Additional file 3: Neighbor Joining Trees of gene
families (residing on human chromosomes
1/2/8/20) using JTT method



Co-duplicated group-1

MROHS8 and STK



Maestro Heat-like Repeat-containing Protein Family -MROH

Homosapiens MROHS .
90) Macaca mulatta MROHS
PongoabeliiMROHS
Myotis lucifugus MROHS8
Monodelphis domestica MROH8 Hsa2(
Canisfamiliaris MROH8

Felis catus MROH8

Mus musculus MROHS8

74 86" Rattus norvegicus MROH8

Myotis lucifugus MROH7

L Monodelphis domestica MROH7
L Bos taurus MROH7

bg, Mus musculus MROH7

_|— Rattus norvegicus MROH7
A{Homo sapiens MROH7

98 Hsal

Pan troglodytes MROH7
PongoabeliiMROH7
Ornithorhynchus anatinus MROH5
Canis familiaris MROHS
Loxodonta africanaMROH5
83 A Hsa8
85 Felis catus MROH5
Homo sapiens MROH5
77~ Macaca mulatta MROHS

Anolis carolinensis MROHB

L Pteropus vampyrus MROH8
— Monodelphis domestica MROHG
53 90
- Bos taurus MROHB

Mus musculus MROHG Hsa8
Rattus norvegicus MROH6
Homo sapiens MROHGE
Macacamulatta MROHG
Callithrixjacchus MROHG

Anopheles gambiae (XP_001237319)

Pantroglodytes MROH9

Homo sapiens MROH9

Gorillagorilla MROH9 Hsal

PongoabeliiMROH9

Macaca mulatta MROH9
Strongylocentrotus purpuratus (XP_011674139)

Hydramagnipapillata (XP_004212798)
Nematostella vectensis (XP_001638533)

60

Ptychodera flava (AKZ18204)
Trichoplax adhaerens (XP_002108256)

H
0.5

Phylogenetic tree of MROH family.

Neighbor-Joining tree of the MROH family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Serine/Threonine-Protein Kinase-STK

59 Homo sapiens STK25
Rattus norvegicus STK25
1001 myotis lucifugus STK25

95 Felis catus STK25
Daniorerio STK25 b
Daniorerio STK25a
Oryzias latipes STK25
Gasterosteus aculeatus STK25

Hsa2

66 Tetraodon nigroviridis STK25
Homo sapiens STK24
Pantroglodytes STK24
Canis familiaris STK24
Mus musculus STK24
Tetraodon nigroviridis STK24 b
Oryzias latipes STK24
Daniorerio STK24
Gasterosteus aculeatus STK24
Tetraodon nigroviridis STK24 a
97! Takifugu rubripes STK24
54 Takifugu rubripes STK26
100 E‘I‘et raodon nigroviridis STK26
95 L Oryzias latipes STK26
——— Daniorerio STK26

93 Anolis carolinensis STK26 HsaX

Gallus gallus STK26
98 Monodelphis domestica STK26
Mus musculus STK26

99! Homo sapiens STK26 -
Octopus bimaculoides (XP_014768632)

96 Anopheles gambiae (XP_316092)
Ematostella vectensis (XP_001634908)
83 Oryzias latipes STK4B
99 _l: Gasterosteus aculeatus STK4B *

100 —————— Tetraodon nigroviridis STK4B

Hsal3

91

98

63

Homo sapiens STK4

3 Pantroglodytes STK4

100, ) . Hsa20

98 Gorillagorilla STK4
PongoabeliiSTK4

75 Homo sapiens STK3

g6 Pantroglodytes STK3

Mus musculus STK3

2! Myotis lucifugus STK3

Daniorerio STK3 Hsa8
Tetraodon nigroviridis STK3

5 Takifugu rubripes STK3

55— Gasterosteus aculeatus STK3

98

58

M

0.1

Phylogenetic tree of STK family.

Neighbor-Joining tree of the STK family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Co-duplicated group-2

E2F, STMN1, EYA*

Asterisks (*) represent families published previously by our research group
(for details see main text).



E2F Transcription Factor-E2F

90| Homosapiens E2F2
91|l Pongo abeli E2F2
69 Macacamulatta E2F2
94 Canisfamiliaris E2F2
78— Myotis lucifugus E2F2

98
Mus musculus E2F2 Hsal

Monodelphis domestica E2F2
Gasterosteus aculeatus E2F2

100 Tetraodon nigroviridis E2F2
79— Takifugurubripes E2F2 .

93— Tetraodon nigroviridis E2F3
100 F Takifugu rubripes E2F3
91 Gasterosteus aculeatus E2F3

Daniorerio E2F3
Xenopustropicalis E2F3

95

Taeniopygia guttata E2F3 Hsa6
Macacamulatta E2F3

Felis catus E2F3

Dasypus novemcinctus E2F3
Oryctolagus cuniculus E2F3

Homo sapiens E2F3
gpr Takifugurubripes E2F1
87 Tetraodon nigroviridis E2F 1
97 Gasterosteus aculeatus E2F1
Oryzias latipes E2F1

DaniorerioE2F1

86 Gallus gallus E2F1
EF Anolis carolinensis E2F1 Hsa20
Myotis lucifugus E2F1

57| ’
Felis catus E2F1
Mus musculus E2F1

99

Macacamulatta E2F1

95! Homosapiens E2F1

Branchiostoma floridae (XP_002590245)
_| Saccoglossus kowalevskii (XP_002733979)
78 Hydramagnipapillata (XP_012561724)
_| Cionaintestinalis (ENSCINP_30840)

_?s|7 Daniorerio E2F5B "
— Takifugurubripes E2F5B

97, Homosapiens E2F5

gg| !GorillagorillaE2F5

100 Mus musculus E2F5

— 53" Rattus norvegicus E2F5 Hsa8

I— Gasterosteus aculeatus E2F5

100" Takifugu rubripes E2F5

Homosapiens E2F4

Pantroglodytes E2F4

Mus musculus E2F4 Hsal6
Rattus norvegicus E2F4

Canis familiaris E2F4
Tetraodon nigroviridis E2F6

71

100

Anolis carolinensis E2F6
Gallusgallus E2F6
L Monodelphis domestica E2F6 Hsa2

Macacamulatta E2F6
88 | Pongoabelii E2F6
100 Homo sapiens E2F6

99|

97

—

0.1

Phylogenetic tree of E2F family.

