Neighbor Joining Trees of gene families residing on
chromosomes 2, 7, 12 and 17.



Anion exchanger family SLC4A ( AE )-SLC4A
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67 -Homo sapiens SLC4A2

100

100 88
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Danio rerio SLC4A2
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Homo sapiens SLC4A1

Mus musculus SLC4A1
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—
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Phylogenetic tree of SLC4A family.

100
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100
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100 [ Takifugu rubripes SLC4A8

Danio rerio SLC4A8
90jHomo sapiens SLC4A10
100 f Canis familiaris SLC4A10
Mus musculus SLC4A10
66 - Rattus norvegicus SLC4A10

98 r Homo sapiens SLC4A8

Canis familiaris SLC4A8
Mus musculus SLC4A8
Rattus norvegicus SLC4A8

Hsa7

Hsa?

Hsal7

Hsa?

Hsa?2

Hsal?

Neighbor-Joining tree of the SLC4A 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.



Fibrillar collagen family —COL

99 ,Homo sapiens COL2A1
Macaca mulatta COL2A1
- Mus musculus COL2A1
g9 — Rattus norvegicus COL2A1
Canis familiaris COL2A1 Hsa12
T 6 — Bos taurus COL2A1
Monodelphis domestica COL2A1
_|7 Takifugu rubripes COL2A1
‘® o8 Danio rerio COL2A1
Danio rerio COL1A1
Monodelphis domestica COL1A1
100 100 r Mus musculus COL1A1
100 L Rattus norvegicus COL1A1
£2. B 95 — Homo sapiens COL1A1 Hsa17
Macaca mulatta COL1A1
98 Canis familiaris COL1A1
65 '— Bos taurus COL1A1
Danio rerio COL1A2
100 Mus musculus COL1A2
8_3. 100 _|: Rattus norvegicus COL1A2
100 r Homo sapiens COL1A2 Hsa7
100 Macaca mulatta COL1A2
87 Canis familiaris COL1A2
Bos taurus COL1A2
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100 Canis familiaris COL3A1
— @ 100 100 - Mus musculus COL3A1
95 Rattus norvegicus COL3A1 Hsa2
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Homo sapiens COL3A1
o EE Macaca mulatta COL3A1
Danio rerio COL5A2
Monodelphis domestica COL5A2
100 Bos taurus COL5A2
100 100 - Homo sapiens COL5A2 Hsa2
52 _LMacaca mulatta COL5A2
70 Mus musculus COL5A2
=0

100 '— Rattus norvegicus COL5A2
_[ Strongylocentrotus purpuratus (COLP1alpha)
Apis mellifera (XP_393523)

0.05
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.



ERBB receptor protein-tyrosine kinase-ERBB

100 — Mus musculus ERBB2

00[ L Rattus norvegicus ERBB2

Homo sapiens ERBB2

Xenopus tropicalis ERBB2
Danio rerio ERBB2

Tetraodon nigroviridis ERBB2

—— Takifugu rubripes ERBB2
Tetraodon nigroviridis EGFR
Takifugu rubripes EGFR

Xenopus tropicalis EGFR

Rattus norvegicus EGFR

Tetraodon nigroviridis ERBB4
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Takifugu rubripes ERBB3
Danio rerio ERBB3

Xenopus tropicalis ERBB3
Homo sapiens ERBB3

I:Mus musculus ERBB3
100 — Rattus norvegicus ERBB3

Drosophila melanogaster (Egfr)

Caenorhabditis elegans (Let-23)
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—
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100 _[Mus musculus EGFR
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59 Danio rerio ERBB4
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98. 100 |_— Xenopus tropicalis ERBB4
88 Homo sapiens ERBB4
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100
100
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—
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Phylogenetic tree of ERBB family.

Neighbor-Joining tree of the ERBB 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.



GLI zinc-finger protein family-GLI

99

100
"o

100 — Takifugu rubripes GLI2
100 _E
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100

100 - Rattus norvegicus GLI2
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Homo sapiens GLI2
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Rattus norvegicus GLI3

Danio rerio GLI3 Hsa’

Gasterosteus aculeatus GLI3

100 r Mus musculus GLI1
100f LRattus norvegicus GLI1
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97 |:‘
99

Homo sapiens GLI1
Danio rerio GLI1 Hsal2
Gasterosteus aculeatus GLI1
Takifugu rubripes GLI1
Tetraodon nigroviridis GLI1
Branchiostoma floridae GLIB

100 'Branchiostoma floridae GLIA

Ciona savignyi GLI

Strongylocentrotus purpuratus (XP_0011195249)

100

Drosophila melanogaster (Ci)

Apis mellifera (XP_624136)

P
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Phylogenetic tree of GLI family.

Caenorhabditis elegans (Tra)

Neighbor-Joining tree of the GLI 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.



Hedgehog family -HH

91 Mus musculus SHH
ST [ 1Rattus norvegicus SHH
%) L Homo sapiens SHH
Canis familiaris Shh
Gallus gallus SHH
9% ———— Xenopus tropicalis SHH
Danio rerio twhh
[ — Danio rerio SHH
Oryzias latipes SHH
%0 Tetraodon nigroviridis SHH
- 99 | Takifugu rubripes SHH
— Gasterosteus aculeatus SHH
Mus musculus IHH
Rattus norvegicus IHH
Bos taurus IHH
—Homo sapiens IHH
—— Gallus gallus IHH
62 Oryzias latipes IHHa
® ol Dgniol rerio .IHH
ryzias latipes IHHb
° ” Gasterosteus aculeatus IHH
g‘_ETetraodon nigroviridis IHH
64 “— Takifugu rubripes IHH
99 ——— Gasterosteus aculeatus DHH
a 100 L—— Oryzias latipes DHH
Danio rerio DHH
75 — Homo sapiens DHH
Bos taurus DHH
100 Mus musculus DHH
g9 “ Rattus norvegicus DHH
Branchiostoma floridae HH

89

70
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96
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Phylogenetic tree of HH family.

Strongylocentrotus purpuratus hh

Hsa/

Hsa?

Hsal?2

Neighbor-Joining tree of the HH 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.



Inhibin -INHB
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100
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Mus musculus INHBA
78 | Rattus norvegicus INHBA
Homo sapiens INHBA
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100 Monodelphis domestica INHBA
Canis familiaris INHBA
Erinaceus europaeus INHBA

62

Oryzias latipes INHBA
Tetraodon nigroviridis INHBA
Takifugu rubripes INHBA
Danio rerio INHBA
Gasterosteus aculeatus INHBA
74 Tetraodon nigroviridis INHEB
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50 Oryzias latipes INHBB

Danio rerio INHBB
gg — Gasterosteus aculeatus INHBB
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85 | Mus musculus INHBB
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Canis familiaris INHBC
Rattus norvegicus INHBC
61 Erinaceus europaeus INHBC

100

Phylogenetic tree of INHB family.

Neighbor-Joining tree of the INHB 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%

—

0.05

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

Branchiostoma floridae (Inhibin beta)
Ciona intestinalis (Inhibin beta)
Strongylocentrotus purpuratus (NP_999793)

Hsa7

Hsa?2

Hsal?



Insulin-like growth factor-binding protein-IGFBP
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100 = Tetraodon nigroviridis IGFBP4
Takifugu rubripes IGFBP1
Xenopus tropicalis IGFBP1
09 57 o ——  Homo sapiens IGFBP1
—@ |:Mus musculus IGFBP1
100 Rattus norvegicus IGFBP1
100 — Takifugu rubripes IGFBP2
L Tetraodon nigroviridis IGFBP2
100 Xenopus tropicalis IGFBP2
5 —— Homo sapiens IGFBP2
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g9 - Rattus norvegicus IGFBP2
100 — Rattus norvegicus IGFBP6
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Homo sapiens IGFBP6
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52 L Tetraodon nigroviridis IGFBP3
—© 100 Danio rerio IGFBP3
el ——— Homo sapiens IGFBP3
91 Rattus norvegicus IGFBP3
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89 100 — Takifugu rubripes IGFBP5
88 L Tetraodon nigroviridis IGFBP5
Danio rerio IGFBP5
97 Xenopus tropicalis IGFBP5 Hsa2
|NIus musculus IGFBP5
98 Rattus norvegicus IGFBP5
100 |Homo sapiens IGFBP5
, Ciona intestinalis IGFBP
100 ° Ciona savignyi IGFBP
Strongylocentrotus purpuratus (XP_ 793433)
] | Drosophila melanogaster (CG13830-PA)
08 Apis mellifera (XP_393267)

62

Hsa7

0.1

Phylogenetic tree of IGFBP family.

Neighbor-Joining tree of the IGFBP 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.



Integrin beta chain family-ITGB

99 Tetraodon nigroviridis ITGB5
99 _l:Takifugu rubripes ITGB5
100 Danio rerio ITGB5
Homo sapiens ITGB5
98 4100|:Mus musculus ITGB5
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60 L Takifugu rubripes ITGB7
81 — Rattus norvegicus ITGB7
Homo sapiens ITGB7
10051—':I\J'Ius musculus ITGB7
Drosophila melanogaster (CG1560-RA)
g' Strongylocentrotus purpuratus (Integrin beta-1)
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100 I: Rattus norvegicus ITGB4
Homo sapiens ITGB4 Hsal7
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Rattus norvegicus ITGB8
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100 —— Tetraodon nigroviridis ITGB8
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Phylogenetic tree of ITGB family.

Neighbor-Joining tree of the ITGB 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.



Myosin light chain-MYL
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lTakifugu rubripes MYL4
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| 91 —Homo sapiens MYL1
—98. 76 Macaca mulatta MYL1
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96 ' Rattus norvegicus MYL1
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50 Xenopus tropicalis MYL6
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100 — Drosophila melanogaster (Sqh)
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93 97 — Tetraodon nigroviridis MYL2
73 _[Takifugu rubripes MYL2
Danio rerio MYL2
99| —— Gallus gallus MYL2
— —— Monodelphis domestica MYL2
Macaca mulatta MYL2 Hsal2
Homo sapiens MYL2
Mus musculus MYL2
Canis familiaris MYL2
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Phylogenetic tree of MYL family.
Neighbor-Joining tree of the MYL 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.



Sp1l c2h2-type zinc-finger protein family-SP

53+~ Homo sapiens SP1
99 {Rattus norvegicus SP1
— ~ Mus musculus SP1
Gallus gallus SP1 Hsal2
97 L Xenopus tropicalis SP1
— Tetraodon nigroviridis SP1
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Rattus norvegicus SP4
96 Tetraodon nigroviridis SP2
Danio rerio Sp2
99 ——— Gallus gallus SP2 Hsal7
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o5 L Rattus norvegicus SP2

Strongylocentrotus purpuratus (XP_784359)
Strongylocentrotus purpuratus (XP_793203)
L 100 — Tetraodon nigroviridis SP8
98 L Takifugu rubripes SP8
95 Xenopus tropicalis Sp8
Homo sapiens SP8
99 | | Mus musculus Sp8
89 ! Rattus norvegicus Sp8

100 |
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100

—
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Phylogenetic tree of SP family.

Neighbor-Joining tree of the SP 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.



Zinc finger protein, subfamily 1A-ZNFN1A

91 — Mus musculus ZNFN1A1
Rattus norvegicus ZNFN1A1
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08 Canis familiaris ZNFN1A1
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Homo sapiens ZNFN1A3
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— —— Xenopus tropicalis ZNFN1A2
® 100 Homo sapiens ZNFN1A2
100 Mus musculus ZNFN1A2
91 ' Rattus norvegicus ZNFN1A2
100 — Tetraodon nigroviridis ZNFN1A4
o8 [ Takifugu rubripes ZNFN1A4
Danio rerio ZNFN1A4
Xenopus tropicalis ZNFN1A4
54 Mus musculus ZNFN1A4
99 Rattus norvegicus ZNFN1A4
100 Homo sapiens ZNFN1A4
Canis familiaris ZNFN1A4

58'Bos faurus ZNFN1A4
Strongylocentrotus purpuratus (XP_790671)

@ 100| rBos taurus ZNFN1A3
g#

87

0.1

Phylogenetic tree of ZNFN1A family.
Neighbor-Joining tree of the ZNFN1A 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.



ATP synthase, H* transporting, mitochondrial FO complex —ATP5G

gg | Homo sapiens ATP5G3
71 Rattus norvegicus ATPSG3
95 Canis familiaris ATP3G3

Mus musculus ATP5G3

Anolis carolinensis ATPSG3

87 —— Monodelphis domestica ATPSG3

53 L—————— Gallus gallus ATP5G3
Ornithorhynchus anatinus ATPSG3
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Xenopus tropicalis ATPSG3
' 95 [ Gallus gallus ATPSG1

Anolis carolinensis ATPSG1
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_ECanis familiaris ATP5G1
88 Equus caballus ATPSG1

Takifugu rubripes ATP5G1/3
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|l M Oryzias latipes ATPSG1/3

88 l—— (asterosteus aculeatus ATP5G1/3
Tetraodon nigroviridis ATPSG2

Homo sapiens ATP5G2

51 — Canis familiaris ATP5G2

100 Erinaceus europaeus ATP5G2

5{ | —— Loxodonta africana ATP5G2
Mus musculus ATP5G2
99 I Rattus norvegicus ATPSG2

Drosophila melanogaster (NP_651852)

Branchiostoma floridae (XP_002222531)
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Phylogenetic tree of ATP5G family.

Neighbor-Joining tree of the ATP5G 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.



Calcium binding and coiled-coil domain-C

ALCOCO

Bos taurus TAX1BM

Equus caballus TAX1BM

Canis familiaris TAX1BP1

Haormo sapiens TAX18P1

Mus musculus TAX1BM1

Rattus norvegicus TAX1BP1
Monodelphis domestica TAX1BF1
Ornitharhynchus anatinus TAX1BP1

100
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Gallus gallus TAX1BP1
Anclis carolinensis TAX18P1

Xenopus tropicalis TAX1BP1

Tetraodon nigroviridis TAX1BP1
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Danio rerio TAX1BP1
Takifugu rubripes TAX1EP

Gasterosteus aculeatus TAX1BP1
{jﬂ'j‘ziﬁ latpes TAX1BP1
58 Takifugu rubripes CALCOCO1
ﬂtr&odon nigroviridis CALCOCO1
i|_

Oryzias latipes CALCOCO
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L]

Gasterosteus aculeatus CALCOCO1
Danio rerio CALOOCO1

1]

Anolis carolinensis CALCOCON

Rattus norvegicus CALCOCO1
l Bos taurus CALCOCO1

s Canis famiiaris CALOOCO1

Hormo sapiens CALOOCOA
Mus musculus CALCOCO1
Equus caballus CALCOCO1

Branchiostoma floridae (XP_002238600)
1y [ Coona intestinalis (XP_002120135)
]

55

Ciona savigny (ENSCSAVP_12358)
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Takifugu rubripes CALCOCO2
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Danio rerio CALCOCO2
o0 [ Wus musculus CALCOCOZ

- Rafttus norvegicus CALCOCO2

100

Gallus galus CALCOC02
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Phylogenetic tree of CALCOCO family.

Anolis carolinensis CALCOCO2

4 Hormo sapiens CALCOCOZ2

100 Bos taurus CALCOCDZ
EEE)anis familiaris CALCOO02
Equus caballus CALCOCO2

Hsa?7

Hsal2

Hsal?7

Neighbor-Joining tree of the CALCOCO 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 a

cid substitution per site.



