG2 Hsa7
Xenopus tropicalis PRKAG2

Tetraodon nigroviridis PRKAG2b (ENSTNI_16537)

Takifugu rubripes PRKAG2b (ENSTRUP_44823)

Oryzias latipes PRKAG2b (ENSORLP_4914)

Gasterosteus aculeatus PRKAG2b (ENSGACP_7439)

Gasterosteus aculeatus PRKAG2a (ENSGACP_17670)

Oryzias latipes PRKAG2a (ENSORLP_20994)

Takifugu rubripes PRKAG2a (ENSTRUP_13041)

Tetraodon nigroviridis PRKAG2a (ENSTNIP_18286)

Branchiostoma floridae (XP_002606213)
Strongylocentrotus purpuratus (XP_001196977)

93
63

94
65

99 ‘IlaDEifugu rubripes PRKAG1
Tetraodon nigroviridis PRKAG1
Gasterosteus aculeatus PRKAG1
Danio rerio PRKAG1
Oryzias latipes PRKAG1
% Xenopus tropicalis PRKAG1
Monodelphis domestica PRKAG1
82 Dasypus novemcinctus PRKAG1
97 | |- Oryctolagus cuniculus PRKAG1 Hsal2
64 [ Loxodonta africana PRKAG1
Homo sapiens PRKAG1
53| Macaca mulatta PRKAG1
Mus musculus PRKAG1
Rattus norvegicus PRKAG1
Bos taurus PRKAG1
Canis familiaris PRKAG1
Myotis lucifugus PRKAG1
100 - Takifugu rubripes PRKAG3
Tetraodon nigroviridis PRKAG3a (ENSTNIP_18721)
Gasterosteus aculeatus PRKAG3a (ENSGACP_11081)
Oryzias latipes PRKAG3a (ENSORLP_22813)
Danio reric PRKAG3a (ENSDARP_2296)

Danio rerio PRKAG3b (ENSDARP_112412)
Gasterosteus aculeatus PRKAG3b (ENSGACP_19964)
o1 ol Tetraodon nigroviridis PRKAG3b (ENSTNIP_17552)
100 " Ory”ziasplgtii{p:é;RKAGfib (ENSORLP_6691)
Gallus gallus
_|: Taeniopygia guttata PRKAG3 Hsa2
Monodelphis domestica PRKAG3
Pteropus vampyrus PRKAG3

100 Pongo pygmaeus PRKAG3
*P[ Gorilla gorilla PRKAG3

100

63 | Homo sapiens PRKAG3
Macaca mulatta PRKAG3
r Loxodonta africana PRKAG3
1 Mus musculus PRKAG3
L[Ranus norvegicus PRKAG3
Oryctolagus cuniculus PRKAG3
{E Canis familiaris PRKAG3
E

Bos taurus PRKAG3
quus caballus PRKAG3

0.05

Phylogenetic tree of PRKAG family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-3758.6399) 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 = 1.6340). 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 142 positions in the final dataset.



Receptor activity modifying protein-RAMP

77

67

56

Homo sapiens
61

59| Monodelphis domestica RAMP2

|_ Gallus gallus RAMP2
Mus musculus RAMP2
Bos taurus RAMP2

81

74
55| |Homo sapiens RAMP2

881l Macaca mulatta RAMP2

oo | Homo sapiens RAMP1

1 I
Macaca mulatta RAMP1

—— Canis familiaris RAMP1
Oryctolagus cuniculus RAMP1
Oryzias latipes RAMP1b (ENSORLP_2951)
Takifugu rubripes RAMP1b (ENSTRUP_37347)
Tetraodon nigroviridis RAMP1b (ENSTNIP_11152)
Tetraodon nigroviridis RAMP 1a (ENSTNIP_10371)

Takifugu rubripes RAMP 1a (ENSTRUP_19127)
Gasterosteus aculeatus RAMP1a (ENSGACP_2846)
Takifugu rubripes RAMP3
Tetraodon nigroviridis RAMP3
QOryzias latipes RAMP3
Gasterosteus aculeatus RAMP3
Bos taurus RAMP3

Dasypus novemcinctus RAMP3
Monodelphis domestica RAMP3
Canis familiaris RAMP3

RAMP3

Mus musculus RAMP3
9% Oryzias latipes (ENSORLP_5336)
L Takifugu rubripes RAMP2

0.5

Phylogenetic tree of RAMP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-3368.6875) 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 = 0.7477). 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 193 positions in the final dataset.

Anopheles gambiae (XP_318843)

Hsa2

Hsa7

Hsal7



Transmembrane protein 106-TMEM106

96 | Homo sapiens TMEM106A
ﬁﬂeorilla gorilla TMEM106A
Macaca mulatta TMEM106A
L— Canis familiaris TMEM106A
50 f——— Pteropus vampyrus TMEM106A
85 ’_— Bos taurus TMEM106A
Equus caballus TMEM106A

92

100

67

g4 Homo sapiens TMEM106B
51l Equus caballus TMEM106B
87 1L Mus musculus TMEM106B
Macaca mulatta TMEM106B

93

98 52 |
93
il

Tetraodon nigroviridis TMEM106B
ﬂEOryzias latipes TMEM106C
83 Gasterosteus aculeatus TMEM106C

Danio rerio TMEM106C
—— Gallus gallus TMEM106C

7

99

99

Danio rerio TMEM106B
Gasterosteus aculeatus TMEM106Bb (ENSGACP_649)
Takifugu rubripes TMEM106B

5 Macaca mulatta TMEM106C

Dasypus novemcinctus TMVEM106A
Mus musculus TMEM106A
Anolis carolinensis TMEM106A

Myotis lucifugus TMEM106C
Pteropus vampyrus TMEM106C
Equus caballus TMEM106C
Canis familiaris TMEM106C
Homo sapiens TMEM106C

Gorilla gorilla TMEM106C
Ciona savignyi (ENSCSAVP_11859)

Branchiostoma floridae (XP_002586816)

Phylogenetic tree of TMEM106 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3180.7915) 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 = 3.9690). The tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. The analysis involved 19 amino acid sequences. All positions containing gaps and

missing data were eliminated. There were a total of 170 positions in the final dataset.

Hsa7

Hsal2

Hsal7



Tensin-TNS

Homo sapiens TNS1
Gorilla gorilla TNS1
Canis familiaris TNS1
Mus musculus TNS1
Rattus norvegicus TNS1
Equus caballus TNS1
Bos taurus TNS1
Oryctolagus cuniculus TNS1
Pan troglodytes TNS1
Monodelphis domestica TNS1
Gallus gallus TNS1
Taeniopygia guttata TNS1 Hsa2
Anolis carolinensis TNS1
Takifugu rubripes TNS1a (ENSTRUP_11498)
Tetraodon nigroviridis TNS1a (ENSTNIP_11715)
Gasterosteus aculeatus TNS1a (ENSGACP_3277)
Oryzias latipes TNS1a (ENSORLP_18532)
Danio rerio TNS1
Gasterosteus aculeatus TNS1b (ENSGACP_18841)
Oryzias latipes TNS1b (ENSORLP_2850)
Takifugu rubripes TNS1b (ENSTRUP_35580)
7a | Tetraodon nigroviridis TNS1b (ENSTNIP_11172)
78 | Takifugu rubripes TENC1
65 I Tetraodon nigroviridis TENC1
o Gasterosteus aculeatus TENC1a (ENSGACP_10595)
Oryzias latipes TENC1a (ENSORLP_20622)
Danio rerio TENC1
TF: Oryzias latipes TENC1b (ENSORLP_1868)
80 Gasterosteus aculeatus TENC1b (ENSGACP_5266)
86 ) Mus musculus TENC1
99 Rattus norvegicus TENC1 Hsal?2
Macaca mulatta TENC1
74| Homo sapiens TENC1
97 Gorilla gorilla TENC1
Bos taurus TENC1
Equus caballus TENC1
Canis familiaris TENC1
Pteropus vampyrus TENC1
64 Tetraodon nigroviridis TNS3
Gasterosteus aculeatus TNS3b (ENSGACP_17317)
Oryzias latipes TNS3
59 | Gasterosteus aculeatus TNS3a (ENSGACP_6385)
Danio rerio TNS3
Ornithorhynchus anatinus TNS3
Monodelphis domestica TNS3 H 7
Canis familiaris TNS3
96 ; Mus musculus TNS3 sa
Rattus norvegicus TNS3
Bos taurus TNS3
Equus caballus TNS3
Homo sapiens TNS3
Macaca mulatta TNS3
Gorilla gorilla TNS3

78

99

71

Nematostella vectensis (XP_001637846)

100 —— Ciona savignyi (ENSCSAVP_14348)

L— Ciona intestinalis (ENSCINP_24019)

Branchiostoma floridae (XP_002605166)

Apis meliifera (XP_391976)

Strongylocentrotus purpuratus (XP_783975)
Gasterosteus aculeatus TNS4

Taeniopygia guttata TNS4

Anolis carolinensis TNS4
Ornithorhynchus anatinus TNS4
Monodelphis domestica TNS4

Bos taurus TNS4

Oryctolagus cuniculus TNS4
Equus caballus TNS4

98 Mus musculus TNS4 Hsa]'?
Rattus norvegicus TNS4
Canis familiaris TNS4

Pteropus vampyrus TNS4

Garilla gorilla TNS4

Homo sapiens TNS4

Macaca mulatta TNS4

0.1

Phylogenetic tree of TNS family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the highest
log likelihood (-3368.6875) 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 = 0.7477). 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 193 positions in the final dataset.



