Maximum Likelihood Trees of gene families residing on
chromosomes 1, 2, 8 and 20.



Antizyme Inhibitor-AZIN

Homo sapiens AZIN1

Pan troglodytes AZIN1

98| Gorilla gorilla AZIN1

Macaca mulatta AZIN1
Callithrix jacchus AZIN1

Mus musculus AZIN1

7'— Rattus norvegicus AZIN1
Canis familiaris AZIN1

Felis catus AZIN1

Myotis lucifugus AZIN1
Monodelphis domestica AZIN1
Gallus gallus AZIN1

Anolis carolinensis AZIN1
Xenopus tropicalis AZIN1

100 Tetraodon nigroviridis AZIN1 b
_99’:: Oryzias latipes AZINT b
Danio rerio AZIN1 a

88|

82

99

Danio rerio AZIN1 b
Gasterosteus aculeatus AZIN1
Oryzias latipes AZIN1 a
Tetraodon nigroviridis AZIN1 a
100 Takifugu rubripes AZIN1 a

100

100t Takifugu rubripes AZIN1 b
Gallus gallus AZIN2 .

100]

100

100

Monodelphis domestica AZIN2
Canis familiaris AZIN2

Rattus norvegicus AZIN2
Mus musculus AZIN2
Macaca mulatta AZIN2

Pongo abelii AZIN2

65 Gorilla gorilla AZIN2

59 Homo sapiens AZIN2

Hsal

Trichoplax adhaerens (XP_002114448)

Capitella teleta (ELT90895)
Octopus bimaculoides (XP_014767558)
Hydra magnipapillata (XP_002160819)

1001 Takifugu rubripes ODC1
Tetraodon nigroviridis ODC1
Gasterosteus aculeatus ODC1
Oryzias latipes ODC1

Danio rerio ODC1 a

98- Rattus norvegicus ODC1

Mus musculus ODC1

Myotis lucifugus ODC1

Felis catus ODC1

Canis familiaris ODC1

68| Pongo abelii ODC1

Gorilla gorilla ODC1

Pan troglodytes ODC1

Homo sapiens ODC1

93]

89
83

—i

0.1

Phylogenetic tree of AZIN 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 (-11825.2651) 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 = 2.4271)). 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

Caenorhabditis elegans (K11C4)

Hsa2

eliminated. There were a total of 343 positions in the final dataset.

Hsa20



Cholinergic Receptor Nicotinic Subunits-CHRN

Takifugurubripes CHRNAZ
w

Hsa8

HRNA4
Fanlraglodytes CHRNAA
HRNA4
HRNAY
6| Daniorerio CHRNAA Hsa20

[EnscsAw 3483)
IS(ENSCINP_5063)

Hsa8
Hsals
Gallusgallus CHRNAS
Danio rerio CHRNAS. Hsal$S
j‘
Homosapens CHRNES b
Monortiphis domesticaCHRNE3
Mus musculus CHRNB3
Hsa&
=
qurutpes GHRNAT Hsa2
88 TE(WUWHHQWVHUSCHRNA'J
eus aculeatus CHRNAT 2
1
ovis CHRNAT
jeatus CHRNA1 b
— stomaforidae (XP._ nuzsgdsﬂs)
OnasiaposCriBs
culestus CHRNBA
posCHRNE )
peacr Hsals
Equus caballus CHRNB4
Homosagsens CHRNB4 ]
gl Gasterost aculeatus CHRNB2 9
Tetracdonigroviels CHRNBZ
a
[ ; Hsal
A s GHRNGS
‘P in froglodytes CHRNBZ
pensCHRNG?
L— Cionai niwslmals(ENSClNP 435‘4]
Hsal7
Cionasavignyi(ENSCSAVP_1482)
Cionatesinsis (ENSCINP 17902) _
op HamosopruCHRID
s s CHRND
MVI!K ifugus CHRND
P e Hsa2
Hsa2
<
Hsal7
L Anopnelesgambia . 511625)
L spiamaiitora i@ _001011625)
_011403566)

—

2

Phylogenetic tree of CHRN 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 (-10408.3266) 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 = 1.2835)). The tree
is drawn to scale, with branch lengths measured in the number of substitutions per site. The
analysis involved 119 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 182 positions in the final dataset.



Ciliary Rootlet Coiled-Coil Protein-CRO

Homaosapiens CEP250

Pantroglodytes CEP250

Gorillagorilla CEP250

- Myotis lucifugus CEP250

ILl— Canis familiaris CEP250
ol Felis catus CEP250 Hsa20

- Rattus norvegicus CEP250

- Mus musculus CEP250

Monodelphis domestica CEP250

— Gallus gallus CEP250

Anolis carolinensis CEP250

Drosophila melanogaster (FBpp0308352)

62|—_Takifugu rubripes CROCC
Tetraodonnigroviridis CROCC
—— Oryzias latipes CROCC
Gasterosteus aculeatus CROCC

75

97 Rattusnorvegicus CROCC
_I-—Nlus musculus CROCC
65 Myotis lucifugus CROCC
GorillagorillaCROCC
gp| - Pantroglodytes CROCC
85! Homosapiens CROCC
Strongylocentrotus purpuratus (XP_011663948)
84, Homo sapiens CROCC2 =
_l Pan troglodytes CROCC2
Macacamulatta CROCC2
Loxodonta africana CROCC2
70 Equus caballus CROCC2
Canis familiaris CROCC2
Felis catus CROCC2
55 Dasypus novemcinctus CROCC2
Ptychodera flava (AAT06192)

Hsal

60

Hsa2

0.5

Phylogenetic tree of CRO 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 (-1419.2573) 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 = 7.5189)). 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 49 positions in the final dataset.



Discs, large Drosophila Homolog-associated Protein-DLGAP

Homosapiens DLGAP2
GorillagorillaDLGAP2
Pantrogiodytes DLGAP2
Loxodonta africana DLGAP2
Dasypus novemcinctus DLGAP2
Musmusculus DLGAP2

Rattus norvegicus DLGAP2
Monodelphis domestica DLGAP2
Gallus gallus DLGAP2

Anolis carolinensis DLGAP2

Hsa8

62y Tetraodon nigroviridis DLGAP2a
88f Gasterosteus aculeatus DLGAP2 a
Oryzias latipes DLGAP2b
Daniorerio DLGAP2
Oryzias latipes DLGAP2 a
75| Gasterosteus aculeatus DLGAP2 b
78 4] Takifugurubripes DLGAP2
80l- Tetraodon nigroviridis DLGAP2b

60— DaniorerioDLGAP3

54[ L Gasterosteus aculeatus DLGAP3

Takifugurubripes DLGAP3a

Takifugu rubripes DLGAP3b
Tetraodon nigroviridis DLGAP3
Anolis carolinensis DLGAP3
Gallus gallus DLGAP3

Monodelphis domestica DLGAP3
1) Rattus norvegicus DLGAP3
Musmusculus DLGAP3

99| | Loxodonta africana DLGAP3
Myotislucifugus DLGAP3
Equus caballus DLGAP3
Pongoabeli DLGAP3
GorilagorilaDLGAP3
Homosapiens DLGAP3