Chromobox homolog-CBX

91 |Tak'rfugu rubripes CBX4

66 Tetraodon nigroviridis CBX4

54 |

Oryzias latipes CBX4
HI_— Gasterosteus aculeatus CBX4
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—

L Danio rerio CBX4

Homo sapiens CBX4
Rattus norvegicus CBX4
Mus musculus CBX4
Gallus gallus CBX4

76 ; Mus musculus CBX2
4539[‘ Rattus norvegicus CBX2
Homo sapiens CBX2

Hsal?7

52

Danio rerio CBX2
Gasterosteus aculeatus CBX2
Oryzias latipes CBX2
82 o6 Ly Takifugu rubripes CBX2

74 ' Tetraodon nigroviridis CBX2

Hsal7
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Nematostella vectensis (XP_001640371)

57

Ciona intestinalis (XP_002125752)
Mus musculus CBX8

i Rattus norvegicus CBX8

57
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Homo sapiens CBX8
Gallus gallus CBX8
Xenopus tropicalis CBX8
Danio rerio CBX8
Oryzias latipes CBX8

Hsal7

59

93

a1 Tetraodon nigroviridis CBX8
Takifugu rubripes CBX6
_:Tetraodon nigroviridis CBX6

55

:Oryzias Iatipes CBX6
Gasterosteus aculeatus CBX6
Xenopus tropicalis CBX6

Hsa22
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——
Gallus gallus CBX6

87 Homo sapiens CBX6
63 89 Mus musculus CBX6
Rattus norvegicus CBX6

_'f'/l— Danio rerio CBX7

58

95

Xenopus tropicalis CBX7
Homo sapiens CBX7
87 94 Mus musculus CBX7
75 | Rattus norvegicus CBX7

Tetraodon nigroviridis CBX7

Hsa22

ematostella vectensis (XP_001632346)

Drosophila melanogaster (NP_572521)

Drosophila melanogaster (NP_651093)

Drosophila melanogaster (NP_649878)

Nematostella vectensis (XP_001640971)

Strongylocentrotus purpuratus (XP_001180493)
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93

Ciona intestinalis (XP_002129338)
gg | Homo sapiens CBX5
Rattus norvegicus CBX5
Mus musculus CBX5
Xenopus tropicalis CBX5
Danio rerio CBX5

51

95

Oryzias latipes CBX5
Takifugu rubripes CBX5

—
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88 6 | Tetraodon nigroviridis CBX5

Horr?o sapiens CBX1

79 | Mus musculus CBX1

Gallus gallus CBX1
Rattus norvegicus CBX1

Tetraodon nigroviridis CBX1
Gasterosteus aculeatus CBX1

69
89

Xenopus tropicalis CBX1

i:Danio rerio CBX3
Takifugu rubripes CBX3

Xenopus tropicalis CBX3

89

H
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Phylogenetic tree of CBX family.

Gallus gallus CBX3

Mus musculus CBX3
Homo sapiens CBX3
Rattus norvegicus CBX3

e_g[l
69

Neighbor-Joining tree of the CBX 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 A-HNRNPA

771 Homo sapiens HNRNPA 1
95 | Mus musculus HNRNPA1
98 Rattus norvegicus HNRNPA 1

o Gallus gallus HNRNPA 1

Anolis carolinensis HNRNPA 1
Hsal?

B ————— Xenopus tropicalis HNRNPA1
Danio rerio HNRNPA 1

61 Oryzias latipes HNRNPA1
—|:Gasterosteus aculeatus HNRNPA1
. 100 Tetraodon nigroviridis HNRNPA 1
P 100 |: Takifugu rubripes HNRNPA1
93 l— Danio rerio HNRNPA3
Takifugu rubripes HNRNPA3

Xenopus tropicalis HNRNPA3

75

90

Anolis carolinensis HNRNPA3
98 99 |_ H Sa2

. e Gallus gallus HNRNPA3

Homo sapiens HNRNPA3
o9 Mus musculus HNRNPA3
Rattus norvegicus HNRNPA3
Xenopus tropicalis HNRNPA2B1

Anolis carolinensis HNRNPA2B1

100

Gallus gallus HNRNPAZ2B1 H 7
51 Rattus norvegicus HNRNPA2B1 Sa
77 | Homo sapiens HNRNPA2B1
66l Mus musculus HNRNPA2B1
‘ Branchiostoma floridae (XP_002237058)
79 — Ciona intestinalis (XP_002131647)
100 L Giona savignyi (ENSCSAVP_5016)
Danio rerio (NP_997810)

B‘
100 Danio rerio (NP_999871)

Takifugu rubripes HNRNPAO

100

100 Xenopus tropicalis HNRNPAQO
Gallus gallus HNRNPAO Hsab
Ornithorhynchus anatinus HNRNPAO

90 Mus musculus HNRNPAO
?EHOIT‘D sapiens HNRNPAO
59 Monodelphis domestica HNRNPAO

100

99

0.05

Phylogenetic tree of HNRNPA family.

Neighbor-Joining tree of the HNRNPA 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.



Nuclear factor (erythroid-derived 2)-NFE2

60
85

Mus musculus NFE2L1
Canis familiaris NFE2L1
Homo sapiens NFE2L1
Equus caballus NFE2L1
Rattus norvegicus NFE2L1
Ornithorhynchus anatinus NFE2L1
Monodelphis domestica NFE2L1
Taeniopygia guttata NFE2L1 Hsal/
67 ! Gallus gallus NFE2L1
Anolis carolinensis NFE2L1

Danio rerio NFE2L1
Tetraodon nigroviridis NFE2L1
M 87 _: Takifugu rubripes NFE2L1

50 Gasterosteus aculeatus NFE2L1
Drosophilla melanogaster (NP_732836)
-‘ 100 _I Anopheles gambiae (EDO64492)

69 Apis mellifera (XP_001120971)
Ciona intestinalis (NP_001087212)
Ornithorhynchus anatinus NFE2L3
Taeniopygia guttata NFE2L3
99 100 | Homo sapiens NFE2L3
] 80 |Mus musculus NFE2L3

Rattus norvegicus NFE2L3

99 Bos taurus NFE2L3
Eanis familiaris NFE2L3
() Equus caballus NFE2L3

56 — Homo sapiens NFE2

Canis familiaris NFE2

99 Equus caballus NFE2

100 Mus musculus NFE2

53 - Rattus norvegicus NFE2 Hsal?2

96 Ornithorhynchus anatinus NFE2
Gasterosteus aculeatus NFE2

- 99 { Takifugu rubripes NFE2

97 Tetraodon nigroviridis NFE2

Strongylocentrotus purpuratus (NP_001123278)

_. 100 — Takifugu rubripes NFE2L2
99 L— Tetraodon nigroviridis NFE2L2

Oryzias latipes NFE2L2
ﬂerosteus aculeatus NFE2L2
83 Xenopus tropicalis NFE2L2
_— Taeniopygia guttata NFE2L2
Anolis carolinensis NFE2L2
Ornithorhynchus anatinus NFE2L2 Hsa2
Gallus gallus NFE2L2
99 | Mus musculus NFE2L2
Rattus norvegicus NFE2L2
Monodelphis domestica NFE2L2
Equus caballus NFE2L2
Homo sapiens NFE2L2
Canis familiaris NFE2L2

98

99

Hsa7

99

0.05

Phylogenetic tree of NFE2 family.

Neighbor-Joining tree of the NFE2 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.



| bindi in-like-OSBPL
Oxysterol binding protein-like-OS Bos taurus OSBALS

Equus caballus OSBPL3
Homo sapiens OSBPL3
Mus musculus OSBPL3
Rattus norvegicus OSBPL3
Monodelphis domestica OSBPL3
Ornithorhynchus anatinus OSBPL3 Hsa7
Gallus gallus OSBPL3
Anolis carolinensis OSBPL3
Danio rerio OSBPL3
Oryzias latipes OSBPL3
100 Takifugu rubripes OSBPL3
TE Tetraodon nigroviridis OSBPL3
—33‘. 98 - Takifugu rubripes OSBPL6
Tetraodon nigroviridis OSBPL6
96 Gasterosteus aculeatus OSBPL6
74 — Oryzias latipes OSBPL6
Danio rerio OSBPL6
72 r Gallus gallus OSBPL6
Anolis carolinensis OSBPL6 Hsa2
_90. —=]91 1 Monodelphis domestica OSBPL6
Ornithorhynchus anatinus OSBPL6
92 |~ Bos taurus OSBPL6
Rattus norvegicus OSBPL6
53 |- Homo sapiens OSBPL6
611 Mus musculus OSBPL6
62 Anolis carolinensis OSBPL7
Monodelphis domestica OSBPL7
3 Homo sapiens OSBPL7
100 Equus caballus OSBPL7 Hsal7
100 73 Bos taurus OSBPL7
Mus musculus OSBPL7
96 L Rattus norvegicus OSBPL7
Branchiostoma floridae (XP_002211825)
Ciona savignyi (ENSCSAVP_7837)
Drosophila melanogaster (NP_477271)
100 I Apis mellifera (XP_392480)
96 Anopheles gambiae (XP_309799)
‘ Hydra magnipapillata (XP_002155722)
Hydra magnipapillata (XP_002156830)
89 Drosophila melanogaster (NP_650878)
99 _:Anopheles gambiae (XP_309683)
Apis mellifera (XP_624952)
83 Branchiostoma floridae (XP_002206859)
93 Branchiostoma floridae (XP_309683)
100 Oryzias latipes OSBPL8
88 I—— Tetraodon nigroviridis OSBPL8
Anolis carolinensis OSBPL8
100 Xenopus tropicalis OSBPL8
89 Gallus gallus OSBPL8
63 Ornithorhynchus anatinus OSBPL8 Hsal2
77 Monodelphis domestica OSBPL8
I 1 59 Equus caballus OSBPL8

0.1 75 |~ Homo sapiens OSBPL8
Rattus norvegicus OSBPL8

50

100

100

100

Phylogenetic tree of OSBPL family.

Neighbor-Joining tree of the OSBPL 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 1, Calmodulin-dependent-PDE1

76  Mus musculus PDE1C
80 [1 Rattus norvegicus PDE1C

83 | Homo sapiens PDE1C
Canis familiaris PDE1C
Bos taurus PDE1C
Equus caballus PDE1C
Monodelphis domestica PDE1C
Ornithorhynchus anatinus PDE1C
Anolis carolinensis PDE1C HS&?
Taeniopygia guttata PDE1C
g6 ! Gallus gallus PDE1C
Danio rerio PDE1C
Gasterosteus aculeatus PDE1C
Oryzias latipes PDE1C
Tetraodon nigroviridis PDE1C
99 & Takifugu rubripes PDE1C

_99|7 Danio rerio PDE1A
Oryzias latipes PDE1A

] —— Xenopus tropicalis PDE1A
100 Taeniopygia guttata PDE1A
59 E Gallus gallus PDE1A
Anolis carolinensis PDE1A
99 73| [—— Ornithorhynchus anatinus PDE1A Hsa?2
. — Bos taurus PDE1A
60 91 r Mus musculus PDE1A
99 Rattus norvegicus PDE1A
54 | - Canis familiaris PDE1A
50 Homo sapiens PDE1A
52 = Equus caballus PDE1A
100 — Takifugu rubripes PDE1B
— L— Tetraodon nigroviridis PDE1B
— — Xenopus tropicalis PDE1B
95 ¢ Mus musculus PDE1B
100 Rattus norvegicus PDE1B Hsal2
100 Homo sapiens PDE1B
50 Bos taurus PDE1B
92 ! Equus caballus PDE1B

100

99

— Ciona intestinalis (XP_002123743)
100 '———— Ciona savignyi (ENSCSAVP_11923)
99 Branchiostoma floridae (XP_002217565)
Branchiostoma floridae (XP_002250062)
Strongylocentrotus purpuratus (NP_001091918)
Nematostella vectensis (XP_001629364)
58 Drosophila melanogaster (NP_001137817)

96 Anopheles gambiae (XP_319716)

0.05
Phylogenetic tree of PDEL family.

Neighbor-Joining tree of the PDE1 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.



Rho family GTPase-RND

Rattus norvegicus RND3

Equus caballus RND3

Homo sapiens RND3

Mus musculus RND3

— Ornithorhynchus anatinus RND3

66

89

84 Monodelphis domestica RND3
BO-I— Gallus gallus RND3

100 Xenopus tropicalis RND3

Danio rerio RND3

- Tetraodon nigroviridis RNDG

Qi 100 E)r)rzias latipes RND3

54 L Gasterosteus aculeatus RND3
Danio rerio RND2
9z Oryzias latipes RND2
100 Tetraodon nigroviridis RND2
Gallus gallus RND2

Anolis carolinensis RND2

|— Monodelphis domestica RND2
Equus caballus RND2
Rattus norvegicus RND2
78 Homo sapiens RND2
64 L Mus musculus RND2

% 62

100

94— Takifugu rubripes RND1
a2 L Gasterosteus aculeatus RND1
i Danio rerio RND1
Oryzias latipes RND1

100 ——————— Xenopus tropicalis RND1

P Erinaceus europaeus RND1

Homo sapiens RND1
Equus caballus RND1
53 Mus musculus RND1
74 | Rattus norvegicus RND1
Branchiostoma floridae (XP_002218806)

100

— Strongylocentrotus purpuratus (XP_T81322)
100 |—Anopheles gambiae (EDO64093)

M
0.05

Phylogenetic tree of RND family.

Neighbor-Joining tree of the RND 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.



Secernin-SCRN

100

Canis familiaris SCRN3
Equus caballus SCRN3

Homo sapiens SCRN3

Bos taurus SCRN3

Erinaceus europaeus SCRN3

Pteropus vampyrus SCRN3

Mus musculus SCRN3

99 Rattus norvegicus SCRN3
Monodelphis domestica SCRN3

Anolis carolinensis SCRN3

94

98

Gallus gallus SCRN3
Taeniopygia guttata SCRN3
Ornithorhynchus anatinus SCRN3

50

99

Danio rerio SCRN3
Takifugu rubripes SCRN3
Tetraodon nigroviridis SCRN3

97

82 _|1-Oryzias latipes SCRN3
61 Gasterosteus aculeatus SCRN3

Gallus gallus SCRN1

100 r
Taeniopygia guttata SCRN1

Anolis carolinensis SCRN1

68

100

76

97

100

100

90

Ornithorhynchus anatinus SCRN1
Monodelphis domestica SCRN1
Bos taurus SCRN1

—— Myotis lucifugus SCRN1

Homo sapiens SCRN1

Mus musculus SCRN1
Rattus norvegicus SCRN1
Loxodonta africana SCRN1
Dasypus novemcinctus SCRN1
Canis familiaris SCRN1

Equus caballus SCRN1

Pteropus vampyrus SCRN1

100

62

99 Takifugu rubripes SCRN2
_|_—|: Tetraodon nigroviridis SCRN2
Oryzias latipes SCRN2

Gasterosteus aculeatus SCRN2
Danio rerio SCRN2

Ornithorhynchus anatinus SCRN2

97

68

Monodelphis domestica SCRN2

Anolis carolinensis SCRN2

100 Mus musculus SCRN2

98

Rattus norvegicus SCRN2
Erinaceus europaeus SCRN2
Bos taurus SCRN2
Oryctolagus cuniculus SCRN2
Homo sapiens SCRN2
Equus caballus SCRN2

Pteropus vampyrus SCRN2
Branchiostoma floridae (XP_002205260)

Anopheles gambiae (XP_321103)

—

Drosophila melanogaster (NP_649694)

—di

0.05

Phylogenetic tree of SCRN family.

Hsa?2

Hsa7

Hsal7

Neighbor-Joining tree of the SCRN 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.



Sorting nexin -SNX
Homo sapiens SNX13

62 Monodelphis domestica SNX13

Mus musculus SNX13 Hsa7
52

Rattus norvegicus SNX13
53

Danio rerio SNX13

99 L Branchiostoma floridae (XP_002205219)

- Strongylocentrotus purpuratus (XP_792403)

- 76 L———— Nematostella vectensis (XP_001629685)

Danio rerio SNX11

] Monodelphis domestica SNX11

Hsal7

75 Homo sapiens SNX11

85 Mus musculus SNX11
‘ Mus musculus SNX17
Rattus norvegicus SNX17

66 Hsa2
Homo sapiens SNX17

99

Monodelphis domestica SNX17

Danio rerio SNX17

Drosophila melanogaster (NP_572421)

Tetraodon nigroviridis SNX10

— Homo sapiens SNX10

— Monodelphis domestica SNx10 | Hsa7

92 Mus musculus SNX10
76 | Rattus norvegicus SNX10

98

s |

0.1

Phylogenetic tree of SNX family.

Neighbor-Joining tree of the SNX 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 >50% are
presented here. Scale bar shows amino acid substitution per site.



WAS/WASL interacting protein family-WIPF

g2  Mus musculus WIPF2
Rattus norvegicus WIPF2

72 Homo sapiens WIPF2
99

Myotis lucifugus WIPF2

= — Monodelphis domestica WIPF2

Anolis carolinensis WIPF2 Hsal7

81

Gallus gallus WIPF2

gg Danio rerio WIPF2

Oryzias latipes WIPF2

Gasterosteus aculeatus WIPF2

100
76 Takifugu rubripes WIPF2
_QD. 100 |: Tetraodon nigroviridis WIPF2

91 Takifugu rubripes WIPF1

99 Gasterosteus aculeatus WIPF1

Danio rerio WIPF1

99 Gallus gallus WIPF1

Anolis carolinensis WIPF1 Hsa2

99

51— Monodelphis domestica WIPF1

Ornithorhynchus anatinus WIPF1

Homo sapiens WIPF1
96 Mus musculus WIPF1
99 |: Rattus norvegicus WIPF1

Strongylocentrotus purpuratus (XP_001195725)

91

‘ Drosophila melanogaster (NP_726159)

99 Gasterosteus aculeatus WIPF3

Tetracdon nigroviridis WIPF3

77 Anolis carolinensis WIPF3

Hsa7

Monodelphis domestica WIPF3

29

Homo sapiens WIPF3

100

100 — Mus musculus WIPF3

100 L—— Rattus norvegicus WIPF3

—
0.1

Phylogenetic tree of WIPF family.

