Neighbor Joining Trees of gene families residing on
chromosomes 4, 5, 8 and 10.



Actin filament associated protein - AFAP

Gorilla gorilla AFAP1
64| Pongo abelii AFAP1
76|| Pan troglodytes AFAP1
Homo sapiens AFAP1
Macaca mulatta AFAP1
Gallus gallus AFAP1
Taeniopygia guttata AFAP1
j Mus musculus AFAP1
ggl Rattus norvegicus AFAP1
Felis catus AFAP1
Canis familiaris AFAP1

M delphis domestica AFAP1 H Sa4
Bos taurus AFAP1
52 Equus caballus AFAP1
99 Callithrix_jacchus AFAP1

Oryctolagus cuniculus AFAP1
99| L Xenopus tropicalis AFAP1
l— Tetraodon nigroviridis AFAP1
Takift

gu rubripes AFAP1
4 Danio rerio AFAP1
Gasterosteus aculeatus AFAP1
BSI

Oryzias latipes AFAP1
79 T

akifugu rubripes AFAP1L2
§§ Tetraodon nigroviridis AFAP1L2
96| Gasterosteus aculeatus AFAP1L2

Danio rerio AFAP1L2
I— Oryzias latipes AFAP1L2

————————— Anolis carolinensis AFAP1L2
99 ——— Gallus gallus AFAP1L2
Pongo abelii AFAP1L2
93 Macaca mulatta AFAP1L2
|_ 53)| Gerilla gorilla AFAP1L2
7oll Pan_trogiodytes AFAP1L2 Hsal0
Homo sapiens AFAP1L2
Callithrix jacchus AFAP1L2
Canis familiaris AFAP1L2
Myotis lucifugus AFAP1L2
Felis catus AFAP1L2
Bos taurus AFAP1L2
Loxodonta africana AFAP1L2
Oryctolagus cuniculus AFAP1L2
Equus caballus AFAP1L2
Mus musculus AFAP1L2
73! Rattus norvegicus AFAP1L2
Takifugu rubripes AFAP1L1
|_95|_|: Tetraodon nigroviridis AFAP1L1a
99 Gasterosteus aculeatus AFAP1L1
L Oryzias latipes AFAP1L1a
Tetraodon nigroviridis AFAP1L1b
Oryzias latipes AFAP1L1b
Xenopus tropicalis AFAP1L1
Gallus gallus AFAP1L1
Anolis carolinensis AFAP1L1
Monodelphis domestica AFAP1L1
BQI Mus musculus AFAP1L1
Rattus norvegicus AFAP1L1
61y Bos taurus AFAP1L1 HS&S
Myotis lucifugus AFAP1L1
Equus caballus AFAP1L1
Canis familiaris AFAP1L1
Felis catus AFAP1L1
56 Gorilla gorilla AFAP1L1
Pongo abelii AFAP1L1
Callithrix jacchus AFAP1L1
Loxodonta africana AFAP1L1
Macaca mulatta AFAP1L1
Homo sapiens AFAP1L1
53! Pan troglodytes AFAP1L1

Branchiostoma floridae (XP_002613978)
I Strongylocentrotus purpuratus (XP_800281)
88 Caenorhabditis elegans (F27C1.11)

90|

T

91

—
01

Phylogenetic tree of AFAP family.

Neighbor-Joining tree of the AFAP family members. Uncorrected p-distance was used. Complete-deletion option was used

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site.



Dihydropyrimidinase-like — DPYSL

99; Homo sapiens DPYSL2
Pan troglodytes DPYSL2

92| § Mus musculus DPYSL2

Rattus norvegicus DPYSL2
Bos taurus DPYSL2
Monodelphis domestica DPYSL2
Gallus gallus DPYSL2
100 97— Takifugu rubripes DPYSL2 Hsa8
Tetraodon nigroviridis DPYSL2
Gasterosteus aculeatus DPYSL2a
Danio rerio DPYSL2a
Danio rerio DPYSL2b
Gasterosteus aculeatus DPYSL2b
99 Oryzias latipes DPYSL2

_J{— Danio rerio DPYSL4
Oryzias latipes DPYSL4
e G2 | lus gallus DPYSL4

76 :
100~ Homo sapiens DPYSL4
69 100 —1 Pan troglodytes DPYSL4 H S 3.10

® 100 Bos taurus DPYSL4
53‘| E Mus musculus DPYSL4
100~ Rattus norvegicus DPYSL4

Takifugu rubripes DPYSL3
100,2“—_0ryzias latipes DPYSL3
Gasterosteus aculeatus DPYSL3
L Dpanio rerio DPYSL3
Gallus gallus DPYSL3
Ornithorhynchus anatinus DPYSL3
Monodelphis domestica DPYSL3 Hsab
Bos taurus DPYSL3
9; Homo sapiens DPYSL3
Pan troglodytes DPYSL3
Mus musculus DPYSL3
g7= Rattus norvegicus DPYSL3
68, Tetraodon nigroviridis CRMP1
100 Gasterosteus aculeatus CRMP1
Danio rerio CRMP1
62, Monodelphis domestica CRMP1
97 :Gallus gallus CRMP1
Bos taurus CRMP1
100 99 Homo sapiens CRMP1 H Sa4
98 Pan troglodytes CRMP1
[ J 55| ; Mus musculus CRMP1
99 Rattus norvegicus CRMP1
97 Takifugu rubripes DPYSL5a
Tetraodon nigroviridis DPYSL5a
Gasterosteus aculeatus DPYSL5a
Danio rerio DPYSL5
Takifugu rubripes DPYSL5b
Tetraodon nigroviridis DPYSL5b
Gasterosteus aculeatus DPYSL5b
65 Oryzias latipes DPYSL5 Hsa2
81 Monodelphis domestica DPYSL5
Ornithorhynchus anatinus DPYSL5
98 Mus musculus DPYSL5
100 Rattus norvegicus DPYSL5
Bos taurus DPYSL5
—® 9:2 Homo sapiens DPYSL5
98t Pan troglodytes DPYSL5
99 Drosophila melanogaster (FBpp0112945)
Anopheles gambiae (XP_312810)
Apis mellifera (XP_003250779)
Strongylocentrotus purpuratus (XP_784859)
100~ Ciona intestinalis (ENSCINP_1663)
b Ciona savignyi (ENSCSAVP_18381)
Nematostella vectensis (XP_001638614)
Hydra magnipapillata (XP_002161114)
Oryzias latipes DPYS
Tetraodon nigroviridis DPYS

91

100

100|

100

100

71 —— Monodelphis domestica DPYS
Bos taurus DPYS
1027 Rattus norvegicus DPYS H 8618

Dasypus novemcinctus DPYS
Homo sapiens DPYS

89 96! Pan troglodytes DPYS

—_—
0.05

Phylogenetic tree of DPYSL family.

Neighbor-Joining tree of the DPYSL family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site.



Janus kinase and microtubule interacting protein — JAKMIP

100|

531 Mus musculus JAKMIP2

Rattus norvegicus JAKMIP2
Pongo abelii JAKMIP2

Homo sapiens JAKMIP2

Pan troglodytes JAKMIP2

570 Oryctolagus cuniculus JAKMIP2
Loxodonta africana JAKMIP2
Erinaceus europaeus JAKMIP2
Myotis lucifugus JAKMIP2
Monodelphis domestica JAKMIP2
Ornithorhynchus anatinus JAKMIP2
Anolis carolinensis JAKMIP2
Gallus gallus JAKMIP2

99—~ Taeniopygia guttata JAKMIP2
Xenopus tropicalis JAKMIP2

59

Hsa5

97,

99|

Gasterosteus aculeatus JAKMIP2
Takifugu rubripes JAKMIP2
98 Tetraodon nigroviridis JAKMIP2
Takifugu rubripes JAKMIP1
Tetraodon nigroviridis JAKMIP1

100|

98

Gasterosteus aculeatus JAKMIP1
Oryzias latipes JAKMIP1
Danio rerio JAKMIP1

ﬂr Gallus gallus JAKMIP1
Taeniopygia guttata JAKMIP1

Monodelphis domestica JAKMIP1

100]

100|

Hsa4

96 Mus musculus JAKMIP1

Rattus norvegicus JAKMIP1

1 Canis familiaris JAKMIP1

Felis catus JAKMIP1

Bos_taurus JAKMIP1

Homo sapiens JAKMIP1

Pan troglodytes JAKMIP1

99| Gorilla gorilla JAKMIP1

Macaca mulatta JAKMIP1
Gasterosteus aculeatus JAKMIP3
Oryzias latipes JAKMIP3
Danio rerio JAKMIP3

100

Xenopus tropicalis JAKMIP3
Taeniopygia guttata JAKMIP3
Canis familiaris JAKMIP3
Felis catus JAKMIP3

65 Gorilla gorilla JAKMIP3

87L Pongo abelii JAKMIP3

63| "L Homo sapiens JAKMIP3

Macaca mulatta JAKMIP3

Bos taurus JAKMIP3

Oryctolagus cuniculus JAKMIP3
Myotis lucifugus JAKMIP3

Pteropus vampyrus JAKMIP3

Mus musculus JAKMIP3

100! Rattus norvegicus JAKMIP3

HsalO

Branchiostoma floridae (XP_002608851)

Strongylocentrotus purpuratus (XP_783551)

0.1

Phylogenetic tree of JAKMIP family.
Neighbor-Joining tree of the JAKMIP fam

Drosophila melanogaster (FBpp0290656)

ily members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site.



Leucine-rich, gliomainactivated — LGI

%

S

Homo sapiens LGl
63| Pan troglodytes LGI1
Gorilla gorilla LGI1
Macaca mulatta LGI1
Pongo abelii LGI1
Callithrix jacchus LG
Canis familiaris LGI1
Felis catus LGI1
Bos taurus LGI1
Dasypus novemcinctus LGI1
Pteropus vampyrus LGI1
848 Equus caballus LGI1
Erinaceus europaeus LGI1
Mus musculus LGI1
Rattus norvegicus LGI1
Myotis lucifugus LGI1
0} oryctolagus cuniculus LGI1
Loxodonta africana LGI1
Monodelphis domestica LG
Xenopus tropicalis LG
Gallus gallus LGI1
100 Taeniopygia guttata LGI1
Anolis carolinensis LGl
100~ Takifugu rubripes LGl1a
Tetraodon nigroviridis LGl1a
Oryzias latipes LGl1a
Danio rerio LGl1a
Danio rerio LGI1b
Oryzias latipes LGI1b
Gasterosteus aculeatus LGI1
Takifugu rubripes LGI1b
98 Tetraodon nigroviridis LGI1b
Danio rerio LGl2a
100 Oryzias latipes LGI2
64| Takifugu rubripes LGI2

Gasterosteus aculeatus LGI2

Danio rerio LGI2b
99 X P tropicali: 12
Anolis carolinensis LGI2
Gallus gallus LGI2
Taeniopygia guttata LGI2
Ornithorhynchus anatinus LGI2
Monodelphis domestica LGI2
Loxodonta africana LGI2
Bos taurus LGI2
Myotis lucifugus LGI2
Canis familiaris LGI2
Felis catus LGI2
Equus caballus LGI2
0r Mus musculus LGI2
Rattus norvegicus LGI2
Macaca mulatta LGI2
55|P Callithrix jacchus LGI2
Homo sapiens LGI2
77] Pan troglodytes LGI2
60 Gorilla gorilla LGI2
Pongo abelii LGI2
81 Takifugu rubripes LGI3
Tetraodon nigroviridis LGI3
Gasterosteus aculeatus LGI3
Oryzias latipes LGI3
Danio rerio LGI3

94/
100

Monodelphis domestica LGI3
— pl

Canis familiaris LGI3
100 Myotis lucifugus LGI3
91 Oryctolagus cuniculus LGI3
Mus musculus LGI3
Rattus norvegicus LGI3
Loxodonta africana LGI3
Felis catus LGI3
Equus caballus LGI3
Bos taurus LGI3
Macaca mulatta LGI3
52 Homo sapiens LGI3
Pan troglodytes LGI3
Gorilla gorilla LGI3
Pongo abelii LGI3
Callithrix jacchus LGI3
Monodelphis domestica LGI4

[——— Or nithorhynchus anatinus LGI4

1000 Loxodonta africana LG4
99— Mus musculus LGl4

Rattus norvegicus LG4

Oryctolagus cuniculus LGI4

1, Homo sapiens LGI4

2% Gorilla gorilla LGI4

77 Macaca mulatta LGI4

89 Callithrix jacchus LGI4

Pongo abelii LGI4

Pan troglodytes LGI4

Equus caballus LGI4

Pteropus vampyrus LGI4

Myotis lucifugus LG4

Bos taurus LGI4

Canis familiaris LG4

Felis catus LG4

Br toma floridae (XP_002608998)

Ciona intestinalis (ENSCINP_25248)

100
54
—
——
0.1

Phylogenetic tree of LGI family.

HsalO

Hsa4

Hsa8

Hsal9

Ciona savignyi (ENSCSAVP_10026)

Neighbor-Joining tree of the LGI family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site.



Leucine zipper, putative tumor suppressor — LZTS

99

98

Takifugu rubripes LZTS2b
Tetraodon nigroviridis LZTS2b
Oryzias latipes LZTS2b
Gasterosteus aculeatus LZTS2b

Danio rerio LZTS2
Gasterosteus aculeatus LZTS2a
Oryzias latipes LZTS2a
Takifugu rubripes LZTS2a
Tetraodon nigroviridis LZTS2a
Gallus gallus LZTS2

98

99

M

Ornithorhynchus anatinus LZTS2

Monodelphis domestica LZTS2

Mus musculus LZTS2
Rattus norvegicus LZTS2

99; Homo sapiens LZTS2

acaca mulatta LZTS2

Canis familiaris LZTS2

Bos taurus LZTS2

99 Takifugu rubripes LZTS1
99 Tetraodon nigroviridis LZTS1
94 Gasterosteus aculeatus LZTS1

83

Danio rerio LZTS1

Monodelphis domestica LZTS1
64 Gallus gallus LZTS1
Anolis carolinensis LZTS1

B gal_

56

86

Ornithorhynchus anatinus LZTS1

99I Mus musculus LZTS1

Rattus norvegicus LZTS1
Bos taurus LZTS1
Canis familiaris LZTS1
Macaca mulatta LZTS1
od Callithrix jacchus LZTS1
51 Homo sapiens LZTS1
g4! Pan troglodytes LZTS1

-

Branchiostoma floridae (XP_002603684)

99

Drosophila melanogaster (FBpp0071292)

99; Gallu
Taeni
Xenop

99

97 99

62

99 Ra

97

99[ 1

89

—1

Anopheles gambiae (XP_313830)
s gallus PROSAPIP1a

opygia guttata PROSAPIP1a

us tropicalis PROSAPIP1a

78 Takifugu rubripes PROSAPIP1b

Tetraodon nigroviridis PROSAPIP1b
Gasterosteus aculeatus PROSAPIP1b
Oryzias latipes PROSAPIP1b
Danio rerio PROSAPIP1b
Monodelphis domestica PROSAPIP1b

87y Mus musculus PROSAPIP1b

ttus norvegicus PROSAPIP1b

Homo sapiens PROSAPIP1b

Pan troglodytes PROSAPIP1b

Macaca mulatta PROSAPIP1b

ge| Callithrix jacchus PROSAPIP1b
Canis familiaris PROSAPIP1b
Bos taurus PROSAPIP1b

fugu rubripes NABP3

99 Taki
70||_|:Tetraodon nigroviridis NABP3

Oryzias latipes N4ABP3
Gasterosteus aculeatus N4ABP3
I— Danio rerio NABP3
94— Gallus gallus N4BP3
L Anolis carolinensis N4BP3

99

Xenopus tropicalis NABP3
Monodelphis domestica N4ABP3

SGI: Mus musculus N4BP3

Rattus norvegicus N4ABP3

99

Bos taurus N4ABP3

Canis familiaris NdBP3
Callithrix jacchus NABP3
Macaca mulatta NABP3
Homo sapiens NABP3
Pan troglodytes NABP3

]
0.1

Phylogenetic tree of LZTS family.

Nematostella vectensis (XP_001636379)

Hsal0

Hsa8

Hsa20

Hsab

Neighbor-Joining tree of the LZTS family members. Uncorrected p-distance was used. Complete-deletion
option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that
branch; only the values >50% are presented here. Scale bar shows amino acid substitution per site. * shows

another paralog which is missing in humans

named as PROSAPIPa.



MAX dimerization protein — MXD

Pan troglodytes MXD1
Macaca mulatta MXD1
Homo sapiens MXD1
Monodelphis domestica MXD1
Canis familiaris MXD1
Bos taurus MXD1
Dasypus novemcinctus MXD1
Anolis carolinensis MXD1 Hsa2
Mus musculus MXD1
73 99[ Rattus norvegicus MXD1
Danio rerio MXD1
Oryzias latipes MXD1
Gasterosteus aculeatus MXD1
Takifugu rubripes MXD1
100! Tetraodon nigroviridis MXD1
® Pan troglodytes MXD4a
Macaca mulatta MXD4a
Homo sapiens MXD4a
Mus musculus MXD4a H8a4
Canis familiaris MXD4a
75! Bos taurus MXD4a
Monodelphis domestica MXD4b
85] Gallus gallus MXD4b
Taeniopygia guttata MXD4b
Anolis carolinensis MXD4b
79 Takifugu rubripes MXD4b
Tetraodon nigroviridis MXD4b
Gasterosteus aculeatus MXD4b
50 Oryzias latipes MXD4b
50 Danio rerio MXI1
Oryzias latipes MXI1
Tetraodon nigroviridis MXI1b
Gasterosteus aculeatus MXI1
Takifugu rubripes MXI1
100 Tetraodon nigroviridis MXl1a
98 — Anolis carolinensis MXI1
| Gallus gallus MX11
99 — Myotis lucifugus MXI1
- :_1|Fan troglodytes MXI1 Hsalo
Macaca mulatta MXI1
71 Homo sapiens MXI1
Mus musculus MXI1
Rattus norvegicus MXI1
54| Canis familiaris MXI1
Bos taurus MXI1
Monodelphis domestica MXI1
Ornithorhynchus anatinus MXI1

62

98

62

78 Branchiostoma floridae (XP_002609088)
—®

Strongylocentrotus purpuratus (XP_783115)
92 Takifugu rubripes MXD3

Tetraodon nigroviridis MXD3
78 Gasterosteus aculeatus MXD3
100 Oryzias latipes MXD3
Danio rerio MXD3
Xenopus tropicalis MXD3
Anolis carolinensis MXD3
e Monodelphis domestica MXD3
97 Homo sapiens MXD3
61 L Macaca mulatta MXD3 Hsa5
96 Myotis lucifugus MXD3
Bos taurus MXD3
Erinaceus europaeus MXD3
Pan troglodytes MXD3
Canis familiaris MXD3
Mus musculus MXD3
84 Rattus norvegicus MXD3
Ciona intestinalis (ENSCINP_35704)
1 Caenorhabditis elegans (R03ES.1)

87

91

92

0.05

Phylogenetic tree of MXD family.

Neighbor-Joining tree of the MXD family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values >50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is
missing in humans MXD4b.



Neuron-specific protein family — NSG

Pan troglodytes NSG1
6o Macaca mulatta NSG1
62| I Homo sapiens NSG1
Canis familiaris NSG1
Bos taurus NSG1
2 Rattus norvegicus NSG1

60 Mus musculus NSG1

Monodelphis domestica NSG1 H
sa4

. Gallus gallus NSG1

51 Taeniopygia guttata NSG1

Anolis carolinensis NSG1

l b Xenopus_tropicalis NSG1

99[ Takifugu rubripes NSG1
Tetraodon nigroviridis NSG1

100 E Gasterosteus aculeatus NSG1
Oryzias latipes NSG1

—9% g2r— Takifugu rubripes NSG2
99| '[Tetraodon nigroviridis NSG2

99 Gasterosteus aculeatus NSG2

Danio rerio NSG2
go[ Gallus gallus NSG2

Taeniopygia guttata NSG2

100]
Anolis carolinensis NSG2

Xenopus_tropicalis NSG2 H Sa5
Monodelphis domestica NSG2

&

GEI Mus musculus NSG2
Rattus norvegicus NSG2

Homo sapiens NSG2
Pan troglodytes NSG2
Macaca mulatta NSG2

100,

°° Canis familiaris NSG2
Bos taurus NSG2

98| Gasterosteus aculeatus CALY
98 r Oryzias latipes CALY
Danio rerio CALY
] p—————— Bos taurus CALY

96~ Mus musculus CALY
Rattus norvegicus CALY H Salo

100

84| Canis familiaris CALY
76 Macaca mulatta CALY
91]] Homo sapiens CALY
731 Pan troglodytes CALY
Ciona_savignyi (ENSCSAVP_16649)
Branchiostoma floridae (XP_002607944)

Apis mellifera (XP_393213)

0.1

Phylogenetic tree of NSG family.

Neighbor-Joining tree of the NSG family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Protein phosphatase 2, regulatory subunit B — PPP2R2

Pan troglodytes PPP2R2A
Mus musculus PPP2R2A
Homo sapiens PPP2R2A
Gallus gallus PPP2R2A
Monodelphis domestica PPP2R2A
99 Anolis carolinensis PPP2R2A

' Xenopus tropicalis PPP2R2A

Gasterosteus aculeatus PPP2R2Aa
‘ I Oryzias latipes PPP2R2Aa
—————— Danio rerio PPP2R2A
— Oryzias latipes PPP2R2Ab
Gasterosteus aculeatus PPP2R2Ab

99
71 5# [ Takifugu rubripes PPP2R2A
99

Tetraodon nigroviridis PPP2ZR2A

98/

93 Takifugu rubripes PPP2R2D
Tetraodon nigroviridis PPP2R2D
28 Gasterosteus aculeatus PPP2R2D
Danio rerio PPP2R2D
Gallus gallus PPP2R2D
Anolis carolinensis PPP2R2D
g Mus musculus PPP2R2D
Rattus norvegicus PPP2R2D

Macaca mulatta PPP2R2D
_L1 Homo sapiens PPP2R2D
a9 96! Pan troglodytes PPP2R2D
‘ Pan troglodytes PPP2R2C

%! Macaca mulatta PPP2R2C
29 | Homo sapiens PPP2R2C
Mus musculus PPP2R2C
Monodelphis domestica PPP2R2C

100 I:Gallus gallus PPP2R2C
Anolis carolinensis PPP2R2C
100 Xenopus tropicalis PPP2R2C

—— Oryzias latipes PPP2R2C
Gasterosteus aculeatus PPP2R2C

100

52 I: Takifugu rubripes PPP2R2C
86 Tetraodon nigroviridis PPP2R2C
_33. g7p— Takifugu rubripes PPP2R2B
El:E Tetraodon nigroviridis PPP2R2B
100 Gasterosteus aculeatus PPP2R2B

_|““ Oryzias latipes PPP2R2B
Danio rerio PPP2R2B

98 ————— Xenopus tropicalis PPP2R2B
Gallus gallus PPP2R2B
Anolis carolinensis PPP2R2B
Monodelphis domestica PPP2R2B
Pan troglodytes PPP2R2B
Homo sapiens PPP2R2B
Macaca mulatta PPP2R2B
58 Mus musculus PPP2R2B
Branchiostoma floridae (XP_002609015)
—I Drosophila melanogaster (FBpp0081668)

—
0.02

Phylogenetic tree of PPP2R2 family.

Neighbor-Joining tree of the PPP2R2 family members. Uncorrected p-distance was used. Complete-deletion option
was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch;
only the values >50% are presented here. Scale bar shows amino acid substitution per site.



Regulator of G-protein signaling — RGS

Mus musculus RGS6
99| Rattus norvegicus RGS6
Pan troglodytes RGS6
66 Homo sapiens RGS6
Gallus gallus RGS&S
79 Xenopus tropicalis RGS6
Oryzias latipes RGS6a HS&14
Tetraodon nigroviridis RGS6a
Gasterosteus aculeatus RGS6
Oryzias latipes RGS6b
Takifugu rubripes RGS6
99 6472 Tetraodon nigroviridis RGS6b
Gas%erosteus aculeatus RGS7
Oryzias latipes RGS7

Danio rerio RGS7
Takifugu rubripes RGS7
Tetraodon nigroviridis RGS7
Monodelphis domestica RGS7
Ornithorhynchus anatinus RGS7 Hsal
Gallus gallus RGS7
0, Homo sapiens RGS7
Pan troglodytes RGS7
Mus musculus RGS7
3! Rattus norvegicus RGS7

Branchiostoma floridae (XP_002610084)
Drosophila melanogaster (FBpp0300193)
Strongylocentrotus purpuratus (XP_787995)
Drosophila melanogaster (FBpp0289455)

83; Homo sapiens RGS9
Pan troglodytes RGS9
81 66 Mus musculus RGS9
90[] 83! Rattus norvegicus RGS9
| | Monodelphis domestica RGS9

100 Gallus gallus RGS9
Ggsterosteus aculeatus RGS9 Hsa17

Danio rerio RGS9
97 2 Takifugu rubripes RGS9
9 Tetraodon nigroviridis RGS9

6
_? 95 ?—Iomo sapiens RGS11
9 99 Pan troglodytes RGS11
@ Mus musculus RGS11
99

Rattus norvegicus RGS11

Monodelphis domestica RGS11
92 64 Xenopus tropicalis RGS11
Ornithorhynchus anatinus RGS11
Gallus gallus RGS11 Hsa16

74 Danio rerio RGS11
88 Takifugu rubripes RGS11
74| Tetraodon nigroviridis RGS11
Gasterosteus aculeatus RGS11
e Oryzias latipes RGS11

I Strongylocentrotus purpuratus (XP_782272)
Nematostella vectensis (XP_001626451)
Ciona intestinalis (ENSCINP_31472)
Ciona intestinalis (ENSCINP_34043)
97, Homo sapiens RGS10
- Pan troglodytes RGS10
Mus musculus RGS10
99 68 Rattus norvegicus RGS10
100 OGaILus'g];alluhs RGS10 RGS10
rnithorhynchus anatinus
69 I—Xenopus tropicalis RGS10 Hsalo
Danio rerio RGS10
Takifugu rubripes RGS10
91 o Gasterosteus aculeatus RGS10
68 Oryzias latipes RGS10
82 Drosophila melanogaster (FBpp0293211)
Branchiostoma floridae (XP_002609053)
Strongylocentrotus purpuratus (XP_003725644)
52 Ciona intestinalis (ENSCINP_31706)
Nematostella vectensis (XP_001635189)
98, Homo sapiens RGS14
Pan troglodytes RGS14
89 Monodelphis domestica RGS14
79 Mus musculus RGS14 Hsa5
20 99! Rattus norvegicus RGS14
1 Gallus gallus RGS14
Xenopus tropicalis RGS14
70] Tetraodon nigroviridis RGS12A
gof] Gasterosteus aculeatus RGS12A *
Takifugu rubripes RGS12a
Oryzias latipes RGS12A
Takifugu rubripes RGS12B
Gasterosteus aculeatus RGS12p
Oryzias latipes RGS12B
Tetracdon nigroviridis RGS12B
Danio rerio RGS12B Hsa4
Xenopus tropicalis RGS12
Homo sapiens RGS12
Pan troglodytes RGS12
Gallus gallus RGS12
Monodelphis domestica RGS12
Mus musculus RGS12
Rattus norvegicus RGS12
Ornithorhynchus anatinus RGS12

#

82

100

0.05

Phylogenetic tree of RGS family.

Neighbor-Joining tree of the RGS family members. Uncorrected p-distance was used. Complete-deletion option
was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch;
only the values >50% are presented here. Scale bar shows amino acid substitution per site. * representing another
paralog which is missing in tetrapods named as RGS12A by our group.



Serine/threonine kinase 32 — STK32

Homo sapiens STK32A

95] Pan troglodytes STK32A
Gorilla gorilla STK32A
Pongo abelii STK32A
Macaca mulatta STK32A
Callithrix jacchus STK32A
Myotis lucifugus STK32A
Oryctolagus_cuniculus STK32A
Mus musculus STK32A
Rattus norvegicus STK32A
Loxodonta africana STK32A
Canis familiaris STK32A
Felis catus STK32A

Bos taurus STK32A

Equus caballus STK32A

86

Monodelphis domestica STK32A
86 — Anolis carolinensis STK32A
62 Taeniopygia guttata STK32A
94

Xenopus tropicalis STK32A

10E Tetraodon nigroviridis STK32Aa

Tetraodon nigroviridis STK32Ab
95 Danio rerio STK32A

_|55 E Takifugu rubripes STK32A

95 Gasterosteus aculeatus STK32A

88— Gallus gallus STK32B
Taeniopygia guttata STK32B
Monodelphis domestica STK32B
Ornithorhynchus anatinus STK32B
Xenopus tropicalis STK32B
Mus musculus STK32B
Rattus norvegicus STK32B
79r Canis familiaris STK32B
Felis catus STK32B
Loxodonta africana STK32B
Oryctolagus_cuniculus STK32B
Callithrix jacchus STK32B
Pongo abelii STK32B

® Macaca mulatta STK32B
Homo sapiens STK32B
Pan troglodytes STK32B
Gorilla gorilla STK32B
100 Drosophila melanogaster (FBpp0288688)
52 Anopheles gambiae (XP_565883)
Apis mellifera (XP_397018)
Branchiostoma floridae (XP_002603827)
Caenorhabditis elegans (M03C11.1)
74 Nematostella vectensis (XP_001640798)
Strongylocentrotus purpuratus (XP_796535)
Ciona intestinalis (ENSCINP_12550)
95 Takifugu rubripes STK32C
Tetraodon nigroviridis STK32C
55

Gasterosteus aculeatus STK32C
Oryzias latipes STK32C
94, Gallus gallus STK32C
Taeniopygia guttata STK32C
Anolis carolinensis STK32C
Monodelphis domestica STK32C
Bos taurus STK32C
Myotis lucifugus STK32C

Loxodonta africana STK32C
80|l 97 Canis familiaris STK32C

Felis catus STK32C
Equus caballus STK32C
Mus musculus STK32C
Rattus norvegicus STK32C
Gorilla gorilla STK32C
Callithrix jacchus STK32C
Homo sapiens STK32C
Pan troglodytes STK32C
Pongo abelii STK32C

100

74

0.05

Phylogenetic tree of STK32 family.