™ Homosapiens DLGAP4

DLGAP4

Hsal

100f

4! Rattus norvegicus DLGAP4
Monodelphis domestica DLGAP4
Gallus gallus DLGAP4

Pelodiscus sinensis DLGAP4

99— Gasterosteus aculeatus DLGAP4
Oryzias latipes DLGAP4

Daniorerio DLGAP4

Gasterosteus aculeatus DLGAP4 b
Takifugu rubripes DLGAP4

88L Tetraodon nigroviridis DLGAP4
Tetraodon nigrovindis DLGAP1b

Hsa20

Xenopustropicalis DLGAP1
Anolis carolinensis DLGAP1 Hsal8
Monodelphis domestica DLGAP1
Gallus gallus DLGAP1

Myotis lucifugus DLGAP1

Gorillagorila DLGAP1

Pantroglodytes DLGAP1

73y Rattus norvegicus DLGAP1

Mus musculus DLGAP1

Homosapiens DLGAP1
(XP_001627379)

72| T XP_002113963)

1 P_003387885)
90 Takifugu rubripes DLGAPS "
’_,__: Tetraodon nigroviridis DLGAPS
= 85 leatus DLGAPS
—H&Onﬂnaslahpes DLGAPSa
Danjorerio DLGAPS
DLGAPS
87— Rattus norvegicus DLGAPS
Musmusculus DLGAPS
Felis catus DLGAPS
Canisfamiliaris DLGAPS
Myotis lucifugus DLGAPS
GorillagorillaDLGAPS

PantroglodytesDLGAPS
Homosapiens DLGAPS

Hsal4
68

[pr—

05

Phylogenetic tree of DLGAP 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 (-7367.7106) 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 = 4.3659)). 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 146 positions in the final dataset.



E2F Transcription Factor-E2F

Homosapiens E2F2
59| Pongoabeli E2F2
Macacamulatta E2F2

Rattus norvegicus E2F2
Monodelphis domestica E2F2
Pelodiscus sinensis E2F2

Gasterosteus aculeatus E2F2
Takifugurubripes E2F2
70l Tetraodon nigroviridis E2F2

73 Takifugu rubripes E2F3
9|"L E2F3

L Gasterosteus aculeatus E2F3
Daniorerio E2F3
Macacamulatta E2F3
Canis familiaris E2F3
Rattus norvegicus E2F3
Mus musculus E2F3
Homosapiens E2F3

Gasterosteus aculeatus E2F1
59| zias atipes
Tetraodon nigroviridis
Takifugu rubripes E2F1
Daniorerio E2F 1

I—— Xenopus tropicalis E2F 1
1

83y Equus caballus E2F 1
Felis catus E2F 1

Myotis lucifugus E2F1

83— Rattus norvegicus E2F1
Mus musculus E2F1
MacacamulattaE2F1
a3]) GorilagorilaE2F1
78! Homosapiens E2F1

Saccoglossus kowalevskil (XP_002733979)
o

XP_014790583)

_012561724)

Hsal

Hsa6

Hsa20

95]

Takifugu rubripes E2F58

Daniorerio E2F58
Homosapiens E2F5

Mus musculus E2F5
Md Rattus norvegicus E2F5
GorilagorillaE2F5
Feliscatus E2F5
Monodelphis domesticaE2F5
Gallus gallus E2F5
Taeniopygiaguttata E2F5
enopus tropicalis E2FS

69— Gallus gallus E2F4
Anolis carolinensis E2F4
Homosapiens E2F4

Pantroglodytes E2F4
Equuscaballus E2F4

5] { Monodelphis domestica E2F4

Musmusculus E2F4
Canisfamiliaris E2F4

Felis catus E2F4

Rattus norvegicus E2F4

Myotis lucifugus E2F4

L Loxodonta africana E2F4

Oryzias latipes E2F5B

XP_003384656)

Hsa8

Hsal6

84 Gasterosteus aculeatus E2F6
96} Oryzias latipes E2F6
T
%) ,—Anohscawhnensws E2F6

70|

Monodeiphis domestica E2F6
Myotis lucifugus E2F6
97 Rattus norvegicus E2F6

i
89| Macacamulatta E2F6
Homosapiens E2F6

Phylogenetic tree of E2F 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 (-3603.2899) 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 = 1.4435)). The
tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The
analysis involved 79 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 84 positions in the final dataset.* indicates another paralog

which is missing in tetrapods.

Hsa2




Family with Sequence Similarity 110-FAM110

Homo sapiens FAM110B -

Pan troglodytes FAM110B
92 Mus musculus FAM110B
Rattus norvegicus FAM110B
Xenopus tropicalis FAM110B
Danio rerio FAM110B
72 Oryzias latipes FAM110B
85| 7s Gasterosteus aculeatus FAM110B
67 Takifugu rubripes FAM110B
87! Tetraodon nigroviridis FAM110B
—— Xenopus tropicalis FAM110A
Myotis lucifugus FAM110A
57 8(); Rattus norvegicus FAM110A
98| Mus musculus FAM110A
74, Felis catus FAM110A
— Canis familiaris FAM110A
Pongo abelii FAM110A
1 Pan troglodytes FAM110A
Homo sapiens FAM110A
68 Danio rerio FAM110C
97| Oryzias latipes FAM110C
Takifugu rubripes FAM110C
98l Tetraodon nigroviridis FAM110C
89| ~ Canis familiaris FAM110C

8

5r Rattus norvegicus FAM110C

64 Mus musculus FAM110C
Gorilla gorilla FAM110C

96' Homo sapiens FAM110C _

Ciona savignyi (ENSCS

58— Takifugu rubripes FAM110D
69| Oryzias latipes FAM110D
65 Gasterosteus aculeatus FAM110D
Danio rerio FAM110D

Gallus gallus FAM110D

Anolis carolinensis FAM110D
Rattus norvegicus FAM110D
Mus musculus FAM110D

97| ; Canis familiaris FAM110D
Bos taurus FAM110D

Pan troglodytes FAM110D
Gorilla gorilla FAM110D

63

Hsa8

Hsa20

Hsa2

AVP_12349)

Hsal

Homo sapiens FAM110D

Nematostella vectensis

M

1
Phylogenetic tree of FAM110 family.

(XP_001629519)

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 (-2939.3885) is shown.
The percentage of trees in which the associated taxa clustered together i
branches ; only the values > 50% are shown here. A discrete Gamma dist
model evolutionary rate differences among sites (5 categories (+G, param
tree is drawn to scale, with branch lengths measured in the number of subst
analysis involved 43 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 95 positions in the final dataset.

s shown next to the
ribution was used to
eter = 4.3955)). The
itutions per site. The



Grainyhead like Transcription factor-GRHL

Homosapiens GRHL1
Mus musculus GRHL1
Rattus norvegicus GRHL1

Bos taurus GRHL1
Xenopus tropicalis GRHL1 Hsa2
Daniorerio GRHL1

Gasterosteus aculeatus GRHL1

1 58 Oryzias latipes GRHL1

51 Tetraodon nigroviridis GRHL2
Oryzias latipes GRHL2
a7 Takifugu rubripes GRHL2
Gasterosteus aculeatus GRHL2
87| Xenopustropicalis GRHL2 Hsa8
Gorillagorilla GRHL2
67|\ Felis catus GRHL2