Neighbor-Joining tree of the WIPF 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.



Amiloride-sensitive cation channel neuronal-ACCN

Homo sapiens ACCN2
Macaca mulatta ACCN2

67| | pteropus vampyrus ACCN2
100 | Canis familiaris ACCN2
Equus caballus ACCN2
E’Ius musculus AngéNz
8g | Rattus nonegicus
Analis carolinensis ACCN2 Hsa12
Gallus gallus ACCN2
Taeniopygia guttata ACCN2
Takifugu rubripes ACCN2
Danio rerio ACCN2
Oryzias latipes ACCN2
Tetraodon nigroviridis ACCN2
Gasterosteus aculeatus ACCN2
Takifugu rubripes ACCN1
Gasterosteus aculeatus ACCN1
Danio rerio ACCN1
Xenopus tropicalis ACCN1

65

99

Gallus gallus ACCN1
Monodelphis domestica ACCN1

Canis familiaris ACCNA Hsal7/
Equus caballus ACCN1
Mus musculus ACCN1

g9 | Rattus norvegicus ACCN1
Homo sapiens ACCN1

95 Takifugu rubripes ACCN4
98 Gasterosteus aculeatus ACCN4
100 Danio rerio ACCN4a (ENSDARP_35525)
Danio rerio ACCN4b (ENSDARP_95487)

69 89 Taeniopygia guttata ACCN4
100 Anolis carolinensis ACCN4
Mus musculus ACCN4 Hsaz
99 Rattus norvegicus ACCN4
Homo sapiens ACCN4
100 [l Macaca mulatta ACCN4
Canis familiaris ACCN4
100 64 - Equus caballus ACCN4
Ornithorhynchus anatinus ACCN3
Canis familiaris ACCN3
Mus musculus ACCN3
Rattus norvegicus ACCN3
Pteropus vampyrus ACCN3 Hsa7
Homo sapiens ACCN3
Equus caballus ACCN3
L Ciona intestinalis (ENSCINP_13693)
82 Branchiostoma floridae (XP_002600584)
Branchiostoma floridae (XP_002589916)
Xenopus tropicalis ACCNS
100 Gallus gallus ACCN5
100 Taeniopygia guttata ACCN5
Ormithorhynchus anatinus ACCN5
90 Anolis carolinensis ACCN5
100 Mus musculus ACCN5
Rattus nonegicus ACCN5
7z Equus caballus ACCN5S Hsa4
98 Pteropus vampyrus ACCN5
o7 Canis familiaris ACCNS
Homo sapiens ACCN5
99 Macaca mulatta ACCN5

eie]

97
54

0.05

Phylogenetic tree of ACCN family.

Neighbor-Joining tree of the ACCN 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.



ATPase, H+ transporting, lysosomal VO Subunit A —ATP6V0OA

100

87 - Homo sapiens ATP6V0A2
Gorilla gorilla ATP6V0A2
Macaca mulatta ATP6V0A2
Canis familiaris ATP6V0A2
Equus caballus ATPEV0OAZ2
Bos taurus ATPEV0A2

99
97
66

99

— Mus musculus ATP6V0A2

29

g9 — Rattus norvegicus ATPEV0A2

96

100

Monodelphis domestica ATP6V0A2
Gallus gallus ATPBV0AZ2
Taeniopygia guttata ATP6V0A2

98

98

100

99

99

77
99

100

77
99

100 Takifugu rubripes ATP6V0A2a (ENSTRUP_34402)
9990 Tetraodon nigroviridis ATP6V0A2a (ENSTNIP_18943)
Gasterosteus aculeatus ATP6V0A2a (ENSGACP_11462)

( — )
100 ( )

Xenopus tropicalis ATPEV0AZ2

Oryzias latipes ATP6V0A2a (ENSORLP_8502)
Danio rerio ATP6V0A2a (ENSDARP_32264)
Danio rerio ATP6V0A2b (ENSDARP_115900)

Gasterosteus aculeatus ATP6V0A2b (ENSGACP_22643)

Tetraodon nigroviridis ATP6VOA2b (ENSTNIP_11965)
Oryzias latipes TCIRG1
Gasterosteus aculeatus TCIRG1
Takifugu rubripes TCIRG1
Tetraodon nigroviridis TCIRG1
Danio rerio TCIRG1a (ENSDARP_99576)
Danio rerio-TCIRG1b (ENSDARP_31994)

100

Xenopus tropicalis TCIRG1

83

99
— L Anolis carolinensis TCIRG1

Taeniopygia guttata TCIRG1

88

Monodelphis domestica TCIRG1

100

Equus caballus TCIRG1
100 — Mus musculus TCIRG1

99
83

L— Rattus nonegicus TCIRG1
Bos taurus TCIRG1
Canis familiaris TCIRG1
Macaca mulatta TCIRG1
Gorilla gorilla TCIRG1
o1 Homo sapiens TCIRG1
100! Pan troglodytes TCIRG1

Drosophila melanogaster (FBpp_84743)

Drosophila melanogaster (FBpp_83072

99 | Homo sapiens ATP6V0A4
Iﬁﬁ Pan troglodytes ATPEVOA4

L—— Equus caballus ATP6V0A4

Caenorhabditis elegans (ZK637.8a)

Macaca mulatta ATP6V0A4
Canis familiaris ATP6V0A4

Oryctolagus cuniculus ATP6V0A4
Bos taurus ATP6V0A4
Mus musculus ATPG6V0A4

100 — Rattus noregicus ATPBV0A4

Ornithorhynchus anatinus ATP6V0A4

100

Xenopus tropicalis ATP6V0A4

50

100

98

79
98

100
98

100

0.05

Phylogenetic tree of ATP6VOA family.

5_|9 | Gallus gallus ATP6V0A4
Anolis carolinensis ATP6V0A4
92 - Homo sapiens ATP6V0A1A
84 P
96 [ L— Homo sapiens ATP6V0A1B

Monodelphis domestica ATP6V0A4
Macaca mulatta ATP6V0A1

Bos taurus ATPBV0A1
Equus caballus ATP6V0A1

Mus musculus ATPEVO0A1

Rattus norvegicus ATPEVOA1

Takifugu rubripes ATP6V0A1a (ENSTRUP_12329)
Gasterosteus aculeatus ATP6V0A1a (ENSGACP_20308)
Oryzias latipes ATP6V0A1a (ENSORLP_18108)
Danio rerio ATP6VOA1a (ENSDARP_41713)

Danio rerio ATP6VOA1b (ENSDARP_20867)
Gasterosteus aculeatus ATP6V0A1b (ENSGACP_11353)
Oryzias latipes ATP6VOA1(ENSORLP_5181)
Takifugu rubripes ATP6V0A1b (ENSTRUP_38976)

—

Tetraodon nigroviridis ATP6V0A1

Hsal?2

Hsall

Hsa7

Hsal7*

Neighbor-Joining tree of the ATP6VOA 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. 17* shows human specific duplication on chromosome 17.



Calcium channel voltage-dependent beta-CACNB

Equus caballus CACNB4
Canis familiaris CACNB4
Macaca mulatta CACNB4
Pteropus vampyrus CACNB4
Homo sapiens CACNB4
Mus musculus CACNB4
87 | Rattus norvegicus CACNB4
Omithorhynchus anatinus CACNB4
Monodelphis domestica CACNB4
Gallus gallus CACNB4
57 Takifugu rubripes CACNB4a (ENSTRUP_37153)
Gasterosteus aculeatus CACNB4a (ENSGACP_1586)
o Takifugu rubripes CACNB4b (ENSTRUP_16303)
_. 99 Gasterosteus aculeatus CACNB4b (ENSGACP_19536)
73 Takifugu rubripes CACNB3
Gasterosteus aculeatus CACNB3
Monodelphis domestica CACNB3
Rattus nornegicus CACNB3
Canis familiaris CACNB3
o | Homo sapiens CACNB3
Macaca mulatta CACNB3
88 Mus musculus CACNB3
Equus caballus CACNB3
Pteropus vampyrus CACNB3
Equus caballus CACNB1
Macaca mulatta CACNB1
80  Homo sapiens CACNB1
85 || | Mus musculus CACNB1
1! Rattus norvegicus CACNB1
Canis familiaris CACNB1
Monodelphis domestica CACNB1

E Takifugu rubripes CACNB1
100 ' Gasterosteus aculeatus CACNB1
91 99 Takifugu rubripes CACNB2
{ Gasterosteus aculeatus CACNB2
85 r Gallus gallus CACNB2
Ornithorhynchus anatinus CACNB2
Monadelphis domestica CACNB2
el 86 — Mus musculus CACNB2
Rattus norvegicus CACNB2
78 |— Canis familiaris CACNB2
60 Equus caballus CACNB2
52 || Homo sapiens CACNB2
66 ! Macaca mulatta CACNB2

| Anopheles gambiae (XP_317433)
Branchiostoma floridae (XP_002598413)

57

93

a9

100

99

100

89

99

0.02

Phylogenetic tree of CACNB family.

Hsa2

Hsal?2

Hsal7

Hsal0

Neighbor-Joining tree of the CACNB 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.



Carbohydrate sulfotransferase-CHST

82 | Gallus gallus CHST11
Anolis carolinensis CHST11
Omithorhynchus anatinus CHST11
Homo sapiens CHST11
g | Macaca mulatta CHST11
Canis familiaris CHST11
99 Mus musculus CHST11
a9 g9 - Rattus norvegicus CHST11
Monodelphis domestica CHST11
Danio rerio CHST11
—w’j:Taklfugu rubripes CHST11
Tetraodon nigroviridis CHST11
77 Homo sapiens CHST13
_|E’7 E Macaca mulatta CHST13
99 Canis familiaris CHST13

Mus musculus CHST13
|: Rattus norvegicus CHST13
53 85

Monodelphis domestica CHST13
— 70 ﬁEJmithorhynchus anatinus CHST13
Anolis carolinensis CHST13
71 —— Danio rerio CHST13

| [Takn‘ugu rubripes CHST13
Tetraodon nigroviridis CHST13

90, Homo sapiens CHST9
) ﬁ[' Macaca mulatta CHST9
61 Canis familiaris CHST9
L—:Monodelphis domestica CHST9
97

Mus musculus CHST9

52 Rattus norvegicus CHST9
98 Omithorhynchus anatinus CHST9
51 Gallus gallus CHST9
81— Anolis carolinensis CHSTO

Anolis carolinensis CHST8

97 79 Omithorhynchus anatinus CHST8
96 Gallus gallus CHST8
99 | Mus musculus CHST8
68 Rattus norvegicus CHST8
L 2 Canis familiaris CHST8

57 Homo sapiens CHST8
og ! Macaca mulatta CHST8

65 65;4 Macaca mulatta CHST14
99 Canis familiaris CHST14
66 Homo sapiens CHST14
Mus musculus CHST14

99 Anolis carolinensis CHST14
Danio rerio CHST14
‘ 7458 Takifugu rubripes CHST14

9 Takifugu rubripes CHST10
_| E Tetraodon nigroviridis CHST10
Danio rerio CHST10
- Anolis carolinensis CHST10
99 71— Mus musculus CHST10
97 Rattus norvegicus CHST10
Monodelphis domestica CHST10
Gallus gallus CHST10
Ornithorhynchus anatinus CHST10
@ Canis familiaris CHST10
Homo sapiens CHST10
5! Macaca mulatta CHST10
Nematostella vectensis (XP_1637045)

Danio rerio CHST12b (ENSDARP_99344)

Danio rerio CHST12a (ENSDARP_49006)

Takifugu rubripes CHST12b (ENSTRUP_4317)
Takifugu rubripes CHST12a (ENSTRUP_28294)

Tetraodon nigroviridis CHST12a (ENSTNIP_7301)
Gallus gallus CHST12

Anolis carolinensis CHST12

99 |73 - Homo sapiens CHST12

Macaca mulatta CHST12

Mus musculus CHST12
Monodelphis domestica CHST12

98

0.05

Phylogenetic tree of CHST family.

Branchiostoma floridae (XP_2597379)

99 _: Danio rerio CHST8b (ENSDARP 85480)
Danio rerio CHST8a (ENSDARP_101160)

Strongylocentrotus purpuratus (XP_796013)
Ciona intestinalis (ENSCINP_24660)

Strongylocentrotus purpuratus (XP_799345)

99 Tetraodon nigroviridis CHST14
[ Ciona intestinalis (ENSCINP_20176)
N Ciona intestinalis (ENSCINP_20139)

Strongylocentrotus purpuratus (XP_1202786)

Drosophila melanogaster (FBpp_78716)
Drosophila melanogaster (FBpp_80500)

Tetraodon nigroviridis CHST12b (ENSTNIP_9191)

Hsal?

Hsa3

Hsal8

Hsal9

Hsalb

Hsa2

Hsa7

Neighbor-Joining tree of the CHST 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.



CAP-GLY domain containing linker protein-CLIP

Homo sapiens CLIP1
Pongo pygmaeus CLIP1
Pan troglodytes CLIP1
65| Macaca mulatta CLIP1
Callithrix jacchus CLIP1
Gorilla gorilla CLIP1
Loxodonta africana CLIP1
Equus caballus CLIP1
Bos taurus CLIP1
Canis familiaris CLIP1
Merctol;;«gll.ﬁ C(L:l[lligl:lﬂus CLIP1
us musculus

4 - Rattus norvegicus CLIP1 Hsa12
Myotis lucifugus CLIP1

Monadelphis domestica CLIP1

99 — Gallus gallus CLIP1
60 99 — Taeniopygia guttata CLIP1
Ornithorhynchus anatinus CLIP1

99 Xenopus tropicalis CLIP1

Danio rerio CLIP1A (ENSDARP_99513)
Oryzias latipes CLIP1A (ENSORLP_7513)

Gasterosteus aculeatus CLIP1

54

60
63

Takifugu rubripes-CLIP1A (ENSTRUP_18991)
Tetraodon nigroviridis-CLIP 1A (ENSTNIP_18906)
Danio rerio CLIP1B (ENSDARP_99404)
Oryzias latipes CLIP1B (ENSORLP _1832)
Takifugu rubripes CLIP1B (ENSTRUP_47397) *
100 109 Tetraodon nigroviridis CLIP1B (ENSTNIP_2458)
@ %6 —— Takiugu rubripes CLIP2
77 Tetraodon nigroviridis CLIP2
96 —O%zmts Iatlpt)es CLIPIZ s CLIP2
asterosteus aculeatus
L Danio rerio CLIP2
100 - Gallus gallus CLIP2
100 L Taeniopygia guttata CLIP2
97, Mus musculus CLIP2

Rattus nonegicus CLIP2
97 5 Bos taurus CLIP2 Hsa7
Canis familiaris CLIP2
100 |§ | Equus caballus CLIP2
Loxodonta africana CLIP2
Homo sapiens CLIP2
Gorilla gorilla CLIP2
53 Pan troglodytes CLIP2
Callithrix jacchus CLIP2
Pongo pygmaeus CLIP2
Anopheles gambiae (XP_319987)
ag Drosophila melanogaster (FBpp0080529)
Homo sapiens CLIP3
Macaca mulatta CLIP3
Pongo pygmaeus CLIP3
Equus caballus CLIP3
Pan troglodytes CLIP3
‘ Pteropus vampyrus CLIP3
Canis familiaris CLIP3
si - Felis catus CLIP3
o IéO)I(Ioﬂonta aﬁ"i::an% SIIE’IS?S
allithrix jacchus
ob1Bos taurus CLIP3 Hsal9
100 Monodelphis domestica CLIP3
Mus musculus CLIP3
68 g7 | Rattus noregicus CLIP3
Gorilla gorilla CLIP3

71 Danio rerio CLIP3
1 4'_EOryaas latipes CLIP3
80 91 Gasterosteus aculeatus CLIP3
Takifugu rubripes CLIP3
Tetraodon nigrovridis CLIP3
Oryzias latipes CLIP4
100 Gasterosteus aculeatus CLIP4
100 Takifugu rubripes CLIP4
96 Tetraodon nigroviridis CLIP4
0 99 Gallus gallus CLIP4
Taeniopygia guttata CLIP4

Ormthorh)(nc us anatinus CLIP4

Monodelphis domestica CLIP4
Oryctolagus cuniculus CLIP4
Rattus norvegicus CLIP4 Hsa2
Mus musculus CLIP4
Bos taurus CLIP4
Canis familiaris CLIP4
Equus caballus CLIP4
Callithrix jacchus CLIP4

Loxodonta africana CLIP4
Macaca mulatta CLIP4
Ponﬁo pygmaeus CLIP4

85

100

Gorilla gorilla CLIP4
Homo sapiens CLIP4
Pan troglodytes CLIP4
| |
0.1

Phylogenetic tree of CLIP family.

