Additional file 2: Neighbor Joining Trees of gene
families (residing on human chromosomes
1/2/8/20) using p-distance method.



Co-duplicated group-1

MROHS8 and STK



Maestro Heat-like Repeat-containing Protein Family -MROH

— Homo sapiens MROH8
Macaca mulatta MROH8
7’4-E Pongo abelii MROH3
Myotis lucifugus MROH8
Canis familiaris MROH8 Hsa20
57 Felis catus MROH8
97 |_— Mus musculus MROH8
97 Rattus norvegicus MROH8
Monodelphis domestica MROH8  _|
53 98r Mus musculus MROH7 =
L Rattus norvegicus MROH7
51 Monodelphis domestica MROH7
100 Myotis lucifugus MROH7 Hsal
| 53 Bos taurus MROH7
Pongo abelii MROH7
Pan troglodytes MROH7
Homo sapiens MROH7
Ornithorhynchus anatinus MROH5
Canis familiaris MROH5
Felis catus MROH5
Loxodonta africana MROH5
a3 [ Macaca m.ulatta MROH5
87— Homo sapiens MROH5 -
Anolis carolinensis MROH6 ™

Monodelphis domestica MROH6
——— Pteropus vampyrus MROH6
100 Bos taurus MROHE
™ 50 Rattus norvegicus MROH6 Hsa8
63| [Mus musculus MROH6

Callithrix jacchus MROH6

Macaca mulatta MROH6

Homo sapiens MROH6 o
63 Capitella teleta (ELT91566)

[ Trichoplax adhaerens (XP_002108256)
Monodelphis domestica MROH9 ™
N [ | — Rattus norvegicus MROHS
100 Mus musculus MROHS
Myotis lucifugus MROH9

% Bl Felis catus MROH9
—65: Canis familiaris MROH9
Gorilla gorilla MROH9
| Pongo abelii MROH9

Homo sapiens MROH9 o
1007 Drosophila melanogaster (FBpp0071261)
L Anopheles gambiae (XP_001237319)

61 Hydra magnipapillata (XP_012564350)

M

0.1
Phylogenetic tree of MROH family.
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90

78 95

96 Hsa8

Hsal

100|

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

75 Homo sapiens STK25
78[1 pan troglodytes STK25
97|} Mus musculus STK25
Canisfamiliaris STK25
62— Myotis lucifugus STK25
Ornithorhynchus anatinus STK25
Gallusgallus STK25
Analis carolinensis STK25 Hsa2
P P STK2S
Daniarerio STK25 b
Daniorerio 5STK25a
Oryzias latipes STR25
Gasterosteus aculeatus 3TK25
Takifugu rubripes STK25
71 [} Tetraodon nigrovindis STK25
o5 Homo sapiens STK24
Pongoabehi STK24
83|L Monodelphis domestica STK24
Rattus norvegicus STK24
Dasypus novemcinctus STK24
Analis carolinensis STK24
100) Tetraodon nigroviridis STK24 b
28| Danioreno STK24
Oryzias latipes STK24
o Gasterosteus aculeatus STK24
71l Takrugu rubnpes STK24
94! Tetraodon nigroviridis STK24 a

ag, Takulugurubnpes ST K26
um]_E Tatr TK26

Oryzias latipes STK26
Danioreno STK26

Kenopus tropicalis STK26
98— Anolis carclinensis STK26

Gallus gallus STK28 HsaX
Maonodelphis domestica STK26
Mus musculus STK26
Myobs lueifugus STK26
Canis familiaris STH26

Hsal3

72! Homosapens STK26
Apis meliifera (XP_016771231)

|
D i Bpp00B2840)
100] (FEp
20 (XP_319097)

87 Branchiost: flaridae (XP_002588064)
I Str s (XP_011667292)

gy Purg

KT Gasterosteus aculeatus STK4
100I_E Oryzias latipes STK4 Hsa2l
Tetraodon nigroviridis STH4

aa) Homeo sapians STK4
Gorilla gerilla STK4
Pongoabeki STK4
Rattus norvagicus STK4
74|| - Canisfamilians STK4
Felis catus STK4
Myetis lucifugus STK4
1 Monodelphis domestica STK4
Gallus gallus STK4
' Analis caralinensis STH4

Takifugu rubripes STK3
Gasterosteus aculeatus STK3
Tetraodon nigreviridis STK3
Dranio rerio STK3

100 d STK3
Ratius norvegicus STK3
Mus musculus STK3
Anolis caralinensis STK3 Hsa8
Gallus gallus STK3
Felis catus STR3
Canisfamiliaris STK3
Gorilla gorilla STK3
&8 Pantroglodytes STK3
69! Homo sapiens STK3

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

Hsa2l
98 a6
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Phylogenetic tree of STK family.