79| Mus musculus GRHL2
% Homo sapiens GRHL2 o

Branchiostoma floridae (XP_002586459)
99 |: Cionasavignyi (ENSCSAVP_18633)
100 Cionaintestinalis (ENSCINP_23332)

Xenopus tropicalis GRHL3
Gallusgallus GRHL3
Anolis carolinensis GRHL3
Monadelphis domestica GRHL3
Bos taurus GRHL3 Hsal
Rattus norvegicus GRHL3
Mus musculus GRHL3
GorillagorillaGRHL3
Homosapiens GRHL3
Drosophila melanogaster (FBpp0289766)
499: Caenorhabditis elegans (Y48G8AR)
Nematostella vectensis (XP_001636486)
90, Drosophilamelanogaster (FBpp0312214)
_|: Apis mellifera (XP_006558550)
Homosapiens TFCP2L1 "

. MacacamulattaTFCP2L1
Mus musculus TFCP2L1
100 Canisfamiliaris TFCP2L1 Hsa2

Felis catus TFCP2L1
Gallusgallus TFCP2L1

6[ Ancliscarolinensis TFCP2L1
Canis familiaris UBP1

92

62
55

58

9

Mus musculus UBP1
Pan troglodytes UBP1
Homosapiens UBP1

Hsa3

Homosapiens TFCP2

Panftroglodytes TFCP2

Xenopus tropicalis TFCP2
Daniorerio TFCP2

* Gasterosteus aculeatus TFCP2 Hsal2

51|~ Oryzias|latipes TFCP2

52 Takifugu rubripes TFCP2

62" Tetraodon nigroviridis TFCP2

——
0.5

Phylogenetic tree of GRHL 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 (-3783.1102) 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 = 2.6106)). 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 146 positions in the final dataset.



Inhibitor of DNA Binding protein-ID

94|

78

64

sgr Daniorerio D2

Homosapiens D3

Pongo abeliilD3
Canisfamiliaris ID3
Felis catus ID3
Pteropus vampyrus ID3
Mus musculus ID3

59! Rattus norvegicus ID3
Ornithorhynchus anatinus ID3
Pelodiscus sinensis ID3 Hsal
Gallus gallus D3

66~ Taeniopygiaguttata ID3
Daniorerio ID3
Gasterosteus aculeatus ID3
Oryzias latipes ID3
Takifugu rubripes ID3

Tetraodon nigroviridis ID3

Tetraodon nigroviridis ID2
Oryzias latipes ID2
Takifugu rubripes ID2
Gasterosteus aculeatus ID2
Pelodiscus sinensis D2
GallusgallusID2

Bos taurus ID2 Hsa2
Mus musculus D2

Rattus norvegicus ID2
Monaodelphisdomestica D2
Felis catus ID2

Callithrix jacchus ID2
MacacamulattalD2

Homosapiens ID2

96 Saccoglossus kowalevskii (NP_001161570)
Ptychodera flava (AJS13026)
55| Nematostella vectensis (XP_001636690)
59 Strongylocentrotus purpuratus (XP_780755)

Takifugurubripes ID1
55 Tetraodon nigroviridis 1D1
0 Oryzias latipes ID1
E(;iaslamsha-us aculeatus ID1
DanioreriolD1

86— Bos taurus ID1

Myotis lucifugus ID1 Hsa20

Takifugu rubripes 1D4

Mus musculus D1
Rattus norvegicus ID1
Homo sapiens ID1
Pantroglodytes D1
GorillagoerillalD1

Gasterosteus aculeatus 1D4

DanioreriolD4

Xenopus tropicalis 1D4

Gallus gallus ID4
Monodelphis domestica ID4

PongoabeliilD4

Homosapiens |D4

Hsa6

Hydrar (XP_012564514)

0.2

[
10— Trichoplax adhaerens (XP_002110381)

Phylogenetic tree of ID 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 (-2160.3041) 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 = 2.0164)). The
tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The
analysis involved 60 amino acid sequences. All positions containing gaps and missing data were

eliminated. There were a total of 71 positions in the final dataset.



Maestro Heat-like Repeat-containing Protein Family -MROH

54

Homo sapiens MROH8
%8 Pongo abelii MROH8
7 Pan troglodytes MROH8
Gorilla gorilla MROHS8
Oryctolagus cuniculus MROH8

76 Myotis lucifugus MROH8

83

Canis familiaris MROH8
L— Monodelphis domestica MROH8
Pan troglodytes MROH7 -

S|— Rattus norvegicus MROH7
Felis catus MROH7

Gorilla gorilla MROH7

Homo sapiens MROH7 -

Monodelphis domestica MROH5

i&uus caballus MROH5

j;Myotis lucifugus MROH7

75

Felis catus MROH5
L— Canis familiaris MROH5
g — Loxodonta africana MROH5
Macaca mulatta MROH5
94—’-Tlomo sapiens MROH5
Anolis carolinensis MROH6

Oryctolagus cuniculus MROH6
I Felis catus MROH6

- Gorilla gorilla MROH6

Callithrix jacchus MROHE
Homo sapiens MROH6

Hsa20

Hsal

Hsa8

Hsa8

Branchiostoma floridae (XP_002589213)

Rattus norvegicus MROH9
Bos taurus MROH9
Macaca mulatta MROH9
Gorilla gorilla MROH9
Pan troglodytes MROHS
Homo sapiens MROH9

Drosophila melanogaster (FBpp_71261)

-

Caenorhabditis elegans (C34G6)

Hsal

Hydra magnipapillata (XP_012563596)

05

Phylogenetic tree of MROH 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 (-3194.2605) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches ;
only the values > 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 9.5137)). 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 80 positions in the final dataset.



Myelin Transcription Factor-MYT

06| Homo sapiens MY T1

78| Pan troglodytes MY T1

Mus musculus MY T1

Rattus norvegicus MY T1
Felis catus MY T1

945! Fquus caballus MYT1
Ornithorhynchus anatinus MY T1
Gallus gallus MYT1

Anolis carolinensis MY T1

Xenopus tropicalis MY T1
Gasterosteus aculeatus MYT1 a

Tetraodon nigroviridis MY T1
Danio rerio MYT1 a

Danio rerio MYT1 b

Oryzias latipes MYT1 a
Takifugu rubripes MY T1

67— Gasterosteus aculeatus MYT1 b
76 Homo sapiens MY T1L

Pan troglodytes MY T1L

Monodelphis domestica MY T1L

Gallus gallus MYT1L

98t Anolis carolinensis MY T1L

Equus caballus MY T1L

91 Gasterosteus aculeatus MYTiL a
Oryzias latipes MYTIL b
Tetraodon nigroviridis MYT1L a

94

Danio rerio MYT1L
o7 99r- Takifugu rubripes MY T1L
Tetraodon nigroviridis MY TIL b
Gasterosteus aculeatus MYTIL b
57 Oryzias latipes MYT1L a

100, Takifugu rubripes ST18 a

93|l Takifugu rubripes ST18 b
Tetraodon nigroviridis ST18

Gasterosteus aculeatus ST18
Oryzias latipes ST18

Xenopus tropicalis ST18
Anolis carolinensis ST18
Gallus gallus ST18
Monodelphis domestica ST18
Myotis lucifugus ST18
Rattus norvegicus ST18
Mus musculus ST18

Felis catus ST18

Canis familiaris ST18

99| Gorilla gorilla ST18

Pan troglodytes ST18

Homo sapiens ST18
— Ciona intestinalis (ENSCINP_15965)

72

98

0.5

Phylogenetic tree of MYT 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 (-11734.7917) 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 = 2.3022)). 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

L Ciona savignyi (ENSCSAVP_15722)

eliminated. There were a total of 469 positions in the final dataset.