Neighbor-Joining tree of the CLIP 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 with missing tetrapods named as CLIP1B by our group.



Gorilla gorilla FKBP14
Homo sapiens FKBP14
Pon%o py gmaeus FKBP14
Pan troglody tes FKBP14
Macaca mulatta FKBP14
Canis familiaris FKBP 14
Ory ctolagus cuniculus FKBP14
Ornithorhy nchus anatinus FKBP14
Erinaceus europaeus FKBP14
Bos taurus FKBP14
Monodelphis domestica FKBP14

Mus musculus FKBP14 Hsa7
g4 | Rattus norvegicus FKBP14

Pteropus vampyrus FKBP14

[-T:) L Gallus gallus FKEP14
83 Taeniopy gia guttata FKBP14

Tetraodon nigroviridis FKBP14a (ENSTNIP_216048
Gasterosteus aculeatus FKBP14a {(ENSGACP_10767)
r— Danio rerio FKBP14
Gasterosteus aculeatus FKBP14b (ENSGACP_9332)
@ '—|_|:Takufugu rubripes FKBP14
52 9 Tetraodon nigroviridis FKBP14b (ENSTNIP_12073)
%trongy\ocenirotus purpuratus (XP_785999)
— Nematostella vectensis (XP_00T632345)
88 — Danio rerio FKBP2
Gasterosteus aculeatus FKBP2
99 Macaca mulatta FKBP2
i 55 Can e FRaPs
anis familiaris
orilla gorilla
Gorilla gorilla FKBP2 Hsall
Bos taurus FKBP2
Rattus norv egicus FKBP2
Mus musculus FKBP2
l. Homo sapiens FKBP2
Nematostella vectensis (XP 0016265188
87 Sirongxrlocemroius purpuratus 001177639)
Branchiostoma llorldageSOCI{OD 588543)
66 Ory zias latipes FKBP11
96 Gasterosteus aculeatus FKBP11
— Danjo rerio FKBP11
| :Takﬁugu rubripes FKBP11
Tetraodon ngrowr\dls FKBP11
TX@%pus tropict?li? FFKI?BIJ111
aeniopy gia guttata
Bos [autus FKBP11 Hsal2
My otis lucifugus FKBP11
52 | Pteropus vamp'grus FKBP11
Mus musculus FKBP11
Rattus norvegicus FKBP11
Ory ctolagus cuniculus FKBP11
Homo sapiens FKBP11
Canis familiaris FKBP11
) ) Macaca mulatta FKBP11
—99|:Branchlostpma floridae (XP 002606030&
Branchiostoma floridae TXP_002606032)
68 | Macaca mulatfa FKBP10
Gorilla gorilla FKBP10
Homo Sapiens FKBP10
77 Canis familiaris FKBP10
91 Pteropus var&p rus FKBP10
Bos taurus FKEP10 Hsa17
80 93 | — Mus musculus FKBP10
75 © Rattus norvegicus FKBP10
Xenopus tropicalis FKBP10

Gasterosteus aculeatus FKBP10
. %&traodon nigroviridis FKBP10
9, Tal;clfu?u‘rubrl es FKBP10
73 | Oryzas latipes FKBP9
98 99 11 Gasterosteus aculeatus FKBP9
Takifugu rubripes FKBP9
Tetraodon nigroviridis FKBP9

93 29 Xenopus tropicalis FKBP9
Gallus gallus FKBP9
Taeniopy gia guttata FKBP9
Monodélphis domestica FKBP9 Hsa7
Rattus norvegicus FKBP9
Canis familiaris FKBPS
Mus musculus FKBP9

FK506 binding protein-FKBP

54

81

66

98

67
63

51 d A
Ornithorhy nchus anatinus FKBP9

My otis lucifugus FKBP9

Pan troglody fes FKBP9

Homeo sapiéns FKBP9

Bos taurus FKBPS

Macaca mulatta FKBP9

53

Strongy locentrotus purpuratus (XP_782646)

77 92 Takifugu rubripes FKBP7
- 90 |_|_|: Tetraodon nigroviridis FKBP7
i Gasterosteus aculeatus FKBP7
Ory zias latipes FKBP7
Xenopus tropicalis FKBP7
88 —Nonodel his domestica FKBP7
77 9 Gallus gallus FKBP7
Taeniopy gia guttata FKBP7

86 6E)rmthcurhync us anatinus FKBP7 Hsaz

= Mus musculus FKBP7
62 Rattus norvegicus FKBP7
My otis lucifugus FKBP7
67 [_|60  Oryctolagus cuniculus FKBP7
Canis familiaris FKBP7
Macaca mulatta FKBP7
Homo sapiens FKBP7
Pan troglody tes FKBP7
64 Pongo pygmaeus FKBP7
Gorilla gorilla FKBP7

—
0.05

Phylogenetic tree of FKBP family.

Neighbor-Joining tree of the FKBP 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.



Formin-like-FMNL

Rattus norvegicus FMNL2
Bos taurus FMNL2
Equus caballus FMNL2
94 | Mus musculus FMNL2
Canis familiaris FMNL2
Homo sapiens FMNL2
Anolis carolinensis FMNL2
Monodelphis domestica FMNL2
Gallus gallus FMNL2
Taeniopygia guttata FMNL2
Ornithorhynchus anatinus FMNL2
Danio rerio FMNL2
Gasterosteus aculeatus FMNL2
Takifugu rubripes FMNL2
100 98 '— Tetraodon nigroviridis FMNL2
— @ 97 — Takifugu rubripes FMNL3
99| E Tetraodon nigroviridis FMNL3
100 Gasterosteus aculeatus FMNL3
Danio rerio FMNL3
81 —— Taeniopygia guttata FMNL3
Ornithorhynchus anatinus FMNL3
Mus musculus FMNL3
Canis familiaris FMNL3
96 147 | Homo sapiens FMNL3
54 1Pongo pygmaeus FMNL3
Oryctolagus cuniculus FMNL3
Bos taurus FMNL3
_9’9. Equus caballus FMNL3
69 - Homo sapiens FMNL1
Pongo pygmaeus FMNL1
Canis familiaris FMNL1
Equus caballus FMNL1
Bos taurus FMNL1
Mus musculus FMNL1

64

100
89

76

100

81 99 & Rattus norvegicus FMNL1
Er L Oryctolagus cuniculus FMNL1
l————— Anolis carolinensis FMNL1
Xenopus tropicalis FMNL1
99 Takifugu rubripes FMNL1a (ENSTRUP_36986)
|| Sil——l—-_-—- Tetraodon nigroviridis FMNL1a (ENSTNIP_14638)
77 100 Gasterosteus aculeatus FMNL1a (ENSGACP_18773)
%9 Oryzias latipes FMNL1a (ENSORLP_5641)
Danio rerio FMNL1a (ENSDARP_77930)

9 Danio rerio FMNL1b (ENSDARP_102181)
- Oryzias latipes FMNL1b (ENSORLP_17622)
621 Gasterosteus aculeatus FMNL1b (ENSGACP_5804)
j‘—‘:ﬂakiﬁ@u rubripes FMNL1b (ENSTRUP_14740)
100 Tetraodon nigroviridis FMNL1b (ENSTNIP_14815)
Drosophila melanogaster (FBpp0075517)
_| Branchiostoma floridae (XP_002588919)

0.05

Phylogenetic tree of FMNL family.

Hsa?2

Hsal?2

Hsal7

Neighbor-Joining tree of the FMNL 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.



Growth factor receptor-bound protein-GRB

Oryctolagus cuniculus GRB14
Canis familiaris GRB14
Macaca mulatta GRB14
Gorilla gorilla GRB14
Pan troglodytes GRB14
Homo sapiens GRB14
Erinaceus europaeus GRB14
Equus caballus GRB14
Bos taurus GRB14
—— Pongo pygmaeus GRB14
r Loxodonta africana GRB14

Pteropus vampyrus GRB14 H Sa2
Callithrix jacchus GRB14
Mus musculus GRB14
Rattus norvegicus GRB14
Monodelphis domestica GRB14
Ornithorhynchus anatinus GRB14
Gallus gallus GRB14
84 Taeniopygia guttata GRB14
Danio rerio GRB14
Tetraodon nigroviridis GRB14

89

85 Gasterosteus aculeatus GRB14
65 Oryzias latipes GRB14
50 Takifugu rubripes GRB14
72 | Takifugu rubripes GRB10
92 71

Tetraodon nigroviridis GRB10b (ENSTNIP_22315)
Gasterosteus aculeatus GRB10b (ENSGACP_8515)
Danio rerio GRB10b (ENSDARP_51165)
Oryzias latipes GRB10
Tetraodon nigroviridis GRB10a (ENSTNIP_12118)
Gasterosteus aculeatus GRB10a (ENSGACP_10891)
Danio rerio GRB10a (ENSDARP_42171)
96 | Mus musculus GRB10
Rattus norvegicus GRB10 H Sa7
69 | Gallus gallus GRB10
Taeniopygia guttata GRB10
Monodelphis domestica GRB10
Bos taurus GRB10
Oryctolagus cuniculus GRB10
Pan troglodytes GRB10
Callithrix jacchus GRB10
Pongo pygmaeus GRB10
Equus caballus GRB10
Gorilla gorilla GRB10
Homo sapiens GRB10
Macaca mulatta GRB10
Loxodonta africana GRB10

67 Monodelphis domestica GRB7
ﬂ,_: Taeniopygia guttata GRB7

Ornithorhynchus anatinus GRB7
Bos taurus GRB7
Loxodonta africana GRB7
Equus caballus GRB7
52 | Mus musculus GRB7
Oryctolagus cuniculus GRB7 H Sal7
Rattus norvegicus GRB7
Callithrix jacchus GRB7
Canis familiaris GRB7
Pteropus vampyrus GRB7
Macaca mulatta GRB7
Pongo pygmaeus GRB7
Gorilla gorilla GRB7
Homo sapiens GRB7
84 1 pan troglodytes GRB7
Branchiostoma floridae (XP_002599482)
— Ciona savignyi (ENSCSAVP_5223)

100 —— Ciona intestinalis (ENSCINP_6852)

92

96

97

72

0.05

Phylogenetic tree of GRB family.

Neighbor-Joining tree of the GRB 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.



Histone deacetylase-HDAC

Ormithorhynchus anatinus HDAC4
Gallus gallus HDAC4
Taeniopygia guttata HDAC4
Canis familiaris HDAC4
Bos taurus HDAC4
Homo sapiens HDAC4 Hsa2
Mus musculus HDAC4
Tetraodon nigroviridis HDAC4
Takifugu rubripes HDAC4
5 Oryzias latipes HDAC4
_b 51 Gasterosteus aculeatus HDAC4
Branchiostoma floridae (XP_002596886)
Homo sapiens HDAC5
Bos taurus HDAC5
— Canis familiaris HDAC5
Mus musculus HDAC5
r Monodelphis domestica HDACS
75 — Danio rerio HDAC5 Hsa17
52 Oryzias latipes HDAC5
92 Gasterosteus aculeatus HDAC5
Takifugu rubripes HDAC5
5i Tetraodon nigroviridis HDAC5
Strongylocentrotus purpuratus (XP_797761)
76| Oryzias latipes HDAC9
89 Tetraodon nigroviridis HDACS
Gasterosteus aculeatus HDAC9
Danio rerio HDAC9
Monodelphis domestica HDAC9
%0 ® Gallus gallus HDACY Hsa/
_. 78 Taeniopygia guttata HDAC9
Homo sapiens HDAC9
6 Bos taurus HDAC9
Omithorhynchus anatinus HDAC9

61 Oryzias latipes HDACT
85 F Tetraodon nigroviridis HDAC7
Takifugu rubripes HDAC7

80 Gallus gallus HDAC7
. 96 Taeniopygia guttata HDAC7 Hsa12
——  Omithorhynchus anatinus HDAC7
Canis familiaris HDAC7
Homo sapiens HDAC7
Mus musculus HDAC7
Bos taurus HDAC7
Ciona intestinalis (ENSCINP_16829)
Drosophila melanogaster (FBpp0290513)
Branchiostoma floridae (XP_002587576)
85, Homo sapiens HDAC8

Canis familiaris HDAC6

Bos taurus HDAC6
86 Mus musculus HDAC6 Ch r X
L Monodelphis domestica HDAC6
Danio rerio HDAC6
Drosophila melanogaster (FBpp0073826)

83 Bos taurus HDAC10

Canis familiaris HDAC10

70 Mus musculus HDAC10
Homo sapiens HDAC10

58 Danio rerio HDAC10

Takifugu rubripes HDAC10
Oryzias latipes HDAC10
Gasterosteus aculeatus HDAC10

77

70

72

59

65

90
70

50
69

96

Hsa22

85

01

Phylogenetic tree of HDAC family.

Neighbor-Joining tree of the HDAC 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.



Inhibitor of growth family-ING

89, Homo sapiens ING5

84 ['1 Macaca mulatta ING5

Canis familiaris ING5

Elsluus caballus ING5
Oon&d%phishdomestépa IN'%%5
rithorhynchus anatinus

Mus musculus ING5 Hsa2

78 Gallus gallus ING5

Taeniopygia guttsata ING5

Danio rerio ING
Oryzias latipes ING5
97 % akifugu rubripes ING5
87 58 Gasterosteus aculeatus ING5
100 Deras latipes ING4
ifugu rubripes ING4
Gasterosteus aculeatus ING4
Danio rerio ING4

98 ?allus gallus ING4 NG4
aeniopygia guttata
Monodelphis domestica ING4 H3a12
Mus musculus ING4
Canis familiaris ING4
7 Homo sapiens ING4
511 Equus caballus ING4
60l Macaca mulatta ING4
Ciona savignyi (ENSCSAVP 6512}
100 Ciona intestinalis (ENSCINP_20230)
98 —— Branchiostoma floridae (XP_002588507)
100 —— Branchiostoma floridae ()43_002585609%
Strongylocentrotus purpuratus gXP 001201481)

9

74

100

57
98

rosophila melanogaster (FBpp0080103)
53 Drosophila melanogaster (FBppQ007 3
| — Strongylocentrotus purpuratus (XP 001191966)
100 —— Ciona savignyi (ENSCSAVP_824

100 L L—— Ciona intestinalis &ENSCINP_ZBZZS)
Takifugu rubripes ING
52 — Monodelphis domestica ING3
Omithorhynchus anatinus ING3
100 (lelallus ga Iu? Itrt\lGI:rs\lG:B Hsa7
acaca mulatta
. 72 Mus musculus ING3
Homo sapiens ING3
99 | Canis familiaris ING3
Equus caballus ING3
Branchiostoma floridae (XP_002596469)
Stror[l\%locentrotus purpuratus (XP_792118)
85 — Gallus gallus |
Taeniopygia guttata ING1
Monodelphis domestica ING1

100 Equus caballus ING1
70 152 Canis familiaris ING1
100 Mus musculus ING1
89 Oﬂlthorhynchus ?£8t1|nus ING1 Hsa13
r Homo sapiens
83 Macaca mulatta ING1

100

Takifugu rubripes ING1
—mDEOryzms latipes ING1
53 Gasterosteus aculeatus ING1
77 Oryzias latipes ING2
79 g5 — Gasterosteus aculeatus ING2
Takifugu rubripes ING2
Danio rerio ING

Gallus gallus ING2
100 E Taeniopygia guttata ING2
Monodelphis domestica ING2 Hsa4
99 95, Homo sapiens ING2
78 Macaca mulatta ING2

Canis familiaris ING2
E“ﬁuus caballus ING2
us musculus ING2

99

0.1

Phylogenetic tree of ING family.
Neighbor-Joining tree of the ING 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.



Neurexophilin-NXPH

Myotis lucifugus NXPH2
Canis familiaris NXPH2
Homo sapiens NXPH2

%1 Gallus gallus NXPH2

Macaca mulatta NXPH2 H 58.2

56 | | Anolis carolinensis NXPH2

Monodelphis domestica NXPH2
29 { Mus musculus NXPH2
79 L Rattus norvegicus NXPH2

Takifugu rubripes NXPH2

_95. Takifugu rubripes NXPH1
Oryzias latipes NXPH1
Danio rerio NXPH1

Rattus norvegicus NXPH1

Monodelphis domestica NXPH1 Hsa/
g Gallus gallus NXPH1
Homo sapiens NXPH1
Mus musculus NXPH1
54 Danio rerio NXPH4

Takifugu rubripes NXPH4

= Oryzias latipes NXPH4
L Rattus norvegicus NXPH4

—. Macaca mulatta NXPH4

Mus musculus NXPH4
100

Homo sapiens NXPH4

Hsal?2

Monodelphis domestica NXPH4
53 | Canis familiaris NXPH3
59 { Myotis lucifugus NXPH3
— Bos taurus NXPH3
99 l-— Homo sapiens NXPH3 Hsal7

Mus musculus NXPH3

56

6 Macaca mulatta NXPH3

Rattus norvegicus NXPH3

Drosophila melanogaster (FBpp0291363)

0.1

Phylogenetic tree of NXPH family.