Neighbor-Joining tree of the E2F family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Stathmin-STMN

Homo sapiens STMN1
Pantroglodytes STMN1
Gorillagorilla STMN1

Mus musculus STMN1
Feliscatus STMN1
Equuscaballus STMN1

g7|| ! Myotis lucifugus STMN1
Gallusgallus STMN1

Anolis carolinensis STMN1

51

Hsal

93 Tetraodon nigroviridis STMN1 b
68| ! Tetraodon nigroviridis STMN1 a
Takifugu rubripes STMN1b
Takifugurubripes STMN1 a
Gasterosteus aculeatus STMN1
Daniorerio STMN1a
Danioreric STMN1 b
g4, Takifugu rubripes STMN4
Tetracdon nigroviridis STMN4
Gasterosteus aculeatus STMN4

Oryzias |atipes STMN4
Daniorerio STMMN4

Xenopus tropicalis STMN4

Gallus gallus STMN4

Myotis lucifugus STMN4 Hsa8
Bostaurus STMN4

99 | Felis catus STMN4

Rattus norvegicus STMN4

I 67| Mus musculus STMN4
Gorilla gorilla STMN4

Pan troglodytes STMN4
Homosapiens STMN4

Homao sapiens STMN2

Pantroglodytes STMN2

gs| Pongoabelil STMNZ

Musmusculus STMN2

97| | Canisfamiliaris STMN2

Myotis lucifugus STMNZ2

Anelis carolinensis STMNZ

94 Takifugu rubripes STMNZ
50 Tetracdon nigroviridis STMNZ2 a
Oryzias latipes STMN2a

Gasterosteus aculeatus STMN2 a

55| 58 DaniorerioSTMN2a

Daniorerio STMNZ b

Tetraodon nigroviridis STMN2 b
Gasterosteus aculeatus STMN2 b
53 Oryzias latipes STMNZ2 b
Daniorerio STMN3 7]
Xenopus tropicalis STMN3
Gallus gallus STMN3

Rattus norvegicus STMN3

97| |' Mus musculus STMN3

Myotis lucifugus STMN3

Bostaurus STMN3

54 Gorillagorilla STMN3

Pantroglodytes STMN3
Homosapiens STMN3 .
Saccoglossus kowalevskii (XP_006814464)

80 Strongylocentrotus purpuratus (XP_784642)

Qctopus bimaculoides (XP_014791152)

| Anopheles gambiae (XP_319067)
94 Capitellateleta (ELU11334)

99

Hsa8

50

Hsa20

0.1
Phylogenetic tree of STMN family.

Neighbor-Joining tree of the STMN family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Co-duplicated group-3

HCK*, DLGAP, NKAIN, KCNQ, MATN4*

Asterisks (*) represent families published previously by our research group
(for details see main text).



Discs, large Drosophila Homolog-associated Protein-DLGAP

g2 Takifugu rubripes DLGAP2 =
Tetraodon nigroviridis DLGAP2 b
Gasterosteus aculeatus DLGAP2 b
Oryzias latipes DLGAP2 a

Danio rerio DLGAP2

Tetraodon nigroviridis DLGAPZ2 a
Gasterosteus aculeatus DLGAP2 a Hsa8

Oryzias latipes DLGAP2 b
g Gallus gallus DLGAPZ

Anolis carolinensis DLGAP2
Rattus norvegicus DLGAP2

99! Homosapiens DLGAP2
=1

Homo sapiens DLGAP3 =

Anolis carolinensis DLGAP3

Daniorerio DLGAP3 Hsal
Gasterosteus aculeatus DLGAP3

100 96! Takifugu rubripes DLGAP3 b
Homo sapiensDLGAP4 b

gg| Pan troglodytes DLGAP4
98 Canisfamiliaris DLGAP4
Rattus norvegicus DLGAP4
80 L Gaiusgallus DLGAPA Hsa20
Danio rerioc DLGAP4
96 Gasterosteus aculeatus DLGAP4 a
Gasterosteus aculeatus DLGAP4 b _]
&7, Homo sapiens DLGAP1 =
81f Pantroglodytes DLGAP1
66l Rattus norvegicus DLGAP1
86{ Galus gallus DLGAP1
Anolis carolinensis DLGAP1
Xenopus tropicalis DLGAP1
60 Takifugu rubripes DLGAP1 Hsal8
89/921L Tetraodon nigroviridis DLGAP1 a

Gasterosteus aculeatus DLGAP1 a
Danio rerio DLGAP1

Gasterosteus aculeatus DLGAP1b
Tetracdon nigroviridis DLGAP1b
Oryzias |atipes DLGAP1

Saccoglossus kowalevskii (XP_006819980)
Trichoplax adhaerens (XP_002113963)
I stella vectensis (XP_001627373)

Amphimedon queenslandica (XP_003387885)
79 Takifugurubripes DLGAPS

Tetraodon nigroviridis DLGAPS
Gasterosteus aculeatus DLGAPS
98 Oryzias latipes DLGAPS
Daniorerio DLGAPS
Xenopus tropicalis DLGAPS
Mus musculus DLGAPS
o7 pw Canisfamiliaris DLGAPS
0 Myotis lucifugus DLGAPS
Pantroglodytes DLGAPS
99 Homosapiens DLGAPS

65

0.2

Phylogenetic tree of DLGAP family.

Neighbor-Joining tree of the DLGAP family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Na+/K+ Transporting ATPase Interacting Protein-NKAIN

85 Homo sapiens NKAIN4

Pongo abelii NKAIN4

Macacamulatta NKAIN4

Mus musculus NKAIN4

97 Rattus norvegicus NKAIN4
Canisfamiliaris NKAIN4

75 Loxodonta africana NKAIN4 Hsa20

71 |: Gallus gallus NKAIN4
99

Anolis carolinensis NKAIN4
Takifugu rubripes NKAIN4

51 99 I: Gasterosteus aculeatus NKAIN4
56 Oryzias latipes NKAIN4

— Xenopus tropicalis NKAIN3
80 Anolis carolinensis NKAIN3
Taeniopygia guttata NKAIN3
Monodelphis domestica NKAIN3
2~ Rattus norvegicus NKAIN3
Mus musculus NKAIN3
Equus caballus NKAIN3
GorillagorillaNKAIN3
65| Pantroglodytes NKAIN3
Homo sapiens NKAIN3
Homo sapiens NKAIN1
Pantroglodytes NKAIN1
9B GorillagorillaNKAINT
97| | Musmusculus NKAIN1
53] Canisfamiliaris NKAI‘N1 Hsal
Monodelphis domestica NKAIN1
99 L Xenopustropicalis NKAIN1

Gasterosteus aculeatus NKAIN1
499"} Takifugu rubripes NKAIN1
96 61 Tetraodon nigroviridis NKAIN1

Homo sapiens NKAIN2 .
Pantroglodytes NKAIN2
99| | Macaca mulatta NKAIN2
Felis catus NKAIN2
Mus musculus NKAIN2
——— Daniorerio NKAIN2
Gasterosteus aculeatus NKAIN2
Tetraodon nigroviridis NKAIN2
Takifugu rubripes NKAIN2
Oryzias latipes NKAIN2
Branchiostoma floridae (XP_002603157)
Trichoplax adhaerens (XP_002117095)

98

Hsa8
75

99

97

90 Hsa6

83
29

| Capitellateleta (ELT97184)
79 Octopus bimaculoides (XP_014782962)

H
0.1

Phylogenetic tree of NKAIN family.

