A

Ame - Apis mellifera

CAOG - Capsaspora owczarzaki
Ciona - Ciona intestinalis

Bfl - Branchiostoma floridae
Lgi - Lottia gigantea

Mmu - Mus musculus

NVE - Nematostella vectensis
Rat - Rattus norvegicus

Sko - Saccoglossus kowalevskii
Spu - Strongylocentrotus purpuratus
Xtr - Xenopus tropicalis

® Bootstrap support < 50 %

Ciona_Tbx6b
[—‘:CionafTbxGa
Spu_Tbx_XP_797010.4
Bfl_XP_002612013.1
Bfl_ADU32857.1
Lgi_XP_009045208.1
Sko_Tbx5
Xtr_TBX6
Mmu_Tbx6
Rat_Tbx6
Mmu_Tbx2
Rat_Tbx2
Xtr_TBX2
Xtr_TBX3
Mmu_Tbx3
Rat_Tbx3
Sko_NP_001158392.1
Spu_NP_001123280.1 <«
Bfl_XP_002598922.1
Ame_XP_026297408.1
Ciona_Tbx2_3
Lgi_XP_009053954.1
Lgi_XP_009053951.1
Lgi_XP_009053952.1
NVE21766_Tbx2/3 <=
Mmu_Tbx5
Rat_Tbx5
Xtr_TBX5
Mmu_Tbx4
Rat_Tbx4
Xtr_TBX4
ot ———— Bfl_XP_002598921.1
NVE21767_Tbx4/5
mu_Tbx20
at_Tbx20
, Xtr_TBX20
Sko_NP_001158463.1
Bfl_XP_002612350.1
Ame_XP_026296534.1
Lgi_XP_009062735.1
Ciona_Tbx20
Spu_Tbxh15_XP_030831821.1 <
NVE4362_Tbx20.1
NVE19490
NVE4363
NVE24169_Tbx20.3 <=

Mmu_Tbx15
Rat_Tbx15
Xtr_TBX15
Mmu_Tbx18
Rat_Tbx18
Xtr_TBX18
Xtr_TBX22
Mmu_Tbx22
Rat_Tbx22
Bfl_XP_002599057.1
y Ciona_VegTR
! Ciona_Tbx15/18/22
NVE7505_Tbx15/18/22
Mmu_Tbx1
Rat_Tbx1
Xtr_TBX1
Mmu_Tbx10
Rat_Tbx10
Lgi_XP_009051418.1
Spu_Tbx1_XP_011662833.1
Sko_ACY92663.1
Sko_XP_002738471.1
Bfl_XP_002611877.1
Ame_XP_026302268.1
Ciona_Tbx1
NVE8570_Tbx1/10.1
NVE8569
Sko_XP_006811489.1
Mmu_Tbx21
Xtr_TBX21
Mmu_Eomes
Rat_Eomes
Xtr_Eomes
Mmu_Tbrl
Xtr_TBR1
Lgi_XP_009063307.1
9 Sko_NP_001158462.1
Bfl_XP_002589092.1
Lgi_XP_009050872.1
K Spu_XP_003727667.2

63

2 Bfl_XP_002588101.1
I Sko_ACY92664.1
Sko_XP_002733999.1

76 CAOG_07284T0
NVE695
—~ CAOG_05512T0
Mmu_Tbx19

Rat_Tbx191

Rat_Tbx19
Mmu_T
Rat_T
Xtr_T

99

NVE3568_Bra
Ciona_Bra
Bfl_Q17134.1_TBXT1
Spu_XP_030850404.1_Bra <«
Sko_NP_001158367.1