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

le

88 Homosapiens E2F2
Pongoabelii E2F2
Macacamulatta E2F2
Canis familiaris E2F2
Felis catus E2F2
Myotis lucifugus E2F2
Mus musculus E2F2
Rattus norvegicus E2F2

Hsal

OF2

oF2

aculeatus E2F2

81

82

Takifugurubripes E2F2

Tetraodon nigroviridis E2F2
97 Takifugurubripes E2F3
100] Tetraodon nigroviridis E2F3
Gasterosteus aculeatus E2F3
Daniorerio E2F3

&2

—

Taeniopygia guttata E2F3

oF3

E2F3 Hsa6

7|
6|
99|

65|

Dasypus novemcinctus E2F3
Feliscatus E2F3
Oryctolagus cuniculus E2F3
Macacamulatta E2F3
Homosapiens E2F3

97— Takifugu rubripes E2F1
86| Tetraodon nigroviridis E2F1
9 Gasterosteus aculeatus EZF1
98 on latipes E2F1

Danioreric E2F1

nopus tropicalis E2F1
Analis is E2F 1

Gallus gallus E2F1

Myotis lucifugus E2F1 Hsa20
Erinaceus europaeus E2F1
EquuscaballusE2F 1

96— Felis catus E2F 1

Rattus norvegicus E2F 1
Mus musculus E2F1
Macacamulatta E2F1
GorillagorilaE2F 1
91/ HomosapiensE2F1
O

(XP_D14790584)

i (XP_002733979)

afloridae (XP_002590245)

59|

Hydra magr XP_012561724)

ianyi (ENSCSAVP_5210)
c

ENSCINP_840)
Takifugurubripes E2F5
Ory lat

E2F5 Hsa8

100|

96
"
D

2F5
Homosapiens E2F5
Gorilla gorilaE2F5
57 Monodelphis domesticaE2F5
Mus musculus E2F5
96! Rattus norvegicus E2F5
GallusgallusE2FS

94 Hsa8

94|

Anolis carolinensis E2F5
LU E2F5
100p~ Takifugurubripes E2F4 ]
Gasterosteus aculeatus E2F4
Gallus gallus E2F4
Anclis carolinensis E2F4
Manodelphis domestica E2F4
Canis familiaris E2F4.

Rattus narvegicus E2F4
7Ol myotis lucitugus E2Fa
50| pMus musculus E2F4
Pantroglodytes E2F4
Homosapiens E2F4
leat

tis lucif

Hsal6

E2F6

Oryzias latipes E2F6
iridis E2F6

T

Anolis E2F6

99|

Gallusgallus E2F6
i E2F6

kel

Rattus norvegicus E2F6
Mus musculus E2F6
ifi E2F6

’—99| Hsa2
Myotis|

0.05

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

99|
Feliscatus E2F6

Canis familiaris E2F8
Macaca mulatta E2F6
PengoabeliE2F8
Homosapiens E2F6

73|




Stathmin-STMN

Homo sapiens STMN1 =
Pan troglodytes STMN1
Gorilla gorilla STMN1
87| Mus musculus STMN1
Rattus norvegicus STMN1
Felis catus STMN1
Equus caballus STMN1
100 Myotis lucifugus STMN1
Gallus gallus STMN1 Hsal
Anolis carolinensis STMN1
Danio rerio STMN1 b
Danio rerio STMN1 a
Gasterosteus aculeatus STMN1
83— Takifugu rubripes STMN1 a
Takifugu rubripes STMN1 b
Tetraodon nigroviridis STMN1 a
87— Tetraodon nigroviridis STMN1 b
98 Takifugu rubripes STMN4
75 Tetraodon nigroviridis STMN4
93 Gasterosteus aculeatus STMN4
Oryzias latipes STMN4
Danio rerio STMN4
100 ——— Xenopus tropicalis STMN4
Gallus gallus STMN4
75| Myotis lucifugus STMN4 Hsa8
Bos taurus STMN4
100 | Felis catus STMNA
Rattus norvegicus STMN4
65| Mus musculus STMN4
Gorilla gorilla STMN4
Pan troglodytes STMN4
Homo sapiens STMN4
Homo sapiens STMN2 N
Pan troglodytes STMN2
62| Pongo abelii STMN2
Mus musculus STMN2
97| Canis familiaris STMN2
Bos taurus STMN2
Myotis lucifugus STMN2
Gallus gallus STMN2
Anolis carolinensis STMN2
a8 Takifugu rubripes STMN2
Tetraodon nigroviridis STMN2 a
Oryzias latipes STMN2 a
Gasterosteus aculeatus STMNZ a

99 _galjnio rerio STMN2 a
Danio rerio STMN2 b

Oryzias latipes STMN2 b
%etrEMOn nigroviridis STMN2 b
Gasterosteus aculeatus STMN2 b

Danio rerio STMN3 .
Xenopus tropicalis STMN3
Gallus gallus STMN3
Monodelphis domestica STMN3
99 Myotis lucifugus STMN3
62 Rattus norvegicus STMN3 Hsa20
3! Mus musculus STMN3
81| - Bos taurus STMN3
Gorilla gorilla STMN3
Pan troglodytes STMN3
Homo sapiens STMN3 .
Saccoglossus kow alevskii (XP_006814464)
-I Drosophila melanogaster (FBpp0078829)

94

99

95

79

71

100!