Neighbor-Joining tree of the NKAIN family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Potassium Voltage-Gated Channel subfamily Q-KCNQ

93 Tetraodonnigroviridis KCNQS
-[Gasterosteus aculeatus KCNQ5 b
L Oryzias latipes KCNQ5 a

Gasterosteus aculeatus KCNQ5 a

L Takifugu rubripes KCNQ5 b

57f- Daniorerio KCNQ5b

Daniorerio KCNQS5 a
8 éh(ifugu rubripes KCNQ5 a
1 Oryzias latipes KCNQ5 b
Gallus gallus KCNQS
Mus musculus KCNQS
98 GorillagorillaKCNQ5
il 8 Homo sapiens KCNQS o

53

Hsa6

651 Takifugu rubripes KCNQ4
83 Tetraodon nigroviridis KCNQ4
Gasterosteus aculeatus KCNQ4
Oryzias latipes KCNQ4
Xenopus tropicalis KCNQ4
Monodelphis domestica KCNQ4
73 Myotis lucifugus KCNQ4

94{ Mus musculus KCNQ4

62 Pantroglodytes KCNQ4

82! Homosapiens KCNQ4
Homosapiens KCNQ3
Macaca mulatta KCNQ3
611 Mus musculus KCNQ3
5| Monodelphis domesticaKCNQ3
Gallusgallus KCNQ3
Myotis lucifugus KCNQ3
98| L Anolis carolinensis KCNQ3
Tetraodon nigroviridis KCNQ3
Gasterosteus aculeatus KCNQ3
95! Oryzias latipes KCNQ3 -
88| Homo sapiens KCNQ2
52f Pantroglodytes KCNQ2
87 69} Mus musculus KCNQ2
95 Gallusgallus KCNQ2
Anolis carolinensis KCNQ2
Xenopus tropicalis KCNQ2
Daniorerio KCNQ2
Gasterosteus aculeatus KCNQ2
Oryzias |atipes KCNQ2
go|r Tetraodonnigroviridis KCNQ2

g5 Takifugu rubripes KCNQ2a

65! Takifugu rubripes KCNQ2 b

Hsal

66

Hsa8

|

Hsa20

62 Branchiostoma floridae(XP_002588016)
-I:Slrongylocentrotus purpuratus(XP_011670289)

97 Apis mellifera(XP_006565037)

Caenorhabditis elegans(Y54G9A)

72, Tetraodon nigroviridis KCNQ1

Gasterosteus aculeatus KCNQ1

Takifugu rubripes KCNQ1

Daniorerio KCNQ1

Xenopus tropicalis KCNQ1 Hsall

51 Canis familiaris KCNQ1

88| | rattus norvegicus KCNQ1
97| Callithrixjacchus KCNQ1
57! Homo sapiens KCNQ1

84

Amphimedon queenslandica(XP_011404311)
Trichoplax adhaerens(XP_002117304)

0.5

Phylogenetic tree of KCNQ family.

Neighbor-Joining tree of the KCNQ family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Co-duplicated group-4

FAM110, NCOA, KCNS*, YTHDF, XKR, MYT

Asterisks (*) represent families published previously by our research group
(for details see main text).



Family with Sequence Similarity 110-FAM110

Homo sapiens FAM110B =
Pantroglodytes FAM110B
70 Rattus norvegicus FAM110B
Anolis carolinensis FAM110B
69! Bos taurus FAM110B
- DaniorerioFAM110B
Oryzias latipes FAM110B
Gasterosteus aculeatus FAM110B
| Takifugu rubripes FAM110B
59! Tetraodon nigroviridis FAM110B
84 Rattus norvegicus FAM110A
Mus musculus FAM110A
PongoabeliiFAM110A
Pan troglodytes FAM110A
Canis familiaris FAM110A
Myotis lucifugus FAM110A
Felis catus FAM110A
Homo sapiens FAM110A
89r Homo sapiens FAM110C -
90| 'MacacamulattaFAM110C
Mus musculus FAM110C
| 55 Rattus norvegicus FAM110C
81 83 DaniorerioFAM110C
Oryzias latipes FAM110C

99| Takifugu rubripes FAM110C

53L Tetraodon nigroviridis FAM110C

Octopus bimaculoides(XP_014783050)

Nematostella vectensis(XP_001629519)

Hsa8

56

72
Hsa20

Hsa2

Daniorerio FAM110D =
— Gallus gallus FAM110D
Equus caballus FAM110D

66 Dasypus novemcinctus FAM110D
Bos taurus FAM110D
GorillagorillaFAM110D
Pantroglodytes FAM110D

3 Homo sapiens FAM110D

Hsal

| Cionasavignyi(ENSCSAVP_12349)
Nematostella vectensis(XP_001617975)

05

Phylogenetic tree of FAM110 family.

Neighbor-Joining tree of the FAM110 family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Nuclear Receptor Coactivator-NCOA

Homo sapiens NCOA3 N
GorillagorillaNCOA3
Macaca mulatta NCOA3

gfr Canis familiaris NCOA3
go|l Felis catus NCOA3
Myotis lucifugus NCOA3
98|, Mus musculusNCOA3
9L Rattus norvegicus NCOA3
Monodelphis domestica NCOA3
Gallus gallusNCOA3
Anolis carolinensis NCOA3 Hsa20
Xenopus tropicalis NCOA3
85— Tetraodon nigroviridis NCOA3 b
96|L- Gasterosteus aculeatus NCOA3 a
Oryzias latipes NCOA3 b
DaniorerioNCOA3

100

60

99

Gasterosteus aculeatus NCOA3 b
Oryzias latipes NCOA3 a

99| Tetracdon nigroviridis NCOA3 a
—2 5o| Takifugu rubripes NCOA3 a
71! Takifugu rubripes NCOA3 b
821 Takifugu rubripes NCOA2 .
70|* Tetraodon nigroviridis NCOA2
Gasterosteus aculeatus NCOA2
Oryzias latipes NCOA2
DaniorerioNCOA2
Xenopus tropicalis NCOA2
Taeniopygiaguttata NCOA2
Anolis carolinensis NCOA2
Monodelphis domestica NCOA2
Rattus norvegicus NCOA2
99| Mus musculus NCOA2
Bos taurus NCOA2
Canis familiarisNCOA2
51| Macaca mulatta NCOA2
88| PongoabeliiNCOA2
Homo sapiens NCOA2
61 Takifugu rubripes NCOA1 a N
99} Takifugu rubripes NCOA1 b
Tetraodon nigroviridis NCOA1
DaniorerioNCOA1
Xenopus tropicalis NCOA1
5r— Anolis carolinensis NCOA1
Gallus gallus NCOA1
) ! Hsa2
Monodelphis domestica NCOA1
6 Felis catus NCOA1
Canis familiaris NCOA1
Rattus norvegicus NCOA1
Mus musculus NCOA1
71} GorillagorillaNCOA1
84! Homo sapiens NCOA1

Hsa8
100

80

99

100

81

96

Hydra magnipapillata(XP_002167197)
Amphimedon queenslandica(XP_011406878)

e |
0.2

Phylogenetic tree of NCOA family.