Hsab

Hsa4

HsalO

Neighbor-Joining tree of the STK32 family members. Uncorrected p-distance was used. Complete-deletion
option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that

branch; only the values >50% are presented here. Scale bar shows amino acid substitution per site.



Family with sequence similarity 13-FAM13

Homo sapiens FAM13A
Pan troglodytes FAM13A
Gorilla gorilla FAM13A
Pongo abelii FAM13A
Macaca mulatta FAM13A
Equus caballus FAM13A
— Callithrix jacchus FAM13A
— Felis catus FAM13A
Bos taurus FAM13A
L Canis familiaris FAM13A
Myotis lucifugus FAM13A
Rattus norvegicus FAM13A H Sa4
99 Mus musculus FAM13A
Taeniopygia guttata FAM13A
99l Gallus gallus FAM13A
Xenopus tropicalis FAM13A
Anolis carolinensis FAM13A
I— Danio rerio FAM13A
Gasterosteus aculeatus FAM13A
Oryzias latipes FAM13A
Tetraodon nigroviridis FAM13A
86 Takifugu rubripes FAM13A
Homo sapiens FAM13B
68| Pan troglodytes FAM13B
gg| | Gorilla gorilla FAM13B
Pongo abelii FAM13B
Macaca mulatta FAM13B
Callithrix jacchus FAM13B
Monodelphis domestica FAM13B
Myotis lucifugus FAM13B
Oryctolagus cuniculus FAM13B
71 Equus caballus FAM13B
Bos taurus FAM13B
Loxodonta Africana FAM13B
Felis catus FAM13B
98 72! Canis familiaris FAM13B
Mus musculus FAM13B Hsa5

93[ Rattus norvegicus FAM13B

89 Anolis carolinensis FAM13B
i EGaIIus gallus FAM13B
76 Taeniopygia guttata FAM13B

Xenopus tropicalis FAM13B
Danio rerio FAM13B
94 Takifugu rubripes FAM13B
97 Tetraodon nigroviridis FAM13B
81 Gasterosteus aculeatus FAM13B
73 Oryzias latipes FAM13B
58; Homo sapiens FAM13C
r(® 53[l Gorilla gorilla FAM13C
Pan troglodytes FAM13C
Macaca mulatta FAM13C
Pongo abelii FAM13C
Myotis lucifugus FAM13C
Loxodonta Africana FAM13C
Felis catus FAM13C
Canis familiaris FAM13C
Oryctolagus cuniculus FAM13C
Equus caballus FAM13C
Bos taurus FAM13C HsalO
Callithrix jacchus FAM13C
Ornithorhynchus anatinus FAM13C
Monodelphis domestica FAM13C
— Rattus norvegicus FAM13C
58 ——— Mus musculus FAM13C

83 Anolis carolinensis FAM13C
63| E Taeniopygia guttata FAM13C
99 Gallus gallus FAM13C

Ty Danio rerio FAM13c

Oryzias latipes FAM13C

—99|— Gasterosteus aculeatus FAM13C

Branchiostoma floridae (XP_002587093)
Strongylocentrotus purpuratus (XP_791980)

50

99

91

99

97

75

99

Phylogenetic tree of FAM13 family.

Neighbor-Joining tree of the FAM13 family members. Uncorrected p-distance was used. Complete-deletion
option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that
branch; only the values >50% are presented here. Scale bar shows amino acid substitution per site.



Family with sequence similarity 53-FAM53

Homo sapiens FAM53B
Pan troglodytes FAM53B
41| Gorilla gorilla FAM53B
Macaca mulatta FAM53B
38] Pongo abelii FAM53B
Callithrix jacchus FAM53B
Canis familiaris FAM53B
71 Felis catus FAM53B
Equus caballus FAM53B
Pteropus vampyrus FAM53B
Oryctolagus cuniculus FAM53B
Mus musculus FAM53B
35| | 84! Rattus norvegicus FAM53B
Bos taurus FAM53B Hsal0
Loxodonta Africana FAM53B
Anolis carolinensis FAM53B
Gallus gallus FAM53B
Monodelphis domestica FAM53B
38 Taeniopygia guttata FAM53B
98 59 Tetraodon nigroviridis FAM53Ba
Oryzias latipes FAM53Ba
Gasterosteus aculeatus FAM53Ba
Danio rerio FAM53B
Gasterosteus aculeatus FAM53b
Oryzias latipes FAM53Bb
Takifugu rubripes FAM53B
Tetraodon nigroviridis FAM53Bb
85~ Homo sapiens FAM53A
Gorilla gorilla FAM53A
Pan troglodytes FAM53A
Pongo abelii FAM53A
Callithrix jacchus FAM53A
Macaca mulatta FAM53A
Rattus norvegicus FAM53A
991: Mus musculus FAMS3A Hsa4
Canis familiaris FAM53A
Loxodonta Africana FAM53A
80 Monodelphis domestica FAM53A
71 Ornithorhynchus anatinus FAM53A
Gallus gallus FAM53A
98| 68 Taeniopygia guttata FAMS3A
Xenopus tropicalis FAM53A
Homo sapiens FAM53C
Pan troglodytes FAM53C
6_% Gorilla gorilla FAM53C
Callithrix jacchus FAM53C
Pongo abelii FAM53C
27| Macaca mulatta FAM53C
Oryctolagus cuniculus FAM53C
Canis familiaris FAM53C
Felis catus FAM53C
Bos taurus FAM53C
Equus caballus FAM53C H8a5
Myotis lucifugus FAM53C
32|~ Pteropus vampyrus FAM53C
Loxodonta Africana FAM53C
Erinaceus europaeus FAM53C
96 Rattus norvegicus FAM53C

16,

99

96|

79 36

99

76 64! Mus musculus FAM53C
9 | Monodelphis d stica FAM53C
Anolis carolinensis FAM53C

Xenopus tropicalis FAM53C

Takifugu rubripes FAM53C
ﬂE Oryzias latipes FAM53C
52 Danio rerio FAM53C

Nematostella vectensis (XP_001632413)
Ciona intestinalis (ENSCINP_14954)

92

[o—

0.1

Phylogenetic tree of FAM53 family.

Neighbor-Joining tree of the FAMS53 family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Pituitary homeobox-PITX

Homo sapiens PITX1
68 Macaca mulatta PITX1
50|l Pan troglodytes PITX1
57/f Canis familiaris PITX1
Pteropus vampyrus PITX1
100fl Bos taurus PITX1
Mus musculus PITX1
961 Rattus norvegicus PITX1 Hsab
100 99— Gallus gallus PITX1
Taeniopygia guttata PITX1
Monodelphis domestica PITX1
Xenopus tropicalis PITX1
—— Danio rerio PITX1
100 Tetraodon nigroviridis PITX1
7TETakifugu rubripes PITX1
Oryzias latipes PITX1
7_% Canis familiaris P_ITX2
Oryctolagus cuniculus PITX2
56| Macaca mulatta PITX2
Pan troglodytes PITX2
84| Homo sapiens PITX2
- Bos taurus PITX2 Hsa4
Rattus norvegicus PITX2
g7p7' Mus musculus PITX2
Taeniopygia guttata PITX2
Gallus gallus PITX2
Xenopus tropicalis PITX2
Danio rerio PITX2
Oryzias latipes PITX2
93 Gasterosteus aculeatus PITX2
64| | Tetraodon nigroviridis PITX2
89! Takifugu rubripes PITX2
Homo sapiens PITX3A
Macaca mulatta PITX3A
65| ' Pan troglodytes PITX3A
Mus musculus PITX3A
Rattus norvegicus PITX3A
Oryctolagus cuniculus PITX3A Hsalo
Pteropus vampyrus PITX3A
Canis familiaris PITX3A
Bos taurus PITX3A
L Monodelphis domestica PITX3A
Ornithorhynchus anatinus PITX3A

100

55

100

100

84 Gallus gallus PITX3B
Taeniopygia guttata PITX3B
Xenopus tropicalis PITX3B
Anolis carolinensis PITX3B
Tetraodon nigroviridis PITX3B
Danio rerio PITX3B

64 Oryzias latipes PITX3B
Branchiostoma floridae (XP_002595953)

100! Strongylocentrotus purpuratus (XP_782344)

Phylogenetic tree of PITX family.

Neighbor-Joining tree of the PITX family members. Uncorrected p-distance was used. Complete-deletion
option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting
that branch; only the values >50% are presented here. Scale bar shows amino acid substitution per site. *

represents another paralog missing in mammals named as PITX3B



PDZ and LIM domain protein-PDLIM

Homo sapiens_PDLIM1
66| Pan troglodytes_PDLIM1
Pongo abelii_PDLIM1
Gorilla gorilla_PDLIM1
Macaca mulatta_PDLIM1
Canis familiaris_PDLIM1
Equus caballus_PDLIM1
Loxodonta Africana_PDLIM 1
Felis catus_PDLIM1
51 = Bos taurus_PDLIM1
Myotis lucifugus_PDLIM1

Pteropus vam pyrus_PDLIM1 Hsalo
Mus musculus_PDLIM1
80— Rattus norvegicus_PDLIM1
Monodelphis domestica_PDLIM1
Gallus gallus_PDLIM1
Anolis carolinensis_PDLIM1
Taeniopygia guttata_PDLIM1
Danio rerio_PDLIM1
Takifugu rubripes_PDLIM1
Gasterosteus aculeatus_PDLIM1
Oryzias latipes_PDLIM1
Homo sapiens_PDLIM4
74 Pan troglodytes_PDLIM4

Gorilla gorilla_PDLIM4
73|| Pongo abelii_PDLIM4
Macaca mulatta_PDLIM4
Callithrix jacchus_PDLIM4
Oryctolagus cuniculus_PDLIM4
Rattus norvegicus_PDLIM4
Mus musculus_PDLIM4
Equus caballus_PDLIM4 H 5
Myotis lucifugus_PDLIM4 Sa
Bos taurus_PDLIM4
Loxodonta Africana_PDLIM4
Felis catus_PDLIM4

53

50

86
| 61 Canis familiaris_PDLIM4
Monodelphis domestica_PDLIM4

98 Anolis carolinensis_PDLIM4
75 Taeniopygia guttata_PDLIM4
89/ Gallus gallus_PDLIM4

Homo sapiens_PDLIM3

Gorilla gorilla_PDLIM3

Pan troglodytes_PDLIM3
Pteropus vampyrus_PDLIM3
Erinaceus europaeus_PDLIM3
Oryctolagus cuniculus_PDLIM3
Canis familiaris_PDLIM3
Myotis lucifugus_PDLIM3
Monodelphis domestica_PDLIM3

Equus caballus_PDLIM3

Rattus norvegicus_PDLIM3 Hsa4
Callithrix jacchus_PDLIM3
Anolis carolinensis_PDLIM3
Taeniopygia guttata_PDLIM3
Xenopus tropicalis_PDLIM3

72 Danio rerio_PDLIM3

| —

[ Gasterosteus aculeatus_PDLIM3
uL‘l_:Oryzias latipes_PDLIM3
Tetraodon nigroviridis_PDLIM3
Nem lla vectensis (CCH23117)
Ciona savignyi (ENSCSAVP_8146)
Hydra magnipapillata (XP_002160346)
Strongylocentrotus purpuratus (XP_796868)
= Anopheles gambiae (XP_001688110)
98 Drosophila melanogaster (FBpp0099801)
57 Apis mellifera (XP_393687)
Homo sapiens_PDLIM2
Gorilla gorilla_PDLIM2
Pan troglodytes_PDLIM2
Pongo abelii_PDLIM2
Callithrix jacchus_PDLIM2
Loxodonta Africana_PDLIM2
58 k= Equus caballus_PDLIM2
Felis catus_PDLIM2
Myotis lucifugus_PDLIM2
Canis ramiligariS:PDLIMZ Hsa8
Bos taurus_PDLIM2
Oryctolagus i _PDLIM2
Erinaceus europaeus_PDLIM2
Rattus norvegicus_PDLIM2

[ _MEMLIS musculus_PDLIM2
Anolis carolinensis_PDLIM2

99 nio rerio_PDLIM2
—,;JI_EMas laipes_PDLINZ
Gasterosteus aculeatus_PDLIM2
Ciona intestinalis (ENSCINP_31248)
Branchiostoma floridae (XP_002601625)

Caenor is elegans (K01A6.2a)

—
57

100

62

100

54

——

0.1

Phylogenetic tree of PDLIM family.

Neighbor-Joining tree of the PDLIM family members. Uncorrected p-distance was used. Complete-deletion option
was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch;
only the values >50% are presented here. Scale bar shows amino acid substitution per site.



Lysyl oxidase homolog-LOXL

Homo sapiens LOXL3
Pan troglodytes LOXL3
g2 Macaca mulatta LOXL3
Callithrix jacchus LOXL3
Equus caballus LOXL3
Mus musculus LOXL3
63|l Rattus norvegicus LOXL3
Canis familiaris LOXL3 Hsa2
Bos taurus LOXL3
Monodelphis domestica LOXL3
Taeniopygia guttata LOXL3
Anolis carolinensis LOXL3
Danio rerio LOXL3
Tetraodon nigroviridis LOXL3
Gasterosteus aculeatus LOXL3
61 Oryzias latipes LOXL3
73jHomo sapiens LOXL4
60 9572 Pan troglodytes LOXL4
Macaca mulatta LOXL4
Callithrix jacchus LOXL4
Pteropus vampyrus LOXL4
g9gl Canis familiaris LOXL4
Rattus norvegicus LOXL4 H Salo
g7= Mus musculus LOXL4
Equus caballus LOXL4
Bos taurus LOXL4
Anolis carolinensis LOXL4
Gallus gallus LOXL4
Monodelphis domestica LOXL4
Homo sapiens LOXL2
Callithrix jacchus LOXL2
Bos taurus LOXL2
Pteropus vampyrus LOXL2
Canis familiaris LOXL2
Equus caballus LOXL2
Ornithorhynchus anatinus LOXL2
Monodelphis domestica LOXL2
_rRattus norvegicus LOXL2 Hsa8
78— Mus musculus LOXL2
Gallus gallus LOXL2
Danio rerio LOXL2A
Oryzias latipes LOXL2A
Gasterosteus aculeatus LOXL2:A
Tetraodon nigroviridis LOXL2A
Takifugu rubripes LOXL2A
Danio rerio LOXL2B
Oryzias latipes LOXL2B *
Gasterosteus aculeatus LOXL2B
Tetraodon nigroviridis LOXL2IB
9g9k= Takifugu rubripes LOXL2B
Branchiostoma floridae (XP_002608349)
54‘| : Ciona intestinalis (ENSCINP_13067)
100 Ciona savignyi (ENSCSAVP_11339)
Homo sapiens LOX
70] Pan troglodytes LOX
Macaca mulatta LOX
Callithrix jacchus LOX
Bos taurus LOX
Dasypus novemcinctus LOX
Canis familiaris LOX
Mus musculus LOX
Rattus norvegicus LOX H Sa5
Equus caballus LOX
Taeniopygia guttata LOX
Anolis carolinensis LOX
Gallus gallus LOX
Ornithorhynchus anatinus LOX
Danio rerio LOX
Oryzias latipes LOX
Gasterosteus aculeatus LOX
Tetraodon nigroviridis LOX
97k== Takifugu rubripes LOX
Homo sapiens LOXL1
58| Pan troglodytes LOXL1
—wa 54| | Macaca mulatta LOXL1
Callithrix jacchus LOXL1
L Bos taurus LOXLA
98 Mus musculus LOXL1
6 89! Rattus norvegicus LOXL1 H Sa15
o7 Monodelphis domestica LOXL1
Anolis carolinensis LOXL1
Gallus gallus LOXL1
85 Tetraodon nigroviridis LOXL1
Takifugu rubripes LOXL1
Oryzias latipes LOXL1
Danio rerio LOXL1
67 Gasterosteus aculeatus LOXL1
Hydra magnipapillata (XP_002160127)
Nematostella vectensis (XP_001631962)

50

53

99|

79

90|

EL

91

——]

0.1

Phylogenetic tree of LOXL family.

Neighbor-Joining tree of the LOXL family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralog named
as LOXL2B by our group.



GDNF family receptor alpha-GFRA

_"""‘ 100)

95]

92|

70; Homo sapiens GFRA1
Pan troglodytes GFRA1
Canis familiaris GFRA1
Bos taurus GFRA1
Mus musculus GFRA1
Rattus norvegicus GFRA1
Gallus gallus GFRA1
Taeniopygia guttata GFRA1
Xenopus tropicalis GFRA1
Takifugu rubripes GFRA1
Oryzias latipes GFRA1a
Danio rerio GFRA1
Oryzias latipes_GFRA1b
Tetraodon nigroviridis GFRA1
Gasterosteus aculeatus GFRA1
58 Homo sapiens GFRA2
59) Macaca mulatta GFRA2
628 pap troglodytes GFRA2
83| L Canis familiaris GFRA2
Bos taurus GFRA2
Rattus norvegicus GFRA2
67% Mus musculus GFRA2
Ornithorhynchus anatinus GFRA2
Monodelphis domestica GFRA2
Gallus gallus GFRA2

Oryzias latipes GFRA2
Gasterosteus aculeatus GFRA2

Homo sapiens GFRA4

Macaca mulatta GFRA4

Pan troglodytes GFRA4

Canis familiaris GFRA4

Erinaceus europaeus GFRA4

Oryctolagus cuniculus GFRA4
Bos taurus GFRA4

100]

E Rattus norvegicus GFRA4
100 Mus musculus GFRA4

551 Homo sapiens GFRA3
100k~ Pan troglodytes GFRA3
68 Macaca mulatta GFRA3
Bos taurus GFRA3
58! Canis familiaris GFRA3
 Rattus norvegicus GFRA3

100= Mus musculus GFRA3

100|

Oryctolagus cuniculus GFRA3
Monodelphis domestica GFRA3

Ciona intestinalis (ENSCINP_9921)

Branchiostoma floridae (XP_002593619)

55

Strongylocentrotus purpuratus (XP_792667)

Apis mellifera (XP_624040)

58]

100)

94

971 Homo sapiens GFRAL

Pan troglodytes GFRAL

Macaca mulatta GFRAL

Canis familiaris GFRAL

Bos taurus GFRAL

Oryctolagus cuniculus GFRAL
Rattus norvegicus GFRAL

Mus musculus GFRAL
Ornithorhynchus anatinus GFRAL
Monodelphis domestica GFRAL

:Taeniopygia guttata GFRAL
100! Gallus gallus GFRAL

Gasterosteus aculeatus GFRAL

103I

Tetraodon nigroviridis GFRAL

Hsal0

Hsa8

Hsa20

Hsab

Hsab

0.05

Phylogenetic tree of GFRA family.

Neighbor-Joining tree of the GFRA family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Receptor expression-enhancing protein-REEP

Homo sapiens REEP1
Mus musculus REEP1
Pan troglodytes REEP1
Rattus norvegicus REEP1
Monodelphis domestica REEP1
Anolis carolinensis REEP1
u Gallus gallus REEP1
Danio rerio REEP1
Oryzias latipes REEP1
Gasterosteus aculeatus REEP1
Takifugu rubripes REEP1
99 Tetraodon nigroviridis REEP1
R Homo sapiens REEP2
Mus musculus REEP2
64| Pan troglodytes REEP2
93 Monodelphis domestica REEP2
Rattus norvegicus REEP2
Anolis carolinensis REEP2
96 Danio rerio REEP2
Gasterosteus aculeatus REEP2
gi 50l Tetraodon nigroviridis REEP2
73! Takifugu rubripes REEP2
96, Homo sapiens REEP4
86| !Pan troglodytes REEP4
Mus musculus REEP4
88l Rattus norvegicus REEP4
Monodelphis domestica REEP4
Anolis carolinensis REEP4
69; Homo sapiens REEP3
Pan troglodytes REEP3
Mus musculus REEP3
60! Rattus norvegicus REEP3
Anolis carolinensis REEP3
Gallus gallus REEP3
93— Tetraodon nigroviridis REEP3
Takifugu rubripes REEP3
Oryzias latipes REEP3
Danio rerio REEP3
Strongylocentrotus purpuratus (XP_786990)
Branchiostoma floridae (XP_002597072)
99; Homo sapiens REEP5
73 Pan troglodytes REEP5
58 Monodelphis domestica REEP5
Mus musculus REEP5S
93— Rattus norvegicus REEP5
Gallus gallus REEP5 Hsas
86 Anolis carolinensis REEP5
Danio rerio REEP5

9% Gasterosteus aculeatus REEP5
IWL|:Takifugu rubripes REEP5
75 Oryzias latipes REEP5

73 93 Homo sapiens REEP6
ERNUS norvegicus REEP6
Monodelphis domestica REEP6

60 Oryzias latipes REEP6
Gasterosteus aculeatus REEP6a
Tetraodon nigroviridis REEP6a H Salg
Takifugu rubripes REEP6a

Danio rerio REEP6a

Danio rerio REEP6b

Gasterosteus aculeatus REEP6b
Tetraodon nigroviridis REEP6b
99 Takifugu rubripes REEP6b

100

64

76

100

98

97

78

]
005

Phylogenetic tree of REEP family.

Neighbor-Joining tree of the REEP family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Sorbin and SH3 domain containing-SORBS

90, Homo sapiens SH3RF1
Pan troglodytes SH3RF1
80 Mus musculus SH3RF1
100 Rattus norvegicus SH3RF1
Monodelphis domestica SH3RF1
L Gallus gallus SH3RF1 Hsa4

il:Takifugu rubripes SH3RF1
Tetraodon nigroviridis SH3RF1

96 Danio rerio SH3RF1
51‘|_E6asterosteus aculeatus SH3RF1
89 Oryzias latipes SH3RF1
—99. 100 Homo sapiens SH3RF3
| Pan troglodytes SH3RF3

r Mus musculus SH3RF3
99L- Rattus norvegicus SH3RF3
L Bos taurus SH3RF3 Hsaz

Gallus gallus SH3RF3
100 Takifugu rubripes SH3RF3
95 Oryzias latipes SH3RF3
- 70 Gasterosteus aculeatus SH3RF3
91 Tetraodon nigroviridis SH3RF3
97,Homo sapiens SH3RF2
98] 1Pan troglodytes SH3RF2
Bos taurus SH3RF2
Monodelphis domestica SH3RF2 Hsa5
100 Rattus norvegicus SH3RF2
95 Mus musculus SH3RF2
® 100 l— Ornithorhynchus anatinus SH3RF2
Gallus gallus SH3RF2

Apis mellifera (XP_393153)
_MEopheles gambiae (XP_001687850)
Drosophila melanogaster (FBpp0297628)

—— Branchiostoma floridae (XP_002596050)

Homo sapiens SORBS2
100 90| Mus musculus SORBS2
100 Rattus norvegicus SORBS2
Pan troglodytes SORBS2

Gallus gallus SORBS2
] Danio rerio SORBS2 Hsa4
74— Takifugu rubripes SORBS2
Tetraodon nigroviridis SORBS2
Gasterosteus aculeatus SORBS2
Oryzias latipes SORBS2
L & 93 Homo sapiens SORBS3
56 Pan troglodytes SORBS3
Mus musculus SORBS3 Hsa8
5L Rattus norvegicus SORBS3
Bos taurus SORBS3
Rattus norvegicus SORBS1
Pan troglodytes SORBS1
67 Homo sapiens SORBS1
99 Mus musculus SORBS1
L— Monodelphis domestica SORBS1
Danio rerio SORBS1 HsalO
) _[[Gasterosteus aculeatus SORBS1
96

100

98

71

100

76

Tetraodon nigroviridis SORBS1
57L Takifugu rubripes SORBS1

——

0.1

Phylogenetic tree of SORBS family.

Neighbor-Joining tree of the SORBS family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Anky”n ANK 72y Homo sapiens ANK2
67] Pan troglodytes ANK2
54} Macaca mulatta ANK2
Mus musculus ANK2
Rattus norvegicus ANK2
Monodelphis domestica ANK2
Gallus gallus ANK2
Ornithorhynchus anatinus ANK2 H Sa4
99 Tetraodon nigroviridis ANK2
Takifugu rubripes ANK2a
Gasterosteus aculeatus ANK2
Danio rerio ANK2a
Takifugu rubripes ANK2b
84 Danio rerio ANK2b
781 Homo sapiens ANK3
911 Pan troglodytes ANK3
Macaca mulatta ANK3
Rattus norvegicus ANK3
9L Mus musculus ANK3
Monodelphis domestica ANK3 H Salo
Anclis carolinensis ANK3
Gallus gallus ANK3
Gasterosteus aculeatus ANK3A
Danio rerio ANK3A
Danio rerio ANK3B
Takifugu rubripes ANK3p *
Oryzias latipes ANK3B
Gasterosteus aculeatus ANK3B
91 Homo sapiens ANK1
97l Pan troglodytes ANK1
83| L Macaca mulatta ANK1
100 Rattus norvegicus ANK1
8 - Mus musculus ANK1
Felis catus ANK1
Anolis carolinensis ANK1

Gallus gallus ANK1
Xenopus tropicalis ANK1 H Sa8

94— Takifugu rubripes ANK1
Tetraodon nigroviridis ANK1a
Gasterosteus aculeatus ANK1a
Oryzias latipes ANK1
Danio rerio ANK1
Tetraodon nigroviridis ANK1b
95 Gasterosteus aculeatus ANK1b
Strongylocentrotus purpuratus (XP_003725772)
Drosophila melanogaster (FBpp0088239)

98 Homo sapiens ANKRD50
® Pan troglodytes ANKRDS0
Felis catus ANKRDS0
Mus musculus ANKRDS0
Rattus norvegicus ANKRD50 H Sa4
Monodelphis domestica ANKRD50
100 Gallus gallus ANKRD50
Anolis carolinensis ANKRD50
Danio rerio ANKRD50
Caenorhabditis elegans (R11A8.7a)
Hydra ipapillata (XP_002157501)
Drosophila melanogaster (FBpp0293580)
Strongylocentrotus purpuratus (XP_001199736)
Ciona savignyi (ENSCSAVP_6135)
97 Homo sapiens ANKRD17
891 pan troglodytes ANKRD17
88l mus musculus ANKRD17 Hsa4
Monodelphis domestica ANKRD17
Anolis carolinensis ANKRD17
Homo sapiens ANKHD1
99 Felis catus ANKHD1
Mus musculus ANKHD1
1L Rattus norvegicus ANKHD1
Gallus gallus ANKHD1 Hsab
Danio rerio ANKHD1
Gasterosteus aculeatus ANKHD1
7L Tetraodon nigroviridis ANKHD1
99+ Takifugu rubripes ANKHD1

100

100

100|

96

—®

100

100

100

100

100
54

55

J——

0.1

Phylogenetic tree of ANK family.

Neighbor-Joining tree of the ANK family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralog which is
missing in tetrapods named as ANK3B by our group.



Elongation of very long chain fatty

acids protein-ELOVL

98y Homo sapiens ELOVLS

Pan troglodytes ELOVLS

Rattus norvegicus ELOVL5

Mus musculus ELOVLS
Monodelphis domestica ELOVLS
Gallus gallus ELOVLS

Anolis carolinensis ELOVL5

Danio rerio ELOVLS

Gasterosteus aculeatus ELOVLS

100|

Oryzias latipes ELOVL5
:Taki(ugu rubripes ELOVL5
100 Tetraodon nigroviridis ELOVLS
99y Homo sapiens ELOVL2
89! Pan troglodytes ELOVL2
86 Mus musculus ELOVL2
99 k= Rattus norvegicus ELOVL2

Monodelphis domestica ELOVL2
Anolis carolinensis ELOVL2

69

®

98

87

100 97 Gallus gallus ELOVL2
Danio rerio ELOVL2
91y Homo sapiens ELOVL4

78] ! Pan troglodytes ELOVL4
88 Mus musculus ELOVL4
74 Rattus norvegicus B.OVL4
Monodelphis domestica ELOVL4
Ornithorhynchus anatinus ELOVL4

Anolis caroli is ELOVL4
Gallus gallus ELOVL4A
Danio rerio ELOVL4A
Tetraodon nigroviridis ELOVL4A
Gasterosteus aculeatus ELOVL4A
Takifugu rubripes ELOVL4A
Danio rerio ELOVL4B
Tetraodon nigroviridis ELOVL4B
98 Oryzias latipes ELOVL4B
62" Gasterosteus aculeatus ELOVL4B

99

Hydra magnipapillata (XP_002158269)

Drosophila melanogaster (FBpp0081313)

Strongylocentrotus purpuratus (XP_797869)

83

68

70

Ciona intestinalis (ENSCINP_18836)
99 Homo sapiens ELOVL7
99/ Pan troglodytes ELOVL7
Monodelphis domestica ELOVL7
78 Rattus norvegicus ELOVL7
97 Mus musculus ELOVL7
Gallus gallus ELOVL7
99 Anolis caroli is ELOVLY
Danio rerio ELOVL7
Takifugu rubripes ELOVL7
Tetraodon nigroviridis ELOVL7
Gasterosteus aculeatus ELOVL7
67 Oryzias latipes ELOVL7

96 Homo sapiens ELOVL1
'FE-Pan troglodytes ELOVL1

98

Monodelphis domestica ELOVL1
Mus musculus ELOVL1

Rattus norvegicus ELOVL1
Gallus gallus ELOVL1

Anolis caroli is ELOVL1
Tetraodon nigroviridis ELOVL1a
Takifugu rubripes ELOVL1a
Oryzias latipes ELOVL1
Gasterosteus aculeatus ELOVL1
Danio rerio ELOVL1a

Danio rerio ELOVL1b
Tetraodon nigroviridis ELOVL1b
Takifugu rubripes ELOVL1b

100

100

Nematostella vectensis (XP_001629489)

100

0.05

Phylogenetic tree of ELOVL family.