Hsa8

75

97

r—
0.05

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

Homo sapiens DLGAP2

Pantroglodytss DLGAPZ2

Gorillagorila DLGAP2

Loxodonta africana DLGAP2

Monodelphis domestica DLGAP2

Gallusgallus DLGAP2

77— Anolis carclinensis DLGAP2

98| Mus musculus DLGAP2

Rattus norvegicus DLGAP2

Dasypus novemcinctus DLGAP2

Tetraodon nigroviridis DLGAPZ a

Gasterosteus aculeatus DLGAPZ a

Oryzias latipes DLGAP2 b

Daniorerio DLGAP2

Oryzias |atipes DLGAP2 a

Gasterosteus aculeatus DLGAP2 b

Takifugurubripes DLGAP2

84/ Tetraodon nigroviridis DLGAP2b ]

87— Takifugu rubripes DLGAP3 a

Takifugu rubripes DLGAP3 b

Tetraodon nigroviridis DLGAP3

Daniorerio DLGAP3

90 Gasterosteus aculeatus DLGAP3

89 89 Anclis carolinensis DLGAP3
mgallus DLGAP3

Monodelphis domestica DLGAP3

Myotis lucifugus DLGAP3

g8y Rattus norvegicus DLGAP3

Mus musculus DLGAP3

Loxodonta africana DLGAP3

Hsa8

]

92 Hsal

Pongoabeli DLGAP3
Gorilla gorilla DLGAP3
Homosapiens DLGAP3
Homa sapiens DLGAP4
Pantroglodytes DLGAP4
98| | Canis familiaris DLGAP4
Mus musculus DLGAP4
g9l Rattus norvegicus DLGAP4
Manodelphis domestica DLGAP4
Gallus gallus DLGAP4
Pelodiscus sinensis DLGAP4 Hsa20
Xenopus tropicalis DLGAP4
Gasterosteus aculeatus DLGAP4 a
Oryzias latipes DLGAP4
Daniorerio DLGAP4
Gasterosteus aculeatus DLGAP4 b
Takifugu rubripes DLGAP4
97— Tetraodon nigroviridis DLGAP4
Daniorerio DLGAP1
Gasterosteus aculeatus DLGAP1 a
Takifugu rubripes DLGAP1
Tetraodon nigroviridis DLGAP1a
Tetracdon nigroviridis DLGAP1b
Gasterosteus aculeatus DLGAP1 b
Oryzias latipes DLGAP1
Xenopus tropicalis DLGAP1
Anclis carolinensis DLGAP1 Hsal8
821 Rattus norvegicus DLGAP1
Musmusculus DLGAP1
Monodelphis domestica DLGAP1
Gallus gallus DLGAP1
Myotis lucifugus DLGAP1
Gorillagorilla DLGAP1
Pantroglodytes DLGAP1
Homosapiens DLGAP1
90 Capitellateleta (ELT90804)
O lloides (XP_014770553)
Anopheles gambiae (XP_3198732)
mpt (XP_003387885)
1 an, Takifugu rubripes DLGAPS =
g5 Tetraodon iridis DLGAPS
99| 99 Gasterosteus aculeatus DLGAPS
53! Oryzias latipes DLGAPS
Danio rerio DLGAPS
g8 Xenopu DLGAPS
Monadelphis domestica DLGAPS
a7 Rattus norvegicus DLGAPS Hsal4
70 —L Mus musculus DLGAPS
Myotis lucifugus DLGAPS
0— Felis catus DLGAPS
100| Canistamilians DLGAPS
74y Gorillagorilla DLGAPS
Pantroglodytes DLGAPS
93L Homosapiens DLGAPS

100}

98|

]

01

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

84 Homo sapiens NKAIN4
85 —IjPongoabelii NKAIN4
88 L Macacamulatta NKAIN4
68 I: Mus musculus NKAIN4
95 Rattus norvegicus NKAIN4

95
Canis familiaris NKAIN4
53 Hsa20

Loxodonta africana NKAIN4
— Gallus gallus NKAIN4

54 100L————— Anolis carolinensis NKAIN4

56 Takifugu rubripes NKAIN4

_|:Gasterosteus aculeatus NKAIN4

oL Oryzias latipes NKAIN4
Xenopus tropicalis NKAIN3

56

85— Anolis carolinensis NKAIN3
99 L Taeniopygia guttata NKAIN3
Monodelphis domestica NKAIN3
Rattus norvegicus NKAIN3
Mus musculus NKAIN3

Equus caballus NKAIN3

Gorilla gorilla NKAIN3

66| Pan troglodytes NKAIN3

99 Homosapiens NKAIN3

97

61 Hsa8

Homo sapiens NKAIN1
Pan troglodytes NKAIN1
8 Gorillagorilla NKAIN1
99 Mus musculus NKAIN1
50 Canisfami!iaris NKA.IN1 Hsal
—— Monodelphis domestica NKAIN1
98 Xenopus tropicalis NKAIN1
Takifugu rubripes NKAIN1
99 _l—_'l'etraodon nigroviridis NKAIN1
52 Gasterosteus aculeatus NKAIN1
Homo sapiens NKAIN2
91 86 Pan troglodytes NKAIN2
Macaca mulatta NKAIN2
Felis catus NKAIN2
Mus musculus NKAIN2
Daniorerio NKAIN2
51{ Takifugu rubripes NKAIN2
Tetraodon nigroviridis NKAIN2
— Gasterosteus aculeatus NKAIN2
L—— Oryzias latipes NKAIN2
Branchiostoma floridae (XP_002603157)
86 Capitellateleta (ELT97184)
Octopus bimaculoides (XP_014782962)
Trichoplax adhaerens (XP_002117095)