Hsa20

Hsa2

Hsa8



Nuclear Receptor Coactivator-NCOA

89 Homo sapiens NCOA3
100} Gorilla gorilla NCOA3
64| L Macaca mulatta NCOA3
Mus musculus NCOA3
100100l Rattus norvegicus NCOA3
Canis familiaris NCOA3

Felis catus NCOA3
4L Myotis lucifugus NCOA3
Monodelphis domestica NCOA3
Gallus gallus NCOA3
Anolis carolinensis NCOA3
Xenopus tropicalis NCOA3
55 Tetraodon nigroviridis NCOA3 b

Hsa20

99

Gasterosteus aculeatus NCOA3 a
Oryzias latipes NCOA3 b

Danio rerio NCOA3 a

100" Danio rerio NCOA3 b

Oryzias latipes NCOA3 a

Gasterosteus aculeatus NCOA3 b
Tetraodon nigroviridis NCOA3 a

99

86| Takifugu rubripes NCOA3 a
88L Takifugu rubripes NCOA3 b
991 Takifugu rubripes NCOA2
Tetraodon nigroviridis NCOA2
Gasterosteus aculeatus NCOA2
Oryzias latipes NCOA2

Danio rerio NCOA2
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Phylogenetic tree of NCOA 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 (-24506.3558) 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 = 2.7804)). 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 747 positions in the final dataset.



Na+/K+ Transporting ATPase Interacting Protein-NKAIN
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Phylogenetic tree of NKAIN 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 (-2308.7286) 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 = 1.6036)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 45 amino acid sequences. All positions containing gaps and missing data were

eliminated. There were a total of 94 positions in the final dataset.
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Potassium Voltage-Gated Channel subfamily Q-KCNQ
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Phylogenetic tree of KCNQ 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 (-6689.7208) 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 = 1.9925)). 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 206 positions in the final dataset.



Regulator of G-protein Signaling-RGS
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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 (-7082.8656) 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 = 1.9111)). The
tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The
analysis involved 85 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 115 positions in the final dataset.



Regulating Synaptic Membrane Exocytosis Protein-RI
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Phylogenetic tree of RIMS family.

Hsa20

Amphimedon queenslandica (XP_011405965)

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 (-3878.5361) is shown. The
percentage of trees in which the associated taxa clustered together is shown next to the branches ;
only the values > 50% are shown here. A discrete Gamma distribution was used to model
evolutionary rate differences among sites (5 categories (+G, parameter = 8.5411)). 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 211 positions in the final dataset.



R-Spondin Homolog-RSPO
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Phylogenetic tree of RSPO family.

Nematostella vectensis (XP_001626124)

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 (-5260.9960) 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 = 2.6368)). 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 141 positions in the final dataset.



Solute Carrier Family -SLC
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Phylogenetic tree of SLC 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 (-4999.4232) 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 = 2.3472)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 68 amino acid sequences. All positions containing gaps and missing data were
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eliminated. There were a total of 131 positions in the final dataset.



Syntrophin, Gamma-SNT
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Phylogenetic tree of SNT 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 (-2524.4722) is shown.
The percentage of trees in which the associated taxa clustered together is shown next to the
branches ; only the values > 50% are shown here. A discrete Gamma distribution was used to
model evolutionary rate differences among sites (5 categories (+G, parameter = 5.9303)). 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
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Homo sapiens GOPC

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



Sorting Nexin Family-SNX
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Phylogenetic tree of SNX family.

Trichoplax adhaerens (XP_002110491)
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Branchiostoma floridae (XP_002609888)

Pan troglodytes SNX27

53[ Mus musculus SNX27

Felis catus SNX27

Bos taurus SNX27
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Danio rerio SNX27
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The evolutionary history was inferred by using the Maximum Likelihood method based on the
Whelan And Goldman model. The tree with the highest log likelihood (-4476.6316) is shown.
The percentage of trees in which the associated taxa clustered together is shown next to the
branches ; only the values > 50% are shown here. A discrete Gamma distribution was used to
model evolutionary rate differences among sites (5 categories (+G, parameter = 5.5801)). 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 153 positions in the final dataset.



Stathmin-STMN
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- Octopus bimaculoides (XP_014791149)

Phylogenetic tree of STMN 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 (-2434.5527) 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 = 1.7372)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
amino acid sequences. All positions containing gaps and missing data were
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eliminated. There were a total of 107 positions in the final dataset.



Serine/Threonine-Protein Kinase-STK
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Phylogenetic tree of STK 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 (-5708.4638) 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 = 1.0610)). 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 252 positions in the final dataset. * indicates another paralog
which is missing in tetrapods.



Transcription Elongation factor A (SllI) Protein-TCEA
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961 Daniorerio TCEA2
Oryzias latipes TCEA2
Mus musculus TCEA2
92 Pantroglodytes TCEA2
89! Homo sapiens TCEA2

Apis mellifera (XP_006566360)

83 Homo sapiens TCEA3
GorillagorillaTCEA3

L 78( Gasterosteus aculeatus TCEA3 a

Gasterosteus aculeatus TCEA3 b

Tetraodon nigroviridis TCEA3
52 Takifugu rubripes TCEA3a
65+ Takifugu rubripes TCEA3 b

94

T I__ Mus musculus TCEANC
91 Homo sapiens TCEANC

0.5

Phylogenetic tree of TCEA family.

Tetraodon nigroviridis TCEANC
Xenopustropicalis TCEANC

Hsa8

Hsa2(0

Hsal

HsaX

Hydra magnipapillata (XP_002166168)

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 (-4688.8104) 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 = 2.5721)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 27 amino acid sequences. All positions containing gaps and missing data were
eliminated. There were a total of 197 positions in the final dataset.



UBX Domain-Containing Protein-UBXN

91 Homo sapiens NSFL1C
PongoabeliiNSFL1C

Mus musculus NSFL1C
FeliscatusNSFL1C

0'— Myaotis lucifugus NSFL1C
GallusgallusNSFL1C

Anolis carolinensis NSFL1C

83

59

Anolis carolinensis UBXN2B
Gallusgallus UBXN2B
Monodelphis domestica UBXN2B
Feliscatus UBXN2B

Myotis lucifugus UBXN2B
Rattus norvegicus UBXN2B
Mus musculus UBXN2B
GorillagorillaUBXN2B

99! Homo sapiens UBXN2B
Branchiostomafloridae (XP_002609968)

100
53

4

Daniorerio UBXN2A

100 Xenopus tropicalis UBXN2A
Canis familiaris UBXN2A

99r Rattus norvegicus UBXN2A

Mus musculus UBXN2A
Pantroglodytes UBXN2A

99 Homo sapiens UBXN2A

66
98

0.1

Phylogenetic tree of UBXN family.