Caenor itis elegans (F41H10.8.2)
100 =~ Homo sapiens ELOVL3(l)
100 Pan troglodytes ELOVL3(l)
Mus musculus ELOVL3(l)
99 Rattus norvegicus ELOVL3(l)
56 Danio rerio ELOVL3(ll)
Oryzias latipes ELOVL3(ll)a
Gasterosteus aculeatus ELOVL3(ll)
Oryzias latipes ELOVL3(Il)b
Tetraodon nigroviridis ELOVL3(Il)
Homo sapiens ELOVL6
Pan troglodytes ELOVL6
Mus musculus ELOVL6
Rattus norvegicus ELOVL6
Gallus gallus ELOVL6E
Monodelphis domestica ELOVL6
Ornithorhynchus anatinus ELOVL6
Anolis carolinensis ELOVL6
Danio rerio ELOVL6
Oryzias latipes ELOVL6
Gasterosteus aculeatus ELOVL6
Tetraodon nigroviridis ELOVL6
91! Takifugu rubripes ELOVL6

53

Hsab

Hsab

Hsab

Hsab

Hsal

Hsal0

Hsa4

Neighbor-Joining tree of the ELOVL family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralogs which

are missing in tetrapods named as ELOV

L4B and ELOVL3(II) by our group.



Fibroblast growth factor receptor-FGFR

100

90, Homo sapiens FGFR4
55] Gorilla gorilla FGFR4
67 Pan troglodytes FGFR4
59| Macaca mulatta FGFR4
Callithrix jacchus FGFR4
Oryctolagus cuniculus FGFR4
74 Canis familiaris FGFR4

67 Equus caballus FGFR4
100 Dasypus novemcinctus FGFR4
Myotis lucifugus FGFR4
99|
Mus musculus FGFR4

I— Monodelphis domestica FGFR4

Anolis carolinensis FGFR4
ﬂ Gallus gallus FGFR4
100 Taeniopygia guttata FGFR4

Xenopus tropicalis FGFR4
Danio rerio FGFR4
Oryzias latipes FGFR4
Gasterosteus aculeatus FGFR4
Takifugu rubripes FGFR4
ggl— Tetraodon nigroviridis FGFR4

100
98

100 Takifugu rubripes FGFR3
_”I:: Oryzias latipes FGFR3
Tetraodon nigroviridis FGFR3

_98‘

100

99

Xenopus tropicalis FGFR3

100 Gallus gallus FGFR3
o ETaeniopygia guttata FGFR3

100; Homo sapiens FGFR3
Macaca mulatta FGFR3
Mus musculus FGFR3
Bos taurus FGFR3
Dasypus novemcinctus FGFR3
Rattus norvegicus FGFR3
Pteropus vampyrus FGFR3
67 Canis familiaris FGFR3
50 Equus caballus FGFR3

67 Pan troglodytes FGFR1
Macaca mulatta FGFR1

Callithrix jacchus FGFR1
911 Mus musculus FGFR1
Oryctolagus cuniculus FGFR1
Monodelphis domestica FGFR1
Ornithorhynchus anatinus FGFR1
Gallus gallus FGFR1
Taeniopygia guttata FGFR1
Anolis carolinensis FGFR1
Xenopus tropicalis FGFR1
Danio rerio FGFR1
Oryzias latipes FGFR1
Gasterosteus aculeatus FGFR1
Takifugu rubripes FGFR1
97 Tetraodon nigroviridis FGFR1
88 Gasterosteus aculeatus FGFR2
Oryzias latipes FGFR2
Tetraodon nigroviridis FGFR2
Danio rerio FGFR2
55 Takifugu rubripes FGFR2
100 Gallus gallus FGFR2
Taeniopygia guttata FGFR2
Anolis carolinensis FGFR2
Dasypus novemcinctus FGFR2
92 Mus musculus FGFR2
100] Pteropus vampyrus FGFR2
Oryctolagus cuniculus FGFR2
Equus caballus FGFR2
Homo sapiens FGFR2
56] Pan troglodytes FGFR2
g9| Gorilla gorilla FGFR2
Macaca mulatta FGFR2

Branchiostoma floridae (XP_002609019)

Ciona savignyi (ENSCSAVP_12875)

0.1

Phylogenetic tree of FGFR family.

Hydra magnipapillata (XP_002157686)

Neighbor-Joining tree of the FGFR family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Actin Binding LIM protein-ABLIM

54

98 Homo sapiens AJUBA
Mus musculus AJUBA

Danio rerio AJUBA
BO| E Takifugu rubripes AJUBA
59 Oryzias latipes AJUBA

L———————————— Drosophila melanogaster (FBpp0088276)

71

Homo sapiens LIMD1
Mus musculus LIMD1
Gallus gallus LIMD1
Xenopus tropicalis LIMD1
Takifugu rubripes LIMD1
Danio rerio LIMD1

Oryzias latipes LIMD1
Takifugu rubripes WTIP
Danio rerio WTIP

Homo sapiens WTIP

Mus musculus WTIP

69 Gallus gallus WTIP

Hsa3

Hsal9

Hsal4

88 Homo sapiens TRIP6
53 Mus musculus TRIP6
Takifugu rubripes TRIP6
97! Oryzias latipes TRIP6

Hsa7

Mus musculus LPP
—87{ Gallus gallus LPP
Homo sapiens LPP
Danio rerio LPP
77 Takifugu rubripes LPP
68! Oryzias latipes LPP

Hsa3

85

60 H
R
Mus musculus ZY X
Oryzias latipes ZY X
ﬁanio rerio ZY X
86 Takifugu rubripes ZY X

Caenorhabditis elegans (F42G4)

Homo sapiens FBLIM1
Mus musculus FBLIM1

Danio rerio FBLIM1

Takifugu rubripes FBLIM1

lomo sapiens ZY X

Gallus gallus ZY X

Hsal

Hsa7

77 Homo sapiens DMTN
Mus musculus DMTN

Anolis carolinensis DMTN

Gallus gallus DMTN

Xenopus tropicalis DMTN

87
93

Hsa8

|

Danio rerio DMTN

64

Takifugu rubripes DMTN

Drosophila melanogaster (FBpp0289791)

79

83

Caenorhabditis elegans (FO9B9)

92 Homo sapiens ABLIM2
450,—: Mus musculus ABLIM2
Gallus gallus ABLIM2

T

Takifugu rubripes ABLIM2
Tetraodon nigroviridis ABLIM2
75 Homo sapiens ABLIM1
76|_| Mus musculus ABLIM1
Gallus gallus ABLIM1
Takifugu rubripes ABLIM1

76

57

TEOryzias latipes ABLIM1

Danio rerio ABLIM1
Homo sapiens ABLIM3
Mus musculus ABLIM3

57
75 _’:
Xenopus tropicalis ABLIM3

79

0.1

Phylogenetic tree of ABLIM family.

Oryzias latipes ABLIM3 a
Takifugu rubripes ABLIM3

Danio rerio ABLIM3
Oryzias latipes ABLIM3 b

Neighbor-Joining tree of the ABLIM family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site.



Acyl-CoA Synthetase Family-ACSL

99 Homo sapiens ACSL6
Gorilla gorila ACSL6

Bos taurus ACSL6

Equus caballus ACSL6
Mus musculus ACSL6
Rattus norvegicus ACSL6
Gallus gallus ACSL6
Taeniopygia guttata ACSL6
Anolis carolinensis ACSL6 Hsas
Pelodiscus sinensis ACSL6
Xenopus tropicalis ACSL6

86 Takifugu rubripes ACSL6
99 Oryzias latipes ACSL8
Gasterosteus aculeatus ACSL6
99 Tetraodon nigroviridis ACSL6
99 Homo sapiens ACSL1
Gorilla gorilla ACSL1
Bos taurus ACSL1
Equus caballus ACSL1
Rattus norvegicus ACSL1
Mus musculus ACSL1
Gallus gallus ACSL1
Taeniopygia guttata ACSL1
Anolis carolinensis ACSL1 H Sa‘4
91 Pelodiscus sinensis ACSL1
9ol gl b——————————— Xenopus tropicalis ACSL1
99 Danio rerio ACSL1
,’_:Gasterosteus aculeatus ACSL1

Tetraodon nigroviridis ACSL1
99 Homo sapiens ACSL5A
99 [Gorilla gorilla ACSL5A

99 Mus musculus ACSL5A
E Rattus norvegicus ACSL5A Hsalo
69 Bos taurus ACSL5A
99 Gallus gallus ACSL5B
Taeniopygia guttata ACSL5B
Anolis carolinensis ACSL5B

Pelodiscus sinensis ACSL5B
Danio rerio ACSL5B *

98 Takifugu rubripes ACSL58
99 E&aodon nigroviridis ACSL5B
Gasterosteus aculeatus ACSL5B
99 Oryzias latipes ACSL5B

99 Ciona intestinalis (ENSCINP_5887)
_|—|— Ciona savignyi (ENSCSAVP_15381)
98 Branchiostoma floridae (XP_002608713)
Drosophila melanogaster (FBpp0074844)
Strongylocentrotus purpuratus (XP_787252)

® 99 Drosophila melanogaster (FBpp0080167)
95[ Anopheles gambiae (XP_314697)
Apis mellifera (XP_006571405)
99 Homo sapiens ACSBG2
85 Gorilla gorilla ACSBG2
I:[ Bos taurus ACSBG2
9l 53 Equus caballus ACSBG2 Hsal9
- Mus musculus ACSBG2

99 Rattus norvegicus ACSBG2

99
99~ Homo sapiens ACSBG1
81 EGoril\a gorilla ACSBG1
9

99

79

99

9 Mus musculus ACSBG1
® 99— Rattus norvegicus ACSBG1
Bos taurus ACSBG1
9 99 T Equus caballus ACSBG1 Hsald
99 Gallus gallus ACSBG1
Anolis carolinensis ACSBG1
92 Xenopus tropicalis ACSBG1
Danio rerio ACSBG1
Branchiostoma floridae (XP_002602065)

99 Tetraodon nigroviridis ACSBG3A a
99 Takifugu rubripes ACSBG3A a
Tetraodon nigroviridis ACSBG3A b
99 Takifugu rubripes ACSBG3A b *1
{———— Gasterosteus aculeatus ACSBG3A
Oryzias latipes ACSBG3A
77 | Xenopus tropicalis ACSBG3B
Gallus gallus ACSBG3B
99 Danio rerio ACSBG3B *9
99 Oryzias latipes ACSBG3B
Gasterosteus aculeatus ACSBG3B

51

99

50

0.05

Phylogenetic tree of ACSL family.

Neighbor-Joining tree of the ACSL family members. Uncorrected p-distance was used. Uncorrected p-distance was used.
Complete-deletion option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that
branch; only the values >50% are presented here. Scale bar shows amino acid substitution per site. * and *2 shows another
paralog with deleted mammals, *1 represents another paralog which is missing in tetrapods. These are named as ACSL5B,
ACSBG3B and ACSBG3A by our group.



85, Homo sapiens ADAM 19
Pan troglodytes ADAM 19
Canis familiaris ADAM 19
Bos taurus ADAM 19

Mus musculus ADAM19

100 — Rattus norvegicus ADAM19
Gallus gallus ADAM19 Hsa5
Danio rerio ADAM19

-
Oryzias latipes ADAM 19
98 Gasterosteus aculeatus ADAM 19
90 = Takifugu rubripes ADAM 19
Tsrraoggn nigroviridis ADAM 19

93
% Homo sapiens ADAM33
Pan troglodytes ADAM33
95

ADAM Metallopeptidase Domain-ADAM

Caris familiaris ADAM33

Boe ELh'AulssArEu‘:hcnuﬁ ADAM33 H S a.2 O

Rattus norvegicus ADAM33

9
M
Daniorerio ADAM33
98 Homo sapiens ADAM 12
Pan troglodytes ADAM 12
73 Mus musculus ADAM12
&1l Rattus norvegicus ADAM12
Bos taurus ADAM12
Monodelphis domestica ADAM 12
Gallus galus ADAM12

Andlis carolinensis ADAM 12

Danio rerio ADAM12 Hsalo
Takifugu rubripes ADAM12a
Oryzias latipes ADAM12a
Gasterosteus aculeatus ADAM 12 a
Gasterosteus aculeatus ADAM 12 b
Takifugu rubripes ADAM 12 b
604~ Tetraodon nigroviricis ADAM12
: J Oryzias latipes ADAM12b

63 Homo sapiens ADAMS
Bos taurus ADAM8
Mus muscuius ADAMS
Rattus norvegicus ADAMS
Gallus gallus ADAME

55 56 Takifugu rubripes ADAMS
o 22]_ I Telraodenrgrovrics ADAM a Hsal0
G leatus ADAMB a
L Oryias latipes ADAMS
Danio rerio ADAMS a
Danio rerio ADAM8 b
& Tetraoden nigrovridis ADAM8 b
100 Gasterosteus aculeatus ADAME8 b
97 - Homo sapiens ADAM15
) 64 Pan troglodytes ADAM15
&3 Mus musculus ADAM 15
100| gg-Rattus norvegicus ADAM15
" 0| Canis familiaris ADAM 15
—| Bos taurus ADAM15
Monodelphis domestica ADAM 15 Hsal
Danio rerio ADAM15
82 Oryzias latipes ADAM15
100, Gasterosteus aculeatus ADAM15
Tetraodon nigroviridis ADAM 15
%0 Takifugu rubripes ADAM 15
Brar floridae (XP_002603851)
a3 Strongylocentrotus purpuratus (NP_939635)
Homo sapiens ADAM7
81 Pan troglodytes ADAM7
a7 Mus musculus ADAM7
100" Rattus norvegicus ADAM7 Hsa8
1 Canis familiaris ADAM7
Monodelphis
100 Homo sapiens ADAM28
Pan trog lodytes ADAM28
58| Canis familiaris ADAM28
100 Menodel phis ica ADAM28
— Mus ADAM28
L— Rattus norvegicus ADAM28 H 8
66 10 Danio rerio ADAM28 Sa
4' ,—Oryzias\aﬂpesADAMZE
® Tetraodon nigrovridis ADAM28
1mL|_|: Gasterosteus aculeatus ADAM28
56 Takifugu rubripes ADAM28
r Drosophila ter (FBpp02907 13)
100" Apis mellifera (XP_006563556)
100, Homo sapiens ADAM21
93 Pan troglodyles ADAM21
Canis familiaris ADAM21 H 14
Bos taurus ADAM21 S a
Mus musculus ADAM21
100— Homo sapiens ADAM20
L Pan troglodytes ADAM20
Canis famliaris ADAM20 Hsa14
Bos taurus ADAM20
0, 100, Homo sapiens ADAM29
[_| 1 Pan troglodytes ADAM29
100 Mus musculus ADAM29
1 Canis familiaris ADAM29 H Sa4
Gallus gallus ADAM29
Anolis cardinensis ADAM29
00, Homo sapiens ADAM30
1Pan troglodytes ADAM30
Mus musculus ADAM30
Rattus nonegicus ADAM30 Hsal
Bos taurus ADAM 30
Monodelphis domestica ADAM30

Il

100

93

l&
3

89, Homo sapiens ADAMOA
52* gg[ 1 Pan troglodytes ADAM9A
Mus musculus ADAMIA
98| Rattus norvegicus ADAMSA
85| g2L- Canis familiaris ADAM9A

Monodelphis domestica ADAMOA
[ Gallus gallus ADAMSA H 8
100 Analis carolinensis ADAM9A Sa
Danio rerio ADAM9A
Gasterosteus aculeatus ADAMIA
1 o7 Oryzias latipes ADAM9A
% 89 Takifugu rubripes ADAM9A
@ Tetraodon nig roviridis ADAM9A
Gasterosteus leatus ADAM9B

Danio rerio ADAM9B *
ggl?|_|—0ryziaslaﬂpes ADAMOB
| e | Tetracdon nigroviridis ADAMIB
0.05 Branchiostoma floridae (XP_002606207)
—.,J Drosophilamelanog aster (FBpp0300197)

Phylogenetic tree of ADAM family. o for el (et

Neighbor-Joining tree of the ADAM family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site. * is another paralog which is missing in
tetrapods, named as ADAMO9B by our group.



ADAM Metallopeptidase with Thrombospondin Type 1 Motif-ADAMTS

9875 Homo sapiens ADAMTS1
73 Mus musculus ADAMTS1
100 Dasy pus novemcinctus ADAMTS1
Gallus gallus ADAMTS1
| I —

99 Xenopus tropicalis ADAMTS1

100——

—— Danio rerio ADAMTS1
QOry zias latipes ADAMTS1
100 Gasterosteus aculeatus ADAMTS1
91 Takifugu rubripes ADAMTS1
84 Tetraodon nigroviridis ADAMTS1
'_I:Homo sapiens ADAMTS4

Mus musculus ADAMTS4

Dasy pus novemcinctus ADAMTS4
Homo sapiens ADAMTS8
Mus musculus ADAMTSS8
Gallus gallus ADAMTS8

100

Tetracdon nigrov iridis ADAMTS8
Danio rerio ADAMTSS a

Danio rerio ADAMTSS8 b

8
—b 88 39

54

—® 100

Homo s
Mus mu:

Danio reri

99,

Ga
73 100

100 &7

100

100

apiens ADAMTS15A
sculus ADAMTS15A

Dasy pus novemcinctus ADAMTS15A
Xenopus tropicalis ADAMTS15A
Takif ugu rubripes ADAMTS15A
Ory Zias |atipes ADAMTS15A
Gasterosteus aculeatus ADAMTS15A

o ADAMTS15B

Tetraodon nigroviridis ADAMTS15B
Oryzias latipes ADAMTS15B

sterosteus aculeatus ADAMTS15B
Homo sapiens ADAMTSS
Mus musculus ADAMTS5

98 99
Gallus gallus ADAMTS5
Xenopus tropicalis ADAMTSS

Gasterosteus aculeatus ADAMTSS
Ory zias latipes ADAMTS5
Takifugu rubripes ADAMTS5S

—— Ciona intestinalis (ENSCINP_30146)
100—— Ciona savignyi (ENSCSAVP_19260

Drosophila melanogaster (FBpp0082613)

99 ) Apis mellifera (XP_006561641)

Homo sapiens ADAMTS2

Mus musculus ADAMTS2

Dasy pus novemcinctus ADAMTS2
Gallus gallus ADAMTS2

Xenopus tropicalis ADAMTS2
Tetraodon nigroviridis ADAMTS2

Danio rerio ADAMTS2

100

Homo sapiens ADAMTS3
Mus musculus ADAMTS3
Dasy pus novemcinctus ADAMTS3
Gasterosteus aculeatus ADAMTS3
Danio rerio ADAMTS3
Takifugu rubripes ADAMTS3
Homo sapiens ADAMTS14
Mus musculus ADAMTS 14

100L——— Dasy pus novemcinctus ADAMTS14

Ciona intestinalis (ENSCINP_34072)

82

97 Homo sapiens ADAMTS17

Mus musculus ADAMTS17

81 Gallus gallus ADAMTS17

Xenopus tropicalis ADAMTS17
Danio rerio ADAMTS17

100, 96 Gaste

100 Danio reri
90

£

Takif ugu

Branc!

92
100
70

72 97

Gasterosteus aculeatus ADAMTS17

100 —— Homo sapiens ADAMTS19
100——— Mus musculus ADAMTS19

Branchiostoma floridae (XP_002601301)

8 100 Homo sapiens ADAMTS10
_‘:l: Mus musculus ADAMTST0
96 Gallus gallus ADAMTS 10
Danio rerio ADAMTS10
96 Takif ugu rubripes ADAMTS10
100 Tetraodon nigrov iridis ADAMTS10

rosteus aculeatus ADAMTS10

Oryzias latipes ADAMTS10
ggﬁg Homo sapiens ADAMTS6
Mus musculus ADAMTS6
Gallus gallus ADAMTS6
100 Gasterosteus aculeatus ADAMTS6

o ADAMTS6E

Ory zias latipes ADAMTS6
Tetraodon nigrov iridis ADAMTS6

rubripes ADAMTS6

———— Ciona intestinalis (ENSCINP_14955)
1g9— Ciona savigny i (ENSCSAVP_7277)

hiostoma floridae (XP_002601614)

1 Apis melliifera (XP_006570598)
Homo sapiens ADAMTS18

Mus musculus ADAMTS18

Gallus gallus ADAMTS18

Xenopus tropicalis ADAMTS18

100

| — Danio rerio ADAMTS18
Oryzias latipes ADAMTS18
100 Gasterosteus aculeatus ADAMTS18
95 Tetraodon nigrov iridis ADAMTS18
85 —1% Takif ugu rubripes ADAMTS18
84 Homo sapiens ADAMTS16
Mus musculus ADAMTS16
Dasy pus novemcinctus ADAMTS16
Xenopus tropicalis ADAMTS16

— Danio rerio ADAMTS 16
Oryzias latipes ADAMTS16

100'—|_|: Takifugu rubripes ADAMTS16
95 Gasterosteus aculeatus ADAMTS16

[ S— 80 Ciona intestinalis (ENSCINP_19338)

005

Phylogenetic tree of ADAMTS family.

Hydra magnipapillata (XP_002169841)

Hsa?1l

Hsal
Hsall

Hsall

Hsa21

Hsab

Hsa4
HsalO

Hsal5
Hsab5

Hsal9

Hsab

Hsal6

Hsab

Neighbor-Joining tree of the ADAMTS family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * representing another paralog which is missing in tetrapods,

named as ADAMTS15B by our group.



Adrenoceptor alpha-ADRA 57— Homo sapiens HTR1B

9950 Mus musculus HTR1B
Monodelphis domestica HTR1B
91 Gallus gallus HTR1B
Anolis carolinensis HTR1B
5%&3 Tetraodon nigroviridis HTR1B H Sa6
Oryzias latipes HTR1B a
84 Oryzias latipes HTR1B b
100 Takifugu rubripes HTR1B
Danio rerio HTR1B

98 Takif ugu rubripes HTR1D

Danio rerio HTR1D

Anolis carolinensis HTR1D

Gallus gallus HTR1D H Sal

Monodelphis domestica HTRD1
84 97 Homo saple?s HTR1D

—eD 94 9 Mus musculus HTR1D

8, Homo sapiens HTR1E
63 Macaca mulatta HTR1E
fele) GN}!I)HOdEI\’\)hISHd‘IgFTIEEStIca HTR1E H 6
allus gallus
98 ‘ Analis carc HTR1E Sa
!i)aﬁin rerio HTR1E
Takifugu rubripes HTR1F
Tetraodon nigroviridis HTR1F
Ory zias latipes HTR1F
Anolis carolinensis HTR1F H Sa3
Gallus gallus HTR1F
Mus musculus HTR1F
Homo sapiens HTR1F
Danio rerio HTR1AB I *
Tetraodon nigrov iridis HTR1AB
I%amo (r:‘er\o HTR1AJ§ HTR1A A
etraodon nigrov iridis
Ory zias latipes HTR1AA H 53.5
Gallus gallus HTR 1AA
Mus musculus HTR1AA
99 Homo sapie{l TR1AA
 Ciona intestinalis (ENSCINP 9209;
L Ciona savignyi (ENSCSAVP_5042
Danio rerio HTR7B
Oryzias latipes HTR7B *
Tetraodon nigroviridis HTR7B
Ory zias latipes HTR7A
Tetraodon nigroviridis HTR7A
Takif ugu rubripes HTR7A
Xenopus tropicalis HTR7A
Pelodiscus sinensis HTR7A H Sal O
Monodelphis domestica HTR7A
Homo sapiens HTR7A
Mus musculus HTR7A
100, Apimeliifera (NP_1164579)
Dmsophlla melanogaster (FBpp0085761)
100, Takif ugu rubripes HTR! Dg
— Tetraodon nigrov iridis HTRSB
Danio rerio HTR5B * 1
Anolis carolinensis HTR5B
86 Gallus gallus HTR5B

Mus musculus HTR5A
100 Canis familiaris HTR5A

Equus caballus HTRSA
99 Macaca mulatta HTR5A H Sa7
9 Gorilla gorilla HTR5A

’%ﬁ Homo sapiens HTRSA
Apis riffifera (NP_001011567)
65 Ciona intestinalis (ENSCINP_24469)

Branct}'qstoma floridae (XP_002608949)
Homo sapiens ADRA1D1
BlﬂﬂGorilla gorilla ADRA1DA
100 Canis familiaris ADRA1DA
LLQ Equus ADRA1TDA Hsazo
Mus musculus ADRATDA
Gallus gallus ADRA1DB
Anolis carolinensis ADRA1DB *1
Takifugu rubripes ADRA1DB
Ory zias latipes ADRA1DB
H,s‘mo sapnen‘s ARSSA»:\A
us musculus
Monodelphis domestica ADRA1A Hsa8
Gallus gallus ADRA1TA
Pelodiscus sinensis ADRATA
Xenopus tropicalis ADRATA
Danio rerio ADRA1TA
98, Homo sapiens ADRA1B
Mus musculus ADRA1TB
Monodelphis domestica ADRA1B
Gagus ga\lt‘Js ADRA\[‘IJEMB
ry Zias latipes
Takifugu rubripes ADRA1B a Hsa5
Tetraodon nigroviridis ADRA1B a
Danio rerio ADRA1B a
Takifugu rubripes ADRA1B b
Tetraodon nigrov iridis ADRA1B b
Danio rerio ADRA1B b
Branchiostoma floridae (XP_002595000)
Strongy locentrotus purpuratus (XP_003724366)

Ciona savignyi (ENSCSAVP_15309)
Homo sapiens AE;\AZA

Mus musculus

Monodelphis domestica ADRAZA Hsalo

Gallus gallus ADRA2A

Anolis carolinensis ADRA2A

Danio rerio ADRA2A

Takifugu rubripes ADRAZA

Ory zias latipes ADRA2A
Homo sapiens ADRAZB
Mus musculus ADRAZB

L: Pelodiscus sinensis ADRA2B H Sa2

Xenopus tropicalis ADRA2B

Danio rerio ADRA2B

Homo sapiens ADRA2CA

Gallus gallus ADRA2CA

Xenopus tropicalis ADRA2CA

Danio rerio ADRA2CA

Takifugu rubripes ADRA2CA H Sa4

Tetraodon nigroviridis ADRA2CA

Ory zias latipes ADRA2CA

96

100

100

97

85|

82, Tgo

8 Takifugu rubripes ADRA2CB *
Tetraodon nig\rgviridis ADRA2CB
78 Ory zias latipes ADRA2CB
0.05

Phylogenetic tree of ADRA family.

Neighbor-Joining tree of the ADRA family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * show another paralogs which are missing in tetrapods named as
HTR1AB, HTR7B and ADRA2CB while *1 show another paralogs which are missing in mammals named as HTR5B and ADRA1D.