97

100

Hsaé6

95

80

100

0.05
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

Tatraodon nigroviridis KCNQS 7
Gasterosteus aculeatus KCNQS b
Oryzias latipes KCNQ5 a
5 Gasterasteus aculeatus KCNQS a
Takifugu rubripes KCNQS b
Daniorerio KCNQS5 b

Daniorero KCNQSa
82 Takifugu rubripes KCNQS5 a Hsa6

6

3 Oryzias latipes KCNQS5 b
A8 Taeniopygia guttata KCNQS
Gallus gallus KCNQS
100 - Bos taunus KCNQS
Mus musculus KCNGS
99| Zz Gorillagorilla KCHOS5

Homo saplens KCNQS

73— Oryziaslatipes KCNG4 ™
100| - Gasterosteus aculeatus KCNQ4

Tetraodaon nigroviridis KCNQ4

6% Takifugu rubripes KCNQ4

100 Aenopus tropicalis KCNO4 Hsal
7? Dasypus novemncincius KCNQ4

73 58 Mus musculus KCNO4

Garillagorilla KCNO4
99| Pantroglodytes KCNQ4
541 Homo sapiens KCNQ4

as| 70y Homo sapiens KCNQ3
Macacamulatta KCNQ3
Muz musculus KCNQ3
Bos taurus KCNQ3
74| L Myotis lucifugus KCNQ3
100 Monodelphis domestica KCNQ3 Hsa8
Gallus gallus KCNQ3

70|
Anolis carolinensis KCNQ3
96 Xenopus tropicalis KCNQ3
Ti igroviridis KCNQ3
94| KCNQ3
a8

Oryzias latipes KCNQ3

gsr Takifugu rubripes KCNQ2 a n
77| o M| L Takifugu rubripes KCNQ2 b
ag Tetraodon nigroviridis KCNQ2
%9 acul KCNQ2
54 Oryzias latipes KCNQ2
Dani KCNQ2

90 Xenopus tropicalis KCNQ2 Hsa20
Anolis carolinensis KCNQ2
100 |- Gallus gallus KCNQ2
Rattus norvegicus KCNQ2
Mus musculus KCNQ2
54/ | Pantroglodytes KCNQ2

99
82! Homo sapiens KCNG2 -
a5, Branchi floridae (XP_002588016)
I Saccog) i (XP_0D6820358)
Drosophila melanogaster (FBpp0301793)
Hyd ipapillata (XP_012559369)
Api lifera (XP_006565037)
7l 99 Tetraodon nigraviridis KGNGH "
88 Takifugu rubripes KCNQ1
100 il Gasterosteus aculeatus KCNQ1
Danio rerio KCNQ1
= pusoplcaliSKENQT Hsall
521 Canisfamiliaris KCNQ1
100 Rattus norvegicus KCNQ1
96! Mus musculus KCNQ1

100 Callithrix jacchus KCNQ1

Homosapiens KCNQ1 _

Trichoplax (XP_002117304)
—1 Amphimedon qu landica (XP_011404311)
—
01

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

Pan troglodytes FAM110B

Mus musculus FAM110B

g7| Rattus norvegicus FAM110B

Bos taurus FAM110B

Monodelphis domestica FAM110B

Gallus gallus FAM110B

Anolis carolinensis FAM110B
Xenopus tropicalis FAM110B

Danio rerio FAM110B

5 Oryzias latipes FAM110B
1001 9 Gasterosteus aculeatus FAM110B
81 Takifugu rubripes FAM110B
97' Tetraodon nigroviridis FAM110B

Xenopus tropicalis FAM110A

—ge|j Anolis carolinensis FAM110A
Gallus gallus FAM110A

82 Rattus norvegicus FAM110A

79 Mus musculus FAM 10A
700 Myotis lucifugus FAM1104 Hsa20

62| Felis catus FAM110A
50]| Icanis familiaris FAM110A
55 Pongo abeli FAM110A
Pan troglodytes FAM110A
84 omo sapiens FAM110A

100— Takifugu rubripes FAM110C
| E‘I‘etrandcn nigroviridis FAM110C
99 Cryzias latipes FAM110C

Danio reric FAM110C
- Xenopus tropicalis FAM110C

a3 Rattus norvegicus FAMI10C Hea2
70 ’_‘: Mus musculus FAMI10C sa
% 8z Felis catus FAM110C

Canis familiaris FAM110C
Macaca mulatta FAM110C
99 Gorilla gorilla FAM110C
75' Homo sapiens FAM110C
Anopheles gambiae FAM110C

100 Apis melifera FAM110C

74 Takifugu rubripes FAM110D
ﬂ‘E&yzias latipes FAM110D
100 Gasterosteus aculeatus FAM110D

\————————— Danio rerio FAM110D

100

Hsa8

99

Anolis carclinensis FAM110D

— 80
53 I Gallus gallus FAM110D
ggp Rattus norvegicus FAM110D Hsal
sa
ki Mus musculus FAMI10D

Canis familiaris FAM110D

Bos taurus FAM110D

74 Pongo abelii FAM110D
Gorilla gorilla FAM110D

93| Pan troglodytes FAM110D

Homo sapiens FAM110D .

