Maximum Likelihood Trees of gene families residing on
chromosomes 1, 6, 9 and 19.



RING finger protein Family - RNF

60; Homo sapiens RNF223
73! Macaca mulatta RNF223
Bos taurus RNF223

Gallus gallus RNF223 Hsal
Xenopus tropicalis RNF223
Anolis carolinensis RNF223
Danio rerio RNF223
Homo sapiens RNF225
Macaca mulatta RNF225

94! Mus musculus RNF225

182 Rattus norvegicus RNF225 -

Hsal9

Branchiostoma floridae (XP_002611627)

Gasterosteus aculeatus RNF183B
Danio rerio RNF183B
S0l Oryzias latipes RNF1838 *]
Takifugu rubripes RNF183B
89! Tetraodon nigroviridis RNF183B
Macaca mulatta RNF183
Homo sapiens RNF183

88

Pan troglodytes RNF183 Hsa9
Mus musculus RNF183
77! Rattus norvegicus RNF183
Takifugu rubripes RNF182
Gasterosteus aculeatus RNF182 *2
GG{Oryzias latipes RNF182

Drosophila melanogaster (FBpp0289929)

5

Phylogenetic tree of RNF family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
1942.0127) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values 2 50% are shown here. A
discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 3.4792)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 26
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 71 positions in the final dataset.



Mannosyl-oligosaccharide 1,2-alpha-mannosidase Family - MAN1

81

Pan troglodytes MAN1C1
Gorilla gorilla MAN1C1
Homo sapiens MAN1C1
Fongo abelii MAN1C1
Felis catus MAN1C1
Erinaceus europaeus MAN1C1
Mus musculus MAN1C1
72" Rattus norvegicus MAN1C1
Oryzias latipes MAN1C1
Gasterosteus aculeatus MAN1C1
Takifugu rubripes MAN1C1
99' Tetraodon nigroviridis MAN1C1
Xenopus tropicalis MAN1C1
76— Gasterosteus aculeatus MANTA1
Oryzias latipes MAN1A1
Danio rerio MANTA1
Anolis carolinensis MANTA1
Pelodiscus sinensis MAN1A1
Gallus gallus MANTA1
Ornitharhynchus anatinus MAN1A1
951 Mus musculus MAN1A1
Rattus norvegicus MAN1A1
100| | Pan troglodytes MAN1A1
Homo sapiens MAN1A1

77' Macaca mulatta MAN1A1
Danio rerio MAN1A2
Takifugu rubripes MAN1A2
Tetraodon nigroviridis MAN1A2
Gasterosteus aculeatus MAN1A2
Oryzias latipes MAN1A2
Taeniopygia guttata MAN1A2
9BIL Pelodiscus sinensis MAN1AZ2
Gallus gallus MAN1A2
Felis catus MAN1A2
Homo sapiens MAN1A2
99| Pan troglodytes MAN1AZ2
65 Macaca mulatta MAN1A2
Mus musculus MANTA2

100' Rattus norvegicus MAN1A2

Ciona intestinalis (ENSCINP_26485)

Hsal

97

Hs a6

Hsal

Drosophila melanogaster (FBpp0288907)

65
—

Drosophila melanogaster (FBpp0084785)

—i

100

Caenorhabditis elegans (T03G11)
53, Homo sapiens MAN1B1 =
99k Macaca mulatta MAN1B1

Pan troglodytes MAN1B1

Mus musculus MAN1TB1

go* Rattus norvegicus MAN1B1

Gallus gallus MAN1B1

Anolis carolinensis MAN1B1

Tetraodon nigroviridis MAN1B1 b
Oryzias latipes MAN1B1 a

Danio rerio MAN1B1 b

Danio rerio MAN1B1 a

Oryzias latipes MAN1B1 b
Gasterosteus aculeatus MAN1B1
Takifugu rubripes MAN1B1

g7 Tetraodon nigroviridis MAN1B1a _]

Hsa9

0.2
Phylogenetic tree of MAN1 family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
6966.9159) 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 = 1.4678)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 58
amino acid sequences. All positions containing gaps and missing data were

eliminated. There were a total of 259 positions in the final dataset.



Cyclin-dependent kinase inhibitor Family - CDKN
95/ Homo sapiens CDKN2A .

56|' Pan troglodytes CDKN2A
Felis catus CDKN2A
Bos taurus CDKN2A
Felis catus CDKN2B
Macaca mulatta CDKN2B
59 77| Homo sapiens CDKN2B

82! Pan troglodytes CDKN2B
Gasterosteus aculeatus CDKN2B
= —  Danio rerio CDKN2B
61 [ Takifugu rubripes CDKN2B
65— Tetraodon nigroviridis CDKN2B

89r- Takifugu rubripes CDKN2D
ﬁ[L Tetraodon nigroviridis CDKN2D
86 Gasterosteus aculeatus CDKN2D

L—— Danio rerio COKN2D

69 65 Monodelphis domestica CDKN2D
Xenopus tropicalis CDKN2D Hsal9

73| | Felis catus CDKN2D

Homo sapiens CDKN2D

Pan troglodytes CDKN2D

Macaca mulatta CDKN2D

Mus musculus CDKN2D

Hsa9

54 Takifugu rubripes CDKN2C
JE Tetraodon nigroviridis CDKN2C
Gasterosteus aculeatus CDKN2C

59 Xenopus tropicalis CDKN2C
Gallus gallus CDKN2C
Mus musculus CDKN2C

80|, Canis familiaris CDKN2C

Homo sapiens CDKN2C

Pan troglodytes CDKN2C
Macaca mulatta CDKN2C
Caenorhabditis elegans (D2021)

| Strongylocentrotus purpuratus (XP_011665397)
81 Drosophila melanogaster (FBpp0077371)

92 Hsal

61
67

0.5

Phylogenetic tree of CDKN family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
3189.0580) 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 = 2.2871)). 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 97 positions in the final dataset.



Nuclear factor 1 Family - NFI

56

| Xenopus tropicalis NFIA

Canis familiaris NFIX

Bos taurus NFIX

Macaca mulatta NFIX

Pongo abelii NFIX

Homo sapiens NFIX

Mus musculus NFIX

L Anolis carolinensis NFIX

741 Gasterosteus aculeatus NFIX
_[ Oryzias latipes NFIX

Danio rerio NFIX

9E{Takifugu rubripes NFIX
88! Tetraodon nigroviridis NFIX

99 Gasterosteus aculeatus NFIA 7
97 [ Oryzias latipes NFIA
Danio rerio NFIA

Gallus gallus NFIA

w©
©

Homo sapiens NFIA

Macaca mulatta NFIA

Mus musculus NFIA

Oryctolagus cuniculus NFIA

Canis familiaris NFIA

Bos taurus NFIA
Canis familiaris NFIB
Equus caballus NFIB
Mus musculus NFIB
Homo sapiens NFIB

% Macaca mulatta NFIB

Gallus gallus NFIB

100 Anolis carolinensis NFIB

85 78

92r Takifugu rubripes NFIB
Tetraodon nigroviridis NFIB

98|~ Gasterosteus aculeatus NFIB
Oryzias latipes NFIB

Takifugu rubripes NFIC n
Oryzias latipes NFIC

Gasterosteus aculeatus NFIC
Xenopus tropicalis NFIC
Pelodiscus sinensis NFIC

0 Taeniopygia guttata NFIC
Pongo abelii NFIC

Macaca mulatta NFIC

Homo sapiens NFIC

Mus musculus NFIC

Canis familiaris NFIC

Bos taurus NFIC

74

100t

——
0.2

Phylogenetic tree of NFI family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
4582.4588) 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 = 1.4461)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 50
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 233 positions in the final dataset.

