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Supplemental Table S1. Percentage Identity Matrix between tetrapod and lamprey/ciona dnmt3 proteins

ciona ciona lamprey lamprey lamprey
savignyi savignyi (ENSPMA  (ENSPMAT  (gi|1304
(ENSCSAVPO  (ENSCSAVGO chicken human mouse TOO00000 00000007  463388| chicken human mouse
00000200) 0000031) dnmt3b dnmt3b dnmt3b 8525) 628) ) dnmt3a dnmt3a dnmt3a
ciona savignyi (ENSCSAVP000000200) 100.00
ciona savignyi (ENSCSAVG00000031) 4889 100.00
chicken dnmt3b ; 41.19 52.43 E 100.00
human dnmt3b ; 41.48 52.06 ; 62.77 100.00
mouse dnmt3b 14236 5094 16088 84.07 100.00
lamprey (ENSPMAT00000008525) 40.07 51.24 55.22 55.94 55.25 100.00
lamprey (ENSPMAT00000007628) 4591 56.10 61.39 63.61 61.93 67.20 100.00
lamprey (gi| 1304463388|) 4950 53.56 | 66.14 70.58 69.58 68.56 72.06 100.00
chicken dnmt3a I 42.58 52.26 I 47.66 51.71 51.28 64.27 71.94 75.15 100.00
human dnmt3a ; 42.83 53.56 ; 48.01 49.82 49.52 64.69 72.49 75.75 83.37 100.00
mouse dnmt3a | 42.67 53.56 1 47.94 50.12 49.94 64.69 72.49 75.75 84.06 96.15 100.00




Supplemental Table S2. Annotation, location, primer sequences and accession number of DNA methylation toolkit in rainbow trout

Gene Scaffold No. in Genomicus EET?;Z%TG Forward Primer(5'-3') Reverse Primer (5'-3') NCBI Accession No.
dnmtla scaffold_644 chr.12 AACCGTTTCACAGAGGACACG GCAGGGGGTGACGATGATC XM_021557911.1
dnmtlb scaffold_1433 chr.13 ATACCTCCTTGTCTCTGCCG CTGCTGAGCTGGTCCTGG XM_021625236.1
dnmt3aa scaffold_4646 chr.8 AATTTGAGGCAGCCAGGTTG CGATCCCCACGGTGATAGAA XM_021614345.1
dnmt3ab1 scaffold_7288 chr.25 TGGCACCAGAAGAGAAATCCT CATGACTCCATTCTGCACCTG XM_021585300.1
dnmt3ab2 scaffold_64 chr.19 GTGTGCGAGGACTCCGTC CCTAGCCGGGTTGACAATAGAG XM_021573815.1
dnmt3bal scaffold_5272 chr.16 CAAGGGTTTTGGCATTGGAGA ACCTCAGAGAACTTGCCATCA XM_021566506.1
dnmt3ba2 scaffold_78452 chr.9 ACAAGGGTTTTGGTATTGGGGA AGCAGACACCTCAGAGAACTT XM_021615717.1
dnmt3bbal scaffold_3846 chr.16 GGCGATGGAACCTTTGACAAG TGGGCAGGAATGGAGGGATA XM_021567210.1
dnmt3bba2 scaffold_384 chr.9 GGCGATGGAACCTTTAAGCAA CGAGGGCACTGTTGTTGATG XM_021616487.1
dnmt3bbb scaffold_1281 chr.16 AGGACCATCACCACCAACC TCTGCTGGCGATTCATGTTCT XM_021566510.1
tetla scaffold_18888 & 2097 chr.1 CAGTGGCCAGACAAGCTCA GCCTTCGCCCCTGTTATGT XM_021614130.1
tetlb scaffold_189 & 12473 chr.23 GGCTGACAAACAAGCTGCAA CACCCACATTTCCTGGTCTGT XM_021580846.1
tet2a/b-glob scaffold_1163 chr.19 GCTCCATCCTCATCGAGTGT TCCTTCTCCCGTTGCTTCTC XM_021573348.1
&XM_021573351.1
tet2c / chr.10 AAGAAGCTGAAATCCCCTGGG CTGCTGCTGTGTCTCCATGAT XM_021617281.1
tet3a scaffold_21498 & 36080 chr.6 CAGCACTGCCCTATAGCTACT GAGTAGGAGTGAGCCAGCC XM_021606330.1
tet3b scaffold_605 chr.11 GGCAGGTACACAGTCTCCAA GGGCACACTCGATCAGGATA XM_021621924.1
tdgaa scaffold2682 chr.4 GCAGCCACACAAGATACCTG ACTCCTGAATGTCGTCCGTT XM_021598712.1
tdgab scaffold_82 chr.2 GTCAAGAAGAAAAGGGACCGC GAATCCGGACAAGAACAGGC XM_021566210.1
tdgba scaffold_2682 chr.4 CGTTTGCAGACCAGATACCG ATGGGCCATTTCTCCTCCAT XM_021598711.1
tdgbb scaffold_82 chr.2 CATAACACAGGTCATATGGGC CTCTCTTTCTCTTCCCTGGCA XM_021566172.1




Supplemental Table S3. Primer sequences of reference genes

Reference gene

Forward Primer(5'-3")

Reverse Primer (5'-3")

luciferase
p-actin
efla

18s rRNA
rpsle
rpl27

CATTCTTCGCCAAAAGCACTCTG
GATGGGCCAGAAAGACAGCTA
TCCTCTTGGTCGTTTCGCTG
CGGAGGTTCGAAGACGATCA
TTTCAGGTGGCGAAACATGC
CACAACCATGGGCAAGAAGA

AGCCCATATCCTTGTCGTATCCC
TCGTCCCAGTTGGTGACGAT
ACCCGAGGGACATCCTGTG
TCGCTAGTTGGCATCGTTTAT
GGGGTCTGCCATTCACCTTG
TCAGGGCAGGGTCTCTGAAG




Supplemental Table S4. The mRNA levels of DNA methylation genes during oogenesis in trout

Oogenesis
Gene Feb. May Sep. Nov. p value
Mean SD Mean SD Mean SD Mean SD
dnmtla 2.81 2.04 1.19 1.42 0.35 0.43 3.54 4.70 0.109
dnmt1b 1.86" 0.19 1.65 0.35 0.79% 0.23 4.21° 075  <0.001
dnmt3aa 1.24 0.77 1.51 0.47 1.05 0.29 0.88 0.48 0.173
dnmt3ab1 0.55 0.18 0.62 0.22 0.88 0.25 1.97 4.46 0.043
dnmt3ab2 1.27 0.39 1.12 0.23 0.83 0.15 1.30 0.93 0.093
dnmt3bal 1.42° 0.33 1.38° 0.13 0.63 0.16 4.60° 148  <0.001
dnmt3ba2 0.76° 0.14 0.96" 0.16 0.40°% 0.09 0.29% 0.14  <0.001
dnmt3bbal 0.60 0.31 0.52 0.33 0.52 0.33 0.84 0.71 0.749
dnmt3bba2 2.09° 0.06 1.72° 0.30 0.74% 0.24 3.39° 050  <0.001
dnmt3bbb 1.87° 0.32 1.77° 0.43 0.67° 0.20 5.54° 1.78  <0.001
tetla 0.56 0.14 0.61 0.13 0.72 0.11 0.56 0.21 0.139
tetlb 0.85 0.27 0.70 0.20 0.98 0.27 0.54 0.55 0.108
tet2a&b 0.83° 0.14 1.47° 0.44 1.74° 0.28 1.70% 2.87 0.010
tet2c 0.40 0.47 0.55 0.62 1.12 1.32 4.38 6.69 0.609
tet3a 0.70% 0.14 0.82% 0.17 1.52¢ 0.38 0.272 0.18  <0.001
tet3b 0.92 0.15 1.16 0.24 0.81 0.12 1.77 0.72 0.004
tdgaa 1.69° 0.26 1.46° 0.28 0.65° 0.12 6.55° 090 <0.001
tdgab 1.51%® 0.51 1.22° 0.21 0.77 0.13 5.75° 200 <0.001
tdgba 1.24° 0.16 1.43° 0.43 0.66% 0.17 7.16° 233  <0.001

tdgbb 1.88° 0.44 1.76" 0.21 0.74% 0.15 10.65° 298  <0.001




Supplemental Table S5. The mRNA levels of DNA methylation genes during spermatogenesis in trout

Gene May . p value

Mean SD Mean SD Mean SD Mean SD
dnmtla 0.39 0.61 0.07 0.10 1.23 1.46 0.18 0.19 0.354
dnmtib 0.76% 0.86 0.16° 0.03 1.04° 0.39 0.26° 0.07 0.007
dnmt3aa 0.68 0.29 0.69 0.48 0.50 0.22 0.54 0.22 0.594
dnmt3ab1 1.87* 1.47 2.71° 1.17 0.50° 0.16 2.13° 0.95 0.010
dnmt3ab2 0.60 0.26 0.58 0.34 0.42 0.13 0.80 0.23 0.053
dnmt3bal 0.69 0.52 0.61 0.24 0.41 0.35 153 0.73 0.005
dnmt3ba2 1.46 1.26 0.71 0.42 0.87 0.71 2.54 1.17 0.033
dnmi3bbal 1.86% 1.61 1.36% 1.15 0.28° 0.25 2.81° 0.59 0.007
dnmt3bba2 0.15 0.07 0.24 0.08 0.24 0.04 0.30 0.14 0.059
dnmt3bbb 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.030
tetla 1.04* 0.46 1.63* 0.99 0.75° 0.10 2.20° 0.72 0.013
tetlb 1.12* 0.79 1.35% 0.66 0.37° 0.20 1.67° 0.46 0.018
tet2a&b 0.76 0.64 0.98 0.69 0.28 0.13 0.82 0.27 0.101
tet2c 1.92 3.30 0.82 1.15 0.26 0.20 0.67 0.58 0.604
tet3a 0.64 0.33 1.48 121 0.34 0.15 1.42 0.59 0.018
tet3b 0.24 0.13 0.49 0.39 0.10 0.06 0.38 0.20 0.040
tdgaa 0.16® 0.11 0.10% 0.10 0.38° 0.13 0.06" 0.02 0.006
tdgab 0.81% 0.64 0.31a 0.14 1.48° 0.41 0.31° 0.08 0.009
tdgba 0.20 0.11 0.16 0.04 0.33 0.12 0.20 0.09 0.102

0.12 0.03 0.09 0.03 0.15 0.05 0.17 0.04 0.013

tdghb




Supplemental Table S6.

The mRNA levels of DNA methylation genes during ontogenesis in trout

oocyte stageb stage6 stage7 stage8 stage10 stagel2 stagel5 stage22 stage23 stage31
Gene p value
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

dnmtla 1.28%° 222 0.15° 0.16 0.46®  0.50 0.40%°  0.59 013 012 038  0.48 0.89" 058 1.59° 031 17.82% 550 23.12° 497 456 568 3.9E-09
dnmtlb 2.00°  0.80 351° 022 224 142 1.58®  0.93 1.31% 124 0.49°  0.25 1.10*  1.06 1.83°  0.92 12.34% 757 19.02°  4.84 285 219 1.2E-09
dnmt3aa 0.04*  0.02 0.04*  0.04 0.02*  0.02 0.01* 0.01 0.03*  0.05 0.02*  0.01 0.04°  0.05 0.08"° 0.05 1.70° 1.11 2.84°  0.77 2.81° 2.08 4,5E-05
dnmt3abl 0.31*  0.04 0.27*  0.09 0.14*  0.05 017  0.08 017° 015 0.18°  0.07 1.06°  0.99 2.00° 0.97 1049 7.2 16.41¢ 492 7.77%  6.40 2.3E-05
dnmt3ab2 0.03*  0.01 0.15° 0,07 0.06®  0.08 0.04*  0.03 0.08®  0.09 0.10®  0.02 0.75*  0.72 1.55°  0.68 1252 861 22.46° 583 855 691 1.0E-05
dnmt3bal 0.18°  0.03 0.28° 0.05 0.22% 0,18 0.08°  0.05 0.18™  0.20 0.09®  0.05 0.25* 0.3 0.61% 022 6.11" 4.69 8.90" 197 268" 229 1.5E-05
dnmt3ba2 0.01*  0.01 0.00°  0.00 0.00°  0.01 0.00°  0.00 0.02¢ 001 0.04°  0.01 0.51° 048 1.80° 110 12.73%  9.44 18.62° 155 2.96% 249 1.4E-05
dnmt3bbal ~ 0.03®  0.02 0.06° 0.1 0.02*  0.02 0.03®  0.03 0.022  0.01 0.03*  0.01 0.92° 0.78 246°  1.38 20.49¢ 1513 2699  7.90 312° 223 1.4E-05
dnmt3bba2  0.84®  0.38 1.25° 026 0.63* 045 0.55°  0.35 0.77* 073 0.78°  0.33 5.46° 518 5.60°  2.92 16.00¢  10.87 20.80°  3.96 315 239 3.7E-04
dnmt3bbb 408* 287 7.28™ 1.83 329 252 3200 244 476%™  4.83 290° 152 5.17% 551 4.40* 259 14.60*  10.13 19.31°  4.01 2.15° 1.59 1.5E-02
tetla 0.02¢  0.01 0.02¢ 0.01 0.01*  0.01 0.01*  0.01 0.02¢ 0.2 0.03*  0.01 0.16° 0.3 037" 014 5349 331 7.98°  1.80 226° 174 7.6E-06
tetlb 0.02*  0.01 0.02®  0.01 0.01* 001 0.01*  0.01 0.02® 0,01 0.02°  0.00 0.10°  0.09 0.30° 0.17 5.07¢ 3.10 8.40°  1.96 2.66° 205 8.2E-06
tet2a&b 0.01*  0.02 0.00°  0.00 0.00°  0.01 0.01*  0.01 0.02° 0.0 0.05°  0.01 0.24°  0.09 0.48° 0.5 6.59%  4.88 11.28" 275 288 221 5.9E-06
tet2c 0.02%¢  0.03 0.00°  0.00 0.00°  0.00 0.01*  0.02 0.01*  0.02 0.08™  0.05 0.11% 012 0.54° 057 1014 9.69 597"  6.05 408" 6.08 1.9E-02
tet3a 0.01*  0.00 0.01* 0,01 0.01* 001 0.01°  0.01 0.02®  0.03 0.01*  0.01 0.08° 0.3 0.20°  0.08 6.63 473 10.00° 268 3.02¢ 240 1.2E-05
tet3b 017  0.09 0.21*  0.04 0.19° 015 0.11°  0.09 0.38®  0.30 0.17% 0.0 0.83* 027 1.64° 057 9.68¢"  6.34 16.48"  6.22 3.99% 317 1.9E-05
tdgaa 0.79°  0.23 113 0.4 0.71%°  0.67 054® 0.32 0.80 091 0.35*  0.07 0.61  0.64 132  0.72 11.03%  7.63 15.22¢ 271 258 2.00 1.2E-03
tdgab 032" 013 0.41°  0.02 0.27%  0.24 020 0.12 0.25%¢  0.24 0.11° 0.1 0.74™  0.66 1.83°  1.04 14.45°  8.98 18.14" 259 2.71% 218 2.6E-05
tdgba 1.12° 056 1.31° 051 0.90®  0.68 0.31° 0.5 0.77*  0.86 0.39°  0.02 0.45® 034 165  1.04 450 310 539° 283 1.15%  0.90 1.6E-02
tdgbb 1.82"  0.70 227° 037 1.43% 114 1.07*  0.63 1.38%¢  1.40 057*  0.02 0.89®  0.80 1.21% 071 6.73% 457 10.19° 258 2.19% 172 1.9E-02
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Supplementary Fig. S1 In silico analysis of dnmtl in chrodates. (A) Pylogenetic of dnmtl genes. The phylogenetic trees were built using the Maximum
Likelihood method based on the JTT matrix-based model in MEGA7. The tree with the highest log likelihood (-17912.17) is shown. A discrete Gamma
distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 0.6612)). The reliability of the inferred trees was
estimated by the bootstrap method with 500 replications. All accession numbers are specified in parentheses. (B) Syntenic analysis of dnmtl genes. Conserved
synteny around the dnmt1 loci in chrodates. Data were collected with Genomicus software version 01.01, and dnmtl genes in rainbow trout were annotated by
ourselves according to our phylogenetic analysis following ZFIN nomenclature guidelines. chr., chromosome; sc., scaffold.
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Tetraodon(ENSTNIP0O0000019029)

BAH1 domain
dl »
- >
1210 1220 1230 1240 1250 1260 1270 1280
-l-
L-DV--DIKVIE
L-DV--DIKVI

Fugu(ENSTRUP0O0000020321)
Tilapia(ENSONIPO0000001969)
Medaka(ENSORLPO0000034016)
Amazon molly(ENSPFOP0O000000622
Platyfish(ENSXMAPO0000018161 )
Stickleback(ENSGACPO0000018172
Cod (ENSGMOP00000003747)
Salmonlb (XP_014048854.1)
Salmonla(XP_014059406.1) ISBCEDMEL S

== === === = =

M-VE--DIKV I DpyNEK




Troutlb(XP_021480911.1)
Troutla(XP_021413584.1)
Cavefish(ENSAMXP0O0000012561)
Zebrafish(ENSDARPO0000013243)
Gar (ENSLOCP00000009024)
Shark(XP_007910047.1)
Coelacanth(ENSLACP00000012502)
Xenopus (ENSXETP0O0000047703)
Chicken(ENSGALP0O0000056402)
Turtle(ENSPSI1P0O0000003025)

Lizard(ENSACAPOO000004041) K ESENVSLSefel -DV--E1KMVE
Tasmanian devil (ENSSHAPOOO0O001 K EENSMEeel -DM--E1KMVE]

Mouse (ENSMUSP0O0000136669) KV S ENUAMSeET-DP--ETTLPGAED
Rat (ENSRNOPO0O000063831) LVE=ECENMELSYLIZSK V(Y PSiy M M-DP--EAMLPGAEDEKT

]

Pig(ENSSSCP00000052164) LVISCEDMEILSYLISSKV|Y Pl L M-DP--EALMSK)Y-€KT
Human (ENSPO0000345739) LVISCEDMEILSYLISSK V(Y PSl= M M-DP--ESLLEG)Y-€EKT
Lamprey (ENSPMAPO0000002362) S| PSiY M M-ETE-EEKTSKREEKS
Ciona(ENSCSAVP00000010172) 1D Y HRE[gHKE 1 -QD--NRQLPTTRGCVSSFY\{OKIAY Y PE