Nematostella vectensis (XP_001629519)

Hydra magnipapillata (XP_004205687)

?' Amphimedon queenslandica (XP_011409799)

M

0.1

100

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

98 Homo sapiens NCOA3 =
100|L Gorilla gorilla NCOA3
Macaca mulatta NCOA3
Canis familiaris NCOA3
Felis catus NCOA3
Myotis lucifugus NCOA3
Mus musculus NCOA3
Rattus norvegicus NCOA3
Monodelphis domestica NCOA3
Gallus gallus NCOA3
99 Anclis carolinensis NCOA3
Xenopus tropicalis NCOA3

100 97 Tetraodon nigroviridis NCOA3 b
ﬂEasl&rosteus aculeatus NCOA3 a
100 Oryzias latipes NCOA3 b
I Danio rerio NCOA3 a
100" Danio rerio NCOA3 b
Gasterosteus aculeatus NCOA3 b
200 Oryzias latipes NCOA3 a
100 100 Tetraodon nigroviridis NCOA3 a
100 Takifugu rubripes NCOA3 a
100L— Takifugu rubripes NCOA3 b
100 Takifugu rubripes NCOA2

100 Tetraodon nigroviridis NCOAZ2
Oryzias latipes NCOA2

99

72

100

Hsa20

100

98

— Gasterosteus aculeatus NCOA2
Danio rerio NCOA2
100 — Xenopus tropicalis NCOA2
65 Anolis carolinensis NCOA2
Taeniopygia guttata NCOA2
Monodelphis domestica NCOA2
100 Rattus norvegicus NCOA2
Mus musculus NCOA2
Bos taurus NCOA2
Canis familiaris NCOA2
Macaca mulatta NCOA2
Pongo abelii NCOA2
Homo sapiens NCOA2
100y Takifugu rubripes NCOA1 a
100 FTakifugu rubripes NCOA1 b
100 Tetraodon nigroviridis NCOA1
L————————— Danio rerio NCOA1
100 —————— Xenopus tropicalis NCOA1
99 Anolis carolinensis NCOA1
100 _|:Gallus gallus NCOA1
— Monodelphis domestica NCOA1
100r Rattus norvegicus NCOA1
81 Mus musculus NCOA1
or— Felis catus NCOA1
Canis familiaris NCOA1
93| ; Gorilla gorilla NCOA1
100! Homo sapiens NCOA1
Saccoglossus kow alevskii (XP_006811320)
Ptychodera flava (BAC06837)

100

Hsa8
100

66
95

Hsa2

100

0.1

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

Homo sapiens Y THDF1
991 Macaca mulatta Y THDF1
Callithrix jacchus Y THDF1
Mus musculus Y THDF1
99[100! Rattus norvegicus Y THDF1
g2r Canis familiaris YTHDF1
Felis catus YTHDF1
Myotis lucifugus Y THDF1
Gallus gallus Y THDF1

Anolis carolinensis Y THDF1

Xenopus tropicalis YTHDF1 Hsa20

94 Tetraodon nigroviridis Y THDF1 b
81 —|: Gasterosteus aculeatus YTHDF1 b
Danio rerio Y THDF1
100 Gasterosteus aculeatus YTHDF1 a

100

97r Oryzias latipes YTHDF1 a
100 Oryzias latipes YTHDF1 b
— 72 Tetraodon nigroviridis Y THDF1 a
Takifugu rubripes YTHDF1 a

99— Takifugu rubripes Y THDF1 b

93 Takifugu rubripes Y THDF3
100 Tetraodon nigroviridis Y THDF3

Gasterosteus aculeatus YTHDF3
Xenopus tropicalis Y THDF3
Gallus gallus Y THDF3
Pelodiscus sinensis Y THDF3
Monodelphis domestica Y THDF3 Hsa8
71, Rattus norvegicus Y THDF3
Mus musculus Y THDF3
Canis familiaris Y THDF3
Gorilla gorilla Y THDF3
Pongo abelii Y THDF3
65! Homo sapiens Y THDF3

99 Takifugu rubripes YTHDF2 a -
81 Takifugu rubripes YTHDF2 b
Gasterosteus aculeatus Y THDF2
Oryzias latipes YTHDF2
Danio rerio Y THDF2
Anolis carolinensis Y THDF2
Monodelphis domestica Y THDF2
Galllus gallus YTHDF2
Myotis lucifugus Y THDF2
Dasypus novemcinctus Y THDF2
Equus caballus YTHDF2
80| Mus musculus Y THDF2
88| Callithrix jacchus Y THDF2
Homo sapiens Y THDF2 i

Drosophila melanogaster (FBpp0084170)
Anopheles gambiae (XP_310378)

76

100

100

99

Hsal

0.05

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

Homosapiens XKR6
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enopus tropicalis
76— Takifugu rubripes XKR6 Hsa8
Tetraodon nigroviridis XKRE b
Gasterosteus aculeatus XKR6 a
Oryzias latipes XKR6 a
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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

941 Homo sapiens MY T1
95| L Gorilla gorilla MY T1
Mus musculus MY T1
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Canis familiaris MY T1

98L Felis catus MY T1
71

Myotis lucifugus MY T1

99 Gallus gallus MY T1
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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
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Phylogenetic tree of AZIN family.
Neighbor-Joining tree of the AZIN 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.