Annexin A-ANXA

Gorilla gorilla ANXASA
Mus musculus ANXASA
h AN

Pelodiscus sinensis ANXASA
Xenopus ANXASA

Danio rerio ANXASA

85

99 Takifugu rubripes ANXASA
a7 Tetraodon nlgrovmdls ANXASA S
100 Onzias |atipes ey

Danio refio ANXASB

T etraodon ANXASB
1 ANXASB

99 100 28 Homo sapiens ANXAG
Gorilla gorilla ANXAG
Mus musculus ANXAG

ANXAB

99

— Gallus gallus ANXAB
Tae

niopygia guttata ANXAG

Xenopus tropicalis ANXAB

Danio rerio ANXAG

as latipes ANXAB
Ond s ANXAG

80

94 Tetraodon nig ANXAG
T akifugu rubripes ANXAB

(» Homo sapiens ANXA&LW
74-Hcmo sapiens ANXAS

ANXAB

100 T

82 of 00, Homo sapiens A
Gorilla gon\la ANXA4
re» 100 AN

Gallus gallus ANXAS
Taeniopygia guttata ANXAD

A4
ica ANXA4

100 Gallus gallus ANXA4

Mus
99 | Monodelphis
% Taeni

guitata ANXA4

sinensis ANXA4

Danlu rerio ANXA4

Goril
89| ¥

Tetraodon nigroviridis ANXA4

L: Gasterosteus aculeatus ANXA4
Oryzias latipes ANXA4

100, Homo sapiens ANXA11

|a gorilla ANXA11

Mus musculus ANXAT1
Monodelphis domestica ANXA11
Gallus gallus ANXA11
Taeniopygia guttata ANXA11
Pelodiscus sinensis ANXA11

1a
100 Tetraodon nigrovindis ANXA11 a
Oryzias latipes AN. 1a
53, Danio refio ANX,
-. Oryzias latipes ANXA11 b
Takifugu rubripes ANXA11 b

Danio

T etraodon nigroviridis ANXA11 b

rerio ANXA11 b

53 Gasterosteus ANXATT
99

Homo sapiens ANXA7

Gorilla gorilla ANXAT

Mus musculus ANXAT

delphis ica ANXAT

Pelodiscus sinensis ANXA7
Xenopus topicalis ANXAT

Branchiostoma floridae (XF 002610358)
783004)

trong
Apis mellifera (XP_ WGSSGBE»D)

99,

elegans (TO7C4)
Homo sapiens ANXAT 3
ANXA13

100

s

Gallus gallus ANXA13

Tae:wouyg\a gull.ata AN)(A13
is

Pelodiscus slnens\s ANXA13

Xenopus NXA13

'_'— Tamugu n_mnpes ANXA13
uleatus AN)(A‘IJ a

5 L asiaipes ANXAT3 a
Danio rerio ANXA13 a
10 '7Danio rerio ANXA13 b
G ANXA13 b

100! Orydas latipes ANXA13 b
75 Takifugu mubripes ANXA13 b
Tetraodon ni AN

13
g (XP_798157)
96 100 Homo sapiens ANXA3
(] po— L Gorlla gorilla ANXA3
74 1 Mus lus ANXAZ
Monodelphis ica ANXA3
100 Anolis ANXAZ
83 Pelod; sinensis ANXA3
Xenopus tropicalis ANXA3
67 99, Takifugu rubripes ANXA3
100 Tetraodon nigrovinidis ANXA3
ANXA3 a
I Danio refio ANXA3
100 81 Gasterosteus ANXA3 b
99 100 Homo sapiens ANXA10
Gorilla gorilla ANXA10
52 80 s musculus ANXA10

Gallus gallus ANXA10
Taeniopygia guttata ANXA10

100

99'— Pelodiscus sinensis ANXA10

100 - Homo s

Xenopus tropicalis ANXA10
apiens ANXA1A

Gonlla gonlla ANXATA

lus ANXATA

Ga\
Ani

100 B¢

lus gallus ANXATA

Taeniopygia guttata ANXAm

olis carlinensis ANX,

sinensis ANXA1A
NXATA

niorerfio AN

Xenopus Al
Da XA1A
Takifugu rubripes ANXA1A
97 Oryzias |atipes ANXATA
95 100 ANXA1A

® =
|

Takifugu rubripes ANXA1B
Oryzias latipes ANXA1B

ANXA1B

100—
86

98
Anolis caml

322y Homo sapiens ANXA2
Gorilla gorilla ANXA2
Monodelphis domestica ANXAZ2

linensis ANXA2

Gallus gallus ANXA2
Taeniopygia guttata ANXA2

OANN}zt ANXA2

ryaas latipes

100 92— u\ealus ANXAZ a
A2a

Tetraodon
Danio rerio ANXAZ2 a

aculeatus ANXAZ b

H 100! 92 72

Tetraodon nig ANXAZ2 b
Takifugu rubripes ANXA2
Danio rerio ANXA2 b

005

93 100 — Homo sapiens ANXAQ
l_l EGcril\a gorilla ANXAZ
Mus ANXAZ

s ica ANXA9

Phylogenetic tree of ANXA family.

Hsa4

Hsab

Hsal0*

Hsa?

Hsal0

Hsal0

Hsa8

Hsa4

Hsa4

Hsa9

Hsal5

Hsal

Neighbor-Joining tree of the ANXA family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. 10* shows two human specific duplication on chromosome 10. *
represents another paralogs which are missing in tetrapods. These are named as ANXA5B and ANXA1B, respectively by our

group.



ArfGAP(Ankyrin Repeat and PH Domain)-ARAP

82 Homo sapiens AGAP1

Rattus norvegicus AGAP1
7-Mus musculus AGAP1
Gallus gallus AGAP1
Anolis carolinensis AGAP1
Danio rerio AGAP1
Takif ugu rubripes AGAP1
Tetraodon nigroviridis AGAP1
Ory zias latipes” AGAP1
Homo sapiens AGAP3
Mus musculus AGAP3
Rattus norvegicus AGAP3
Gallus gallus AGAP3

Danio rerio AGAP3
Takifugu rubripes AGAP3
Tetraodon nigroviridis AGAP3
Ory zias latipes AGAP3
Gasterosteus aculeatus AGAP3
Homo sapiens AGAP2
Rattus norvegicus AGAP2
Mus musculus AGAP2
Takifugu rubripes AGAP2 a
Gasferosteus aculeatus AGAP2 a

74 AP2 b

Takif ugu rubripes AG.
TG us aculeatus AGAP2 b
99— Tetraodon nigrov iridis AGAP2
——Homo sapiens AGAP6
rHomo sapiens AGAP7
— Homo sapiens AGAPS
100[ It Homo sapiens AGAP4
99 ' Homo sapiens AGAP8
60|__-Homo sapiens AGAP9
-Homo sapiens AGAP10
L ——90  Cionasavignyi (ENSCSAVP 16242)
100 Ciona i i ENSCINP_9917)
Caenorhabditis elegans (Y39A1A)
100, Homo sapiens ACAP3
Mus musculus ACAP3
99~ Gallus gallus ACAP3
Anolis carolinensis ACAP3
Xenopus tropicalis ACAP3
Takifugu rubripes ACAP3 a
Tetraodon nigrov iridis ACAP3 a
G I ACAP3
Danio rerio ACAP3
93— Takifugu rubripes ACAP3 b
Tetraodon nigroviridis ACAP3 b
Gasterosteus aculeatus ACAP3 b
Odg znaHs latipes ACAP3
0

Danio rerio ACAP1
i E_}I’a{kifu u rubripes _s_Cl}\PélAm
etraodon nigrov iridis
ofd — Oryziasglati es ACAP1
82 Homo sapiens ACAP2
Mus musculus ACAP2
Rattus norv. eggcus ACAP2
&8ius gallus ACAP2
Xenopus tropicalis ACAP2
CAP2 a

Danio _rerio A

Takifugu rubripes ACAP2
78 Tetraodon nigrov iridis ACAP2
89 Gasterosteus aculeatus ACAP2
Ory zias latipes ACAP2
10! 94 Danio rerio ACAP2 b
a Clona savignyi (ENSCSAVP_18037)

ditis elﬁans (Y17G7B)
100 Homo sapiens ASAP3A

58

81

a

nolis_car
Ciona intestinalis (ENSCINP_13767)
100, Ciona savgnyl (ENSCSAVP_1008)
97| Homo sapiens ASAP1
92 Mus musculus ASAP1
Rattus norv egicus ASAP1
87 Gallus gallus ASAP1
Anolis carolinensis ASAP1
99 Xenopus tropicalis ASAP1

57 Danio rerio ASAP1
Takifugu rubripes ASAP1
gg — Tetraodon nigroviridis ASAP1
89 Gasterosteus aculeatus ASAP1

73 Homo sapiens ASAP2

Mus musculus ASAP2
Rattus norv egicus ASAP2
Gallus gallus ASAP2

Anolis carolinensis ASAP2

icalis ASAP2

Tetraodon nigroviridis ASAP2
Gasterosteus aculeatus ASAP2
75 Ory zias latipes ASAP2
Caenorhabditis elegans (F23H11'3
Ciona intestinalis (ENSCINP_21904)
100— Homo sapiens ARAP1
Mus musculus ARAP1
Rattus norv egicus ARAP1
Takifugu rubripes ARAP1
Gasterosteus aculeatus ARAP1
Ory zias latipes ARAP1
Homo sapiens ARAP2
Rattus norvegicus ARAP2
ARAP2

90

74 1 Mus musculus
98 Gallus gallus ARAP2
1 Anolis | ARAP2
Xenopu ARAP2

s tropicali
Danio rerio ARAP2
Takif ugu rubripes ARAP2

omo sapiens
100—H ARAP3A
S Rattus norvegicus ARAP3A
Mus musculus ARAP3A
¥hilus gallus ARAP3B
Anolis li i P3B

Xenopus tropicalis ARAP3B
RAP3B

Danio rerio Al

Or{znas latipes ARAP3B
Tetraodon nigrov iridis ARAP3B
70 Gasterosteus aculeatus ARAP3B

Phylogenetic tree of ARAP family.

Hsa2

Hsa7

Hsa3

Hsal0*

Hsal

Hsal7

Hsa3

| Hsa1

Hsa8

Hsa2

Hsall

Hsa4
| Hsa5

Neighbor-Joining tree of the ARAP family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site. * shows another paralog whose mammals are missing.
10* shows 6 human specific duplication on chromosome 10.



Homo sapiens CAMK1A
Mus musculus CAMK1A

Monodelphis domestica CAMK1A Hsa3
Gallus gallus CAMK1A
Xenopus tropicalis CAMK1B I *

Calcium/calmodulin-dependent protein kinase -CAMK g;
57|

Danio rerio CAMK1B a
Danio rerio CAMK1B b
Danio rerio CAMK1D b
ADer;_io reriofC.AI\II\(%)‘AaMMl3
nolis carolinensis
Galus gallus CAMKID Hsal0
Homo sapiens CAMK1D
Mus musculus CAMK1D
86! Monodelphis domestica CAMK1D
100, m-no sapiens FF"N\'CG}?
s musculus
Anolis carolinensis PNCK Ch rX
Xenopus tropicalis PNCK
Danio rerio CAMK1G
Xenopus tropicalis CAMK1G
Anolis carolinensis CAMK1G H Sal
Gallus gallus CAMK1G
Homo sapiens CAMK1G
Mus musculus CAMK1G
Ciona intestinalis (ENSCINP_23118)
Drosophila melanogaster (FBpp0088134)
Homo sapiens DCLK3
Gallus gallus DCLK3
Pelodiscus sinensis DCLK3 H Sa3
Danio rerio DCLK3
Ciona intestinalis (ENSCINP_10112)
Danio rerio CAMK4
Anolis carolinensis CAMK4
Gallus gallus CAMK4 Hsab
Monodelphis domestica CAMK4
Homo sapiens CAMK4
Mus musculus CAMK4
108 Homo sapiens PSKH2
82 Mus musculus PSKH2
Monodelphis domestica PSKH2
Takifugu rubripes PSKH1
s 98] 75§ Xenopus tropicalis PSKH1
Anolis carolinensis PSKH1
74 Gallus gallus PSKH1 Hsal6

aal 81— Monodelphis domestica PSKHI
Mus musculus PSKH1
gg' Homo sapiens PSKH1
Danio rerfio CAMKV
77 Anolis carolinensis CAMKV

% 99 Gallus gallus CANKV Hsa3
60! Mus musculus CAMKV

%

75

Hsa8

9g' Homo sapiens CAMKV
Ciona intestinalis (ENSCINP_4087)
Mus musculus CAMK2G
Monodelphis domestica CAMK2G
Homo sapiens CAMK2G Hsalo
Anolis carolinensis CAMK2G
Xenopus tropicalis CAMK2G
Takifugu rubripes CAMK2G
Danio rerio CAMK2A
Xenopus tropicalis CAMK2A
Homo sapiens CAMK2A H Sa5
Mus musculus CAMK2A
68! Gallus gallus CAMK2A
69, Mus musculus CAMK2D
Homo sapiens CAMK2D
Gallus gallus CAMK2D Hsa4
Anolis carolinensis CAMK2D
Xenopus tropicalis CAMK2D
Takifugu rubripes CAMK2D
akifugu rubripes CAMK2BB b
akifugu rubripes CAMK2BB a *
Xenopus tropicalis CAMK2BB
%oliea c.lalgn_lingnsis ?A%%BA
nodelphis domestica
53| Mus musculus CAMK2BA Hsa7
Homo sapiens CAMK2B
Drosophila melanogaster (FBpp0088134)
Ciona intestinalis (ENSCINP_24031)
Homo sapiens DCX
82 Mus musculus DCX Ch rX
Xenopus tropicalis DCX
Takifugu rubripes DCX
Homo sapiens DCLK1
74 Mus musculus DCLK1
Monodelphis domestica DCLK1
Gallus gallus DCLK1 H Sa13
Anolis carolinensis DCLK1
Xenopus tropicalis DCLK1
Danio rerio DCLK1
Danio rerio DCLK2
Takifugu rubripes DCLK2
Xenopus tropicalis DCLK2

59

100

100

Pelodiscus sinensis DCLK2
Gallus gallus DCLK2 Hsa4
Monodelphis domestica DCLK2
Mus musculus DCLK2
Homo sapiens DCLK2
M
0.1

Phylogenetic tree of CAMK family.

Neighbor-Joining tree of the CAMK family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are missing in
amniotes named as CAMK1B and CAMK2BB.



Homo sapiens CCND2A
Mus musculus CCND2A
Canis familiaris CCND2A
Bos taurus CCND2A
Danio rerio CCND2A H 12
Gasterosteus aculeatus CCND2A Sa
Takifugu rubripes CCND2A
Onyzias latipes COND2A
Tetraodon nigroviridis CCND2A
Danio rerio CCND2B
Gaslerosteus aculeatus CCND2B *

Takifugu ubripes CCND2B
g! Tetraodon nigroviridis CCND2B
8638 Homa saplens CCND1

Canis familiaris CCND1

Mus CCND1
L Bos tauns conD1

Teftraodon nigroviridis CCND1 Hsall
Danio rerioc CCND1
Gaslersteus aculeatus CCND1
CVBES latipes CCND1

0, Homo sapiens CCND3

93[1Pan troglodytes CCND3
Canis familiais CCND3

Bos tauus CCND3
70
Mus COND3 Hsa6

CCND3
Gallus gallus CCND3
08! Anolis carolinensis CCND3
99 ——— Ciona intestinalis (ENSCINP_26930)
_| L Ciona savignyi (ENSCSAVP_6265)
(NP_999664)

Cyclin-CCN

98

81

99

b
58, Homo sapiens CCNO
551 pan troglodytes CONO

—‘ o 33 Ganis familiaris GCNO

Bos taurus CCNO
Mus musculus CCNO
99[ llus gallus CCNO Hsa5
Monodelphis CCNO
96 Takifugu rubripes CCNO
Tetraodon nigrovifidis CCNO

62 99 Gasterosteus aculeatus CCNO

iona (ENSCINP_14375)
74, Homo sapiens CCNE1

751 Pan troglodytes CCNE 1
54 Bos taurus CCNE1
52 Canis familiaris CCNE1
o1 Gallus gallus CCNE1
Anolis CCNE1 H Salg
L Wonodelphis domestica GONET

Danio rerio CCNE 1

Takifugu rubripes CCNE1

gg Gasterosteus aculeatus CCNE1
Tetraodon nigroviridis GCNE1

GT Homo sapiens CCNE2A
g1 Canis familiaris CCNE2A

83 Pan troglodytes CONE2A

Bos taurus CCNE2A
79 %2 CCNE2A H Sa8
Gal

88

|_|: llus gallus CCNE2A
a7 Anolis camlinensis CCNE2A
Danio rerio CCNE2A
98 l—Ory'nas\ahpss CCNE2B
CCNEZB *
9 L|_: Tetraodon nigmviridis CCNE2B
85 Takifugu rubripes CCNE28
x] — Ciona intestinalis (ENSCINP_12022)
- {_Ciona savignyi (ENSCSAVP_9111)
Caenorhabditis elegans (C37A2)

Homo sapiens CCNA2
Canis familiaris CCNA2
Bos taurus CCNA2
Mus musculus CCNA2

Gallus gallus CCNA2 H 4
Tetraodon nigroviridis CONA2 Sa
Takifugu rubripes CCNA2
58l Gastermsteus aculeatus CCNA2
Oryzias latipes CCNA2

99— Ciona i inalis (ENSCINP_17285)
L——— Ciona savignyi (ENSCSAVP_17549)
Branchiostoma floridae (XP_002598359)
oyl rotus tus (NP_899646)

89, Homo sapiens CCNA1A
Pan troglodytes CCNATA
Mus musculus CCNATA
Canis familiaris CCNA1A
0 Bos taurus CCNATA H Sa13
Gallus gallus CCNATA

Anolis carolinensis CCNATA

Drosophila (FBpp0075808)
Oryzias latipes CCNA 18 I

78

Tetraodon CCNA1B
Takifugu mbnpes CCNMB
92, Homo sapiens CCNB2
74[ 1 Pan troglodytes CCNB2
Mus musculus CCNB2
97 Canis familiaris CCNB2
99| Bos taurus CCNB2
I CCNB2

Gallus gallus CCNB2 H 15
63— Takifugu ubripes CCNB2 Sa
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Phylogenetic tree of CCN family.

Neighbor-Joining tree of the CCN family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are missing in
tetrapods. These are hamed as CCND2B, CCNE2B and CCNALB, respectively by our group.
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Phylogenetic tree of COL family.

Neighbor-Joining tree of the COL family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Cytoplasmic Polyadenylation Element Binding Protein-CPEB
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Danio rerio CPEB3

Gasterosteus aculeatus CPEB3
?'Oryzias latipes CPEB3
Drosophila melanogaster (FBpp0303902)
Homo sapiens CPEB4

82| Mus musculus CPEB4
Canis familiaris CPEB4
Taeniopygia guttata CPEB4
73 Tetraodon nigroviridis CPEB4 H Sa5
51| Oryzias latipes CPEB4
Gasterosteus aculeatus CPEB4 a
Takifugu rubripes CPEB4
10% Gasterosteus aculeatus CPEB4 b
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68! Xenopus tropicalis CPEB2
Gasterosteus aculeatus CPEB2 Hsa4
Danio rerio CPEB2
Takifugu rubripes CPEB2
63| Tetraodon nigroviridis CPEB2
Oryzias latipes CPEB2
52 Strongylocentrotus purpuratus (XP_789277)
® —|_— Apis mellifera (XP_006560903)
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Phylogenetic tree of CPEB family.
Neighbor-Joining tree of the CPEB family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Dickkopf WNT Signaling Pathway Inhibitor -DKK
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Gallus gallus DKK2
Taeniopygia guttata DKK2
Anolis carolinensis DKK2

94

99

100

Xenopus tropicalis DKK2
Oryzias latipes DKK2
Danio rerio DKK2

85

83

Gasterosteus aculeatus DKK2

Takifugu rubripes DKK2

100% Tetraodon nigroviridis DKK2
90 Takifugu rubripes DKK1

—:Tetraodon nigroviridis DKK1

Gasterosteus aculeatus DKK1

78

Oryzias latipes DKK1
Danio rerio DKK1

Xenopus tropicalis DKK1

97

s

Anolis carolinensis DKK1
Pelodiscus sinensis DKK1

92

81

98 Mus musculus DKK1
Rattus norvegicus DKK1
Bos taurus DKK1

100

69

98

Oryctolagus cuniculus DKK1
Canis familiaris DKK1
Loxodonta africana DKK1
Homo sapiens DKK1
Gorilla gorilla DKK1
Macaca mulatta DKK1
Equus caballus DKK1
1 Mus musculus DKK4
Rattus norvegicus DKK4
Oryctolagus cuniculus DKK4
Equus caballus DKK4
Erinaceus europaeus DKK4
Canis familiaris DKK4
Felis catus DKK4
Loxodonta africana DKK4

68

Homo sapiens DKK4
Gorilla gorilla DKK4

Hsa4

HsalO

Hsa8

100

Macaca mulatta DKK4
Ciona intestinalis (ENSCINP_2676)

Ciona savignyi (ENSCSAVP_3046)

100!

M

0.05

Phylogenetic tree of DKK family.

Neighbor-Joining tree of the DKK family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values >50% are presented here. Scale bar shows amino acid substitution per site.



Distal-less homeobox -DLX
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Phylogenetic tree of DLX family.
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Neighbor-Joining tree of the DLX family members. Uncorrected p-distance was used. Complete-deletion option was used. Numbers
on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are presented
here. Scale bar shows amino acid substitution per site. * represent paralogs which are missing in tetrapods named as DLX3B and

MSX2B by our group.



DNAJ (Hsp40) homolog -DNAJ
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Phylogenetic tree of DNAJ family.
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Strongylocentrotus purpuratus (XP_003731184)

58 Drosophila melanogaster (FBpp0306001)
QB]

HsalO

Hsa4

Hsab5

Hsal?

Hsal

Hsal?

Neighbor-Joining tree of the DNAJ family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which is missing in tetrapods. *
represents paralog which is missing in tetrapods named as DNAJB12B by our group.



Dedicator of cytokinesis DOCK
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Phylogenetic tree of DOCK family.

Neighbor-Joining tree of the DOCK family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is missing in tetrapods

named as DOCK3B by our group.



Dual specificity phosphatase -DUSP
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Phylogenetic tree of DUSP family.
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Neighbor-Joining tree of the DUSP family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which is missing in tetrapods named

as DUSP2, DUSP7B, DUSP10B, SSH2B by our group.



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

Neighbor-Joining tree of the EBF family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site.



Early Growth Response-EGR

Bos taurus EGR2A

Loxodonta africana EGR2A

53| Canis familiaris EGR2A

Mus musculus EGR2A

Homo sapiens EGR2A

Equus caballus EGR2A

Tetraodon nigroviridis EGR2A
Takifugu rubripes EGR2A

Gasterosteus aculeatus EGR2A
Danio rerio EGR2A

Gasterosteus aculeatus EGR2B
73 Danio rerio EGR2B

69 Tetraodon nigroviridis EGR3
91|:‘ Gasterosteus aculeatus EGR3
Takifugu rubripes EGR3
Danio rerio EGR3

Bos taurus EGR3

Homo sapiens EGR3

69| |Mus musculus EGR3
Canis familiaris EGR3

65 Equus caballus EGR3
Loxodonta africana EGR3

76, Takifugu rubripes EGR1

Tetraodon nigroviridis EGR1

Gasterosteus aculeatus EGR1

Danio rerio EGR1

Xenopus tropicalis EGR1

Gallus gallus EGR1

Loxodonta africana EGR1

Homo sapiens EGR1

86|/ Mus musculus EGR1

Canis familiaris EGR1

Bos taurus EGR1

Equus caballus EGR1

99

Drosophila melanogaster (FBpp0303083)

Ciona savignyi (ENSCINP_30315)

100

Ciona intestinalis (C27C12)
Homo sapiens EGR4

Loxodonta africana EGR4

Equus caballus EGR4
Bos taurus EGR4

70|

77

Canis familiaris EGR4

Mus musculus EGR4

Gallus gallus EGR4

Xenopus tropicalis EGR4

Danio rerio EGR4 a

Danio rerio EGR4 b

Takifugu rubripes EGR4
Danio rerio WT1B

Gasterosteus aculeatus WT1B
57 -I: Takifugu rubripes WT1B
96— Tetraodon nigroviridis WT1B

86

0.05

Phylogenetic tree of EGR family.

' ) Danio rerio WT1A
100 Gasterosteus aculeatus WT1A
Takifugu rubripes WT1A
Tetraodon nigroviridis WT1A
72 Anolis carolinensis WT1A
Gallus gallus WT1A
90 Homo sapiens WT1A
Mus musculus WT1A
Canis familiaris WT1A
64| Bos taurus WT1A
Equus caballus WT1A
Loxodonta africana WT1A

59

Hsal0

Hsa8

Hsab

Hsa?

Hsall

Neighbor-Joining tree of the EGR family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site. * represent paralogs which are missing tetrapods

named as EGR2B and WT1B by our group.



Eukaryotic Translation Initiation Factor 4E Binding Protein-EIF4EBP

g9 Homo sapiens EIF4EBP2

84 Macaca mulatta EIF4EBP2

Mus musculus EIF4EBP2
90! Rattus norvegicus EIF4EBP2

74

— L Anolis carolinensis EIF4EBP2 Hsalo
99 L Xenopus tropicalis EIF4EBP2

Danio rerio EIF4EBF2

— gs_r Gasterosteus aculeatus EIF4EBP2
94 Takifugu rubripes EIF4EBP2

Strongylocentrotus purpuratus (NP_001077103)

83|

ﬂ{ Homo sapiens EIF4EBP1A
Gorilla gorilla EIF4EBP1A
L——— Callithrix jacchus EIF4EBP1A

68 Mus musculus EIF4EBP1A
81 _ms norvegicus EF4EBP1A
Oryctolagus cuniculus EIF4EBP1A Hsa8
Dasypus novemcinctus EIF4EBP1A

54

95

'——— Monodelphis domestica EIF4EBP1A
95 99 Gallus gallus EIF4EBP1A
—L Taeniopygia guttata EIF4EBP1A
86 Anolis carolinensis EIF4EBP1A
Danio rerio EIF4EBP1B

-I Oryzias latipes EIF4EBP1B a *
90 69 Oryzias latipes EIF4EBP1B b

93 Tetraodon nigroviridis EIF4EBP1B
731 Homo sapiens EIF4EBP3
100| Pan troglodytes EIF4AEBP3
99 Macaca mulatta EIF4EBP3
Mus musculus EIF4EBP3
{Rﬁttus norvegicus EIF4EBP3
99 Danio rerio EIF4EBP3
Oryzias latipes EIF4EBP3
92 Takifugu rubripes EIF4EBP3
Tetraodon nigroviridis EIF4EBP3
Gasterosteus aculeatus EIF4EBP3

n—————— Ciona intestinalis (ENSCINP_30219)
L Ciona savignyi (ENSCSAVP_13070)

Amphimedon queenslandica (XP_003385481)

Hsab

v

0.05

Phylogenetic tree of EIFAEBP family.

Neighbor-Joining tree of the EIF4AEBP family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is

missing in tetrapods, named as EIF4AEBP1B by our group.



Fibroblast Growth Factor-FGF

Canis familiaris FGF8

68| Bos taurus FGF8
Mus musculus FGF8
Homo sapiens FGF8

88 Loxodonta africana FGF8

99— Gallus gallus FGF8
99 | FAnolis carolinensis FGF8 Hsal0
83 Xenopus tropicalis FGF8

Danio rerio FGF8
Oryzias latipes FGF8

100

Gasterosteus aculeatus FGF8
Takifugu rubripes FGF8

87 Tetraodon nigroviridis FGF8
72 Takifugu rubripes FGF17
Tetraodon nigroviridis FGF17

98

L
-

:

9% - Gasterosteus aculeatus FGF17
Danio rerio FGF17
|— Mus musculus FGF17
Homo sapiens FGF17 Hsa8
100 100
® Bos taurus FGF17
; Canis familiaris FGF17
il Loxodonta africana FGF17
Canis familiaris FGF18
% Bos taurus FGF18
100] IHomo sapiens FGF18
Gallus gallus FGF18
Anolis carolinensis FGF18
100 —— Danio rerio FGF18 b
Danio rerio FGF18 Hsab
Gasterosteus aculeatus FGF18
Takifugu rubripes FGF18
Tetraodon nigroviridis FGF18
[ Oryzias latipes FGF18
Ciona intestinalis (ENSCINP_18902)
g6l Ciona savignyi (ENSCSAVP_19057)
I Drosophila melanogaster (FBpp0083206)
100l Anopheles gambiae (XP_001230869)

99

—

0.1
Phylogenetic tree of FGF family.
Neighbor-Joining tree of the FGF family members. Uncorrected p-distance was used. Complete-deletion option was

used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



G Protein-Coupled Receptor-GPR

72 Homo sapiens GPR123

Gorilla gorilla GPR123

Macaca mulatta GPR123

Oryctolagus cuniculus GPR123
Loxodonta africana GPR123

Dasypus novemcinctus GPR123

Mus musculus GPR123

Canis familiaris GPR123

Bos taurus GPR123

Equus caballus GPR123
70— Taeniopygia guttata GPR123

Gallus gallus GPR123

Anolis carolinensis GPR123
Xenopus tropicalis GPR123
Takifugu rubripes GPR123
Tetraodon nigroviridis GPR123
Oryzias latipes GPR123
Gasterosteus aculeatus GPR123 a

100

76

— 67

Gasterosteus aculeatus GPR123 b
_73 497'— Danio rerio GPR123

82 Takifugu rubripes GPR125
_JEasterosleus aculeatus GPR125
9 Oryzias latipes GPR125
Danio rerio GPR125

Gallus gallus GPR125
Taeniopygia guttata GPR125

Pelodiscus sinensis GPR125
Anolis carolinensis GPR125

99

76 Mus musculus GPR125

Rattus norvegicus GPR125
Equus caballus GPR125

Bos taurus GPR125

Felis catus GPR125

Loxodonta africana GPR125
Dasypus novemcinctus GPR125

29

99

Homo sapiens GPR125

89 Gorilla gorilla GPR125

81! Macaca mulatta GPR125
Gasterosteus aculeatus GPR124

99
4‘100,—: Oryzias latipes GPR124
Danio rerio GPR124

Anolis carolinensis GPR124
‘I_{ Xenopus tropicalis GPR124
Gallus gallus GPR124
a9 96 Mus musculus. GPR124
|:Rattus norvegicus GPR124
Macaca mulatta GPR124
100 Canis familiaris GPR124
Oryctolagus cuniculus GPR124
Pteropus vampyrus GPR124
Loxodonta africana GPR124

96

371 Homo sapiens GPR124
Gorilla gorilla GPR124
Felis catus GPR124

Equus caballus GPR124
Ciona intestinalis (ENSCINP_29965)
Drosophila melanogaster (FBpp0073587)

99
_| Apis mellifera (XP_006558382)
78 Caenorhabditis elegans (B0286)

0.05

Phylogenetic tree of GPR family.

Neighbor-Joining tree of the GPR family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%

are presented here. Scale bar shows amino acid substitution per site.