< < < < < << < <)

Amphioxus(Jgi |Brafl1]204680]e_ SRlgR=V - [RYDE®EN 1 L 1 QFVKFSCKY I LT FDKDFSH EDPDSDYP IKERY-ERTHFCOKINDPDL

BAH1 domain
—>
1300 1310 1320 1330

o P -l-. -l R FETY PEpe
Tetraodon(ENSTN1P0O0000019029) YR IgHVFELL-DE-DSHSEALF
Fugu(ENSTRUP00000020321) 1 [gHVFELL-DE-DSSNALF
Tilapia(ENSONIPO0O000001969) REENDK[gHVFEPLENE-DHBTIMAL]
Medaka(ENSORLP0O0000034016) VIgOALEPLENE-SCBTINVL]
Amazon mol ly(ENSPFOP0O000000622 IEPLENE-DS[ L
Platyfish(ENSXMAPO0000018161 ) [EPLENE-DS[BSINALY
Stickleback(ENSGACP0O0000018172 (=P 1 VDK-DHBSINV L
Cod (ENSGMOP0O0000003747) [EPLGSQ-DHS
Salmonlb (XP_014048854.1) =P IKDE-DHBSINA L
Salmonla(XP_014059406.1) [EP 1 KDE-DHBSINA L
Troutlb(XP_021480911.1) =P 1 KDE-DHBSINA L
Troutla(XP_021413584.1) =P 1 KDE-DHBSINA L
Cavefish(ENSAMXP0O0000012561) [EPLEDE-ET]YS
Zebrafish(ENSDARP00000013243) [EPLEDE-ES|S E
Gar (ENSLOCP00000009024) 1[gRVLEPL-SE-DH®ES
Shark(XP_007910047.1) MERVMESV-DA-KDS
Coelacanth(ENSLACP00000012502) 1[gKVLEP1--D-ESH CCLIATK
Xenopus (ENSXETP0O0000047703) MERVSCPV--E-DLBSNVCHYSTIRIK
Chicken(ENSGALP0O0000056402) 1[gKVASPL--D-EGBGV MITK
Turtle(ENSPSIP0O0000003025) ILKVMEPR--E-EVGNVFNMCLIATK
Lizard(ENSACAP0O0000004041) 1[gRVLEPQ--E-ESEG[WVIFMSMEVKI
Tasmanian devil (ENSSHAPOOO0O001 1GRVT[SPL--E-ELBHNVLYCLCMK
Mouse (ENSMUSP00000136669) VEKVLEQI--E-EVEBCRVYCSSITK
Rat (ENSRNOPO0000063831) VKV LEOL--E-EVBCRVYCSSITK
Pig(ENSSSCP00000052164) V/[@RVMEQL--E-DLBCGRVLGSSATK
Human (ENSP00000345739) IERVLEOL--E-DLMSRVLNYSIATK
Lamprey(ENSPMAPO0000002362) TMCVETRLDDP-EDA I VTMVLIAL KDEVEYRVEY

Ciona(ENSCSAVP0O0000010172) HEV GKNE IKKE-—--ECJ{1 FEFIACKNDVEY
Amphioxus(jgi |Braf11]204680]e_ SGHK|gePL{gL R DHSRKS[E1 g1 VGEQLDDTMGDR
BAH2 domain
< >
1370 1380 1390 1400 1410 1420 1430 1440

P [ Y [P P -
Tetraodon(ENSTNIP00000019029) BVDES M YRKESDY IKGSNLDAPBP[ER
Fugu(ENSTRUP00000020321) MYRKESDY 1 KGSNLDAPRPERIIGR I KE | FCEIMRENG Kb g a
Tilapia(ENSONIP00000001969) MYRKESDY IKGSNLDAP
Medaka(ENSORLPO0000034016) MYRKESDY IKGSNLDAP
Amazon mol 1y (ENSPFOPO000000622 }(YRKESDY IKGSNLDAP)
Platyfish(ENSXMAPO0000018161 ) }(YRKESDY IKGSNLDAP|
Stickleback (ENSGACPO0000018172 }(YRKESDY IKGSNLDAP| KFYRPENTHK|
Cod (ENSGMOP00000003747) }(YRKESDY IKGSNLDAP| KEYRPENTHK|
Salmonlb (XP_014048854.1) }(YRK[gSDY IKGSNLDAP) KFYRPENTHK|
Salmonla(XP_014059406.1) }(YRK[gSDY IKGSNLDAP) KFYRPENTHK|
Troutlb(XP_021480911.1) M YRKEISDY IKGSNLDAP KFYRPENTHK|
Troutla(XP_021413584.1) M YRKEISDY IKGSNLDAP KFYRPENTHK|
Cavefish(ENSAMXP0O0000012561) M YRKESDY IKGSNLDAP KFYRPENTHK|
Zebrafish(ENSDARP00000013243) M YRKESDY IKGSNLDAPEPER KFYRPENTHK
Gar (ENSLOCP00000009024) M YRKESDY IKGSNLDAP[EPER KFYRPENTHK|
Shark(XP_007910047.1) M{YRKESDY IKGSNLDAPPPER NjYRPENTHK
Coelacanth(ENSLACP0O0000012502) YREEISDY 1KGSNLDAPEPYR [MYRPENTHKS
Xenopus (ENSXETP00000047703) MYRKESDY I1KGSNLDAPEPYR KFYRPENTHK|

lKFYRPENTHKS]
SI=Y IKGSN KFYRPENTHKS]
SI=Y IKGSNEDAP KEYRPENTHKS]
SI=Y IKGSNEDAP KFYRPENTHKS]
SDY IKGSNLDAP| KFYRPENTHRES]
SDY IKGSNLDAP| KFYRPENTHKS]
SDY IKGSNLDAP| KFYRPENTHKS]

Chicken(ENSGALP0O0000056402)
Turtle(ENSPSI1P0O0000003025)
Lizard(ENSACAP0O0000004041)
Tasmanian devil (ENSSHAPOOO0001
Mouse (ENSMUSPO0000136669)
Rat(ENSRNOPO0O000063831)
Pig(ENSSSCP00000052164)

Human (ENSPO0000345739) SDY IKGSNLDAP| KFYRPENTHKS]
Lamprey (ENSPMAPO0000002362) }{YRKEISDY I KGSNLDAPEPMRVIGR 1510 1 FCINSRINN S X=010] IK|E I K F Y Rttt
Ciona(ENSCSAVP00000010172) }{YRKESE SIS | AAIKFYRPENTHKIG

Amphioxus(jgi |Brafl1]204680]e_ MY RKEEDYYKGSNEZeP)



BAH2 domain
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1450 1460 1470 1480 1490 1500 1510 1520
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QLYWSDEEVT DM Q c Y ED VEEYSS PDRFYFL EAYN K SFEDPPNHARS V-
OLywsDEEgIvEl Q EYEED Y0 SSECEDRFYFLBEAYNAKIKEFEDPPNHARS
OL ywspeEgvll DuL EY] E NSENCEDRFYFLE EAYSAK B EDPPNHARS (AT
ELYWSDEENELV] RMSE c SV NSEECEDRFYFLBEAYNNREKEFEDPPNHARSI\YA
OLYWSDEENEIV] SMSE EQY O SSECEDRFYFLE EAYN SKEFEDPPNHARS S
®LYWSDEENEIV] SMSE EDL EQY O SSECEDRFYFLE EAYN SKEFEDPPNHARS S
INg /] Q E

ISVEDYNIS SFEDPPNHARSE\AY

Tetraodon(ENSTNIP0O0000019029)
Fugu(ENSTRUP0O0000020321)
Tilapia(ENSONIPO0000001969)
Medaka(ENSORLPO0000034016)
Amazon molly(ENSPFOP0O000000622
Platyfish(ENSXMAPOO000018161 )
Stickleback(ENSGACPO0000018172

Cod (ENSGMOPO0000003747) SVODFES
Salmonlb (XP_014048854.1) TVODFES
Salmonla(XP_014059406.1) TVODFES
Troutlb(XP_021480911.1) TVODFES
Troutla(XP_021413584.1) TVODFES
Cavefish(ENSAMXPO0O000012561) SVEEYST
Zebrafish(ENSDARPO0000013243) SVEDYS
Gar (ENSLOCP00000009024) — 12SVEEYRS
Shark(XP_007910047.1) =T TEN 1 HEYS
Coelacanth(ENSLACP0O0000012502) EDLIIES] EYS

Xenopus(ENSXETPO0000047703) EDLEH TI EYN]
Chicken(ENSGALP00000056402) EDLZEIES] DYS
Turtle(ENSPSI1P00000003025) EDLEE V SPTVPPELGRSLV

Lizard(ENSACAPO0000004041) TENIEDYE

TECIQDYS ©

- LIS 18DYS0 GPDRFYFL
Rat(ENSRNOPO0000063831) SAESII0DM(SOECIEDRFY FL] SFEDPPNHARS(H
Lamprey(ENSPMAPOO0O00002362) —————————— = — o

Tasmanian devil (ENSSHAPOOO0001
Mouse (ENSMUSP00000136669)

Pig(ENSSSCP00000052164) -PIECLODFSACEP DR SFEDPPNHARS(
Human (ENSPO0000345739) -PECV[)VYSMCEPNNRARE SFEDPPNHARS(
Ciona(ENSCSAVP0O0000010172) LKST WL YWUDEENA Q CE VSP. IEE =0/ MVRSFRAGV
Amphioxus(jgi |Brafl1]204680]e_ MLYWSDEE Q DVSVED LH PESKEFEEPPNIA -
Dcm domain

({4

<
<«

1550 1560 1570 1580 1590

I U U R D
WCK-AASE-SQDTPNEPQ-TL
GK-AAQD-SHDTPNEPQ-MP
ICK-ASAA-QEQLDSQPQPKP
IGK-ASQE-QQDSNVGPQ-MP
CK-ASQE-PQESRTEPQ-TL
CK-ASQE-PQESRTEPQ-AL
CKAAAQE-QQDSQNEPQ-AV]
CK-SSAP--QEDVQEPQ-VP
ICK-SSSA-QEPPDQEPQ-DP
ICK-SSSA-QEPPDQEPQ-DP

Tetraodon(ENSTN1PO0000019029)
Fugu(ENSTRUP00000020321)
Tilapia(ENSONIPO0O000001969)
Medaka(ENSORLPO0000034016)
Amazon mol ly(ENSPFOPO000000622
Platyfish(ENSXMAPOO000018161 )
Stickleback(ENSGACP0O0000018172
Cod (ENSGMOP0O0000003747)
Salmonlb (XP_014048854.1)
Salmonla(XP_014059406.1)
Troutlb(XP_021480911.1) K-SSSA-QEPPDQEPQ-DP|
Troutla(XP_021413584.1) K-SSSV-QEPPDQEPQ-DP|
Cavefish(ENSAMXP0O0000012561) = ----H[NeINeIN-([JelEN- - - ——————- SSQ--DVPEQEAQ-EL]
Zebrafish(ENSDARP0O0000013243)
Gar (ENSLOCP00000009024)
Shark(XP_007910047.1) SK-ATAE-PEQTEQENA-ES]
Coelacanth(ENSLACP00000012502) K-ASVP-SEQTEQETA-ES
Xenopus (ENSXETP00000047703) [EIEINER TOTNSSNCK-TASK-SENEQONCG-D-|
Chicken(ENSGALP00000056402) K-SSTT-CEQSEPEPT-EL]
Turtle(ENSPSI1P0O0000003025) HAGV-GSTR-LPSALSRPT-AL
Lizard(ENSACAPO0000004041) SH K-SSTA-SEHSEHEAA-KM
Tasmanian devil (ENSSHAPOOO0O001 SRGK--SVA-VEPSEQETI-E

KSSSSTVQEQLDQEPQ-DLEP

Mouse (ENSMUSPO0000136669) HQ-VSEP-————- KEPE
Rat(ENSRNOPOO000063831) PQ-VSEP-————- KEPE
Pig(ENSSSCPO0000052164) TSQ-TCEP—————— SELETEI
Human (ENSPO0000345739) PSQ-ACEP-————- SEPEIEI
Lamprey(ENSPMAPOOO00002362) === == mmmmmmm
Ciona(ENSCSAVP00000010172) QKL INE ~KPKLTELTKVTKVTKATKEESKLVSDDEVD-KNAFRELHTINEIECHIRSEE=0R - - - - JAEPAYR
Amphioxus(jgi |Brafl1]204680]e_  ---- K [Keli ey - BGK-SSEA--ESKEQQPP-SP MR DVFAGCGGLSEGFHQARSEEG | IXSIIN/A
* % *
Motif |
Dcm domain
< »
1610 1620 1630 1640 1650 1660 1670 1680

P (P (P (P [P [ P [P P (P PP (P (PP [P |
Tetraodon(ENSTNIP00000019029) 1 GE LPQKGDVEMLCGGPPCQGFSGMNRFNSRTYS]
Fugu(ENSTRUP00000020321)
Tilapia(ENSONIP00000001969) LPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS!
Medaka(ENSORLPO0000034016) LPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS!
Amazon mol ly(ENSPFOP0000000622 LPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS!
Platyfish(ENSXMAPOO000018161 ) LPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS!
Stickleback(ENSGACPO0000018172 LPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS!

Cod(ENSGMOP00000003747) [=PAAQAFRLNNPGHTVFTEDCNVLLKLVMSGE] LPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS]



Salmonlb (XP_014048854.1) 1EMWEPAAQAFRLNNPGHTVFTEDCNVLLKLVMSGENTNSLGQRELPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS

Salmonla(XP_014059406.1) 1EMWEPAAQAFRLNNPGHTVFTEDCNVLLKLVMSGENTNSLGQRELPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS
Troutlb(XP_021480911.1) 1EMWEPAAQAFRLNNPGHTVFTEDCNVLLKLVMSGENTNSLGQRELPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS
Troutla(XP_021413584.1) 1EMWEPAAQAFRLNNPGHTVFTEDCNVLLKLVMSGENTNSLGQRELPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS
Cavefish(ENSAMXP0O0000012561) 1EMWBPAAQAFRLNNPGHITVFTEDCNVLLKLVMS

Zebrafish(ENSDARP0O0000013243) 1EMWBPAAQAFRLNNPGHIITVFTEDCNVLLKLVMS
Gar (ENSLOCP0O0000009024)
Shark(XP_007910047.1)
Coelacanth(ENSLACP0O0000012502)
Xenopus (ENSXETPO0000047703)
Chicken(ENSGALP00000056402) T1EMWSPAAQAFRLNNPGHUTVFTEDCNVLLKLVMSGENTNSLGQNLPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS)
Turtle(ENSPSI1P0O0000003025) T1EMWSPAAQAFRLNNPGHUTVFTEDCNVLLKLVMSGENTNSLGQNLPQKGDVEMLCGGPPCQGFSGMNRFNSRTYSKFKNS)
Lizard(ENSACAP0O0000004041) 1EMWSPAAQAFRLNNPGHITVFTEDCNVLLKLVMSGENTNSLGQNLPQKGDVEMLCGGPPCQGFSGMNRFENSRTYSKFKNS]
Tasmanian devil (ENSSHAPOOO0O001
Mouse (ENSMUSPO0000136669)

Rat (ENSRNOPO0O000063831)
Pig(ENSSSCP00000052164)
Human(ENSP0O0000345739)
Lamprey(ENSPMAPO0000002362)

Ciona(ENSCSAVP00000010172) [MWEPAAQANMRLNNPG] EM GINESIHOGQRML PQKGDVE[ELCGGPPCQGFSGMNRFNSREY SHFKNS
Amphioxus(Jgi |Brafl1]204680]e_ Wl=PAAQANRLNNP[Bl® D| 1 SN TNSHGQ&L PQKGDVEML CGGPPCQGFSGMNRFENSREY S@FKNS)

*k k% *
Motif IV
Dcm domain
d »
- L
1690 1700 1710 1720 1730 1740 1750 1760

B PP FPD PP PR PR PR PR PR PR Fre|
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRE IJLAAAPGE[EL P
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAIUJLAAAPGE[EL P
SMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
SMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
SMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
SMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAIJLAAAPGEKLP[H
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAIJLAAAPGEKLP[H
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
BISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
INSMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[H
INSMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
ISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILILAAAPGEKLP[S
ISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRA N LAAAPGEKLPS
SSMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAIvLA@APGEKLPM
RSMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAIvLAAAPGEKLPM
SMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRA NLAAAPGEKLP
SMVLKLTLRCLVRMGYQCTFGVLQG.GHﬂLm

Lizard (ENSACAPO0000004041) IRSMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRALAAAPGEKLP
Tasmanian devil (ENSSHAPOOO0001 IRSMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILAAAPGEKLP(
Mouse (ENSMUSP0O0000136669) LVVS[ELSYCDYYRPRFFLLENVRNFVSHMRSMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILLAAAPGEKL PN
Rat (ENSRNOPO0000063831) LVVS[ELSYCDYYRPRFFLLENVRNFVSFRRISMVLKLTLRCLVRMGYQCTFGVLQAGQYGVAQTRRRAILLAAAPGEKL PN
Pig(ENSSSCP00000052164)
Human (ENSPO0000345739)
Lamprey(ENSPMAPOOO00002362) === ————— ===~ m

Tetraodon(ENSTNIP0O0000019029)
Fugu(ENSTRUP0O0000020321)
Tilapia(ENSONIPO0000001969)
Medaka(ENSORLPO0000034016)
Amazon molly(ENSPFOP0O000000622
Platyfish(ENSXMAPOO000018161 )
Stickleback(ENSGACPO0000018172
Cod (ENSGMOP00000003747)
Salmonlb (XP_014048854.1)
Salmonla(XP_014059406.1)
Troutlb(XP_021480911.1)
Troutla(XP_021413584.1)
Cavefish(ENSAMXP0O0000012561)
Zebrafish(ENSDARP0O0000013243)
Gar (ENSLOCP0O0000009024)
Shark(XP_007910047.1)
Coelacanth(ENSLACP00000012502)
Xenopus(ENSXETPO0000047703)
Chicken(ENSGALPO0000056402)
Turtle(ENSPSI1P0O0000003025)

Ciona(ENSCSAVP00000010172) LVVSMLSYCDYYRPRFFLLENVRNFVSFKN¢ MRMGYQCTFGLILQAGNYGVEQTRRRAI[JLAAAPGEKLP]
Amphioxus(jgi |Brafl1]204680]e_ [NAYSFESTe Al K ==NRE YN = =NS) [IRMGYQCTFGVLQAGNYGVAQTRRRAI[ILAAAPGEKLPY
*
<
Motif VI
Dcm domain
dl »
- >
1770 1780 1790 1800 1810 1820 1830 1840

Tetraodon(ENSTN1PO0000019029)
Fugu(ENSTRUP00000020321)
Tilapia(ENSONIPO0O000001969)
Medaka(ENSORLPO0000034016)
Amazon mol ly(ENSPFOP0O000000622
Platyfish(ENSXMAPOO000018161 )
Stickleback(ENSGACP0O0000018172
Cod (ENSGMOP0O0000003747)
Salmonlb (XP_014048854.1)
Salmonla(XP_014059406.1)
Troutlb(XP_021480911.1)
Troutla(XP_021413584.1)
Cavefish(ENSAMXP0O0000012561)
Zebrafish(ENSDARP00000013243)
Gar (ENSLOCP00000009024)




Shark(XP_007910047.1)
Coelacanth(ENSLACP00000012502)
Xenopus(ENSXETPO0000047703)
Chicken(ENSGALP0O0000056402)
Turtle(ENSPSI1P0O0000003025)
Lizard(ENSACAP0O0000004041)
Tasmanian devil (ENSSHAPOOO0001
Mouse (ENSMUSP00000136669)

Rat (ENSRNOP0O0000063831)

YUE I SYNGEPQSWFQRQ | RGJJQY

VDR KSAYSNUISEM IR ER T | TVRDTMSDLPEYRNG

VDEKIQAYSNUTERL

VDIKINEYSNUITRER
R

P
VB ORKFVENIG-&TYSCP
VORKEY SN TRR VNS
VORKEYSNITRR IS
- P

- P

P

FPEPLHVFAPRACQiSV VDDiKF SN TRRUGSIARR T | TVRDTMSDLPE IRNG

[EPEPLHVFAPRACEILSV|
[EPEPLHVFAPRACEILSV|
[EPEPLHVFAPRACEILSV|
[EPEPLHVFAPRACEILSV|

v
?