Lgi_XP_009062245.1

\ Ame_XP_006566028.2
Ame_XP_394361.2

FUNGI_PJF17837.1

0.7

Tbx6

Tbx2
Tbx3

Tbx4
Tbx5

Tbx20

Tbx15
Tbx18
Tbx22

Tbx1
Tbx10

Thx21
Eomes
Tbri

Brachyury
Tbx19



Ame:- Apis mellifera

Ami:- Acropora millepora

Aqu:- Amphimedon queenslandica
Ciona:- Ciona intestinalis

Mmu:- Mus musculus

NVE:- Nematostella vectensis

Spu:- Strongylocentrotus purpuratus
Xtr:- Xenopus tropicalis

B Bootstrap < 50 %

Mmu_Sox9
Xtr_Sox9
Mmu_Sox10
Xtr_Sox10
Mmu_Sox8
Xtr_Sox8
Ciona_soxE
Spu_Sox10
NVE_SoxE.1
Ami_SoxE1
Ame_SoxE
Ame_Sox10
NVE20190_NvSoxE.2
Ami_SoxE?2
Mmu_Sox7
Xtr_Sox7
Mmu_Sox18
Xtr_Sox18
Xtr_Sox17beta2
+ Spu_Sox17
NVE16845 NvSoxF.1
Ami_SoxF

+ Ame_SoxF

SoxE

64

SoxF

+ Ciona_SoxF
Ami_Sox18L

NVE12762_NvSoxC <€&—
Ami_Sox11L
Mmu_Sox11
99 Xtr_Sox11
Mmu_Sox4
98 Xtr_Sox4
= Spu_Sox4 €&—
+ Ciona_SoxC

Mmu_Sox5
Xtr_Sox5

SoxC

"

Mmu_Sox6
Xtr_Sox6

Spu_SoxD1
Ame_Sox5

77

e

\—o NVE426

Ame_Sox13
+ Ciona_soxD
Mmu_Sox13
Xtr_Sox13
— NVE3409

+ Mmu_Sox30/SoxH

+ Mmu_Sry/SoxA

— NVE24655_NvSoxB(2)

SoxD

55

J.

A

55 Mmu_Sox15
(_ / Mmu_Sox14
Xtr_Sox14

s Ami_SoxBa
NVE23841 <€—

Mmu_Sox21
Xtr_Sox21
Spu_SoxB2
Ciona_SoxB2
NVE_Sox1/B2
Ami_Sox14L
Ame_Sox21
Ciona_SoxB1
Spu_SoxB1
NVE23709_NvSoxB1 <€—
Ami_Sox2L
Ame_Sox2
Mmu_Sox2
Xtr_Sox2
Mmu_Sox1
Xtr_Sox1
Mmu_Sox3
Xtr_Sox3
+ NVE_SoxJ