Hsal0

Hsa4

Hsa8




G Protein Regulated Inducer of Neurite Outgrowth-GPRIN

08— Mus musculus GPRIN2

77 — Rattus norvegicus GPRIN2

Homo sapiens GPRIN2
Loxodonta africana GPRIN2

Xenopus tropicalis GPRIN2

Gallus gallus GPRIN2

Anolis carolinensis GPRIN2

Gallus gallus GPRIN1

Anolis carolinensis GPRIN1

Homo sapiens GPRIN1

Loxodonta africana GPRIN1

Danio rerio GPRIN3
Gallus gallus GPRIN3

Anolis carolinensis GPRIN3

—QQE Homo sapiens GPRIN3
Loxodonta africana GPRIN3

Mus musculus GPRIN3
99[ Rattus norvegicus GPRIN3

Drosophila melanogaster (FBpp0289583)

100
99
94
% 99
99
99 ———— Mus musculus GPRIN1
—_—
100
88
98
100
99
100
M
0.1

Phylogenetic tree of GPRIN family.

Neighbor-Joining tree of the GPRIN family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site.



Glutamate Receptor lonotropic-GRI

Homo sapiens GRIK2
62 Mus musculus GRIK2
67 Canis familiaris GRIK2

Gasterosteus aculeatus GRIK2a
Oryzias latipes GRIK2a

Gasterosteus aculeatus GRIK2 b
Tetraodon nigroviridis GRIK2 b

100 Oryzias latipes GRIK2 b

61y Homo sapiens GRIK3

Takifugu rubripes GRIK3
ggg Homo sapiens GRIK1
Canis familiaris GRIK1

gg~ Andlis carolinensis GRIK1
Oryzias |atipes GRIK'

Takifugu rubripes GR1K1

Gasterosteus aculeatus GRIK1

5g9 Danio rerio GRIK1
Brar fioridae (XP_002587177)

ngylocentrotus purpuratus (XP_784968)
(FBpp008.

100I

f Drosophila melanog
10055 Agis melifera (XP. 006571496)

3397)

Py Homo sapiens GRIK4

100 Canis familiaris GRIK4
Mus musculus GRIK4

Gallus gallus GRIK4
Oryzias latipes GRIK4
sterosteus aculeatus GRIK4
Danio rerio GRIK4
Tetraodon nigroviridis GRIK4
g6 Takifugu rubripes GRIK4
62 Homo sapiens GRIKS
62 Mus musculus GRIKS
ogff Canis familiaris GRIKS
Bos taurus GRIKS

Oryzias latipes GRIKS b

Gasterosteus aculeatus GRIKS b
Homo sapiens GRIA3

88| Mus musculus GRIA3

55 Ornithorhynchus anatinus GRIA3
Gallus gallus GRIA3
Arolis cardinensis GRIA3

Gasterosteus aculeatus GRIA3 b
Tetraodon nigroviridis GRIA3
Homo sapiens GRIA4

Mus musculus GRIA4

Canis familiaris GRIA4

Gallus gallus GRIA4
Gasterosteus aculeatus GRIA4 a

109 Danio rerio GRIA4
64] Gasterosteus aculeatus GRIA4 b
T Tetraodon nigroviridis GRIA4
Takifugu rubripes GRIA4
omo sapiens GRIA2

67| Mus musculus GRIA2

Ornithorhynchus anatinus GRIA2
Gallus gallus GRIA2
Anolis carolinensis GRIA2

Oryzlas Iaupes GRIA1
Tetraodon nigroviridis GRIA1
Daniorerio GRIAT a
Danio rerio GRIA1 b
[— Ciona intestinalis (ENSCINP_17550)

00— Ciona savignyi (ENSCSAVP_2211)

Drosophlla melanogaster (FBpp0088259)

Caenorhabditis elegans (K10D3)
6? Homo sapiens GRID1
98] Bos taurus GRID1
Mus musculus GRID1
Canis familiaris GRID1
Orr ws anatinus GRID1
ILGaHus gallus GRID1
Andlis carolinensis GRID 1
%, Gasterosteus aculeatus GRID1

100|

100]

‘99— Tetraodon nigroviridis GRID1b
861 Homo sapiens GRID2
Canis familiaris GRID2

Gallus gallus GRID2
Tetraodon nigroviridis GRID2
2

94 Gasterosteus aculeatus GRID2

vectensis (XP_001622303)
Amphimedon queensiandica (XP_003390551)

0.1
Phylogenetic tree of GRI family.

Hsab

Hsal

Hsa?1l

Hsall

Hsal9

ChrX

Hsall

Hsa4

Hsab5

Hsal0

Hsa4

Neighbor-Joining tree of the GRI family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Homo sapiens AKT 2A

Mus musculus AKT2A

o' Rattus norvegicus AKT2A
Anclis carolinensis AKT2A

Xenopus tropicalis AKT2A
Takifugu rubripes AKT2A HSalg

G protein-coupled receptor kinase-GRK oot

%

odon nigroviridis AKT28
Gasterosteus aculeatus AKT 2B *

U Tibiipes AKT1 Hsa14

Tsn'aod%n nigrovridis AKT 1
Oryzias latipes AKT 1
Gaslerosteus aculeatus AKT 1

Homo sapiens AK
Rattus norvegicus AKT3
Mus musculus AK
Gal\us gal\us AKT.

Takifugu rubr\pes AKT3 a

92 OG 5 erlmi\eus ;ﬁulgatus AKT3 a
ryzias latipes
e e Hsal

99

:C\oﬂa intestinalis ENSCINP 16461
29 Ciona savgnyl (ENSCSAVP 13097
N Drosophila melanog aster (FBpp0082682)

7 Homo sapiens SGK3
99 Rattus norvegicus SGK3

Mus musculus SGR3

83 %0 Gallus gallus SGK3
. 1 DAnohs camsllél:;(résls SGK3
anio rerno
99 Taknfugu rubripes SGK3 I |58.8
Tetraodon nigroviridis SGK3

99 Oryzlas latipes SGK3
Gasterosteus aculealus SGK3

GK1
enopus lro icalis SGK1
Danio lerlog o Hsa6
Takifugu rubr\pes SGK1
Tetraodon nigrovridis SGK1

Gasterosteus aculeatus SGK1

92 Oryzias latipes SGK1
Hol

K2
Anolis carolinensis SGK2
Danio rerio SGK2 H Sa20
Takifug u rubripes SGK2
Tetraodon mgroumd\s SGK2
Oryzias latipes
89! Qgg‘aslerosteus aculealus SGK2
— Ciona E NSCINP 11573)
I—Cmna sawgn% & NSCSAVP_344)
99, Homo sapiens RP
Rattus norvegicus REPSGKEIZ

Mus musculus RP:
Anolis carolinensis RPSEKE2 H Sall
Takifugu rubripes RPSBKB2
asterosieus aculeatus RPS6KB2

71, Homo sap\ens RPS6Kb1
Mus musculus RPS6Kb1

K01
Anolis carolinensis RPS6Kb1
Takifug U rubripes RPSBKDI Sa

Hor K2
X(k;;a\lus g(allus AI RAB[;%BKZ 22
nopus tropicalls
Danig reriog\DRBKZ I ISa
Tahf‘.#gu rubripes ADRBK2
traodon nigroviridis ADRBK2

Rattus norvegicus ADRBK1

Mus musculus ADRBK1 Sa

99 Gallus gallus ADRBK1

— Ciona mlesllnal\s ENEC\NF 2847)

Ciona savignyi (; AVP_3176)
72 Homao sapuens GRK7
99 Gallus gallus GRK7
% Andlis carolinensis GRK7
Xenopus tropicalis GRK7
b al;“fn m'mb?RK7GRK7
akifugu rubripes a I I
Tetraodon nigrovridis GRK7 Sa3
Oryzias latipes GRK7 a
Gasterosteus aculeatus GRK7 a
Danio rerio GRK7 b
Takifugu rubripes GRK7 b
Gaslemsteus aculeatus GRK7 b
1yzwa:; latipes GRK7 b

89 9999 Homo sapiens GRK
_|—|: Rattus norvegicus GRK1
Xenopus Imp\callg GRK1

Danio rerio GR

99|

99

ryzias latipes GRK1 a

akifugu rubripes GRK1 a H 1
Tetraodon nigrovridis GRK1 a
Gasterosteus aculeatus GRK1 a

99|

Takifugu rubripes GRK1b
Tetraodon nigroviridis GRK1
Gasterosteus aculeatus GRK1b
Oryzias \atlpes GR
T o& (FB|37p0085149
99 Ciona \nleslma]lsé NSCINP

L— Ciona sav SCSAVIT19415)
g% Mus musculus %E‘KG
Homo sapiens GRK6
Gallus gallus GRKE I I 5
Anulis.% Sa

Danio rerio GRK6
Gaster: osleus aculealus GRK6
ripes GR

99

lomo sapiens GRK4
Mus musculus GRK4
Rattus norvegicus GRK4

[]
92 Takifugu rubripes GRK4
Tatraotion rigggwidis GRKA4 H Sa4

99 Homo sapiens
Mus musculus GRKS
Rattus norvegicus GRK5

Gallus gallus GRK5 H

Xenopgl_.ls tropicalis GRKS SalO
erio GRKS

Gasterosteus aculeatus GRK5

9%4 Oryzias latipes GRK5

M
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Phylogenetic tree of GRK family.

Neighbor-Joining tree of the GRK family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is
missing in tetrapods named as AKT2B by our group.



HtrA Serine Peptidase-HTRA

Homo sapiens HTRA 1
59| Pan troglodytes HTRA1

Macaca mulatta HTRA1
Gorilla gorilla HTRA 1

99 Mus musculus HTRA1

4 Rattus norvegicus HTRA1

Canis familiaris HTRA1

100 Felis catus HTRA1

7565 Equus caballus HTRA1

Gallus gallus HTRA1
EI—_Taeniopygia guttata HTRA1 H Salo
99 80 Takifugu rubripes HTRA1 a
Tetraodon nigroviridis HTRA1 a
Gasterosteus aculeatus HTRA1 a
Oryzias latipes HTRA1 a
Danio rerio HTRA1 a
Danio rerio HTRA1 b
Gasterosteus aculeatus HTRA1 b
Tetraodon nigroviridis HTRA1 b
80 94 Takifugu rubripes HTRA1 b
99, Homo sapiens HTRA4
9911 Pan troglodytes HTRA4
Gorilla gorilla HTRA4
99 Macaca mulatta HTRA4
96 Callithrix jacchus HTRA4
99 Mus musculus HTRA4
Rattus norvegicus HTRA4 Hsa8
Bos taurus HTRA4
Equus caballus HTRA4
Canis familiaris HTRA4
Oryctolagus cuniculus HTRA4
Felis catus HTRA4
Danio rerio HTRA4
99| Homo sapiens HTRA3
P 69| Pan troglodytes HTRA3
g7|| Gerilla gorilla HTRA3
Pongo abelii HTRA3
Macaca mulatta HTRA3
Callithrix jacchus HTRA3
Rattus norvegicus HTRA3
Mus musculus HTRA3
55 75| Canis familiaris HTRA3

Equus caballus HTRA3
54 Felis catus HTRA3 Hsa4

Taeniopygia guttata HTRA3
90 ggL Gallus gallus HTRA3
——————— Anolis carolinensis HTRA3
Xenopus tropicalis HTRA3

P 100 91 Tetraodon nigroviridis HTRA3
Takifugu rubripes HTRA3

96 Danio rerio HTRA3
66 Gasterosteus aculeatus HTRA3
Q? Danio rerio HTRA2 b
Danio rerio HTRA2 a
87 Takifugu rubripes HTRA2
Gasterosteus aculeatus HTRA2
_|: Oryzias latipes HTRA2
Anolis carolinensis HTRA2
Mus musculus HTRAZ
Oryctolagus cuniculus HTRA2
96 Rattus norvegicus HTRAZ2
66; Equus caballus HTRA2
100 66 Bos taurus HTRA2 Hsaz
Felis catus HTRA2
1% Canis familiaris HTRA2

Gorilla gorilla HTRA2

Macaca mulatta HTRA2

Homo sapiens HTRAZ2

Ciona intestinalis (ENSCINP_35284)

l Branchiostoma floridae (XP_002603825)
Apis mellifera (XP_624354)
Anopheles gambiae (XP_310886)
68 Drosophila melanogaster (FBpp0303078)

99

29

80

97

63

[ —
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Phylogenetic tree of HTRA family.

Neighbor-Joining tree of the HTRA family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site.



Heterogeneous nuclear ribonucleoprotein- HNRNP

Rattus norvegicus HNRNPH2

62| Mus musculus HNRNPH2

Gorilla gorilla HNRNPH2

Homo sapiens HNRNPH2

Homo sapiens HNRNPH1

Mus musculus HNRNPH1

93| | Gallus gallus HNRNPH1

Anolis carolinensis HNRNPH1
Tetraodon nigroviridis HNRNPH1
Takifugu rubripes HNRNPH1
Gasterosteus aculeatus HNRNPH1
Danio rerio HNRNPH1

Oryzias latipes HNRNPH1

Homo sapiens HNRNPF

Gorilla gorilla HNRNFF

gg| Macaca mulatta HNRNPF

Mus musculus HNRNPF

88— Tetraodon nigroviridis HNRNPH3
_95|——L Takifugu rubripes HNRNPH3
Danio rerio HNRNPH3

57 Gallus gallus HNRNPH3
4* il\lbnodelphis domestica HNRNPH3
97 o4 Homo sapiens HNRNPH3
77' Mus musculus HNRNPH3

Ciona intestinalis (ENSCINP_3632)
Amphimedon queenslandica (XP_003388953)
Nematostella vectensis (XP_001629886)
Hydra magnipapillata (XP_002164898)
Strongylocentrotus purpuratus (XP_798587)
Takifugu rubripes GRSF1
Tetraodon nigroviridis GRSF1
Oryzias latipes GRSF1
Gasterosteus aculeatus GRSF1
Danio rerio GRSF1
Xenopus tropicalis GRSF1
Anolis carolinensis GRSF1
70 Monodelphis domestica GRSF1

95 Homo sapiens GRSF1

983 Mus musculus GRSF1
57 Rattus norvegicus GRSF1

Caenorhabditis elegans (Y 73B6BL)
Amphimedon queenslandica (XP_003384659)
Hydra magnipapillata (XP_002158900)
Nematostella vectensis (XP_001639349)
Apis mellifera (XP_006560667)
Ciona savignyi (ENSCSAVP_3458)
Ciona intestinalis (ENSCINP_33704)
74, Homo sapiens ESRP1
Mus musculus ESRP1
Monodelphis domestica ESRP1
7 Gallus gallus ESPR1
Anolis carolinensis ESRP1
Danio rerio ESRP1
97, Homo sapiens ESRP2A
Mus musculus ESRP2A
Gallus gallus ESPR2B
Anolis carolinensis ESRF2B
Danio rerio ESRF2B
Takifugu rubripes ESRP2B
Tetraodon nigroviridis ESRP2B
84| Gasterosteus aculeatus ESRP2B
Oryzias latipes ESRP2B

5‘3‘ Anopheles gambiae (XP_312018)
Strongylocentrotus purpuratus (XP_003730367)
Branchiostoma floridae (XP_002593942)
L 99 Ciona intestinalis (ENSCINP_2125)
L Ciona savigny (ENSCSAVP_1587)

93— Homo sapiens RBM12
91 Mus musculus RBM12
63 82 Monodelphis domestica REM12
Anclis carolinensis RBM12
59 98 l Xenopus tropicalis RBM12
— Gasterosteus aculeatus RBM12

Takifugu rubripes RBM12
ggL': Oryzias latipes RBM12

] 84 Takifugu rubripes RBM12B
92 9mﬂ‘_|—7Gaslerosteu5 aculeatus RBM12B
Oryzias latipes RBM12B
] Danio rerio RBM12B
80, Gallus gallus RBM12B
Taeniopygia guttata RBM12B
o7 Mus musculus RBM12B
Monodelphis domestica RBM12B
Homo sapiens RBM12B
95— Canis familiaris RBM12B

58

57

97

v
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Phylogenetic tree of HNRNP family.

Drosophila melanogaster (FBpp0088858)

ChrX

Hsab

Hsal0

Hsal0

Hsa4

Hsa8

Hsal6

Hsa20

Hsa8

Neighbor-Joining tree of the HNRNP family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site. * representing another paralog which is missing

in mammals named as ESRP2B by our group.



Kv Channel Interacting Protein-KCNIP

Homo sapiens KCNIP1

Pan troglodytes KCNIP1

SO Gorilla gorilla KCNIPY

Callithrix jacchus KCNIP1

Mus musculus KCNIP1

968! Rattus norvegicus KCNIP1

98— Oryctolagus cuniculus KCNIP1
Canis familiaris KCNIP1

Felis catus KCNIP1
68— Bos taurus KCNIP1

Monodelphis domestica KCNIP1
91y Gallus gallus KCNIPY Hsab
Taeniopygia guttata KCNIP1
Anolis carolinensis KCNIP1
98 Tetraodon nigroviridis KCNIP1 a
Takifugu rubripes KCNIP1 a
Oryzias latipes KCNIP1
Gasterosteus aculeatus KCNIP1 a
Danio rerio KCNIP1
Gasterosteus aculeatus KCNIP1 b
Tetraodon nigroviridis KCNIP1 b
Takifugu rubripes KCNP1 b

97

97
_.60 94
Homo sapiens KCNIP4
0 Mus musculus KCNIP4
Canis familiaris KCNIP4
Bos taurus KCNIP4
Monodelphis domestica KCNIP4

Gallus gallus KCNIP4
Anolis carolinensis KCNIP4 H Sa4

Danio rerio KCNIP4

Oryzias latipes KCNIP4
Gasterosteus aculeatus KCNIP4
Takifugu rubripes KCNIP4

78— Tetraodon nigroviridis KCNIP4
Homo sapiens KCNIF2

Callithrix jacchus KCNIP2

Pan troglodytes KCNIP2

Pongo abelii KCNIP2

95, Mus musculus KCNIP2
Rattus norvegicus KCNIF2
Canis famiiaris KCNIP2

82| | Felis catus KCNIP2

Equus caballus KCNIP2

Loxodonta africana KCNIP2 H Sa l O
Gallus gallus KCNIP2

Taeniopygia guttata KCNIP2
Anolis carolinensis KCNIP2
Xenopus tropicalis KCNIP2

— 99 Tetraodon nigroviridis KCNIP2
ﬁ@zias latipes KCNIP2
67 Gasterosteus aculeatus KCNIP2
gar Homo sapiens KCNIP3
Pan troglodytes KCNIP3
4! Gorilla gorilla KCNIP3
Pongo abelii KCNIP3
Macaca mulatta KCNIP3
Mus musculus KCNIP3
Canis familiaris KCNIP3
Loxodonta africana KCNIP3
Myotis lucifugus KCNIP3
Pelodiscus sinensis KCNIP3 H Sa2
Xenopus tropicalis KCNIP3
Oryzias latipes KCNIP3 a
Tetraodon nigroviridis KCNIP3 a
Danio rerio KCNIP3 a
Danio rerio KCNIP3 b
Oryzias latipes KCNIP3 b
Gasterosteus aculeatus KCNIP3
Tetraodon nigroviridis KCNIP3 b

68

72— Takifugu rubripes KCNIP3
— Ciona intestinalis (ENSCINP_22813)
99— Ciona savignyi (ENSCSAVP_6439)

0.05

Phylogenetic tree of KCNIP family.

Neighbor-Joining tree of the KCNIP family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Kruppel-like factor-KLF

94~ Homo sapiens KLF6
Mus musculus KLF6
Tetraodon nigroviridis KLF6 a H Salo
Tetraodon nigroviridis KLF6 b
Tetraodon nigroviridis KLF7
Xenopus tropicalis KLF7
Homo sapiens KLF7 H 53.2
62— Mus musculus KLF7

Drosophila melanogaster (FBpp0305280)
Drosophila melanogaster (FBpp0112047)
Ciona intestinalis (ENSCINP_26309)
Tetraodon nigroviridis KLF5 a

Tetraodon nigroviridis KLF5 b
—76 L Homo sapiens KLF5 H Sa13
96 Mus musculus KLF5
Drosophila melanogaster FBpp0292301
100~ Homo sapiens KLF8
Mus musculus KLF8
Xenopus tropicalis KLF8 C h rX
Tetraodon nigroviridis KLF8
Homo sapiens KLF3
Mus musculus KLF3
Xenopus tropicalis KLF3 H Sa4
Tetraodon nigroviridis KLF3
Tetraodon nigroviridis KLF12
Xenopus tropicalis KLF12
Homo sapiens KLF12 Hsa13
88! Mus musculus KLF12
Ciona intestinalis (ENSCINP_22836)
98, Homo sapiens KLF1
Mus musculus KLF1 I H Salg
Homo sapiens KLF2
Mus musculus KLF2 Hsalg
Tetraodon nigroviridis KLF2
Tetraodon nigroviridis KLF4
Xenopus tropicalis KLF4
Homo sapiens KLF4 H Sag
99 Mus musculus KLF4
82— Homo sapiens KLF15
100 Mus musculus KLF15

’—95| L Xenopus tropicalis KLF15 H Sa3
B Tetraodon nigroviridis KLF15

l Ciona intestinalis (ENSCINP_15361)
74 Homo sapiens KLF11

Mus musculus KLF11

Tetraodon nigroviridis KLF11 a H Sa2

Tetraodon nigroviridis KLF11 b

Xenopus tropicalis KLF10

Homo sapiens KLF10 H Sa8

98 Mus musculus KLF10

Ciona intestinalis (ENSCINP_12549)

75 Takifugu rubripes KLF17

100l'| Gasterosteus aculeatus KLF17 *

Danio rerio KLF17

Drosophila melanogaster (FBpp0071316)

Homo sapiens KLF14

Mus musculus KLF14 I Hsa7

Homo sapiens KLF16

Mus musculus KLF16 I Hsalg

99— Homo sapiens KLF9
Mus musculus KLF9
Xenopus tropicalis KLF9 | Hsag
Tetraodon nigroviridis KLF13 b
Tetraodon nigroviridis KLF13 a
Xenopus tropicalis KLF13 Hsa15
Homo sapiens KLF13
99— Mus musculus KLF13
T Homo sapiens KLF17

100k Mus musculus KLF17 I Hsal

97|

97

98

72

0.05

Phylogenetic tree of KLF family.

Neighbor-Joining tree of the KLF family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * represent paralog which is missing in tetrapods named as
KLF17 by our group.



Mitogen-activated protein kinase-MAPK

58 Takifugu rubripes MAPK12 b
Gasterosteus aculeatus MAPK12 b
Oryzias latipes MAPK12 b

Danio reric MAPK12 b

Danio rerio MAPK12 a

Oryzias latipes MAPK12 a

Gasterosteus aculeatus MAPK12 a H Sa22
Takifugu rubripes MAPK12 a
98 Tetraodon nigroviridis MAPK12

99 Xenopus tropicalis MAPK12
_Eo\is carolinensis MAPK12
ag Gallus gallus MAPK12

10 83 {I\ms musculus MAPK12
—& 100 Homo sapiens MAPK12

100, Homo sapiens MAPK13

67] Mus musculus MAPK13
1001 Gallus gallus MAPK13

88 Anclis carolinensis MAPK13
L Lt Xenopus tropicalis MAPK13
® 53] ,— Danio rerio MAPK13 Hsa6

00 Oryzias latipes MAPK13

Gasterosteus aculeatus MAPK13

Takifugu rubripes MAPK13
g9 Tetraodon nigroviridis MAPK13
Hydra magnipapillata (XP_002156118.2)
Caenorhabditis elegans (B0218.3)
Apis mellifera MAPK (XP_395384.3)
Drosophila melanogaster (FBpp0080111)
100p Homo sapiens MAPK14
Mus musculus MAPK14

Gallus gallus MAPK14
100 Analis carolinensis MAPK14 Hsa6
Oryzias latipes MAPK14 a
Oryzias latipes MAPK14 b
Ciona savignyi (ENSCSAVP_5272)
100~ Homo sapiens MAPK11
Mus musculus MAPK11
Anclis carolinensis MAPK11
Xenopus tropicalis MAPK11
Danio reric MAPK11 Hsa22
Gasterosteus aculeatus MAPK11
Takifugu rubripes MAPK11
52 Tetraodon nigroviridis MAPK11
Amphimedon queenslandica (XP_003384215.1)
98, Hydra magnipapillata (XP_002156470.2)
Nematostella vectensis (XP_001637588.1)
Strongylocentrotus purpuratus (XP_786040.3)
Ciona intestinalis (ENSCINP_18935)
89 Apis meliifera (XP_006557304.1)
100 Anopheles gambiae (XP_310236.3)
Drosophila melanogaster (FBpp0291573)
72| Homo sapiens MAPKS
100| Mus musculus MAPKS

Gallus gallus MAPKS
80 71l Anlis carolinensis MAPKS H Sa5

96| Danio reric MAPKS
100! ETak'rfugu rubripes MAPK9
71— Cryzias latipes MAPK9

99, Homo sapiens MAPKS
93| 'Mus musculus MAPK8
Rattus norvegicus MAPKS
99! Anolis carolinensis MAPKS H Salo
Danio reric MAPK8
Takifugu rubripes MAPK8
Oryzias latipes MAPKS
75) Homo sapiens MAPK10
81) Mus musculus MAPK10
Xenopus tropicalis MAPK10
Oryzias latipes MAPK10
Gasterosteus aculeatus MAPK10 H Sa4
9L panio rerio MAPK10
64| Takitugu rubripes MAPK10
69 Tetraodon nigroviridis MAPK10

95

68

100

—

97

Jr—]
0.05

Phylogenetic tree of MAPK family.

Neighbor-Joining tree of the MAPK family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Membrane-associated ring finger (C3HC4)-MARCH

Homo sapiens MARCHS
Mus musculus MARCHS

Gallus gallus MARCHS Hsal0

84 Anolis carolinensis MARCHS
Danio rerio MARCH8
Takifugu rubripes MARCHS8
Macaca mulatta MARCH1
108 89 Homo sapiens MARCH1
Canis familiaris MARCH1
68 Felis catus MARCH1 H3a4
Equus caballus MARCH1
100 Ornithorhynchus anatinus MARCH1
937! Gallus gallus MARCH1
Anolis carolinensis MARCH1

85 Danio rerio MARCH'
— —|80 Takifugu rubripes MARCH a *
100" Takifugu rubripes MARCH b

Caenorhabditis elegans (Y57A 10B)

Strongylocentrotus purpuratus (XP_003728663)

Branchiostoma floridae (XP_002586729)

Homo sapiens MARCH3

99| Macaca mulatta MARCH3

58 Mus musculus MARCH3

88 66|| Canis familiaris MARCH3 Hsa5

100 Equus caballus MARCH3

M Anolis carolinensis MARCH3
Xenopus tropicalis MARCH3

100 ——— Takifugu rubripes MARCHZ2 b

Takifugu rubripes MARCHZ2 a

&

% 85 Danio rerio MARCH2
Xenopus tropicalis MARCH2 Hsalg
@® Equus caballus MARCH2
o7 Felis catus MARCH2
73 Mus musculus MARCH2

71 Homo sapiens MARCH2

Ciona intestinalis (ENSCINP_1493)

Caenorhabditis elegans (F55A3)

100— Ciona intestinalis (ENSCINP_10355)

100 L Ciona savignyi (ENSCSAVP_14727)
— ——— Takifugu rubripes MARCH6 b

Takifugu rubripes MARCHS a

Danio rerio MARCH8

67 Xenopus tropicalis MARCHE

711 Anclis carolinensis MARCHE

g|' Gallus gallus MARCH&

Ornithorhynchus anatinus MARCHG Hsab

Monodelphis domestica MARCH6

88| - Homo sapiens MARCH6

Mus musculus MARCHG

78| canis familiaris MARCHS

57| Felis catus MARCH6

Equus caballus MARCHG

100

83

0.1

Phylogenetic tree of MARCH family.

Neighbor-Joining tree of the MARCH family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * representing paralog which is missing
in tetrapods named as MARCH by our group.



Myozenin-MYOZ

76 Homo sapiens MY QZ2
Gorilla gorilla MY 0Z2
53| Macaca mulatta My0z2
Mus musculus MY OZ2
Canis familiaris MY OZ2
Equus caballus MY OZ2
Loxodonta africana MY OZ2
Myotis lucifugus MY OZ2
Oryctolagus cuniculus MY OZ2
Dasypus novemginctus MY OZ2
Monodelphis domestica MY OZ2
Crnithorhynchus anatinus MY OZ2
100, Taeniopygia guttata My 0Z2 H Sa4
Gallus gallus My OZ2
Pelodiscus sinensis MYOZ2
Anolis carolinensis MY OZ2
Xenopus tropicalis MY OZ2
94 Tetraodon nigroviridis MY OZ2 a
Takifugu rubripes MY OZ2
Gasterosteus aculeatus MYOZ2 a
Danio rerio MYOZ2 a
Oryzias latipes MY OZ2
Danio rerio MYOZ2 b
__7% Gasterosteus aculeatus MYQOZ2 b
89 Tetraodon nigroviridis MY OZ2 b
564 Gasterosteus aculeatus MY OZ3
Oryzias latipes MY OZ3
Takifugu rubripes MY OZ3
Danio rerio MYOZ3
Xenopus tropicalis MY OZ3
Pelodiscus sinensis MY OZ3
Anolis carolinensis MYQOZ3
Taeniopygia guttata MY OZ3
Gallus gallus MY OZ3
Monodelphis domestica MY 0Z3 H Sa5
Mus musculus MY OZ3
Oryctolagus cuniculus MY OZ3
Bos taurus MYOZ3
Canis familiaris MY OZ3
Felis catus MYOZ3
Equus caballus MY OZ3
Pongo abelii MYOZ3
Homo sapiens MY OZ3

76! Gorilla gorilla MY OZ3
89 Gasterosteus aculeatus MY OZ1

Oryzias latipes MYOZ1
Danio rerio MYOZ1
Takifugu rubripes My OZ1
(5 Tetraodon nigroviridis MYOZ1
Xenopus tropicalis MYOZ 1
Anolis carolinensis MY OZ1
Pelodiscus sinensis MYOZ1
Taeniopygia guttata MY OZ1
Gallus gallus MY OZ1
Ornithorhynchus anatinus MY OZ1
Monodelphis domestica MYOZ1 Hsalo
- Mus musculus MY OZ1
L Rattus norvegicus MY OZ 1
Loxodonta africana MY OZ1
Equus caballus MY OZ1
64y Myotis lucifugus MY OZ1
Pteropus vampyrus MYOZ1

Oryctolagus cuniculus MYOZ 1

Canis familiaris MY OZ1

Homo sapiens MY OZ1

73! Gorilla gorilla MYOZ 1

Ciona intestinalis (ENSCINP_12840)
_| Drosophila melanogaster (FBpp0072076)

84

97,

B § 7

100

99

64

0.1

Phylogenetic tree of MYOZ family.