Vesicle-associated membrane protein-VAMP

gg | Takifugu rubripes VAMP1
Gasterosteus aculeatus VAMP1
Tetraodon nigroviridis VAMP1
Mus musculus VAMP1
Monodelphis domestica VAMP1
‘| Rattus norvegicus VAMP 1 Hsal?
74| Gallus gallus VAMP1
‘| Homo sapiens VAMP1
g7 | Macaca mulatta VAMP1
Canis familiaris VAMP3
- Monodelphis domestica VAMP3
- Gallus gallus VAMP3
Rattus nonegicus VAMP3
62 [- Equus caballus VAMP3 Hsal
Homo sapiens VAMP3
Macaca mulatta VAMP3
Mus musculus VAMP3
Monodelphis domestica VAMP2
Homo sapiens VAMP2
Macaca mulatta VAMP2
Mus musculus VAMP2 Hsal7
Rattus norvegicus VAMP2
Canis familiaris VAMP2
Equus caballus VAMP2
Ciona intestinalis (ENSCINP_13779)
Drosophila melanogaster (FBpp0290116)
Branchiostoma floridae (XP_002614094)
Gasterosteus aculeatus VAMP5
r Equus caballus VAMP5
88 f—————— Ornithorhynchus anatinus VAMP5
Homo sapiens VAMP5
95| Canis familiaris VAMP5 Hsa2
Macaca mulatta VAMPS
Mus musculus VAMP5
59 — Rattus norvegicus VAMP5
66 | Homo sapiens VAMP8
Macaca mulatta VAMP8
511 Canis familiaris VAMP8
Monodelphis domestica VAMP8
Equus caballus VAMPS Hsa2
Mus musculus VAMPS
Rattus norvegicus VAMP8
56 Takifugu rubripes VAMP8
89 Gasterosteus aculeatus VAMP8
Branchiostoma floridae (XP_002603049)
56 Ciona intestinalis (ENSCINP_27032)
Drosophila melanogaster (FBpp0088416)

9

=~

86

69

BELTakifugu rubripes VAMP4
Tetraodon nigroviridis VAMP4
Gallus gallus VAMP4
Ornithorhynchus anatinus VAMP4
711}, Monodelphis domestica VAMP4 Hsal
Homo sapiens VAMP4
54 | | Equus caballus VAMP4
Macaca mulatta VAMP4
71| Rattus norvegicus VAMP4
Mus musculus VAMP4

76

0.1

Phylogenetic tree of VAMP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-5324.9973) 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 = 0.9309). 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 232 positions in the final dataset.



Zinc finger protein 385-ZNF385

g6 | Homo sapiens ZNF385B
53 [ Macaca mulatta ZNF385B
Ornithorhynchus anatinus ZNF385B
Mus musculus ZNF385B
Gallus gallus ZNF385B
Danio rerio ZNF385B
Oryzias latipes ZNF385A
Xenopus tropicalis ZNF385A
Homo sapiens ZNF385A
Macaca mulatta ZNF385A

Hsa2

78

Hsal2

98 | Mus musculus ZNF385A
Rattus norvegicus ZNF385A
Oryzias latipes ZNF385Da
Anolis carolinensis ZNF385D
Gallus gallus ZNF385D
Canis familiaris ZNF385D
Homo sapiens ZNF385D
Macaca mulatta ZNF385D
Danio rerio ZNF385C

Hsa3

Xenopus tropicalis ZNF385C

Rattus norvegicus ZNF385C

Mus musculus ZNF385C

Monodelphis domestica ZNF385C
» 1 Homo sapiens ZNF385C

Macaca mulatta ZNF385C

Canis familiaris ZNF385C

Equus caballus ZNF385C
Branchiostoma floridae (XP_002602302)

65

Hsal7

52

02

Phylogenetic tree of ZNF385 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the WAG model. The tree with the
highest log likelihood (-3180.7915) 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 = 3.9690). The tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. The analysis involved 19 amino acid sequences. All positions containing gaps and

missing data were eliminated. There were a total of 170 positions in the final dataset.



ATP binding cassette-ABC

a

Phylogenetic tree of ABC family.

Canis familiaris ABCA1
Bos taurus ABCA1
90} Monadelphis domestica ABCA1
0] Homo sapiens ABCA1
Mus musculus ABCA1
84| ' Gallus gallus ABCA1
Dario rerio ABCAT &
Tetraodon nigrov iridis ABCA1
gskr Gasterosteus aculeatus ABCAT
Danio rerio ABCAT b

Mus musculus ABCAT
Tetraoden nigroviidis ABCAd
Danio rerio ABCA4 b
Danio rerio ABCA4
Gasterosteus aculeatus ABCA4
Gallus gallus ABCA4
Monodelphis domestica ABCA4
Home sapiens A
T84 Mus muscuius ABCA4
87} Canis familiaris ABCA4

- Bos taurus ABCA4
f%amatusta\\a vectensis (XP_001630942)
Hydra magnipapillata (XP_004208000)
trongy locentrotus purpuratus (XP_798273)
Branchiostoma floridae (XP_002600120)
Tetraoden nigrov iridis ABCA2
Gasterosteus aculeatus ABCA2

@0,

gof— Bos taurus ABCA13
Canls familiaris ABCA13
Monodelphis demestica ABCA13
Gallus gallus ABCA13

20— Tetraodon igroviridis ABCA12
Gasterosteus aculeatus ABCAT2

Gallus gallus ABCA12
Monodelphis domestica ABCA12
Bos taurus ABCA12
Canis familiaris ABCA12
Homo sapiens ABCA1Z
Mus musculus ABCA12
94— Clona savignyi (ENSCSAVP_13761)
Ciona intestinalis (ENSCINP_{1521)
Tetraodon nigroviridis ABCAS
Gasterosteus aculeatus ABCA3

Danio rerio ABCA3

Monodelphis domestica ABCA3

Mus musculus ABC
Bos taurus ABCA3
554 Homo sapiens ABCA3
g4 Canis familiaris ABCA3
97— Apis melifera (XP_397485)

Branchiostoma floridae (XP_002602511)
Ciona 55‘/\9!1‘/\7 NSCSAVP_7083)

Danio rerio ABCAS
Gallus gallus ABCAS
Monodelphis domestica ABCAS
Canis familiaris ABCAS

Homo sapiens ABCAS

Mus musculus ABCAS

Bos 1auruTsQABCA5

Bos taurus ABCAG
Mus musculus ABCAB
Home saplens ABCA10
Bos taurus ABCA1Q
Mus musculus ABCAS
Canis familiaris ABCAB
Homo sapiens ABCAB
Mus musculus ABCAS

Canis familiaris ABCA3
Bos taurus ABCAS
Ciona intestinalis (ENSCINP_15382)

Canis familiaris ABCG2

Bos taurus ABCG2

Homo sapiens ABCG2

Mus musculus ABCG2
Monodelphis domestica ABCG2
Danio rerio ABCG2 a
Gasterosteus aculeatus ABCG2 a
Danlo rerio ABCG2 b

Tetraodon nigroviridis ABCG2

Homo sapiens ABCGE
Canis familiaris ABCGB
Mus musculus ABCGB
Menodelphis domestica ABCGE
Tetraodon nigrovindis ABC!