RTITVRDTMSDLPEI
RTITVRDTMSDLPEI

VDIKINEYSNUITERIESS]

Pig(ENSSSCPO0000052164) 5PEPLHVFAPRACEL SVYVDEKEEY SN TRRISS Q
Human (ENSP00000345739) [ZPEPLHVFAPRACSLEVYVDEK NG SN TRR IS =R T 1 TVRDTMSDLPEYRNGASIIE 1 SYNGEPQSWFQRQERG

Lamprey (ENSPMAPO0000002362)
Ciona(ENSCSAVP00000010172)
Amphioxus(jgi |Brafl11]204680]e_

Tetraodon(ENSTN1PO0000019029)
Fugu(ENSTRUP00000020321)
Tilapia(ENSONIPO0O000001969)
Medaka(ENSORLPO0000034016)
Amazon mol ly(ENSPFOP0O000000622
Platyfish(ENSXMAPOO000018161 )
Stickleback(ENSGACP0O0000018172
Cod (ENSGMOP0O0000003747)
Salmonlb (XP_014048854.1)
Salmonla(XP_014059406.1)
Troutlb(XP_021480911.1)
Troutla(XP_021413584.1)
Cavefish(ENSAMXP0O0000012561)
Zebrafish(ENSDARP00000013243)
Gar (ENSLOCP00000009024)
Shark(XP_007910047.1)
Coelacanth(ENSLACP00000012502)
Xenopus(ENSXETPO0000047703)
Chicken(ENSGALPO0000056402)
Turtle(ENSPSI1P0O0000003025)
Lizard(ENSACAP0O0000004041)
Tasmanian devil (ENSSHAPOOO0001
Mouse (ENSMUSP0O0000136669)

Rat (ENSRNOPO0000063831)
Pig(ENSSSCP00000052164)

Human (ENSP00000345739)
Lamprey(ENSPMAPO0000002362)
Ciona(ENSCSAVP00000010172)
Amphioxus(jgi |Brafl1]204680]e_

YR 5SS/ - DVKY TN K- TP P L R TSNP S S BAREE P R [IREROF
NPEREHVFEPRACHLEVE DK RS SIERRARY < 1 1710 isDLPR | RNGREAIE | SYBGEPESYFOR] RG]
* **kx

Motif VI

Dcm domain

A

1860 1870 1880 1890 1900 1910

QP 1 LRDH I CKDMSALV/d
QP 1 LRDH I CKDMSALV/d
QP 1 LRDH I CKDMSALV/d
QP 1 LRDH I CKDMSALV/d
QP 1 LiSDH I CKD{ESAL
QP 1 LiSDH I CKD{ESAL
QP 1 LiSDH I CKD{ESAL
QP I L{DH I CKD[ESAL
QP I LRDH I CKDMSAL
QP ILRDH I CKDMSAL
QP I LRD1 CKDMSAL
QP I LRDH I CKDMSAL
QP I LRDHYCKDMSAL
QP I LRDH|YJCKDMSAL
QP I LRDH I CKDMSAL
QP I LRDH I CKDMSAL
QP I LRDH I CKDMSAL
QP I LRDH I CKDMSAL
QP I LRDH I CKDMS[gL
QP I LRDH I CKDMSALYV|
QP I LRDH I CKDMSALYV|
QP I LRDH I CKDMSAL YV

Q€)Y/LRDH I CKDMSAL' RV=E | PLEPGSDWRIEI=ERING S| SDCSIINAY DYHBINNOEKSST(era SOAE-EK
QP I LRDH I CKDMYAL V[SBRMRHYPLAPGSDWRDLPNE] SRIESSSKLEQ| EDKKNGHISS] SAE-ET

* %

Motif VIII

Dcm domain

< »
N}

>
1930 1940 1950 1960 1970 1980 1990 2000

Tetraodon(ENSTN1P0O0000019029)
Fugu(ENSTRUP00000020321)
Tilapia(ENSONIPO0O000001969)
Medaka(ENSORLPO0000034016)
Amazon mol ly(ENSPFOP0O000000622
Platyfish(ENSXMAPOO000018161 )
Stickleback(ENSGACP0O0000018172
Cod (ENSGMOP0O0000003747)
Salmonlb (XP_014048854.1)
Salmonla(XP_014059406.1)
Troutlb(XP_021480911.1)
Troutla(XP_021413584.1)
Cavefish(ENSAMXP0O0000012561)
Zebrafish(ENSDARP00000013243)
Gar (ENSLOCP00000009024)
Shark(XP_007910047.1)
Coelacanth(ENSLACP00000012502)
Xenopus (ENSXETP00000047703)
Chicken(ENSGALP00000056402)
Turtle(ENSPSI1P0O0000003025)

N EEEE PEEE FEPY FRPY PP FITE PR PR PR FErr FEED T PR PR P |
DIFgABRQFNTL IPWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY|
DIFARRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]
DIgSIPROFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]
DIFARRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]
DEABRQFNTL IPWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]
DEABRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHJEQHRVVSVRECARSQGFPDTY|
DRARRQFETL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY)
DIFABRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]




Lizard(ENSACAP0O0000004041)
Tasmanian devil (ENSSHAPOOO0O001 P
Mouse (ENSMUSP00000136669)
Rat (ENSRNOPO0000063831) T

DIRABRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]
DIRABRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]
IPESRQFSTLIPWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDSY
DIRASRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY]
Pig(ENSSSCP00000052164) DIFARRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY|
Human (ENSPO0000345739) DIFARRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY|
Lamprey (ENSPMAPOOO00002362) ——— === = — o o
Ciona(ENSCSAVP0O0000010172) 8 COUPROFNTLYPWCLPHTGNRHNIWAGLYGRLEWDGYFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDE)Y|
Amphioxus(jgi |Brafl1]204680]e_ DEIBRQFNTL I PWCLPHTGNRHNHWAGLYGRLEWDGFFSTTVTNPEPMGKQGRVLHPEQHRVVSVRECARSQGFPDTY|
*
<>

*kk

Motif IX

Dcm domain

d |-
| >
2010 2020 2030 2040 2050 2060 2070 2080
ST PETR Preey Py P SRET PETT EErey EEPEY PETEy B -l----
Tetraodon(ENSTN1PO0000019029) ZEIN | GOV ERS RIY TN TIK CV TMRMK - QEQAS -~ AWQNNV
Fugu(ENSTRUP00000020321)
Tilapia(ENSON1PO0O000001969)
Medaka(ENSORLPO0000034016)
Amazon mol ly(ENSPFOP0O000000622
Platyfish(ENSXMAPOO000018161 )
Stickleback(ENSGACP0O0000018172
Cod (ENSGMOP0O0000003747)
Salmonlb (XP_014048854.1)
Salmonla(XP_014059406.1)
Troutlb(XP_021480911.1)
Troutla(XP_021413584.1)
Cavefish(ENSAMXP0O0000012561)
Zebrafish(ENSDARP00000013243)
Gar (ENSLOCP00000009024)
Shark(XP_007910047.1)
Coelacanth(ENSLACP00000012502)
Xenopus (ENSXETP00000047703)
Chicken(ENSGALP00000056402)
Turtle(ENSPSI1P0O0000003025)
Lizard(ENSACAP0O0000004041)
Tasmanian devil (ENSSHAPOOO0001
Mouse (ENSMUSP0O0000136669)

Rat (ENSRNOPO0000063831)
Pig(ENSSSCP00000052164)

Human (ENSP0O0000345739)
Lamprey(ENSPMAPO0000002362)
Ciona(ENSCSAVP00000010172)
Amphioxus(jgi |Brafl1]204680]e_

HLLIDKHREVGNAVPPPIEIN
SLILDKHRQVGNAVPPPEY
* * *

Motif X

* Conserved motif

Supplemental Fig. S2 Dnmtlprotein sequences alignment. All the protein sequences were aligned with the
MUSCLE method in MEGA software. Conserved domains were noted above. Conserved motifs were marked with

an asterisk (*).
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Stickleback (ENSGACP00000009407

Cod (ENSGMOP00000019846)

Rainbow trout (XP_021470020.1)

Atlantic salmon (XM 014143600.1
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Golden line barbell (XM 0164978
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kGolden line barbell (XM 0164754
Human (ENSP00000328547)

Pig (ENSSSCP00000007722)

Mouse (ENSMUSP00000051830)

Rat (ENSRNOP00000015482)

Mouse (ENSMUSG00000082079)
Chinese hamster (ENSCGRP0000001
Rat (UCSC RGSC 5.0/rn5 chr3)
Chicken (ENSGALP00000052985)
Lizard (ENSACAP00000009682)

( Elephant_shark (SINCAMP00000014
Coelacanth (ENSLACP00000009510)
Spotted gar (ENSLOCP00000006885
Tetraodon (ENSTNIP00000009615)
Fugu (ENSTRUP00000031152)
Stickleback (ENSGACP00000013579
Tilapia (ENSONIP00000018686)

< Amazon_molly (ENSPFOP0000001143

A

} DNMT3C

Platyfish (ENSXMAP00000009160)
Medak (ENSORLP00000025108)
Cod (ENSGMOP00000016142)
Rainbow trout (XP_021471392.1)
Atlantic salmon (XM 014146292.1
Rainbow trout (XP_021422181.1)
Atlantic salmon (XM 014135215.1 -
?Zebrafish(ENSDARP00000053417)

Golden line barbell (XM 0164651
Spotted gar (ENSLOCP00000006834 -MAVNVRLTSDAGDKYDRVELLAWLNDSLQTK
Tetraodon (ENSTNIP00000003297)  ——-————m—m e e e e e e PVGTPESVQKQSNGLHLVAWVNDLLKIN
Fugu (ENSTRUP00000012966) MASTPVETPQFIKKKSKGLHLVNWVNNLLKTD
Medaka (ENSORLP00000018521) @ = ——--—-—mm e e e e e e e MAGTEAVLVKWLNNLLKTN
Amazon_molly (ENSPFOP0000000632 MAGSPVVNPISTRDKSSRFYVVSWINRLLKTN
Platyfish (ENSXMAP00000011441) MAGSPVVTPNSIRDKSSRFYVVSWINRLLKTD
Stickleback (ENSGACP00000015822 MASAVVAIPDAIRDKSSRIYLVSWYNNLLKTN
Tilapia (ENSONIP00000021143) =  ——--—— = - —— oo e MESTVVRTSDSFTDENFYLKWINSLLKTN
Cod (ENSGMOP00000021057) MATNDIVLPDETQEKCSRYSLLRWLNNTLKVK Dnmt3bba
Rainbow trout (XP_02 1472161.1) MATNVDLDQTPDATAEKCSSFELLDWLNKTLDIK
Atlantic salmon (XM_O 14146676. MATNVDLDQTPDATAEKCSRFELLDWLNKTLDIK
Rainbow trout (XP_02 1422885.1) MATYVDPDQTPDATAEKCSRFEVLDWLNKILDIK
Atlantic salmon (XM_O 14136242.1 MATYVDPDQTPDATAEKCSRFEVLDWLNKILDIK
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Atlantic salmon (XM_014135212 .1 MGRLYSRSELSIQYPGARGVSSWLGQTIDKQRVWDSENAMKRKGER( LEMAVNVQVKPGEKHNHYELLAWLNESLQTR
Zebrafish (ENSDARP00000074994) MVADVKIGDDKQSLCELLDWLNGLLQAT
Golden line barbell (XM_Ol 64450 MVVNVKIGDEKHNLSELLDWLNHILHAT
Zebrafish (ENSDARP00000118597)
Golden line barbell (XM 0165118
Lamprey (ENSPMAT00000008525)
Lamprey (gi|1304463388|gb|PIZI0
Lamprey (ENSPMAT00000007628)
Ciona_savignyi (ENSCSAVG0000000
Ciona_savignyi (ENSCSAVP0000002
European amphioxus (Sc0000092)

Dnmt3bbb

—
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Rainbow trout (XP_021422885.1)
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Zebrafish (ENSDARP00000074994)
Golden line barbell (XM 0164450
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FT-KVEQICSGAAYCQLMDWLFPGSMDLNKIKFQAQEELEFIHNYNLLOKSFRKTGVTKVIPVDELVKGAFQINFQFLKW
FKGTIHPVSIGACHCQIMDRVIPGSVDMSKVRFEAQCEDDYRHNFGLLRHAFRENSIAKSIPVEALVKGDFRSNLELLKW
FK-DVQQFGSGACHCQIMDWVIPGSVDMSKVKFDAQCKDDYRHNFSLLCDAFRNNSITRTVPVENLIIGDFQSNLDLLRW
FQ-EVQEMSSGACYCQIMDCTIPGSIDLAKVKFDAQCEDDYKHNFTLLOQEAFKKQGITEGIPVEELIQGDIKTNSEFLKW
FK-NVQEMGTGACQCOMMDCTFPGSIDMAMVKFDAQSKEDFRHNFNLLODAFNQKGVKKTIPIDGLIEGDFKTCYEFMKW
FK-NVQEMGTGACQCOMMDCTFPGSIDMAKVKFDAQSKEDFRHNFSLLODAFKLKGVKKTIPVDGLIEGDFKTCYEFMKW
FK-DVQEMGSGACQCQIMDCIIPGSIAMTKVKFDAHSEDDCKHNFRLLHEAFSKNGLTKIIPIEELIQGDLKVHFDLLKW
FK-NVEEMGSGACHCOMMDCVEPGSVDMTKVKFDAQSEDDCKHNFSILHEAFSTNGITKKIPVEKLIKGDENSNFKELKW
FN-HVSQTCSGATHCQFMHWLEPGSLDMSQVKFQAQNEGEFRHNYNLLOEAFDRSGITKGIPVGELVTGSFKANEVELKW
FT-RVENICSGSCYCQLMDWIFPGCIDLSTVKFQAQDTSDFLHNYNMLOAGFNKTGVTKTVPVEELINGKFHPNFIFLKW
FT-EVEQICSGSCYCQLMDWIFPGCIDLSTVKFQAQDMSDFLHNYNMLOAGFNKTGVTKPVPVEELINGKEFQPNFIFLKW
FT-RVEQICSGSCYCQLMDWLEPGCIDMSTVKFQAQDTPDFIHNYNLLOAGFRKTGVTKEVPVEELMNGREFQPNEVELKW
FT-RVEQICSGSCYCQLMDWLEPGCIDMSTVKFQAQDTPDFIHNYNLLOAGFRKTGVTKIVPVEELMNGREFQPNEVELKW
FT-QVEQCRSGACFCQLIDLLFPGTINLKKVKFESQKRSDFMONYGLLOAAFRDLEVTEPVPVNELLSGKFRPNEFTYLKW
FT-QVEQCRSGACFCQLMDLLEFPGSIDMSKVKFESQKRSDFIQNYSLLOTAFRKSGVKEPVPVKQLLTGKFRANFTEFLKW

FT-KVEQTCSGAAFCQLMHWLEPGSVDVHRVRFHASDEVDARHNY SVLOAGFGRSGVIKSIPVEGLIGGSSEASLDEFLOW
FT-KVEQTCSGAAFCQLMHWLEPGSVDVQRVRFQASDEVDALHNYSVLOAGFRRSGVIKSIPVEGLIGGSSEASLDEFLHW
FS-QVEDTCSGAAFCQLMDIIQPGSIDVTKVNFTAEENLDILNNYNLLOQEAFSKAQIQKELELTLLVNGDIMTTCDLLTW
FS-QLEHTCSGAAFCRLMDIIHPGSIDINKVKFTAKENADILDNYSLLOQEAFSKAQIKKELELKLLVNGDILKTLDLLTW

} DNMT3C
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Dnmt3bbb
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FKSFFQANLKGQVYNPVEARQGODIQPARFRFRSPOQRLHLEDCNSASRSPSQSGGLETNTDEEALGKYQRKRIIYEDIWR
FKREFQANLVGQVYNPVEARQGOEIQPARPPLRSPQGLGRRSASRNPSQSGGLETDTDEEALGKYQRKRIVYEDIWRETY
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TSCFLOQSAAARYLEEHDARILRSKKSL VEDALRACDEPAALPHFCEQALSFYAAL
ASRFLQPNAAARYLNEHDAQILKNKKH---——— -VEDFLKTEEAAEVLPQLOEELLQFYVAA
TSRFLOPNAAARYLNEHNAQILKNKKHH
TSYFLOPEAAARFTKERNPRILEGKKE-———-——
TSYFLSPQAADRFLIERDVQILKNKNE-———-——
AAHFLNPQAAERFLEEHDARVL-——-——--—==-—