SoxB2

SoxB1

+ NvSox4

59
68

NVE2102_NvSox2

+ NVE15777_NvSox5 <—

Aqu_XP_011404993.1

0.6



Aque-Aqu2.1.30487_001

Cowc-Cowc_ CAOG 06198

Nvec-GLIS2 XP_032231806.1 / NvZicB

Cint—ENSCINP00000016294.3 / C1.727

[ Cint-ZIC2like ENSCINP00000005138.3 / S816.2

_ 100} Cint-ENSCINP00000034934.1 /5912
Cint—ENSCINP00000030923.1 / L59.1

% Gint-ZIC1like ENSCINPO0000000017.3/S816.1 <=

89

100 Cint-ZIC1like ENSCINP00000000015.3 / S816.4 <
— Nvec-NVE6688 / NvZicE o
~ & 3 Nvec-NVE6690 / NvZicC <& g
Nvec-NVE6689 / NvZicD
\ Nvec-NVE25610 / NvZicA &=
84 ~ Bflo—Brafl1_277895
> Spur-ZIC1 XP_030837642.1 <g—
\ N % Ctel-ZIC CapteP160442
97 — Dmel-OPA FBpp0078477
— Tcas-OPA TC010234_001
Xtro—ZIC4 ENSXETP00000033815.4 <
; 96 88 (-~ Hsap-ZIC4 ENSP00000420775.1 %
o8 U Mmus-ZIC4 ENSMUSP00000069568.5
— Xtro—ZIC5 ENSXETP00000040948. 1 5
| —  Hsap-ZIC5 ENSP00000267294.3 O
\ —  Mmus-ZIC5 ENSMUSP00000035754.6
% Xiro-ZIC1 ENSXETP00000033767.4 < _
r—EOlO Hsap-ZIC1 ENSP00000282928.4 g
" Mmus-ZIC1 ENSMUSP00000068858.3
— 100 Xtro—ZIC3 ENSXETP00000052876.2 -«
. Hsap-ZIC3 ENSP00000287538.5 O
"Mmus-zIC3 ENSMUSP00000085999.4 <« "
Xtro—ZIC2 ENSXETP00000040910.2 <
100 . Hsap-ZIC2 ENSP00000365514.3 O |
"'Mmus-ZIC2 ENSMUSP00000075283.5 <« "
Nvec-NVE15831 / NvNKkKI
Ctel-CapteP166140
Tcas-GLIS2 TC000326_001
Spur-GLIS2 XP_030836481.1 o
Bflo—Brafl1_117059 <

— Xtro—GLIS2 ENSXETP00000084847.1
100 Mmus—GLIS2 ENSMUSP00000014447.6
;[I%Ol-cl)sap—GLISZJ ENSP00000484027.1

Hsap-GLIS2-2 ENSP00000395547.1
Aque-Aqu2.1.20668_001

9 Nvec-GLI1 NVE13981 / NvGlis
. — Tcas-Cllike TC030749_001
Dmel-LMB FBpp0083757
68 Ctel-CapteP111854
Cint—-ENSCINP00000033804.1 / C5.53

S
95 Spur-GLIS3 XP_030852180.1 <=
Bflo-Brafl1_168393

:

(oo Hsap-GLIS1 ENSP00000309653.2
Sl Mmus-GLIS1T ENSMUSP00000035650.2
Xtro—GLIS3 ENSXETP00000025567.4

m Hsap-GLIS3 ENSP00000371398.3

— Mmus-GLIS3 ENSMUSP00000124635.1 &=
Nvec-GLI4 NVE3641 / NvGili

52
( (52 Aque-Aqu2.1.27279_00

Spur-GLI3 XP_030856397.1

GLIS3

(_E |, Bilo-Brafl1_85026 -
100 50 " Bfto—Brafi1 88123 =
( Cint—-ENSCINP00000022660.2 / C7.334 <= O
93 Ctel-CapteP100127
100
% Tcas—Cl TC003000_001
L Dmel-Cl FBpp0297298

Xtro—-GLI1 ENSXETP00000071864.1 <
Hsap-GLI1 ENSP00000228682.2
Mmus-GLIH ENSMUSP00000026474.
—————  Xtro-GLI2 ENSXETP00000076959.1
100 vl Hsap-GLI2 ENSP00000354586.5
C Mmus-GLI2 ENSMUSP00000054837.8 <
Xtro—GLI3 ENSXETP00000003920.4 <