Tetraodon nigroviridis UBXN2A
991 Gasterosteus aculeatus UBXN2A
100 L Takifugu rubripes UBXN2A

Hsa20

I Strongylocentrotus purpuratus (XP_793278)

Hsa8

Hsa2

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 (-3195.4561) 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 = 2.3205)). 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 163 positions in the final dataset.



X Kell Blood Group Precursor-related Family-XKR

50

59

68; Takifugu rubripes XKR6

g3 Tetraodon nigroviridis XKR6 b
Oryzias latipes XKR6
Gasterosteus aculeatus XKR6 a
Danio rerio XKR6 a

Tetraodon nigroviridis XKR6 a

85! Gasterosteus aculeatus XKR6 b
Danio rerio XKR6 b

Macaca mulatta XKR6

L Corila gorilla XKR6

80' Homo sapiens XKR6

Hsa8

6

71y Takifugu rubripes XKR4
75[L Tetraodon nigroviridis XKR4
Gasterosteus aculeatus XKR4
Anolis carolinensis XKR4
Mus musculus XKR4
g4| Pan troglodytes XKR4
Homo sapiens XKR4

84, Homo sapiens XKR7
96 Gorilla gorilla XKR7
Pongo abeli XKR7
Gasterosteus aculeatus XKR7
Takifugu rubripes XKR7
Tetraodon nigroviridis XKR7
Oryzias latipes XKR7

09 Hon:o sapiens XKR8
4{ Pan troglodytes XKR8
Gorilla gorilla XKR8

Hsa8

Hsa20

91 Tetraodon nigroviridis XKR8
Danio rerio XKR8
Oryzias latipes XKR8
Takifugu rubripes XKR8
Gasterosteus aculeatus XKR8
Drosophila melanogaster (FBpp0074004)
Anopheles gambiae (XP_310478)

54 Hsal
80,

92

81 Takifugu rubripes XKR9 =
Tetraodon nigroviridis XKR9
Oryzias latipes XKR9
Gasterosteus aculeatus XKR9

92 I— Mus musculus XKR9
Canis familiaris XKR9
99 Pan troglodytes XKR9
Gorilla gorilla XKRS
66 Homo sapiens XKR9
Trichoplax adhaerens (XP_002114028)

Hsa8

Strongylocentrotus purpuratus (XP_789903)
Branchiostoma floridae (XP_002593561)
Homo sapiens XKR5
Pongo abelii XKR5
Gorilla gorilla XKRS
Mus musculus XKR5
Canis familiaris XKR5
Monodelphis domestica XKRS

92 — Danio rerio XKR5 a
96 Tetraodon nigroviridis XKR5 b
62 Oryzias latipes XKR5 b

Danio rerio XKR5 b
Tetraodon nigroviridis XKR5 a
P Takifugu rubripes XKR5
Gasterosteus aculeatus XKR5
Oryzias latipes XKR5 a

58

Hsa8

—i

0.2

Phylogenetic tree of XKR 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 (-3313.2103) 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 = 3.1313)). The tree is
drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 61 amino acid sequences. All positions containing gaps and missing data were

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



YTH Domain-Containing Family Protein-YTHDF

Takifugu rubripes YTHDF1 b
Tetraodon nigroviridis Y THDF1 a
Takifugu rubripes YTHDF1 a

96
61

97 Gasterosteus aculeatus YTHDF1 a

Oryzias latipes YTHDF1 a
Oryzias latipes YTHDF1 b
Danio rerio YTHDF1

88 {Telraodon nigroviridis Y THDF1 b
93

Monodelphis domestica Y THDF1
54 Erinaceus europaeus Y THDF1
Canis familiaris Y THDF1

Mus musculus Y THDF1
Macaca mulatta Y THDF1

Pongo abelii Y THDF1

Homo sapiens YTHDF1

$9r Takifugu rubripes Y THDF3

16} Tetraodon nigroviridis Y THDF3
Gasterosteus aculeatus YTHDF3
- Monodelphis domestica Y THDF3
57 Anolis carolinensis Y THDF3

64| Gallus gallus YTHDF3

Caliithrix jacchus YTHDF3
Canis familiaris Y THDF3

85 Gorilla gorilla Y THDF3

57| Rattus norvegicus YTHDF3
Homo sapiens Y THDF3

84 Takifugu rubripes YTHDF2 a
8]| Takifugu rubripes YTHDF2 b
58| Tetraodon nigroviridis Y THDF2
Gasterosteus aculeatus YTHDF2
Oryzias latipes Y THDF2

Danio rerio Y THDF2

Anolis carolinensis Y THDF2

L} Gallus gallus Y THDF2

70} Ganis familiaris Y THDF2
Myotis lucifugus Y THDF2
Rattus norvegicus Y THDF2
—— Gorilla gorilla YTHDF2
Pongo abelii Y THDF2

Gasterosteus aculeatus YTHDF1 b

Homo sapiens YTHDF2

M

2

Phylogenetic tree of YTHDF 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 (-4540.4192) 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 = 3.5033)). 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 293 positions in the final dataset.

Hsa20

Hsa2

Hsal

Trichoplax adhaerens (XP_002115144)



Eyes absent (EYA) family - EYA

99 — Mus musculus EYA2
Rattus norvegicus EYA2

Homo sapiens EYAZ2
Canis familiaris EYA2
Xenopus tropicalis EY A2 H
Monodelphis domestica EYA2 Sa20
Ornithorhynchus anatinus EYA2
Gallus gallus EYA2
Anolis carolinensis EYA2
91 Tetraodon nigroviridis EY A2
Tetraodon nigroviridis EYA1
Xenopus tropicalis EY A1
53 Anolis carolinensis EYA1
Homo sapiens EY A1
% 0 - Mus musculus EYA1 H8a8
— 60 Rattus norvegicus EYA1
Canis familiaris EY A1
Monodelphis domestica EY A1
Takifugu rubripes EYA4
99 Xenopus tropicalis EYA4
—l-zmlis carolinensis EY A4

87

51 Homo sapiens EY A4
Gallus gallus EYA4 Hsa6
Monodelphis domestica EYA4
I Ornithorhynchus anatinus EY A4
Canis familiaris EY A4

Mus musculus EYA4
1oo-| Rattus norvegicus EYA4

99

99

Takifugu rubripes EYA3
Xenopus tropicalis EYA3
Ornithorhynchus anatinus EY A3

Mus musculus EYA3

Rattus norvegicus EY A3

Monodelphis domestica EYA3 Hsal
Homo sapiens EYA3

Canis familiaris EYA3

Gallus gallus EYA3

97 Anolis carolinensis EYA3
Ciona intestinalis (ENSCINP_17521)

Drosophila melanogaster (NP_523492)
Branchiostoma floridae (XP_002609675)

100
92

0.2

Phylogenetic tree of EYA 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 (-3178.8889) 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 = 7.8116). 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 88 positions in the final dataset.