Hsal9

Hsal

Hsa9

Hsal9

Ciona intestinalis (ENSCINP_5158)
Amphimedon queenslandica (XP_003382958)

 E— Drosophila melanogaster (FBpp0088208)
Apis mellifera (XP_006566598)



KN motif and ankyrin repeat domain Family - KANK

80 Homo sapiens KANK1

70! Pongo abelii KANK1

a4 Macaca mulatta KANK1

Mus musculus KANK1

941 Canis familiaris KANK1

Equus caballus KANK1
Ornithorhynchus anatinus KANK1
Anolis carolinensis KANK1

Gallus gallus KANK1

Danio rerio KANK1

QOryzias latipes KANK1
Gasterosteus aculeatus KANK1

Hsa9

Oryzias latipes KANK2

Danio rerio KANK2

Xenopus tropicalis KANK2
Anolis carolinensis KANK2 Hsal9
Ornithorhynchus anatinus KANK2
Mus musculus KANK2

65+ Pan troglodytes KANK2

g2r Takifugu rubripes KANK3
Tetraodon nigroviridis KANK3
Gaslerosteus aculeatus KANK3
Danio rerio KANK3

Gallus gallus KANK3
Pelodiscus sinensis KANK3
Canis familiaris KANK3
Mus musculus KANK3
72| Oryctolagus cuniculus KANK3
Macaca mulatta KANK3

gg Homo sapiens KANK3

90' Pan troglodytes KANK3

g7r Takifugu rubripes KANK4 N
98 Tetraodon nigroviridis KANK4
97 Oryzias latipes KANK4
Danio rerio KANK4

Gallus gallus KANK4
Anclis carolinensis KANK4 Hsal
Felis catus KANK4

Mus musculus KANK4

Homo sapiens KANK4

92 Pongo abelii KANK4

92! Macaca mulatta KANK4 .
Anopheles gambiae (XP_314669)

Hsal9

85

0.5

Phylogenetic tree of KANK family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
10533.3989)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 = 1.9893)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 49
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 282 positions in the final dataset.



Solute carrier Family 35 — SLC35

Felis catus SLC35D1
Loxodonta africana SLC35D1
Bos taurus SLC35D1

Rattus norvegicus SLC35D1
Homo sapiens SLC35D1
Pongo abelii SLC35D1

Macaca mulatta SLC3501

Mus musculus SLC35D1
Anolis carolinensis SLC3501
Gallus gallus SLC35D1

Ornithorhynchus anatinus SLC35D1
Oryzias latipes SLC35D1

66— Gasterosteus aculeatus SLC35D1 b

Danio rerio SLC35D1 a

Xenopus tropicalis SLC35D1 Hsal

Tetraodon nigroviridis SLC35D1 b
Danio rerio SLC35D1 b

Gasterosteus aculeatus SLC35D1 a
Takifugu rubripes SLC35D1

Tetraodon nigroviridis SLC35D1 a .
Brar sma floridae (XP_002601428)

69

Strongylocentrotus purpuratus (XP_782759)
Drosophila melanogaster (FBpp0074990)
95, Takifugu rubripes SLC3502
88| Tetraodon nigroviridis SLC3502
Gasterosteus aculeatus SLC35D2

73

95

59
Amphimedon queenslandica (XP_003382951)
Strongylocentrotus purpuratus (XP_786547)

7

0.5

Oryzias latipes SLC35D2
Danio rerio SLC3502
Pelodiscus sinensis SLC3502
Anolis carolinensis SLC35D2
Taeniopygia guttata SLC35D2
Mus musculus SLC35D2
QOryctolagus cuniculus SLC35D2
Bos taurus SLC35D2
64| Canis familiaris SLC3502
Macaca mulatta SLC3502
Homo sapiens SLC3502
Pongo abelii SLC3502

69

Ciona intestinalis (ENSCINP_27822)

Xenopus tropicalis SLC3503

70 Takifugu rubripes SLC3503
Tetraodon nigroviridis SLC35D3
Gasterosteus aculeatus SLC3503
Oryzias latipes SLC35D3

Gallus gallus SLC35D3

Menodelphis domestica SLC35D3
Ornithorhynchus anatinus SLC35D3
Homo sapiens SLC35D3

Pongo abelii SLC35D3

Macaca mulatta SLC35D3

Oryctolagus cuniculus SLC35D3

Mus musculus SLC35D3

Rattus norvegicus SLC35D3

Bos taurus SLC35D3

Dasypus novemcinctus SLC3503

Phylogenetic tree of SLC35 family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
3249.9514) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values 2 50% are shown here. A
discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 2.5834)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 57
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 78 positions in the final dataset.

Hsa9

Hsa6




Growth arrest and DNA-damage-inducible 45 Family - GADD45

72y Canis familiaris GADD45A
Ornithorhynchus anatinus GADD45A
61| Macaca mulatta GADD45A
Homo sapiens GADD45A
80f pypy troglodytes GADD45A
52| { Oryctolagus cuniculus GADD45A
Mus musculus GADD45A
Xenopus tropicalis GADD45A
Gasterosteus aculeatus GADD45A
Takifugu rubripes GADD45A
Oryzias latipes GADD45A
Danio rerio GADD45A
Tetraodon nigroviridis GADD45A
94 Takifugu rubripes GADD45B
ga‘ﬁ— Tetraodon nigroviridis GADD45B
85 Oryzias latipes GADD45A
— Danio rerio GADD45B a
Danio rerio GADD45B b
71| - Ornithorhynchus anatinus GADD45B
Canis familiaris GADD45B

70

65

82| | Equus caballus GADD45B
04l Mus musculus GADD45B

Macaca mulatta GADD45B

Homo sapiens GADD45B

Pan troglodytes GADD45B

Gallus gallus GADD45G

75 Takifugu rubripes GADD45G

77|L Oryzias latipes GADD45G

Danio rerio GADD45G

Monodelphis domestica GADD45G

Macaca mulatta GADD45G

Oryctolagus cuniculus GADD45G

Homo sapiens GADD45G

Pan troglodytes GADD45G

Canis famiiaris GADD45G

Mus musculus GADD45G

82! Rattus norvegicus GADD45G

51

Hsa9

Hsal

Hsal9

4{

Phylogenetic tree of GADD45 family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
3394.5071) 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 = 3.7142)). 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

Amphimedon gueenslandica (XP_011405379)

Branchiostoma floridae (XP_002595822)

Hydra magnipapillata (XP_002159932)

eliminated. There were a total of 128 positions in the final dataset.



Far upstream element (FUSE) binding protein Family - FUBP

Homo sapiens KHSRP
Canis familiaris KHSRP

8 Mus musculus KHSRP

7 Rattus norvegicus KHSRP
Equus caballus KHSRP

98|| |Macaca mulatta KHSRP

1 \E‘_[F‘an troglodytes KHSRP

95| [ 100! Pongo abelii KHSRP
Anolis carolinensis KHSRP

Hsal9
100

Xenopus tropicalis KHSRP

Gasterosteus aculeatus KHSRP a
Danio rerio KHSRP

Oryzias latipes KHSRP
Gasterosteus aculeatus KHSRP b
Takifugu rubripes KHSRP

100" Tetraodon nigroviridis KHSRP _]
54— Gasterosteus aculeatus FUBP1 =
Oryzias latipes FUBP1
Takifugu rubripes FUBP1
Danio rerio FUBP1
Xenopus tropicalis FUBP1
Homo sapiens FUBP1

90| | Pan troglodytes FUBP1 Hsal
Macaca mulatta FUBP1

76} Gallus gallus FUBP1

Canis familiaris FUBP1

Anoclis carolinensis FUBP1

Mus musculus FUBP1

Equus caballus FUBP1

851 Takifugu rubripes FUBP3
Tetraodon nigroviridis FUBP3
Oryzias latipes FUBP3

Danio rerio FUBP3

Gasterosteus aculeatus FUBP3
Gallus gallus FUBP3

Xenopus tropicalis FUBP3

97|

92

61

100

% Hsa9

93r Mus musculus FUBP3
Rattus norvegicus FUBP3
Felis catus FUBP3

Equus caballus FUBP3

Homo sapiens FUBP3

Pan troglodytes FUBF3
Macaca mulatta FUBP3
l———————— Branchiostoma floridae (XP_002593739)
Strongylocentrotus purpuratus (XP_011660602)

100 Drosophila melanogaster (FBpp0086222)
4':’7 Anpheles ganbiae (XP_317858)
Apis mellifera (XP_624673)

0.2

100

Phylogenetic tree of FUBP family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
7451.8903) 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 = 2.1860)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 48
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 317 positions in the final dataset.