Neighbor-Joining tree of the MYOZ family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values >50% are presented here. Scale bar shows amino acid substitution per site.



N-deacetylase/N-sulfotransferase-NDST

Homo sapiens NDST1
96f Macaca mulatta NDST1
go| ' Pan troglodytes NDST1
9ff; Felis catus NDST1
99|l Canis familiaris NDST1
Loxodonta africana NDST1
Mus musculus NDST1
go* Rattus norvegicus NDST1
Gallus gallus NDST1
99— Taeniopygia guttata NDST1
99 —— Xenopus tropicalis NDST1
Danio rerio NDST1
99— Takifugu rubripes NDST1
Tetraodon nigroviridis NDST1
Oryzias latipes NDST1
Gasterosteus aculeatus NDST1
99 Homo sapiens NDST2
93| - Pan troglodytes NDST2
_9% 50| | Felis catus NDST2
5% Canis familiaris NDST2
99 Loxodonta africana NDST2
99 Rattus norvegicus NDST2
99— Mus musculus NDST2
Monodelphis domestica NDST2
99— Gallus gallus NDST2
Taeniopygia guttata NDST2
Anoclis carolinensis NDST2
Xenopus tropicalis NDST2
Danio rerio NDST2
Tetraodon nigroviridis NDST2
99 Gasterosteus aculeatus NDST2
80 Homo sapiens NDST4
Pan troglodytes NDST4
Macaca mulatta NDST4
Loxodonta africana NDST4
Felis catus NDST4
Canis familiaris NDST4
Rattus norvegicus NDST4
99 Mus musculus NDST4
Monodelphis domestica NDST4
Gallus gallus NDST4
Taeniopygia guttata NDST4
Xenopus tropicalis NDST4
857 Homo sapiens NDST3A
99l Pan troglodytes NDST3A
Macaca mulatta NDST3A
Canis familiaris NDST3A
Felis catus NDST3A
Loxodonta africana NDST3A
Mus musculus NDST3A
Rattus norvegicus NDST3A
£9 Monodelphis domestica NDST3A
99 Gallus gallus NDST3A
o8| H99: Taeniopygia guttata NDST3A
Xenopus tropicalis NDST3A
Danio rerio NDST3B

99

99

99 63
—e

929

Takifugu rubripes NDST3B
Gasterosteus aculeatus NDST3B

99 Oryzias latipes NDST3B

T Ciona intestinalis (ENSCINP_12314)
L Ciona savignyi (ENSCSAVP_2952)

— 99 Drosophila melanogaster (FBpp0076677)
Anopheles gambiae (XP_316352)
99 Apis mellifera (XP_396688)
——
0.05

Phylogenetic tree of NDST family.

Neighbor-Joining tree of the NDST family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



NIPA-like domain-NIPAL

99, Homo sapiens NIPA2A

Pan troglodytes NIPA2A

Mus musculus NIPA2A

97— Rattus norvegicus NIPA2A
Gallus gallus NIPA2A
Danio rerio NIPAZA
Oryzias latipes NIPA2A

Gasterosteus aculeatus NIPA2ZA H Sa 1 5
Takifugu rubripes NIPA2A

85 Tetraodon nigroviridis NIPA2A

Tetraodon nigroviridis NIPA2B
4@,_; Danio rerio NIPA2B *
68 Oryzias latipes NIPA2B

Ornithorhynchus anatinus NIPAL1
Mus musculus NIPAL1
Rattus norvegicus NIPAL1 H Sa4
Homo sapiens NIPAL1
99' Pan troglodytes NIPAL1
— Ciona intestinalis (ENSCINP_31868)
100‘— Ciona savignyi (ENSCSAVP_9488)
Danio rerio NIPAL4
Takifugu rubripes NIPAL4
Gallus gallus NIPAL4
I Monodelphis domestica NIPAL4 H Sa5
Ornithorhynchus anatinus NIPAL4
Mus musculus NIPAL4
Homo sapiens NIPAL4
100' Pan troglodytes NIPAL4
Strongylocentrotus purpuratus (XP_780942)
Nematostella vectensis (XP_001623753)
86 Hydra magnipapillata (XP_002163706)
Apis melifera (XP_625083)
56 Anopheles gambiae (XP_31835)
— @ ¥
100 Drosophila melanogaster ( FBpp0302956)
Mus musculus NIPA1
Rattus norvegicus NIPA1
Homo sapiens NIPA1
100 | Danio rerio NIPA1 Hsalb
Oryzias latipes NIPA1
Gasterosteus aculeatus NIPA1
Takifugu rubripes NIPA1
77 Tetraodon nigroviridis NIPA1
Ciona intestinalis (ENSCINP_3511)
100, Homo sapiens NIPAL3A
91 Pan troglodytes NIPAL3A
Mus musculus NIPAL3A
99— Rattus norvegicus NIPAL3A H Sal
Gallus gallus NIPAL3A
Danio rerio NIPAL3A
Oryzias latipes NIPAL3B
Gasterosteus aculeatus NIPAL3B
Takifugu rubripes NIPAL3B
Tetraodon nigroviridis NIPAL3B
Ciona savignyi (ENSCSAVP_10355)
96 Nematostella vectensis (XP_001622241)
Hydra magnipapillata (XP_002158262)
97 Takifugu rubripes NIPAL2
99 Tetraodon nigroviridis NIPAL2
Gasterosteus aculeatus NIPAL2
50 Oryzias latipes NIPAL2
‘'——————————— Danio rerio NIPAL2
95 ———————————— (Galllus gallus NIPAL2
——  Monodelphis domestica NIPAL2 H Sa8
9 100 Mus musculus NIPAL2
99 Rattus norvegicus NIPAL2
90 Pteropus vampyrus NIPAL2
87 Homo sapiens NIPAL2
99~ Pan troglodytes NIPAL2

72

98

89|

100|

99

100)

87

——

0.1

Phylogenetic tree of NIPAL family.

Neighbor-Joining tree of the NIPAL family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site. * shows paralog with missing tetrapods named as
NPA2B and NPAL3B by our group.



67, Homo sapiens NKX2-1
Mus musculus NKX2-1
Danio rerio NKX2-1 Hsa14
Takifugu rubripes NKX2-1
1y Homo sapiens NKX2-4
Pan troglodytes NKX2-4

Takifugu rubripes NKX2-4 Hsazo
Ciona intestinalis (ENSCINP_12840)
Branchiostoma floridae (AAC35350)
Strongylocentrotus purpuratus (NP_989800)
Caenorhabditis elegans (F55B812)
Homo sapiens NKX2-2
Mus musculus NKX2-2
Danio rerio NKX2-2 H Sa20
Takifugu rubripes NKX2-2
Branchiostoma floridae (AADQO1958)
Homo sapiens NKX2-8
Mus musculus NKX2-8
80 71 Takifugu rubripes NKX2-8 Hsa14
L Caenorhabditis elegans (F28F11)

83 Nematostella vectensis (XP_001626046)

99 Homo sapiens NKX2-5

Mus musculus NKX2-5 Hsab

Takifugu rubripes NKX2-5

98— Homo sapiens NKX2-6
L Mus musculus NKX2-6 I Hsa8
Homo sapiens NKX2-3

Mus musculus NKX2-3
Takifugu rubripes NKX2-3 Hsal0
75 Danio rerio NKX2-3

_|7 Nematostella vectensis (XP_001632418)

Hydra magnipapillata (XP_002156512)
Amphimedon queenslandica (XP_003383885)
Homo sapiens NKX3-1

Mus musculus NKX3-1 Hsa8

Danio rerio NKX3-1

9975 Homo sapiens NKX3-2
Mus musculus NKX3-2
J‘:ﬁ Takifugu rubripes NKX3-2 H Sa4
Danio rerio NKX3-2
63 Drosophila melanogaster (FBpp0083486)
497|——Anopheles gambiae (XP_313453)
57, Homo sapiens HMX3
Mus musculus HMX3
Danio rerio HMX3
Takifugu rubripes HVIX3 a Hsalo
Takifugu rubripes HMX3 b
Strongylocentrotus purpuratus (NP_999726)
Homo sapiens HMX1
Mus musculus HMX1
Drosophila melanogaster (FBpp0303412)
89, Homo sapiens HMX2
Mus musculus HMX2
Danio rerio HMX2
90’ Takifugu rubripes HMX2
Caenorhabditis elegans (C39E8)
Homo sapiens NKX6-1
94{ Mus musculus NKX6-1
Danio rerio NKX8-1
Takifugu rubripes NKX6-1
Homo sapiens NKX6-2
Mus musculus NKX6-2
Strongylocentrotus purpuratus (XP_783123)
Drosophila melanogaster (FBpp0075463)
94, Homo sapiens NKX8-3
Mus musculus NKX6-3
Danio rerio NKX6-3 H Sa8
98 Takifugu rubripes NKX6-3
58| L———— Ciona intestinalis (ENSCINP_23047)
61 Caenorhabditis elegans (R03C1)
Hydra magnipapillata (CAB88387)
Amphimedon queenslandica (ACC76764)
100y Homo sapiens TLX2 I
e Mus musculus TLX2 H Sa2
Homo sapiens TLX1
98| Mus musculus TLX1
Danio rerio TLX1 Hsalo
Takifugu rubripes TLX1
74, Homo sapiens TLX3 |

NK Homeobox-NKX

88

51

88

100

Hsa4

Hsal0

98

Hsa4
Hsal0

95

99

Mus musculus TLX3
79I 90— Danio rerio TLX3
9

Hsab

E Ciona intestinalis (ENSCINP_12758)

9 Ciona savignyi (ENSCSAVP_18197)

[ Branchiostoma floridae (XP_002608316)
67 Hydra magnipapillata (XP_002165751)

M

0.05

Phylogenetic tree of NKX family.

Neighbor-Joining tree of the NKX family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site.



Nucleophosmin-NPM

Equus caballus NPM3
Loxodonta africana NPM3
9g| Bos taurus NPM3
Canis familiaris NPM3
Macaca mulatta NPM3
Homo sapiens NPM3
Mus musculus NPM3
97" Rattus norvegicus NPM3
Ornithorhynchus anatinus NPM3 Hsalo
Monodelphis domestica NPM3
Gallus gallus NPM3
59 Anolis carolinensis NPM3
Danio rerio NPM3
Oryzias latipes NPM3

Gasterosteus aculeatus NPM3

Takifugu rubripes NPM3
95— Tetraodon nigroviridis NPM3
Danio rerio NPM2
Anolis carolinensis NPM2
50 Monodelphis domestica NPM2
E 4' Ornithorhynchus anatinus NPM2

96 Mus musculus NPV2
68 {F&attus norvegicus NPM2 H Sa8
95 671 Bos taurus NPM2
‘{ ———————— Equus caballus NPM2
Loxodonta africana NPM2
78 t Homo sapiens NPM2
100— Macaca mulatta NPM2
91 Oryzias latipes NPM1B
9 L Turaodon nigroviridis NPM1B ”*
. .
Danio rerio NPM1B
———— Danio rerio NPM1A
69 99 93 Tetraodon nigroviridis NPM1A
4|:|:akifugu rubripes NPM1A
73 Gasterosteus aculeatus NPM1A
Xenopus tropicalis NPM1A
68 Gallus gallus NPM1A
97 Anolis carolinensis NPM1A
Ornithorhynchus anatinus NPM1A Hsa5
Monodelphis domestica NPM1A
63 Bos taurus NPM1A

Equus caballus NPM1A
Loxodonta africana NPM1A

77

62
93

66

100
77|

96

51 Canis familiaris NPM1A
Rattus norvegicus NPM1A
Mus musculus NPM1A
Homo sapiens NPM1A
Macaca mulatta NPM1A

Caenorhabditis elegans (F33D4)
00— Ciona intestinalis (ENSCINP_33019)
L Ciona savignyi (ENSCSAVP_19066)
58 Drosophila melanogaster (FBpp0084971)
100 Apis mellifera (XP_006570877)
| ey |
0.1

Phylogenetic tree of NPM family.

Neighbor-Joining tree of the NPM family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * shows paralog with missing

tetrapods named as NPM1B by our group.



Neuregulin-NRG

Felis catus NRG2

Bos taurus NRG2

Canis familiaris NRG2
Rattus norvegicus NRG2
Mus musculus NRG2

96| | Pan troglodytes NRG2

81

99

Homo sapiens NRG2
Monodelphis domestica NRG2

66— Gallus gallus NRG2

Anolis carolinensis NRG2
Oryzias latipes NRG2 a
Danio rerio NRG2

ﬂ‘i Danio rerio NRG1

92 80 Takifugu rubripes NRG2 a
58

Gasterosteus aculeatus NRG2 a
Takifugu rubripes NRG2 b
Gasterosteus aculeatus NRG2 b
Oryzias latipes NRG2 b

51

Gasterosteus aculeatus NRG1

81

87

87

Xenopus tropicalis NRG1
Anolis carolinensis NRG1
Gallus gallus NRG1
65 Mus musculus NRG1
Rattus norvegicus NRG1
53 Felis catus NRG1
64| Bos taurus NRG1
Canis familiaris NRG1
Pan troglodytes NRG1
Loxodonta africana NRG1

Homo sapiens NRG1

Gorilla gorilla NRG1

Macaca mulatta NRG1

Ciona intestinalis (ENSCINP_16269)

Drosophila melanogaster (FBpp0074961)

Apis mellifera (XP_003249861)
Caenorhabditis elegans (F18A12)

Danio rerio NRG3 a

Danio rerio NRG3 b
Xenopus tropicalis NRG3

99

99

0.1

Phylogenetic tree of NRG family.

Gallus gallus NRG3
59, Pan troglodytes NRG3
54/| Macaca mulatta NRG3
Gorilla gorilla NRG3
Homo sapiens NRG3
Bos taurus NRG3
Canis familiaris NRG3
Felis catus NRG3
Loxodonta africana NRG3
Mus musculus NRG3
92— Rattus norvegicus NRG3

Hsab

Hsa8

HsalO

Neighbor-Joining tree of the NRG family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%

are presented here. Scale bar shows amino acid

substitution per site.



Palladin-PALLD

86 Homo sapiens PALLD

76} Macaca mulatta PALLD
Callithrix jacchus PALLD
Mus musculus PALLD
Canis familiaris PALLD
Monodelphis domestica PALLD
Ornithorhynchus anatinus PALLD Hsa4
91 Gallus gallus PALLD
Taeniopygia guttata PALLD

Xenopus tropicalis PALLD

Oryzias latipes PALLD
498|:|;Takﬂugu rubripes PALLD
99 Tetraodon nigroviridis PALLD

Homo sapiens MY PN
—8% 61 Gorilla gorilla MY PN
i Pongo abelii MY PN
Macaca mulatta MY PN
Mus musculus MY PN

Monodelphis domestica MY PN
Hsal0

96 ——— Gallus gallus MYPN

m

Oryzias latipes MYPN
Danio rerio MYPN
Gasterosteus aculeatus MYPN
I: Tetraodon nigroviridis MY PN
100 Takifugu rubripes MY PN

Branchiostoma floridae (XP_002613764)

77| Homo sapiens OBSL1
99| | Pan troglodytes OBSL1
Macaca mulatta OBSL1
456 65 Mus musculus OBSL1
_IERattus norvegicus OBSL1
97 Loxodonta africana OBSL1
75 Gallus gallus OBSL1
{—':raeniopygia guttata OBSL1
Anolis carolinensis OBSL1

90 8o Xenopus tropicalis OBSL1 H Sa2

90 Gasterosteus aculeatus OBSL1 a
Takifugu rubripes OBSL1 a

98— Tetraodon nigroviridis OBSL1 a
95 ?Tetraodon nigroviridis OBSL1 b
91 61 Takifugu rubripes OBSL1 b

96 Gasterosteus aculeatus OBSL1 b
Oryzias latipes OBSL1
Danio rerio OBSL1
Nematostella vectensis (XP_001641619)
Amphimedon queenslandica (XP_003387998)
*® 73, Homo sapiens MY OT

82| | Macaca mulatta My OT
86 Pan troglodytes MY OT
Callithrix jacchus MYOT
Mus musculus MY OT
Oryctolagus cuniculus MYOT H Sa5
Danio rerio MYOT

99y Oryzias latipes MY OT
1 Gasterosteus aculeatus MY OT

<‘_{ Tetraodon nigroviridis MY OT

54

Takifugu rubripes MY OT

100

93

M

0.1

Phylogenetic tree of PALLD family.

Neighbor-Joining tree of the PALLD family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Phosphodiesterase-PDE

99, Homo sapiens PDEGC
91 Macaca mulatta PDESC
Mus musculus PDESC
70— Felis catus PDE6C
98 Gallus gallus PDESC
85 Analis carolinensis PDESC Hsalo
Xenopus tropicalis PDEGC
Danio rerio PDEGC
Oryzias latipes PDEGC
Takifugu rubripes PDEGC
62, Homo sapiens PDEGA
100rL Macaca mulatta PDEBA
Mus musculus PDEGA Hsa5
75 Felis catus PDEGA
8? Homo sapiens PDEEB
Macaca mulatta PDEGB
Felis catus PDE6B
Mus musculus PDESB
Gallups\; géli_llus PDl_EGB s PDEBB H 4
nolis carolinensis
Danio rerio PDEGB a Sa
Oryzias latipes PDE6B
Danio rerio PDE6B b
] - Gasterosteus aculeatus PDEGB
Ciol® intestinalis (ENSCINP_32055)
Homo sapiens PDESA
Felis catus PDESA
Macaca mulatta PDESA
T e Hsaa
allus gallus
100 Anoll% carolinensis PDESA Sa
Xenopus tropicalis PDESA

55 Danio rerio PDESA
4ETaklfuvgu rubripes PDESA
61 10%4 Oryzias latipes PDESA
Ciona savi%n%i (ENSCSAVP_9294)
Nematostella vectensis (XP_001631585)
82 Homo sapiens PDE11A
86 Macaca mulatta PDE11A
50 Felis catus PDE11A
GMII,IS mus"culuPsDIEI131E‘11A
allus gallus
Anol% carolinensis PDE11A H8a2
Xenopus tropicalis PDE11A
- anio rerio PDE11A
Takifugu rubripes PDE11A a
Takifugu rubripes PDE11AE I *
97 100 Oryzias latipes PDE11AB
Nematostella vectensis (XP_001635720)
8- Homo sapiens PDE10A
go- Macaca mulatta PDE10A
86 Mus musculus PDE10A
Felis catus PDE10A
100 Gallus gallus PDE10A Hsa6

P 70 Anolis carolinensis PDE10A
99 L:Taklfugu rubripes PDE10A
61 Danio rerio PDE10A
——— Ciona intestinalis (ENSCINP_10920)

T 100'—(: Cior:mab?jaityigrlmyi (ENS(%%%%P’ 900)
r aenorhabditis elegans
Nematostella vectensisg(XP_Om 63623—89)
Homo sapiens PDE2A
Mus musculus PDE2A
100 Felis catus PDE2A

Macaca mulatta PDE2A
100 Anolis carolinensis PDE2A Hsall

4| L Takifugu rubripes PDE2A
97 Caenorhabditis elegans (RO8D7
g 1- Homo sapiens PDE3
Macaca mulatta PDE3B
ll:\ﬁhs catus I‘:‘DE%%ESB
us musculus

Gallus gallus PDE3B
Anolis carolinensis PDE3B Hsall
Danio rerio PDE3B
Takifugu rubripes PDE3B
Homo sapiens PDE3A
Macaca mulatta PDE3A
Felis catus PDE3A
Mus musculus PDE3A
Gallus gallus PDE3A
E/)I‘\nolis ca_roFI’iBEg’:‘;\is PDE3A
anio rerio
Takifugu rubripes PDE3A Hsalz
Oryzias latipes PDE3BA a
Gasterosteus aculeatus PDE3A a
Oryzias latipes PDE3A b
Gasterosteus aculeatus PDE3A b
— Ciona intestinalis (ENSCINP_11667)
100 Ciona savignyi (ENSCSAVP15022)

Caenorhabditis elegans (E0TF3)

68

10

93

84

89

100

100 67

M

0.1
Phylogenetic tree of PDE family.

Neighbor-Joining tree of the PDE family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * is showing another paralog which is
missing in tetrapods named as PDE11AB by our group.



Polycystic Kidney Disease-PKD

99— Homo sapiens PKD1A
Gorilla gorilla PKD1A
Callithrix jacchus PKD 1A
Canis familiaris PKD1A
Felis catus PKD1A
Mus musculus PKD1A
Rattus norvegicus PKD1A
Bos taurus PKD1A
Monodelphis domestica PKD1A H 16
Gallus gallus PKD1A Sa
Taeniopy gia guttata PKD 1A
Anolis carclinensis PKD1A
Xenopus tropicalis PKD1A
T Danio rerio PKD 1A

Oryzias latipes PKD1A
92\5'—? Takifugu rubripes PKD1A
92 99 Gasterosteus aculeatus PKD1A
Danio rerio PKD1B I *
98/ Tetraodon nigroviridis PKD 1B
Branchi floridae (XP_002535676)
100 Homo sapiens PKD1L1
Pan troglody tes PKD1L1
Gorilla gorilla PKD1L1
Felis catus PKD1L1
Canis familiaris PKD1L1
Mus musculus PKD1L1 Hsa7
% Rattus norvegicus PKD1L1
Monodelphis domestica PKD1L1
88 Takif ugu rubripes PKD1L1
99 Tetraodon nigrov iridis PKD1L1
100 Homo sapiens PKDREJ
61 Pan troglodytes PKDREJ
Gorilla gorilla PKDREJ
04 Callithrix jacchus PKDREJ
91 a8 M
_‘ lus musculus PKDREJ
Rattus norv egicus PKDREJ
o8 73, Canis familiaris PKDREJ H Sa2 2
Bos taurus PKDREJ
Felis catus PKDREJ
89, Gallus gallus PKDREJ
_|—|:F‘ek)discus sinensis PKDREJ
74 Anolis carolinensis PKDREJ
56— Homo sapiens PKD1L2A
50 Callithrix jacchus PKD1L2A
70! Canis familiaris PKD1L2A
81 Felis catus PKD1L2A
Mus musculus PKD1L2A
_73’ 89 Bos taurus PKD1L2A

88— Gallus gallus PKD1L2A
ETaemopy gia guttata PKD1L2A 6
85 91 Xenopus tropicalis PKD1L2A H Sal

63 Gasterosteus aculeatus PKD1L2A
Tetraodon nigroviridis PKD1L2A
56| | E— Ory 7ias latipes PKD1L2A a
— Ory Zias latipes PKD1L2A b
51 ‘_|_|: Gasterosteus aculeatus PKD1L2A
Takifugu rubripes PKD1L2A
78 Tetraodon nigroviridis PKD1L2B I *
73 Danio rerio PKD1L2B
vectensis (XP_001636807)
Dmsopmla melanogaster (FBpp0088744)
Amphimedon queenslandica (XP_003389788)

62|

57

18

71, Homo sapiens PKD2L1
Pan troglody tes PKD2L1
Canis familiaris PKD2L1
Felis catus PKD2L1
Bos taurus PKD2L1
Mus musculus PKD2L1
Rattus norvegicus PKD2L1
Gallus gallus PKD2L1 H Salo
Taeniopy gia guttata PKD2L1
Tetraadcn nigrov iridis PKD2L1
Tak|fugu rubripes PKD2L1
Gasterosteus aculeatus PKD2L1
Ory Zias latipes PKD2L1
Danio rerio PKD2L1
67 Homa sapiens PKD2L2
Gorilla gorilla PKD2L2
GU Pan troglody tes PKD2L2
97 Canis familiaris PKD2L2
87 89— Felis catus PKD2L2
Bos taurus PKD2L2 H Sa5
Mus musculus PKD2L2
I%Rauus norvegicus PKD2L2
nodelphis domestica PKD2L2
Anolis carolinensis PKD2L2
86 Pelodiscus sinensis PKD2L2
Homo sapiens PKD2
54 Pan troglody tes PKD2
Gorilla gorilla PKD2
62} Callithrix jacchus PKD2
Canis familiaris PKD2
Felis catus PKD2
63l Bos taurus PKD2
Rattus norvegicus PKD2
Mus musculus PKD2
Monodelphis domestica PKD2 H Sa4
Gallus gallus PKD2
Taeniopy gia guttata PKD2
Pelodiscus sinensis PKD2
Xenopus tropicalis PKD2
Danio rerio PKD2

— Ory zias latipes PKD2
L 52 Gasterosteus aculeatus PKD2
94lﬂ|_|——'felmodun nigrov iridis PKD2
77 Takif ugu rubripes PKD2
r Ciona intestinalis (ENSCINP_8806)
100— Ciona sav ignyi (ENSCSAVP_1730)

62
61 78

100

93

M

01

Phylogenetic tree of PKD family.

Neighbor-Joining tree of the PKD family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are missing in
tetrapods, named as PKD1B and PKD1L2B, respectively by our group.



POU Family

Mus musculus POU3F2
Anolis carolinensis POU3F2
Homo sapiens POU3F2 H Sa6
Danio rerio POU3F2 a

Danio rerio POU3F2 b

Drosophila melanogaster (FBpp0303092)
90, Homo sapiens POU3F3

Mus musculus POU3F3

nio rerio POU3F3 a H Sa2
nio rerio POU3F3 b
ChrX

Homo sapiens POU3F1
Mus musculus POU3F1
rubripes POU3F4
Anolis carolinensis POU3F4
Homo sapiens POU3F4 H Sal
Macaca mulatta POU3F4
99 Mus musculus POU3F4
Caenorhabditis elegans (K02B12)
58, Takifugu rubripes POUSF1
r@ 51 Oryzias latipes POUSF1
Tetraodon nigroviridis POUSF1
Gasterosteus aculeatus POUSF1
I— Danio rerio POUSF1

94— Homo sapiens POUSF1

62 Macaca mulatta POUSF1

68 Mus musculus POU5F1 H 338

Ornithorhynchus anatinus POUSF1
Mus musculus POUSF2
P Hsa5

gal [ Macaca mulatta POUSF2
100 Homo sapiens POUSF2
75, Homo sapiens POU2F3
Macaca mulatta POU2F3
Mus musculus POUZF3 H Sall
Gallus gallus POU2F3
Danio rerio POUZF3
Strongylocentrotus purpuratus (NP_001015510)
Drosophila melanogaster (FBpp00799873)
Homo sapiens POU2F1
89| Macaca mulatta POU2F1
Gallus gallus POUZF1 Hsal
Analis carolinensis POU2F1
Danio rerio POU2F1
Danio rerio POU2F2 b
Danio rerio POU2F2 a
Homo sapiens POU2F2 H Salg
Macaca mulatta POU2F2
%61 Mus musculus POU2F2
—— Danio rerio POU1F1
_. 66 Ornithorhynchus anatinus POU1F1
99 Gallus gallus POU1F1 H S a3
Mus musculus POU1F1
Homo sapiens POU1F1
g3’ Macaca mulatta POU1F1
Macaca mulatta POUGF1
66| Mus musculus POUSF1
Gorilla gorilla POUSF1
i Homo sapiens POUBF1 Hsalz
Anolis carolinensis POUGF1
Danio rerio POUBF1
Drosophila melanogaster (FBpp0292045)
Strongylocentrotus purpuratus (XP_785865)
Danio rerio POUBF2
Anolis carolinensis POUBF2
99| Ornithorhynchus anatinus POUBF2
Mus musculus POUBF2 Hsa7
87| Macaca mulatta POUGF2
Homo sapiens POUSF2
Caenorhabditis elegans
55, Homo sapiens POU4F1
Macaca mulatta POU4F1
Danio rerio POU4F1 a HS&13
Danio rerio POU4F1 b
Macaca mulatta POU4F2
Mus musculus POU4F2
Homo sapiens POU4F2 H Sa4
Danio rerio POU4F2
Danio rerio POU4F3
Homo sapiens POU4F3

62U Macaca mulatta POU4F3 Hsa5

60l pus musculus POU4F3

Danio rerio POU3F1 I

98
Takifugu

100

100

Ciona savignyi (ENSCSAVP_12152)

0.1

Phylogenetic tree of POU family.

Neighbor-Joining tree of the POU family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site.