—————— VEDFLKTSEAAEALPLLOEDVLSEFYIAL
WLGSAVEELLD--EPLTQQFLSFYMTL

ASSFLRPQAVVLFLKERDAFLLKTTKFH------ LPGAELNVGGAV----VEDFLCESSETGSEALQLLQEQALSFYTAL
ASSFLRPQAVVDFLKERDTFLLKTTKFH------ LAGAELNVGGAV----VEDFLCELSETGSEALKLLOQEQALSFYTAL
ASSFLRPQAVVRFLKERDVSLLKTTKFH-----— LPGPELNVGGAA----VEDFLCESSESGGEALQFLOMOALAFYTAL
ASSFLRPQAVVRELKERDVSLLKNTKFH---—-— LPGPELNVGGAA----VEDFLCESSESGSEALQFLOQEQALSFYTAL
ASSFLRPQAVIRYLKEQDPAILDNEAFC------ LPAAELSLGGVL-----EDFISAREEELADFLSTFYNECLAIYKTL
ASSFLRPQAVIRYLKERDPAILENSTFC------ LPATELSLGGVI----- EDFISAREEELADYLNVFHDECLAFYKTL
AASFLHPSASSCEFVRRWDLCILODKENL------ LLSCDVDIGASARDVLGSTALTEQDR------ NDFFNAATTFYKAV
TTSICRPHAVDRFLLGGSSFLLORELDLLHGDELLPVAEVNVGPRA--~--SDFMWAFGPSLGEQNLARFLKDAQAFYRAA
ATNLLRPSVAEHFFTMRDVRVLODGTK------— LLPITEVQVGARA---REFLWATAVVDLGEQERRDFLKDAATEYKAA

AASFLRSPAVDRFLRRREPTLLVNEKD------—

AASFLRSPAVDRLLRRWELTLLGNEDH
TQSFLRPKAAEYFHRRGKTSLVQETVGH
TTRFLRPKAAEFFLRRGKTSLIQDTVG------
TQSFLRPKAAEYFHRRGKTSLVQETVG------
TASFLRPKTAELFHRRGKTSLIQETVGH
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Human (ENSP00000264709)

Pig (ENSSSCP00000019203)

Mouse (ENSMUSP00000020991)

Rat (ENSRNOP00000046524)
Chicken (ENSGALP00000048074)
Lizard (ENSACAP00000007951)
Coelacanth (ENSLACP00000014690)
Elephant shark (SINCAMP00000011
Spotted gar (ENSLOCP00000020139
Tetraodon (ENSTNIP00000022331)
Fugu (ENSTRUP00000009049)
Medaka (ENSORLP00000022087)
Tilapia (ENSONIP00000006964)
Platyfish (XP_023203761.1)
Amazon_molly (ENSPFOP0000001500
Stickleback (ENSGACP00000009407
Cod (ENSGMOP00000019846)
Rainbow trout (XP_021470020.1)
Atlantic salmon (XM 014143600.1
Zebrafish (ENSDARP00000091093)
Golden line barbell (XM 0164978
Tetraodon (ENSTNIP00000022492)
Fugu (ENSTRUP00000024460)
Stickleback (ENSGACP00000015064
Tilapia (ENSONIP00000001330)
Platyfish (ENSXMAP00000036171)
Amazon_molly (ENSPFOP0000001799
Cod (ENSGMOP00000020958)
Rainbow trout (XP_021429488.1)
Atlantic salmon (XM 014197582.1
Rainbow trout (XP_021440975.1)
Atlantic salmon (XM 014211429.1
Zebrafish (ENSDARP00000108609)
Golden line barbell (XM 0164754
Human (ENSP00000328547)

Pig (ENSSSCP00000007722)

Mouse (ENSMUSP00000051830)

Rat (ENSRNOP00000015482)

Mouse (ENSMUSG00000082079)
Chinese hamster (ENSCGRP0000001
Rat (UCSC RGSC 5.0/rn5 chr3)
Chicken (ENSGALP00000052985)
Lizard (ENSACAP00000009682)
Elephant shark (SINCAMP00000014
Coelacanth (ENSLACP00000009510)
Spotted gar (ENSLOCP00000006885
Tetraodon (ENSTNIP00000009615)
Fugu (ENSTRUP00000031152)
Stickleback (ENSGACP00000013579
Tilapia (ENSONIP00000018686)
Amazon_molly (ENSPFOP0000001143
Platyfish (ENSXMAP00000009160)
Medak (ENSORLP00000025108)

Cod (ENSGMOP00000016142)
Rainbow trout (XP_021471392.1)
Atlantic salmon (XM 014146292.1
Rainbow trout (XP_021422181.1)
Atlantic salmon (XM 014135215.1
Zebrafish (ENSDARP00000053417)
Golden line barbell (XM 0164651
Spotted gar (ENSLOCP00000006834
Tetraodon (ENSTNIP00000003297)
Fugu (ENSTRUP00000012966)
Medaka (ENSORLP00000018521)
Amazon_molly (ENSPFOP0000000632
Platyfish (ENSXMAP00000011441)
Stickleback (ENSGACP00000015822
Tilapia (ENSONIP00000021143)
Cod (ENSGMOP00000021057)
Rainbow trout (XP_021472161.1)
Atlantic salmon (XM 014146676.
Rainbow trout (XP_021422885.1)
Atlantic salmon (XM 014136242.1
Zebrafish (ENSDARP00000046459)
Golden line barbell (XM 0164740
Tetraodon (ENSTNIP00000009617)
Fugu (ENSTRUP00000030962)
Platyfish (ENSXMAP00000009128)
Stickleback (ENSGACP00000013567
Atlantic salmon(XP_014001845.1
Rainbow trout (XP_021422185.1)
Atlantic salmon (XM 014135212.1
Zebrafish (ENSDARP00000074994)
Golden line barbell (XM 0164450
Zebrafish (ENSDARP00000118597)
Golden line barbell (XM 0165118
Lamprey (ENSPMAT00000008525)
Lamprey (gi|1304463388|gb|PIZI0
Lamprey (ENSPMAT00000007628)
Ciona_savignyi (ENSCSAVG0000000
Ciona_savignyi (ENSCSAVP0000002
European amphioxus (Sc0000092)

TAQIMONLP--LNDTLLRNISILLNPSCKLK---ITGKVVADLATHLGLCKRPEETTQLIDEFLEYQLLENDEAQVLP--
TRCVAETLP--LSERTRQSVAHLLNPRGWLH---LAGKAVGRLGGELGVCSSAEDAARLTQEFLOHRGEGEEVEG---~-~-
TRCITEKLP--LGEGVLKSIAQLLSPHRWLK---VAGKAVGELGTQLGICSSAEDATQLTDEFLOHRLLE--—-----—-—
TGCIAEELP--LSVKALRSIAQLLSPQSWLK---VTSAQVKELGTQLGVCNSTDEIRQLTEEFLECKPTREVGPHAGTTV
TCCIAEELP--LSDTVLRNVAQLLNPESSLK---VTDVAVEDLGRKLGVCSS-PEEVRQLKQEFSEYQQAEEERSDQGEN
TCCIAEELP--LSDTVLRNIAQLLNPESSLK---VTDVAMEELGRKLEVCSSPEEVRQLKQEFREYQQAEEERSNQGVNG
TGCIAKELP--LSDQVLSGIAQLLNPDSRGS---LSGKEVEKLGTSLKVCSS-PEEVEQLTREFLEYQQAERGDKEPSGV
TGCIAEELP--LNDSVLKSIAQLLNPQSRLK---VTEETVGELGTKLGICNSPEEVKQLTNEFLEYQKAQEKEAE--—-~
TGLIAKEVP--LSDRILKSMAQLLNPETKLK---VIDTAVEELGKRLGVCSTEGEVNQLTKELLEYQOREEEEEEEDGEH
TARVAEGLP--LSDGVLRSMAQLLSPQGRLK---VTGKAVGELGAKLGLCSS-PEEISQLNKEFLEYQLAEEGEGDDGEN
TASVAEGLP--LSDGVLRSMAQLLSPQGRLK---VTGKAVGELGAKLGLCSS-PEEISQLNKEFLEYQLAEEGEGDEGEN
TASVAEGLP--LSDGVLRSMAQLLSPQGRLT-~--VTGKVVGELGAKLGLCSS-PEEIRQLNKEFLEYQLAEEGEWEEGEN
TASVAEGLP--LSDGVLRSMAQLLSPQGRLK---VTRKVVGELGAKLGLCSS-PEEISQLNKEFLEYQLAEEGEWEEGEN
TTSIAASLP--LSDSVLRAISQLLSPAGRLK---VTGKNIVDLAVRFGFCSKPEDSAKLNDEFLEYQLAEEENLSST-~--
TTSIADSLP--LSDSVLRGISQLLSPAGRLK---VTGKSIVDLAVQFGICSKPEDSAKLTDEFLEYQLVEDEEDTSST-~-
LETLVONIPKRLGNAALMTVTKVLKHPEDLCVINVLIKSGVQLGVCEKDSAESROMASDYLSALQAIKEEQL-----—--~—
LOSLVECIPGPLGDVTLRNIGLMLKHPESITEKHFPWEVLSVMAVQLGLCAAGPPEVELERSCCDFRKLIQEQSS--—--~-
LECLVESLPRHLGEVVLTNIYTVLKHSGSIRGNTLSRNVLYELGFQLGLFKCGLSEKHQLAYDYHKLIKT-------—-~—
TWSLMKSLP--LPNVALKNIPILLRPAGRLE---VTSRVVAELGSLMGLCGV-PGDMALLTDEFLEYMISEGEKPTADSP
TWSLMESLP--LPNVALKNIPILLRPAGRLE---VTGRVVAELGSLMGLCGVPGDMALLTDEFLEYMISEGEKPTADSPS
TVNIVKRLP--LPDSTLRNLSLVLSPGKKLE---VTGKMVODLGVGFGVCIRPDNVSLLTDEFLEYQLIDGGDTGSVD-~-
TVNIIERLP--FSDSILRNLSLVLSPGKKLE---VTGKIVQDLGVCFGVCSG-PENVSLLTDEFLEYQFIDGGDTQLAD-
TVNIVKRLP--LPDSTLRNLSLVLSPGKKLE---VTGKMVODLGIGFGVC---SENVSLLKDEFLEYQFIDESDAQPAD-
TVNIVECLP--FSDSTMRNLSLVLCPGKKLE---VTGKIVQDLGACFGVCSS-PENVSLLTDEFLEYQFIDGGDTHPAD-
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———————————— DEWLARWKRE -~ - - - - - - - - - AEKKAKVI ACMNAVEENQGPGESQKVEE — = == === === === === ==~

____________ PSPLQHWSAVLKTALSGTNEQMSIFRKLILTLLSLPYPSMEATKAFSQAFENG-DVSLLDETVTENEL

———————————— ASAGAPWARL-----LREAKPSSLLRRLLLTLLALPCPPLEPKRVFREVRPPA-DPGSPLYLDLRPSC
———————————— RGKEKRWASL-----LEDNEPNSLFRKLLLTLLAFPCPPLEPKAVFTKALEND-ADAEGDASRGSECD
———————————— DSLKQHWSRL-----LDGAKPASLFRRLVLTLLSLPCPPLDPKQVLSRVLETT-EASSDEESTDSSCD
G-======—==- DTLENHWARV----- LEGTEPTSVFRKLVLTLLSFPCPPLDAQHVLSQALDNN-DAASSSESDTVTES
———————————— DTLENHWARV-----LEGTKLTSVFRKLVLTLLSFPCPPLDAQHVLSQALDNN-DVAPCSESDSVTES
———————————— VSPEKHWASV-----LEDLRPTSIFRKLVLTLLSFPCPNLEAQQVFTTALNNS-AMSSEREGSTESES
———————————— DGGKDSAAVVSLENIMNDTKPASIFRKLLLILLSFPCPPLDAQQVEFTQALOND-HVRGVSDSEALTES
QDTSA------- ISLEKHWAGV----- LKNRHSSSVLRNLVLSLLSFPCPPLEAEIVYAQ-——-———————=————————
RCDGGVQNDSAAPSLEQHWSTV----- LKASGSTTIFRKLVLTLLAMPCPPLEAQKVEFTQAVENG-DADQFADSVTESEL
RCDGGVQNDSAAPSLEQHWSTV----- LKASGSTTIFRKLVLTLLAMPCPPLEAQKVEFTQAVENG-DAAQFADSVTESEL
GSDGGIQNGSAATSLEQHWCTV----- LKASGSTSIFRKLVLTLLAMPCPPLEAQKVEFTQIVENG-DAAQFTDSVTESEL
GSDAGIQNGFAATSLEQHWCNV----- LKASGSTSIFRKLVLTLLALPCPPLEAQKVETQAVONG-DAAQFTDNVTESEL
———————————— HSIERYWCTV-----LKTFPPTSVFKRLVLCLLVLPSPSLDATKIFAQATIENGDADQLDDSSSESDTD
———————————— LTLEQYWCNV-----LKSFPPESIFKRLVLCFLVLPCPSLVAEKIFAQAVENGDAAHWDDSLGESDTD
———————————— RGKGRSWAEI-----LPVLEPYGAVHQFFLTLLVLPTSLCRQQAFNSCRPHSRTASNTSLKKRHETKK
———————————— SDECSSWVKI-----LNKIKPWPTLHKLFLTLLALPSSLHQTQVFAKVLLAISYQKVTVKHDKMKHNR
———————————— VKGEHGWQKI-----LDATRPHSALRMLFLTVLALPSSLGRTQVEFDKVVRKDG-DCVEVAKASFHLLS
TPG---—-——---- PTVEQHWKQV----- LRTMGKTSILRRLICSLLTLPSGSLORDKVFARANLLG-DGSRDEDDWLTERS
PG---—---——- PTVEQHWKQV-----— LRTMGKTSILRRLICSLLTLPSGSLORDKVFAQATVLGDGSWDENDWLTEETE
———————————— QPTEKYWQTE-----LRIMGNASNFGKLIVSLLALPKTLKKEIIFKOMFQQTD-YLKMMRKEDCEEKD
———————————— QOSMEQYWKTE-----LRIMGRTSGFGKLIISLLALPRTLKKEIIFEQMFQQOTD-YLKERKMEDFEEKD
———————————— OSMKQYWKTE-----LRIMCKASSFGKVILSLLALPTTLKKEQNFERLEFQHTD-NIKRKKLKDCKKHV
———————————— QOSMEEYWKTE-----LRIMGRTSSFGKLIVSLLALPRTLKKEIIFEQVEFPQTDSDLNERKMEDLEEKD
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Human (ENSP00000264709) = ————————————————mm QQOPTDPASPTVATTPEP--VGSDAGDK------——-—————=———————— NA-TKAGDDEP

Pig (ENSSSCP00000019203) = = —= - - oo oo oo oo —————————
Mouse (ENSMUSP00000020991) = -——---————-—-———-————u QQPTDPASPTVATTPEP--VGGDAGDK-
Rat (ENSRNOP00000046524) =  —————-——————————mmm—o QOPTDPASPTVATTPEP--VGADAGDK
Chicken (ENSGALP00000048074) @  -----——=-—-—————= SPPASQQPTDPASPNVATTPEPVVADAVDKNT
Lizard (ENSACAP00000007951) = ----—----—-—-——--- ASPPASQQPTDPASPNVATTPEP--LGPDAADK
Coelacanth (ENSLACP00000014690) ---------—-——————-———-- LOPTAPASPIVAPTPEP--VLADAVEK
Elephant shark (SINCAMP00000011 ------------————————— QOPTDPASPSIATTPEPPVISNEVAEK
Spotted gar (ENSLOCP00000020139 ----------—-——-——-————— QOHTDPASPTVATTPEP--VSAETVDK
Tetraodon (ENSTNIP00000022331)  ---------------- APPPSQQHTDPASPTVAVTPEPVVRGEQATPS
Fugu (ENSTRUP00000009049)  --———————————--—-— APPPSQHTDPASPTVAVTPEPVVRGEQATPS
Medaka (ENSORLP00000022087) =  ------—---------—- APPPSQQOHTDPASPTVAVTPEPVARGDQATPS
Tilapia (ENSONIP00000006964) @  ---—-----—------——=- APPPSQQHTDPASPTVAVTPEPVARGEQPTPS
Platyfish(XP_023203761.1) = = ---------------- TPPPSQQHTDPASPTVAVTPDPVARGDQAIPS
Amazon_molly (ENSPFOP0000001500 ---------—-—----————-—-— QOHTDPASPTVAVTPDP--VARGDQATI
Stickleback (ENSGACP00000009407 ---------------~- APPPSQQQOTAPASPTVAVTPEPVAGVERATPR.
Cod (ENSGMOP00000019846) = -———————-——-———-- PAPSSSQQHTDPASPTVAMTPEP--VARGGEQA

Rainbow trout(XP_021470020.1)  -------——-—-—-—-———-——— QQHTDPASPTIAMTPEPVARGHRATPR.