Hsap GLI3 ENSP00000379258.3
Mmus GLI3 ENSMUSP00000106137.3 <= 0.6

GLH

GLI2

GLI3

GLIS1 / GLIS3

GLIST



Cint-AP2like1 ENSCINP00000023449.2

Aque-Aqu2.1.41365_ 001

A

Nvec-NVE21758 <<=

Spur-TFAP2blike XP_030838787.1

Bflo-Brafl1_235794

= Bflo-Brafl1_107610

Spur-TFAP2a XP_030839379.1

Ctel-CapteP180182

Tcas-TC009922_001

Dmel-TFAP2 FBpp0305658

Cint-AP2like2 ENSCINP00000007665.3

67

- Xtro-ATF5.2 ENSXETP00000063346.2 2
Qio Hsap—TFAP2d ENSP00000008391.4 E
“Mmus_TFAP2d ENSMUSP00000037699.7
Xtro—-TFAP2e ENSXETP00000021288.3 o
Hsap-TFAP2e ENSP00000362332.3 E
Mmus_TFAP2e ENSMUSP00000035902.7  F
Xtro-TFAP2b ENSXETP00000098633.1 -« _
0% sap-TFAP2b ENSP00000377265.2 g
Mmus—TFAP2b ENSMUSP00000027059.4 -« F
Xtro—TFAP2a ENSXETP00000066575.1 -« _
! Hsap-TFAP2a ENSP00000368928.3 g
*Mmus_TFAP2a ENSMUSP00000021787.4 =
Xtro-TFAP2C ENSXETPO0000026273.4 = g
~ Hsap-TFAP2c ENSP00000201031.2 E
o

0.4 Mmus-TFAP2c ENSMUSP00000129922.1



Cowc-Cowc_CAOG_06549

Tcas-TC014438 002

Dmel-LUBEL FBpp0303662
10Bflo Brafll_121963
Bflo-Brafl1_75477

96

Cint-zf-ring_c6hc—-6 ENSCINP00000009356.3 / S391.13

Aque-Aqu2.1.31993_ 001
. Aque-Aqu2.1.38743_001
(oo

Aque-Aqu2.1.37868_001
Nvec-NVE8875
(4 (%pur—XP 030833809.1
1SJ)ur—XP 030830934.1
Spur-XP_030830935.1
Xtro-RNF31 ENSXETP00000031992.4

Mmus—RNF31 ENSMUSP00000019443.8 <=

1®Hsap-RNF31 ENSP00000315112.6
99] Hsap-ENSP00000495929.2
Hsap—-RNF31 ENSP00000496609.1
Hsap—-ENSP00000457512.2

RNF31 / LUBEL

Dmel-MDLC FBpp0083244
1(%flo—Brafl1_1 13189
Bflo—-Brafl1 59551

Spur-RNF113A XP_783481.4
Nvec-NVE13718 <
Cowc-Cowc_CAOG_06860 &=
Aque-Aqu2.1.27274_001
Ctel-CapteP223699
Tcas—-RNF113a TC009871_001
Hsap—-RNF113b ENSP00000267291.6
Hsap—RNF113a ENSP00000360497.2
Mmus—RNF113a2 ENSMUSP00000138536.1
Mmus—RNF113a1 ENSMUSP00000042569.5
Cint-ZNF183 ENSCINP00000018700.3 / S621.2
Xtro-RNF113a ENSXETP00000004366.3
Cint-ENSCINP00000022315.2 / L44.11

Nvec-NVE2796

RNF113 /MDLC

Cowc-Cowc_CAOG_05402 =
Ctel-CapteP155141

Aque-Aqu2.1.38495_ 001
Tcas-MGRN1 TC012374_001
Dmel-CG9941 FBpp0073674
Spur-MGRN1 XP_030840107.1
1Bflo Brafl1_118649
Bflo—Brafl1_82470
Xtro-MGRN1 ENSXETP00000033886.3
Hsap MGRN1 ENSP00000393311.2

Mmus MGRN1 ENSMUSP00000155034.1
Xtro—-RNF157 ENSXETP00000042290.4
i Hsap RNF157 ENSP00000321837.4

Mmus RNF157 ENSMUSP00000097776.3 <=
Aque-Aqu2.1.42094_001

- = Dmel-RNF146 FBpp0074730
K'C_ Nvec-NVE16760
Tcas—RNF146 TC010333_001

97
Cint—RNF146 ENSCINP00000030272.1 / $1206.2

Ctel-CapteP165412
Bflo-Brafl1_280281
Bflo Brafl1_219306
Spur-RNF146 XP_030839060.1

Hsap-RNF146 ENSP00000479890.1
"%®imus—RNF146 ENSMUSP00000037224.4
Xtro—RNF146 ENSXETP00000023283.3 <=