Neighbor-Joining tree of the NCOA family members. Symbols and parameters are the same as described in supplementary Figure 1.1



YTH Domain-Containing Family Protein-YTHDF

100, Homo sapiens YTHDF1
96 Pantroglodytes YTHDF1
Mus musculus YTHDF1
9955l Canislupus familiaris YTHDF1
Monodelphis domestica Y THDF 1
71 Gallus gallus YTHDF1
100 64— Anolis carolinensis YTHDF1
98 Tetraodon nigroviridis YTHDF1b
Gasterosteus aculeatus YTHDF1b
Daniorerio YTHDF1
Oryzias latipes YTHDF1
Gasterosteus aculeatus YTHDF1 a
go| 1 Takifugurubripes YTHDF1
98" Tetraodon nigroviridis YTHDF1a

85 Takifugurubripes YTHDF3
ﬂEI: Tetraodon nigroviridis YTHDF3
Gasterosteus aculeatus YTHDF3

100 Monodelphis domestica YTHDF3 Hsa8
Myotis lucifugus YTHDF3 sa
100
100

Hsa20

100 Felis catus YTHDF3

Pongoabelii YTHDF3
Homosapiens YTHDF3
Homosapiens YTHDF2
Mus musculus YTHDF2
ol Myotis lucifugus YTHDF2
ﬂ[ Canis lupus familiaris YTHDF2
Monodelphis domesticaYTHDF2
99 Daniorerio YTHDF2 Hsal
Oryzias latipes YTHDF2
Gasterosteus aculeatus YTHDF2
91 Tetraodon nigroviridis YTHDF2
go|j Takifugurubripes YTHDF2a
97! Takifugu rubripes YTHDF2 b o
Branchiostomafloridae (XP_002601468)
Hydramagnipapillata (XP_004210660)
Drosophilamelanogaster (FBpp0084169)

68

73

92

100

0.1

Phylogenetic tree of YTHDF family.

Neighbor-Joining tree of the YTHDF family members. Symbols and parameters are the same as described in supplementary Figure 1.1



X Kell Blood Group Precursor-related Family-XKR

g1) Homo sapiens XKR6 .
98] | Gorillagorilla XKR&
Macaca mulatta XKR6
85| g4 Gasterosteus aculeatus XKRE b
Tetracdon nigroviridis XKRE a
Danio rerio XKR6 b Hsa8
Daniorerio XKR6a
Oryzias latipes XKR6
Gasterosteus aculeatus XKRE a
Tetraodon nigroviridis XKR6 b

65t Takifugu rubripes XKR6
g9r Takifugurubripes XKR4
97| Tetraodon nigroviridis XKR4
Gasterosteus aculeatus XKR4

78 99 Anolis carolinensis XKR4 Hsa8
Mus musculus XKR4
Pantroglodytes XKR4
Homo sapiens XKR4

91| Homosapiens XKR7
99| | Gorillagorilla XKR7T
Pongoabelii XKR7
Daniorerio XKR7

i Tetraodon nigroviridis XKR7 Hsa20
Gasterosteus aculeatus XKR7
56 Takifugu rubripes XKR7
Oryzias latipes XKR7 .
Homo sapiens XKR8 =
410‘1 Pantroglodytes XKR8
Gorillagorilla XKR8
96 Gasterosteus aculeatus XKR8
Daniorerio XKR8 Hsal
% Oryzias latipes XKR8
Takifugu rubripes XKR8
Tetraodon nigroviridis XKR8 -
93[ Drosophila melanogaster (FBpp0074004)
Anopheles gambiae (XP_310478)
83 Takifugu rubripes XKR9 N
- 93] _|:

etraodon nigroviridis XKR9

_ﬂsteus aculeatus XKR9
77

Oryzias latipes XKR9

Canis familiaris XKR9 Hsa8
’_ Mus musculus XKRS
Gorillagorilla XKRS
Pantroglodytes XKR9
Homosapiens XKR9
Trichoplax adhaerens (XP_002114028)
Strongylocentrotus purpuratus (XP_789903)

Branchiostoma floridae (XP_002593561)

97|

100
65

L] 64 Homo sapiens XKRS =
98/ Gorilla gorilla XKR5

Pongoabelii XKR5

Canis familiaris XKRS5
Mus musculus XKRS
M Monodelphis domestica XKR5
99 ———— Daniorerio XKR5 b Hsa8
Daniorerio XKRS a

99 Tetracdon nigroviridis XKR5 b
50 |:

Oryzias latipes XKR5 b

Tetraodon nigroviridis XKR5 a
92 -I: Gasterosteus aculeatus XKR5

Oryzias latipes XKRS a

53]
75 75
95

—_—i
0.2

Phylogenetic tree of XKR family.

Neighbor-Joining tree of the XKR family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Myelin Transcription Factor-MYT

951 Homo sapiens MYT1
g5t GorillagorillaMYT1
Mus musculus MYT1

Rattus norvegicus MYT1
Canis familiaris MYT1

Felis catus MYT1

Myotis lucifugus MYT1

0! Pelodiscus sinensis MYT1
) Hsa20
Xenopus tropicalis MYT1

100| gg Gasterosteus aculeatus MYT1 a

Tetraodon nigroviridis MYT1

DaniorerioMYT1a

100 DaniorerioMYT1b

Oryzias latipes MYT1 a
Takifugu rubripes MYT1

B5 79— Gasterosteus aculeatus MYT1 b

Xenopus tropicalis MYT1L

Tetraodon nigroviridis MYT1L b
Takifugu rubripes MYT1L

Oryzias latipes MYT1L a
Gasterosteus aculeatus MYT1L b
DaniorerioMYT1L

Oryzias latipes MYT1L b
Gasterosteus aculeatus MYT1L a
70— Tetraodon nigroviridis MYT1L a

100y Takifugu rubripes ST18a

99| L Takifugu rubripes ST18b
Tetraodon nigroviridis ST18

Hsa2

98

Gasterosteus aculeatus ST18

68 50
99

Oryzias latipes ST18

Xenopus tropicalis ST18
Gallusgallus ST18
Monodelphis domesticaST18

Hsa8

Dasypus novemcinctus ST18
65

99

0 Rattus norvegicus ST18

Mus musculus ST18
67| Felis catus ST18

86 GorillagorillaST18
100' Homo sapiens ST18 .
Strongylocentrotus purpuratus(XP_011676744)
Drosophila melanogaster(FBpp0308738)
Branchiostoma floridae(XP_002609644)

—
0.2

Phylogenetic tree of MYT family.

Neighbor-Joining tree of the MY T family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Other gene families analyzed in the present study



Antizyme Inhibitor-AZIN

98[L pantroglodytes ODC1
PongoabeliiODC1

Mus musculus ODC1
55 EL_RarLus norvegicus ODC1

67 Canis familiaris ODCA1
Iy

355|J£ Homosapiens ODC1

Felis catus ODCA
Myaotis lucifugus ODCA
— Monodelphis domestica ODC1

Hsa2
100 Gallus gallus ODCA1
Taeniopygia guttata ODC1
Anolis carolinensis ODC1
Xenopus tropicalis ODC1
DaniorerioODC1
QOryzias latipes ODCA
Gasterosteus aculeatus ODC1
Takifugurubripes ODCA1
100 Tetraodon nigroviridis ODCA1

n——————— Cionaintestinalis (ENSGINP_16169)
Cicnasavignyi (ENSCSAVP_17223)

100 | Mematostella vectensis (XP_001636251)
96/ Trichoplaxadhaerens (XP_002114448)
66 Homo sapiens AZINZ
100|L- Gorilla gorilla AZINZ
o4 Pongo abelii AZIN2
Canis familiaris AZIN2
99 Felis catus AZIN2

Mus musculus AZIN2 Hsal

29
mli Rattus norvegicus AZIN2

Monodelphis domestica AZIN2

— Gallus gallus AZIN2
100 100!
Anolis carolinensis AZINZ .