Cholinergic Receptor Nicotinic Subunits-CHRN
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Tetraodon nigroviridis CHRNB3a
Gasterosteus aculeatus CHRNB3 b
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Oryziaslatipes CHRNAT b
Tetraodon nigroviridis CHRNA1 b
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Homo sapiens CHRNB4
Gasterosleus aculealus CHRNB2

ls

Xenopustropicalis CHRNB2 Hsal
Canisfamiliaris CHRNB2
Musmusculus CHRNBZ
Pantroglodytes GHRNB2
‘94! Homosapiens CHRNB2

T08G11)
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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
GorillagorillaCEP250
Canis familiaris CEP250
Felis catus CEP250
Myotis lucifugus CEP250 Hsa20
Mus musculus CEP250
59— Rattus norvegicus CEP250
83 Monodelphis domestica CEP250
I— Gallus gallus CEP250
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99 { Drosophila melanogaster (FBpp0308351)
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Tetraodon nigroviridis CROCC
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Myotis lucifugus CROCC
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Canis familiaris CROCC
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Dasypus novemcinctus CROCC2
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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

60— Homosapiens GRHL1 "
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o7 68 Takifugu rubripes GRHL1

Tetraodon nigroviridis GRHL1
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Felis catus GRHL2
98| | Mus musculus GRHL2
89| GorillagorillaGRHL2

Homosapiens GRHL2

Branchiostoma floridae (XP_002586459)
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68 Homo sapiens UBP1 N

Pantroglodytes UBP1
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68 Takifugu rubripes TFCP2

1L Tetraodon nigroviridis TFCP2
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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

Homosapiens D3
Pongoabelii D3

Mus musculus ID3
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Canis familiaris ID3
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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
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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
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Regulating Synaptic Membrane Exocytosis Protein -RIMS
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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
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Ornithorhynchus anatinus RSPO1

— Gallus gallus RSPO1

Hsal

97!

98— Pelodiscus sinensis RSPO1

Xenopustropicalis RSPO1

87

DaniorerioRSPO1

94 Takifugu rubripes RSPO1
|_: Gasterosteus aculeatusRSPO1

E

99|

99|

98 E Tetraodon nigroviridis RSPO3
94— Takifugu rubripes RSPO3

Oryzias latipes RSPO1
Oryziaslatipes RSPO3
Gasterosteus aculeatus RSPO3

71

100

DaniorerioRSPO3
XenopustropicalisRSPO3
Gallus gallus RSPO3
Monodelphis domesticaRSPO3
Myotis lucifugus RSPO3
Loxodonta africana RSPO3
Canis familiaris RSPO3

Rattus norvegicus RSPO3
97! Mus musculus RSPO3
Callithrixjacchus RSPO3
PantroglodytesRSPO3

82! Homosapiens RSPO3 .

Hsa6

99

Strongylocentrotus purpuratus (XP_796266)
Homosapiens RSPO4 -1
Pantroglodytes RSPO4
CanisfamiliarisRSPO4

99 Bostaurus RSPO4

93

97

Pteropus vampyrus RSPO4

E Mus musculusRSPO4
100— Rattus norvegicus RSPO4

Hsa20

94

-

Monodelphis domestica RSPO4
Taeniopygia guttataRSPO4

66

Anolis carolinensis RSPO4

100

99

69

69

a9 Takifugurubripes RSPO2
—E Gasterosteus aculeatus RSPO2
DaniorerioRSPO2

DaniorerioRSPO4

Xenopus tropicalis RSPO2
Anolis carolinensis RSPO2
Ornithorhynchus anatinus RSPO2

Pteropus vampyrusRSPO2

62} Canis familiaris RSPO2

BostaurusRSPO2

Rattus norvegicus RSPQ2

Mus musculus RSPO2

Pongo abeliiRSPO2

Homo sapiens RSPO2

Hsa8

Drosophilamelanogaster (FBpp0271811)

100l

Trichoplax adhaerens (XP_002110515)

[ —rm—

0.1

Phylogenetic tree of RSPO family.

Neighbor-Joining tree of the RSPO family members.

Apis mellifera (XP_016772377)

Symbols and parameters are the same as described in supplementary Figure 1.1



Solute Carrier Family-SLC

gar Homo sapiens SLU30AS 7
Pantroglodytes SLCI0AR
Oryctolagus cuniculus SLC30AZ
Canis familians SLC30AS
Felis catus SLC30A8
Myotis lucifugus SLC30AE
_:Gauus pallus SLCI0AS Hsa8
— B0/

Analis caralinansis SLC30AB
Danio rerio SLC30AB

ag, Takifugu rubnpes SLC30AZ
‘00"_: Tetraodon mgroviridis SLC30AS

50| G I SLC30AB

ll— Oryzias latipes SLC30AB

-

100—— Clonaintestinalis (ENSCINP_3487)

5 I—CIUIIHSHWQH)'I(ENSCSAVF_]U‘l19]
Caprtellateleta (ELTATST1)

SLCI0AZ "

gar Rattus norvegicus SLC30A2

Mus musculus SLC30A2

99

LC30A2
Myatis lucif SLC30A2 Hsal

Felis catus SLCI0AZ
Canis familiaris SLC30A2

Pan troglodytes SLC30A2
100" Homo sapiens SLC30A2

Omithorhynchus anatinus SLC30A3
Myoatis lucifugus SLC3I0A3
g7— Rattus norvegicus SLC20A3
78] Mus musculus SLCI0A3
) Hsa2
gg; Felis catus SLCI0AZ
5 Canis familiaris SLC30A3
Pan troglodytes SLC30A3