Gasterosteus aculeatus ABCGB

Danio rerio ABCG8

Hemo sapiens ABCGS
Danio rerio ABCGS

L
921 Ciona intestinalis (ENSCIN _6166713
Ciona savignyi (ENSCSAVP_6089)
Anopheles gambiae (XP_318963)
Mus musculus ABCG1
53| Monodelphis domestica ABCG1
Gallus gallus ABCG1
8| 92f Canis familiaris ABCG1
Homo sapiens ABCG1
Bos taurus ABCG1
Homo sapiens ABCG4
Mus musculus ABCG4
Canis familiaris ABCG4
61, Danio rerio ABCG4 a
Tetraodon nigroviridis ABCG4 a
Gasterosteus aculeatus ABCG4 a

41+ Gasterosteus aculeatus ABCG4 b

Anopheles gambiag (XP_311532)
Strongy locentrotus purpuratus. (XP_793486)

Ciona intestinalis (ENSCINP_13847)

o Tetraodon nigrov iidis ABCAS
Gasterosteus aculeatus ABCAS

Homa sapiens ABCAS

Mus musculus ABCGS
Bos taurus ABCGS
Canls familiaris ABCGS

Tetraodon nigrov iridis ABCGS
Gasterosteus aculeatus ABCG5

Hsa9

Hsal9

Hsal

Hsa9

Hsa7

Hsa2

Hsal6

Hsal7?

Hsal7
Hsal7
Hsal7

Hsal7

Hsa4

Hsa2

Hsa2

Hsa21l

Hsall

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 (-12875.7865) 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 = 6.5279)). 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
missing data were eliminated. There were a total of 106 positions in the final dataset.



Bromodomain adjacent to zinc finger domain-BAZ

Homo sapiens BAZ2B

Macaca mulatta BAZ2B

Loxodonta Africana BAZ2B

Pan troglodytes BAZ2B

Rattus norvegieus BAZ2B

Monodelphis domestica BAZ2B

Oryzias latipes BAZ2B

o2l] Tekifugu rubripes BAZ2B

ot Tetrandon nigroviridis BAZ2B

Gallus gallus BAZ2B

S 57 Mus musculus BAZ2A

Rattus norvegicus BAZ2A

Bos taurus BAZ2A

Pan troglodytes BAZ2A

Loxodonta Africana BAZ2A

Homo sapiens BAZ2A

Macaca mulatta BAZ2A

Bos taurus BAZ1B

Pan troglodytes BAZ1B

= Homo sapiens BAZ1B
Macaca mulatta BAZ1B

Loxodonta Africana BAZ1B

Menodelphis domestica BAZ1B

Xenopus tropicalis BAZ1B

Danio rerio BAZ1B

Takifugu rubripes BAZ 1B

Tetraodon nigroviridis BAZ1B

7r Oryzias latipes BAZ1B

Gasterosteus aculeatus BAZ1B

0 Drosophila melanogaster (FBpp0085204)
Anopheles gambiae (XP_311184)
Apis mellifera (XP_395223)

Gallus gallus BAZ1A

Rattus norvegicus BAZ1A

Bos taurus BAZ1A

84} Loxodonta Africana BAZ1A

Pan troglodytes BAZ1A

Homo sapiens BAZ1A

Monodelphis domestica BAZ1A

55

g7 Takifugu rubripes BPTFb
721 Tetraodon nigroviridis BPTFb
Gasterosteus aculeatus BPTFb
Gasterosteus aculeatus BFTFa
Takifugu rubripes BPTFa
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Phylogenetic tree of BAZ 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 (-4470.3882) is shown. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) are 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 = 15.7989)).
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 74 positions in the final dataset.



Chaperonin containing T-complex polypeptide 1-CCT
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Phylogenetic tree of CCT family.

The evolutionary history was inferred by using the Maximum Likelihood method
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based on the Whelan And Goldman model (WAG). The tree with the highest log

likelihood (-15044.2076) 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 = 2.8325)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 167 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 181 positions in the final dataset.



Cyclin-dependent kinases-CDK
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Phylogenetic tree of CDK family.
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The evolutionary history was inferred by using the Maximurd Likelihood method based on the Whelan And Goldman model (WAG).The tree with the highest log
likelihood (-3143.8460) 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 = 0.7603)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 160 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 89 positions in the final dataset.



Crystallin family-CRY

]

Phylogenetic tree of CRY 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 (-8187.3532) 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 = 4.1151)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 109 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 110 positions in the final dataset.



Frizzled-FZD

87y Mus musculus FZD9
1001 Rattus norvegicus FZD9
Homo sapiens FZD9
Taeniopygia guttata FZD9
Danio rerio FZD3
o6 Oryzias latipes FZD9
95 Gasterosteus aculeatus FZD9
Anolis carolinensis FZD10
Mus musculus FZD10
Homo sapiens FZD10
Danio rerio FZD10
Oryzias latipes FZD10

61

Tetraodon nigroviridis FZD10
Rattus norvegicus FZD4

Homo sapiens FZD4

Mus musculus FZD4

Gorilla gorilla FZD4

Anolis carolinensis FZD4
Taeniopygia guttata FZD4

Gallus gallus FZD4

- Xenopus fropicalis FZD4

Oryzias latipes FZD4
—mF Takifugu rubripes FZD4
57- Gasterosteus aculeatus FZD4

76 Oryzias latipes FZD5
j{L Tetraodon nigroviridis FZD5

100

&l Gasterosteus aculeatus FZD5
Danio rerio FZD5
62y Gorilla gorila FZD5
100 Homo sapiens FZD5
Mus musculus FZD5

68|

]

05

Rattus norvegicus FZD5

95, Takifugu rubripes FZD8
Gasterosteus aculeatus FZD8
Danio rerio FZD8

100y Analis carolinensis FZD8
Taeniopygia guttata FZD8

Homo sapiens FZD8

98| Mus musculus FZD8

Rattus norvegicus FZD8

99

_I——Ne:rrmostella vectensis (XP_001647540)
Strongylocentrotus purpuratus (XP_003724561)

Apis mellifera (XP_623523)

|4

Branchiostoma floridae (XP_002605403)
91, Takifugu rubripes FZD2
gg| * Tetraodon nigroviridis FZD2
Oryzias latipes FZD2
Gasterosteus aculeatus FZD2

Homo sapiens FZD2

Mus musculus FZD2

Rattus norvegicus FZD2

Xenopus tropicalis FZD2

Gallus gallus FZD2

Anoclis caralinensis FZD2
Taeniopygia guttata FZD2
Mus musculus FZD1

b5| Rattus norvegicus FZD1
gl'-)—bn'o sapiens FZD1

Gorilla gorilla FZD1

Gallus gallus FZD1

84 Oryzias latipes FZD7

89/l Tetraodon nigroviridis FZD7
Danio rerio FZD7a

7oL Danio rerio FZD7b

87; Gallus gallus FZD7

55|-531 Taeniopygia guttata FZD7
79 Xenopus tropicalis FZD7

Anolis carolinensis FZD7

gs|| Homo sapiens FZD7
Gorllla gorilla FZD7

gs| Mus musculus FZD7

Rattus norvegicus FZD7

100y Takifugu rubripes FZD3
70 Tetraodon nigroviridis FZD3
Gasterosteus aculeatus FZD3
Oryzias latipes FZD3h
Oryzias latipes FZD3a
Danio rerio FZD3a

Ciona savignyi (ENSCSAVP_1900)

93

93!
Danio rerioc FZD3b
Gallus gallus FZD3
Anclis carclinensis FZD3
?545 Mus musculus FZD3
Gorilla gorilla FZD3

6541 Homo sapiens FZD3

96| 88— Takifugu rubripes FZD6
58 Tetraodon nigroviridis FZD8
9IL Gasterosteus aculeatus FZD6

Oryzias latipes FZD6

Xenopus tropicalis FZD6
99 Gallus gallus FZD6
Taeniopygia guttata FZD6
Anolis carolinensis FZD6
Gorilla gorilla FZD&

Homo sapiens FZD6

Mus musculus FZD8

g9~ Rattus norvegicus FZD8

99|

50)

Phylogenetic tree of FZD family.

Ciona intestinalis (ENSCINP_26933)

Caenorhabditis elegans (T2308.1)

Hsa7

Hsal2

Hsall

Hsa2

HsalO

Hsal7

Hsa7

Hsa?2

Hsa8

Hsa8

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 (-6464.5208) 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 = 1.0348)). The tree is drawn to

scale, with branch lengths measured in the number of substitutions per site. The analysis involved 99 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 187 positions in the final dataset.
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Phylogenetic tree of ITGA family. g ok mgovnds [TGATTa
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 (-31941.7119) 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 = 2.6582)). The tree is drawn
to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 143 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 241 positions in the final dataset.