100 Takifugu rubripes AZIN1
100 —: Tetracdon nigroviridis AZIN1 a
76 ﬂt&msteus aculeatus AZIN1
| 53 Oryzias latipes AZIN1 a
100 Danio rerio AZIN1 b
Danic rerio AZIN1 a

_98‘—: Tetraodon nigroviridis AZIN1 b
100 Oryzias latipes AZIN1 b

Xenopus tropicalis AZIN1

99

100

1€

Taeniopygia guttata AZIN2

100

97, Anolis carolinensis AZIN1
Gallusgallus AZIN1 .
Maneodelphis domestica AZIN1
Myotis lucifugus AZIN1
Felis catus AZIN1
Canis familiaris AZIN1
Rattus norvegicus AZIN1
Mus musculus AZIN1
Callithrix jacchus AZIN1
a3l Macacamulatta AZIN1

90" Homo sapiens AZIN1 .

100

S6

—

0.1

Phylogenetic tree of AZIN family.
Neighbor-Joining tree of the AZIN family members. JTT matrix-based method 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.



Cholinergic Receptor Nicotinic Subunits-CHRN

g1 Homo sapiens CHRNAZ2
go| 'MacacamulattaCHRNAZ

Daniorerio CHRNAZ a Hsa8
88| ggL_ Danio rerio CHRNAZB
Danioreno CHRNA4
53| gz Monodelphis domestica CHRNA4
Musmusculus CHRNAZ Hsa20

@6 Homo saplens CHRNA4
Branchiostoma floridae(XP_D02603628)
Cionasavignyi(ENSCSAVP 3483)

gg; Homo sapiens CHRNAB
98| | PongoabeliiCHRNAS isa8
Myotis lucifugus CHRNAB

93 Daniorera CHRNA3
ga| 1 Homosapiens CHRNA3 Hsals
g9k Oryctolagus cuniculus CHRNAS3

91

100r Homosapiens CHRNAS
Panftroglodytes CHRNAS Hsal5
Daniorerio CHRNAS
ap— Homosapiens CHRNB3
Gallus gallus CHRNE3
100; Takifugu rubripes CHRNB3 2
70l Tetraodon nigrovindis CHRNB3b
Oryzias latipes CHRNB3a
Gasterosteus aculeatus CHRNB3 a
Daniorero CHRNB3a
Danicrerio CHRNE3 b
Gaslerosteus aculeatus GHRNB3 b
Oryzias latipes CHRNB3 b
Takifugu rubripes CHRNB3b

93! Tetracdon nigroviridis CHRNB3a
a9y Homosapiens CHRMNA1
97|L Pantroglodytes CHRNA1
Felis calus CHRNA1
Tetraodon nigroviridis CHRNA1a
Gaslerosteus aculealus CHRNAT a Hsal

Hsa8

Oryzias latipas CHRNAT 2
Tetraodon nigroviridis CHRNA1Db
Gastarosteus aculeatus CHRNA1 b
75! Oryzias labpes CHRNAT D -
C jitis elegans(T08G11)
— Cionasavignyi(ENSCSAVP_T50)
aar— Mus musculus CHRNBA4
o B3 Homeosapiens CHRNE4
Danioreno CHRNE4
Damsoreno CHRNBZ
100 Pantroglodytes CHRNB2

98! Homo sapiens CHRNB2
Cionai inalis(ENSCINP_17802)

- 12[ Takifugu rubripesCHRNB1a
61 Takifugu rubripes CHRNE1b
Mus musculus CHRNB1 Hsal7

100! Gorillagorilla CHRNB1

48! Homozapiens CHRNB1
Homosapiens CHRND
Mus musculus CHRND

o Hsal
Tetraodon nigroviridis CHRND a
Tetraodon nigroviridis CHRND b
1007 Homosapens CHRNG
Gorillagorila CHRNG
Hsa2
Xenopus tropicals CHRNG
Daniorerio CHRNG
Danioreno CHRNE
Mus musculus CHRNE

- Hsal7
100 Bostaurus CHRNE

59— Homasapiens CHRNE

Hsal5

Hsal

| SN ) E—

A

100

(XP_011410551)

—_—

0.5

Phylogenetic tree of CHRN family.

Neighbor-Joining tree of the CHRN family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Ciliary Rootlet Coiled-Coil Protein-CRO

Homo sapiens CEP250
Pantroglodytes CEP250
Gorillagorilla CEP250
Canis familiaris CEP250
Felis catus CEP250
Myotis lucifugus CEP250 Hsa20
Rattus norvegicus CEP250

72
82

Mus musculus CEP250
57 L Monodelphis domestica CEP250
51 Gallus gallus CEP250
75 Anolis carolinensis CEP250
Cionasavignyi (ENSCSAVP_13838)
59 Drosophila melanogaster (FBpp0308352)

56— Takifugurubripes CROCC
Tetraodon nigroviridis CROCC
911 Oryziaslatipes CROCC
Gasterosteus aculeatus CROCC
N — Myotis lucifugus CROCC

72 ger Rattus norvegicus CROCC
87 Mus musculus CROCC

GorillagorillaCROCC
BEi_r Pantroglodytes CROCC
86! Homosapiens CROCC
Strongylocentrotus purpuratus (XP_011663948)

—|:Fe|i5 catus CROCC2
Mus musculus CROCC2
Macacamulatta CROCC2 Hsa2

54
Pantroglodytes CROCC2
Homo sapiens CROCC2

Hsal

Ptychodera flava (AAT06192)

05

Phylogenetic tree of CRO family.

Neighbor-Joining tree of the CRO family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Grainyhead like Transcription factor-GRHL

Homo sapiens GRHL1

Mus musculus GRHL1

5 Rattus norvegicus GRHL1
Callithrix jacchus GRHL1

Bos taurus GRHL1

Xenopus tropicalis GRHL1 Hsa2
Daniorerio GRHL1
Gasterosteus aculeatus GRHL1

55
55
79
99

77|

Tetraodon nigroviridis GRHL 1

Takifugu rubripes GRHL1

— 70% Oryzias latipes GRHL1

70¢ Tetraodon nigroviridis GRHL2

Oryzias latipes GRHL2
99 Takifugurubripes GRHL2

Gasterosteus aculeatus GRHL2

56 100| 1 Xenopustropicalis GRHL2 Hsa8
Felis catus GRHL2

92|l Mus musculus GRHL2
89| GorillagorillaGRHL2

Homo sapiens GRHL2
100 =

100— Cionaintestinalis (ENSCINP_23332)
| [ Cionasavignyi (ENSCSAVP_18633)
98 Branchiostomafloridae (XP_002586459)

Xenopus tropicalis GRHL3
Gallusgallus GRHL3
98 Rattus norvegicus GRHL3
Mus musculus GRHL3
Anolis carolinensis GRHL3 Hsal
Monodelphis domestica GRHL3
Bos taurus GRHL3

51 GorillagorillaGRHL3

72! Homo sapiens GRHL3 o

l— Drosophilamelanogaster (FBpp0289766)
99 Caenorhabditis elegans (Y48G8AR)
Nematostella vectensis (XP_001636486)
100? Apis mellifera (XP_006562179)
Drosophila melanogaster (FBpp0289766)

100
88 06|

63 Homosapiens TFCP2L1
56/l Macaca mulatta TFCP2L1
571 Felis catus TFCP2L1 Hsa2
100 T} Canis familiaris TECP2L1
Mus musculus TFCP2L1
B8r Homo sapiens UBP1
86| Pantroglodytes UBP1
Canis familiaris UBP1
Mus musculus UBP1
Takifugu rubripes TFCP2
Anolis carolinensis TFCP2
Gallus gallus TFCP2
Bostaurus TFCP2
75|) calithrixjacchus TFCP2
70 Homosapiens TFCP2

100

Hsa3

Hsal2

0.2

Phylogenetic tree of GRHL family.