Neighbor-Joining tree of the NXPH 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.



ORM1-like-ORMDL
Homo sapiens ORMDL1

Macaca mulatta ORMDL1

Gorilla gorilla ORMDL1
Monodelphis domestica ORMDL1
Mus musculus ORMDL1

Canis familiaris ORMDLA1

Bos taurus ORMDL1

99 L Taeniopygia guttata ORMDL1
Takifugu rubripes ORMDL1

93 [ Danio rerio ORMDL1
60 74 Gasterosteus aculeatus ORMDL1

88 |: Takifugu rubripes ORMDL3
Gasterosteus aculeatus ORMDL3

Danio rerio ORMDL3
29 Mus musculus ORMDL3
74 | Homo sapiens ORMDL3
® 91 | T Gorilla gorilla ORMDL3
58 Monodelphis domestica ORMDL3
Macaca mulatta ORMDL3
Canis familiaris ORMDL3
100 Takifugu rubripes ORMDL2
Gasterosteus aculeatus ORMDL2
N Equus caballus ORMDL2
Pteropus vampyrus ORMDL2
Mus musculus ORMDL2
Macaca mulatta ORMDL2
Gorilla gorilla ORMDL2
Homo sapiens ORMDL2
— Ciona savignyi (ENSCSAVP_2726)
100 L— Ciona intestinalis (ENSCINP_13990)

58

98

99

0.05

Phylogenetic tree of ORMDL family.

Neighbor-Joining tree of the ORMDL 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.



Pyruvate dehydrogenase kinase-PDK

Homo sapiens PDK2
Gorilla gorilla PDK2
Bos taurus PDK2
Macaca mulatta PDK2
Pteropus vampyrus PDK2
56 Mus musculus PDK2
— Oryctolagus cuniculus PDK2
Monodelphis domestica PDK2
Taeniopygia guttata PDK2
96 | Takifugu rubripes PDK2a (ENSTRUP_21884)
Tetraodon nigroviridis PDK2a (ENSTNIP_20088)
Oryzias latipes PDK2
Gasterosteus aculeatus PDK2
Danio rerio PDK2
Takifugu rubripes PDK2b (ENSTRUP_33230)
Tetraodon nigroviridis PDK2b (ENSTNIP_4633)

86 Takifugu rubripes PDK4
’—Mrl; Gasterosteus aculeatus PDK4
8 Danio rerio PDK4

| Oryzias latipes PDK4

77 Gallus gallus PDK4

<IETaeniopygia guttata PDK4
52 Anolis carolinensis PDK4
Bos taurus PDK4
Ornithorhynchus anatinus PDK4
Monodelphis domestica PDK4
Mus musculus PDK4
Pteropus vampyrus PDK4
Oryctolagus cuniculus PDK4
Macaca mulatta PDK4
Homo sapiens PDK4
84 ! Gorilla gorilla PDK4

65

89

81

71 1 Takifugu rubripes PDK1
53 Tetraodon nigroviridis PDK1
Oryzias latipes PDK1
Danio rerio PDK1
62, Gallus gallus PDK1
Taeniopygia guttata PDK1
Gorilla gorilla PDK1
Oryctolagus cuniculus PDK1
Pteropus vampyrus PDK1
Homo sapiens PDK1
Mus musculus PDK1
Macaca mulatta PDK1
Monodelphis domestica PDK1
Bos taurus PDK1
Ommithorhynchus anatinus PDK1
Branchiostoma floridae (XP_002592098)
Drosophila melanogaster (FBpp0111805)
Oryzias latipes PDK3
Gasterosteus aculeatus PDK3
Danio rerio PDK3b (ENSDARP_15430)
Takifugu rubripes PDK3
Tetraodon nigrovridis PDK3
Danio rerio PDK3a (ENSDARP_110197)
96 Monodelphis domestica PDK3

Anolis carolinensis PDK3
80 Bos taurus PDK3
Mus musculus PDK3 Ch r X

Gorilla gorilla PDK3
Erinaceus europaeus PDK3
Gallus gallus PDK3
Pteropus vampyrus PDK3
Homo sapiens PDK3
Taeniopygia guttata PDK3
Macaca mulatta PDK3
Oryctolagus cuniculus PDK3

77

55

f—
0.05

Phylogenetic tree of PDK family.

Neighbor-Joining tree of the PDK 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.



Pleckstrin homology domain containing family A-PLEKHA

Homo sapiens PLEKHA3
U Pan troglodytes PLEKHA3
Gorilla gorilla PLEKHA3
Macaca mulatta PLEKHA3
— Loxodonta africana PLEKHA3
Mus musculus PLEKHA3
gERattus nonegicus PLEKHA3
Bos taurus PLEKHA3
L— Oryctolagus cuniculus PLEKHA3
Erinaceus europaeus PLEKHA3
Monodelphis domestica PLEKHA3 HS&Z
5 Ornithorhynchus anatinus PLEKHA3
Gallus gallus PLEKHA3
100 TE Taeniopygia guttata PLEKHA3
Anolis carolinensis PLEKHA3
Xenopus tropicalis PLEKHA3
100 Danio rerio PLEKHA3
Gasterosteus aculeatus PLEKHA3
100 Oryzias latipes PLEKHA3
5?_: Takifugu rubripes PLEKHA3
99 100 Tetraodon nigroviridis PLEKHA3
99 Oryzias latipes PLEKHA9
96 —:Fakifugu rubripes PLEKHA9
Danio rerio PLEKHA9
Anolis carolinensis PLEKHA9
100~ Gallus gallus PLEKHA9
89 L Taeniopygia guttata PLEKHA9
Omithorhynchus anatinus PLEKHAQ Hsal?
Monodelphis domestica PLEKHA9
Pteropus vampyrus PLEKHA9
Mus musculus PLEKHA9
Rattus norvegicus PLEKHA9
Macaca mulatta PLEKHA9
— Homo sapiens-PLEKHA9
Homo sapiens PLEKHA8
eH Macaca mulatta PLEKHAS Hsa7
Anopheles gambiae (XP_565108)
Caenorhabditis elegans (Y47D3A.17C)
Ciona savignyi (ENSCSAVP_16452)

100 Erosophila melanogaster (FBpp0084176)
97 Anopheles gambiae (XP_309799)

98

100

86
55

100

0.1

Phylogenetic tree of PLEKHA family.

Neighbor-Joining tree of the PLEKHA 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 1 regulatory (inhibitor)-PPP1R1

521 Canis familiaris PPP1R1B
Pteropus vampyrus PPP1R1B
Mus musculus PPP1R1B
Homo sapiens PPP1R1B
70 | Macaca mulatta PPP1R1B
Bos taurus PPP1R1B
100 Loxodonta africana PPP1R1B
Rattus nonegicus PPP1R1B
Monodelphis domestica PPP1R1B
98 Xenopus tropicalis PPP1R1B
Danio rerio PPP1R1B
% Tetraodon nigroviridis PPP1R1B
. T‘_E)ryzias latipes PPP1R1B
95 Takifugu rubripes PPP1R1B
Gasterosteus aculeatus PPP1R1C
Danio rerio PPP1R1C
83 lf Gallus gallus PPP1R1C
66 Monodelphis domestica PPP1R1C
Xenopus tropicalis PPP1R1C
Loxodonta africana PPP1R1C
Mus musculus PPP1R1C
Rattus noregicus PPP1R1C
Homo sapiens PPP1R1C
Macaca mulatta PPP1R1C
Bos taurus PPP1R1C
Pteropus vampyrus PPP1R1C
Tetraodon nigroviridis PPP1R1A
= Takifugu rubripes PPP1R1A
?L— Xenopus tropicalis PPP1R1A
Bos taurus PPP1R1A
o Mus musculus PPP1R1A
Pteropus vampyrus PPP1R1A
64 Rattus nonegicus PPP1R1A
Loxodonta africana PPP1R1A
55| | Macaca mulatta PPP1R1A
741 Homo sapiens PPP1R1A

_{ Ciona intestinalis (ENSCINP_22490)
Drosophila melanogaster (FBpp0080009)

86

83

70

0.1

Phylogenetic tree of PPP1R1 family.

Neighbor-Joining tree of the PPP1R1 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 kinase gamma subunit -PRKAG

85 1 Homo sapiens PRKAG2

Macaca mulatta PRKAG2

Mus musculus PRKAG2

Rattus norvegicus PRKAG2

Pteropus vampyrus PRKAG2

85| 79 Ly Bos taurus PRKAG2

93 ! Canis familiaris PRKAG2

Monodelphis domestica PRKAG2

Ornithorhynchus anatinus PRKAG2

Gallus gallus PRKAG2

g8 | Taeniopygia guttata PRKAG2

Xenopus tropicalis PRKAG2

Oryzias latipes PRKAG2a (ENSORLP_20994)
Gasterosteus aculeatus PRKAG2a (ENSGACP_17670)
Takifugu rubripes PRKAG2a (ENSTRUP_13041)
Tetraodon nigroviridis PRKAG2a (ENSTNIP_18286)
Gasterosteus aculeatus PRKAG2b (ENSGACP_7439)
Tetraodon nigroviridis PRKAG2b (ENSTNIP_16537)
Oryzias latipes PRKAG2b (ENSORLP_4914)

Takifugu rubripes PRKAG2b (ENSTRUP_44823)
Branchiostoma floridae (XP_002606213)
100 Strongylocentrotus purpuratus (XP_001196977)

Danio rerio PRKAG1
Gasterosteus aculeatus PRKAG1
99 Takifugu rubripes PRKAG1

99 Tetraodon nigroviridis PRKAG1
Oryzias latipes PRKAG1
Xenopus tropicalis PRKAG1
Monodelphis domestica PRKAG1
Dasypus novemcinctus PRKAG1
Oryctolagus cuniculus PRKAG1
Mus musculus PRKAG1
Rattus nornegicus PRKAG1
Loxodonta africana PRKAG1
Macaca mulatta PRKAG1
o 52| Canis familiaris PRKAG1

Homo sapiens PRKAG1
56| Myotis lucifugus PRKAG1
Bos taurus PRKAG1

99 Takifugu rubripes PRKAG3
o 675 Tetraodon nigroviridis PRKAG3a (ENSTNIP_18721)
09 Gasterosteus aculeatus PRKAG3a (ENSGACP_11081)
Oryzias latipes PRKAG3a (ENSORLP_22813)

| I Danio rerio PRKAG3a (ENSDARP_2296)
Danio rerio PRKAG3b (ENSDARP_112412)
Gasterosteus aculeatus PRKAG3b (ENSGACP_19964)
Oryzias latipes PRKAG3b (ENSORLP_6691)
66 Tetraodon nigroviridis PRKAG3b (ENSTNIP_17552)
4100|1Gallus gallus PRKAG3
Taeniopygia guttata PRKAG3
—— Monodelphis domestica PRKAG3
Pteropus vampyrus PRKAG3
Bos taurus PRKAG3
98 r Mus musculus PRKAG3
Rattus nornegicus PRKAG3
Oryctolagus cuniculus PRKAG3
Loxodonta africana PRKAG3
Equus caballus PRKAG3
Canis familiaris PRKAG3
Macaca mulatta PRKAG3
Pongo pygmaeus PRKAG3
g0 | Homo sapiens PRKAG3
63~ Gorilla gorilla PRKAG3

100

100

100

80

0.05

Phylogenetic tree of PRKAG family.

Hsa7

Hsal?

Hsa2

Neighbor-Joining tree of the PRKAG 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 with missing tetrapods named as PRKAG2 by our group.



Receptor activity modifying protein-RAMP

100 |: Homo sapiens RAMP1
Macaca mulatta RAMP1
99 | ——— Oryctolagus cuniculus RAMP1
Bos taurus RAMP1
Canis familiaris RAMP1
Monodelphis domestica RAMP1 Hsaz
Oryzias latipes RAMP 1A (ENSORLP_22680)
Gasterosteus aculeatus RAMP1A (ENSGACP_2846)
Danio rerio RAMP1A
[Takifugu rubripes RAMP 1A (ENSTRUP_19127)
Tetraodon nigroviridis RAMP1A (ENSTNIP_10371)
Oryzias latipes RAMP1B (ENSORLP_2951)
—— Gasterosteus aculeatus RAMP 1B (ENSGACP_19442 %
s | Takifugu rubripes RAMP1B (ENSTRUP_37347)

— @D Tetraodon nigroviridis RAMP 1B (ENSTNIP_11152)

Takifugu rubripes RAMP3
E Tetraodon nigrowviridis RAMP3
100 Oryzias latipes RAMP3

Ll Gasterosteus aculeatus RAMP3

p Dasypus novemcinctus RAMP3
|_|: Monodelphis domestica RAMP3
Bos taurus RAMP3 H3a7
59 Homo sapiens RAMP3
_. _l: Macaca mulatta RAMP3
75 Canis familiaris RAMP3
55| _r Mus musculus RAMP3
95 L Rattus noregicus RAMP3
50 Oryzias latipes RAMP2
97 -|: Gasterosteus aculeatus RAMP2
100 L Takifugu rubripes RAMP2
Danio rerio RAMP2b (ENSDARP_55236)
] Danio rerio RAMP2a (ENSDARP_110442)
i 99 Gallus gallus RAMP2
—————:Taeniopygéa guttata RAMP2
Monodelphis domestica RAMP2
97 Mus musculus RAMP2
63| —E Rattus norvegicus RAMP2
Canis familiaris RAMP2
99 r Homo sapiens RAMP2
68 Macaca mulatta RAMP2
Oryctolagus cuniculus RAMP2
87 Bos taurus RAMP2

Anopheles gambiae (XP_318843)
Drosophila melanogaster (FBpp0087478)

95
10%
60

Hsal7

100

01

Phylogenetic tree of RAMP family.

Neighbor-Joining tree of the RAMP 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 RAMP1B by our group.



Transmembrane protein 106-TMEM106

Macaca mulatta TMEM106B
Gorilla gorilla TMEM106B

Homo sapiens TMEM106B

Canis familiaris TMEM106B
Mus musculus TMEM1068

Bos taurus TMEM106B

Equus caballus TMEM106B
Omithorhynchus anatinus TMEM106B
Gallus gallus TMEM106B
Taeniopygia guttata TMEM106B
Monodelphis domestica TMEM106B

£|_— Oryzias latipes TMEM106B
Gasterosteus aculeatus TMEM106Ba (ENSGACP_17012)

100

29 Danio rerio TMEM106B
2 Gasterosteus aculeatus TMEM106Bb (ENSGACP_649)
_81. Takifugu rubripes TMEM106B
59 Tetraodon nigroviridis TMEM106B

Eszias latipes TMEM106C
89 Gasterosteus aculeatus TMEM106C
Danio rerio TMEM106C

Xenopus tropicalis TMEM106C
Gallus gallus TMEM106C

100

95

20— Mus musculus TMEM106C
L Rattus norvegicus TMEM106C
0 Anolis carolinensis TMEM106C

'. Myotis lucifugus TMEM106C
Equus caballus TMEM106C
Pteropus vampyrus TMEM106C
Bos taurus TMEM106C

Canis familiaris TMEM106C

Macaca mulatta TMEM106C
499{ Homo sapiens TMEM106C
Gorilla gorilla TMEM106C

Anolis carolinensis TMEM106A

100 Mus musculus TMEM106A
99 —|:Rattus noregicus TMEM106A

Pteropus vampyrus TMEM106A

Dasypus novemcinctus TMEM106A
Canis familiaris TMEM106A
Bos taurus TMEM106A
Equus caballus TMEM106A
Macaca mulatta TMEM106A
Homo sapiens TMEM106A

751 Gorilla gorilla TMEM106A
Ciona savignyi (ENSCSAVP_11859)

99| Branchiostoma floridae (XP_002586816)

89

77

92

0.05

Phylogenetic tree of TMEM106 family.