Potassium voltage-gated channel, subfamily H-KCNH

97; Gallus gallus KCNHG
Anolis carolinensis KCNHE

Homo sapiens KCNHS
1po* Mus musculus KCNHG Hsa17
5 Danio rerio KCNHB
Homo sapiens KCNH2
o! Mus musculus KCNH2 I

Tetraodon nigroviridis KCNH7
Danio rerioc KCNH7

Hsa7

Anolis carolinensis KCNH7
Homo sapiens KCNH7
938 Gallus gallus KCNH7 HS&Z
80l Mus musculus KCNH?
Caenorhabditis elegans (C30D11.1¢)
Apis mellifera (XP_393977
Drosophila melanogaster (FBpp0072078)
g- Anopheles gambiae (XP_308168)
Strongylocenlrotus purpuratus (XP 001197262)
Hydra magnipapillata (XP_002165609)
Drosophila melanogaster (FBpp0110308)
497 Anopheles gambiae (XP_312206)
Apis mellifera (NP_001238948)
Caenorhabditis elegans (F16B3.1)
Strongylocentrotus purpuratus (XP_787483)
Branchiostoma floridae (XP_002597210)
Ciona savignyi (ENSCSAVP_5805)
97, Homo sapiens KCNH5
[ty
allus gallus
Anolis carolinensis KCNH5 Hsa14
Danio reric KCNHS
Tetraodon nigroviridis KCNH1
Danio rerio KCNH1
Anolis carolinensis KCNH1
Gallus gallus KCNH1 Hsal
Homo sapiens KCNH1
‘99! Mus musculus KCNH1
Nematostella vectensis (XP_001637951)
99 Drosophila melanogasler (FBppOOESQB‘I)
Apis mellifera (XP_00324
Strongylocentrotus purpuratus (XF 003725506)
Branchiostoma floridae (XP_002586319)

78|

100

58

85)

100; Homo sapiens KCNH3 ™
Mus musculus KCNH3 I Hsalz
Anolis carolinensis KCNH3
100r Homo sapiens KCNH4
Mus musculus KCNH4
>l Anolis carolinensis KCNH4 Hsal7
Gallus gallus KCNH4
Danio rerio KCNH4
Mus musculus KCNH8
Gallus gallus KCNH8 H 3
Homo sapiens KCNH8
100} Anolis carolinensis KCNHB sa
Tetraodon nigroviridis KCNH8
gg— Danio rerio KCNH8
99, Homo sapiens HCN3
Mus musculus HCN3 I Hsal
Homo sapiens HCN4
Mus musculus HCN4
Tetraodon nigroviridis HCN4 I Hsa15
99'_| Homo sapiens HCN2
Mus musculus HCN2
100 Tetraodon nigroviridis HCN2 I Hsalg

Danio rerio HCN2
s5| 87 Tetraodon nigroviridis HCN1
Danio rerio HCN1
ga|| Anolis carolinensis HCN1 H3a5
Gallus gallus HCN1
&5 Homo sapiens HCN1
55! Mus musculus HCN1

84 Gallus gallus CNGB3
il Anolis carolinensis CNGB3
o4 Homo sapiens CNGB3
100 98 Mus musculus CNGB3 Hsa8
Tetraodon nigroviridis CNGB3

L Danio rerio CNGB3

a7 Gallus gallus CNGA4
’j|—_|L—— Anolis carolinensis CNGA4
Homo sapiens CNGA4
L 700— Mus musculus CNGA4 Hsall
99 \_|_— Tetraodon nigroviridis CNGA4
a8 Danio reric CNGA4

91~ Homo sapiens Cl 1
Mus musculus CNGA1
Anolis carolinensisCNGA1 H Sa4
Gallus gallus CNGA1
Tetraodon nigroviridis CNGA1
Danio rerio CNGA1
96 Homo sapiens CNGA2
Mus musculus CNGA2
Gallus galus CNGA2 HsaX
Tetraodon nigroviridis CNGA2
Danio rerio CNGA2
Tetraodon nigroviridis CNGA3
Gallg Balee ENGAD

allus gallus

Anolis carolinensis CNGA3 Hsa?2
Homo sapiens CNGA3
9o Mus musculus CNGA3

79|

82|

M

0.5

Phylogenetic tree of KCNH 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 (-18772.7372) 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 = 2.2870)). The tree is drawn to scale, with branch lengths measured in the number
of substitutions per site. The analysis involved 101 amino acid sequences. All positions containing gaps and missing data were eliminated.
There were a total of 331 positions in the final dataset.



Potassium inwardly-rectifying
channel, subfamily J-KCNJ

wnals (ENSCINP_5450
Wi (ENSCSAVP_4317:

01

Phylogenetic tree of KCNJ family.

Hsa21

Hsall

Hsal

Hsa2

Hsall

Hsal2

Hsall

Hsa21l

Hsal

Hsal7

Hsa22

Hsal7

Hsal9

Hsal7

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
(-16545.8773) 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 = 1.3860)). The tree is drawn to scale, with
branch lengths measured in the number of substitutions per site. The analysis involved 238 amino acid sequences. All positions containing gaps and missing data

were eliminated. There were a total of 226 positions in the final dataset.



Methyltransferase-METTL Pan troglodytes METTL2A
g4/ Homo sapiens METTL2A
Macaca mulatta METTL2A
51 Homo sapiens METTL2B
Monodelphis domestica METTL2A
74 Bos taurus METTL2A
Loxodonta Africana METTL2A
Rattus norvegicus METTL2A H3a7/17
69— Mus musculus METTL2A
Danio rerio METTL2A
Oryzias latipes METTL2A
Gasterosteus aculeatus METTL2A
Takifugu rubripes METTL2A
T1L Tetraodon nigroviridis METTL2A

Gasterosteus aculeatus METTLS
J[L Tetraodon nigroviridis METTLS
_ 62] Oryzias latipes METTLS8

Danio rerio METTLS

50|

55|

76| Rattus norvegicus METTLS8

71
Mus musculus METTLS
Hsa2

Monodelphis domestica METTLS

Bos taurus METTLS

Loxodonta Africana METTLS

Macaca mulatta METTL8
4| | Pan troglodytes METTLS
78lHomo sapiens METTLS

Branchiostoma floridae (XP_002606144)

— Caenorhabditis elegans (Y53F4B)

Apis mellifera (XP_624474)
An':f Drosophila melanogaster (FBpp0072696)
64 Anopheles gambiae (XP_316017)
gg) Hydra magnipapillata (XP_002156347)
Hydra magnipapillata (XP_00216525)
Apis mellifera (XP_623532)
Anopheles gambiae (XP_318925)

85

Drosophila melanogaster (FBpp0111303)
Nematostella vectensis (XP_001637965)
Strongylocentrotus purpuratus (XP_794407)
Ciona intestinalis (ENSCINP_15087)

Ciona savignyi (ENSCSAVP_8728 )
Tetraodon nigroviridis METTLE

Takifugu rubripes METTLED

Takifugu rubripes METTL6a

Gasterosteus aculeatus METTLE

66|

7

Oryzias latipes METTL6

Anolis carolinensis METTLE

78 Gallus gallus METTLE
Taeniopygia guttata METTLE
ggr- Rattus norvegicus METTL6 Hsa3
Mus musculus METTLS
Bos taurus METTLE

Loxodonta Africana METTLE
Macaca mulatta METTLE
Gorilla gorilla METTLE

Pan troglodytes METTL6E
Homo sapiens METTLE

0.2

Phylogenetic tree of METTL 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 (-2411.5458) 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 = 1.9442)). The tree is drawn to scale, with branch lengths measured in the number
of substitutions per site. The analysis involved 56 amino acid sequences. All positions containing gaps and missing data were eliminated.
There were a total of 59 positions in the final dataset



MLX interacting protein-MLX

Bos taurus MLX
Loxodonta africana MLX
53| Macaca mulatta MLX
Gorilla gorilla MLX
Homo sapiens MLX
Pan troglodytes MLX
51|| Rattus norvegicus MLX
Mus musculus MLX
Monodelphis domestica MLX
Gallus gallus MLX
Xenopus tropicalis MLX
Takifugu rubripes MLX
Oryzias latipes MLX
— Ciona intestinalis (ENSCINP_34972)
Ciona savignyi (ENSCSAVP_8779)
Ciona savignyi (ENSCSAVP_19852)
— Ciona intestinalis (ENSCINP_34679)
Homo sapiens MLXIPL
54| Pan troglodytes MLXIPL
Gorilla gorilla MLXIPL Hsa7
Macaca mulatta MLXIPL
Mus musculus MLXIPL
60 Monodelphis domestica MLXIP
Homo sapiens MLXIP
82| | Macaca mulatta MLXIP
Mus musculus MLXIP Hsal?
6 Pan troglodytes MLXIP
Gorilla gorilla MLXIP

Hsal7

100

0.5

Phylogenetic tree of MLX 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 (-729.9093) 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 = 3.7464)). 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 48 positions in the final dataset.