100! Home sapiens SLCI0A3

Takifugu rubripes SLC3I0A4 -
Tetraodaon nig

&0j

97

LC30A4
SLCI0A4

Oryzias latipes SLCI0A4
8] 0 SLC30A4
100 Xenopus trop SLC30AS

Manc SLC30A4
- Hsals
Myatis lucifugus SLC304A4

100}

g2 Rattus norvegicus SLCI0A4
Mus musculus SLCI0A4
g Felis catus SLC30A4
Canie familiaris SLC30A4
74| | Pantroglodytes SLC30A4
45! Homa saplens SLC30A4

57

Caenort I
100 Homo sapiens SLC3E0A10
Pantragladytes SLGCI0ATD
Mus musculus SLC30A10
Rattus norvegicus SLC30A10
M i icaSLC30A10 Hsal
100} Felis catus SLCI0AT0
Canis f: C30A10
o picalis SLC30A10
D oSLC30AT0

gans (C15812)

100r C
Ci

(ENSCINP_14617)
|(ENSCSAVP_8066)

1 .
80 Takifugu rubripes SLC30A1 N
a3 Tatraodon nigroviridis SLCI0AT
= o) Gasterosteus aculeatus SLC3I0A1
64! Oryzias labpes SLC30AT
L Danio rerio SLC30A1a

Dania rerio SLC30A1 b
100] Manedelphisd SLC30A1

g4 Rattus norvegicus SLC30A1 Hsal
100) Mus musculus SLCZ0A1
6 Myotis lucifugus SLCI0AT
o Falis catus SLC30A1
58 lcanistamiliaris SLC30A1
Pan troglodytes SLC30A1
Pongoabelii SLC30A1

47! Homo sapiens SLC30A1

005

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

53 Homo sapiens SNTA1 I
Pan troglodytes SNTAT
Pongoabehi SNTA1
Canis familiaris SNTA1
Feds catus SNTAT
Mus musculus SNTAT
Ratlus nonvegicus SNTAT
d NTA1
Anolis carclinensis SNTA1
82 anopu icalis SNTAT
56 Takifugu rubnpes SNTAT
I-L T iridis SNTA1
99L| Gasterosteus aculeatus SNTAT
78] Oryzias latipas SNTA1
i floridae (XP_002594112)
Takifugurubripes SNTE1T 7]
Tatraodon nigroviridis SNTB1
Gasterosteus aculeatus SNTBA
&g Pelodiscus snensis SNTE1
Gallus gallus SNTE1
Erinaceus suropasus SNTB1
Fehs calus SNTR1
Mus musculus SNTB1
Pan troglodytes SNTBA
Homosapiens SNTE1 J
&7y Takifugurubripes SNTB2 N
72 | Gasterostews aculeatus SNTB2
] T SNTEZ

Hsa20

Hsak

ug l— Daniorerio SNTB2
I —————————— Calus gallus SNTE2
Canis famiaris SNTB2 Hsalb
o4 8 Ratlus norvegeeus SNTE2
Mus mugculus SNTE2
#5( — Pantroglodytes SNTB2
&3 Pongoabeki SNTEZ
57 Homo sapiens SNTB2
l: Dy F
99 Anophebes gambiae (XP_320202)
&7 Homo sapiens SNTGZ N
82| L Pantroglodytes SNTG2
Callithrix jacchus SNTGZ?
Felis catus SNTG2
Musmusculus SNTG2
Monodelphis domestica SNTG2
Gallus gallus SNTG2
Pelodiscus sinensis SNTG2
Draniareno SNTGE2
Oryzias latipas SNTG2
Tetraodan mgrovndis SNTE2
NTG2
a5 Gasterosteus aculeatus SNTG1 ™
66| Oryzias latipes SNTG1
7] Tatracdon nigroviridis SNTG1
Takifugu rubripes SNTG1
Daniarerc SNTG1
gal Xenopustropicalis SNTG1
Taeniopygia guttata SNTG1
L1l Analis carolnensis SNTG1
Monodalghis domestica SNTG1
Myotis hucifugus SNTG1
 Canisfamilians SNTG1
M Mus musculus SNTG1
Pan roglodytes SNTG1
Hama sapiens SNTGT

Hsal

Hsa8

-

(XP_001638712)

XP_00218T025)

77~ Takifugu rubripes GOPC a N

Takifugu rubripes GOPC b

Tetraodon nigroviridis GOPC
GOPC

E

5 Lo/ OPC
a8l [ Xenopus tropicalis GOPC.
Anclis carolinensis GOPC
= Galusgallus GOPC Hsab
70; Monodelphis domestica GOPC
w2 Mysiis lucifugus GOPC
Oryetolagus cuniculus GOPC
72| (| PongoabeGOPC
Gonllagonila GOPC
Felis catus GOPC
Homa sapiens GOPC

01

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 =
2 Pongo abelii SNX17
80 Callithrix jacchus SNX17
£ Mus musculus SNX17
L Erinaceus europaeus SNX17
100 L Monodelphis domestica SNX17
Hsa2