Transforming growth factor beta receptor Family - TGFBR

Homo sapiens TGFBR3
71} Macaca mulatta TGFBR3
Pongo abelii TGFBR3
Canis familiaris TGFBR3
Gallus gallus TGFBR3
Mus musculus TGFBR3 Hsal
Danio rerio TGFBR3
Gasterosteus aculeatus TGFBR3
Takifugu rubripes TGFBR3
Tetraodon nigroviridis TGFBR3
Oryzias latipes TGFBR3 .
Branchiostoma floridae (XP_002609419)

Canis familiaris ENG
— Equus caballus ENG

Homo sapiens ENG Hsa9

Macaca mulatta ENG
Tﬁ
0l Pan troglodytes ENG

i

Ciona savignyi (ENSCSAVP_10457)
| Rattus norvegicus TGFBR3L
92 Homo sapiens TGFBR3L Hsal9

Mus musculus TGFBR3L

Strongylocentrotus purpuratus (XP_011675039)

Phylogenetic tree of TGFBR family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
2707.3453) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values 2 50% are shown here. A
discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 8.3530)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 22
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 104 positions in the final dataset.



PHD finger protein Family - PHF | mus musculus MTF2
Canis familiaris MTF2
Callithrix jacchus MTF2
6 Macaca mulatta MTF2
Pongo abelii MTF2

Pan troglodytes MTF2
Homo sapiens MTF2

Rattus norvegicus MTF2

85|

Ornithorhynchus anatinus
Takifugu rubripes MTF2

66
Ciona savignyi

68

Tetraodon nigroviridis MTF2
Gasterosteus aculeatus MTF2
Oryzias latipes MTF2

Hsal

MTF2

Ciona intestinalis (ENSCINP_26271)

(ENSCSAVP_1652)

Strongylocentrotus purpuratus (XP_011670041)
Apis mellifera (XP_396733)

Danio rerio PHF1
69 Oryzias latipes PHF1
Gasterosteus aculeatus PHF1

59
Mus musculus PHF1
Homo sapiens PHF1
Felis catus PHF1
Bos taurus PHF1
Pan troglodytes PHF1
Pongo abelii PHF1
Macaca mulatta PHF1
Rattus norvegicus PHF1
—— Xenopus tropicalis PHF19
Monodelphis domestica PHF19
Mus musculus PHF19
89|| Rattus norvegicus PHF19
Equus caballus PHF19
56 Dasypus novemgcinctus PHF19
Homo sapiens PHF19
58| Pongo abelii PHF19
Macaca mulatta PHF19
Felis catus PHF19
Takifugu rubripes PHF19

87
50

Monodelphis domestica PHF1

Anopheles gambiae (XP_309210)

Hsa6

Hsa9

Amphimedon gueenslandica (XP_011405378)

68
M

0.5

Phylogenetic tree of PHF family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
1456.5399) 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
evolutionary rate differences among
sites (5 categories (+G, parameter = 6.7924)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 43
amino acid sequences. All positions containing gaps and missing data were

discrete Gamma distribution was used to model

eliminated. There were a total of 49 positions in

Nematostella vectensis (XP_001622959)

the final dataset.



pre-B-cell leukemia homeobox - PBX

Felis catus PBX1
Anolis carolinensis PBX1

94| Mus musculus PBX1
Homo sapiens PBX1
Pongo abelii PBX1
Macaca mulatta PBX1 Hsal
841 Takifugu rubripes PBX1
Oryzias latipes PBX1 a
Oryzias latipes PBX1 b

_6:'17 Strongylocentrotus purpuratus PBX2 (XP_011663813)
72 Drosophila melanogaster PBX2 (FBpp0073942)

Branchiostoma floridae PBX3 (AAM18882)

Gasterosteus aculeatus PBX3
Oryzias latipes PBX3
04 ] Hsa9
Homo sapiens PBX3
65| | Macaca mulatta PBX3

Mus musculus PBX3

Rattus norvegicus PBX3
Felis catus PBX3
—— Anolis carolinensis PBX2

Homo sapiens PBX2

97 Pongo abelii PBX2
Macaca mulatta PBX2 Hsa6

100[ Mus musculus PBX2
Rattus norvegicus PBX2
Felis catus PBX2

— Ciona intestinalis PBX1 (ENSCINP_18418)
100|— Ciona savignyi PBX3 (ENSCSAVP_2885)

7gl—j§allus gallus PBX4
Anolis carolinensis PBX4
100 Canis familiaris PBX4
99 Homo sapiens PBX4 Hsal9
100 —L Pan troglodytes PBX4
90 [ Mus musculus PBX4
100— Rattus norvegicus PBX4
0.05

Phylogenetic tree of PBX family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
2584.1004) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values 2 50% are shown here. A
discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 0.6633)). 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 236 positions in the final dataset.



Src homology 2 domain containing adaptor protein - SH

g2 Mus musculus SHD

74 Rattus norvegicus SHD

Homo sapiens SHD
56

Gorilla gorilla SHD
Equus caballus SHD
Felis catus SHD
Canis familiaris SHD

56

Tetraodon nigroviridis SHD
81 Gasterosteus aculeatus SHD
Xenopus tropicalis SHB "]
| | Gallus gallus SHB

78} Gorilla gorilla SHB

57 Homo sapiens SHB
Mus musculus SHB

8| Rattus norvegicus SHB
Canis familiaris SHB
Equus caballus SHB
Danio rerio SHF
Takifugu rubripes SHF
Oryzias latipes SHF

Gasterosteus aculeatus SHF

Mus musculus SHF
Rattus norvegicus SHF
Canis familiaris SHF
Homo sapiens SHF
Gorilla gorilla SHF
Pongo abelii SHF
Macaca mulatta SHF

# Ornithorhynchus anatinus SHF

Homo sapiens SHE
Pongo abelii SHE
Oryzias latipes SHE
~{Takifugu rubripes SHE
Gasterosteus aculeatus SHE

Mus musculus SHE

M

10

Phylogenetic tree of SH family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
1152.2466) 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 = 1.9993)). 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 49 positions in the final dataset.