Atlantic salmon (XM 014143600.1 —--——-—-—-—— - - oo

Zebrafish (ENSDARP00000091093)  ---------—-—————— PAIPQQOHTDPASPTVATTPEPPPVACGEKVL-—-—————————————————————— TGIAPIHQ
Golden line barbell (XM_0164978 ————————————————————— QOHTDPASPTVATTPEP--PPVACGNK--—--——-——————————————~ VM-TRSSEINL
Tetraodon (ENSTNIP00000022492)  --------—=-——-———————n AQOPTDPASPTVATTPEP--VAIGGADK-----—--—-—-———————————— TS-PKPADTEP
Fugu (ENSTRUP00000024460) @ -—---———=-——-————- QPPQOOQQOPTDPASPTVATTPEP--VAIGGAEK--—-—-——-——-————————————— TS-PNPADTEP
Stickleback (ENSGACP00000015064 ------———===—==-— QQOPQOPPQOPTDPASPTVATTPEP--VAIDDGDK-—---——==——=—=———————— TS-PKPADTEP
Tilapia (ENSONIP00000001330) @  —----——==—————— Q0000000 PTDPASPTVATTPEP--VAIEGEDK-——--———————————————— TS-PKSPDTES
Platyfish (ENSXMAP00000036171)  -----——==—=————— KQPPQOQOPTDPASPTVATTPEP--VAIGGEEK-—----————-———————————— TS-QKSSDTEP
Amazon_molly (ENSPFOP0000001799 ------————————————— QPTDPASPTVATTPEP--VAIGGEEK---—--—-——=—=——=——————— TS-QKSSDTEP
Cod (ENSGMOP00000020958) —————————mmmm e QQPTDPASPTVATTPEP--VSLGGEAK---—--—-——=——————————— TALSKTADAEP
Rainbow trout (XP_02142 9488.1) —--mmmmmmmmm—— e QQO00QQPTDPASPTVATTPEP--VAMAGGDK---——-————=—————————— TS-PKTADTEP
Atlantic salmon (XM 014197582.1 ------—--——--——-- 000QQQPTDPASPTVATTPEP--VAMAGGDK-=========== === TS-PKTADTEP
Rainbow trout (XP_021440975 1) e QQ----PTDPASPTVATTPEP--VPMAGGDT---—-—=-=-——==—————————— TS-PKTADTEP
Atlantic salmon (XM 014211429.1 -----——--———————- 000QQQPTDPASPTVATTPEP-~VPMAGGDK-========== === m e TS-PKPADTEP
Zebrafish (ENSDARP00000108609)  ——————————————————— QQQPTDPASPTVATTPEP--VSIGDGDK-==========m—mmmmm e TSPKSTES
Golden line barbell (XM 0164754 -—--------—---—- F--QQQQQPTDPASPTVATTPEP--VSIGDGDK-==========——————mme e TS-PKSTDTES
Human (ENSP00000328547) = ———————mmmmmmm e DTHGTPQSSSTPYARLAQDSQQGGMESPQV == ========——————m e m e~ EADSGDGDSS
Pig (ENSSSCP00000007722) @ = ——m oo e e e e DDVVPQS
Mouse (ENSMUSP00000051830) = =  ——-————————————————oo VTPKSVSTPSVDLSQDGDQEGMDTTQV-————————————————————— DAESRDGDST
Rat (ENSRNOP00000015482) = ——————————mmmmmm VTPKSSSTPSVDLSQDGPQEGMDATQV-————————————————————— DAESRDGDST
Mouse (ENSMUSG00000082079) = ————=—-—————————————oo QPSKRKASSLISYVODLTGDGDEDRDG-—-—————=————————————————————————
Chinese hamster (ENSCGRP0000001 --------————————————= VILQSISTPLVDLSQDSHQESMDTTQV-———————————————————— DVGESRDEDTTK
Rat (UCSC RGSC 5.0/rn5 chr3) =  ———-———————ooooooo PPSERKVSSLISYIQDLTGDGDGDGEV - === === = s s e e e e e e mmmm e mmmmm
Chicken (ENSGALP00000052985) @  ——----—-—-———————m—eo RRTAVPVLTTIDLTEEDSRDSSQSSST--—--——-—-—-——-— LSGSSSQEGONGSTELVAEEP
Lizard (ENSACAP00000009682) @  ————— -
Elephant_shark (SINCAMP00000014 --------————————————— MEPLESNTKTLNKTEEL-—---- VCENK---—-————————— = VV-KGTEVVLL
Coelacanth (ENSLACP00000009510) ------=-==—=————————— KPESKDKSPQLVVSFCSLGDCGKDLNG--—=—=—=————————————— RFAEGFPNPPP
Spotted gar (ENSLOCP00000006885 ---------—-————-——————— LOAHLPEAPSLELMEQDSKDSAQSSST--——-=-———===———— STSQETASSSTESGCQP
Tetraodon (ENSTNIP00000009615)  —-----—-—————————————— PAGAPEAPRLELMEQDSKDSAQSTST--—————————————————————— SSSLEVQP
Fugu (ENSTRUP00000031152) = = = -——------—-———m———mmmo GGAPEAPRLELIEQDSKDSAQSSST-==========———————————— SSSLEVQP
Stickleback (ENSGACP00000013579 -—--=---—-—-—————o————— LSGGVPEATRPELMEQDSKDSAQSVST-—-———=———=—————————————— SSSQEIQP
Tilapia (ENSONIP00000018686) @  ————————————————————— GSGGVPETPRLELMEQDSKDSAQSTST-——=-———==——————————————— SSSSETKQ
Amazon_molly (ENSPFOP0000001143 ---------—---—--—————————- TPEEPCLELMEQDSKDSAQSSST-—--———=———=———————————— TSSSEVQP
Platyfish (ENSXMAP00000009160)  --—---——————————————————— TPEAPCLELMEQDSKDSAQSSST-—--———=———=———————————— TSSSEVQP
Medak (ENSORLP00000025108) =  ——=—-————————————mo e ISGGPPDTPCLDLIEQDSKDSAQSSST-————==——==————————————— ASSSGTQP
Cod (ENSGMOP00000016142) = = ——=——-———————————— PKPIPEAPNPEVMEADSKDSAQSTTT-——-————=——————————————— PASQEPQA
Rainbow trout (XP_021471392 1) e LVSVVPEGPSLELLEQDSKDSAQSTST---—=-=-———=————-— SSTSLISHATEIACQP
Atlantic salmon (XM_01414 6292.1 —----——————m——————— LVSVVPEGPSLELLEQDSKDSAQSTST---—=-=-—-——=————-— SSTSLISNTTEIACQP
Rainbow trout (XP_021422181 1) e LVSVVPESPSLELLEQDSKDSAQSTSS---——=-———=—————-—-—— TSLASNTTEPACQP
Atlantic salmon (XM_014135215 1 e LVSVVPESPSLELLEQDSKDSAQSTST---—=-=-———=—————— SSTSLTSHTTEPACQP
Zebrafish (ENSDARP00000053417)  —-—-————-——————————- DLVASVPEGPALELMEQDSKDSAQSSTT--——=-=———=———=——————— STSTTETASQP
Golden line barbell (XM_0164651 ———————————————————— NLVSSVPEGPALELMEQDSKDSAQSSTT--——=-=———=———=——————— SISTTDTVSQP
Spotted gar (ENSLOCP00000006834 EET------=---=-=- TRGICGWESSLRQKPPVRKIFQVGANSLENVKKEDNSGSTQTNSGAPGVKRGNHT STPNKPPKKS
Tetraodon (ENSTNIP00000003297)  ------=--=-—==-= DINGEFYATSKEAGSNNWLKLAEQODSRKDVES—-——-————————-— PEEMVGVPESRTKNPHQKG
Fugu (ENSTRUP00000012966) = = = -—=———-—=—-————————————— LSSVERGKLFSTNRPTQKSLAETRGSKRRGHKILTPLLHCQAEESSPTSKGTPKTHQRP
Medaka (ENSORLP00000018521) =  ----—=—==—=——=—= NTGDLNSSRCTSSLVNLTLHPFQDWSTIYCNQV--——===—==~ KLCEERPHSGKHTPTKVQRKH
Amazon_mo].ly (ENSPFOP0000000632 ---—-—-——————-— LROKPQARKVFQAGVGTWSKPIGLIKGRKSGAD----—=—=——-—~— SIDEELEGISPEFSKSTPSKG
Platyfish (ENSXMAP00000011441) ------=--=====-= LROKPQARKVFQAGVGTWSKPIGLIKGRKSGAD----—=—=——-—~— SIDEELEGISPSSKNTPSKG
Stickleback (ENSGACP00000015822 ------=-======-= MSERRCNTSNDNNSKTEVKRLNVLNVSDSQGEE---—===——==——————— TPPLKTTLRGRRKT
Tilapia (ENSONIP00000021143) =  -----——====———= NEGWESSLRQKPKARTVEQAGDNTWSKPIGLDKDSKNELGSQDDVSEDSSTPNKHT-PTRARRKP
Cod (ENSGMOP00000021057) = —====——-—m—mmmmmm oo AVASGDAILFSEDREDSTWDPISEGTD-=======———— e mmmmmmmmm— - —
Rainbow trout (XP_02 1472161.1) EGNIRGIYGWESSLRHKPQARAVFQAGAGAGAWAKPQVLDNDSKKDQE-———===———————— SEAVTNENQTSTSNVST
Atlantic salmon (XM_O 14146676. EGDIKGIYGWESSLRQKPEARTVFHAGAGAGAWAKPQVLDNDSKKDQE--—=========~ SEAATPLKNANQTSASNVSP
Rainbow trout (XP_02 1422885.1) @ —--m-mmmmmmm——e e LROKPQARTVFQAGAGTWVKPQALDNDSKKDQE----SEAASPPKKENHTSNVSTTSPRGAKKGI
Atlantic salmon (XM_O 14136242.1 -----=-——=—=——— LROKPQARTVFQAGAGTWVKPQALDNDSKKDQE----SKAASPPKKENHTSNVSTTSPRGAKKGI
Zebrafish (ENSDARP00000046459)  ----—--——————-—= SETVQHSNAVKPCVVRLEKITSQREVNLKNDGAKNDGTLTSNTLKEVKNDLSNSTPSPRRGKRDQ
Golden line barbell (XM 0164740 --------------- SSTSEMDLRKDGADDDLWTSSTLHEVKNNACSS——-———==————=————— ASSSTLSPRPGKREQ
Tetraodon (ENSTNIPOO000009617) ———— = mm e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Fugu (ENSTRUP00000030962) = --——-—————————--— LKDDSVSDLSDNSSGEWGQVRAEELHGDHCDSNANDDGVCVCEFQRWWS SHGLKGTPLMDPQRLKP
Platyfish (ENSXMAP00000009128)  -------—---—-----— ITEEPVKSPASQQTKTSKMINGEFIFIVTSDEEDLIWDSTTKLPGCEEKSIVSVFLMSMGRVTEC
Stickleback (ENSGACP00000013567 —---—=—==——==—=—==— QKHFNNENQRKOHFQTLWTILNNVLVDRDDGGI-——==——==——==———————— STSTPPNSGQL
Atlantic salmon (XP_014001845.1 —-—————-— oo o
Rainbow trout (XP_OZ 1422185.1) -—-—----—-—————— DLIDITEPAETDTRPALKTTESIEIIVLDDSDDDVIWTETIQHKLKNDNALPMATSTPEGPSKTS
Atlantic salmon (XM_O 14135212.1 -------—-————--- PAETEPRPVQTDTRPALKTTESIDIIDLDDSDDDVIWTETTQHKLKDDNALLMATSTPERPSKTS
Zebrafish (ENSDARP00000074994)  ----------—---- ISSDSETENQKVNVPHVSIVLDDDDDDDDEMTDDDDDYGCEAGEVMWKY SKNKGNTQNEMTDNTY
Golden line barbell (XM_O 164450 -——----—-——-————- DSDTESQNNTEGDYPYVSVILDDDEDDEITDDD--DDYNCDANDVTWNYAKRKENTSSTQNNEKT
Zebrafish (ENSDARP00000118597)  ----------—---- DLDTESQNDTKGNCPNVSSNDDDDDDDKCSSSHDDYSSSDDDGDVIWREKGKRNSCHNNEQTKNP
Golden line barbell (XM_O 165118 --------------- DSDPESQNHTKGHHPNVSIDDDDDDDDKYSSSDDDDDCSSSDDDVIWTEKRKGITSHNNEKTNIP

Lamprey (ENSPMAT00000008525)
Lamprey (gi|1304463388|gb|PIZIO0
Lamprey (ENSPMAT00000007628)
Ciona_savignyi (ENSCSAVG0000000
Ciona_savignyi (ENSCSAVP0000002
European amphioxus (Sc0000092)

} DNMT3C

Dnmt3bba

}  Dnmt3bbb




PWWP domain

dl |-
- >
1050 1060 1070 1080 1090 1100 1110 1120
P O T e b S A S A [ R IR PR I SRt IR
( Human (ENSP00000264709) E---------- YEDGRGEGI ---[SERGW-— -] 3CRI---VSWMTGR--SRAREGTRWVMRE - --——-
Pig (ENSSSCP00000019203) = -—==-———-——————— ADAGDKNAT - — === === = e e e e e e
Mouse (ENSMUSP00000020991) E-—--——-— - YEDGRGF! RI---VSWMTGR--SRAAE
Rat (ENSRNOP00000046524) E-—--——-— - YEDGRGF! RI---VSWMTGR--SRAAE
DNM3A < Chicken (ENSGALP00000048074) E-—--——-— - YEDGRGEF! RI---VSWMTGR--SRAAE *
Lizard (ENSACAP00000007951) E-—--—mm— - YEDGRGF! RI---VSWMTGR--SRAAE h .
Coelacanth (ENSLACP00000014690) E---------- YEDGRGE RI---VSWMIGR--SRAAE chromatin
Elephant_shark (SINCAMP00000011l E---------- YEDGRGE RI---VSEWMICR--SRAAE binding
\ Spotted gar (ENSLOCP00000020139 E---------- YEDGRGF! RI---VSWMTGR--SRAAE
( Tetraodon (ENSTNIP00000022331) E-—--—mm— - YQODGRGF! RI---VSWMSGR--SRAAD
Fugu (ENSTRUP00000009049) o it YQODGRSF! RI---VSWMSGR--SRAAD
Medaka (ENSORLP00000022087) E-—-m—mmm o YODGRGF! RI---VSWMSGR--SRAAD
Tilapia (ENSONIP00000006964) E--—-——m - YODGRGE! RI---VSWMSGR--SRAAD
Platyfish (XP_023203761.1) E--—-——m - YODGRGF! RI---VSWMSGR--SRAAD
Dnmt3aa < Amazon_molly (ENSPFOP0000001500 E---------- YODGRGE! RI---VSWMSGR--SRAAD
Stickleback (ENSGACP00000009407 E---------- YODGRGE! RI---VSLMSGR--SRAAD
Cod (ENSGMOP00000019846) E--—-——m - YODGRGE! RI---VSWMSGR--SLAAD
Rainbow trout (XP_021470020.1) E--mmmmm - YKDGRGF! RI---VSVMSGR--SRAAE
Atlantic salmon (XM 014143600.1 —--—— - - oo oo ———o oo
Zebrafish (ENSDARP00000091093) E--mmmmm - YODGLGY! RI---VSCWITNR--GPAAEGTRWVMUZE-—--—--
\ Golden line barbell (XM 0164978 E---------- YEDGRGF! RI---VSWMTSR--SRAAECTIRWVMYUYE - —————
( Tetraodon (ENSTNIP00000022492) E--mmmmm - YDDGRGF! RI---VSWMTGR--SRAAECTRWVMYUYeE - ———— -~
Fugu (ENSTRUP00000024460) E--mmmmm - YDDGRGF! RI---VSWMTGR--SRAAEGCTIRWVMYUYeE - ———— -~
Stickleback (ENSGACP00000015064 E---------- YEDSRGF! RI---VSWMTGR--SRAADGTIRWVMYUYE———-—- -
Tilapia (ENSONIP00000001330) E-—--—mm YEDGRGEF! RI---VSWMTGR--SRAAEGTIRWVMYUYE - —-—- -
Platyfish (ENSXMAP00000036171) E-—--—mm YEDGRGEF! RI---VSSVTGR--SRAAEGTRWVMYUYE———-—-—
Amazon_molly (ENSPFOP0000001799 E---------- YEDGRGEF! RI---VSCMTGR--SRAAEGTRWVMYUYE—————- -
Dnmt3ab < Cod (ENSGMOP00000020958) E-———-———— YEDGRGF RI---VSYMTGR--SRAADGTRWVMlYe - ——--—-
Rainbow trout (XP_021429488.1) E-—--—mm YEDGR RI---VSWMTGR--SRAAEGTIRWVMYUYE———-—-—
Atlantic salmon (XM 014197582.1 E---------- YEDGR RV---VS] TGCR--SRAAEGCTIRWVM Y€ ——————
Rainbow trout(XP_021440975.1) E-—-————— = YED RI---VS| TGCR--SRAAEGCTIRWVM Y€ ——————
Atlantic salmon (XM 014211429.1 E---------- YED RI---VSYWITGR--SRAAECTIRWVM Y& ——————
Zebrafish (ENSDARP00000108609) E-—-————— = YEDGRGF RV---VS] TRR--SPAAECTIRWVT{Y&———————
\ Golden line barbell (XM_0164754 E---------- YED RI---VS|YLMTGR--SRAAECTIRWVM Y& ——————
( Human (ENSP00000328547) ---VS TSK--RQAMS WOy e—------
Pig (ENSSSCP00000007722) = SSTPYGRLAQDSQQOESMESPQVDTE-—————————————— = ———————————— = DRDADS
Mouse (ENSMUSP00000051830) - —-VSEKATSK--RQAMP -WVQE ———————
Rat (ENSRNOP00000015482) E--—-——m - YODDKEFGI---| - - ~VSUKATSK--ROAMPCMFWVORIYE— - - — - - -
DNMT3B { Mouse (ENSMUSG00000082079) —---—------- EVGGSSGS---[€TPYM-—--— SKTPAPLS|--——-—— Q--ANTSASTPLSP---—-—
Chinese hamster (ENSCGRP0000001 ------—--—-- YODEKEFGI---[¢DIAYT.————— EKAE€)3C ———VFEKATFQ——LQAMLHMQW ollye—-—-—-- } DNMT3C
Rat (UCSC RGSC 5.0/rn5 chr3) =  -——-—-—-—-—-- DSSGSDTPVMPEMFWETRTPSQAP SATTSASSPPSP-———-—======———=—————————
Chicken (ENSGALP00000052985) E-SRDAGIALEYQDGKEFGI - - —[EEIRW----- Gies 32 IV- - -VSYRATSK--ROAVSCMRWVORIE-—-----
\ Lizard (ENSACAP00000009682) @ @ ————— e e e e e e e e e e e e e e e e e e e e
( Elephant_shark (SINCAMP00000014 Q---------- YODGKGEF! SAIV---VSERVPGK--RLAIS
Coelacanth (ENSLACP00000009510) H--—----=—=-—-— DSKGFE 2AIV---VT| PAK--RRATS
Spotted gar (ENSLOCP00000006885 E---------- YKDNKGF 2CIV-—-VT] TGK--ROASP!
Tetraodon (ENSTNIP00000009615) E--mmmmm - YNDNKGF IV---VTRRATGK--RQASH
Fugu (ENSTRUP00000031152) E--—mmmm - YNDNKGF! TGK--RQASN
Stickleback (ENSGACP00000013579 E----—------ YKDSKGFE TGCK--RQASN
Tilapia (ENSONIP00000018686) E-—-m———— YSDNKGFE TGCK--RQASH
D 3b Amazon_molly (ENSPFOP0000001143 E---------- YNDNKGE K--RQASH
nmt3ba < Platyfish (ENSXMAP00000009160)  E---------- YNDNKGE K--ROASH
Medak (ENSORLP00000025108) E-—-m———— YNDNKGFCI---el TGK--RQASH:
Cod (ENSGMOP00000016142) E-—-m———— YKDNKGE TSK--RQATH
Rainbow trout(XP_021471392.1) E-—-m—mmm YKDNKGF! TGK--RQATH
Atlantic salmon (XM 014146292.1 E---------- YKDNKGF' TGK--RQATH:
Rainbow trout(XP_021422181.1) E-—-m—mmm YKDNKGF! TGK--RQATH
Atlantic salmon (XM 014135215.1 E---------- YKDNKGF' TGK--RQATH:
Zebrafish (ENSDARP00000053417) E-—-——— - YKDNKGF TGR--RQASH
Golden line barbell (XM 0164651 E---------- YKDNKGF' TGK--RQASH:
Spotted gar (ENSLOCP00000006834 Y---------PYQODGKGESV--—-[eEIRYW- - - - - eKVKEFIZCLV -~ -VEIKS——-—~~
Tetraodon (ENSTNIP00000003297)  TRNTPIRSHLRLQODGKGFLT ---(eEIRYW - - - — —[€KVHE X CLV - - -MPJIKS — - — - -
Fugu (ENSTRUP00000012966) @ S----------YQODGRGFLT---([€EIAYW - - - - —[eKLEG |53 CMV - - ~-MPJKS - — - -~
Medaka (ENSORLP00000018521) = N----------YODGKGFPV--—[eDIAYW- - - — ~€RVKS LEL{5CMV - -~ IPJKS - -~~~
Amazon_molly (ENSPFOP0000000632 Q----------YQODGKGFSV---EEIRYW- - - - -[EKLTEMSMuECLV - - -MPUKS - - - - —
Platyfish (ENSXMAP00000011441) Q---------- GMS\*\W —————
Stickleback (ENSGACP00000015822 A----------YODGKGFLT---(eEIAYW- - - - —€KVKEF|\5 MV - - -MPKA -~ - -~
Tilapia (ENSONIP00000021143) = A----------YODGKGFLT---[eVIAYW- - - - - eKIKEaNW|1}3CMV - - -VARKT - - - -~
Cod (ENSGMOP00000021057)  -—==-=-=-=----—---= 1GFS¥W ————— Dnmt3bba
Rainbow trout (XP_021472161.1)
Atlantic salmon (XM 014146676.
Rainbow trout(XP_021422885.1) D----------
Dnmt3bb Atlantic salmon (XM 014136242.1 D----------
Zebrafish (ENSDARP00000046459) A------—----YNDGKGCFAV---[EEIAYW- - - - —eKVKD|FL{M5CLV - - -VPKGC-—--—
Golden line barbell (XM 0164740 P----------YHDGKGYAI---(eEIAYW- - - - —eKVKEFIILCLY - - -VAQKG-----
Tetraodon (ENSTNIP00000009617) -—-——-———-——————————————
Fugu (ENSTRUP00000030962) @ P-—---—-—————————-—
Platyfish (ENSXMAP00000009128)  Q-------GCPKLKRSYFCVRLOEEIRYW-----€QTE@IIP3CII---VPFKG-—---—
Stickleback (ENSGACP00000013567 L----—=—===—====—
Atlantic salmon(XP_014001845.1
Rainbow trout (XP_021422185.1) S--------CLYEDEKGYNV--—eDIAYW----—€OTEEFHTIECTV---QOPRKG-———— } Dnmt3bbb
Atlantic salmon (XM 014135212.1 S--------CLYKDEKGYNV---eDIAYW-----[eQTIDEYRIT|MECTV-—-QPKG-—-———
Zebrafish (ENSDARP00000074994) Q------—--——-—-—GGFSV---[€EMYI.—----ePIE@CT{M5CLY---QSDS-——-—
Golden line barbell (XM 0164450
\ Zebrafish (ENSDARP00000118597)