HCK-related tyrosine kinases family- HCK Kinases

92 | Mus musculus BLK
Rattus norvegicus BLK
Homo sapiens BLK
86 | ! Loxodonta africana BLK
Canis familiaris BLK
Pteropus vampyrus BLK
Monodelphis domestica BLK Hsa8

Anolis carolinensis BLK
62 4|70 EGaIIus gallus BLK
90 Taeniopygia guttata BLK
Danio rerio BLK
Gasterosteus aculeatus BLK
o7 Oryzias latipes BLK
98 Tetraodon nigroviridis HCK

ﬂ 61 7g — Takifugu rubripes BLK

97 Takifugu rubripes LCK
Tetraodon nigroviridis LCK
Gasterosteus aculeatus LCK
Oryzias latipes LCK
L Daniorerio LCK
Xenopus tropicalis LCK

Anolis carolinensis LCK Hsal
Monodelphis domestica LCK
Erinaceus europaeus LCK
94 | Mus musculus LCK
Rattus norvegicus LCK
Homo sapiens LCK
59| Canis familiaris LCK
3 ! Loxodonta africana LCK

71

98

92

77

98

Macaca mulatta LYNg
Canis familiaris LY N
53 | | Homo sapiens LYN
69 Mus musculus LYN Hsa8
Ornithorhynchus anatinus LYN
Myotis lucifugus LYN
Tetraodon nigroviridis LY N
Danio rerio HCK
Oryzias latipes HCK
Takifugu rubripes HCK
Gasterosteus aculeatus HCK
Tetraodon nigroviridis HCK
L— Gallus gallus HCK
Canis familiaris HCK Hsazo
Homo sapiens HCK
Macaca mulatta HCK
Monodelphis domestica HCK
99 — Mus musculus HCK
Rattus norvegicus HCK
Loxodonta africana HCK
Pteropus vampyrus HCK

85

| Branchiostoma floridae (BAA84765)
| Ciona savignyi (ENSCSAVP 16773)

92 |—|: Ciona savignyi (ENSCSAVP_11139)
Ciona intestinalis (ENSCINP_17456)

98

Phylogenetic tree of HCK-kinases 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 (-2628.5907) 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 = 0.9177). 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 115 positions in the final dataset.



Lysosomal associated transmembrane protein-LAPTM

70 Homo sapiens-LAPTM4B
Macaca mulatta-LAPTV4B
Bos taurus-LAPTM4B
Canis familiaris-LAPTM4B
58 [[{ Mus musculus-LAPTMA4B
6491 - Rattus norvegicus-LAFTM4B
Oryctolagus cuniculus-LAPTMAB
Ornithorhynchus anatinus-LAPTM4B
97| 60 Takifugu rubripes-LAPTMAB b Hsa8
87 L Tetraodon nigroviridis-LAPTVAB b
Oryzias latipes-LAPTM4B b
Danio rerio-LAPTV4B
Oryzias latipes-LAPTV4B a
85 [ Gasterosteus aculeatus-LAPTV4B
64 64, Takifugu rubripes-LAPTM4B a
g7 ! Tetraodon nigroviridis-LAPTMAB a
56 Takifugu rubripes-LAPTM4A
Tetraodon nigroviridis-LAPTIVMA
521 Dpanio rerio-LAPTMAA
Oryzias latipes-LAPTM4A
Gasterosteus aculeatus-LAPTV4A
Gallus gallus-LAPTM4A
Ornithorhynchus anatinus-LAPTM4A Hsaz
Oryctolagus cuniculus-LAPTM4A
Canis familiaris-LAPTM4A
Homo sapiens-LAPTV4A
Macaca mulatta-LAPTMAA
Mus musculus-LAPTM4A
Rattus norvegicus-LAPTV4A
Bos taurus-LAPTV4A

79

Hydra magnipapillata (XP_002170766.1)
| Drosophila melanogaster (FBpp0087799)
63 Strongylocentrotus purpuratus (XP_001188382.1)
Galllus gallus-LAPTMS
Monodelphis domestica-LAPTMS
86 - Mus musculus-LAPTMS
Rattus norvegicus-LAPTM5
Homo sapiens-LAPTM5
Macaca mulatta-LAPTM5 Hsal
Bos taurus-LAPTMS
Canis familiaris-LAPTMS
Oryctolagus cuniculus-LAPTMS
Ornithorhynchus anatinus-LAPTMS

929

0.5

Phylogenetic tree of LAPTM 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 (-2828.2728) 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 = 3.5511). 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 110 positions in the final dataset.



Matrilin-cartilage matrix protein precursor-MATN

99 | Tetraodon nigroviridis MATN3c
Tetraodon nigroviridis MATN3 b
Takifugu rubripes MATN3 b

85 Gasterosteus aculeatus MATN3

Danio rerio MATN3
78 ‘| -ETakifugu rubripes MATN3a

g7 - Tetraodon nigroviridis MATN3a
Canis familiaris MATN3
5 - Homo sapiens MATN3
91 Macaca mulatta MATN3
63 Mus musculus MATN3
84 - Rattus norvegicus MATN3
Takifugu rubripes MATN1
Tetraodon nigroviridis MATN1
Gasterosteus aculeatus MATN1
Danio rerio MATN1
Anolis carolinensis MATN1
Gallus gallus MATN1
Homo sapiens MATN1
Macaca mulatta MATN1
Mus musculus MATN1
100 - Rattus norvegicus MATN1
81 ; Homo sapiens MATN4
Macaca mulatta MATN4
54 L Canis familiaris MATN4
99 Mus musculus MATN4
96 " Rattus norvegicus MATN4
98 Monodelphis domestica MATN4

Danio rerio MATN4

76

77 Takifugu rubripes MATN2
99 E Tetraodon nigroviridis MATNZ2
Oryzias latipes MATN2

55 Gallus gallus MATN2

Anolis carolinensis MATN2
Monodelphis domestica MATN2
Homo sapiens MATN2
Macaca mulatta MATN2
Canis familiaris MATN2
Mus musculus MATN2

66 — Rattus norvegicus MATN2

95

0.2

Phylogenetic tree of MATN 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 (-3248.3738) 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 = 1.4962). 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 123 positions in the final dataset.