Neighbor-Joining tree of the GRHL family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Inhibitor of DNA Binding protein-ID

Homo sapiens ID3
Pongoabelii ID3
Canis familiarisID3
Felis catus ID3

Pteropus vampyrus ID3
93

Mus musculus ID3
Rattus norvegicus ID3
91 L—— Ornithorhynchus anatinus ID3

87| Taeniopygia guttataID3
|— Gallusgallus D3
63 Pelodiscus sinensis ID3

DaniorerioID3

Hsal

Gasterosteus aculeatus ID3
Qryzias latipes ID3
Takifugurubripes ID3
84 Tetraodon nigroviridis ID3 .

78 -
DaniorerioID2

56[- Tetraodon nigroviridis ID2
Takifugurubripes ID2
Oryzias latipes ID2

Gasterosteus aculeatus ID2

Pelodiscus sinensis ID2

Ll GallusgallusID2

Monodelphis domestica ID2 Hsa2

Bos taurus D2

52

qa_l Rattus norvegicus ID2
Mus musculus ID2
Felis catus ID2
Callithrixjacchus 1D2
Macaca mulattalD2

Homosapiens ID2

— Saccoglossus kowalevskii (NP_001161570)
QBI— Ptychodera flava (AJS19026)

69r Takifugu rubripes D1

Tetraodon nigroviridis ID1

Gasterosteus aculeatus ID1

Oryzias latipes ID1
DanioreriolD1a

93 Loxodonta africana ID1
Monodelphis domestica D1
p‘ ) Hsa20
93r Myotis lucifugus ID1
Bos taurus ID1

Rattus norvegicus ID1

57|

100

Mus musculus ID1
74 GorillagorillalD1
Pantroglodytes D1

66
Home sapiens D1 .

69 Takifugurubripes ID4
85 Oryzias latipes ID4
75 Gasterosteus aculeatus ID4

Daniorerio ID4

97|

Xenopus tropicalis ID4
Anolis carolinensis ID4
Monodelphis domestica ID4 Hsa6
GallusgallusID4
Equus caballus ID4
Mus musculus ID4
Macacamulatta D4
Pongo abelii D4

Homosapiens|D4

[— Strongylocentrotus purpuratus (XP_780755)
Ni tostella vectensis (XP_001636690)
93, Hydramagnipapillata (XP_012554514)
_1—|:‘I'richoplaxadhaerens(XP_0021 10381)
Amphimedor landica (XP_003387453)

[r——
0.2

Phylogenetic tree of ID family.

Neighbor-Joining tree of the ID family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Regulator of G-protein Signaling-RGS

98; Homosapiens RG318
92 Pan troglodytes RGS18
Canis familiaris RGS18
Mus musculus RGS18

99|
58 I— GallusgallusRGS18
—— DanicrerioRGS18

Qryzias latipes RGS18
%l Gasterosteus aculeatus RGS18
Takifugu rubripes RGS18
91 Tetraodon nigroviridis RGS 18

99, Takifugu rubripes RGS2
A':'ihkaodcn nigroviridis RGS2
Gasterosteus aculeatus RGS2
Xenopus tropicalis RGS2 Hsal
Myotis lucifugus RGS2
Mus musculus RGS2
gg! Homo sapiens RGS2

889, Homo sapiens RGS1
| P ] Hsal

99

Hsal

28
61

! Pantroglodytes RGS1
Mus musculus RGS21
Felis catus RGS21 Hsal
Homosapiens RGS21
HomosapiensRGSS
DaniorerioRGS5
Gasterosteus aculeatus RGS5
Oryzias latipes RGS5 Hsal
Takifugu rubripes RGS5
Tetracdon nigroviridis RGS5a

gg' Tetraodon nigroviridis RGS5b
Takifugurubripes RGS8 .

99 Tetraodon nigroviridis RGS8
g9 Gasterosteus aculeatus RGS8
58' Oryzias latipes RGS8

‘————— Daniorerio RGS8
d 67 ———————————— HomosapiensRGS16
51 Gallus gallus RGS8 Hsal
72 Anolis carclinensis RGS8
P Monodelphis domestica RGS8
Felis catus RGS8
97|[L Mus musculus RGS8
— 66|, Pantroglodytes RGS8
74! Homosapiens RGS8 -
Danio rerio RGS3 Hsa9
—%:mosap\ens RGS3 ] s
T?I Daniorerio RGS4
Takifugu rubripes RGS4
Xenopus tropicalis RGS4
Monodelphis domestica RGS4
Bos taurus RGS4
99 — Mus musculus RGS4
5 55 Macacamulatta RGS4
61/ Homo sapiens RGS4
Homosapiens RGS13
ggI GorillagorilaRGS13 ] Hsal
Branchiostoma floridae(XP_002588151)
99— Cicnasavignyi(ENSCSAVP_3633)
Cionaintestinalis(ENSCINP_11647)
Nematostella vectensis(XP_001624904)

73

Hsal

Caenorhabditis elegans(F16H3)

88 Homo sapiens RGS17
sor—1 Pantroglodytes RGS17
Mus musculus RGS17
DaniorerioRGS17
Oryzias latipes RGS17
Gasterosteus aculeatus RGS17
Takifugu rubripesRGS17
gg! Tetraodon nigroviridis RGS17
82 Rattus norvegicus RGS19
Mus musculus RGS19
GorillagerillaRGS19 Hsa20
Canisfamilians RGS19
2" Homosapiens RG519
Capitellateleta(ELU04586)
QOctopus bir ides(XP_014787790)
Canis familiaris RGS20
Xenopus tropicalis RGS20
Anolis carolinensis RGS20
61! Gallus gallus RGS20
Mus musculus RGS20
Pantroglodytes RGS20
g7 Homo sapiens RGS20
87, Gasterosteus aculeatus RGS20
Takifugu rubripes RGS20
Danioreric RGS20

81

Hsab

63

Hsa8

[ |
0.1

Phylogenetic tree of RGS family.