Hsal9

Hs a9

Hsal5

'— Branchiostoma floridae (XP_002589544)

Hsal

Drosophila melanogaster (FBpp0305357)



Solute carrier family 27 — SLC27A

Homo sapiens SLC27A6
82| Pan troglodytes SLC27A6
100[}- Gorilla gonla SLC27A6
Pongo abelii SLC27A6
Macaca mulatta SLC27A6
Oryctolagus cuniculus SLC27A6
Nus musculus SLC27A6
us norvegicus SLC27A6
uus caballus SLC27A6 Hsas
Canis familiaris SLC27A6

Anolis carolinensis SLC27A6
Xenopus tropicalis SLC27A6

Danio rerio SLC27A6
Gasterosteus aculeatus SLC27A6
Takifugu rubripes SLC27A6
Tetraodon nigroviridis SLC27A6

Tetraodon nigroviridis SLC27AT
Gasterosteus aculeatus SLC27A3
Danio rerio SLC27A3

SLC27A3

Mus musculus SLC27A3
Rattus norvegicus SLC27A3
Dasypus novemcinctus §I3027A3 Hsal

Hol

Gorilla gorilla SLC27A3

Pan troglodytes SLC27A3
Pongo abelii 7A3
Macaca mthta SLC27A3

95— Takifugu rubripes SLC27A2 3%

Tetraodon nigroviridis SLC27A2
Gasterosteus aculeatus SL(327A2 a

Oryzias latipes SLC27A3

Danio rerio SLC27,

52 Takifugu rubripes SLC27A5 a
99 Tetraodon nigroviridis SLC27A5 b
Gasterosteus aculeatus SLC27A!
Oryzias latipes SLC27A2 a

75 Tetraodon nigroviridis SLC27A2 b
Gasterosteus aculeatus SLC27A2 b
Orgalas latipes SL027
nio rerio SLC27A! Hsal5
Xenopus lrop;cahs SLC27A2
Equus caballus SLC27A2
Canis familiaris SLC27A2
Felis catus SLC27A2
Monodelphis domestica SLC27A2
94— Mus musculus SLC27A2
Rattus norvegicus SLC27A2
Oryctolagus cuniculus SLC27A2
rilla gorilla SL 2
Macaca mulatta SLC27A2
96 Homo sapiens SLC27A2
Pongo abelii SLC27A2 -l
— Monodelphis domestica SLC27A5
Ornithoggynchus anatinus SLC27A5
s musculus SLC27A5
Rattus norvegicus SLC27A5
Canis familiaris SLC27A Hsal9
Felis catus SLC27A5
uus caballus SL02A7A5

Homo sapiens SLC27A5

& ntroglod tes SLC27A5
Ciona intes(igghs ISCINP_ %

Anopheles gambiae (XP_309835)
Apis Faliters (XP 00 567329)

Slrongylocenlrotus pur uratus&(P }
Bg%nchlostorm rorlda 00:
jomo sapiens SL
75[ Gorilla orllla SL027A1
Canis familiaris SLC27A
uus caballus

5 Eq balll SLC27A1

Mus musculus SLC27A
Rattus norvegicus SLCZ7A1
nodelphis domestica SLC27A1 Hsal9

89

92i

90j

7550072175)

100

87

LC27A1
Gasterosteus aculeatus SLC27A1
Takmégu rubripes SLC27A1
Tetraodon nigroviridis SLC27A1
Takifugu rubripes SLC27A4
98[L Tetraodon nigroviridis SLC27A:
Gasterosteus aculeatus SLC27A4
Oryzias latipes SLC27A4
Danio rerio SL 4
Xen%us tropicalis SLC27A4
odelphis domestica SLC27A4
97 Mus musculus SLC27A4 Hsa9
Rattus norvegicus SLC27A4
Canis familiaris SLC27A4
Equus caballus SLC27A4
Oryctolagus cunlculus SLCZ7A4
Homo sapiens SLC27A.
54| Pongo abelii SL027A4
gg|Pan !roglode/les SLC27A4
Gorilla gorilla SLC27A4

0.2

Phylogenetic tree of SLC27A family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
11142.7088) 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 = 1.3149)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 102
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 192 positions in the final dataset.



Solute carrier family 25 — SLC25A

92’
Nematos
Amphimedon queensland

55|

Phylogenetic tree of SLC25A family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
2862.7998) 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 = 1.0999)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 89
amino acid sequences. All positions containing gaps and missing data were

Pan troglodytes SLC25A25
Gorilla gorilla SLC25A25
73| Homo sapiens SLC25A25
Canis familiaris SLC25A25
Mus musculus SLC25A25
Rattus norvegicus SLC25A25
ngo abelii SLC25A25
Gallus gallus SLC25A25
Xenopus tropicalis SLC25A25
Danio rerio SLC25A25
Takifugu rubripes SLC25A25
Gasterosteus aculeatus SLC25A25
Oryzias latipes SLC25A25
Danio rerio SLC25A23 b

521 Takifugu rubripes SLC25A23

Danio rerio SLC25A23 a
Anolis carolinensis SLC25A23
Canis familiaris SLC25A23
5B, Mus musculus SLC25A23
Rattus norvegicus SLC25A23
Equus caballus SLC25A23
Pongo abelii SLC25A23
Homo sapiens SLC25A23

72" Macaca mulatta SLC25A23
58 %ryzias latipes SLC25A24 b
Gasterosteus aculeatus SLC25A24 b
Danio rerio SLC25A24
Tetraodon nigroviridis SLC25A24 b
Takifugu rubripes SLC25A24
3 Gasterosteus aculeatus SLC25A24 a

Tetraodon nigroviridis SLC25A24 a
Oryzias latipes SLC25A24 a
tropicalis SLC25A24
Gallus gallus SLC25A24
Anolis carolinensis SLC25A24
Monodelphis domestica SLC25A24
Canis familiaris SLC25A24
Equus caballus SLC25A24
Rattus norvegicus SLC25A24
Pongo abelii SLC25A24
Mus musculus SLC25A24
Homo sapiens SLC25A24
Macaca mulatta SLC25A24
Monodelphis domestica SLG25R.

Hsa9%

Hsal9

Xenopus
57, Hsal

1

95— Mus musculus SLC25A41
Rattus norvegicus SLC25A41
982 Canis familiaris SLC25A41
Equus caballus SLC25A41
Macaca mulatta SLC25A41

Homo sapiens SLC2541

Pan troglodytes SLC25A41
Branchiostoma floridae (XP_002588184)

Ciona intestinalis (ENSCINP_6610)

Ciona savignyi (ENSCSAVP_15272)
tella vectensis (XP_001624285)
ica (XP_011405585)

86, Mus musculus SLC25A16
Rattus norvegicus SLC25A16
70t Felis catus SLC25A16
Canis familiaris SLC25A16
Homo sapiens SLC25A16
Pan troglodytes SLC25A 16
55! Pongo abelii SLC25A16

Gallus gallus SLC25A16
64~ Takifugu rubripes SLC25A16
Tetraodon nigroviridis SLC25A 16
Oryzias latipes SLC25A16

Hsal0

Danio rerio SLC25A16

Gasterosteus aculeatus SLC25A16
Strongylocentrotus purpuratus (XP_011677387)
Nematostella vectensis (XP_001629216)
Branchiostoma floridae (XP_002605573)

P Drosophila

(FBpp!
Takifugu rubripes SLC25A42
Tetraodon nigroviridis SLC25A42
Gasterosteus aculeatus SLC25A42 b
zias latipes SLC25A42 b
Oryzias latipes SLC25A42 a
Danio rerio SLC25A42
g— Gasterosteus aculeatus SLC25A42 a
Xenopus tropicalis SLC25A42
Mus musculus SLC25A42
Rattus norvegicus SLC25A42
2] Equus caballus SLC25A42
Canis familiaris SLC25A42
52| |Homo sapiens SLC2642
Pan troglodytes SLC25A42
84 pongo abeli SLC25A42

8:

Erinaceus europaeus SLC25A41

Hsal9

088485)

Hsal9

eliminated. There were a total of 67 positions in the final dataset.