Gallus gallus SNX17

100 W[ Taeniopygia guttata SNX17
Oryzias latipes SNX17
Gasterosteus aculeatus SNX17

Takifugu rubripes SNX17
88
EETetraodon nigroviridis SNX17 -

08 Saccoglossus kow alevskii (XP_006817773)

85 Strongylocentrotus purpuratus (XP_011660429)
Xenopus tropicalis SNX31 =

56 Anolis carolinensis SNX31

— Monodelphis domestica SNX31

10— Rattus norvegicus SNX31

99 L Mus musculus SNX31

1 64 Myotis lucifugus SNX31 Hsa8

61 ] Felis catus SNX31

£mnis familiaris SNX31

Macaca mulatta SNX31

100 _I:Gorilla gorilla SNX31
96— Homo sapiens SNX31 i

Amphimedon queenslandica (XP_003386341)
Trichoplax adhaerens (XP_002110491)
73 Octopus bimaculoides (XP_014780947)
_| Branchiostoma floridae (XP_002609888)
971 Takifugu rubripes SNX27 a .
93 Takifugu rubripes SNX27 b
Tetraodon nigroviridis SNX27 a

99 97

99

99

99

80

92
85 98L Tetraodon nigroviridis SNX27 b
L Gasterosteus aculeatus SNX27
Danio rerio SNX27

100 — Anolis carolinensis SNX27
Hsal
Gallus gallus SNX27
9 Monodelphis domestica SNX27
89 Mus musculus SNX27
79 Bos taurus SNX27
53|l Felis catus SNX27
Pan troglodytes SNX27
89! Homo sapiens SNX27 -

0.1

Phylogenetic tree of SNX family.

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

94| Homo sapiens TCEA1
63| ' Macacamulatta TCEA1
Mus musculus TCEA1

Rattus norvegicus TCEA1
Felis catus TCEA1
80"~ Bos taurus TCEA1
Monodelphis domestica TCEA1
Gallus gallus TCEA1
Anolis carolinensis TCEA1 Hsa8
Xenopus tropicalis TCEA1
1 [)()l DaniorerioTCEA1a
Daniorerio TCEA1b
Oryzias latipes TCEA1
Gasterosteus aculeatus TCEA1
65] 56| Takifugu rubripes TCEA1 b
E{E Takifugu rubripes TCEA1 a
51 Tetraodon nigroviridis TCEA1

41()()? Oryzias latipes TCEA2
Danio rerio TCEA2

Anolis carolinensis TCEA2
95 51 E{E’Sallus gallus TCEA2
Monodelphis domestica TCEA2 Hsa20

Mus musculus TCEA2
%9 Canis familiaris TCEA2
;Ij{ Gorillagorilla TCEA2
100' Homo sapiens TCEA2
100 Branchiostomafloridae (XP_002593577)
99 Saccoglossus kowalevskii (XP_006818876)
Tetraodon nigroviridis TCEA3 .
Takifugu rubripes TCEA3 b
100 EETakifugu rubripes TCEA3a
Gasterosteus aculeatus TCEA3 a
%|—— Gasterosteus aculeatus TCEA3 b
Taeniopygia guttata TCEA3
— Monodelphis domestica TCEA3
100 991 Rattus norvegicus TCEA3 Hsal
98 Mus musculus TCEA3
Myotis lucifugus TCEA3
70— Felis catus TCEA3
53 Canis familiaris TCEA3
86| |Pantroglodytes TCEA3
99' Homo sapiens TCEA3
Tetraodon nigroviridis TCEANC
Xenopustropicalis TCEANC
Gallusgallus TCEANC
92

Anolis carolinensis TCEANC
5?L HsaX
54

96

100

99

99

Mus musculus TCEANC
Canis familiaris TCEANC

Gorillagorilla TCEANC
oL
100~ Homosapiens TCEANC .

Hydramagnipapillata (XP_002166168)

99

0.1

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

Homo sapiens NSFL1C
PongoabeliiNSFL1C
MacacamulattaNSFL1C
Felis catus NSFL1C

Myotis lucifugus NSFL1C
Mus musculus NSFL1C
100! Rattus norvegicus NSFL1C

52
100

58

61

Gallus gallus NSFL1C

L Anoliscarolinensis NSFL1C

100

Branchiostomafloridae (XP_002609968)
Anolis carolinensis UBXN2B
—  Gallus gallus UBXN2B

— Myotis lucifugus UBXN2B
55

Rattus norvegicus UBXN2B
Mus musculus UBXN2B
Bostaurus UBXN2B
Canisfamiliaris UBXNZ2B
GorillagorillaUBXN2B

99! Homo sapiens UBXN2B

96

77 Takifugu rubripes UBXN2A
ool L

100

Tetraodon nigroviridis UBXN2A
Gasterosteus aculeatus UBXN2A

Daniorerio UBXN2A

Xenopus tropicalis UBXN2A

93

99

Monodelphis domestica UBXN2A

ggl: Rattus norvegicus UBXN2A

Mus musculus UBXN2A

0.05

Phylogenetic tree of UBXN family.

100

Bos taurus UBXN2A

Pan troglodytes UBXN2A
86 |
99

Homo sapiens UBXN2A

Cionaintestinalis (ENSCINP_2958)
Saccoglossus kowalevskii (XP_006822016)

Hsa20

Hsa8

Hsa2

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