RNF157 / MGRN1

100

RNF146

86
76

- Tcas—RNF220like TC010885_001
r(_ Tcas—RNF220like TC031549 001
Dmel-CG4813 FBpp0083719

100

Cowc-Cowc_CAOG_00824
Ctel-CapteP162028

Cint—-ENSCINP00000004504.3 / C8.791 <=

Ctel-CapteP225133

(100 Spur-RNF220like XP_030852653.1

{ Spur—RNF220 XP_011679667.2

Nvec-NVE13122 <

Bflo Brafl1_285167

Bflo Brafll_92165

Xtro-RNF220.1 ENSXETP00000060591.2

100Hsap RNF220 ENSP00000361321.2

Mmus RNF220 ENSMUSP00000030439.8 <&

Tcas—-RNF126 TC011026_002

Aque-Aqu2.1.23870_001

Aque-Aqu2.1.15852_001

Cowc-Cowc_CAOG_02032 <=

Tcas-TC002100_001

Dmel-GZL FBpp0081218

Cint—-ENSCINP00000023283.2 / C1.401

00Spur—RNF1 3like XP_030837655.1

Spur-RNF13 XP_030837686.1

1Bflo Brafll_145765

OBro Brafl1 238722

Nvec-NVE5912

Xtro—-RNF13 ENSXETP00000100827.1

199 Hsap—RNF13 ENSP00000341361.3

00 Mmus—-RNF13 ENSMUSP00000142335.1 <

Xtro-RNF167 ENSXETP00000033480.4

10|6|Sap—RNF‘I 67 ENSP00000460190.1

Mmus—RNF167 ENSMUSP00000036472.7

Cowc-Cowc_CAOG_06105

Cint-ENSCINP00000034980.1 / C11.981

Cowc-Cowc_CAOG 07611

Cint-ENSCINP00000030411.1 / C2.730 <=

gloo Brafl1_255054

flo-Brafl1_63693

Ctel-CapteP227655

Tcas-GOL TC007101_001

Dmel—-GOL FBpp0072361

Xtro-RNF150 ENSXETP00000099912.1

1?8—|Osap—RNF150 ENSP00000425840.1

Mmus—-RNF150 ENSMUSP00000077610.5 <=

Xtro-RNF130 ENSXETP00000084675.1 18_ |
L
=

RNF220

RNF13 / RNF167 / GZL

91

RNF150
|

01 Hsap-RNF130 ENSP00000261947.4

Mmus—RNF130 ENSMUSP00000056345.7 &

Xtro—RNF149 ENSXETP00000010842.2

. Hsap-RNF149 ENSP00000295317.3 |

Mmus—RNF149 ENSMUSP00000050388.5

 Hsap-RNF128 ENSP00000412610.1 |
Mmus—RNF128 ENSMUSP00000108650.1

Xtro—RNF128 ENSXETP00000085154.1 &

Hsap—RNF133 ENSP00000344489.2

° Mmus—RNF133 ENSMUSP00000111011.1
Hsap—RNF148 ENSP00000388207.1

29 Mmus—RNF148 ENSMUSP00000100592. 1

86

RNF149

NF128

0.5

RNF148 RNF133



F o Cowc-RFX Cowc_CAOG_00356 =

Spur-RFX7like XP_030829041.1
Nvec-NVE17368
Aque-Aqu2.1.36074 001
(Q( Tcas—RFX3like TC011734_001

%8 = Dmel-RFX FBpp0297137

Bflo—Brafl1_130868
1%)flo—BrafI1_205992
Ctel-CapteP168129
Cint-RFX123 ENSCINP00000018687.3 / C5.399
Spur-RFX2 XP_030852031.1
" Spur—RFX2 XP_030852032.1

Spur-RFX3 XP_030852029.1

Xtro—RFX1 ENSXETP00000092952.1

73

RFX1 / RFX2 / REX3 / 'RFX123’