Regulatory factor X protein - RFX

86

Pan troglodytes RFX2
Gorilla gorilla RFX2

Homo sapiens RFX2

Mus musculus RFX2

Canis familiaris RFX2
Ornithorhynchus anatinus RFX2
Gallus gallus RFX2 Hsal9
Xenopus tropicalis RFX2
Danio rerio RFX2

50y Takifugu rubripes RFX2
Tetraodon nigroviridis RFX2

Oryzias latipes RFX2

86 Takifugu rubripes RFX3

67[L Tetraodon nigroviridis RFX3
9L Gasterosteus aculeatus RFX3
Oryzias latipes RFX3

Danio rerio RFX3

Xenopus tropicalis RFX3
Gallus gallus RFX3 Hsa9
97| Gorilla gorilla RFX3

73] Homo sapiens RFX3
Pongo abelii RFX3

64| Macaca mulatta RFX3

Mus musculus RFX3

Canis familiaris RFX3
Homo sapiens RFX1
Macaca mulatta RFX1
Pan troglodytes RFX1
Mus musculus RFX1
Anolis carolinensis RFX1
Xenopus tropicalis RFX1

Gasterosteus aculeatus RFX1 b Hal9
Oryzias latipes RFX1

75| Gasterosteus aculeatus RFX1 a
Danio rerio RFX1

Takifugu rubripes RFX1

89! Tetraodon nigroviridis RFX1 o
Branchiostoma floridae (XP_002611120)

56|

trong: trotus purpuratus (XP_011667732)
Drosophila melanogaster (FBpp0308018)

79; Homo sapiens RFX8
86) pan troglodytes RFX8
67 Gorilla gorilla RFX8

81
98

Canis familiaris RFX8

‘— Gallus gallus RFX8
Macaca mulatta RFX6
Canis familiaris RFX6
Pan troglodytes RFX6

60| | Homo sapiens RFX6
Mus musculus RFX6
E Gallus gallus RFX6 Hsaé
68 Xenopus tropicalis RFX6
Gasterosteus aculeatus RFX6

73 Takifugu rubripes RFX6

85' Tetraodon nigroviridis RFX6

Strongylocentrotus purpuratus (XP_790469)

Phylogenetic tree of RFX family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
4912.8183) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values 2 50% are shown here. A
discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 2.7491)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 73
amino acid sequences. All positions containing gaps and missing data were

70| Nematostella is (XP_001627475)
Br floridae (XP_0C )
Xenopus tropicalis RFX4
Takifugu rubripes RFX4
89| |} Oryzias latipes RFX4
Tetraodon nigroviridis RFX4
Gasterosteus aculeatus RFX4
Mus musculus RFX4 Hsal2
Homo sapiens RFX4
Pan troglodytes RFX4
Pongo abelii RFX4
Macaca mulatta RFX4
Canis familiaris RFX4

eliminated. There were a total of 121 positions in the final dataset.

Caenorhabditis elegans (F33H1)

Mus musculus RFX8
Oryctolagus cuniculus RFX8



Hydroxylysine galactosyltransferase - COLGALT

79 Homo sapiens COLGALT1

58] Pan troglodytes COLGALT1

75( Pongo abelil COLGALT1

Myotis lucifugus COLGALT1

71 Canis famiiaris COLGALT1
61|| Mus musculus COLGALT1

Rattus norvegicus COLGALT1
Monodelphis domestica COLGALT!
77 Takifugu rubripes COLGALT1 a
Gasterosteus aculeatus COLGALT1
Danio reric COLGALT1 a
Oryzias latipes COLGALT1
Danio rerio COLGALT1 b
Takifugu rubripes COLGALT1 b
67~ Takifugu rubripes COLGALT2
921 Gasterosteus aculealus COLGALT2

Danio rerio COLGALT2
Gallus gallus COLGALT2
Homo sapiens COLGALT2
o 01 Pan troglodytes COLGALT2
Macaca mulatta COLGALT2

70 Myotis lucifugus COLGALT2
Mus musculus COLGALT2

Hsal9

Hsal

Takifugu rubripes CERCAM
Myotis lucifugus CERCAM
Mus musculus CERCAM
Canis familiaris CERCAM
731 Bos taurus CERCAM
Macaca mulatta CERCAM
Pan troglodytes CERCAM
63 Homo sapiens CERCAM
52" Pongo abelii CERCAM
— ranchiostoma floridae (XP_002593693)
Apis meliifera (XP_008568631)
94— Ciona intestinalis (ENSCINP_31583)
Ciona savignyi (ENSCSAVP_8266)
ipapi (XP_002156385)

Hsa9

Hydra

i}

Nematostella vectensis (XP_001635452)

100
57,

87

Caénorhabditis elegans (D2045)

Drosophila melanogaster (FBpp0075918)

[ Anopheles gambiae (XP_321614)

Apis meliifera (XP_006564743)
Caenorhabditis elegans (F52H3)

Strongylocentrotus purpuratus (XP_011661533)

Branchiostoma floridae (XP_002588503)
62| Pan troglodytes PLOD3
80 Gorilla gorilla PLOD3
Homo sapiens PLOD3
82} Caliithrix jacchus PLOD3
Mus musculus FLOD3
Myotis lucifugus PLOD3
Canis familiaris PLOD3
60| | ag* Felis catus ALOD3
Anolis carolinensis PLOD3
Danio rerio PLOD3
Takifugu rubripes PLOD3
Tetracdon nigroviridis PLOD3
Mus musculus PLOD1
541 Rattus norvegicus PLOD1
Canis familiaris PLOD1
Homo sapiens PLOD1
Pan troglodytes PLOD1
Bos taurus PLOD1
Gallus gallus PLOD1
Danio rerio PLOD1
Takifugu rubripes PLOD1

Hsa7

Hsal

7% Gasterosteus aculeatus PLOD1
L— Oryzias latipes PLOD1

9% Takifugu rubripes PLOD2

91['L Tetracdon nigroviridis PLOD2

Gasterosteus aculeatus PLOD2

5- Oryzias latipes PLOD2
81|— Gallus gallus PLOD2
Canis familiaris PLOD2
5111 Equus caballus PLOD2
93|, Pan troglodytes PLOD2
Gorilla gorilla PLOD2
60| Homo sapiens PLOD2
Mus musculus PLOD2
g7' Rattus norvegicus PLOD2

0.5

Phylogenetic tree of COLGALT family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
11134.0663) 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 = 4.7319)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 82
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 187 positions in the final dataset.



Sphingosine-1-phosphate receptor — S1PR

657 Homo sapiens S1PR2
93] Pan troglodytes S1PR2
60 Macaca mulatta S1PR2
%9 Canis familiaris S1PR2 Hsal9
97 Mus musculus S1PR2
|-— Tetraodon nigroviridis S1PR2
96" Gasterosteus aculeatus S1PR2
93 Danio rerio S1PR5
Oryzias latipes S1PR5
Mus musculus S1PR5
Canis familiaris S1PR5 | Hsal9
oo Callithrix jacchus S1PR5
Homo sapiens S1PR5
96' Gorilla gorilla S1PR5
98— Danio rerio S1PR1 -
Oryzias latipes S1PR1

Xenopus tropicalis STPR1
Gallus gallus S1PR1
Mus musculus S1PR1
Canis familiaris S1PR1

92| Homo sapiens S1PR1

89! Macaca mulatta S1PR1
67— Tetraodon nigroviridis S1PR3

92 Hsal

85

Gasterosteus aculeatus S1PR3

Xenopus tropicalis S1PR3
Canis familiaris S1PR3
Mus musculus S1PR3
Macaca mulatta S1PR3
94 Homo sapiens S1PR3
Pan troglodytes S1PR3
86~ Gasterosteus aculeatus S1PR4
79 —L Oryzias latipes S1PR4
— — Xenopus tropicalis S1PR4
73 Canis familiaris S1PR4
80 Felis catus S1PR4
99| Macaca mulatta S1PR4
Homo sapiens S1PR4
Pan troglodytes S1PR4 -

Amphimedon queenslandica (XP_003385791)
65 Anopheles gambiae (XP_310647)
96 |:Apis mellifera (XP_394893)
L] Drosophila melanogaster (FBpp0084947)

0.5

82

Hsa9

Hsal9

Hydra magnipapillata (XP_012556376)

Phylogenetic tree of S1PR family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
4897.5756) 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 = 2.4390)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 43
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 157 positions in the final dataset.