Golden line barbell (XM 0165118
Lamprey (ENSPMAT00000008525)
DNM3A Lamprey (gi|1304463388|gb|PIZI0
Lamprey (ENSPMAT00000007628)
Ciona_savignyi (ENSCSAVG0000000
DNM3 Ciona_savignyi (ENSCSAVP0000002 —------———————————oooo—— RI---ANRTELSGPIDPPDDPTRWIKZE-——-—--
European amphioxus(Sc0000092)  -------—-=-————————- M- - -[EDIAYF RV---VSCVETGR--DPAADGSCHVR{UFE - ——————




DNM3A

Dnmt3aa

Dnmt3ab

DNMT3B

Dnmt3ba

Dnmt3bb

DNM3A

DNM3

-

Y

PWWP domain

d |-
- 1130 1140 1150 1160 1170 1180 1190 1250
e 1 e L e e e o 1 O A L [

Human (ENSP00000264709) ~  —=====-==————--oo BCKEg-vvCv- - - -ERMP - - LS SPCS AQHOATYNK - - - - - - - OPMIRKAIYEVLOVRSSRA

Pig (ENSSSCP00000019203) PE---—-—--- YEDGRGFGIGE---LVWGKLRGFSWWPGRIVSWWMTGRSRAAEG--TRWVMWFG----—=====——=————

Mouse (ENSMUSP00000020991) = = -——-——-——————————] K HOATYNK-—-———~ OPMYRKAIYEVLQVASSiA

Rat (ENSRNOP00000046524) = ———-———————m——m K HOATYNK----—-— QP A

Chicken (ENSGALP00000048074) @  -----——=-—-——————- K HQOATYNK------- QP)

Lizard (ENSACAP00000007951) @ -—-—————————————- K HOATYNK--——---— QP

Coelacanth (ENSLACP00000014690) -----—————————=——- K HOTTYNK-—-—-—~— QP

Elephant shark (SINCAMP00000011 -------------—---- K HOPTYSK-—-—-—-~— QP

Spotted gar (ENSLOCP00000020139 ---------—--—-—-——- K HOPTYNK---—---~- QP

Tetraodon (ENSTNIP00000022331) ———-———=—=——————— KEFE|-VVCV----EKI#MP--LSS)I3SSVIgHOPTYNK———————

Fugu (ENSTRUP00000009049) = ———————————————— KEFE-VVCV----EKIMH - -LSSI3SSV]gHOPTYNK- - - ————

Medaka (ENSORLP00000022087) @  -———————————————] K HOPTYNK---—-—— QS|

Tilapia (ENSONIP00000006964) @ ---—-—---—-——————- K HOPTYNK--——---— QS|

Platyfish(XP_023203761.1) = = -----------——-——- K HOPTYNK--——---— QS|

Amazon_molly (ENSPFOP0000001500 ---------—-—----—- K HOPTYNK---—-—-— QS

Stickleback (ENSGACP00000009407 ----------—-—-——- K HOPTYNK--——---— QP

Cod (ENSGMOP00000019846) = -————————————————- SKi HQOSTYNK--—----—

Rainbow trout (XP_021470020 .1) CDDEGVQVPAATHLELENGK!

Atlantic salmon (XM 014143600.1 — - - - - - oo oo

Zebrafish (ENSDARP00000091093) K
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Tetraodon (ENSTNIP00000022492) K

Fugu (ENSTRUP00000024460) K

Stickleback (ENSGACP00000015064 K

Tilapia (ENSONIP00000001330) K

Platyfish (ENSXMAP00000036171) K

Amazon_molly (ENSPFOP0000001799 K

Cod (ENSGMOP00000020958) K

Rainbow trout (XP_021429488.1) K

Atlantic salmon (XM 014197582.1 K

Rainbow trout (XP_021440975.1) K

Atlantic salmon (XM 014211429.1 K

Zebrafish (ENSDARP00000108609) K

Golden line barbell (XM 0164754 K

Human (ENSP00000328547) K
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Rat (ENSRNOP00000015482)  ————————————o K SQHIINLATENK---—--— LVS| HTLE
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Chicken (ENSGALP00000052985) LVS| AIYHALE
Lizard (ENSACAP00000009682) @  ————— - —
Elephant shark (SINCAMP00000014
Coelacanth (ENSLACP00000009510) SSAL-K---—-—~ WNSp4I
Spotted gar (ENSLOCP00000006885
Tetraodon (ENSTNIP00000009615)
Fugu (ENSTRUP00000031152)
Stickleback (ENSGACP00000013579
Tilapia (ENSONIP00000018686)
Amazon_molly (ENSPFOP0000001143
Platyfish (ENSXMAP00000009160)
Medak (ENSORLP00000025108)

Cod (ENSGMOP00000016142)
Rainbow trout (XP_021471392.1)
Atlantic salmon (XM 014146292.1
Rainbow trout (XP_021422181.1)
Atlantic salmon (XM 014135215.1
Zebrafish (ENSDARP00000053417)
Golden line barbell (XM 0164651
Spotted gar (ENSLOCP00000006834
Tetraodon (ENSTNIP00000003297)
Fugu (ENSTRUP00000012966)
Medaka (ENSORLP00000018521)
Amazon_molly (ENSPFOP0000000632
Platyfish (ENSXMAP00000011441)
Stickleback (ENSGACP00000015822
Tilapia (ENSONIP00000021143)
Cod (ENSGMOP00000021057)
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Golden line barbell (XM 0164740
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Pig (ENSSSCP00000019203)
Mouse (ENSMUSP00000020991)

< Rat (ENSRNOP00000046524)

Chicken (ENSGALP00000048074)
Lizard (ENSACAP00000007951)
Coelacanth (ENSLACP00000014690)
Elephant shark (SINCAMP00000011
Spotted gar (ENSLOCP00000020139
Tetraodon (ENSTNIP00000022331)
Fugu (ENSTRUP00000009049)
Medaka (ENSORLP00000022087)
Tilapia (ENSONIP00000006964)
Platyfish (XP_023203761.1)
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< Amazon_molly (ENSPFOP0000001500

Stickleback (ENSGACP00000009407
Cod (ENSGMOP00000019846)
Rainbow trout (XP_021470020.1)
Atlantic salmon (XM 014143600.1
Zebrafish (ENSDARP00000091093)
Golden line barbell (XM 0164978
Tetraodon (ENSTNIP00000022492)
Fugu (ENSTRUP00000024460)
Stickleback (ENSGACP00000015064
Tilapia (ENSONIP00000001330)
Platyfish (ENSXMAP00000036171)
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Cod (ENSGMOP00000020958)
Rainbow trout (XP_021429488.1)
Atlantic salmon (XM 014197582.1
Rainbow trout (XP_021440975.1)
Atlantic salmon (XM 014211429.1
Zebrafish (ENSDARP00000108609)
Golden line barbell (XM 0164754
Human (ENSP00000328547)

Pig (ENSSSCP00000007722)

Mouse (ENSMUSP00000051830)

Rat (ENSRNOP00000015482)

Mouse (ENSMUSG00000082079)
Chinese hamster (ENSCGRP0000001
Rat (UCSC RGSC 5.0/rn5 chr3)
Chicken (ENSGALP00000052985)
Lizard (ENSACAP00000009682)
Elephant shark (SINCAMP00000014
Coelacanth (ENSLACP00000009510)
Spotted gar (ENSLOCP00000006885
Tetraodon (ENSTNIP00000009615)
Fugu (ENSTRUP00000031152)
Stickleback (ENSGACP00000013579
Tilapia (ENSONIP00000018686)

N
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Platyfish (ENSXMAP00000009160)
Medak (ENSORLP00000025108)

Cod (ENSGMOP00000016142)
Rainbow trout (XP_021471392.1)
Atlantic salmon (XM 014146292.1
Rainbow trout (XP_021422181.1)
Atlantic salmon (XM 014135215.1
? Zebrafish (ENSDARP00000053417)

< Amazon_molly (ENSPFOP0000001143

Golden line barbell (XM 0164651
Spotted gar (ENSLOCP00000006834
Tetraodon (ENSTNIP00000003297)
Fugu (ENSTRUP00000012966)
Medaka (ENSORLP00000018521)
Amazon_molly (ENSPFOP0000000632
Platyfish (ENSXMAP00000011441)
Stickleback (ENSGACP00000015822
Tilapia (ENSONIP00000021143)
Cod (ENSGMOP00000021057)
Rainbow trout (XP_021472161.1)
Atlantic salmon (XM 014146676.
Rainbow trout (XP_021422885.1)
Atlantic salmon (XM 014136242.1
Zebrafish (ENSDARP00000046459)
Golden line barbell (XM 0164740
Tetraodon (ENSTNIP00000009617)
Fugu (ENSTRUP00000030962)
Platyfish (ENSXMAP00000009128)
Stickleback (ENSGACP00000013567
Atlantic salmon(XP_014001845.1
Rainbow trout (XP_021422185.1)
Atlantic salmon (XM 014135212.1
Zebrafish (ENSDARP00000074994)
Golden line barbell (XM 0164450
Zebrafish (ENSDARP00000118597)
Golden line barbell (XM 0165118
Lamprey (ENSPMAT00000008525)
Lamprey (gi|1304463388|gb|PIZI0
Lamprey (ENSPMAT00000007628)
Ciona_savignyi (ENSCSAVG0000000
Ciona_savignyi (ENSCSAVP0000002
European amphioxus (Sc0000092)
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Human (ENSP00000264709)

Pig (ENSSSCP00000019203)

Mouse (ENSMUSP00000020991)

Rat (ENSRNOP00000046524)
Chicken (ENSGALP00000048074)
Lizard (ENSACAP00000007951)
Coelacanth (ENSLACP00000014690)
Elephant shark (SINCAMP00000011
Spotted gar (ENSLOCP00000020139
Tetraodon (ENSTNIP00000022331)
Fugu (ENSTRUP00000009049)
Medaka (ENSORLP00000022087)
Tilapia (ENSONIP00000006964)
Platyfish (XP_023203761.1)
Amazon_molly (ENSPFOP0000001500
Stickleback (ENSGACP00000009407
Cod (ENSGMOP00000019846)
Rainbow trout (XP_021470020.1)
Atlantic salmon (XM 014143600.1
Zebrafish (ENSDARP00000091093)
Golden line barbell (XM 0164978
Tetraodon (ENSTNIP00000022492)
Fugu (ENSTRUP00000024460)
Stickleback (ENSGACP00000015064
Tilapia (ENSONIP00000001330)
Platyfish (ENSXMAP00000036171)
Amazon_molly (ENSPFOP0000001799
Cod (ENSGMOP00000020958)
Rainbow trout (XP_021429488.1)
Atlantic salmon (XM 014197582.1
Rainbow trout (XP_021440975.1)
Atlantic salmon (XM 014211429.1
Zebrafish (ENSDARP00000108609)
Golden line barbell (XM 0164754
Human (ENSP00000328547)

Pig (ENSSSCP00000007722)

Mouse (ENSMUSP00000051830)

Rat (ENSRNOP00000015482)

Mouse (ENSMUSG00000082079)
Chinese hamster (ENSCGRP0000001
Rat (UCSC RGSC 5.0/rn5 chr3)
Chicken (ENSGALP00000052985)
Lizard (ENSACAP00000009682)
Elephant shark (SINCAMP00000014
Coelacanth (ENSLACP00000009510)
Spotted gar (ENSLOCP00000006885
Tetraodon (ENSTNIP00000009615)
Fugu (ENSTRUP00000031152)
Stickleback (ENSGACP00000013579
Tilapia (ENSONIP00000018686)
Amazon_molly (ENSPFOP0000001143
Platyfish (ENSXMAP00000009160)
Medak (ENSORLP00000025108)

Cod (ENSGMOP00000016142)
Rainbow trout (XP_021471392.1)
Atlantic salmon (XM 014146292.1
Rainbow trout (XP_021422181.1)
Atlantic salmon (XM 014135215.1
Zebrafish (ENSDARP00000053417)
Golden line barbell (XM 0164651
Spotted gar (ENSLOCP00000006834
Tetraodon (ENSTNIP00000003297)
Fugu (ENSTRUP00000012966)
Medaka (ENSORLP00000018521)
Amazon_molly (ENSPFOP0000000632
Platyfish (ENSXMAP00000011441)
Stickleback (ENSGACP00000015822
Tilapia (ENSONIP00000021143)
Cod (ENSGMOP00000021057)
Rainbow trout (XP_021472161.1)
Atlantic salmon (XM 014146676.
Rainbow trout (XP_021422885.1)
Atlantic salmon (XM 014136242.1
Zebrafish (ENSDARP00000046459)
Golden line barbell (XM 0164740
Tetraodon (ENSTNIP00000009617)
Fugu (ENSTRUP00000030962)
Platyfish (ENSXMAP00000009128)
Stickleback (ENSGACP00000013567
Atlantic salmon(XP_014001845.1
Rainbow trout (XP_021422185.1)
Atlantic salmon (XM 014135212.1
Zebrafish (ENSDARP00000074994)
Golden line barbell (XM 0164450
Zebrafish (ENSDARP00000118597)
Golden line barbell (XM 0165118
Lamprey (ENSPMAT00000008525)
Lamprey (gi|1304463388|gb|PIZI0
Lamprey (ENSPMAT00000007628)
Ciona_savignyi (ENSCSAVG0000000
Ciona_savignyi (ENSCSAVP0000002
European amphioxus (Sc0000092)
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Supplemental Fig.53 Dnmt3 protein sequences alignment. All the protein sequences were aligned with the MUSCLE
method in MEGA software. Conserved domains were noted above. Chromatin binding sites were marked with an
asterisk (*); Conserved motifs were marked with a triangle (A); Zn binding sites were marked with a number sign

(#).
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Supplementary Fig. S4 Conserved synteny around the dnmt3 loci in chrodates. Data were collected
with Genomicus software version 01.01. chr., chromosome; sc., scaffold.
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Supplementary Fig. S5 Conserved synteny around the tet loci in chrodates. Data were collected with Genomicus
software version 01.01. chr., chromosome; sc., scaffold.
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Supplementary Fig. S6: Pylogenetic of tet family genes. The phylogenetic trees were built using the Maximum Likelihood method based
on the JTT matrix-based model in MEGAX software. The tree with the highest log likelihood (-14106.84) is shown. A discrete Gamma
distribution was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 0.5234)). The reliability of the
inferred trees was estimated by the bootstrap method with 500 replications. All accession numbers are specified in parentheses.
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Fugu (XP_011601624.1) —-——- ~MPATTKSTRRQKPAQRKPGPKG I S————————