Myosin 1-MYO1

0.2

Phylogenetic tree of MYOL1 family.

21 Corilla gorilla MYO1D

Homo sapiens MYO1D
Pan troglodytes MYO1D
Macaca mulatta MYO1D
Bos taurus MYO1D
Loxodonta Africana MYO1D
Rattus norvegicus MYO1D
911 Mis musculus MYO1D

Anolis carolinensis MYO1D

Gallus gallus MYO1D

Monodelphis domestica MyO1D

Danio rerio MYO1D

Gasterosteus aculeatus MYO1D
77 Oryzias latipes MYO1D

g2 Tetraodon nigroviridis MYO1D
Monodelphis domestica MYO1G

2o Bos taurus MYO1G
821 Macaca mulatta MYO1G
Loxodonta Africana MYO1G
Rattus nonvegicus MYO1G
71 Mus musculus MYO1G
70 Drosophila (FBPP0079625)
Apis mellifera (XP_624678)
vectensis (XP_001637898)
Branchiostoma floridae (XP_002588901)
s (XP_780215)
Hydra (XP_002166158)

vectensis (XP_001641578)

19— Ciona intestinalis (ENSCINP_4086)

6,

L— Ciona savignyi (ENSCSAVF_14022)
Branchiostoma floridae (XP_002595248)

Gasterosteus aculeatus MYO1B
Oryzias latipes MYO1B

Danio rerio MYO1B

84) Gallus gallus MYO1B
Taeniopygia guttata MYO1B
Anolis carlinensis MYO18
Monodelphis domestica MYO18

Gorilla gorilla MYO18
78] Homo sapiens MYO1B
Macaca mulatta MYO18

Drosophila (FBpp0072567)

s ADIS Mellifera (XP_394436)

99— Ciona (ENSCINP_18059)

91

L Ciona savignyl (ENSCSAVP_6671)

6, Gallus gallus MYO1C

Taeniopygia guttata MYO1C
Xenopus tropicalis MYO1C

Danio rerio MYO1C

Gasterosteus aculeatus MYO1C

Mus musculus MYOTH
Bos taurus MYOTH
Loxodonta Africana MYO1H
Monodelphis domestica MYO1H
Gallus gallus MYOTH
Xenopus tropicalis MYO1H
Danio rerio MYO1Ha

79— Takifugu rubripes MYO1Ha
Tetraodon nigrovinidis MYO1Ha
Gasterosteus aculeatus MYO1Ha
Onyaias latipes MyO1Ha
Danio rerio MYO1Hb
Oryzias latipes MYO1Hb
Gasterosteus aculeatus MYO1Hb

97 o
vectensis (XP_001627107)

68

c elegans (F29D10.4)
Apis mellifera (XP_393036)

Gonlia gonlla MYO1F

Homo sapiens MYO1F

Bos taurus MYO1F
Rattus norvegicus MYO1F
Monodelphis domestica MYO1F
Gallus gallus MYO1F

Tetraodon nigroviridis MYO1F

Oryzias latipes MYO1F
Takifugu rubripes MYO1F

Tetraodon nigroviridis MYO1E
Gasterosteus aculeatus MYO1E

Gorilla gorilia MYO1E

gambiae (XP_308355)

57

Ciona (ENSCINP_18713)

P gambiae (XP_314116)

Apis mellifera (XP_001122188)
(NP_999655)
Hydra (XP_002164049)
66| Drosophila

e gambiae (XP_316519)

Ci elegans (F36D4.3b)

51 Takifugu rubripes MYO19
87 Tetraodon nigrovinidis MYO19
Oryzias latipes MYO19
% Gasterosteus aculeatus MYO19
97 Gallus gallus MYO19
53 ,_E Taeniopygia guttata MYO19
Anolis MYO19
Xenopus tropicalis MYO19

MYO!

Loxodonta Africana MYO19
99

Homo sapiens MYO19

Ciona savignyl (ENSCSAVP_11995)

Hsal7

Hsa7

Hsal?

Hsa?

Hsal7

Hsal?

Hsal9

Hsal5

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 (-10608.9913) 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 = 1.4415)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 155 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 113 positions in the final dataset.



NAC alpha domain proteins-NACA

Macaca mulatta NACA
Loxodonta africana NACA
Xenopus tropicalis NACA
Monodelphis domestica NACA
Bos taurus NACA

Rattus norvegicus NACA
Mus musculus NACA

Homo sapiens NACA

[— Anolis carclinensis NACA
I Taeniopygia guttata NACA
Gallus gallus NACA

I Homo sapiens NACA2
_QQFT troglodytes NACA2
g4 80 Gorilla gorila NACA2
[ | | Gasterosteus aculeatus NACA
L Oryzias latipes NACA
- Takifugu rubripes NACA
L Tefraodon nigroviridis NACA
ggl_— Gasterosteus aculeatus NACAD
Oryzias latipes NACAD
Danio rerio NACAD
Gallus gallus NACAD
0! Xenopus tropicalis NACAD
99| Monodelphis domestica NACAD
Loxodonta africana NACAD
Homo sapiens NACAD
%9 Gorilla gorilla NACAD
Pan troglodytes NACAD
Bos taurus NACAD
Mus musculus NACAD
98L Rattus norvegicus NACAD
Branchiostoma floridae (XP_002612971)
E — Ciona intestinalis (ENSCINP_3937)

Phylogenetic tree of NACA family.

100—— Ciona savignyi (ENSCSAVP_16662)

Hsal?

Hsal7

Hsa7

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 (-1422.3537) 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 = 0.8852)). 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 123 positions in the final dataset.



97) Takifugu rubripes NEUROD2b
Tetraodon nigroviridis NEUROD2b
Gasterosteus aculeatus NEUROD2b
% Oryzias latipes NEUROD2b
Danio rerio NEUROD2
Gasterosteus aculeatus NEUROD2a
Takifugu rubripes NEUROD2a Hsa17
Tetraodon nigroviridis NEUROD2a
Oryzias latipes NEUROD2a
Homo sapiens NEUROD2
I- Monodelphis domestica NEUROD2
& Mus musculus NEUROD2

Gorilla gorilla NEUROD2
Macaca mulatta NEUROD2
Mus musculus NEUROD1
Gorilla gorilla NEUROD1
Macaca mulatta NEUROD1
I Monodelphis domestica NEUROD1
51/l Homo sapiens NEUROD1

Rattus norvegicus NEUROD1 Hsa2

Danio rerio NEUROD1

= Oryzias latipes NEUROD1
g7]) Takifugu rubripes NEUROD1

&4 Tetraodon nigroviridis NEUROD1

67— Gasterosteus aculeatus NEUROD1
g2r~ Takifugu rubripes NEUROD6
Tetraodon nigroviridis NEUROD6
Oryzias latipes NEUROD6
Gasterosteus aculeatus NEUROD6
Danio rerio NEUROD6
Xenopus tropicalis NEUROD6
Gallus gallus NEUROD6
Monodelphis domestica NEUROD6 Hsa7
Homo sapiens NEUROD6
Bos taurus NEUROD6
Mus musculus NEUROD6
77| Macaca mulatta NEUROD6
Rattus norvegicus NEUROD6
Loxodonta Africana NEUROD6
Danio rerio NEUROD4
Oryzias latipes NEUROD4
Tetraodon nigroviridis NEUROD4
Takifugu rubripes NEUROD4
Gasterosteus aculeatus NEUROD4
Homo sapiens NEUROD4
Gorilla gorilla NEUROD4
Bos taurus NEUROD4 Hsa12
Taeniopygia guttata NEUROD4
Anolis carolinensis NEUROD4
Mus musculus NEUROD4
Rattus norvegicus NEUROD4
70l Loxodonta Africana NEUROD4

97[— Ciona intestinalis (ENSCINP_8328 )
Ciona savignyi (ENSCSAVP_5863)

86 Drosophila melanogaster (FBtr0075216)
491|_—|:Anopheles gambiae (XP_001237735)
Apis meliifera (XP_001120974)

Tetraodon nigroviridis NEUROG1

53] Oryzias latipes NEUROG1
A L Takifugu rubripes NEUROG1
Danio rerio NEUROG1

Rattus norvegicus NEUROG1
Loxodonta Africana NEUROG1
Gorilla gorilla NEUROG1

Mus musculus NEUROG1
Homo sapien NEUROG1

Bos taurus NEUROG1 Hsa‘5
Galllus gallus NEUROG1
Xenopus tropicalis NEUROG1
Anolis carolinensis NEUROG1

sor Mus musculus NEUROG2
Rattus norvegicus NEUROG2

Neurogenic differentiation-NEUROD

Bos taurus NEUROG2

Homo sapiens NEUROG2 Hsa4
Monodelphis domestica NEUROG2
Anolis carolinensis NEUROG2

Xenopus tropicalis NEUROG2
Xenopus tropicalis NEUROG3
Monodelphis domestica NEUROG3
Loxodonta Africana NEUROG3
Bos taurus NEUROG3

Homo sapiens NEUROG3 Hsalo
2|l Mus musculus NEUROG3

70| Macaca mulatta NEUROG3
Rattus norvegicus NEUROG3

fr——

0.5

Phylogenetic tree of NEUROD 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 (-2687.5484) 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 = 0.8219)). 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 84 positions in the final dataset.