Protein-kinase C-related kinase - PKN

391 Homo sapiens PKN2 n
Pan troglodytes PKN2

Pongo abelii PKN2

Macaca mulatta PKN2

(1~ Mus musculus PKN2

Rattus norvegicus PKN2

Oryctolagus cuniculus PKN2

o

Canis familiaris PKN2

Bos taurus PKN2

- Monodelphis domestica PKN2
Ornithorhynchus anatinus PKN2
Anolis carolinensis PKN2
Pelodiscus sinensis PKN2

Gallus gallus PKN2

Taeniopygia guttata PKN2

Danio rerio PKN2 a

Danio rerio PKN2 b

Oryzias latipes PKN2
Gasterosteus aculeatus PKN2
Takifugu rubripes PKN2

85" Tetraodon nigroviridis PKN2 .
Homo sapiens PKN1

Pan troglodytes PKN1

Macaca mulatta PKN1

541 Canis familiaris PKN1

Bos taurus PKN1

97|/ Felis catus PKN1

Loxodonta africana PKN1
Mus musculus PKN1

951 Rattus norvegicus PKN1 Hsal9
Monodelphis domestica PKN1
Anolis carolinensis PKN1

83— Takifugu rubripes PKN1

Tetraodon nigroviridis PKN1
Gasterosteus aculeatus PKN1

Felis catus PKN2
87| !7

Hsal

52

80]

51

Oryzias latipes PKN1 a
Danio rerio PKN1
Oryzias latipes PKN1 b .
921 Homo sapiens PKN3

99/! Pan troglodytes PKN3
Macaca mulatta PKN3
Oryctolagus cuniculus PKN3
Mus musculus PKN3
100 Rattus norvegicus PKN3
Canis familiaris PKN3

Felis catus PKN3

Bos taurus PKN3

Loxodonta africana PKN3
Monodelphis domestica PKN3
Ornithorhynchus anatinus PKN3

—_|: Taeniopygia guttata PKN3
78 Pelodiscus sinensis PKN3 -

99, Ciona intestinalis (ENSCINP_18408)
Ciona savignyi (ENSCSAVP_1071)
Branchiostoma floridae (XP_002594866)

]

0.2

97|

Hsa9

100]

99|

Phylogenetic tree of PKN family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
5657.8652) 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 = 0.9335)). 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 209 positions in the final dataset.



Lysine-specific demethylase - KDM

g9, Homo sapiens KDMAA n
84f pan troglodytes KDM4A
99 Canis familiaris KDMAA
Mus musculus KDMAA
Gallus gallus KDVAA
Anolis carolinensis KDM4A
Gasterosteus aculeatus KDMAA a
Tetraodon nigroviridis KDM4A a Hsal
Oryzias latipes KDMMA a
Danio rerio KDMAA a
Danio rerio KDVMA b
Gasterosteus aculeatus KDVEA b
Oryzias latipes KDMAA b
Takifugu rubripes KDVMA
94— Tetraodon nigroviridis KDVKA b
Homo sapiens KDM4C
99} Pan troglodytes KDMAC
Canis familiaris KDM4C
Mus musculus KDM4C
Gallus gallus KDMAC Hsa9
Danio rerio KDMAC
Gasterosteus aculeatus KDMAC
Tetraodon nigroviridis KDMAC
89" Takifugu rubripes KDM4C
95— Tetraodon nigroviridis KDM4B b
54[ L Takifugu rubripes KDM4B b
| 991l Gasterosteus aculeatus KDM4B a
Oryzias latipes KDM4B a
Danio rerio KDM4B a

Homo sapiens KDM4B

Callithrix jacchus KDVKB

Pan troglodytes KDVMB
Canis familiaris KDMAB Hsal9
pg Mus musculus KDVKB

Gallus gallus KDM4D

84— Anolis carolinensis KD\V4B

99

88 Homo sapiens KDM4D
98| L Pan troglodytes KDM4D
Callithrix jacchus KDM4D Hsall
Canis familiaris KDM4D
Mus musculus KDMAD

100| 98— Homo sapiens KDM4E
FPan troglodytes KDMAE ] Hsall
100 Callithrix jacchus KDMAE
Branchiostoma floridae (XP_0026014386)
Drosophila melanogaster (FBpp0302636)
Strongylocentrotus purpuratus (XP_011684272)
55

Hydra magnipapillata (XP_012554472)

51
57

0.1

Phylogenetic tree of KDM family.

The evolutionary history was inferred by using the Maximum Likelihood method
based on the Whelan And Goldman model. The tree with the highest log likelihood (-
8340.4583) is shown. The percentage of trees in which the associated taxa clustered
together is shown next to the branches ; only the values 2 50% are shown here. A
discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 0.8890)). The tree is drawn to scale, with branch
lengths measured in the number of substitutions per site. The analysis involved 48
amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 317 positions in the final dataset.



AT-rich interactive domain-containi

ng protein - ARID

Homo sapiens ARID3A
Pongo abelii ARID3A
60| Macaca mulatta ARD3A
Canis familiaris ARID3A
Mus musculus ARID3A
59| pg' Rattus norvegicus ARID3A

82| Monodelphis domestica ARID3A
Xenopus tropicalis ARID3A
Takifugu rubripes ARID3A
Gallus gallus ARID3C
86 Mus musculus ARD3C
Rattus norvegicus ARID3C
Canis familiaris ARID3C
Macaca mulatta ARID3C
Homo sapiens ARID3C

71' Pongo abelii ARID3C
Takifugu rubripes ARID3B a
Takifugu rubripes ARID3B b
Xenopus ftropicalis ARID3B
82— Gallus gallus ARID3B
Anglis carolinensis ARID3B

Hsal9

58

Hsa9

74

51| 57

100

5f Mus musculus ARID3B

Rattus norvegicus ARID3B

Canis familiaris ARID3B

89 Bos taurus ARD3B

Homo sapiens ARID3B

Equus caballus ARID3C .

99r Ciona savignyi (ENSCSAVP_14825)
Ciona intestinalis (ENSCINP_36568)
78 Drosophila melanogaster (FBpp0071982)
Apis mellifera (XP_006568935)

100
Amphimedon queenslandica (XP_011406312)

Hsal5

90

L —
92

Caenorhabditis elegans (C01G8)
Apis mellifera (XP_006566728)
Drosophila melanogaster (FBpp0088543)

Mus musculus ARID1B
Canis familiaris ARID1B
Rattus norvegicus ARID1B
Macaca mulatta ARID1B

Homo sapiens ARID1B
Pongo abelii ARID1B
Ornithorhynchus anatinus ARID1B
Gallus gallus ARID1B
Taeniopygia guttata ARID1B

67 Takifugu rubripes ARID1A a

Takifugu rubripes ARID1A b

83
Monodelphis domestica ARID1A
Gallus gallus ARID1A

Mus musculus ARID1A

Rattus norvegicus ARD1A
Pongo abelii ARD1A

Homo sapiens ARID1A

62 Macaca mulatta ARID1A

0.2

Phylogenetic tree of ARID family.