100, Mmus-RFX1 ENSMUSP00000005600.5 >
10I9|sap—RFX1—1 ENSP00000254325.3 I
. 1(|)-?sap—RFX1—2 ENSP00000500760.1
Mmus-RFX2 ENSMUSP00000002444.7 <=

OOHsap—RFXZ ENSP00000306335.4
Xtro—RFX2 ENSXETP00000047352.4
 Mmus-RFX3 ENSMUSP00000126313.1 <
! [1sap-RFX3 ENSP00000482598. 1

Xtro—RFX3 ENSXETP00000082048.1

100

RFX2

RFX3

Nvec-NVE7731 <—
Spur-RFX4like XP_030849257.1

Ctel-CapteP 183181
Bflo—Brafl1 256969

100

Spur-RFX4like XP_030849837.1
Hsap—-RFX4 ENSP00000350552.4 <=

10l(\)/lmus—RFX4 ENSMUSP00000051107.6

< Xtro—-RFX4 ENSXETP00000030876.4

Aque-Aqu2.1.35570_001

RFX4

94

Aque-Aqu2.1.35568 001

Ctel-CapteP108705
Spur-RFX6 XP_030838614.1
Nvec-NVE427
Nvec-NVE1237 -
Bflo—Brafl1_133722
1 0Boflo—BrafI 1 73450
Xtro-RFX6 ENSXETP00000063038.2
0100I6|sap—RFX6 ENSP00000332208.2
Mmus—RFX6 ENSMUSP00000116057.1 <=
Ctel-CapteP220726
Spur—RFX6 XP_790469.2

100
Spur-RFX6 XP_030848887.1

RFX6

0.5



100

Cint—-RXR ENSCINP00000003701.3 / C9.893
Bflo Brafll_236165
Bflo Brafl1_99008
Spur-RXR XP_030853250.1 <
Ctel-CapteP164614
Tcas-USP TC014027_001

RXR / USP

= Aque-Aqu2.1.38443 001

Ctel-CapteP224945

[

K’_ Tcas—-HNF4g TC008726_006

99 Ctel-CapteP 172322
Bflo-Brafl1_75376

Nvec-NVE8905
Spur-HNF4g XP_011676916.2
Cint-HNF4 ENSCINP00000019456.3 / C3.84

Nvec-NVE21134
Nvec—NVE3498 <
Cint-COUP ENSCINP00000004102.3/L17.15  <€—
Spur-NR2F1A XP_011662562.1 &
Dmel-SVP FBpp0303610
Tcas—SVP TC001722_001
Ctel-CapteP171549
Xtro-NR2f1 ENSXETP00000092366.1 <=

«ngsap—NRZH ENSP00000325819.3

*Mmus_NR2f1 ENSMUSP00000133704. 1
Xtro-NR2f2 ENSXETP00000080178.1 <=
“Hsap-NR2f2 ENSP00000377721.3
Mmus-NR212 ENSMUSP00000032768.7
Xtro—NR2f5 ENSXETP00000024153.3
Xtro-NR2f6 ENSXETP00000029647.3 <=

NR2f1

55

100

NR2f2

Aque-Aqu2.1.38442_001

<

©

 Hsap-NR2f6 ENSP00000291442.2 [

Mmus-NR2f6 ENSMUSP00000002466.8 <

% |, Spur-NR2E1like XP_030850048.1

00
| 'Spur-NR2E1like XP_030850045.1

= Ctel-CapteP226190

100

61
k |_Spur-NR2E1 XP_030851407.1
100
| "Spur-NR2E1 XP_794533.3

— Ctel-CapteP171557
100 P
- 1, Bflo—Brafl1i_235500
00
| Bflo-Brafl1_225454
Nvec-NVE2388

Bflo—Brafll_236186
Ctel-CapteP53417

Nvec-NVE19748

0.3 Nvec-NVE13352

Ctel-CapteP224811

Tcas-NR2E1-TLX TC000441_001

96 ( Bro Brafl1 155937
2 &io_Braflt 238391

HNF4

NR2E1/ TLX