Tetraodon nigroviridis MATN4
93 Takifugu rubripes MATN4
Gasterosteus aculeatus MATN4

Ciona intestinalis (ENSCINP_160)

Hsa2

Hsal

Hsa20

Hsa8



MYB family of transcription factor genes-MYB

100

64

7

55

g2 ! Ornithorhynchus anatinus MY B

Mus musculus MY BL1
Rattus norvegicus MYBL1
54| Macaca mulatta MY BL1
Homo sapiens MY BL1

Monodelphis domestica MY BL1

Ornithorhynchus anatinus MY BL1

Gallus gallus MY BL1

Takifugu rubripes MYBL1
Tetraodon nigroviridis MY BL1
Branchiostoma floridae (XP_002591806)
Takifugu rubripes MY B

Mus musculus MY B

Homo sapiens MYB

Macaca mulatta MYB
Monodelphis domestica MY B

Takifugu rubripes MY BL2
Gallus gallus MYBL2
Monodelphis domestica MY BL2
Ornithorhynchus anatinus MY BL2
Macaca mulatta MY BL2
Homo sapiens MYBL2
Mus musculus MY BL2
97 - Rattus norvegicus MYBL2

Takifugu rubripes SNAPC4
Gallus gallus SNAPC4

82

0.5

Phylogenetic tree of MYB 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 (-3797.3344) 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 = 2.3236). The tree is drawn to scale, with branch lengths
measured in the number of substitutions per site. The analysis involved 33 amino acid sequences. All positions containing gaps

68
66

QOrnithorhynchus anatinus SNAPC4
Monodelphis domestica SNAPC4
89 r Homo sapiens SNAPC4
Macaca mulatta SNAPC4
Mus musculus SNAPC4

98 - Rattus norvegicus SNAPC4

and missing data were eliminated. There were a total of 171 positions in the final dataset.

Hsa8

Hsab

Hsa20

Strongylocentrotus purpuratus (XP_001182604.1)

Hsa9



Myc proto-oncogene protein -MYC

99

97 y Mus musculus MY CL1
Rattus norvegicus MY CL1
Equus caballus MY CL1
98 Homo sapiens MY CL1

% Macaca mulatta MY CL1

99

53

50

Macaca mulatt
96

50(, Mus musculu
95 ! Rattus norve

62

Galllus

Mus

Eq

—— Monodelphis domestica MY CL1
Gallus gallus MY CL1
97 — Takifugu rubripes MY CL1a
Tetraodon nigroviridis MY CL1a
Danio rerio MY CL1a
Danio rerio MYCL1b

Takifugu rubripes MY CL1b
92 4|
99 & Tetraodon nigroviridis MY CL1b

99 | Takifugu rubripes MY CN
95 Tetraodon nigroviridis MY CN
—— Danio rerio MYCN
Ornithorhynchus anatinus MY CN
Gallus gallus MYCN

Xenopus tropicalis MYCN

a MYCN

Homo sapiens MY CN
67 || Equus caballus MY CN

s MYCN

gicus MYCN

97 — Takifugu rubripes MY C
Tetraodon nigroviridis MY C
Danio rerio MYC

Danio rerio MYC

galus MYC

Ornithorhynchus anatinus MY C
Monodelphis domestica MY C

musculus MYC

Rattus norvegicus MYC

uus caballus MYC

Homo sapiens MY C
Macaca mulatta MY C
Branchiostoma floridae (XP_002609915)

Ciona intestinalis (ENSCINP 10360)

—
0.2

Phylogenetic tree of MYC 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 (-3067.0887) 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 = 2.3507). 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 108 positions in the final dataset.

Hsal

Hsa?

Hsa8

Drosophila melanogaster (NP_525062)



Potassium voltage-gated channel delayed-rectifier, subfamily S - KCNS

Loxodonta africana KCNS1
Equus caballus KCNS1

My otis lucifugus KCNS1
Pteropus vampy rus KCNS1
Mus musculus KCNS1
Rattus norvegicus KCNS1
Homo sapiens KCNS1
Macaca mulatta KCNS1
Canis familiaris KCNS1

Bos taurus KCNS1

Ory ctolagus cuniculus KCNS1
Ornithorhy nchus anatinus KCNS1
Monodelphis domestica KCNS1
Gallus gallus KCNS1

Hsa20

99

98

nolis carolinensis KCNS1

Ory zias latipes KCNS1

Tetraodon nigroviridis KCNS1

Danio rerio KCNS1

Gasterosteus aculeatus KCNS1

72 _ Takifugu rubripes KCNS2
Tetraodon nigroviridis KCNS2

Oryzias latipes KCNS2

Gasterosteus aculeatus KCNS2

98

59

77 Ormni

52

96

Xenopus tropicalis KCNS3
71 Gallus gallus KCNS3
Taeniopy gia guttata KCNS3

Gallus gallus KCNS2
100 — Ornithorhy nchus anatinus KCNS2
88 — Monodelphis domestica KCNS2
~ Pteropus vampyrus KCNS2
- Ory ctolagus cuniculus KCNS2
Macaca mulatta KCNS2
1 Gorilla gorilla KCNS2
Homo sapiens KCNS2
- Canis familiaris KCNS2
Mus musculus KCNS2
Rattus norvegicus KCNS2
Bos taurus KCNS2
Equus caballus KCNS2
Tetraodon nigrov iridis KCNS3
Gasterosteus aculeatus KCNS3

Ory zias latipes KCNS3
Danio rerio KCNS3

Hsa8

81

thorhy nchus anatinus KCNS3
Monodelphis domestica KCNS3
Bos taurus KCNS3

My otis lucifugus KCNS3
Macaca mulatta KCNS3
Gorilla gorilla KCNS3

Homo sapiens KCNS3
Loxodonta africana KCNS3
Equus caballus KCNS3

Canis familiaris KCNS3

Ory ctolagus cuniculus KCNS3
Mus musculus KCNS3
Rattus norvegicus KCNS3

[ Ciona savigny | (ENSCSAVP_19029)

Hsa2

e |
0.2

Phylogenetic tree of KCNS family.

Apis mellifera (XP 393546.3)
100 \—QBEI—_Anopheles gambiae (XP 315955.4)

93 Drosophila melanogaster (FBpp0072844)

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 (-5176.3209) 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 = 0.8908). The tree is drawn to scale, with branch lengths

measured in the number of substitutions per site. The analysis involved 60 amino acid sequences. All positions containing gaps
and missing data were eliminated. There were a total of 237 positions in the final dataset.



Protein tyrosine phosphatase, receptor-PTPR

Mus musculus PTPRM

Canis familiaris PTPRM

Macaca mulatta PTPRM

Homo sapiens PTPRM

Bos taurus PTPRT

Loxodonta africana PTPRM

Oryctolagus cuniculus PTPRM Hsa18
Taeniopygia guttata PTPRM

9411 Gallus gallus PTPRM

Takifugu rubripes PTPRM

Tetraodon nigroviridis PTPRM

86 | Gasterosteus aculeatus PTPRM

Danio rerio PTPRT
Gasterosteus aculeatus PTPRT
Takifugu rubripes PTPRT
7 - Tetraodon nigroviridis PTPRT