The evolutionary history was inferred by using the
the Whelan And Goldman model. The tree with the highest log likelihood (-5682.5244) 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 =
2.5825)). The tree is drawn to scale, with branch lengths measured in the number of
substitutions per site. The analysis involved 55
containing gaps and missing data were eliminated. There were a total of 185 positions in the
final dataset.

83|- Gasterosteus aculeatus ARID1A a

Gasterosteus aculeatus ARID1A b

Hsa6

Hsal

Maximum Likelihood method based on

amino acid sequences. All positions



ATPase, H+ transporting subunits — ATP6V1G
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Phylogenetic tree of ATP6V1G family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
the highest log likelihood (-2672.6131) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum
parsimony method was used; otherwise BIONJ method with MCL distance matrix was used. A
model evolutionary rate differences among sites (5
categories (+G, parameter = 2.5685)). 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 116 positions in the final

Whelan And Goldman model. The tree with

discrete Gamma distribution was used to

Amphimedon queenslandica (XP_003385156)

dataset. Evolutionary analyses were conducted in MEGAS.



Bromodomain containing family - BRD
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Phylogenetic tree of BRD family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-6858.4268) is shown.
The percentage of trees in which the associated taxa clustered together is shown next to the
branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When
the number of common sites was < 100 or less than one fourth of the total number of sites, the
maximum parsimony method was used; otherwise BIONJ method with MCL distance matrix was
used. A discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 1.2440)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 26 amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total of
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425 positions in the final dataset. Evolutionary analyses were conducted in MEGADS.



Calmodulin regulated spectrin associated protein family - CAMSAP
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Phylogenetic tree of CAMSAP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-11584.3600) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the
branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When the
number of common sites was < 100 or less than one fourth of the total number of sites, the
maximum parsimony method was used; otherwise BIONJ method with MCL distance matrix was
used. A discrete Gamma distribution was used to model evolutionary rate differences among sites
(5 categories (+G, parameter = 1.8492)). The tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. The analysis involved 59 amino acid sequences. All
positions containing gaps and missing data were eliminated. There were a total of 293 positions in
the final dataset. Evolutionary analyses were conducted in MEGAS .



Chloride intracellular channel

family - CLIC
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Phylogenetic tree of CLIC family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-5664.1715) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum
parsimony method was used; otherwise BIONJ method with MCL distance matrix was used. A
discrete Gamma distribution was used to model evolutionary rate differences among sites (5
categories (+G, parameter = 2.9886)). 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 173 positions in the final

dataset. Evolutionary analyses were conducted in MEGAS.

Nematostella vectensis (XP_001633155)



cAMP responsive element binding protein family - CREB
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Phylogenetic tree of CREB family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan
And Goldman model. The tree with the highest log likelihood (-1425.2775) is shown. The percentage of
trees in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for
the heuristic search were obtained automatically as follows. When the number of common sites was <
100 or less than one fourth of the total number of sites, the maximum parsimony method was used;
otherwise BIONJ method with MCL distance matrix was used. A discrete Gamma distribution was used
to model evolutionary rate differences among sites (5 categories (+G, parameter = 0.8537)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 44 amino acid sequences. All positions containing gaps and missing data were eliminated.
There were a total of 74 positions in the final dataset. Evolutionary analyses were conducted in MEGAS.



Dynamin family - DNM
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Phylogenetic tree of DNM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan
And Goldman model. The tree with the highest log likelihood (-12391.2592) is shown. The percentage of
trees in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for
the heuristic search were obtained automatically as follows. When the number of common sites was <
100 or less than one fourth of the total number of sites, the maximum parsimony method was used;
otherwise BIONJ method with MCL distance matrix was used. A discrete Gamma distribution was used
to model evolutionary rate differences among sites (5 categories (+G, parameter = 2.2824)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 48 amino acid sequences. All positions containing gaps and missing data were eliminated.
There were a total of 464 positions in the final dataset. Evolutionary analyses were conducted in

MEGAS.
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Family with sequence similarity 129 - FAM129

ggr Homo sapiens FAM129A

99! Pongo abelii FAM129A

Macaca mulatta FAM129A

Canis familiaris FAM129A
Mus musculus FAM129A

Pteropus vampyrus FAM129A

Danio rerio FAM129A a
Danio rerio FAM129A b
80 Takifugu rubripes FAM129A
95 Tetraodon nigroviridis FAM129A
88 Gasterosteus aculeatus FAM129A
Oryzias latipes FAM129A o
851 Homo sapiens FAM129B
99] Pan troglodytes FAM129B
Macaca mulatta FAM129B
Felis catus FAM129B
Mus musculus FAM129B
Pteropus vampyrus FAM129B

94

Xenopus tropicalis FAM129B
Oryzias latipes FAM129B
Takifugu rubripes FAM129C a
Danio rerio FAM129B

Takifugu rubripes FAM129B a
Gasterosteus aculeatus FAM129B  _|

77{ Pongo abelii FAM129C
Callithrix jacchus FAM129C
Rattus norvegicus FAM129C

3i)[bmo sapiens FAM129C

64

Pteropus vampyrus FAM129C

Myotis lucifugus FAM129C
Canis familiaris FAM129C

Felis catus FAM129C

55

——— Pelodiscus sinensis FAM129C

0.5

Phylogenetic tree of FAM129 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-9732.4364) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum
parsimony method was used; otherwise BIONJ method with MCL distance matrix was used. A
discrete Gamma distribution was used to model evolutionary rate differences among sites (5
categories (+G, parameter = 5.4001)). 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 269 positions in the final

dataset. Evolutionary analyses were conducted in MEGAS.

Gallus gallus FAM129B Hsa9

Gallus gallus FAM129A Hsal

Hsal9

Amphimedon queenslandica (XP_003389683)



Formin binding protein Family - FNBP
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Phylogenetic tree of FNBP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-3784.2092) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum
parsimony method was used; otherwise BIONJ method with MCL distance matrix was used. A
discrete Gamma distribution was used to model evolutionary rate differences among sites (5
categories (+G, parameter = 1.9652)). The tree is drawn to scale, with branch lengths measured in
the number of substitutions per site. The analysis involved 67 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 127 positions in the final

dataset. Evolutionary analyses were conducted in MEGAS.



Hepatoma derived growth factor family - HDGF
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Phylogenetic tree of HDGF family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-949.1877) is shown.
The percentage of trees in which the associated taxa clustered together is shown next to the
branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When
the number of common sites was < 100 or less than one fourth of the total number of sites,
the maximum parsimony method was used; otherwise BIONJ method with MCL distance
matrix was used. A discrete Gamma distribution was used to model evolutionary rate
differences among sites (5 categories (+G, parameter = 12.2433)). 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 26 positions in the final dataset. Evolutionary analyses were conducted in
MEGAS.



Palmdelphin - PALM
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Phylogenetic tree of PALM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan
And Goldman model. The tree with the highest log likelihood (-4267.0816) is shown. The percentage of
trees in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for
the heuristic search were obtained automatically as follows. When the number of common sites was <
100 or less than one fourth of the total number of sites, the maximum parsimony method was used;
otherwise BIONJ method with MCL distance matrix was used. A discrete Gamma distribution was used
to model evolutionary rate differences among sites (5 categories (+G, parameter = 18.9161)). 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 113 positions in the final dataset. Evolutionary analyses were conducted in

MEGAS.
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Proline rich coiled coil - PRRC2
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Phylogenetic tree of PRRC2 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan
And Goldman model. The tree with the highest log likelihood (-32888.1436) is shown. The percentage of
trees in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for the
heuristic search were obtained automatically as follows. When the number of common sites was < 100 or
less than one fourth of the total number of sites, the maximum parsimony method was used; otherwise
BIONJ method with MCL distance matrix was used. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 5.6992)). 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

Orritharby nchus anatinus PRECZC

Ratius norvegcus PRACZE

Hsal

Hsa®

Hsab

Anopheles gambias [XP_315133)
Oroeophia melenogastar (FBppO23aa23)

of 1179 positions in the final dataset. Evolutionary analyses were conducted in MEGAS.