Neighbor-Joining tree of the TMEM106 family members. Uncorrected p-distance was used. Complete-deletion
option was used. Numbers on branches represent bootstrap values (based on 1000 replications) supporting that

Hsa7

Hsal?2

Hsal7

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



Tensin -TNS

Homo sapiens TNS1
Gorilla gorilla TNS1
Canis familiaris TNS1
85 | Bos taurus TNS1
Pan troglodytes TNS1
Mus musculus TNS1
Rattus norvegicus TNS1
Equus caballus TNS1
Oryctolagus cuniculus TNS1
Monodelphis domestica TNS1
Gallus gallus TNS1
78 Taeniopygia guttata TNS1
Anolis carolinensis TNS1
74 Takifugu rubripes TNS1a (ENSTRUP_11498)
Tetraodon nigroviridis TNS1a (ENSTNIP_11715)
Gasterosteus aculeatus TNS1a (ENSGACP_3277)
Oryzias latipes TNS1a (ENSORLP 18532)
Danio rerio TNS1

Gasterosteus aculeatus TNS1b (ENSGACP_18841)
7 51 Oryzias latipes TNS1b (ENSORLP_2850)
—6 64 Takifugu rubripes TNS1b (ENSTRUP_35580)

Tetraodon nigroviridis TNS1b (ENSTNIP_11172)
73 Oryzias latipes TNS3
Gasterosteus aculeatus TNS3a (ENSGACP_6385)
Danio rerio TNS3
Tetraodon nigroviridis TNS3
Gasterosteus aculeatus TNS3b (ENSGACP_17317)
Ornithorhynchus anatinus TNS3
Monodelphis domestica TNS3
Canis familiaris TNS3
Gorilla gorilla TNS3
Homo sapiens TNS3
Macaca mulatta TNS3
96  Mus musculus TNS3
Rattus norvegicus TNS3
Bos taurus TNS3
Equus caballus TNS3
9 | Takifugu rubripes TENC1
Tetraodon nigroviridis TENC1
Gasterosteus aculeatus TENC1a (ENSGACP_10595)
Oryzias latipes TENC1a (ENSORLP_20622)
Danio rerio TENC1
Oryzias latipes TENC1b (ENSORLP_1868)
Gasterosteus aculeatus TENC1b (ENSGACP_5266)
Bos taurus TENC1
1 Pteropus vampyrus TENC1
Equus caballus TENC1
Canis familiaris TENC1
5 r Mus musculus TENC1
Rattus norvegicus TENC1
Macaca mulatta TENC1
Homo sapiens TENC1
66 — Gorilla gorilla TENC1
Nematostella vectensis (XP_001637846)
99 —— Ciona savignyi (ENSCSAVP_14348)

50 L Cionaintestinalis (ENSCINP_24019)
56 Branchiostoma floridae (XP_002605166)

86

83

97

69

98

Apis mellifera (XP_391976)
Strongylocentrotus purpuratus (XP_783975)
Gasterosteus aculeatus TNS4
Taeniopygia guttata TNS4
96 Anolis carolinensis TNS4
97 56 Ornithorhynchus anatinus TNS4
66 Monodelphls domestica TNS4
{ Mus musculus TNS4
62 Rattus norvegicus TNS4
Oryctolagus cuniculus TNS4
99 Canis familiaris TNS4
Equus caballus TNS4
Bos taurus TNS4
Pteropus vampyrus TNS4
Macaca mulatta TNS4
5675 Homo sapiens TNS4
g5 — Gorilla gorilla TNS4

—y
0.05

Phylogenetic tree of TNS family.

Hsa?

Hsa7

Hsal?2

Hsal7

Neighbor-Joining tree of the TNS 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.



Vesicle-associated membrane protein-VAMP

67, Homo sapiens VAMP1
Macaca mulatta VAMP1
76| Monodelphis domestica VAMP1
Mus musculus VAMP1
Rattus norvegicus VAMP1
51 Gallus gallus VAMP1 Hsal?
Tetraodon nigroviridis VAMP1
Takifugu rubripes VAMP1
&7 | Gasterosteus aculeatus VAMP1
Gallus gallus VAMP3
Equus caballus VAMP3
Monodelphis domestica VAMP3
Canis familiaris VAMP3
Homo sapiens VAMP3
Rattus nonegicus VAMP3 Hsal
Macaca mulatta VAMP3
Mus musculus VAMP3
Tetraodon nigroviridis VAMP2
61 Monodelphis domestica VAMP2
= Eonr i
quus caballus
Canis familiaris VAMP2 Hsa17
56 76 [ Macaca mulatta VAMP2
Homo sapiens VAMP2
100 Rattus norvegicus VAMP2
Branchiostoma floridae (XP_002614094)
Ciona intestinalis (ENSCINP_13779)
Drosophila melanogaster (FBpp0290116)
Gasterosteus aculeatus VAMP5
| Ornithorhynchus anatinus VAMP5
Homo sapiens VAMP5
100 a7 Mus musculus VAMP5
Rattus norvegicus VAMP5
84 Canis familiaris VAMP5 Hsa2
Macaca mulatta VAMP5
50 Equus caballus VAMP5
. 57 Mus musculus VAMP8
Rattus norvegicus VAMP8
59| Canis familiaris VAMP8
69 || ; Homo sapiens VAMP8
100 [46 ' Macaca mulatta VAMP8
| — Equus caballus VAMPS Hsa2
Monodelphis domestica VAMP8
Takifugu rubripes VAMP8

99

53

99 Gasterosteus aculeatus VAMP8
Ciona intestinalis (ENSCINP_27032)
76 Branchiostoma floridae (XP_002603049)
59 Drosophila melanogaster (FBpp0088416)
Branchiostoma floridae (XP_002589551)
100 — Takifugu rubripes VAMP4
75 L — Tetraodon nigroviridis VAMP4

99

r Ornithorhynchus anatinus VAMP4
Gallus gallus VAMP4
%8 Monodelphis domestica VAMP4
Equus caballus VAMP4 Hsal
62 Mus musculus VAMP4
88| | Rattus norvegicus VAMP4
68 | Homo sapiens VAMP4
Macaca mulatta VAMP4

—
0.05

Phylogenetic tree of VAMP family.

Neighbor-Joining tree of the VAMP 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.



Zinc finger protein 385-ZNF385

Canis familiaris ZNF385D

Monodelphis domestica ZNF385D

Homo sapiens ZNF385D

Equus caballus ZNF385D

Macaca mulatta ZNF385D

Anolis carolinensis ZNF385D

Ornithorhynchus anatinus ZNF385D

Gallus gallus ZNF385D

91 — Oryzias latipes ZNF385Da (ENSORLP_20591)

Gasterosteus aculeatus ZNF385Da (ENSGACP_17167)

Danio rerio ZNF385D

Oryzias latipes ZNF385Db (ENSORLP_15223)

Tetraodon nigroviridis ZNF385D

Takifugu rubripes ZNF385D

61 Gasterosteus aculeatus ZNF385Db (ENSGACP_6575)
90 | Oryzias latipes ZNF385B

62 Gasterosteus aculeatus ZNF385B
Danio rerio ZNF385B

— Xenopus tropicalis ZNF385B

44 Mus musculus ZNF385B

75 ! Gallus gallus ZNF385B

7 d4 | Homo sapiens ZNF385B
6 Macaca mulatta ZNF385B
Anolis carolinensis ZNF385B
Omithorhynchus anatinus ZNF385B
Monodelphis domestica ZNF385B

Mus musculus ZNF385A
99 | Rattus norvegicus ZNF385A
63 Homo sapiens ZNF385A

Macaca mulatta ZNF385A
-—————— Anolis carolinensis ZNF385A
98| —— Xenopus tropicalis ZNF385A
—‘ Gasterosteus aculeatus ZNF385Aa (ENSGACP_910)
63 Oryzias latipes ZNF385A
Gasterosteus aculeatus ZNF385Ab (ENSGACP_11836)
70|  Takifugu rubripes ZNF385A
64 Tetraodon nigroviridis ZNF385A

Takifugu rubripes ZNF385C
Tetraodon nigroviridis ZNF385C
98 Oryzias latipes ZNF385C
50 Gasterosteus aculeatus ZNF385C
1 Danio rerio ZNF385C
Xenopus tropicalis ZNF385C
67 Mus musculus ZNF385C
Rattus norvegicus ZNF385C
Monodelphis domestica ZNF385C
95  Homo sapiens ZNF385C
Macaca mulatta ZNF385C
Canis familiaris ZNF385C
79 Equus caballus ZNF385C
Branchiostoma floridae (XP_002602302)

58

75

[

81

b
0.05

Phylogenetic tree of ZNF385 family.

Neighbor-Joining tree of the ZNF385 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.



ATP binding cassette -ABC 60| Canis familaris ABCA1
75] Bos taurus ABCA1

97 Homo sapiens ABCA1
Mus musculus ABCA1

Monodelphis domestica ABCA1
Gallue gallus ABCAT Sa
Danio rerio ABCA1b

Gasterosteus aculeatus ABCA1

Danio rerio ABCAT a

Tetraodon nigrov iridis ABCA1
Monodelphis domestica ABCAT
Homo sapiens ABCAT

Mus musculus ABCAT

Canis familiaris ABCAT Hsalg
Bos taurus ABCA7
Danio rerio ABCA4 a
Danio reric ABCA4 b
Tetraodon nigroviridis ABCA4
Gasterosteus aculeatus ABCA4

Gallus gallus

Menodelphis domestica ABCA4 H Sal
Homo sapiens ABCA4

Mus musculus ABCA4

Canis familiaris ABCA4
Bos taurus ABCA4

Strongy I t (XP_798273)
veclensns (XP 001630942)
Hydra TXP_004208000)

i floridae (XP_002600120)
Tetraodon nigrov iridis ABCA
Danio reric ABCA2
Gasterosteus aculeatus ABCA2
Monodelphis domestica ABCAZ2
Canis familiaris ABCA2 H Sag
Gallus gallus ABCA2
Mus musculus ABCA2
Homo sapiens ABCA2

55 Bos taurus ABCA2

61 vectensis (XP_001641014)

98

99— Hydra magripapilata (x 002170596)
Branchiostoma floridae (XP_002599844)
100 Giona savignyi (ENSCSAVP. 13761)

L——————— Ciona intestinalis (ENSCINP_T1521)
94 Tetraodon nigroviridis ABCA3
Gasterosteus aculeatus ABCA3
Danio rerio ABCA3

Monodelphis domestica ABCA3
Mus musculus ABCA3 Sa
Canis familiaris ABCA3
Homo sapiens ABCA3
5 Bos taurus ABCA3
69, Mus musculus ABCA13
59, Bos taurus ABCA13

Homo saplsns ABCA13
100 85 phis domestica ABCA13 Hsa7

Canis familiaris ABCA13
# Gallus gallus ABCA13

100

nigrov iridis ABCA12
Gasterosteus aculeatus ABCA12

100 Danio rerio ABCA12
L;y\nallusdgT\l’l:s ABCA12 ABCALZ
[ Monodelphis domestica Al
99 Bos taurus ABCA12 H Sa2

100! Mus musculus ABCA12

73 Homo sapiens ABCA12
00 a; Canis familiaris ABCA12
1 apil8nelifera (xP_397465)

Anopheles gambme (XP_311532)
Strongy locentrotus purpuratus (XP_793486)
53 Brar 1a floridae (XP_002602311)
T Ciona (ENSCINP 13547]
Ciona savignyi (ENSCSAVP_T063

99 5; Homo sapiens ABCAS
Canis familiaris ABCAS
85 Mus musculus ABCAS
100y 1 Monodelphis ica ABCAS
Bos taurus ABCAS
L Gallus gallus ABCAS H Sal?
Danio rerio ABCAS
Tetraodon nigrov iridis ABCAS
Gasterosteus aculeatus ABCAS
Homo sapiens ABCA6
Bos taurus ABCAB
Mus musculus ABCAB
Homo sapiens ABCA10
Bos taurus ABCA10
Homo sapiens ABCA8
Mus musculus ABCA8
Canis familiaris ABCA8
Mus musculus ABCAS
Bos taurus ABCA9
Homo sapiens ABCAS
Canis familiaris ABCA9

Hsal7

Hsal7/
Hsal7

Hsal7

6 7, 79 Homo sapiens ABCGS
10 '_|_|: Canis familiaris ABCGS
100| Mus musculus ABCG5
[ L Bos taurus ABCGS
Danio rerio ABCG5 Sa
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Phylogenetic tree of ABC family.

Neighbor-Joining tree of the ABC 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.



Bromodomain adjacent to zinc finger domain-BAZ
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Phylogenetic tree of BAZ family.
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Neighbor-Joining tree of the BAZ 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.



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



Cyclin-dependent kinases-CDK
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Phylogenetic tree of CDK family.

Neighbor-Joining tree of the CDK 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.



Crystallin family-CRY
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Phylogenetic tree of CRY family.

Neighbor-Joining tree of the CRY 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.



Frizzled-FZD
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Phylogenetic tree of FZD family.

Neighbor-Joining tree of the FZD 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.



. . 6
Integrin alpha family-ITGA g jhomo sapens [TGAS
Canis familiaris ITGAB
Bos taurus ITGAS

Mootk oneica 1G4S HsalO

Tetraodon nigroviridis ITGAV
Gasterosleus aculeatus [TGAV

rio ITGAV
GaHus gallus ITGAV
Monodelphis domestica ITGAV

e Hsa2

k Telrandon nigrov iridis [TGAS
109 Es aculeatus ITGAS
|—MDamu rerm‘ H?‘I%AS
lus musculus
Canis familiaris [TGAS
Homo sapiens ITGAS Hsa12

Bos taurus ITGAS

Danio rerio TGA2B

0|
— Mnnede\ph\s domestica ITGA2B
Bos taurus ITGA28

10 Canis fammans ITGA2B
101 Homo sapiens ITGA28 Hsa17
8 Mus musculus ITGA28
Strongy locentrotus E}grpuratus (NP_999642)
Apus mellifera |
Anopheles gambiae TXP_311131
Drosophila melamgasfer (FBpp0290368)
Homo sapiens ITGA!
Canis familiaris [TGA9

Bos taurus ITGAS 3
Monodelphis domestica ITGAS

Gallus paH ITGAS H Sa
Tetraodon nigrov iridis I TGAY
Gasterosteus aculeatus ITGAS
Tetracdon nigroviridis ITGA4
Gasterosteus aculeatus ITGA4
Danio rerio [TGA4

87
— Gallus gallus ITGA4

_ 8 domestica ITGA4

10 Mus musculus ITGA4 H Sa2

101 Canis familiaris [TGA4

9 Homo sap\ens 1TGA4

B Bos taurus [TGA4
%, ABS mellfera (XP_0083653: g
rosophila me\anugas!er(F fé:uaumn
Anopheles ?amb\aa P
Ciona intesfinalis (| ENSC'INP 248%)
Ciona sav;%il (ENSCSAVP_5985)

GA3
hbnode\pms domestwgﬁdllgﬁ —_ H Sal 7

T felrandn nigroviridis ITGA3 b
Dania rerig ITGAS b
Danio rerio [TGA3 a

Tetraodon nigroviridis ITGA3 a
Homo sapiens [T
Canis familians |TGAT
Mus musculus ITGAT

Tetraodon nlgro%?:dtl?‘lwéﬂ‘\.‘lf‘s” H S a. l 2

Gasterosteus aculeatus [TGAT
Tetraodon nigrovindis ITGAB
Gas!erosleus aculeatus ITGAG
Danio rerio [TGAB
Gallus Sa\lus ITGAS
Manodelphis domestica ITGAG
Homo spap\ens ITGAS H Sa2
Canis familians |TGAG
Mus musculus ITGAS
Bos taurus | TGAG

1 Homo sapiens ITGAE
1 Canis familiaris ITGAE
Bos taurus ITGAE

 —
I e ot e e H Sal 7

Danio rerio ITGAE

Hsal6
Mumde\ph\s domestica ITGAM H Sa16
Mus musculus ITGAM
i, Hsal6

Danio rerio |

Tetraudun nlgruwrldls ITGAD

.: uleatus |TGAD a

100~ Gasterosteus acu\eatus ITGAD b
Monodelphis domestica ITGAL

——————— %
Mus musculus |TGAL
1 Bos taurus ITGAL
mﬁEHom sapiens | TGAL Hsa16
6 Canis familiaris ITGAL
1—— Canis familiaris ITGA'
Bos taurus [TGA1

Homa sapiens |TGA1
Mus musculus [TGAT

I—Ea\lus ga\\ugn\t?ga?%ca fTeat Hsa5

atus |
rerio ITGA2

Monodelphis domestica ITGA2

e Hsa5

3 Homo sapiens ITGA10
10 Canis familiaris [TGA10

10 Bos taurus ITGA10

Mus muscu\uso\gﬁ‘ hU domesiea ITEAID

e e elphis domestica

Danio rerio ITGAEU H Sal

Tetraodon nigrov iridis [TGA10
Gasterosteus aculeatus \'I;\GMD

etraodor
Gasterosteus acu\eatus |TGA118 *
Gasterosteus aculeatus ITGA11A

Tetraodon nigrovinidis ITGAT1A
e Danio rerio ITGA11

s s A1 Hsalb

is elegans (KDBES.3a)

o9

M

01

Phylogenetic tree of ITGA family.