Neighbor-Joining tree of the RGS family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Regulating Synaptic Membrane Exocytosis Protein -RIMS

Homo sapiens RIMS1

Pongo abeliiRIMS1

Canis familiaris RIMS1
Gallus gallus RIMS1
72[ Xenopustropicalis RIMS1 Hsa6
- DaniorerioRIMS1b
Gasterosteus aculeatus RIMS1 a
Tetraodon nigroviridis RIMS1b
ZITakifugu rubripes RIMS1a
Gasterosteus aculeatus RIMS2 a
Takifugu rubripes RIMS2 a
Oryzias latipes RIMS2 a

87

fo7)
[=]

Tetraodon nigroviridis RIMS2 a
65 Xenopustropicalis RIMS2

81 Mus musculus RIMS2

79 Pantroglodytes RIMS2

85! Homo sapiensRIMS2 -
Cionasavignyi (ENSCSAVP_17836)

Hsa8

Apis mellifera (XP_016769830)
82| Homosapiens RIMS3

67| Pantroglodytes RIMS3

681 Bos taurus RIMS3

83 74 Mus musculus RIMS3

Monodelphis domesticaRIMS3

65/— Xenopus tropicalis RIMS3 Hsal

— DaniorerioRIMS3a

- Oryzias latipes RIMS3 a

- Gasterosteus aculeatus RIMS3 a

8

75
7g| Tetraodon nigroviridis RIMS3 a

56' Takifugu rubripes RIMS3 a
59 - DaniorerioRIMS4 a

[+

~J
£

Y

[{ Takifugu rubripes RIMS4 a
Tetraodon nigroviridis RIMS4 a

)]

3[ Gasterosteus aculeatus RIMS4 a
Oryzias latipes RIMS4 a

L HomosapiensRIMS4
3 Dasypus novemcinctus RIMS4 Hsa20
§4| Felis catus RIMS4
Macaca mulattaRIMS4
53" Mus musculus RIMS4
Gallus gallus RIMS4
84! Pelodiscus sinensis RIMS4

70| Drosophila melanogaster (FBpp0307699)

|| Anopheles gambiae (XP_003435904)
Hydramagnipapillata (XP_012564402)

i

0.5

Phylogenetic tree of RIMS family.

Neighbor-Joining tree of the RIMS family members. Symbols and parameters are the same as described in supplementary Figure 1.1



R-Spondin Homolog-RSPO

96 Pan troglodytes RSPO1
99l Homo sapiensRSPO1
100| L canisfamiliaris RSPO1
9 Ornithorhynchus anatinus RSPO1
92 Xenopus tropicalis RSPO1 Hsal
DanioreriocRSPO1
% Oryzias latipes RSPO1
EI_E Gasterosteus aculeatus RSPO1
57— Takifugu rubripes RSPO1
981 Homo sapiens RSPO3
B 80| Pantroglodytes RSPO3
08 [ Mus musculus RSPO3
% G7L Canisfamiliaris RSPO3
] — Monodelphisdomestica RSPO3
Xenopus tropicalis RSPO3 Hsa6
i 9gr- Tetraodon nigroviridis RSPO3
62| 85 {Takifugu rubripes RSPO3
— Gasterosteus aculeatus RSPO3
Oryzias latipes RSPO3
DaniorerioRSPO3 -
Strongylocentrotus purpuratus (XP_796266)
g Capitellateleta (ELT88020)
% -I— Octopusbimaculoides (XP_014773412)
59 Homosapiens RSPQ4
9 Pantroglodytes RSPO4
99| L GorillagorillaRSPO4
99 Canis familiarisRSPO4
99k Bos taurus RSPO4
Monodelphis domestica RSPO4
Gallus gallusRSPO4
DaniorerioRSPO4

69— DaniorerioRSPO2
91 '[

g7

89

Gasterosteus aculeatus RSPO2

— Takifugu rubripes RSPO2
Xenopus tropicalis RSPO2
— Pelodiscus sinensis RSPO2
— Ornithorhynchus anatinus RSPO2
8 Mus musculus RSPO2

%0 GorillagorillaRSPO2

86 Homo sapiens RSPO2

73! Pantroglodytes RSPO2

77

 E— Nematostella vectensis (XP_001639567)
99'— Hydra magnipapillata (XP_012555056)
Apis mellifera (XP_016772377)

f——

0.5
Phylogenetic tree of RSPO family.

Neighbor-Joining tree of the RSPO family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Solute Carrier Family-SLC

g8 Homo sapiens SLC30A8
99 I Pan troglodytes SLC30A8

%9 Canisfamiliaris SLC30A8
8 Mus musculus SLC30A8
85 L Gallusgallus SLC30A8 Hsa8
Daniorerio SLC30A8 sa
Oryzias latipes SLC30A8
100 ¥ P

7 Gasterosteus aculeatus SLC30A8
i 84 Takifugu rubripes SLC30A8
98— Tetracdon nigroviridis SLC30A8

100— Cionasavignyi (ENSCSAVP_10119)
Cionaintestinalis (ENSCINP_3497)
Saccoglossus kowalevskii (XP_006813932)
95 Equus caballus SLC30A2

69

Bos taurus SLC30A2

Felis catus SLC30A2 Hsal

Pan troglodytes SLC30A2
100" Homo sapiens SLC30A2
I_ Ornithorhynchus anatinus SLC30A3

Myotis lucifugus SLC30A3
100 Canis familiaris SLC30A3 Hsa2

64 Pan troglodytes SLC30A3
99! Homo sapiens SLC30A3

g9r Homosapiens SLC30A4
66|' Pantroglodytes SLC30A4

Mus musculus SLC30A4

Canis familiaris SLC30A4

Myotis lucifugus SLC30A4
Daniorerio SLC30A4
Takifugu rubripes SLC30A4
Tetraodon nigroviridis SLC30A4
Gasterosteus aculeatus SLC30A4
Oryzias latipes SLC30A4 -
QOctopus bimaculoides (XP_014773593)

100

100

Hsal5s
100

82

Homo sapiens SLC30A10
99| Pantroglodytes SLC30A10
99 Gorilla gorilla SLC30A10 Hsal
Pongo abelii SLC30A10
Loxodonta africana SLC30A10
Daniorerio SLC30A10
54 Branchiostoma floridae (XP_002608430)
m -I— Strongylocentrotus purpuratus (XP_003723888)
75— Takifugu rubripes SLC30A1 .
69| Tetraodon nigroviridis SLC30A1
Gasterosteus aculeatus SLC30A1
Danio rerio SLC30A1a
Danio rerio SLC30A1 b
Monaodelphis domestica SLC30A1 Hsal
Mus musculus SLC30A1
Myotis lucifugus SLC30A1
Canis familiaris SLC30A1
Pongeabelii SLC30A1
94! Homo sapiens SLC30A1

81

78

M
02

Phylogenetic tree of SLC family.