Peroxisome Proliferator-Activated Receptor Gamma, Coactivator -PPARGC

Equus caballus PPRC1
Loxodonta africana PPRC1
Felis catus PPRC1
63| Canis familiaris PPRC1
Rattus norvegicus PPRC1
Bos taurus PPRC1
Homo sapiens PPRC1
Pan troglodytes PPRC1
Macaca mulatta PPRC1 Hsalo
Monodelphis domestica PPRC1
Ornithorhynchus anatinus PPRC1
Gallus gallus PPRC1
100 Anolis carolinensis PPRC1
Danio rerio PPRC1
59 100 Takifugu rubripes PPRC1
89 Oryzias latipes PPRC1
Drosophila melanogaster (FBpp0300852)
Danio rerio PPARGC1B
91 Gallus gallus PPARGC1B

89 4' Anolis carolinensis PPARGC1B
Monodelphis domestica PPARGC1B
Ornithorhynchus anatinus PPARGC1B
99— Mus musculus PPARGC1B
83 L Rattus norvegicus PPARGC1B
Equus caballus PPARGC1B
Pan troglodytes PPARGC1B Hsa5
92 499{ Pongo abelii PPARGC1B

Homo sapiens PPARGC1B
Loxodonta africana PPARGC1B

Bos taurus PPARGC1B
‘IjL— Canis familiaris PPARGC1B
63— Felis catus PPARGC1B

Caenorhabditis elegans (Y 18D10A)
Ciona savignyi (ENSCSAVP_5053)
® Ciona intestinalis (ENSCINP_10479)

Takifugu rubripes PPARGC1A
ﬂr{ Oryzias latipes PPARGC1A

Danio rerio PPARGC1A
87 Xenopus tropicalis PPARGC1A
Anolis carolinensis PPARGC1A
Gallus gallus PPARGC1A
70 Ornithorhynchus anatinus PPARGC1A
99 53, Pan troglodytes PPARGC1A
Pongo abelii PPARGC1A
69 74 Macaca mulatta PPARGC1A Hsa4
Homo sapiens PPARGC1A
59 Felis catus PPARGC1A
Canis familiaris PPARGC1A
Equus caballus PPARGC1A
Loxodonta africana PPARGC1A

98

99

99

98

78

100

0.1

Phylogenetic tree of PPARGC family.

Neighbor-Joining tree of the PPARGC family members. Uncorrected p-distance was used. Complete-deletion option
was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Protein Phosphate 3 Catalytic Subunit-PPP3C
100j Homo sapiens PPP3CC
89 Macaca mulatta PPP3CC
a5 _|: Canis familiaris PPP3CC
Equus caballus PPP3CC
AN Mus musculus PPP3CC
’_—Anolis carolinensis PPP3CC
95 100— Pelodiscus sinensis PPP3CC
Gasterosteus aculeatus PPP3CC a
Danio rerio PPP3CC a
&7 ———————— Danio rerio PPP3CC b
74 Gasterosteus aculeatus PPP3CC b
le 91 58 Takifugu rubripes PPP3CC

Oryzias latipes PPP3CC
63 Tetraodon nigroviridis PPP3CC

70 Analis carolinensis PPP3CB
FTaeniopygia guttata PPP3CB
73! Gallus gallus PPP3CB

100 Homo sapiens PPP3CB Hsal0
Mus musculus PPP3CB

100| Canis familiaris PPP3CB
—T% Monodelphis domestica PPP3CB
Macaca rmulatta PPP3CAA
Homo sapiens PPP3CAA
Mus musculus PPP3CAA
99| Canis familiaris PPP3CAA
libnodelphis domestica PPP3CAA Hsa4
Xenopus tropicalis PPP3CAA
Tetraodon nigroviridis PPP3CAA
Gasterosteus aculeatus PPP3CAA
-l_ Oryzias latipes PPP3CAA
Tetraodon nigroviridis PPP3CAB

99 Danio rerio PPP3CAB *
4'_} Gasterosteus aculeatus PPP3CAB
Oryzias latipes PPP3CAB
10— Ciona intestinalis (ENSCINP_21645)
L  Ciona savignyi (ENSCSAVP_7360)
Drosophila melanogaster (FBpp0074067)

97 4 Apis mellifera (XP_006560626)
Anopheles gambiae (XP_321872)

Hsa8

68

92

L © 99
87

0.02

Phylogenetic tree of PPP3C family.

Neighbor-Joining tree of the PPP3C family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is
missing in tetrapods, named as PPP3CAB by our group.



77 Homo sapiens PSD3
99[1 Gorilla gorilla PSD3
Callithrix jacchus PSD3
Mus musculus PSD3
Rattus norvegicus PSD3

Monodelphis domestica PSD3 HS&S
70 Gallus gallus PSD3
Taeniopygia guttata PSD3
Pelodiscus sinensis PSD3
Danio rerio PSD3
Homo sapiens PSD2
Mus musculus PSD2
Gorilla gorilla PSD2
Bos taurus PSD2

Monodelphis domestica PSD2
Gallus gallus PSD2 H 88.5
Danio rerio PSD2
Takifugu rubripes PSD2
Gasterosteus aculeatus PSD2
Oryzias latipes PSD2
Homo sapiens PSD
Gorilla gorilla PSD
Mus musculus PSD
gg|- Loxodonta africana PSD
Dasypus novemcinctus PSD
Myotis lucifugus PSD
Monodelphis domestica PSD
791 Gallus gallus PSD
Taeniopygia guttata PSD
Anolis carolinensis PSD H Salo
91 Takifugu rubripes PSD a
Tetraodon nigroviridis PSD a
Gasterosteus aculeatus PSD
Oryzias latipes PSD a
Danio rerio PSD
Oryzias latipes PSD b
Takifugu rubripes PSD b
99 Tetraodon nigroviridis PSDb
Homo sapiens PSD4
Pan troglodytes PSD4
Gorilla gorilla PSD4
Macaca mulatta PSD4
Callithrix jacchus PSD4
Mus musculus PSD4
89l Rattus norvegicus PSD4
Canis familiaris PSD4 Hsa2
Felis catus PSD4
Loxodonta africana PSD4
Dasypus novemcinctus PSD4
Myotis lucifugus PSD4
Pteropus vampyrus PSD4
Gasterosteus aculeatus PSD4
Caenorhabditis elegans (Y55D9A)

109 100, Homo sapiens GBF1
Gorilla gorilla GBF1
94 60— Gallus gallus GBF1
62 Taeniopygia guttata GBF1
100 5 Anolis carolinensis GBF1
4 Xenopus tropicalis GBF1
Danio rerio GBF1 H Salo
Gasterosteus aculeatus GBF1
Oryzias latipes GBF1
Tetraodon nigroviridis GBF1
96' Takifugu rubripes GBF1
100 : Ciona intestinalis (ENSCINP_8869)
100 Ciona savignyi (ENSCSAVP_14427)
Hydra magnipapillata (XP_002167603)
98! Nematostella vectensis (XP_001623638)
Branchiostoma floridae (XP_002610414)
Strongylocentrotus purpuratus (XP_003729835)

M

0.1

Pleckstrin and Sec7 Domain-PSD

56

60)

100

96, 99

63|

Phylogenetic tree of PSD family.

Neighbor-Joining tree of the PSD family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



RNA Binding Motif-RBM

Homo sapiens RBV46
Canis familiaris RBM46
Bos taurus RBM48
Equus caballus RBM48
Mus musculus RBN46
Xenopus tropicalis RBM46

Gallus gallus RBM46 Hsa4
Danio rerio RBV46

Oryzias latipes RBV46
Tetraodon nigroviridis RBVA6
100" Takifugu rubripes RBM46
Homo sapiens RBM47

Equus caballus RBNV47

Mus musculus RBM4T

Canis familiaris REM47

Bos taurus RBMA47

Gallus gallus RBM47

Anolis carolinensis RBMM7 H Sa4

Xenopus tropicalis RBM47

Danio rerio REM47
90| Takifugu rubripes RBM47
— & Tetraodon nigroviridis RBIV47
Gasterosteus aculeatus RBM47
Oryzias latipes RBM47
Branchiostoma floridae (XP_002600811)
E|: Strongylocentrotus purpuratus (XP_003729369)
Homo sapiens A1CF
Bos taurus A1CF
98|— Mus musculus A1CF
o Canis familiaris A1CF
Equus caballus A1CF
Gallus gallus A1CF
Anolis carolinensis A1CF
Xenopus tropicalis A 1CF Hsalo
Oryzias latipes A1CF
Danio rerio A1CF
51| Gasterosteus aculeatus A1CF
74] Tetraodon nigroviridis A1CF
99 Takifugu rubripes A1CF
Ciona savignyi (ENSCSAVP_16877)
100 Ciona intestinalis (ENSCINP_7976)
1oa| 100 Ciona intestinalis (ENSCINP_8464)
_| |: Ciona savignyi (ENSCSAVP_583)
55

Nematostella vectensis (XP_001638610)
Homo sapiens SY NCRIP
98| Mus musculus SYNCRIP
Canis familiaris SYNCRIP
Bos taurus SYNCRIP
Anclis carolinensis SYNCRIP
Xenopus tropicalis SYNCRIP
Oryzias latipes SYNCRP H Sa6
Takifugu rubripes SY NCRIP
9g' Tetraodon nigroviridis SYNCRIP a
Gasterosteus aculeatus SYNCRIP a
Gasterosteus aculeatus SYNCRIP b
Tetracdon nigroviridis SYNCRIP b
10% Homo sapiens HNRNPR

. 80l Mus musculus HNRNPR

Canis familiaris HNRNPR
Equus caballus HNRNPR
100" Bos taurus HNRNPR

- Anolis carolinensis HNRNPR
L Gallus gallus HNRNPR H Sal

100 a9l 99r Takifugu rubripes HNRNPR
Tetraodon nigroviridis HNRNPR
99 Gasterosteus aculeatus HNRNPR

55 Oryzias latipes HNRNPR

Apis mellifera (XP_006569433)
—MJ'—E Drosophila melanogaster (FBpp0083366)
88 Anopheles gambiae (XP_321714)
Homo sapiens DND1

10059 Canis faniliaris DND1
100 Equus caballus DND1
62 Bos taurus DND1
Xenopus tropicalis DND1

Danio reric DND1 H Sa5

100 Takifugu rubripes DND1
99 Tetraodon nigroviridis DND1
a7 Gasterosteus aculeatus DND1

97 Oryzias latipes DND1

Jr—
0.05

Phylogenetic tree of RBM family.

Neighbor-Joining tree of the RBM family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Ras Homolog Family-RHOH

Pan troglodytes RHOG
410(3{“!]\15 musculus RHOG
Homo sapiens RHOG

Gallus gallus RHOG Hsall

Danio rerio RHOGA
Takifugu rubripes RHOG A
Tetraodon nigroviridis RHOG A
Danio rerio RHOGB
Takifugu rubripes RHOGB *
Tetraodon nigroviridis RHOG B

99

Anaopheles gambiae (XP_551238)
50 Caenorhabditis elegans (C08G12)

96 Branchiostoma floridae (XP_002602229)
ﬂes gambiae (XP_315449)
75, Homo sapiens RHOQ
86[ ImMus musculus RHOQ
100 Gallus gallus RHOQ Hsal4
Danio rerio RHOQ
_95|Telraudnn nigroviridis RHOQ
Danio rerio RHOJ
Gallus gallus RHOJ
84 Mus musculus RHOJ Hsaz
98 Homo sapiens RHOJ
90! Pan troglodytes RHOJ
99, Homo sapiens RHOU
89 Pan troglodytes RHOU
99 Mus musculus RHOU Hsal
Danio rerio RHOU
9 Danio rerioc RHOV

Xenopus tropicalis RHOV
Gallus gallus RHOV

67
3 Homo sapiens RHOV HS&15
4100{ Pan troglodytes RHOV
Mus musculus RHOV

00— Takifugu rubripes RHOH
L Tetraodon nigroviridis RHOH
® 99 ———— Xenopus tropicalis RHOH
9 Gallus gallus RHOH H Sa4
Mus musculus RHOH
79 Homo sapiens RHOH
91! Pan troglodytes RHOH
Hydra magnipapillata (XP_002164975)
Strongylocentrotus purpuratus (XP_780669)
96 Branchiostoma floridae (XP_002603698)
90y Homo sapiens RHOBTB1
91 Pan troglody tes RHOBTB1
Mus musculus RHOBTB1
& Gallus gallus RHOBTB1 Hsalo
Danio rerio RHOBTB1
Pan troglodytes RHOBTB2
93 Mus musculus RHOBTB2
Homo sapiens RHOBTB2
Xenopus tropicalis RHOBTB2
93, Takifugu rubripes RHOBTB2 a
Tetraodon nigroviridis RHOBTB2 a Hsa8
Danio rerio RHOBTB2 a
Danio rerio RHOBTB2 b
04 Takifugu rubripes RHOBTB2 b
77! Tetraodon nigroviridis RHOBTB2 b

99

97

63

0.05

Phylogenetic tree of RHOH family.

Neighbor-Joining tree of the RHOH family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is
missing in tetrapods named as RHOGB by our group.



RUN and FYVE domain containing-RUFY

68, Homo sapiens RUFY 1
Pongo abelii RUFY'1
84[L Felis catus RUFY1
Mus musculus RUFY 1
5+ Rattus norvegicus RUFY1
Dasypus novemcinctus RUFY 1
Loxodonta africana RUFY 1
Ornithorhynchus anatinus RUFY 1
99~ Taeniopygia guttata RUFY 1
Gallus gallus RUFY 1
99 71 Anolis carolinensis RUFY 1
Xenopus tropicalis RUFY 1
Danio reric RUFY 1
99— Takifugu rubripes RUFY 1
99 Tetraodon nigroviridis RUFY 1
99 Gasterosteus aculeatus RUFY 1
Oryzias latipes RUFY 1

Bos taurus RUFY2
90| Felis catus RUFY2
Callithrix jacchus RUFY 2
() Homo sapiens RUFY 2
Rattus norvegicus RUFY2
8 Mus musculus RUFY 2
99 Loxodonta africana RUFY 2
Dasypus novemcinctus RUFY 2
98 Taeniopygia guttata RUFY 2

Gallus gallus RUFY2
98 LAnolig carolinensis RUFY 2
Danio rerio RUFY 2
Gasterosteus aculeatus RUFY 2
Oryzias latipes RUFY 2
Tetraodon nigroviridis RUFY 2
Takifugu rubripes RUFY 2

95
g4)Macaca mulatta RUFY3
Pongo abelii RUFY3
Homo sapiens RUFY 3
68— Rattus norvegicus RUFY3
Mus musculus RUFY 3
| 91 Dasypus novemcinctus RUFY3
Felis catus RUFY3
92| [B!Loxodonta africana RUFY3
9! Bos taurus RUFY3
Gallus gallus RUFY 3

Xenopus tropicalis RUFY 3
99 Danio rerio RUFY'3
Oryzias latipes RUFY3
99 Gasterosteus aculeatus RUFY3
73 Tetraodon nigroviridis RUFY 3
6755 Takifugu rubripes RUFY 3
Drosophila melanogaster (FBpp0084496)
99 Apis melifera (XP_006558416)
Branchiostoma floridae (XP_002613717)
Strongylocentrotus purpuratus (XP_783272)
—— Ciona intestinalis (ENSCINP_3184)
ggl—————— Ciona savignyi (ENSCSAVP_17449)
Macaca mulatta RUNDC3B
95| Callithrix jacchus RUNDC3B
Pongo abelii RUNDC3B
Homo sapiens RUNDC3B
Felis catus RUNDC3B
83— Loxodonta africana RUNDC3B
Mus musculus RUNDC3B
g5— Rattus norvegicus RUNDC3B
99 Dasypus novemcinctus RUNDC3B
a/ 93— Taeniopygia guttata RUNDC3B Hsa7
£ Gallus gallus RUNDC3B
Anolis carolinensis RUNDC3B
Xenopus tropicalis RUNDC3B
Danio rerio RUNDC3B
Takifugu rubripes RUNDC3B
Tetraodon nigroviridis RUNDC3B
Gasterosteus aculeatus RUNDC3B
Oryzias latipes RUNDC3B
Homo sapiens RUNDC3A
Felis catus RUNDC3A
50/ Dasypus novemcinctus RUNDC3A
odf' Pteropus vampyrus RUNDC3A
Bos taurus RUNDC3A
Rattus norvegicus RUNDC3A
g0’ Mus musculus RUNDC3A
Gallus gallus RUNDC3A
Anolis carolinensis RUNDC3A
Xenopus tropicalis RUNDC3A
Tetraodon nigroviridis RUNDC3A a
Takifugu rubripes RUNDC3A a Hsa17
Gasterosteus aculeatus RUNDC3A a
Oryzias latipes RUNDC3A a
Danio rerio RUNDC3A a
Danio rerio RUNDC3A b
Gasterosteus aculeatus RUNDC3A b
Oryzias latipes RUNDC3A b
Tetraodon nigroviridis RUNDC3A b
Takifugu rubripes RUNDC3A b

99

99

88

71

95

85

99

0.05

Phylogenetic tree of RUFY family.

Neighbor-Joining tree of the RUFY family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Protein transport

protei

99

n SEC24

51 Mus musculus SEC24C

Rattus norvegicus SEC24C
Canis familiaris SEC24C

Felis catus SEC24C

Bos taurus SEC24C

Equus caballus SEC24C

Homo sapiens SEC24C

Gorilla gorilla SEC24C
Loxodonta africana SEC24C
Monodelphis domestica SEC24C
Ornithorhynchus anatinus SEC24C
Taeniopygia guttata SEC24C
Gallus gallus SEC24C
Pelodiscus sinensis SEC24C
Anolis carolinensis SEC24C
Xenopus tropicalis SEC24C
Danio rerio SEC24C

Takifugu rubripes SEC24C
Oryzias latipes SEC24C
Tetraodon nigroviridis SEC24C
Gasterosteus aculeatus SEC24C

97 Takifugu rubripes SEC24D
100 Tetraodon nigroviridis SEC24D
100 Gasterosteus aculeatus SEC24D
Oryzias latipes SEC24D

L Daniorerio SEC24D

Xenopus tropicalis SEC24D
Anolis carolinensis SEC24D
Pelodiscus sinensis SEC24D
Gallus gallus SEC24D
Taeniopygia guttata SEC24D
Mus musculus SEC24D

Rattus norvegicus SEC24D
Oryctolagus cuniculus SEC24D
Loxodonta africana SEC24D
Canis familiaris SEC24D

Equus caballus SEC24D

Bos taurus SEC24D

Homo sapiens SEC24D

gg" Gorilla gorilla SEC24D
Branchiostoma floridae (XP_002601927)

100

98|

100]
74

I: Ciona intestinalis (ENSCINP_7633)
Ciona savignyi (ENSCSAVP_15148)

100
I Nematostella vectensis (XP_001633769)
99 Hydra magnipapillata (XP_002166855)
Amphimedon queenslandica (XP_003382752)

Strongylocentrotus purpuratus (XP_784354)

0.05

100]

2|

99 Drosophila melanogaster (FBpp00875386)

100 Anopheles gambiae (XP_394884)

Apis mellifera (XP_314183)
Canis familiaris SEC24B
Felis catus SEC24B
Bos taurus SEC24B
72k Homo sapiens SEC24B
Macaca mulatta SEC248
Loxodonta africana SEC24B
Oryctolagus cuniculus SEC24B
Mus musculus SEC24B
gg— Rattus norvegicus SEC24B
65— Taeniopygia guttata SEC24B
Gallus gallus SEC24B
Pelodiscus sinensis SEC24B
Anolis carolinensis SEC24B
Xenopus tropicalis SEC24B
Danio rerio SEC24B
Oryzias latipes SEC24B
Gasterosteus aculeatus SEC24B
Takifugu rubripes SEC24B
Tetraodon nigroviridis SEC24B
Takifugu rubripes SEC24A
Tetraodon nigroviridis SEC24A
Gasterosteus aculeatus SEC24A
QOryzias latipes SEC24A
Danio rerio SEC24A
Xenopus tropicalis SEC24A
Anolis carolinensis SEC24A
Pelodiscus sinensis SEC24A
Taeniopygia guttata SEC24A
Gallus gallus SEC24A
98— Mus musculus SEC24A
Rattus norvegicus SEC24A
Dasypus novemcinctus SEC24A
100|986, Homo sapiens SEC24A
Gorilla gorilla SEC24A
Macaca mulatta SEC24A
g~ Bos taurus SEC24A
69} Equus caballus SEC24A
Oryctolagus cuniculus SEC24A
Loxodonta africana SEC24A
Canis familiaris SEC24A
76 Felis catus SEC24A

99

Phylogenetic tree of SEC24 family.

HsalO

Hsa4

Hsa4

Hsab

Neighbor-Joining tree of the SEC24 family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site.



Septin-SEPT

Gorilla gorilla SEPT4
Macacamu\aua SEPT4
Homo SE

Gallus gallus SEP
“n Felmoe 43 SEbra
s

emodon nigindis SEPTS
Xenopus topicalis SEPTS
Vs musculus SERTS

Rattus nameus SEPT5

Canis famifars SEPTS

msa ens P‘IS
Vooss goprfl}gnsa SEPTS

aca mu

82 "5 floridae (XP_002606458

Anolis carolifiensis SEPT1

83 52

55

nithomynchus anatinus SEPT 1

Drosophil AT T‘azaz)
osopila ffan r
anchro’glum? %ﬂ ‘:fx b 6-62)
SCINP_10156)
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Tgtraodon nigr nm;[ Loron
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99
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99
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né(aas [Ses SER 28
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Andlis :m\ nons\sSEPTQ
M S luglcﬂl\s SEPT9
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a7 amnagmnaE T10 [
!\hcaca ulaﬂaSE T10

T10
muscu\us S| P‘HU
nonegicus SEPT
e Sais SEPT

99

me u rubripes SEPT 10§

jos taurus

usculus SEPTB
Hlls Nonegics
Gallus gailus
Anolis cgelmsﬂs\s SEPT8
as Inllpas Sty
0 rerio

Tnlﬁﬂdnn nlg rovrdis SEPTS
tesl

[ P_002605065
”'r:m-.gumm g )

pes SE
S Ll T

mn%\ chus anatinus SEPT3
Homo sapiens SEPT3
Macaca mulalta SEPT 3

Anw:amlmeﬁs\: PT10
Moma soplora SEPT 14
Gun\li”lla SEPT14

B
trodon migrowrids SE PT 108
Gasterosteus acul Pﬁ;*‘EEPTWB

us SEPTS
ithorhynchus anatinus SEPT8

eus aculeatus SEPT8a

Danio ferio SEPm b

allus s
nol
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Phylogenetic tree of SEPT family.

EP

Tnmugu mbnpes SEPTS

Tetraodon n ridis SEPT6
lis z;amlmeﬂsis SEPTE

Takifugu rubripes SEPT8 a
s SEETSD

Retoave 5198)
NSCINP_398)

Iropicalls SEPT6

16
onila gonia SEPTE,
Macaca mulatia SEPT6
Homo sa EPTE

Hsal7

Hsa22

Hsal6

Hsa2

Hsa7

Hsal6

*1

Hsal7

Hsa22

Hsa2

Hsa7

Hsa5

Hsa4

ChrXx

Neighbor-Joining tree of the SEPT family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%
are presented here. Scale bar shows amino acid substitution per site. * represent paralogs which is missing in tetrapods.
SEPT7B, SEPT2B and SEPT10B. *1 represents paralog which is missing in mammals named as SEPT12B by our group.



Sparc/osteonectin, cwcv and kazal-like domains proteoglycan (testican) - SPOCK

n

99

99

66

Takifugu rubripes SPOCK1
Tetraodon nigroviridis SPOCK1
99 Gasterosteus aculeatus SPOCK1
70 Oryzias latipes SPOCK1

Canis familiaris SPOCK1
Equus caballus SPOCK1
Rattus norvegicus SPOCK1
Mus musculus SPOCK1
Macaca mulatta SPOCK1
Bos taurus SPOCK1
Homo sapiens SPOCK1

2! Gorilla gorilla SPOCK1 Hsa5
Pelodiscus sinensis SPOCK1

Gallus gallus SPOCK1
94! Taeniopygia guttata SPOCK1

100

Takifugu rubripes SPOCK3

96
WOOI_D Tetraodon nigroviridis SPOCK3

Gasterosteus aculeatus SPOCK3
Danio rerio SPOCK3

Xenopus tropicalis SPOCK3
83r Gallus gallus SPOCK3

100 Taeniopygia guttata SPOCK3

Anolis carolinensis SPOCK3
Monadelphis domestica SPOCK3 Hsa4
Ornithorhynchus anatinus SPOCK3
3 Homo sapiens SPOCK3
Macaca mulatta SPOCK3
Mus musculus SPOCK3
Canis familiaris SPOCK3
Equus caballus SPOCK3
Danio rerio SPOCK2

Gasterosteus aculeatus SPOCK2 b
86 Tetraodon nigroviridis SPOCK2 b
99! Takifugu rubripes SPOCK2 b

Oryzias latipes SPOCK2
Gasterosteus aculeatus SPOCK2 a
Takifugu rubripes SPOCK2 a

92 Tetraodon nigroviridis SPOCK2 a

58

100 —— Xenopus tropicalis SPOCK2
Anolis carolinensis SPOCK2
Monodelphis domestica SPOCK2 H SaIO
Ornithorhynchus anatinus SPOCK2
88 Mus musculus SPOCK2

Rattus norvegicus SPOCK2

Equus caballus SPOCK2

Loxodonta africana SPOCK2
Canis familiaris SPOCK2

Homo sapiens SPOCK2

Gorilla gorilla SPOCK2

Macaca mulatta SPOCK2

Bos taurus SPOCK2

Caenorhabditis elegans (C54E4)

95

58

|—Apis mellifera (XP_393267)

100L———— Drosophila melanogaster (FBpp0291235)
————— Ciona intestinalis (ENSCINP_4847)

0.05

100! Ciona savignyi (ENSCSAVP_8229)

Phylogenetic tree of SPOCK family.

Neighbor-Joining tree of the SPOCK family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the

values >50% are presented here. Scale bar shows amino acid substitution per site.



. . 70| Homo sapiens SLC26A3
Solute Carrier Family 26-SLC26A - Mus muscuus SLC2GA3
Canis familiaris SLC26A3
o) B Bos taurus SLC26A3
Mc phis domestica SLC26A3
—|m L ———cawgaussicans
nolis caralinensis
Xenopus tropicalis SLC26A3
99 ® Gasterosteus aculeatus SLC26A3 a H Sa7
Takifugu rubripes SLC26A3
Oryzias latipes SLC26A3
Daniorerio SLC26A3 a
Gasterosteus aculeatus SLC26A3 b
Danio rerio SLC26A3 b
100) 57 Homo sapiens SLC26A4
Canis familiaris SLC26A4
Bos taurus SLC26A4
Mus musculus SLC26A4

Menadel phis domestica SLC26A4 H S a7
Gallus gallus SLC26A4
Xenopus tropicalis SLC 26A4
Danio rerio SLC26A4
Homo sapiens SLC26A3
62) Canis familiaris SLC26A9
100! Mus musculus SLC26A9
Bos taurus SLC26A9
9 Monodelphis domestica SLG26A9 H sa 1
%8, Gallus gallus SLC26A9
Anolis cardinensis SLC26A9
100 81 Xenopus tropicalis SLC26A9
Gasterosteus aculeatus SLC26A9
85 Homo sapiens SLC26A5
100[L Canis familiaris SLC26A5

53]

56— Bos taurus SLC26A5
Monodelphis domestica SLC26A5
Gallus gallus SLC26A5

Andlis carolinensis SLC26A5
Xenopus tropicalis SLC26AS H Sa7
|— Danio rerio SLC26A5
Or

ryzias latipes SLC26A5
99 Gasterosteus aculeatus SLC26A5
56 Takifugu rubripes SLC26A5
5 94 Tetracdon nigroviridis SLC26A5
Homo sapiens SLC26A6A
—‘100 100]_—————Ganis familiaris SLC26A6A
I—E!cs taurus SLCZSBAC?A
Mus musculus SLC26ABA

Gallus gallus SLC26A6A 3

Arolis carolinersis SLC26A6A Hsa‘
Gasterosteus aculeatus SLC26A6A
Danio rerio SLC26A6A
Tetraodon nigrovirids SLC26A6B a
Takifugu rubripes SLC26A6B
Oryzias latipes SLC26A6B a
Daniorerio SLC26AEB *
Tetraodon nigrovridis SLC26A6B b

Canis familiaris SLCZGAZ
98| Mus musculus SLC26A2
65 Monodel phis domestica SLC26A2
99 Bos taurus SLC26A2
Gallus gallus SLC26A2
Xenopus tropicalis SLC26A2 H Sa5
Danio rerio SLC26A2
Oryzias latipes SLC26A2
Gasterosteus aculeatus SLC26A2
Tetraodon nigroviridis SLC26A2
) Takifugu rubripes SLC26A2

86 Homo sapiens SLC26A1
100]—|_———— Cans familiaris SLCZ6A1
64 Bos taurus SLC26A1
Mus musculus SLC26A1
Danio rerio SLC26A1 H 4
Oryzias latipes SLC26A1 Sa
Gasterosteus aculeatus SLC26A1
Tetraodon nigroviridis SLC26A1
Takifugu rubripes SLC26A1
%?ma intestinalis (ENSCINP 22642)
Homo sapiens SLC26A7
57 Mus musculus SLC26A7
81 Canis familiaris SLC26A7

59 Bos faurus SLC26A7
100 Monodelphis domestica SLC26A7 H Sa8
. 100] Gallus gallus SLC26A7
L ndiis carolinensis SLC26A7
1 Xenopus tropicalis SLC26A7
64 Homo sapiens SLC26A10
| 100) Canis familiaris SLC26A10
Mus musculus SLC26A10
Bos taurus SLC26A10

100] | — Danio rerio SLC26A10 H 1 2
ﬁ Oryzias latipes SLC26A10 Sa

100! Gasterosteus aculeatus SLC26A10
69/ Takifugu rubripes SLC26A10
81 Tetraodon nigrovridis SLC26A10

- 100, 9 Ciona i (ENSCINP_28098)
I Cionasavigmi (ENSCSAVP _4888)
Branchiostoma floridae (XP_002600062)
Str otus purpuratus (XP_793050)
[ pw Hydra magnlpapnata(xp 0(14307355)

pmy o dica (XP_003

Anolis carolinensis SLC26A11

Xenopus tropicalis SLC26A11 H Sal 7
Daniorerio SLC26A11
Oryzias latipes SLC26A11
Gasterosteus aculeatus SLC26A11
Tetraodon nigrovridis SLC26A11
Takifugu rubripes SLC26A11
Cionaintestinalis (ENSCINP 17235)
Ciona savignyi (ENSCSAVP_15484)

Drosophila melanog aster (FBpp0088515)
100 Apis mellifera (XP_393986)
® 79 Anopheles gambiae (XP_320239)
Hydra magr (XP_002156377)

o7, 61 Homo sapiens SLC26AB
[_‘_|: Canis familiaris SLC26A8
100 oor Mus SLC26A8
1 o e Hsab
mol—wi mlws?:aa":ﬁngggﬁsstgzzgg
0.05
Phylogenetic tree of SLC26A family.
Neighbor-Joining tree of the SLC26A family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is missing in tetrapods, named as
SLC26A6B by our group.