Neighbor-Joining tree of the ITGA 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
ITGA11B by our group.



Potassium voltage-gated channel, subfamily H-KCNH

W= Gallus gallus KCNHG

Analis carolinensis KCNHB
Homo sapiens KCNHE

100~ Mus musculus KCNHE
Homo sapiens KCNH2

100! Mus musculus KCNH2
Tetraodon nigroviridis KCNHE
Danio rerio KCNHE
Tetraodon nigroviridis KCNH7
Danio rerio KCNH7

Anolis carolinensis KCNH7
Gallus gallus KCNH7

Homo sapiens KCNHY
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Strnngylocemrotus purpuratus (XP_001197262)

Caenorhabditis elegans (C30D11.1¢c)
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Phylogenetic tree of KCNH family.

Neighbor-Joining tree of the KCNH family members. Uncorrected p-distance was used.

Strongylocentrotus purpuratus (XP_003725508)
Branchiostoma floridae (XP_002586319)

| Hsal?
Hsal7

Hsa3

)
Strongylocentrotus purpuratus (XP 787483)
5)

Hsal4
Hsal

Hsalb
Hsal9

Hsab
I Hsal

Hsa8

Hsall
Chr X

Hsa4

Hsa?2

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.



Potassium inwardly-rectifying channel, subfamily J-KCNJ
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Phylogenetic tree of KCNJ family.
Neighbor-Joining tree of the KCNJ 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.



Methyltransferase -METTL

581 Pan troglodytes METTL2A
52l Homo sapiens METTL2A
81 L Homo sapiens METTL2B
Macaca mulatta METTL2A
Bos taurus METTL2A

Monodelphis domestica METTL2A
Loxodonta Africana METTL2A

_:Qaﬂus norvegicus METTL2A
% 86 Mus musculus METTL2A

Danio rerio METTL2A
4|73 — Oryzias latipes METTL2A

88 — Takifugu rubripes METTL2A

94

Hsa7/17

83 _Ij Tetraodon nigroviridis METTL2A
. 56— Gasterosteus aculeatus METTL2A
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S e BN

asterosteus aculeatus METTL8
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Tetraodon nigroviridis METTL8
Danio rerio METTL8

65 Rattus norvegicus METTL8
69 E Mus musculus METTLS Hsa2
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Bos taurus METTL8
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Strongylocentrotus purpuratus (XP_794407)
Ciona intestinalis (ENSCINP_15087)

84 Ciona savignyi (ENSCSAVP_8728)
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91
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81 —— Anolis carolinensis METTLE

g7— Gallus gallus METTL6
78 L Taeniopygia guttata METTLE
ggE Rattus norvegicus METTL6G Hsa3

Mus musculus METTL6
Loxodonta Africana METTL6
Bos taurus METTL6
Macaca mulatta METTL6
Pan troglodytes METTL6

92 Gorilla gorilla METTL6
Homo sapiens METTLE
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Phylogenetic tree of METTL family.

Neighbor-Joining tree of the METTL 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.



MLX interacting protein-MLX

Bos taurus MLX
Loxodonta africana MLX
65| Macaca mulatta MLX
Gorilla gorilla MLX

Homo sapiens MLX

76 Pan troglodytes MLX
Mus musculus MLX Hsa17
Rattus norvegicus MLX

95 65 Monodelphis domestica MLX
L— Gallus gallus MLX

Xenopus tropicalis MLX
1 —{ Takifugu rubripes MLX
g5! Oryzias latipes MLX
T Ciona intestinalis MLX (ENSCINP_34972)
gg' Ciona savignyi NLX (ENSCSAVP_8779)
. 483': Ciona intestinalis MLXIPL (ENSCINP_34679)
Ciona savignyi MLXIPL (ENSCSAVP_19852)
Gorilla gorilla MLXIPL
Macaca mulatta MLXIPL
97 87 Pan troglodytes MLXIPL HSa7
Mus musculus MLXIPL
Homo sapiens MLXIPL
Homo sapiens MLXIP
Mus musculus MLXIP
Pan troglodytes MLXIP
85| Gorilla gorilla MLXIP Hsal2
Macaca mulatta MLXIP
Monodelphis domestica MLXIP

83

0.1

Phylogenetic tree of MLX family.

Neighbor-Joining tree of the MLX 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.



Myosin 1-MYO1
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Bos taurus MYO1F
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Monodelphis domestica MYO1F
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Oryzias |atipes MYO1E
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Gallus gallus MYO1E
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Phylogenetic tree of MYOL1 family.

Neighbor-Joining tree of the MYQO1 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.



NAC alpha domain proteins-NACA

Loxodonta africana NACA
Gallus gallus NACA

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

Rattus norvegicus NACA Hsal?2
Mus musculus NACA

Homo sapiens NACA

Gasterosteus aculeatus NACA

Oryzias latipes NACA

Takifugu rubripes NACA
Tetraodon nigroviridis NACA

Homo sapiens NACA2
oL | Pan troglodytes NACA2 Hsal7

_. 79— Gorilla gorilla NACA2

99 Gasterosteus aculeatus NACAD
—8‘1—'1 Oryzias latipes NACAD
54 Danio rerio NACAD

Xenopus tropicalis NACAD

64

Loxodenta africana NACAD
95— Mus musculus NACAD Hsa7
99 L— Rattus norvegicus NACAD
73 Bos taurus NACAD
E Pan troglodytes NACAD
?Fbrm sapiens NACAD
74! Gorilla gorilla NACAD

I Ciona intestinalis (ENSCINP_3937)
ggl—————— Ciona savignyi (ENSCSAVP_16662)

97

M
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Phylogenetic tree of NACA family.

Neighbor-Joining tree of the NACA 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.



Neurogenic differentiation- NEUROD

99— Takifugu rubripes NEUROD2b
Tetraodon nigroviridis NEUROD2b
Gasterosteus aculeatus NEUROD2b
Oryzias latipes NEUROD2b

Danio rerio NEUROD2b

Gasterosteus aculeatus NEUROD2a

Oryzias latipes NEUROD2a

Takifugu rubripes NEURODZ2a

Tetraodon nigroviridis NEUROD2a

56

Monodelphis domestica NEUROD2
Homo sapiens NEUROD2
95] | Mus musculus NEUROD2

86| Gorilla gorilla NEUROD2
Macaca mulatta NEUROD2
50— Tetraodon nigroviridis NEUROD1
Gasterosteus aculeatus NEUROD1
Takifugu rubripes NEUROD1
Oryzias latipes NEUROD1
Danio rerio NEUROD1
69; Mus musculus NEUROD1
Rattus norvegicus NEUROD1
Monodelphis domestica NEUROD1
Homo sapiens NEUROD1
Gorilla gorilla NEUROD1
Macaca mulatta NEUROD1
99

Takifugu rubripes NEUROD6
Tetraodon nigroviridis NEURODS
Oryzias latipes NEUROD6
Gasterosteus aculeatus NEURODG

Danio rerio NEURODG
Xenopus tropicalis NEURODG
Gallus gallus NEURODS
Monodelphis domestica NEURODG

—1% Bos taurus NEURODG
Homo sapiens NEURODS
76| | Mus musculus NEURODG
Macaca mulatta NEURODG
59 Rattus norvegicus NEUROD6
Loxodonta Africana NEURODG
98y Takifugu rubripes NEUROD4
Tetraodon nigroviridis NEUROD4
Oryzias latipes NEUROD4

Danio rerio NEUROD4
Gasterosteus aculeatus NEUROD4

Taeniopygi.a guttata NEUROD4
Hsal2

Anolis carolinensis NEUROD4

56y Homo sapiens NEUROD4

Gorilla gorilla NEUROD4

Macaca mulatta NEUROD4

Bos taurus NEUROD4

Mus musculus NEUROD4

Rattus norvegicus (Rat)NEUROD4

Loxodonta Africana NEUROD4

Caenorhabditis elegans (C34E10.7)
Anopheles gambiae (XP_564981)

5 Drosophila melanogaster (tap-RA)

Anopheles gambiae (XP_001237735)

97
. 62 Apis mellifera (XP_001120974)
— Ciona intestinalis (Q4H354_CIOIN)
100—— Ciona savignyi (ENSCSAVT_5938)
78 Macaca mulatta NEUROG2
Bos taurus NEUROG2

64} | Homo sapiens NEUROG2
99 Mus musculus NEUROG2 H
sad

| g0l Rattus norvegicus NEUROG2
Monodelphis domestica NEUROG2

i 85
4|—-— Anolis carolinensis NEUROG2
Xenopus tropicalis NEUROG2
Macaca mulatta NEUROG3

61 Rattus norvegicus NEUROG3

67
69

56| Homo sapiens NEUROG3
. Mus musculus NEUROG3
88 o 99 L Bos taurus NEUROG3 Hsal0
Loxodonta Africana NEUROG3

92 Monodelphis domestica NEUROG3
l— Xenopus tropicalis NEUROG3
Takifugu rubripes NEUROG1

QEI—I_: Oryzias latipes NEUROG1
Danio rerio NEUROG1
| Tetraodon nigroviridis NEUROG1
—EHOIIS carolinensis NEUROG1
83 Xenopus tropicalis NEUROG1
= Gallus gallus NEUROG1 Hsab
— Bos taurus NEUROG1
74 Homo sapien NEUROG1
100] | Mus musculus NEUROG1
Gorilla gorilla NEUROG1
68 Rattus norvegicus NEUROG1
Loxodonta Africana NEUROG1

—

0.05

Phylogenetic tree of NEUROD family.
Neighbor-Joining tree of the NEUROD 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



Rap guanine nucleotide exchange factor-RAPGEF

98 | Gorilla gorilla RAPGEF4

Homo sapiens RAPGEF4
Loxodonta Africana RAPGEF4
Bos taurus RAPGEF4

Mus musculus RAPGEF4
Rattus norvegicus RAPGEF4
Monedelphis domestica RAPGEF4

Gallus gallus RAPGEF4 Hsa2
Xenopus tropicalis RAPGEF4

100

Danio rerio RAPGEF4
75 |—Oryzias latipes RAPGEF4
Gasterosteus aculeatus RAPGEF4
77 99 I—|_|:Takifugu rubripes RAPGEF4
74 99 Tetraodon nigroviridis RAPGEF4
80 Branchiostoma floridae (XP_002600702)
Strongylocentrotus purpuratus (XP_784278)
59 ——— Drosophila melanogaster (FBpp0302889)

100 L Anopheles gambiae (XP_308514)
Nematostella vectensis (XP_001629461)

9255 Takifugu rubripes RAPGEF3
8 ’_r:Tetraodon nigroviridis RAPGEF3
1007 1 Gasterosteus aculeatus RAPGEF3
Oryzias latipes RAPGEF3

—I 1 Danio rerio RAPGEF3
Xenopus tropicalis RAPGEF3

————————————— Macaca mulatta RAPGEF3
99 Mus musculus RAPGEF3 Hsalz
100 Rattus norvegicus RAPGEF3

Loxodonta Africana RAPGEF3
Bos taurus RAPGEF3
30 Gorilla gorilla RAPGEF3
51 Homo sapiens RAPGEF3
100 Pan trog\odytes RAPGEF3
.. Homo sapiens RAPGEFL1
58 Pan troglodytes RAPGEFL1
Gorilla gorilla RAPGEFL1
61 Loxodonta Africana RAPGEFL1
100 Bos taurus RAPGEFL1
Mus musculus RAPGEFL1 Hsa17
Monodelphis domestica RAPGEFL1
100 Xenopus tropicalis RAPGEFL1
——— Tetraodon nigroviridis RAPGEFL1
Danio reric RAPGEFL1
100 I_|:Gasterosteu5 aculeatus RAPGEFL1
100 Takifugu rubripes RAPGEF5a
Tetraodon nigroviridis RAPGEFS
Gasterosteus aculeatus RAPGEF5a
Oryzias latipes RAPGEF5a
Danio rerio RAPGEF5a
 — Danio rerio RAPGEF5b
Oryzias latipes RAPGEFSb
100 Takifugu rubripes RAPGEF5b
100 100 99 Gasterosteus aculeatus RASGEF5b
Xenopus tropicalis RAPGEFS
[ Gallus gallus RAPGEF5 Hsa7
Monodelphis domestica RAPGEF5
Bos taurus RAPGEF5
97  Mus musculus RAPGEFS
Rattus norvegicus RAPGEF5
Loxodonta Africana RAPGEF5
Gorilla gorilla RAPGEFS
Homo sapiens RAPGEF5
99 | Pan troglodytes RAPGEF5
‘ Caenorhabditis elegans (T20G5.5)
Ciona intestinalis (ENSCINP_1063)
L Ciona savignyi (ENSCSAVP_13142)
Hydra magnipapillata (XP_002155415)
Agis melifera (XP_392340)
76 Homo sapiens RAPGEF6
Pan troglodytes RAPGEF6
Macaca mulatta RAPGEF6
Bos taurus RAPGEF6
Mus musculus RAPGEF6
99 Rattus norvegicus RAPGEF6
Loxodonta Africana RAPGEF6 Hsab
Monodelphis domestica RAPGEF6
Gallus gallus RAPGEF6
Xenopus tropicalis RAPGEF6
Takifugu rubripes RAPGEF6
Tetraodon nigroviridis RAPGEF6
69 — Takifugu rubripes RAPGEF2
Tetraodon nigroviridis RAPGEF2
Gasterosteus aculeatus RAPGEF2
Oryzias latipes RAPGEF2
Danio rerio RAPGEF2
Xenopus tropicalis RAPGEF2
Taeniopygia guttata RAPGEF2
5 | Mus musculus RAPGEF2 H 4
Rattus norvegicus RAPGEF2 Sa.
Loxodonta Africana RAPGEF2
61| Bos taurus RAPGEF2
Gorilla gorll\a RAPGEF2
70| Homo sapiens RAPGEF2
Macaca mulatta RAPGEF2
Pan troglodytes RAPGEF2

53
51 54

52

100

100

92

0.05

Phylogenetic tree of RAPGEF family.

Neighbor-Joining tree of the RAPGEF 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.



Ring finger protein family-RNF

Bos taurus RNF130
Loxodonta africana RNF 130
64| Macaca mulatta RNF130
Gorilla gorilla RNF130

Pan troglody tes RNF130
92| |Mus musculus RNF130

Anolis carclinensis RNF 130
gamo rerio RNF130
Tetraodon nigrov iridis RNF130
Gasterosteus aculeatus RNF130
Ory zias latipes RNF130
kifugu rubripes RNF 150
Tetraodon nigroviridis RNF 150
0, Homo sapiens RNF 150

Pan tmglodfﬁ!es RNF150
Macaca mulatta RNF 150
50| | Loxodenta af icana RNF150
Gallus gallus RNF150
Taeniopy gia guttata RNF 150
64/ Anolis carclinensis RNF 150

i floridae (XP_002611642)

Drosophila melanogaster (FBpp0289415)
A

nopheles gambiae (XP_559104)
M T A— Anolis carolinensis RNF 149
99: Gallus gailus RNF149
Taeniopygia guttata RNF148
Xenopus tropicalis RNF 1489
Loxodonta africana RNF 149
95, Mus musculus RNF 149
Rattus norvegicus RNF149
Homo sapiens RNF149
Pan troglody tes RNF 149
5| Gorila gorilla RNF 149
Macaca mulatta RNF149
CmTﬁd'ﬂesﬂnaHs (ENSCINP_21924)
omo sapiens RNF 148
Gorilla gorilla RNF 148
Mus musculus RNF 148
Rattus norvegicus RNF148
Monodelphis domestica RNF 148
Homa sapiens RNF133
Gorilla gorilla RNF133
Mus musculus RNF133
Xenopus tropicalis RNF128
Gallus gallus RNF 128

Anclis caralinensis RNF 128

Rattus norvegicus RNF128

Mus musculus RNF128

Homeo sapiens RNF128

Pan troglodytes RNF 128

Gorilla gorilla RNF128

Bos taurus RNF128

Loxodonta africana RNF128

Hy dra magnipapillata (XP_002162097)

Anepheles gambiae [XP_321026)

phil (FBpp0081218)
Apis mellifera (XP_391835)

Branchiostoma floridae (¥P_002535208)

Ner tensis (XP_001628442)
Ciona savignyi (ENSCSAVP_18153)
Strongy locentrotus purpuratus (XP_796758)
Macaca mulatta RNF13

92| 100

65|

53

93

Pan troglody tes RNF13

Heme sapiens RNF13
Loxodonta africana RNF13
Gasterosteus aculeatus RNF13
Takifugu rubripes RNF13

Tetracdon nigroviridis RNF13
93 Danio rerio RNF 167
Tetraodon nigrov iridis RNF 167
G: RNF167

87, Mus musculus RNF 167
Rattus norvegicus RNF167
Homo sapiens RNF 167

100 Pan troglodytes RNF167

Gorilla gorilla RNF 167

86l Macaca mulatta RNF167
Bos taurus RNF167
Loxodonta africana RNF 167

90|

100, Ciona intestinalis (ENSCINP_34980)
I—g\ona savigny\ (ENSCSAVP_265)

65y

Macaca mulatta RNF215
Mus musculus RNF215
Rattus norv egicus RNF215
Loxodonta africana RNF215
Bos taurus RNF215

Gallus gallus RNF215

Anclis carolinensis RNF215

Ciona i is (ENSCINP_448)
100 98 Tetraodon nigroviridis RNF43
Takifugu rubripes RNF43
Qry zias |atipes RNF43

81
89, Gallus gallus RNF43
97_|_'7 Anols caroli RNF43
[ Bos taurus RNF43
96! Loxodonta africana RNF43
g9l Mus museulus RNF43
Homo sapiens RNF43
Pan troglodytes RNF43

g7 Gorilla gorilla RNF43
Macaca mulatta RNF43

0.1

Phylogenetic tree of RNF family.

trongy purpuratus (XP_785548)
Caer is elegans (H10E21)
N la vectensis (XP_001633821)

floridae (XP_002596704)

trongy (XP_001181583)

Hsab

Hsa4

Hsa2

Hsa7
Hsa7

ChrX

Hsa3

Hsal7

Hsa22

Hsal7

Neighbor-Joining tree of the RNF 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.