Polypyrimidine tract binding protein family - PTBP
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Phylogenetic tree of PTBP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-2418.1650) is shown.
The percentage of trees in which the associated taxa clustered together is shown next to the
branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When
the number of common sites was < 100 or less than one fourth of the total number of sites, the
maximum parsimony method was used; otherwise BIONJ method with MCL distance matrix was
used. A discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 0.7390)). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 42 amino acid
sequences. All positions containing gaps and missing data were eliminated. There were a total
of 146 positions in the final dataset. Evolutionary analyses were conducted in MEGAS.



Regulator of G-protein signalin

52|

g4 Homo sapiens RGS3
99 Canis familiaris RGS3
53— Mus musculus RGS3
Gasterosteus aculeatus RGS3
Homo sapiens RGS4
80 Mus musculus RGS4
Bos taurus RGS4
99 Gallus gallus RGS4

96| o
gl Canis familiaris RGS2
Gallus gallus RGS2
60— Homo sapiens RGS18
89 Mus musculus RGS18
97 Canis familiaris RGS18
67 Bos taurus RGS18
Gallus gallus RGS18
Danio rerio RGS18
494——? Tetraodon nigroviridis RGS18
9'— Takifugu rubripes RGS18
91 Mus musculus RGS21
Homo sapiens RGS21
N oy P O
97 Gallus gallus RGS21

63— Homo sapi
%6 Mus musculus RGS1
Canis familial
93

g family - RGS

Homo sapiens RGS8
Mus musculus RGS8

78|
94 Canis famiiaris RGS8
Gallus gallus RGS8
Anolis carolinensis RGS8

Canis familiaris RGS16
Mus musculus RGS16
Homo sapiens RGS16
98| Gallus gallus RGS16
Takifugu rubripes RGS8
gg— Tetraodon nigroviridis RGS8

Hsal

]Hsa9

90

Hsal

82~ Homo sapiens RGS5

Canis familiaris RGS5

Mus musculus RGS5

Gallus gallus RGS5

Danio rerio RGS5

g Gasterosteus aculeatus RGS5
96 Takifugu rubripes RGS5

mo sapiens RGS2

65]

Hsal

9

Mus musculus RGS2

Hsal

o

]Hsal

Hsal

iens RGS1

ris RGS1

62
94

Gasteros'

Canis familiaris RGS13

pus tropicalis RGS1
Homo sapiens RGS13
Mus musculus RGS13
Hsal
Gallus gallus RGS13
teus aculeatus RGS13

97|

Nematostella vectensis (XP_001629433)
Caenorhabditis elegans (F16H3)

Anopheles gambiae (XP_308634)

g Homo sapiens RGS17

—
02

Phylogenetic tree of RGS family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-6337.8390) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum
parsimony method was used; otherwise BIONJ method with MCL distance matrix was used. A
discrete Gamma distribution was used to model evolutionary rate differences among sites (5
categories (+G, parameter = 1.4563)). The tree is drawn to scale, with branch lengths measured in
ite. The analysis involved 72 amino acid sequences. All positions
were eliminated. There were a total of 122 positions in the final
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dataset. Evolutionary analyses were conducted in MEGADS.



SH2 domain containing
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Phylogenetic tree of SH2D family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-12409.4224) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum
parsimony method was used; otherwise BIONJ method with MCL distance matrix was used. A
discrete Gamma distribution was used to model evolutionary rate differences among sites (5
categories (+G, parameter = 1.8070)). The tree is drawn to scale, with branch lengths measured in the
number of substitutions per site. The analysis involved 57 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 318 positions in the final
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dataset. Evolutionary analyses were conducted in MEGAS.



SH3 domain GRB2 like endophilin family - SH3GL
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Phylogenetic tree of SH3GL family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-2509.1403) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically as follows. When the number of
common sites was < 100 or less than one fourth of the total number of sites, the maximum
parsimony method was used; otherwise BIONJ method with MCL distance matrix was used. A
discrete Gamma distribution was used to model evolutionary rate differences among sites (5
categories (+G, parameter = 2.7074)). The tree is drawn to scale, with branch lengths measured in
the number of substitutions per site. The analysis involved 54 amino acid sequences. All positions
containing gaps and missing data were eliminated. There were a total of 85 positions in the final
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dataset. Evolutionary analyses were conducted in MEGADS.



Src homology 2 domain containing) transforming protein family - SHC
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Phylogenetic tree of SHC family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-3633.1865) is shown.
The percentage of trees in which the associated taxa clustered together is shown next to the
branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When
the number of common sites was < 100 or less than one fourth of the total number of sites,
the maximum parsimony method was used; otherwise BIONJ method with MCL distance
matrix was used. A discrete Gamma distribution was used to model evolutionary rate
differences among sites (5 categories (+G, parameter = 1.4057)). 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 192 positions in the final dataset. Evolutionary analyses were conducted in
MEGAS .



Solute carrier family 44 - SLC44
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Phylogenetic tree of SLC44 family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And
Goldman model. The tree with the highest log likelihood (-13297.8183) is shown. The percentage of trees
in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for the
heuristic search were obtained automatically as follows. When the number of common sites was < 100 or
less than one fourth of the total number of sites, the maximum parsimony method was used; otherwise
BIONJ method with MCL distance matrix was used. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 2.4506)). The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. The analysis involved 63
amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total
of 295 positions in the final dataset. Evolutionary analyses were conducted in MEGAS.



Syntaxin binding protein - STXBP
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Phylogenetic tree of STXBP family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-7862.1213) is shown.
The percentage of trees in which the associated taxa clustered together is shown next to the
branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When
the number of common sites was < 100 or less than one fourth of the total number of sites,
the maximum parsimony method was used; otherwise BIONJ method with MCL distance
matrix was used. A discrete Gamma distribution was used to model evolutionary rate
differences among sites (5 categories (+G, parameter = 1.4258)). The tree is drawn to scale,
with branch lengths measured in the number of substitutions per site. The analysis involved
42 amino acid sequences. All positions containing gaps and missing data were eliminated.
There were a total of 340 positions in the final dataset. Evolutionary analyses were

conducted in MEGAGS.



Fas ligand (TNF superfamily) - TNF
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Phylogenetic tree of TNF family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-4025.3960) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the
branches. Initial tree(s) for the heuristic search were obtained automatically as follows. When the
number of common sites was < 100 or less than one fourth of the total number of sites, the
maximum parsimony method was used; otherwise BIONJ method with MCL distance matrix was
used. A discrete Gamma distribution was used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 3.7589)). 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 103
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positions in the final dataset. Evolutionary analyses were conducted in MEGAS.
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Phylogenetic tree of TPM family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan
And Goldman model. The tree with the highest log likelihood (-1593.5868) is shown. The percentage of
trees in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for
the heuristic search were obtained automatically as follows. When the number of common sites was <
100 or less than one fourth of the total number of sites, the maximum parsimony method was used;
otherwise BIONJ method with MCL distance matrix was used. A discrete Gamma distribution was used
to model evolutionary rate differences among sites (5 categories (+G, parameter = 1.1986)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 45 amino acid sequences. All positions containing gaps and missing data were eliminated.

There were a total of 143 positions in the final dataset. Evolutionary analyses were conducted in
MEGAS.