Homo sapiens SLC39A10
Macaca mulatta SLC39A10
Mus musculus SLC39A10
7 Rattus norvegicus SLC39A10
Anolis carolinensis SLC39A10
Xenopus tropicalis SLC39A10 H Sa2
Takifugu rubripes SLC39A 10
Tetraodon nigroviridis SLC39A 10
Danio rerio SLC39A10
Oryzias latipes SLC39A10
96 Gasterosteu; aé:uleatus SLC39A10
® Homo sapiens SLC39A6
88 | Macaca mulatta SLC39A6
Mus musculus SLC39A6
Rattus norvegicus SLC39A6
Gallus gallus SLC39A6
o 'Anolis carolinensis SLC39A6 Hsal$8
Xenopus tropicalis SLC39A6
Takifugu rubripes SLC39A6
Gasterosteus aculeatus SLC39A6
Oryzias latipes gbCSQAS
Homo sapiens SLC39A5
100 1 Macaca mulatta SLC39A5
Mus musculus SLC39A5 H S a12
—@ 4‘_ Raltus norvegicus SLC39A5
Xenopus tr%ﬁlcalls SLC39A5
Ciona intestinalis (ENSCINP_31758)
I-:Cnona savignyi (ENSCSAVP_6864)
Gasterosteus aculeatus SLC39A8B
Oryzias latipes SLC39A8B
Danio rerio SLC39A8B *
Takifugu rubripes SLC39A8B
Tetraodon nigroviridis SLC39A8B
69 [Macaca mulatta SLC39A8A
100  Homo sapiens SLC39A8A
Mus musculus SLC39A8A
Rattus norvegicus SLC39A8A Hsa4
Anolis carolinensis SLC39A8A
Xenopus tropicalis SLC39A8A
Homo sapiens SLC39A 14
Macaca mulatta SLC39A 14
Mus musculus SLC39A14
Rattus norvegicus SLC39A 14
Anolis carolinensis SLC39A 14
Gallus gallus SLC39A14 Hsa8
Danio rerio SLC39A 14
%7 Takifugu rubripes SLC39A 14
Gasterosteus aculeatus SLC39A 14
Oryzias latipes SLC39A 14
Tetraodon nigroviridis SLC39A14
Homo sapiens SLC39A4
100 Macaca mulatta SLC39A4
Mus musculus SLC39A4
- Rattus norvegicus SLC39A4
Xenopus tropicalis SLC39A4
—————————— Danio rerio SLC39A4 H Sa8
Takifugu rubripes SLC39A4
80 Tetraodon nigroviridis SLC39A4
Gasterosteus aculeatus SLC39A4
Oryzms latipes SLC39A4
Homo sapiens SLC39A12
Macaca mulatta SLC39A 12
Mus musculus SLC39A12
Rattus norvegicus SLC39A12
Gallus gallus SLC39A12

Taeniopygia guttata SLC39A12
Xenopus tropicalis SLC39A 12 H Salo

100 Takifugu rubripes SLC39A12
Tetraodon nigroviridis SLC39A12
Gasterosteus aculeatus SLC39A12

Ory2|as latipes SLC39A 12

himedon queenslandica (ENSCSAVP_6873)
4 Homo sapiens SLC39A7
100 [1Macaca mulatta SLC39A7
o Ll._ Mus musculus SLC39A7
100 Rattus norvegicus SLC39A7 H5a6

91 Danio rerio SLC39A7
Oryzias latipes SLC39A7
97 Takifugu rubripes SLC39A7
9% Tetraodon nigroviridis SLC39A7
95 Homo sapiens SLC39A13
79 [ Macaca mulatta SLC39A 13
Mus musculus SLC39A13
66| gg - Rattus norvegicus SLC39A13
Gallus gallus SLC39A13
99 Taeniopygia guttata SSLCC39A13
100 Anolis carolinensis SLC39A13
57T Pelodiscus sinensis SLC39A13 Hsall
Danio rerio SLC39A13
59 83 — Takifugu rubripes SLC39A13
— 87 Tetraodon nigroviridis SLC39A13
72 Gasterosteus aculeatus SLC39A13
91 Oryzias latipes SLC39A13

—:Clona intestinalis (ENSCINP_31770)
Ciona savignyi (ENSCSAVP_11853)
Drosophila melanogaster (FBpp0088864)
99 100 : Anopheles gambiae (XP_319524)
Amphimedon queenslandica (XP_003382841)

Solute Carrier Family 39-SLC39A 81

63

99

99

74
53

51 64 52

7

0.05

Phylogenetic tree of SLC39A family.

Neighbor-Joining tree of the SLC39A family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * shows another paralog which is missing in tetrapods named as
SLC39A8B by our group.



SLIT

Home sapiens SLIT2

Pongo abelii SLIT2

59l Pan troglody tes SLIT2

Gorilla gorilla SLIT2

Macaca mulatta SLIT2

73

100!
Callithrix jacchus SLIT2
Loxodonta af ricana SLIT2
Mus musculus SLIT2
Rattus norvegicus SLIT2
Oryctolagus cuniculus SLIT2
Canis familiaris SLIT2
Bos taurus SLIT2

My otis lucifugus SLIT2 H Sa4
Monodelphis domestica SLIT2
Gallus gallus SLIT2
Taeniopy gia guttata SLIT2
Anolis carolinensis SLIT2
Pelodiscus sinensis SLIT2
Xenopus tropicalis SLIT2
Danio rerio SLIT2
Gasterosteus aculeatus SLIT2
Oryzias latipes SLIT2
Takifugu rubripes SLIT2
70 Tetracdon nigrov iridis SLIT2
55 Homo sapiens SLIT3

Gorilla gorilla SLIT3

Pongo abelii SLIT3

Canis familiaris SLIT3

Felis catus SLIT3

Equus caballus SLIT3

Mus musculus SLIT3
Rattus norv egicus SLIT3
Oryctolagus cuniculus SLIT3
Bos taurus SLIT3 H Sa5
Dasypus novemcinctus SLIT3
Monodelphis di tica SLIT3
Omithorhy nchus anatinus SLIT3

Gallus gallus SLIT3
Taeniopy gia guttata SLIT3
Anolis carolinensis SLIT3

Pelodiscus sinensis SLIT3

100

90!

t————————— Xenopus tropicalis SLIT3
QOryzias latipes SLIT3
{Daniu rerio SLIT3
94 Homo sapiens SLIT1
Pongo abelii SLIT1
Gerilla gorilla SLIT1

Macaca mulatta SLIT1
Callithrix jacchus SLIT1

100

WDEI

Canis familiaris SLIT1

Felis catus SLIT1

Equus caballus SLIT1
Dasypus novemcinctus SLIT1

Loxodonta africana SLIT1

Mus musculus SLIT1
Rattus norvegicus SLIT1
Bos taurus SLIT1 H Salo
Oryctolagus cuniculus SLIT1
Monodelphis domestica SLIT1
Anolis carolinensis SLIT1

Xenopus tropicalis SLIT1
100 Takif ugu rubripes SLIT1

100

Tetraodon nigrov iridis SLIT1 a
Gasterosteus aculeatus SLIT1

100

100
Ory zias |atipes SLIT1 a

Danio rerio SLIT1
Tetraodon nigroviridis SLIT1 b
Ory zias latipes SLIT1 b
| EEEEE—— Ciona intestinalis (ENSCINP_11051)
10— Cionasav igny i (ENSCSAVP_10021)
Drosophila melanogaster (FBpp0303578)
Apis mellifera (XP_008561500)
100 Caenorhabditis elegans (F40E10)

—

0.05

60

100

100

Phylogenetic tree of SLIT family.

Neighbor-Joining tree of the SLIT family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site.



Synuclein-SNC

Gorilla gorilla SNCG

83| Loxodonta africana SNCG

Pan troglodytes SNCG

Homo sapiens SNCG

Bos taurus SNCG

Monodelphis domestica SNCG
Mus musculus SNCG

Rattus norvegicus SNCG
Equus caballus SNCG

Dasypus novemcinctus SNCG Hsal0

70

92

L Gallus gallus SNCG

| 78 Takifugu rubripes SNCG
99 _: Oryzias latipes SNCG a

Tetraodon nigroviridis SNCG

Danio rerio SNCG a

93
Li Danio rerio SNCG b

76 _|:Gasterosteus aculeatus SNCG
® 97 Oryzias latipes SNCG b
63 Gasterosteus aculeatus SNCBB
99| -[Oryzias latipes SNCEB
99 Takifugu rubripes SNCBB
—— Danio rerio SNCBB
71— Bos taurus SNCBA

74 ggf Canis familiaris SNCBA
Pan troglodytes SNCBA HsaS
- 71'Homo sapiens SNCBA
69 Homo sapiens SNCA

Gorilla gorilla SNCA H5a4
Pan troglodytes SNCA

|

Ciona intestinalis (ENSCINP_14669)

0.1

Phylogenetic tree of SNC family.

Neighbor-Joining tree of the SNC family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site.



Synaptopodin-SYNPO
Loxodonta africana SYNPO2L
7 Rattus norvegicus SYNPO2L
100] I Mus musculus SYNPO2L
Pan troglodytes SYNPO2L
— 69! Homo sapiens SYNPO2L Hsall

Xenopus tropicalis SYNPO2L
ﬂiscus sinensis SYNPO2L
[ | Ii Oryzias latipes SYNPO2L a
94 Tetraodon nigroviridis SYNPO2L a
Gasterosteus aculeatus SYNPOZ2L a
Danio rerio SYNPO2L a

Danio rerio SYNPO2L b
Gasterosteus aculeatus SYNPO2L b

91 % 87 _|:Oryzias latipes SYNPOZL b
¢ 75 Tetraodon nigroviridis SYNPO2L b
g5 Pan troglodytes SY NPO2
54 Homo sapiens SYNPO2
92 Loxodonta africana SYNPO2
Rattus norvegicus SYNPO2
95! Mus musculus SYNPO2
Gallus gallus SYNPO2 Hsa4
79 6 Danio rerio SYNPO2 b
EDanio rerio SYNPO2 a
74 ———— Gasterosteus aculeatus SYNPO2
90 _|: Oryzias latipes SYNPO2
51 Tetraodon nigroviridis SYNPO2
99 Homo sapiens SY NPO
_l Pan troglodytes SYNPO

98|

100)
Mus musculus SY NPO
56 —|_ .
— 99— Rattus norvegicus SYNPO H3a5
Anolis carolinensis SYNPO

91| Gallus gallus SYNPO

l Gasterosteus aculeatus SYNPO

90 Danio rerio SYNPO

Ciona intestinalis (ENSCINP_3623)

100k Ciona savignyi (ENSCSAVP_8146)

98

M

0.1
Phylogenetic tree of SYNPO family.

Neighbor-Joining tree of the SYNPO family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



Transforming, acidic coiled-coil containing protein-TACC

51— Homo sapiens TACC1

89|L Pan troglodytes TACC1
Pongo abelii TACC1
Macaca mulatta TACC1
Equus caballus TACC1
Canis familiaris TACC1

Felis catus TACC1
Loxodonta africana TACC1

64
59

Dasypus novemcinctus TACC1
Bos taurus TACC1

Mus musculus TACCA1
Rattus norvegicus TACC1
Monodelphis domestica TACC1
52 Ornithorhynchus anatinus TACC1
98 Gallus gallus TACC1
Danio rerio TACC1

% Gasterosteus aculeatus TACC1
Takifugu rubripes TACC1
61 Oryzias latipes TACC1

100y Ciona intestinalis (ENSCINP_16017)

L Ciona savignyi (ENSCSAVP_9087)
Drosophila melanogaster (FBpp0300236)
Caenorhabditis elegans (ZK84)

Danio rerio TACC2
Oryzias latipes TACC2
Takifugu rubripes TACC2

Gallus gallus TACC2
Anolis carolinensis TACC2
Monodelphis domestica TACC2
Ornithorhynchus anatinus TACC2
Dasypus novemcinctus TACC2
66| Homo sapiens TACC2
Pan troglodytes TACC2
Mus musculus TACC2
Bos taurus TACC2
Rattus norvegicus TACC2
52 Equus caballus TACC2
Canis familiaris TACC2
70! Felis catus TACC2

57 Gasterosteus aculeatus TACC3
ﬂ'_{ Oryzias latipes TACC3

Danio rerio TACC3

Takifugu rubripes TACC3
74 Xenopus tropicalis TACC3
Gallus gallus TACC3
Monodelphis domestica TACC3

100——— Mus musculus TACC3
L Rattus norvegicus TACC3

Felis catus TACC3
Eus caballus TACC3
Canis familiaris TACC3
Macaca mulatta TACC3
99 Pongo abelii TACC3
SZEHDW sapiens TACC3

90! Pan troglodytes TACC3

94

77

100

95

98

]

0.1

Phylogenetic tree of TACC family.

Hsa8

Hsal0

Hsa4

Neighbor-Joining tree of the TACC family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50%

are presented here. Scale bar shows amino acid substitution per site.



Transcription Factor 7-TCF7
Macaca mulatta TCF7L1

Canis familiaris TCF7L1

Homo sapiens TCF7L1

Bos taurus TCF7L1

Mus musculus TCF7L1

Rattus norvegicus TCF7L1
79 Loxodonta africana TCF7L1

Anolis carolinensis TCF7L1

100 Xenopus tropicalis TCF7L1

Danio rerio TCF7L1a

Danio rerio TCF7L1b

Gasterosteus aculeatus TCF7L1

97 Oryzias latipes TCF7L1
76 Takifugu rubripes TCF7L1
98

86

99 Tetraodon nigroviridis TCF7L1
Homo sapiens TCF7L2
Macaca mulatta TCF7L2
5 Mus musculus TCF7L2

74 Gallus gallus TCF7L2

Anolis carolinensis TCF7L2

Xenopus tropicalis TCF7L2
100 99 Tetraodon nigroviridis TCF7L2
I Takifugu rubripes TCF7L2
64 Oryzias latipes TCF7L2
-I: Danio rerio TCF7L2
BU. 68 Homo sapiens LEF1
Macaca mulatta LEF1
65 Mus musculus LEF1

il Loxodonta africana LEF1

86 — Anolis carolinensis LEF1
100 ————— Xenopus tropicalis LEF1
Gasterosteus aculeatus LEF1
97 Oryzias latipes LEF1
?'_7[ Takifugu rubripes LEF1
97L Tetraodon nigroviridis LEF1
80— Homo sapiens TCF7
Macaca mulatta TCF7
53 Mus musculus TCF7
100 Bos taurus TCF7
74 Loxodonta africana TCF7
] Canis familiaris TCF7
Gallus gallus TCF7
99 498|7—Anolis carolinensis TCF7
Danio rerio TCF7
29 QOryzias latipes TCF7
493|j|j Tetraodon nigroviridis TCF7
98 Takifugu rubripes TCF7
Branchiostoma floridae (AAZ77711)
Strongylocentrotus purpuratus (NP_999640)
0.05

Phylogenetic tree of TCF family.

Neighbor-Joining tree of the TCF family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values
>50% are presented here. Scale bar shows amino acid substitution per site.



Tetraspanin-TSPAN

98 Homo sapiens TSPAN3A

Mus musculus TSPAN3A

g3 Rattus norvegicus TSPANaA

Gallus gallus TSPAN3,

Anolis carolinensis TSPAN3A

Xenopus tropicalis TSPAN3A

Danio rerio TSPAN3A

66 Takifugu rubripes TSPAN3A
Tetraodon nigroviridis TSPAN3A

76
70

99

80

teus aculeatus TSPAN3A
93‘— Oryzias latipes TSPAN3
Takl'ugu rubripes TSPAN3 B
Tetraodon nigroviridis TSPAN3 B

TSPAN3 B
Oryzias latipes TSPAN3 B
Ciona i i

75

(ENSCINP_25966)

Homo sapiens CD63A

|—:Mus musculus CD63A
Rattus norvegicus CD63A

Anolis carolinensis CD63A

Xenopus tropicalis CD63A

97

Danio rerio CD63A

Takifugu rubripes CD63A
r_| Tetraodon nigroviridis CD63A

Oryzias latipes CD63A

95l

1S aculeatus CD63A
I Ciol ENSCINP_32346)

9

(
9' Cnona savignyi (ENSCSAVP_14267)
6

99 Homo sapiens TSPAN
90 Mus musculus TSPAN6G
97 Rattus norvegicus TSPANG
66 Gallus gallus TSPAN6
icalis TSPAN6

Xenopus trop

88

82

Danio rerio TSPANG6

99 Takifugu rubripes TSPAN6
T nig is TSPAN6
Gasterosteus TSPAN6

Oryzias latipes TSPAN6
9]0 Homo sapiens TSPAN7A
Mus musculus TSPAN7A
55 Rattus norvegicus TSPAN7A
99 Anolis carolinensis TSPAN7A
Gallus gallus TSPAN7A
Xenopu TSPAN7A

77 Tak.?ugu rubripes TSPAN7A
Gasterosteus aculeatus TSPAN7A
Tetraodon nigroviridis TSPAN7A
99 Oryzias latipes TSPAN7A

929

Danio rerio TSPAN7B
1 g TSPAN7B
Branchi ﬂondae (XP_002603503)
84 Takifugu rubripes CD63B
99 f_:Telraodon nigroviridis CD63B
CD63B

Oryzlas latipes CD63B

99

99

99 86 Ciona |nlesnnalls'}ENSCINP _32244)
L——Ciona savignyi (ENSCSAVP_4679)

99 Homo sapiens TSPAN11

Mus musculus TSPAN11

Takl!ugu rubripes TSPANH
et TSPAN11

Takufugu rubripes CD151
l—{—'— e iidis CD
Gas

TSPAN11
Homo saplens CD151
99 Macaca mulatta CD151
Mus musculus CD151
Rattus norvegicus CD151
Gallus gallus CD151
Anolis 51

151

70

CD151
Oryzias Ianpes CD151

95 Homo sapiens TSPANSA

Mus musculus TSPANSA

Rattus norvegicus TSPANSA

Xenopus tropicalis TSPANSA

82 Danio rerio TSPAN5A

Takifugu rubripes TSPANSB
Oryzias latipes TSPAN5B
G

99‘ Oryzias latipes TSPAN17
—{:Telraodon mgrovmdls TSPAN17
74 T

TSPANSB
95 Homo sapiens TSPAN17
Mus musculus TSPAN17
76 — Rattus norvegicus TSPAN17
Anolis carolinensis TSPAN17
Xenopus tropicalis TSPAN17

PAN17

floridae (XP_002613755)
r—Clona ENSCINP_31004)

(
'— Ciona savignyi (ENSCSAVPM16947)

99 Homo sapiens TSPAN
99 Mus musculus TSPAN14
71 Rattus norvegicus TSPAN14
Gallus gallus TSPAN14

78

Danio rerio TSPAN14

s aculeatus TSPAN14
Takllugu rubripes TSPAN14

72

TSPAN14
Orleas lanpes TSPAN14

_75‘

elegans (T14G10)

TSPAN15A

98 Homo sapiens TSPAN15A
'lr'—:h/us musculus TSPAN15A »
87 Rattus g
Gallus gallus TSPAN15A

TSPAN15A
Danio reio TSPAN15A
Tak:fugu rubnpes TSPAN15A
TSPAN15A
961 leatus TSPAN15A
PAN15B

Anolis

is TS|
99_ Oryzias Iallpes TSPAN15B

64

Brsaan;\:mos(oma floridae (XP_002613751)

99 Homo sapiens TSPAN
99 Rattus novegicus TSPAN33A
84! Mus musculus TSPAN33A
TSPAN33A

Xenopus
96 Taknfugu rubripes TSPAN33A
g TSPAN33A
f‘ aculeatus TSPAN33A

Oryzias latipes TSPAN33A

99

63 Danio rerio TSPAN33B
l—l l T TSPAN33B
Orynas Ianpes TSPAN33B

50

TSPAN33B
Ciona savignyi (ENSCSAVP_19346)

Homo sapiens TSPAN10

99
92 I Mus lus TSPAN10
99 99" Rattus gi TSPAN10
Anolis li is TSPAN10

99

Danio rerio TSPAN10
Tahfugu rubripes TSPAN10
87 99 s latipes TSPAN10

—
Phylogenetic tree of TSPAN family.
Neighbor-Joining tree of the TSPAN family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site. * shows another paralog which are missing in tetrapods
TSPAN3B, TSPAN7B, CD63B. TSPANS5B, TSPAN15B and TSPAN33B by our group.

Branchiostoma flondae (XP 002604744)

Hsal5

Hsal2

Hsall

Hsa4

Hsab




UNC-5

99

61

95

87

100

a7|

99

94|

——

0.1

100

]

94; Homo sapiens UNC5CA
Macaca mulatta UNC5CA
Mus musculus UNC5CA
Anclis carolinensis UNC5CA
Xenopus tropicalis UNC5CA
Ory Zias latipes UNC5CA
Tetraodon nigroviridis UNCSCA
96, Takif ugu rubripes UNC5CB
Tetraodon nigroviridis UNC5CB
Gasterosteus aculeatus UNC5CB
Ory zias latipes UNC5CB
Homo sapiens UNC5A
Macaca mulatta UNC5A
Mus musculus UNC5A
Gallus gallus UNC5A
86 Taeniopy gia guttata UNCSA
Danio rerio UNC5A
Tetraodon nigroviridis UNC5A
Takifugu rubripes UNC5A
Gasterosteus aculeatus UNC5A
Oryzias latipes UNC5A
68 Homao sapiens UNC5B
Macaca mulatta UNC5B
Mus musculus UNC5B
Gallus gallus UNC5B
Xenopus tropicalis UNC5B
Gasterosteus aculeatus UNC5B
Danio rerio UNC5B
Oryzias latipes UNC5B
Takifugu rubripes UNC5B
73! Tetraodon nigroviridis UNC5B8
Homo sapiens UNC5D
Macaca mulatta UNC5D
Mus musculus UNC5D
Xenopus tropicalis UNC5D
84, Takifugu rubripes UNC5D
Gasterosteus aculeatus UNC5D a

Danio rerio UNC5D a
Ory zias latipes UNC5D a
Danio rerio UNC5SD b
Tetraodon nigrov iridis UNC5D
Gasterosteus aculeatus UNC5D b
84 Ory zias latipes UNC5D b
65— Homo sapiens UNC5CL
100] Macaca mulatta UNC5CL
Mus musculus UNC5CL
Branchiostoma floridae (XP_002589958)
99 Homo sapiens CFP
76 Macaca mulatia CFP
Mus musculus CFP

Xenopus icalis CFP

Oryzias latipes CFP

_90|—‘:Taklfugu rubripes CFP
99 Tetraodon nigrov iridis CFP

vectensis (XP_001639688)

Hydra ipapi (CAJB0765)
Homo sapiens BAI3
88 Pan troglody tes BAI3
og| 'Mus musculus BAI3
5, Gallus gallus BAI3
99 Taeniopy gia guttata BAI3

%

53— Analis carolinensis BAI3
Ory zias latipes BAI3
Gasterosteus aculeatus BAI3
Danio rerio BAI3
Tetraodon nigroviridis BAI3
74! Takifugu rubripes BAI3
Homo sapiens BAI2
100 Gorilla gorilla BAI2
Mus musculus BAI2
Gallus gallus BAI2

73

80| Gasterosteus aculeatus BAI2
700 Takifugu rubripes BAI2
96! Tetraodon nigroviridis BAI2

100 Homo sapiens BAI1A
4| Macaca mulatta BAI1A
84 Mus musculus BAITA

Phylogenetic tree of UNC5 family.

99, Gallus gallus BAITA
Taeniopy gia guttata BAI1A
91 Xenopus tropicalis BAI1A
eus BAIMA

22) Ory zias latipes BAI1A
79 Takifugu rubripes BAIMA
99— Tetraodon nigroviridis BAI1A

Danio rerio BAI1B

66, Oryzias latipes BAI1B
Gasterosteus aculeatus BAI1B
Tetraodon nigrov iridis BAI1B

99! Takifugu rubripes BAI1B

Hsa4

Hsa5

HsalO

Hsa8

Hsab

ChrX

Hsab

Hsal

Hsa8

Neighbor-Joining tree of the UNC5 family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site. * shows another paralogs which are
missing in tetrapods, named as UNC5CB and BAI1B, respectively by our group.



Voltage-dependent anion channel-VDAC

69 Homo sapiens VDAC1

Pan troglodytes VDAC1

88| Mus musculus VDAC1
Rattus norvegicus VDAC1
Canis familiaris VDAC1

Bos taurus VDAC1

Equus caballus VDAC1
Loxodonta africana VDAC1
Gallus gallus VDAC1
Taeniopygia guttata VDAC1
Pelodiscus sinensis VDAC1

93
Anolis carolinensis VDAC1
100 L Xenopus tropicalis VDAC1
Danio rerio VDAC1
66| Oryzias latipes VDAC1
90 -|: Gasterosteus aculeatus VDAC1

99 |: Tetraodon nigroviridis VDAC1
97— Takifugu rubripes VDAC1
Homo sapiens VDAC2
Gorilla gorilla VDAC2
Pan troglodytes VDAC2
50, 83| ! Bos taurus VDAC2
Canis familiaris VDAC2
100 Equus caballus VDAC2
"~ Loxodonta africana VDAC2
Mus musculus VDAC2
99— Rattus norvegicus VDAC2
Taeniopygia guttata VDAC2
Gallus gallus VDAC2
Anolis carolinensis VDAC2
Xenopus tropicalis VDAC2
Danio rerio VDAC2
Oryzias latipes VDAC2
Gasterosteus aculeatus VDAC2
Takifugu rubripes VDAC2
88! Tetraodon nigroviridis VDAC2 a
Tetraodon nigroviridis VDAC2 b
Homo sapiens VDAC3
96| Gorilla gorilla VDAC3
Pongo abelii VDAC3
Pan troglodytes VDAC3
Canis familiaris VDAC3
2L Loxodonta africana VDAC3
Mus musculus VDAC3
51 Equus caballus VDAC3
B 66— Bos taurus VDAC3

91 98 Gallus gallus VDAC3
4,—% sinensis VDAC3
76 Anolis carolinensis VDAC3

Xenopus tropicalis VDAC3

o1 51

“ ﬁ Gasterosteus aculeatus VDAC3
100 Oryzias latipes VDAC3
\g Tetraodon nigroviridis VDAC3
93 Takifugu rubripes VDAC3
Branchiostoma floridae (XP_002602924)
—| Strongylocentrotus purpuratus (XP_780266)
M
0.05

Phylogenetic tree of VDAC family.

Neighbor-Joining tree of the VDAC family members. Uncorrected p-distance was used. Complete-deletion option was
used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the
values >50% are presented here. Scale bar shows amino acid substitution per site.



HR lysine demethylase and nuclear receptor corepressor (HR)

Loxodonta Africana KDM3B
99 [ Pteropus vampyrus KDM3B
Canis familiaris KDM3B
Homo sapiens KDM3B
Mus musculus KDM3B
Monodelphis domestica KDM3B
— Ornithorhynchus anatinus KDM 3B
Taeniopygia guttata KOM3B

98
84

51
96
100

—— Anolis carolinensis KDM3B

100

Xenopus Tropicalis KDM3B

—— Gasterosteus aculeatus KDM3B

10 100 _[Taklfugu rubripes KDM3B
_b 98 '— Tetraodon nigroviridis KDM3B
Xenopus Tropicalis KDM3A
Gallus gallus KDM3A
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Phylogenetic tree of HR family:
Neighbor-Joining tree of the HR family members. Uncorrected p-distance was used. Complete-deletion option was used.

Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site.
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Phylogenetic tree of NSD family:

Neighbor-Joining tree of the NSD family members. Uncorrected p-distance was used. Complete-deletion option was used.
Numbers on branches represent bootstrap values (based on 1000 replications) supporting that branch; only the values >50% are
presented here. Scale bar shows amino acid substitution per site.