Rap guanine nucleotide exchange factor-RAPGEF

- Gorilla gorilla RAPGEF5

Pan troglodytes RAPGEF5
5l Homo sapiens RAPGEFS
s3] r Mus musculus RAPGEFS
Rattus norvegicus RAPGEF5
Loxodonta Africana RAPGEFS
Bos taurus RAPGEF5
Monodelphis domestica RAPGEFS
Gallus gallus RAPGEFS
Xenopus tropicalis RAPGEFS H5a7

71— Takifugu rubripes RAPGEF5b

1991l Gasterosteus aculeatus RASGEF5b
Oryzias latipes RAPGEF5b
Danio rerio RAPGEF5b
Danio rerio RAPGEF5a
Takifugu rubripes RAPGEF5a
Tetraodon nigroviridis RAPGEFS
Gasterosteus aculeatus RAPGEF5a
Oryzias latipes RAPGEF5a

Tetraodon nigroviridis RAPGEFL1
J@sterosleus aculeatus RAPGEFL1
Danio rerio RAPGEFL1
Xenopus tropicalis RAPGEFL1
Bos taurus RAPGEFL1
Mus musculus RAPGEFL1 Hsa17
| 09|t Loxodonta Africana RAPGEFL1
Monodelphis domestica RAPGEFL1
Gorilla gorilla RAPGEFL1
Homo sapiens RAPGEFL1
% pan troglodytes RAPGEFL1
Takifugu rubripes RAPGEF3
Tetraodon nigroviridis RAPGEF3
Gasterosteus aculeatus RAPGEF3
Oryzias latipes RAPGEF3
Danio rerio RAPGEF3
Xenopus tropicalis RAPGEF3
“ Mus musculus RAPGEF3 Hsa12
Rattus norvegicus RAPGEF3
Bos taurus RAPGEF3
Loxodonta Africana RAPGEF3
Macaca mulatta RAPGEF3
Homo sapiens RAPGEF3
9:5 Gorilla gorila RAPGEF3
Pan troglodytes RAPGEF3
Takif ugu rubripes RAPGEF4
Tetraodon nigroviridis RAPGEF4
Gasterosteus aculeatus RAPGEF4
Oryzias latipes RAPGEF4
Danio rerio RAPGEF4
Xenopus tropicalis RAPGEF4
Gallus gallus RAPGEF4 Hsa2
Monodelphis domestica RAPGEF4
%|{ - Bos taurus RAPGEF4
67|} Gorilla gorilla RAPGEF4
78] Homo sapiens RAPGEF4
Loxodonta Africana RAPGEF4
Mus musculus RAPGEF4
s Rattus norvegicus RAPGEF4

o Strongylocentrotus purpuratus (XP_784278)
f Nematostella vectensis (XP_001629461)
Drosophila melanogaster (FBpp0302889)
00! Anopheles gambiae (XP_308514)

hl
Branchiostoma floridae (XP_002600702)
Caenorhabditis elegans (T20G5.5)
—— Ciona intestinalis (ENSCINP_1063 )
10pl—————— Ciona savignyi (ENSCSAVP_13142)
Hydra magnipapillata (XP_002155415)
Apis mellifera (XP_392340)
Macaca mulatta RAPGEF6
Pan troglodytes RAPGEF6
Homo sapiens RAPGEF6
Bos taurus RAPGEF6
Mus musculus RAPGEF6
Rattus norvegicus RAPGEF6
Loxodonta Africana RAPGEF6 Hsa5
Monodelphis domestica RAPGEF6
Gallus gallus RAPGEF6
Xenopus tropicalis RAPGEF6
Takifugu rubripes RAPGEF8
92! Tetraodon nigroviridis RAPGEFG
75 Takifugu rubripes RAPGEF2

87|

Danio rerio RAPGEF2
Gasterosteus aculeatus RAPGEF2
Xenopus tropicalis RAPGEF2

Mus musculus RAPGEF2

Rattus norvegicu RAPGEF2 Hsa4
Loxodonta Africana RAPGEF2
Pan troglodytes RAPGEF2
Taeniopygia guttata RAPGEF2
Bos taurus RAPGEF2

Gorilla gorilla RAPGEF2

Hono sapiens RAPGEF2
Macaca mulatta RAPGEF2

]

0.2

Phylogenetic tree of RAPGEF 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 (-14824.4970) 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 = 2.7948)). The tree is drawn to scale, with branch lengths measured in the number
of substitutions per site. The analysis involved 95 amino acid sequences. All positions containing gaps and missing data were eliminated.
There were a total of 263 positions in the final dataset.



Ring finger prot

52, Tetraodon nigroviridis RNF130

73[ Oryzias latipes RNF130

Danio rerio RNF130

Gasterosteus aculeatus RNF130

Xenopus tropicalis RNF130

Gallus gallus RNF130

af Anolis carolinensis RNF130

Taeniopygia guttata RNF130

Mus musculus RNF130

82 omo sapiens RNF130

Pan troglodytes RNF130

Gorilla gorilla RNF130

Macaca mulatta RNF130

Bos taurus RNF130

Loxodonta africana RNF130

Xenopus tropicalis RNF149

2; Gallus gallus RNF149

Taeniopygia guttata RNF149

Loxodonta africana RNF149

Mus musculus RNF149

— g7|| Rattus norvegicus RNF149

Homo sapiens RNF149

8| | Pan troglodytes RNF149

os| Gorilla gorilla RNF149
Macaca mulatta RNF149

Homo sapiens RNF150

Pan troglodytes RNF150

Macaca mulatta RNF150

98

64

66

58|

Loxodonta africana RNF150
74 Gallus gallus RNF150
Taeniopygia guttata RNF150
Takifugu rubripes RNF150
66— Tetraodon nigroviridis RNF150
Caenorhabditis elegans (H10E21)
Strongylocentrotus purpuratus (XP_785546)
Drosophila melanogaster (FBpp0289415)
89' Anopheles gambiae (XP_559104)
81 Homo sapiens RNF133
Gorilla gorilla RNF133
Mus musculus RNF133
98— Homo sapiens RNF148
Gorilla gorilla RNF148
Monodelphis domestica RNF148
Mus musculus RNF148
Rattus norvegicus RNF148
9, Gallus gallus RRI%QB
Xenopus tropicalis RNF128
Rattus norvegicus RNF128
Mus musculus RNF128
Homo sapiens RNF128
Pan troglodytes RNF128
Gorilla gorilla RNF128
Bos taurus RNF128
Loxodonta africana RNF128
Strongylocentrotus purpuratus (XP_796758)
Nematostella vectensis (XP_001628442)
Hydra magnipapillata (XP_002162097)

Branchiostoma floridae (XP_002595208)
64 Anopheles gambiae (XP_321026)
51 Drosophila melanogaster (FBpp0081218)

Apis mellifera (XP_391835)
54, Takifugu rubripes RNF13
Tetraodon nigroviridis RNF13
Gasterosteus aculeatus RNF13
67 Bos taurus RNF13

Macaca mulatta RNF13
Gorilla gorilla RNF13
Homo sapiens RNF13
Pan troglodytes RNF13
Danio rerio RNF167
Tefraodon nigroviridis RNF167
Gasterosteus aculeatus RNF167
87, Mus musculus RNF167
Rattus norvegicus RNF167
Homo sapiens RNF167
Pan troglodytes RNF167
a1 Gorilla gorilla RNF167

Macaca mulatta RNF167
Loxodonta africana RNF167
Bos taurus RNF167

58

64

91 Ciona intestinalis (ENSCINP_34980)
: Ciona savignyi (ENSCSAVP_265)

Strongylocentrotus purpuratus (XP_001181593)
57| Homo sapiens RNF215
Gorilla gorilla RNF215
57 Macaca mulatta RNF215
Mus musculus RNF215
Rattus norvegicus RNF215
Loxodonta africana RNF215
Bos taurus RNF215
Gallus gallus RNF215
Anolis carolinensis RNF215

Oryzias latipes RNF43
B3I Takifugu rubripes RNFA43
Tetraodon nigroviridis RNF43

0.5

Phylogenetic tree of RNF family.