Zebrafish (ENSDARPO0000143362) ———————————mmm oo MSTLILLQTGSITLK-———=———————-

Amazon_molly (XP_016534180.1) e MPAPTKPTRRHTPAQRKKAQRGTS---—
Medaka (XP_023818916.1) Bt MPATTKSKKRKTPVRRKTQQIGTS-——==—-—

Rainbow_trout (XP_021469805.1) ----—--——————————————————— MPPTPKPPKRQPPPQTRNGCKVIPTTTTTTTTAKRQISNSSKFRGKAFESPQSTPKPPRRSTTR
Rainbow trout (XP_021436521.1) -—-----——————————————————— MPP IPKPSKRQSPPLTRNGCKV IP---TTT--AKRLNS--SKPRGKAFESPQPTSEPPRRSTTR
Salmon (XP_014010485) - ----MPPTPKPPKRQPPPQTRNGCKVIP-TTTTTTTAKRQ I SNSSKSRCGKAFESPQSTPKPPRRSTTR
Salmon (XP_014070638.1) - -MPPTPKPPKRQPPPLTRNGRKV IP---TTTSTAKRLNS--SKPRGKAFQSPQSTLEPPRRSTTR
Shark (XP_007890120.1) = = oo MEQDRASHAEDKRLSPVLSIHYHPQEHHTECLS IKIENGEKVHQLPAVV
Human (ENSP0O0000425443) = —————mmmmmmmmmm MIQEEQIQLEGSLVDGPEASLMEQDRTNHVEGNRLSPFLIPSP--PICQTEPLATKLQNGSPLPERA---
Gorilla (ENSGGOP0O0000034525) - VDQEEAQIQLEGSLVDGPEASLMEQDRTNHVEGNRLSPLLIPSP--PICQTEPLATKLQNGSPLPERA---
Mouse (ENSMUSP00000143029) e e e MEQDRTTHAEGTRLSPFLIAPPS-PISHTEPLAVKLONGSPLAERP---
Rat (ENSRNOP0O0000048956) MEQDRTTHAEGTRQSPFLIASPS-PVSHTEPLAVKLQNGSPLAERP---
Pig (ENSSSCP0O0000009765) MEQDRTNHVEGNRLSPFLIPSPS-PICQTEPLAIKLQNGSPLTERP---
Tasmanian_devil (ENSSHATO00000 MEQDRTNHIEGNRLSPFLIPPPS-HICQTESLAVKLQNGSPLTERP---
Whale (XP_007106564.2) MEQDRRNHVEGNRLSPFLIPSSS-PICQTEPLAIKLONGSPLTKRP---
Elephant (XP_023404313.1) MEQDRTNHVEGNRLSPFLIPSLS-AICQTEPLAIKLQNGSPLTERP---
Lizard (ENSACAPOOOO0008438) @ —————m oo oo oo o
Chicken (ENSGALPO0000017216) MEQDRT IHVDGNRLSPFLISQPS-HICQADPSAVKLQNGSPATERP--~-
Turtle (ENSPSIP00000011691) MEQDRTTHVDGNRLSPFLIPHPS-HVCHVEPLTVKLQNGSPLTERT--—
Xenopus (ENSXETP00000030770) MEEDRTNHDEGNRLSPTLLYSS----SACQNKNGLLQNGN-LPTDK---
Coelacanth (ENSLACPO0000008576 -- -LIFFFQISSEGSLVDGPGAGQMEQDRASHVEGKRLSPLLRPQQ-——--— I1GHLAEKLQNGSPLPETV---
Amazon_molly (ENSPFOP0O00000120 METEEAKHEAEESL--MLGQFG——--- ASHHHSHKFQNGARCSQED---
Amazon_molly (ENSPFOP0O00000299 METEEAKHEAEESL--MLGQFG——--- ASHHHSHKFQNGARCSQED---
Fugu (XP_011611191.1) MERKQARHETEESL--ILAQFG—---- SSH-1SHKFQNGGPSTEGE---
Medaka (XP_004065962.1) METDQAKHEKEESS--MIAQFG—---- IPHSISPRLQNGCHFSEG----
Platyfish (ENSXMAPO0000005447) METEEAKHEAEESL--MLGQFG—---- TSHHHSHKFQNGARCSQED---
Spotted _gar (ENSLOCPO00000155 MEKERASHVADERL -~ I FTQSSN--VHQSENL I TKLHNGNQLQEVP--—
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1) METEKASQETEESL--IVAQLSA-ATQPDNLITAKLONGTQSPEGA---
Salmon (XP_014050290.1) METEKASQETEESL--1VAQLSA-ATQPDNL ITAKLQNGTQSPEGA---
Rainbow trout (XP_021429026.1) ————— o o o
Rainbow trout (XP_021429023.1) ————————— o METEKASQETEESL--ILAQLSA-ATQPDNL ITAKLQNGTQSPEGA---
Shark (XP_007910136.1) @ —om oo
Human (ENSP00000386869) MSQFQVPLAVQPDLPGLYDFPQRQVMVGSFPGSGLSMAGSESQLRGGGDGRKKRKRCGTCEP
Gorilla (ENSGGOP0O0000051172) MSQFQVPLAVQPDLPGLYDFPQGQVMVGGFPGSGLSMAGSESQLRGGGDGRKKRKRCGTCEP
Armadillo (ENSDNOP00000021516) MSQFQVPLAVQPDLPGLYDFPQGQVMVGGYQGPVLPVAGSEPQLRGGGDGRKKRKRCGACEP
Mouse (ENSMUSPOOO00087049) @ @ = —m oo o e
Rat (ENSRNOPOO0O00015296)Tet3 W ——————————mmmmmmm e MSQFQVPLAVQPDLSGLYDFPQGQVMVGGFQGPGLPMAGSETQLRGGGDGRKKRKRCGTCDP
Pig (ENSSSCPO0000008852) @ = m o o o
Elephant (XP_010591957.2) MSQFQVPLAVQPDLPGLYDFPQGQVMVGGFQGPGLPMTGSEPQLRGGGDGRKKRKRCGTCEP
Whale (XP_023989264.1) MSQFQVPLAVQPDLPGLYDFPQGQVMVGGFQGPGLPMTGSEPQLRGGGDGRKKRKRCGTCEP
Tasmanian_devil (ENSSHAPOOO00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPS1TO0000006549)
Xenopus (ENSXETP00000054061)
Coelacanth (ENSLACPO0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP00000019943)
Zebrafish (ENSDARP00000085229)




Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)
Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0O000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPOO000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAPO0000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPS1PO0000011691)
Xenopus (ENSXETP00000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP000000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP0O0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP0O0000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)

MHRAKGGPGPPHFQD I YEFSLDGDETTTQ I FLRGPGKAMEGPGMPLSPHYKY IQTEHQQGGLFSLGPPTHGEALAAPQGKKRRRCGVCGP
MHRAKGGPGPPPFQD I YEFSMDGDETGTQ IFLRGPRTAMEGPGEPLSPHSEY 1QTEHQQGGLFSLRPPAHGVPHTAPQGKKRRRCGVCAP
MHRAKGGPGPPHIQD I YEFSLDGDETATQ I FLRGPGKAMEGPGLPLSPHHKY IQTEHQQGV IFSLGPPTHGEALAAPQGKKRRRCGVCGP
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CKRLLEEKKNGKKKPQEQNSQLTSSCRFLRSSVTKSLSGTPWMNLELSDNVLFHNQPHLNGSGFTMTLRSKPFSHRRFQTAT ITRTKKAV
GKKPAQEK-DVKKKQQEKKP IMSSSGRFLRSSVTRTLSGTPWVSLEKADN ILFHSQEAFN INGFTMSLRNRSFSRRFSQAPT IAKPRKAA

LKQL IQERDVKKKTEPK-=----~ PPVPVRSLLTR--AGAARMNLDRTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPLVVAKSKKV
LKQL IQERDVKKKTEPK-===--~ PPMPVRSLLTR--AGAARMNLDRTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPLVVAKSKKV
PKQLIKRRDGKKETEDK-------TPTPAPSFLTR--AGAARMNRDRNQ-VLFQNPDSLTCNGFTMALRRTSLSWRLSQRPVVTPKPKKV
LKQL IRRRDGKKETEVK-===--~ TPTLPQSLLTR--AGAARLNQDRNQ-VLFQNPESLTCNGFTMALRRTSLSWRLSQRPVVTPKPKKV
LKQLIQERDVKKKTELK====~-~ PPLPVRSLLTR--AGAARMNLDRTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPVV IAKPKKV
LKQLIQERGVKKKTEPK-=----~ LPMPVRSLLTR--AGAARMNLDRTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPAV IAKPKKV
LKQL IQERDVKKKTEAK=====-~ PPMPVRSLLTR--AAAARMNLERTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPVV IAKPKKV
LKPLIQERDVKKKPEPK-===--~ PPMPVRSLLTR--AGAARMNLDRTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPVV IAKTKKV
KLRASTDKKRVV-- NSNKPKGPATRTRQAKSRKSTAK-KQATKKLQAGAADSKSAVKAS --—

NQAKSGRSPCG-======-~ SGKDLRGSPGRGNHA-GNVTGSTRLRRSSSVP-=---- ENPLGPRKSQRGT=====-~ QVSVAPCQSPKA
AQAQSGQSPHGREV---SRPAAQGPRRSPSRVNHS-LNVTGSARLRRASNPPDHCGKLQDPLGRRKSQRGT === =—~~ QVSVTPCQPPKP
ROQTAKELRSAKVS——--— KSGSGGSRGSQNS IKNAFRV IGSMKLRQQGNSLPQQALSEDSPNRRKSLRGIP—— === === ——————————
AQTKLAESPSRR-G---RRGAGQGPSQALGTANPA-LNVTGSMRLRWPSNLPERCGELKDLPGRGKSLQGA-==---- RVSISTTKSCKG
AMPRTAKAPKKS == ———————————- TRASTKRNVKRVKASMTRRQT INSLKASGE IKKG IDKKQAAKRAQ-—————— === === —————
NQAKSGWRPRG=======—- SGKNPGRSPGRGSHA-GNVTGSTRLRRSSSVP————-- ENPLRPRKSQRGT —===—-- QVSVAPCQSPKA
KLTKRTQTLGRTLR---RRGSDDVCPNQDLRKSQA-INATVNTRLRRSSGLP--ETKLQAPSGRRRSLRET ———-=-- HLSVTPSLKQK-

TQAQPARSPGRSGVGRLG---SQVPGGSPGRVNHAPVHVTGSVRLRSRGNPLLQHGVGEDPPGRRMSLRGMGCSKKFPPLTVKPSRGGKK
TQAQPARSPGRSGVGRLG---GQGPGASPGRVNHAPVG I TGSVRLRSWGNPLLQHGVGEDPPGRR I SLRGMGGAKQFPPLATKPRTGGKT
TQAQPARSPGRSGVGRLGTLGSQVPGGSPGRVNHAPVHVTGSVRLRSRGNPLLQHGVGEDPPGRRMSLRGMGCSKKFPPLTVKPCRGGKK
TQAQPARSPGRSGVGRLG---GQGPGASPGRVNHAPVG I TGSVRLRSWGNPLLQHGVGEDPPGRR I SLRGMGGAKQFPPLATKPRTGGKT
QQQVNGDFKRGTVKSNYVD----SHAQGNEEKFHNPEAKQEKTEFPKCLQ----- NGATKHVLSESSSCGLQQPKKIKLDEESNGQDPDL
HPEVNGDTKWHSFKSYYG----1PCMKGSQNSRVSPDFTQESRGYSKCLQ----- NGGIKRTVSEPSLSGLLQ IKKLKQDQKANGERRNF
NGGIKRTVSEPSLSGLLQ IKKLKQDQKANGERRNF
NGGIKRTVSEPSLSGLHPNKILKLDQKAKGESNIF
NGGIKRTVSEPSLSGLHLNTKLTLDQKAKGESNNF
NGGIKRTVSEPSLSGLHQNKKLKQDPKANGERTNF

HPEVNCENRWLSFKSSYG----MPPAKESQNNCVSPDFMHEDREYPKCMQ-~--~- NGGIKRTSSEPSLSG IHQNKKVKQDQD INGERHDF
YPEVNGDTKWQSFKSYYG~-~---1PHMKGSQNSRVSPDF IQESRGYSRCLQ---~-~ NGGIKRTVSEPSLSGLHQNKKLKQDQKANGERKNF
HSEVNGDTKWQSFRSYYG----1PSMKGSQNSRISPDFIQEGRGYSKCLQ----~- NGGIKRTVSEPSLSGLHQNKKLKQDQTANGERKNF
EVEVNGNHKRLFNKSNYR----EPHAKGSPNHR I SPDLLQEKKACS I YMQ—-~--~- NGGIKRTFSEPSLFGLQQSKKVKQDKEVNGEKAEP
HAEVNGDHKWLLLKNNYG=---1PHVKGNPNNRTSPDLLQEKRVYSKYMQ----- NGGIKRTFSEPSLYGLHQNKKIKQDEEVNGEQDEP
DLLVNGDICLPT-KNNYN=----VAYMKGSQE-HGASAL IHDNKAYPNHIQ----- NGGIKRTYSEPLFS-ESQLKKVRTD-EINGENKGD
QAQVNGD IKWFHFKGSY G-~~~ INHVKGNQENHASPDPVQNNIDYPKY 1Q---~-- NGGIKRTSSESSLLGLQQSKKNKQNEELNGLDSEL

SVQISDSESWITGVVHYEPSKAAGSMKRYRENCN IPTSEQALFQPGFFKMNGDLMNGELKHGFAEQ-SLAVHQSKKIKVDGEMKENGDS-
SVQISDSESWITGVVHYEPSKAAGSMKRYRENCN IPTSEQALFQPGFFKMNGDLMNGELKHGFAEQ-SLAVHQSKK IKVDGEMKENGDS -
SLQISGEGNWN----HYKPGTGANSMKRQRENSNGPASVEGLFDQASYMIKGEL INGELKHALDDQ-ATRVHQHKKIKIN---SENDNV-
SPQPTGDNNWITSPVQYNPNKVSNSLKRHRENC I IPASEESLFDQESYKMNGDLMNGELKHGFTG--DTLLHQPKRKKVDLEIKRNDGT-
SVQISDSESWITGAVHYEPSKAAGSMKRYRENCN IPASEQALFQSGFFKMNGDLMNGELKHGFAEQ-SLAVHQTKK IKVDGDMKENGDS -
PQQTNGDSNWN----HFKPNMG INQMKMYQENCSSPPVKQELLEQSQHIK----- NGGIKHAFSESSLLELCQSKKPRMDSEINGQGSQI

HQQ INRDGNWN--LYNKAVAGVVNPMKRHRENCSSPARVQGLFNQGSYNM---INGGDLKHALCDQSFLGLHQAKKLRSDLE INGGDGEE
HQQ INRDGNWN--LYNKAVAGVVNPMKRHRENCSSPARVQGLFNQGSYNM--- INGGDLKHALCDQSFLGLHQAKKLRSDLE INGGDGEE

CRRLENCGACTSCTN-- RRTHQ I CKLRKCEVLKKKVGLLKEVE IKAGEGAGPWGQGAAVKTGSELSPVDGP
CRRLENCGACTSCTN-- RRTHQ I CKLRKCEVLKKKVGLLKEVE I KAGEGAGPWGQGAAVKTGSELSPVDGP
CRRLENCGACTSCTN= === m—mm oo mmmmm e RRTHQ I CKLRKCEVLKKKAGLLKEVE IKAGEGGGPWGAGAAVKTCSELSPVNGP
CRRLENCGSCTSCTN-- RRTHQ I CKLRKCEVLKKKAGLLKEVE INAREGTGPWAQGATVKTGSELSPVDGP
CRRLENCGACTSCTN-- RRTHQICKLRKCEVLKKKAGLLKEVE IKAGEGAGPWGQRVAVKTGSELSPVDGP
CRRLENCGACTSCTN-- RRTHQ I CKLRKCEVLKKKVGLLKEVE IKAGEGAGPWGQGAAVKTGSELSPVDGP
_________________________________________________________________________________________ M
--------------------------------------------------------------------------------- MEEGPFHQA
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TKFKL IKSREI 1 TPKG I LQNCSESILVDGP
------------------------------------------------------------------------------- TGSGGNSFDGP
------- GPNSFSFSLQTG=—==—= === —m—mmmmmmm e e ————————_SRVGSVDGPRRG-QMEVGSSDHGEENGL




Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP0O0000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP0O0000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPOO000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP0O0000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOP0O0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP0O0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O000O
Chicken (ENSGALTO0000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535

----------------- METGSHDRLEEGCS
CMQKENCGTCSNCMNRK | GKQ I CKLRKCDQLKMKGQKDWET == === - — oo VSDARSVDGPRRGGQMETGSHDRLEEGCL
CMQKENCGTCSNCMNRK 1 GKQ 1 CKLRKCDQLKKKGQKDCEVGH I EDYSKAWSVKPSLATETVSDTGSVDGPRRGGQMETGSHDRLEEGGS
CMQKENCGTCSNCMNRK 1 GKQ I CKLRKCEQLKMKGQKDWEVGH I EDNSKAWFVKASLATETVSDARSVDGPRRGGQMETGSHDR I EEGGL
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PLSKGLEKQHDCDYKILPALGVKHSENDS--VPMQDTQVLPDIETLIGVQ========== === m e e e e e
PLSKGLEKQHDCDYKILPDLGVKHSENDS--VPMQDTQVLPDIETLIGVQ----
PPSK-—=--- KQCTHNIQDEPGVKHSENDS--VPSQHATVSPGTE--NGEQ---~-
PPSK-=--- KQCVHNVQDDPGVKHSGNDS--GPSQDAVMSPDTENLTGEQ=-============ === e e e e e
PPPKNLGKQHECDYKVLTDMGVKHSENDSKQVPKQDPP IPPDAENL IGKQ======== === = —m e e e e e e e e e
PPPKNLGKQHECDYKVLTDVGVKHSESDS--VPVQDPSIPPDIENLIGIQ=======— === = —m e e e e e
PPSKNLEKQRECDCKVLTDVGVRHSENQS--DLVQDPPIPPDTENLIAVQ= === === === = —mm e e e e e e e e e e
PPSKNLQKQLECDYKVLTDVGVKTTENES--HPMQDPLIPLDIENLIGIQ========— === mm e e e e e e e