Oryzias latipes PTPRT
Canis familiaris PTPRT Hsa20
Loxodonta africana PTPRT
Homo sapiens PTPRT
97 | Macaca mulatta PTPRT
Mus musculus PTPRT
Oryctolagus cuniculus PTPRT
Oryzias latipes PTPRK
Tetraodon nigroviridis PTPRK
Takifugu rubripes PTPRK a
Gasterosteus aculeatus PTPRK
Takifugu rubripes PTPRKb
Danio rerio PTPRK
72 | Gallus gallus PTPRK
84 Taeniopygia guttata PTPRK Hsa6
Mus musculus PTPRK
75 Homo sapiens PTPRK
Oryctolagus cuniculus PTPRK
g7 | Bos taurus PTPRK
Canis familiaris PTPRK
Loxodonta africana PTPRK
75 | Takifugu rubripes PTPRUb
929 Tetraodon nigroviridis PTPRUb
Oryzias latipes PTPRUb
Gasterosteus aculeatus PTPRU
Tetracdon nigroviridis PTPRU a
5 Oryzias latipes PTPRUa
60 Takifugu rubripes PTPRUa
Danio rerio PTPRU
99 | Gallus gallus PTPRU Hsal
I Taeniopygia guttata PTPRU
Homo sapiens PTPRU
89 Mus musculus PTPRU
Macaca mulatta PTPRU
Loxodonta africana PTPRU
65 Oryctolagus cuniculus PTPRU
Bos taurus PTPRU
g6 ' Canis familiaris PTPRU

70

63
69

61

58

57

87

— Ciona savignyi (ENSCSAVP_375)
100 — Ciona intestinalis (ENSCINP_5095)

0.1

Phylogenetic tree of PTPR 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 (-1594.2489) 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 = 2.2658). 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 117 positions in the final dataset.



SRC-related tyrosine kinase family-SRC kinases

Callithrix jacchus FYN
Rattus norvegicus FYN
59 Macaca mulatta FYN
Homo sapiens FYN
Canis familiaris FYN
Monodelphis domestica FYN
98 [ ornithorhy nchus anatinus FYN
Mus musculus FYN
Gallus gallus FYN H53.6
97 Taeniopy gia guttata FYN
Xenopus tropicalis FYN
Danio rerio FYN

Ory zias latipes FYN
Gasterosteus aculeatus FYN
Takifugu rubripes FYN
58 Tetraodon nigroviridis FYN

Tetraodon nigrov iridis FGR
Gasterosteus aculeatus FGR

Takifugu rubripes FGR

Oryzias latipes FGR

Danio rerio FGR

Ornithorhy nchus anatinus FGR

I_— Canis familiaris FGR

Equus caballus FGR Hsal

79 95 Mus musculus FGR
|—L Rattus norvegicus FGR

99 Ory ctolagus cuniculus FGR

Callithrix jacchus FGR
Gorilla gorilla FGR
68 Homo sapiens FGR
90 Macaca mulatta FGR

75

85 | Takifugu rubripes YES1
Tetraodon nigroviridis YES1b
Ory zias latipes YES1b
Danio rerio YES1
Oryzias latipes YES1a
Tetraodon nigroviridis YES1a
71 Gasterosteus aculeatus YES1
Xenopus tropicalis YES1
Ornithorhy nchus anatinus Y ES1
Taeniopy gia guttata YES1 HS&18
Anglis carolinensis YES1
Gallus gallus YES1
Monodelphis domestica YES1
Mus musculus YES1
Canis familiaris YES1
Homo sapiens YES1
86 | Callithrix jacchus YES1
Rattus norvegicus YES1
7g ! Equus caballus YES1

52 — Oryzias latipes SRC
Gasterosteus aculeatus SRC
Danio rerio SRC
Takifugu rubripes SRC
Tetraodon nigroviridis SRC
Anolis carolinensis SRC
Manodelphis domestica SRC
Gallus gallus SRC
Taeniopy gia guttata SRC Hsazo
Xenopus tropicalis SRC
94 | Mus musculus SRC
Rattus norvegicus SRC
Homo sapiens SRC
Callithrix jacchus SRC
Canis familiaris SRC
Equus caballus SRC

77

98

57

Branchiostoma floridae (BAAB4765)

0.05
Phylogenetic tree of the SRC kinases family.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Whelan And Goldman model
[1]. The tree with the highest log likelihood (-1937.3455) 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 = 0.3560). 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 176 positions in the final dataset.



Syndecan proteoglycan family-SDC

67 — Homo sapiens SDC2
Mus musculus SDC2
Canis familiaris SDC2
9;9- Ornithorhynchus anatinus SDC2
Gallus gallus SDC2 Hsa8
64 Anolis carolinensis SDC2
Takifugu rubripes SDC2a
83 98 Tetraodon nigroviridis SDC2
Takifugu rubripes SDC2b
| Branchiostoma floridae (XP_002588429)
Tetraodon nigroviridis SDC4
Gallus gallus SDC4
18 55 - Mus musculus SDC4 Hsa20
Homo sapiens SDC4
% ﬂnis familiaris SDC4
72 Homo sapiens SDC1
99 -Ignis familiaris SDC1
85 Mus musculus SDC1 Hsa2
96 Ornithorhynchus anatinus SDC1
Anolis carolinensis SDC1
Gallus gallus SDC1
92 Takifugu rubripes SDC3
o8 _l— Tetraodon nigroviridis SDC3
100 Anolis carolinensis SDC3
Gallus gallus SDC3 Hsal
Monodelphis domestica SDC3
Mus musculus SDC3
58 ~EHorr’o sapiens SDC3
66 Canis familiaris SDC3
—
0.1

Phylogenetic tree of SDC 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 (-2245.9902) 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 = 1.4873). 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 58 positions in the final dataset.



WNT1 inducible signaling pathway (WISP) protein-WISP

72 — Homo sapiens WISP1
99 | L Canis familiaris WISP1

80 | Mus musculus WISP1

65 gg — Rattus norvegicus WISP1

u Monodelphis domestica WISP1
92 Ornithorhynchus anatinus WISP1 Hsa8
64 4|7 Gallus gallus WISP1
g9 ' Taeniopygia guttata WISP1
- Oryzias latipes WISP1
99 Tetraodon nigroviridis WISP1

97 54 Gasterosteus aculeatus WISP1
98 Takifugu rubripes WISP3
98 _IjGasterosteus aculeatus WISP3
——— Oryzias latipes WISP3
95 Gallus gallus WISP3
29 _|:Taeniopygia guttata WISP3 Hsab
Ornithorhynchus anatinus WISP3
Monodelphis domestica WISP3

84 L Homo sapiens WISP3
89 4H|:I—_h/1us musculus WISP3
75 Rattus norvegicus WISP3

— Ciona savignyi (ENSCSAVP_14374)

84

100 L Ciona savignyi (ENSCSAVP_13965)
ﬁl— Takifugu rubripes WISP2
99 Gasterosteus aculeatus WISP2

L—— Tetraodon nigroviridis WISP2
98 | Mus musculus WISP2

90 7% Rattus norvegicus WISP2 Hsa20
————— Homo sapiens WISP2
100 — Monodelphis domestica WISP2

p” Ornithorhynchus anatinus WISP2

74 [: Gallus gallus WISP2
9 Taeniopygia guttata WISP2

9
Ciona intestinalis (ENSCINP_13895)

r— Ciona intestinalis (ENSCINP_11066)
100 —— Ciona savignyi (ENSCSAVP_14299)

0.05

Phylogenetic tree of WISP 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 (-3259.8946) 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 = 1.6325). 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 94 positions in the final dataset.