Gallus gallus RNF43
91 —l——Anclis carolinensis RNF43
Mus musculus RNF43
Bos taurus RNF43
Loxodonta africana RNF43
Macaca mulatta RNF43
Gorilla gorilla RNF43
55| Homo sapiens RNF43
Pan troglodytes RNF43

Hsa5

Hsa2

Hsa4

Hsa7

Hsa7

HsaX

Hsa3

Hsal7

Hsa22

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 (-3788.2676) 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 = 6.2230)). The tree is drawn
to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 104 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 58 positions in the final dataset.



87} Pan troglodytes SLC5A9
99 Homo saplens SLC5A9
Gorilla gorilla SLC5A8
Bos taurus SLCSA9
Mus musculus SLC5A9

Monodelphis domestica SLC5A9 H Sal
Anolis carolinensis SLC5A9

Gallus gallus SLC5A9

Gasterosteus aculeatus SLC5AS
Tetraodon nigroviridis SLC5A9 a

gg— Tetracdon nigroviridis SLC5AS b

97— Gasterosteus aculeatus SLC5A10
Danio rerio SLC5A10

Monodelphis domestica SLC5A10
Bos taurus SLC5A10

Mus musculus SLC5A10 Hsa]-?
Pan troglody tes SLC5A10

Gorilla gorilla SLC5A10

g! Homo sapiens SLC5A10

a7, C\cna savignyi (ENSCSAVP_5845)
Ciona intestinalis (ENSCINP_14742)
Branchiostoma floridae (XP_002587551)
100 Gorilla gorilla SLC5A2

Pan troglody tes SLC5A2
Homo sapiens SLC5A2

Bos taurus SLC5A2

Mus musculus SLC5A2 Hsa16
Monedelphis domestica SLC5A2
Gasterosteus aculeatus SLC5A2
Danio rerio SLCSA2

50, Pan troglody tes SLC5A4

98 Homo sapiens SLCSA4

Gorilla gorilla SLC5A Hsa2?2
Mus musculus SLC5A4
Bos taurus SLC5A4

Mus musculus SLC5A1

Bos taurus SLC5A1

Gorilla gorilla SLCSAT Hsa22
o8 Pan troglody tes SLC5A1

81+ Homo sapiens SLC5A1

Danio reric SLC5A1

Tetraodon nigroviridis SLCSA1
gg'=— Gasterosteus aculeatus SLC5A1
73y Gorilla gorilla SLC5A11

96 Homo sapiens SLC5A11

Pan troglodytes SLC5A11

Bos taurus SLC5A11

Mus musculus SLC5A11 Hsa16
Monodelphis domestica SLC5A11
Gallus gallus SLCSA11

Xenopus tropicalis SLC5A11

Tetracdon nigroviridis SLCS5A11
Danio rerio SLC5A11

Branchiostoma floridae (XP_002594569)

99— Ciona savignyi (ENSCSAVP_17945)
,_| _E Ciona intestinalis (ENSCINP_12638)
Branchiostoma floridae (XP_002596649)

67, Gasterosteus aculeatus SLC5A3
Tetracdon nigroviridis SLCS5A3
Danio rerio SLC5A3
Taeniopy gia guttata SLC5A3
Gallus ga\as SLC5A3 Hsazl
Mus musculus SLC5A3
Gorilla gorilla SLC5A3
g' Homo sapiens SLC5A3
Strongy locentrotus purpuratus (XP_798065)
Homa sapiens SLC5A6
Pan troglody tes SLC5A8
Gorilla gorilla SLC5AG
Bos taurus SLC5A8
Mus musculus SLC5A6
Monodelphis domestica SLC5A6 Hsaz
531 Gasterosteus aculeatus SLC5A6 a
Tetraodon nigroviridis SLCSAB a
Danio rerio SLC5A6
Gasterosteus aculeatus SLC5A6 b
99 Tetraodon nigroviridis SLC5A6 b
64, Drosophila melanogaster (FBpp0085617)
97 Anopheles gambiae (XP_313095)
74 1 “Apis mellifera (XP_393390)
S Nematostella vectensis (XP_001630712)
Branchiostoma floridae (XP_002583090)
Homo sapiens SLC5AS
Pan troglodytes SLC5AS
Gorilla gorilla SLC5AS
Mus museulus SLC5AS
Bos taurus SLCSAS H salg
Xenopus tropicalis SLC5AS
Danio rerioc SLC5AS
Tetraodon nigroviridis SLC5AS
Gasterosteus aculeatus SLC5AS
Homn sapiens SLC5A12
Pan troglody tes SLC5A12
Gorilla gorilla SLC5A12
Mus musculus SLC5A12
Bos taurus SLC5A12 Hsall
Monedelphis domestica SLC5A12
Xenopus tropicalis SLC5A12
Gallus gallus SLC5A12
Taeniopy gia guttata SLC5A12
Tetraodon nigroviridis SLCSA8
Gasterosteus aculeatus SLC5A8
Homo sapiens SLC5AS
Gorilla gorilla SLC5A8
Pan troglodytes SLC5A8 H 12
Bos taurus SLC5A8
Monodelphis domestica SLC5A8 Sa
Xenopus tropicalis SLC5A8
Gallus gallus SLC5A8
96— Taeniopy gia guttata SLCSA8

Solute carrier family 5 A-SLC5A

97

Phylogenetic tree of SLC5A 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 (-18874.9381) 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 = 1.7805)). The tree is drawn
to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 110 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 278 positions in the final dataset.



Solute carrier family 38 A-SLC38A

l

ge| Pan troglody tes SLC38A2
Homo sapiens SLC38A2
Gorilla gorilla SLC38A2
Macaca mulatta SLC38A2
Mus musculus SLC38A2
Rattus norvegicus SLC38A2
Bos taurus SLC38A2
Monodelphis domestica SLC38A2
Loxodonta Africana SLC38A2
Gallus gallus SLC38A2
g4 Taeniopy gia guttata SLC38A2
Danio rerio SLC38A2
Takifugu rubripes SLC38A2
9 Tetraodon nigrov iridis SLC38A2
82 Gallus gallus SLC38A1
Taeniopy gia guttata SLC38A1
Anolis carolinensis SLC38A1
Gorilla gorilla SLC38A1
Macaca mulatta SLC38A1
Homo sapiens SLC38A1
Pan troglody tes SLC38A1
Bos taurus SLC38A1
Loxodonta Africana SLC38A1
Mus musculus SLC38A1
Rattus norvegicus SLC38A1
63, Oryzasg?atnpes SLC38A4
Gasterosteus aculeatus SLC38A4
Tetraodon nigrov iridis SLC38A4
Takifugu rubripes SLC38A4
Danio rerio SLC38A4
Xenopus tropicalis SLC38A4
99 Gallus gallus SLC38A4
Taeniopy gia guttata SLC38A4
Anolis carolinensis SLC38A4
Loxodonta Africana SLC38A4
Bos taurus SLC38A4
Mus musculus SLC38A4
Rattus norvegicus (Rat)SLC38A4
Monodelphis domestica SLC38A4
Macaca mulatta SLC38A4
Gorilla gorilla SLC38A4
%% Pan troglody tes SLC38A4
"y Homo sapiens SLC38A4
93p Takifugu rubripes SLC38A3
Tetraodon nigrov iridis SLC38A3
Ory zias latipes SLC38A3
Danio rerio SLC38A3
Gasterosteus aculeatus SLC38A3
Monodelphis domestica SLC38A3
Loxodonta Africana SLC38A3

ls

il

68 Macaca mulatta SLC38A3
82— Gasterosteus aculeatus SLC38A5
Tetraodon nigroviridis SLC38A5
Danio rerio SLC38AS
88 Mus musculus SLC38A5
Rattus norv egicus SLCSSAS
= Bos taurus SLC38A!
Pan troglody tes SL038A5