Solute carrier family 5 A-SLC5A

85 Homo sapiens SLC5A9

281 pan troglodytes SLC5A9
Gerilla gorilla SLCSA9

Bos taurus SLC5A9

Mus musculus SLC5A9

Monodelphis domestica SLC5A9

Gallus gallus SLC5A9

Anolis carolinensis SLCSA9

Xenopus tropicalis SLC5A9

Danio rerio SLC5A9

SLC5A9

Tetraodon nigrov iridis SLC5A8 a

Tetraodon nigroviridis SLC5A9 b

Danio rerio SLC5A10

G SLCSA10

Gallus gallus SLC5A10
Menodelphis domestica SLC5A10

Bos taurus SLC5A10

Mus musculus SLC5A10

Pan troglody tes SLC5A10

Homo sapiens SLC5A10

Gorilla gorilla SLC5A10

Ciona intestinalis (ENSCINP_14742)
Ciona savigny i (ENSCSAVP_5845)

Strongy purpuratus (XP_798065)
i floridae (XP_002587551)

99|

100 Pan troglodytes SLC5A2

Gorilla gorilla SLC5A2

Homo sapiens SLC5A2

Mus musculus SLC5A2

Bos taurus SLC5A2

Monodelphis domestica SLC5A2

Danio rerio SLC5A2
G

96 5

SLC5A2

1003 Homo sapiens SLCSA4
Pan troglody tes SLC5A4
ool Gorila gorilla SLC5A4
Mus SLC5A4
S Bos taurus SLC5A4

Tetraodon nigroviridis SLC5A1
SLC5A1

Danio rerio SLC5A1

Anolis i is SLCS5A1
Gallus gallus SLC5A1
Taeniopy gia guttata SLC5A1
Bos taurus SLCSA1
Monaodelphis domestica SLC5A1
Mus musculus SLC5A1
Homo sapiens SLC5A1
Pan troglodytes SLCSA1
55— Gorilla gorilla SLCSA1
1a floridae (XP_00.

Danio rerio SLC5A11

Tetraodon nigroviridis SLC5A11
Gallus gallus SLC5A11
Xenopus SLC5AT1

Mus musculus SLC5A11
Bos taurus SLC5A11
Pan troglodytes SLC5A11
0 Homo sapiens SLCS5A11
1§‘b Gorilla gorila SLC5A11

Ciona intestinalis (ENSCINP_12636)
_74[ T Ciona sav ignyi (ENSCSAVP_17845)
Branchiostoma floridae (XP_002596649)

100,

59, Danio rerio SLC5A3
{ us SLC5A3

L Tetracdon nigrov iridis SLC5A3

98— Gallus gallus SLC5A3

100 Taeniopy gia guttata SLC5A3
100 Mus musculus SLC5A3
Homo sapiens SLC5A3
99759] Gorilla gorila SLC5A3
. £

17)

s9r——

(FBpp
gambiae (XP_313085)

aﬁ{ 1

Apis mellifera (XP_393390)
N tostella v ectensis (XP_001630712)

100} Pan troglodytes SLC5A8
a5 Gorilla gorilla SLC5A6
98 Homo sapiens SLC5A6
Bos taurus SLC5A6

kLl Mus SLC5A6

100

L domestica SLC5A6

99, Tetraodon nigrov iridis SLC5A6 b
_"—:Gas!erosleus aculeatus SLC5A6 b
72 — Danio rerio SLC5A8
| & nigrov iridis SLC5A6 a

100 eterostous acuieatus SLCSAS a

Strongy purpuratus (XP_785969)

78]

Branchiostoma floridae (XP_002589090)
0, Homo sapiens SLC5AS

Pan troglody tes SLC5AS

Gorilla gorilla SLC5AS

Bos taurus SLC5AS

Mus musculus SLC5AS

Xenopus tropi SLC5AS

Danio reric SLC5A5

Tetraodon nigrov iridis SLCSAS

59 Gasterosteus aculeatus SLCSAS
[—————————— Ciona intestinalis (ENSCINP_21828)

v

0.1

Phylogenetic tree of SLC5A family.

10p ——— Ciona savignyi (ENSCSAVP_11042)
100] Pan troglody tes SLC5A12

Gorilla gorilla SLC5A12

Homo sapiens SLC5A12

Bos taurus SLC5A12

Monodelphis domestica SLC5A12

Mus SLCSA1Z
Xenopus tropicalis SLC5A12
Anolis i SLC5A12

Gallus gallus SLC5A12
Taeniopy gia guttata SLC5A12
Danio rerio SLC5A12
Danio rerio SLC5A8
I SLC5A8 b

Tetracdon nigroviridis SLC5A8
SLCSAB a
Analis carclinensis SLCSAB
Xenopus tropicalis SLC5A8
Gallus gallus SLC5A8
Taeniopy gia guttata SLC5A8
LC5A8

Mc )
Mus musculus SLC5A8
Bos taurus SLC5A8
Gorilla gorilla SLC5A8
Homo sapiens SLC5A8
gg~ Pan troglody tes SLC5A8

Hsal

Hsal7

Hsal6

Hsa22

Hsa22

Hsal6

Hsa21

Hsa?2

Hsal9

Hsall

Hsal?

Neighbor-Joining tree of the SLC5A 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.



Solute carrier family 38 A-SLC38A

6755 Pan troglody tes SLC38A4
Homo sapiens SLC38A4

Gorilla gorilla SLC38A4

Macaca mulatta SLC38A4

Bos taurus SLC38A4

Mus musculus SLC38A4

gg ! Rattus norvegicus SLC38A4

Monodelphis domestica SLC38A4

Loxodonta Africana SLC38A4

Anolis carolinensis SLC38A4

Gallus gallus SLC38A4

Taeniopy gia guttata SLC38A4

Xenopus tropicalis SLC38A4

Danio rerio SLC38A4

Takifugu rubripes SLC38A4

Tetraodon nigroviridis SLC38A4

Ory zias latipes SLC38A4

Gasterosteus aculeatus SLC38A4

04 100 — Takifugu rubripes SLC38A2
_|:r— Tetraodon nigrov iridis SLC38A2
Danlc rerio SLC38A2

E Gallus gallus SLC38A2
Taeniopy gia guttata SLC38A2
Bos taurus

58

98

98

93

100,

Loxodonta Africana SLC38A2
Monodelphis domestica SLC38A2
Mus musculus SLC38A2
Rattus norvegicus SLC38A2
Macaca mulatta SLC38A2
Pan troglody tes SLC38A2
Gorilla gorilla SLC38A2

99 I Homo sapiens SLC38A2
0 Takifugu rubripes SLC38A3
Tetraodon nigroviridis SLC38A3
Ory zias latipes SLC38A3
Gasterosteus aculeatus SLC38A3
Danio rerio SLC38A3
Macaca mulatta SLC38A3
Loxodonta Africana SLC38A3
Monodelphis domestica SLC38A3

56

98 & Gasterosteus aculeatus SLC38A5
—Eﬁe!raodon nigrov iridis SLC38A5
Danio rseé'io SLC38AS

Mus musculus SLC38A5
Rattus norvegicus SLC38A5
Bos taurus SLC38A5
100 Pan troglody tes SLC38A5
92 Gorilla gorilla SLC38A5
Homo sapiens SLC38A5

99
56 Gallus gallus SLC38A1
Taeniopy gia guttata SLC38A1
Anolis carolinensis SLC38A1

Loxodonta Africana SLC38A1
Bos taurus SLC38A1

Mus musculus SLC38A1
Rattus norvegicus SLC38A1
Pan troglody tes SLC38A1
Gorilla gorilla SLC38A1

Macaca mulatta SLC38A1

Homo sapiens SLC38A1

99
94

Strongy locentrotus purpuratus (XP_791177)
Branchi floridae (XP_002610228)

— Ciona intestinalis (ENSCINP_10359)
100 '—9—- Ciona savignyi (ENSCSAVP_6375)

84 Takifugu rubripes SLC38A6
59 Tetraodon nigrov iridis SLC38A6
64 Ory zias latipes SLC38A8
— ) Gasterosteus aculeatus SLC38A6

Gallus gallus SLC38A6
Taeniopy gia guttata SLC38A6
Anolis carolinensis SLC38A6
Xenopus tropicalis SLC38A6
Monodelphis domestica SLC38A6
Mus musculus SLC38A6
Rattus norvegicus SLC38A6
Loxodonta Africana SLC38A6
Bos taurus SLC3i

Macaca mulatta SLCBBAG
Gorilla gorilla SLC38A6

Pan troglody tes SLC38A6
Homo sapiens SLC38A6

Neu73 3 vectensis (XP_001 0)

97

624631
Ciona ir (ENSCINP_18114)

Apis me!llfera (XP_L 001123019)

96 Anopheles biae (XP, 26)
_|—|— Drosophila melanogaster | (FBpp0087743)

Apis mellifera (XP_003251927)

Strongy locentrotus purpuratus (XP_788574)
002591912)

100

55 7

85
99

Branck floridae (XP_{
78 Takifugu rubripes SCC38A11
Tetraodon nigrov iridis SLC38A11
Ory zias latipes SLC38A11

Gasterosteus aculealus SLC38A11

Danio rerio SLC38A
Gallus gallus SLC38A11
Anolis carolinensis SLC38A11
Monodelphis domestica SLC38A11
Mus musculus SLC38A11
Rattus norv egicus SLC38A11
Bos taurus SLC38A11
Loxodonta Africana SLC38A11
Macaca mulatta SLC38A11
Pan troglody tes SLC38A11
Gorilla gorilla SLC38A11
68 | Homo sapiens SLC38A

11
Hy dra magr (XP_002156668)

89

Hy dra magni a (XP_002156392)

Anopheles gambiae (XP_321141)

Drosophila melanogaster (FBpp0071540)

Apis mellifera (XP_003251042)

Branct floridae (XP_002590167)

99

Clona savignyi (ENSCSAVP_19100

vectensis (XP_001640328)
Strongy | purpuratus (XP_001188873)

fr——

0.1

Phylogenetic tree of SLC38A family.

Caenorhabditis elegans (Y51F10.4a)
95 — Takifugu rubripes SLC38A10
Tetraodon nigroviridis SLC38A10
Ory zias latipes SLC38A10
Gasterosteus aculeatus SLC38A10
Danio rerio SLC38A10
Anolis carolinensis SLC38A10
Xenopus tropicalis SLC38A10
Loxodonta Africana SLC38A10
93 Mus musculus SLC38A10
Rattus norvegicus SLC38A10
Bos taurus SLC38A10
Gorilla gorilla SLC38A10
100 | Homo sapiens SLC38A10

Hsal2

Hsal?

ChrX

Hsal?

Hsal4

Hsa?2

Hsal7

Neighbor-Joining tree of the SLC38A 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 which is
missing in humans named as SLC38A3 by our group.



Suppressor of cytokine signaling-SOCS

Mus musculus SOCSE
Rattus norv egicus SOCS6
Macaca mulafta SOCS6
Anolis carollnensm SOCS6

|=

= nopus érg a%%\ks S0CSs6 H 18
anio rerio
Gasterosleus aculeatus SOCSE Sa
ry zas latipes SG
| et Tetraodon mgrcvmdls
50 Branchiostoma floridae (KP 002605939)
—|:Cmna mtestmal\s ENSCINP 18326&
Ciona sawgnynEE SCSAVP_18801)
pis mellifera (XP_624532
- Shcng¥locemmtus gu_‘r’%uratus XP_792866)

5 Takifugu rubnpes SOCS7.
Tetraodon ni 6ovwsr5§||s s0Cs7

Anolis carolinensis SOCST
Taeniopy gia guttata SOCS7
Gallus gallus SOCS7

Xenopus trup\calls SOCST
Pan troglody tes SO

os taurus SOCS
;oxpdonta_' Af gcoagg _,S ;JC s7 H S al 7
O

del
Rattus nporveg\c S
Namatustelﬁa vectensis XP 001829114)

(Gl 7124)
o 00 Drosophila melanogaster (FBpp0301993)
I_|—Ap|s mellifera &AB 01937)
Drosophila melanugasler (FBpp0302960)
Apis mellifera (ABV
S!rangy ocentrotusd: rsnuralus (XP_0037236867)
ar loridae (XP_002f
Gasterosleus aculeatus SOCSS
Tetraodon nigrov iridis SOCS5
Ory zias latipes SOCSS5

Gorilla gorilla SOCS4 H 1 4
Lnxodo?\la Africana SOCS4 Sa

68164 Gal\us galius SOC

Taeniopy gia ?unala SOCS5
Pan troglodg es SO
tauru

Lo odonla Afncana SOCS5
S0CSS

H CS5

Macaca mula"a SOCS5 H 2
Mus musculus SOCS5 Sa
Monodelphis domeshca SOC55
Rattus norvegicus SO

5 96 Takif ugu rubripes SOCS1a
100 Tetraodon nigroviridis SOCS1a
Gasterosteus aculeatus SOCS1a
Ory zias Iaupes SOCS1a

Dani o SOCS1a
Ory zias \atwpes SOCS
Takif ugu rubrlpe SOCS
) o7 Tetraodon mgrowr\dls SOCS1h
SOCS

Xenopus pi
SOGS!
4”, [ 100 = Ga\lus gallus SOC31

= Taeniopy gia guttata SOC-

S1
domestica SOCS1
874 Mus musculus SOCS1 Hsa16

70

a SOCS1
Menodelphis domesuca SOCS3
Rattus norvegicus SOCS3
Mus musculus SOCS3
62 Macaca mulatta SOCS3
Homo sapiens s()g‘3

74| | Gorilla gorilla SOC
‘ Loxodonta Africana socsa

92 Pan troglody tes SOCS!
Bo: talurus S(IJCSB. socs3
nalis carolinensis
—_— Gallus gallus SOCS3 Hsa17
100 Taemopyg\a guttata SOCS3
J] SOCS:
— Teuao on mgrovmd-s socsa
) Takifugu tubripes S
73 Gas!erasteus acule s SO 83
pis mellif )E');P 394764
Strongy | trotus purpuralus 00372536)
1 (XP_001636929)
Homao sapiens SOCS2
65| Macaca mulatta SOCS2
Gorilla gorilla SOCS2
65] | Bos taurus SOCS2
Pan troglodytes SOCS2
Loxodonta Africana SOCS2
% Mus musculus SOCS2
Rattus norvegicus SOCS2
Xenopus tropicalis SOCS2
83 Anolis carglinensis SOCS2
7a Gallus gallus SOCS2 Hsalz
82 Taeruopr?\a gunata SOCS2
— Ory zias [afipes S
% aculeatus sS0cCs2
;‘d_: Tetraadqn nigrov iridis SOCS2
80 Danio reric SOCS2
Takif ugu rubnpes CISHa
100 Oryzias latipes C
Gasterosteus aculeatus ClSHa
Tetraodon nigrov iridis CISHa
%amu rerio CISHa
Ory zias latipes CISHb
_47Taklfugu rubnpss CISHb
nigrov iridis CISHb
Xenopus tropicalis CISH
Gallus gallus CISH
Taeniopy gia guttata CISH
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Phylogenetic tree of SCOS family.

Neighbor-Joining tree of the SCOS 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.