Neighbor-Joining tree of the SLC family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Syntrophin, Gamma-SNT

96 Homo sapiens SNTA1 -
89|l Pan troglodytes SNTA1
9% Mus musculus SNTA1
Loxodonta africana SNTA1
Anolis carolinensis SNTA1
Oryzias latipes SNTA1
97 Takifugu rubripes SNTA1
91t Tetraodon nigroviridis SNTA1
73, Strongylocentrotus purpuratus (XP_011677237)
Apis mellifera (XP_006564552)
Gasterosteus aculeatus SNTB1
Takifugu rubripes SNTB1
Tetraodon nigroviridis SNTB1
92p7;Homo sapiens SNTB1
Mus musculus SNTB1
98 Equus caballus SNTB1
81 Canis familiaris SNTB2
Pantroglodytes SNTB2
69l Homo sapiens SNTB2 Hsalé
Daniorerio SNTB2
72 Gasterosteus aculeatus SNTB2
100 L Caenorhabditis elegans (F27D9)
Daniorerio SNTG2
3r Homosapiens SNTG2
Callithrix jacchus SNTG2
Mus musculus SNTG2
67, Homosapiens SNTG1 =
77 Pantroglodytes SNTG1
841l Mus musculus SNTG1
Xenopus tropicalis SNTG1
ag|  Daniorerio SNTG1 Hsa8
Takifugu rubripes SNTG1
o Gasterosteus aculeatus SNTG1
85} Tetraodon nigroviridis SNTG1
Oryzias latipes SNTG 1 -
70 Cionaintestinalis (ENSCINP_17767)
4|— Cionasavignyi (ENSCSAVP_9358)
Takifugurubripes GOPCa -
Gasterosteus aculeatus GOPC
Oryzias latipes GOPC
Takifugu rubripes GOPCb
Tetraodon nigroviridis GOPC
Homo sapiens GOPC
Pantroglodytes GOPC
Mus musculus GOPC

67

5 Hsa20

Hsa8

57,

54
Hsa2
72

&

Hsa6

0.5

Phylogenetic tree of SNT family.

Neighbor-Joining tree of the SNT family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Sorting Nexin Family-SNX

Homo sapiens SNX17

Pongo abelii SNX17

Callithrix jacchus SNX17
Erinaceus europaeus SNX17
Mus musculus SNX17
Monodelphis domestica SNX17
Gallus gallus SNX17

100! Taeniopygia guttata SNX17
Oryzias latipes SNX17
Gasterosteus aculeatus SNX17
Takifugu rubripes SNX17

88L- Tetraodon nigroviridis SNX17

70

I

95

Xenopus tropicalis SNX31

Anolis carolinensis SNX31
Monodelphis domestica SNX31
Rattus norvegicus SNX31
Mus musculus SNX31
Felis catus SNX31

Canis familiaris SNX31
Myotis lucifugus SNX31
Macaca mulatta SNX31
100y Gorillagorilla SNX31

96

55 99

71

75 Homo sapiens SNX31

100

—
0.2

Trichoplax adhaerens (XP_002110491)

Branchiostoma floridae (XP_002609888)

Octopus bimaculoides (XP_014780947)
951 Takifugu rubripes SNX27 a

79 83| ! Takifugu rubripes SNX27 b

50 Tetraodon nigroviridis SNX27

66 3 5! Tetraodon nigroviridis SNX27

Gasterosteus aculeatus SNX27
L— Daniorerio SNX27

100 Monodelphis domestica SNX27

L Mus musculus SNX27

Anolis carolinensis SNX27
Gallus gallus SNX27

Bos taurus SNX27

Felis catus SNX27

Pantroglodytes SNX27

69! Homosapiens SNX27

79

Phylogenetic tree of SNX family.

Hsa2
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Neighbor-Joining tree of the SNX family members. Symbols and parameters are the same as described in supplementary Figure 1.1



Transcription Elongation factor A (Sll) Protein-TCEA

86| Homo sapiens TCEA1

58|! Macaca mulatta TCEA1

Mus musculus TCEA1

Rattus norvegicus TCEA1

Felis catus TCEA1

B' Bos taurus TCEA1

Monodelphis domestica TCEA1

Gallus gallus TCEA1

Anolis carolinensis TCEA1 Hsa8

Xenopus tropicalis TCEA1

100) Daniorerio TCEA1 a

Daniorerio TCEA1b

Gasterosteus aculeatus TCEA1

Oryzias latipes TCEA1

Tetraodon nigroviridis TCEA1

99 Takifugu rubripes TCEA1 a

60" Takifugu rubripes TCEA1b
Daniorerio TCEA2

58— Ornithorhynchus anatinus TCEAZ

Monodelphis domestica TCEA2

Anolis carolinensis TCEA2

Gallusgallus TCEAZ

Mus musculus TCEA2

Canis familiaris TCEA2

Felis catus TCEAZ2

GorillagorillaTCEA2

96! Homosapiens TCEA2
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87

Hsa20

Branchiostoma floridae(XP_002593577)
499: Saccoglossus kowalevski(XP_006818876)
8ar Takifugu rubripes TCEA3 a ]
Takifugu rubripes TCEA3 b
Tetraodon nigroviridis TCEA3
Gasterosteus aculeatus TCEA3 a
95/ Gasterosteus aculeatus TCEA3 b
85 Taeniopygia guttata TCEA3
Ornithorhynchus anatinus TCEA3
Monodelphis domestica TCEA3 Hsal
97r Rattus norvegicus TCEA3
Mus musculus TCEA3
Myotis lucifugus TCEA3
Felis catus TCEA3
76| |L Canis familiaris TCEA3

70| | Pantroglodytes TCEA3
96! Homosapiens TCEA3
Tetraodon nigroviridis TCEANC a
Xenopus tropicalis TCEANC

a1 Gallusgallus TCEANC
E‘; Anolis carolinensis TCEANC

Mus musculus TCEANC

%8 Canisfamiliaris TCEANC
95 I:GorillagoriIIaTCEANC
99! Homo sapiens TCEANC
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Phylogenetic tree of TCEA family.

Neighbor-Joining tree of the TCEA family members. Symbols and parameters are the same as described in supplementary Figure 1.1



UBX Domain-Containing Protein-UBXN

67

100

HomosapiensNSFL1C
% PongoabeliiNSFL1C
50| I Macaca mulattaNSFL1C
Mus musculus NSFL1C
99! Rattus norvegicus NSFL1C Hsa20
FeliscatusNSFL1C
b6'— Myotis lucifugus NSFL1C
Anolis carolinensis NSFL1C

L—— Gallus gallus NSFL1C -

Branchiostoma floridae(XP_002609968)

100 -
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Anolis carolinensis UBXN2B

100

Gallus gallus UBXN2B

4 —— Mus musculus UBXN2B

Myotis lucifugus UBXN2B

Rattus norvegicus UBXN2B Hsa8
Bos taurus UBXN2B

68 Canisfamiliaris UBXN2B

50 GorillagorillaUBXN2B
99! Homo sapiens UBXN2B

90 Takifugu rubripes UBXN2A
100|_‘— Tetraodon nigroviridis UBXN2A

I— Gasterosteus aculeatus UBXN2A

100

98
52

Daniorerio UBXN2A

92

Xenopus tropicalis UBXN2A

99
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Monodelphis domestica UBXN2A

99[ Rattus norvegicus UBXN2A
Mus musculus UBXN2A

Phylogenetic tree of UBXN family.

99 Bos taurus UBXN2A
56 |_— Pan troglodytes UBXN2A
100+ Homo sapiens UBXN2A

Cionaintestinalis(EENSCINP_2958)
Saccoglossus kowalevskii(XP_006822016)

Hsa2

Neighbor-Joining tree of the UBXN family members. Symbols and parameters are the same as described in supplementary Figure 1.1