578 Gorilla gorilla SLC38A5

90l Homo sapiens SLC38A5

Strongy locentrotus purpuratus (XP 791177)
Branchiostoma floridae (XP_002610228)
99— Ciona intestinalis (ENSCINP_ 10359)
Ciona savignyi (ENSCSAVP_6375)
Gasterosteus aculeatus SLC38A6
Takif ugu rubripes SLC38A6
Tetraodon nigrov iridis SLC38A6
Ory zias latipes SLC38A6
Xenopus tropicalis SLC38A6
Gallus gallus SLC38A6
Taeniopy gia guttata SLC38A6
Anolis carolinensis SLC38A6
Monodelphis domestica SLC38A6
Bos taurus SLC38A6
Mus musculus SLC38A6
Rattus norvegicus SLC38A6
Loxodonta Africana SLC38A6
Macaca mulatta SLC38A6
Gorilla gorilla SLC38A6
9l Pan troglody tes SLC38A6

81l Homo sapiens SLC38A6

Nerr vectensis (XP_001624630)
4{__‘— Ciona intesflnalis (ENSCINP_18114)
Apis mellifera (XP_001123019)

57

Hydra (XP_002156668)
Branchiostoma flongsae (XP_002591912)

Anopheles gambiae (XP_316028)
l—g'{_L Drosophila melanogaster (FBpp0087743)
Apis mellifera (XP_003251927)
| S strongy Iocen(rolus purpuratus (XP_788574)
Takifugu rubripes SLC38A11

Tetraodon nigrov iridis SLC38A11
Danio rerio SLC38A11

Ory zias latipes SLC38A11
Gasterosteus aculeatus SLC38A11
Gallus gallus SLC38A11

Anolis carolinensis SLC38A11
Monodelphis domestica SLC38A1
Loxodonta Aincana (Elephant)SLC3BA11
Bos taurus SLC38A

Mus musculus SL038A11

Rattus norvegicus SLC38A11

Pan troglody tes SLC38A11

Gorilla gorilla SLC38A11

g7t Macaca mulatta SLC38A11

Homo sapiens SLC38A11

Hy dra magnipapillata (XP_002156392)
97, Anopheles gambiae (XP_321141)
Drosophila melanogaster (FBpp0071540)
Apis mellifera (XP_003251042)
Caenorhabditis elegans (Y51F10.4a)
N vectensis (XP_001640328)
Strongy locentrotus purpuratus (XP_001188873)
Branchiostoma floridae (XP_002590167)
Ciona savignyi (ENSCSAVP_19100)
951 Takif ugu rubripes SLC38A10
Tetraodon nigroviridis SLC38A10

0.5

Phylogenetic tree of SLC38A family.

Ory zias latipes SLC38A10
Gasterosteus aculsatus SLC38A10
Danio rerio SLC38A

Xenopus tropicalis SLC38A10
Loxodonta Africana SLC38A10
Mus musculus SLC38A10
Rattus norv egicus SLC35A10
Bos taurus SLC38A

Anolis carohnensvs SLC38A10
Gorilla gorilla SLC38A10

gg' Homo sapiens SLC38A10

Hsal2?

Hsal2

Hsal2?

HsaX

Hsal4

Hsa2

Hsal7

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 (-13076.0884) 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 = 2.8208)). The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis involved 128
amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 160 positions in the final dataset.



oo Takifugu rubripes SOCS7
Tetraodon nigroviridis SOCS7
Danio rerio SOCS7
86 Anclis carolinensis SOCS7
Xenopus tropicalis SOCS7
Gallus gallus SOCS7
Taeniopy gia guttata SOCS7
Loxodonta Africana SOCS7
Bos taurus SOCST Hsal7
Gorilla gorilla SOCS7
Homo sapiens SOCS7
Macaca mulatta SOCS7
Mus musculus SOCS7
Monodelphis domestica SOCS7
Pan troglodytes SOCS7
Rattus norvegicus SOCS7
Branchiostoma floridae (XP_002598571)
Strongy locentrotus purpuratus (XP_792866)
Agls mellifera (XP_624532)
————————— Branchiostoma floridae (XP_002605939)
%, Ciona intestinalis (ENSCINP. 13323)
1 Ciona sav ignyi (ENSCSAVP_18801
75— Ory zias latipes SOCSE
Tetraodon nigrov iridis SOCS6
Gasterosteus aculeatus SOCS6
Danio rerio SOCS6
Pan troglodytes SOCS6
Bos taurus SOCS6

Gorill lla SOCSB
Homa sapiens SOCSE Hsal8

Suppressor of cytokine signaling-SOCS

13

98}

lus
Gallus gallus SOCS6

Rattus norv egicus SOCS6

54 D (FBpp0302960)

Apis me\lifera (ABVDiBSE)
urpuratus (XP_003723667)
Branchlcsmma fl\:mdae (XP_002604536)
Takifugu rubripes SOCSS
88| Tetracdon nigrov iridis SOCS5
S5

Taeniopy gia guttata SOCS4
Rattus norvegicus SOCS4
Mus musculus SOCS4
Macaca mulatta SOCS4

H S0CSd
Gorlla gorilla SOCS4 Hsal4

Pan troglody tes SOCS4
Bos taurus SOCS4

Anclis carolinensis SOCS4
Xenopus tropicalis SOCS4
Xenopus tropicalis SOCS5

Gorilla gorilla SOCS5
Anolis carolinensis SOCS5
Homo sapiens SOCSS
Macaca mulatta SOCS5 H Sa2
Mus musculus SOCS5
Monodelphis domestica SOCSS
Rattus norvegicus SOC

Gallus gallus SOCSS

Taenio ia guttata SOCSS
100 E%gMus musculus SOCS1
Rattus norv e: mus socs1

Pan trogledytes SOCS
Macaca mulatta SOCS|
Homo sapiens SOCS1
Bos taurus SOCS1
Gorilla gerilla SOCS1
Loxodonta Africana SOCS1
Anolis carolinensis SOCS1

Xenopus
Gallus gallus SOCS1
g I_61|—59L Taemgpygla guttata SOCS1 H5a16
99, Takifugu rubripes SOCS1b
Tetraodon nigroviridis SOCS1b
Ory zias latipes SOCS1b
Danio rerio SOCS1
— Oryzias latipes SOCS1a

Gasterosteus aculeatus SOCS1
99I_7|_|:Takrfugu rubripes SOCS1a
& a1 Tetraodon nigrov iridis SOCS1a
Gas!erosteus aculeatus CISH
100 Tetracdon nigroviridis CISHa

Takifugu rubripes CISHa
|Oryzwas latipes CISHa

Danio rerio CISH

Ory zias latipes CISHb

Takifugu rubripes CISHb

9% Tetraodon nigroviridis CISHb
Pan troglodytes CISH

Rattus norvegicus CISH

54 Mus musculus CISH

Homo sapiens CISH

59 - o
Gorilla gorilla CISH
Loxodonta Africana CISH H Sa3
%8| lGallus gallus CISH
Taeniopy gia guttata CISH
nopus tropicalis CISH
sg— Analis carclinensis CISH
56 Gasterosteus aculeatus SOCS2
— gg'_| L 5anio rerio sOCS2
54 Ory zias latipes SOCS2
L Tetracdon nigroviridis SOCS2
Gallus gallus SOCS2
X I Anclis 1sis SOCS2
o3| L— Taenicpy gia guttata SOCS2

Xenopus tropicalis SOCS2
Bos taurus SOCS2 H 12
Loxodonta Africana SOCS2 sa
3= Mus musculus SOCS2
Rattus norvegicus SOCS2
8 Pan troglody tes SOCS2
Macaca mulatta SOCS2
gof Gerilla gorilla SOCS2
Homo sapiens SOCS2
Strongy locentrotus purpuratus (XP_00372536)

Nem vectensis (XP_001636929)
%8 Takifugu rubripes SOCS3
'—r|_— Tetraodmn nigrov iridis SOCS3

51 sS0cCs3
Xenopus is SOCS3
100 Taeniopy gia guttata S0OCs3
a3 Gallus gallus SOCS3
Anclis carolinensis SOCS3
st (gglus SAOFCSS socsa
oxodonta Africana
Gorilla gorilla SOCS3 Hsa17
88| | Homo sapiens SOCS3
Macaca mulatta SOCS3
Mus musculus SOCS3
005 Monodelphis domestica SOCS3
Pan troglodytes SOCS3
Rattus norvegicus SOCS3

Phylogenetic tree of SOCS 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 (-4508.8205) 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 = 1.5753)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 143 amino acid sequences. All positions containing gaps and
missing data were eliminated. There were a total of 77 positions in the final dataset.