QERASR=SKNTSNSTESVR IS ——— - m oo

FTGG--KNSRRGSSGRRAASRQQNTSNKPSS IS INNSPPDGKNEKPDNK- - ~EPPRMYHEAGVEAAASLEP - - - - NDATEGSSL----—
CSRG--KYSR-GSTRRRSAPQHGNKRNQRPSTR INDSTPDEEAEKLENC---DDEEVGPKTEVETPENVKDQGLGVNGAKEDSVF-————
------------ LSQSLPQAPQPNRNTQT S = = = = = = e e e e e

RTGRGGAKRAAPPRRVKSRNQPSSAAINDSPPEEEDETPYRRGAEEK IPVSLKTDFEVSVS IKDQGLGVPNAQEGSPL-----
—————————————— RTVVSKPNKKTVEDVLPVKIS—== === == = — e e o o e e e e
FTGG--KNSRRGSSQRRAASRQQNTSNKPPS IS INNSPPDGKNEKPDNK---EPPRMHHEAGVEAAASLEP - —--— NDAIEGSSL-----
——————— RGRKTSSESGAAPQHQNTKRQTSSTS INESSFDEEKAKDSHT---NEELSLLCAEANVPAG IKDQSLGVGDTKESGAS-----
ARGRGARGAR---GQRWSERG IEQGPEESDPGS IDPSMIDQEKEVVSHDS--EGQPLNLRTELEDPSCVDQQEPGVGHECEGKPLNLRTE
TRGRGVRGVRGVVGQRGSKSG IEQGSEESDTVS IDPSE INQGNNVVGHVG--KGKPPNLRTELDETTCVDQQELGVGHASEGKPR=- -~~~
ARGRGARGAR---GQRWSERGIEQGPEESDPGS IDPSV IDQEKELVSHDS--EGQPLNLRTELEDPSCVDQQEPGVGHECEGKPLNLRTE
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Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIPO0000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP0O0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP00000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP00000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCPO0O0000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOP0O0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP00000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOO00O
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Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP00000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP00000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACPO0O0O00008576
Amazon_molly (ENSPFOP000000120
Amazon_molly (ENSPFOP000000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP0O0000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP00000021516)
Mouse (ENSMUSP0O0000087049)
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Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOOO0O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1TO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCPO000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP00000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP0O0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP00000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATOO0000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPSI1P0O0000011691)
Xenopus (ENSXETPO0O000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
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Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O000O
Chicken (ENSGALT0O0000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1T00000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP0O0000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

————GAQPPALASGLLPSGQMP
————GAQPPAVTSGLS—---—-
-ARNSPSHVSGLPISPQIP

————ALALARHGMKPPNCNCDGPEC
————ALALARHGMKPPNCNCDGPEC
————ALALARHGMKPPNCTCDGPEC
--------------------------------------------------------------------- ALALARHGMKPPNCTCDGPEC
--------------------------------------------------------------------- ALALARHGMKPPNCNCDGPEC
-———ALALARHGMKPPNCNCDGPEC
-—--ALALARHGMKPPNCNCDGPEC
--------------------------------------------------------------------- ALALARHGMKPPNCNCDGPEC
--------------------------------------------------------------------- ALALARHGMKPPNCNCDGPEC
- ——-ALALAKHGMKPPNCNCDGPEC
————ALALARHGVKPPNCNCDGPEC
- =~ -QMVLQQHLHHKRNLFLDQSLA
———~ALALAKHGVKPPNCNCDGPEC
————ALTLARQGKKPPNCDCDGPEC
--------------------------------------------------------------------- ALKLAKHGTKPPNCNCDGPEC
--------------------------------------------------------------------- ALRQAKHGHKPPNCNCDGHGC
- ——~ALNQARHGHKPPNCDCEGPDC
~ALSQAKHGHKPPNCDCDGPDC

~ALSQARHGHKPPNCDCDGPDC
----ALSQARHGHKPPNCDCDGPDC
—-—-ALSQARHGHKPPNCDCDGPDC
————————————————————————————————————————————————————————————————————— ALSQARHGHKPPNCDCDGPDC

INQPDKISPRVPQSRGHSSDKQWNFQAPPL ITATNHSSVSNLTSPHELQQRS---
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EEP IPKAQDPL----- PQSGLEDGKG IHL--VQDTRTYDAGLVVASEPTSCGNSVGSLLVSFTSLQPVAEKKKRRRCGVCEPCLRKTNCE
DLPADLRLQQN=----- DYSSQLESVGISLNLVQDNVSNSTQTVEASGPSSLTNPAGGYPPAYSSVLPMLEKKKRRRCGVCEPCLRKTNCE
HSPSDSKLQHK----- DSSSQSGSIGINLNSDQDSRSNSIGPIE---PSSITNSVYSYPLSYSSLLPMLEKKKRRRCGVCEPCLRKTNCE
LFHASLGIAQL----- SQAGPSKSDRGSSQVSVTSTVHVVNTTVVTMPVPMVSTSSS---SYTTLLPTLEKKKRKRCGVCEPCQQKTNCG
LFHASLGVAQL----- SQAGPSKSDRGSSQVSVTSTVHVVNTTVVTMPVPMVSTSSS---SYTTLLPTLEKKKRKRCGVCEPCQQKTNCG
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LHHASQGIVHL----- SQASPS-KLEGGSSQISATSMVDINTTVVSRPVSLVSTSSSP--SYTTLLPTLEKKKRKRCGVCEPCQQKTNCG
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Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP0O0000011691)
Xenopus (ENSXETPO0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOPO0000021516)
Mouse (ENSMUSPO0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O000O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP00000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARPO0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
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PDYLEWLEGK 1KS--AAMEGGQGRPRLPGTLPPSEAGLPAPSTR-PLLSSE--- ~—-VPQVPPL-EGLPLSQSALSIAK
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PDYLEWLEQK1QAAL—-GEGPLP-————————— PAPPPPDKGA I ~APPAVLE==——————————————— AAEP-CPSDGLPFSQSALN IAK
PDYLEWLERK IRLAG-GRQPLPQPQPLCPAPLTTPAPFSNGAT-NLEAAPE-~——————————————— EKPPRCPLEALPLSQSALSIAK
PPGPQDQLPKWWAP--GSQALP-——————————— PKPSEKQAK-EKKKK1Q--— ———PDKP---PQVKPLRK-QVQIKK
PDYLEWLENK IKSTVKGSQESPFPNLG----QVSKELVQKQYPKEQVLNLE--- ~——NKNSTCPSGNLPFSQNALSLAK
PDYLEWLEKK IRSAA-GKEQKR I PHQP-—-TKMNSQPLVNGAFPNQVPAVE-———————————————— ETQTLNSFDALPYSQSVLSIAK
PDYLEWLEKK IKLAT-—--- GDEQQCSAPNTSPQPQPLNRASQCPLP-——-——— LSASTPVPPDTVNAEDQAVHPEAPLPYSPSVLSIAK
PDYLEWLEKKIKLA-—--—-— TRRDQGSHKMGDEAPHLEQPHLPHQH-——————- QMYQQQQEVNQYSHQDQVPSSKPP IPCSPQVLSIAK
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PDYLEWLEKRLKQAGAGEEQDNNTPCSKMAADTPPHQQPPHSQQPPHPHHHPHPHVNGGNPPSCPPLHPHQQGQRPGSVPCSPQVLSIAK
PDYLEWLEKRIKQTWAGEERDNTTPCSKMTTDTPPHQQPPHSQQPP----HPQPHVNGGNPPSGPPLHPHQQGQHPAP IPCSPQVLFIAK
PDYLEWLEKR IKQA--GEEQDNNTPCSKMAADTPPHQQPPHSQQPPHPHHHPHPHVNGGNPPSCPPLHPHQQGQRPGSVPCSPQVLSIAK
PDYLEWLEKR IKQTGAGEGRDNNMPCSKMTADTPPHQQPPHSQQPP----HPQPHVNGGNPPSCPPLRPHQQGQHLAP IPCSPQVLSIAK

EYFCNSTHPLNNT IKLNNDLSTLVSVVS—==———=————————— YAQSESGRSLSVEKESTSCNCEGLDCPDYQNVVDESAKTMCEEGRT
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ECSCCRKRKTSHRICKKRKCEELKKPPPP--1TLPFEVLTENKRPOR-RKORVFKANLENKPVNGRRPELMECS ICGHGEKYRVKTNQTQ
ECSCCRKRKTSHR ICKKRKCEELKKPPPP -~ IMLPFEVLTENKRPQR-RKQRVLKADLENKPVNGLRPELMECS ICGHGEKYRVKTNQTL
ECTYCKNRKNSHQ I CKKRKCEELKKKPS---VVVPLEV IKENKRPQREKKPKVLKADFDNKPVNGPKSESMDYSRCGHGEE-QKLELNPH
ECTYCKNRKNSHQ I CKKRKCEELKKKPS---VAVPLEV IKENKRPQREKKPKVLKADFDNKPVNGPKSESMDYSRCGHGEE-QKLELNPH
ECTYCKNRKNSHQ I CKKRKCEVLKKKPE---ATSQAQVTKENKRPOREKKPKVLKTDFNNKPVNGPKSESMDCSRRGHGEEEQRLDL I TH
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QCSCCLNRRTGHQICKLRKCVELKRRRSSSVISQRDAQV - ======—————————— APE1GSVNGKGKEQMDNTYMAAEEDEEEDGH ISR
QCSCCLNRRTGHQICKLRKCVELKRRRPSSPHTHSAAQV === == ——=———————- VPESGLVNGTGKAQMDDTHMAAEEDEGEEGH IPP
ECSCCRNRKTGHQ ICKLRKCMELRKK—----PSLLSSSQVGSKDTTKPQRKTRVSKVESYGHSVNGTKSSQMEESFSMQEEDLALQIYPIS

QCSCCLKRSTGHQICKLRKCVQLKRRPLSSPFALPAAQV-——=——————=——————— APESGSVDGKGKEQMDDTHAAAEEDEGEEGHIYR
ECRSCLNQKTDHQICRLRRCIKLRKK-==-TLIICTG-=========——————— KVESEANSVNGTSSEQMEETCAAPEEEAHY IPVTHN
QCSCCLNRRTGHQICKLRKCVELKRRRSSSVISQRDAQV -——=—————=——————— APEIGSINGKGKEQMDDTYMAAEEDEEEDDH I PH



Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP00000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATOO0000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPSIP0O0000011691)
Xenopus (ENSXETP00000030770)
Coelacanth (ENSLACPO0O000008576
Amazon_molly (ENSPFOP000000120
Amazon_molly (ENSPFOP000000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP00000021516)
Mouse (ENSMUSP00000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOOOOO
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0O000001981
Amazon_molly (ENSPFOP000000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIPO0000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP0O0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP0O0000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)
Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
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RYVDPTETPANFHSST-- I NNRHAPEVVQEQM-VPLKK I KLEEQQLE I DDQHSKHLE--TNGCYEDALSTLAAVVCFSSTDRKSLEEKLF
RTSMASELQRT I IAT IPKDNSENGPKASPDDVSLPLKK IKLEEPWLWITEQTTTQLTRQDDDTCEDPLSMLAAVVCLSVTERKGLEEKLL
RT---LEPER---STITKRTSENGPKTPADDMLAPLKR I KQEEPWAW I TEQSAPVLR-DDDHVCEDPLSTLAAVVCLSVTERRGLEEKLF
NTTIQLESQSTTKSTYPKGSSELKDALLDDS 1AVPLKK I KVEEPWVWSMDQSSAPLGGDDDDYYEDALSTLAAVVCFS I TDRKGLEEKLC
KTTRQLESQRTTKTTYPKGSSEPNDALLDDTMTVPLKK I KLEESWVWSTEQSSTLLGGNDDDVYVDALSTLAAVVCFS I TDRKGLEDKLF
NTTIQLESQSTTKSTYPKGSSELKDALLDDT IAVPLKK I KVEEPWWWISMDQSSAPLGGDDDDVYEDALSTLAAVVCFS I TDRKGLEEKLC
KTTRQFESQRTTKTTYPKGSSEPNDALPDDTMAVPLKK I KLEEPWVWSTDQSSTLLGGNDDDVYVDALSTLAAVVCFS I TDRKGLEDKLC
------- HEAWLQLHRQRQ1QQLRQYKQVQDAQDKCSSWGESQPQE I ASLSETTEVFSHEWRGSLPLNLQHQLQWPMQ I SPKQDSPAQLQ
— ——MSEHLKHNPP I FGSSGELQDNCQQLMRNKEQE I LKGRDKEQTRDLVPPTQHYLKPGW I ELKAPRFHQAESHLKRNEASLPSIL
——~MSEHLKHNPP 1 FGSSGELQDNCQQLMRNKEQE I LKARDKEQTRDLVPPTQHYLKPGW I ELKAPHFHQAESHLKRNEASLPSVL
——~MSEYLMYYLPNHGHSGGLQEHSQYLMGHREQE I PKDANGKQTQGSVQA-—-—— APGWI ELKAPNLHEALHQTKRKD I SLHSVL
------- VSDYRMYYLPNHGHGGDLQENSQYLMGHGEHE I LKDANKGQTQGSVLA--—-—-APGW I ELKASHFHKALHQTECKATSLHSGL
------- 1 TEHLKHNPP I LGSSGDPQDHSQQLMGHKEQETVKNQDKEQTRDLYLQTQPYLKSGW I ELKAPPYHQGESHPKCNEATLRSIL
------- 1 SEQPNQQPEV I ESGRDLQQHYQKF IRQKDQEVSSEKERQEAKEHVLQTQSYLKPGW I DLNSSHFHQGESHPKSKEEL LRMML
———LSEHLKHNPP I LGSSGDAQDHCQQLMGHKEQE I FKSQDKEQTRDPVLPTQPYLKPGWIELKAPHYHQAESHLKCNEATLRSIL
------- 1SEYLKHNSP I LGSSANPQGHCQQLMGHKEQE I LKGQHKEHAREHELSTQSYLKPGW 1 ELKAPHFHQAESNPKYKEASLRSIL
QHFQHLYGQMNQENLADNEKDTSRSHLQS-~-———— SWTGMTSPHFHPNESPQKSNEVLLRTML
------- PSEPPLQNLHACGSDGELPQLCQRFPGQREPE I PPDKEKDQVKESVQQPQRY SKPAWI ELVSTPFRQGELPHKPNEALLRSIL
------- TSEPHIQDLQVAGRHGELLRNSQLLLGQKNQATLPDKGKDQVKQPTQH-~-YPTPGWIEL I STHFRHRDPPQKPNEALLRS I L
------- LAKHKFHN--—--SLEMQNEHLRQ 1 KVMQNCNGTSKDDSF 1KSTKEFQSNPFLKSGWLELRPNQRLKEGSSETSCENLLNLLL
——-SSNQLMQALQASVSN-ELQQHYEQFQMQTQHQPLDEKQLSEANDLLQQSPHSHKQGW 1 ELSSSRP-QGDHSKTWKNTVLKSLL
-—-NFQDNSGRQ--HQPDGQ I GNSLQQQNHSVSVNGVEDAHQQRVN I SCSTPSQTNW I ERNLSHSQQQPTQCTASQAKEQDMW
---------- NFQDNSGRQ--HQPDGQ I GNSLQQQNHSVSVNGVEDAHQQRVN I SCSTPSQTNW I ERNLSHSQQQPTQCTASQAKEQDMW
---------- TLKQNSRIP-------EDRAGY 1QPSPTDLENGMESNAQQRVNLSPSTPHQRGWPDLNSSRSHQQPASDQLSQVQEQDRW
———NFQENGRTQNNDDEMG-—-—-—~ QHQHH 1 GKGNGLENTGWMEENPSNSTQQQ=—==———=————————— APPSQTQDQDMW
-—-NFQDNSGRQ--HQPDGQMGNSLQQSSNSVSVNGVEDTHQQRVN 1 SCSTPSQTNW I ERNLSHSQQQPTQCTASQAKEQELW
---------- L IN THHVSANSPQPQPSYKPQQDQKALRHLLAHQAPSSNLEHKRAFKEEAGEMLQQTNSYAETTWIDLNSSQPPQQGDLS

- - -—QQRGGADPGCPNSQMGW I DLNSRGQMLEPDSARRFQTGGQSFDVG-PTGGAYQQQQPRPAQSPHQAPPAQHNPAPEWQQQ
-——QQRGGADPSCPNSQMGW I DLNSRGQRLEPDSARRFQTGGQSFDVG-PTGGAYQQQQPRPAQSPHQAPPAQHNPAPEWQQQ

——————————————————————— ALPTKPKVKVEAPSSS -~
——————————————————————— ALPTKPKVKVEARSSSPA
————ALPTKPKVKVEPPP-—--
————ALPTKPKVKVEAPSSS -~
----------------------- ALPTKPKVKVEAPPSS--
----------------------- ALPSKPKVKVEVPSSSSA

-ALPSKPKVKVEVPSSSPS

--ATPRSSWPMPRPSPDPMAELEQLLGSA-SDY 1QSVFKRPE--

- ~—VAPCASWPVPRTGPDPMAELEQLLGGS-NDY IPSSFKRPE----~— ————ALPTKPK IKVEPRS -~ -~
A TADPMAELEQLLGST-~EY IATAFKRP—-—-~~— ———EAGRAPPAAAPKPPD-———
----- ~SGPWGLNAVASPLS I DPMANLEQLLDSAGMEGLHADFKRPP————— - ———EKSRVTKVKEEQAAQNDEN
-------------------------------------- EEMQTDHPLPS—-———————————————————~TPVRHPPLAL I TPCS -~
-------- LQQWVQNADLLKSPSDPMTGLKQLLGNT=DEY IKSVFKGPE- === === ===~ -——~~ALPNKKNVKPKHT IKS I KKE

---LQGPQAQSQIPPAANDPMAELQQLLDNASNNYMKPVFKTPDMIPS—=————~— -—KEKAMRSKQGQPVKPSSVEE

~——QQPSFPG—-————~ CDPMSELQQLLGDTSGKY 1 GKSSNK IPEMLQQQHP— === === == == ———— e o= QLHNEQVKDK
-------- DPEHS-~—-——----DPMSELKQLLSDT--KLKNASFKLPLTQQLSLNQ=~~==-—==—————————————~NGG 1Q--VQG

———————— Q-AHFPQPS--QSGSDPMSELKQLLGDTSGKYANAAFRFPGLPQNLKDGQKGGHPVMPYVKQEVDNGEYPT——————————-
-—-—------SSEQS--------—- SNPMSELKQLLGDTTGKFSGAPFKLPVTQQPRLSQ

-------------------------------------------------- HERLEEG-———-—-==-LLNQELSNG=~= === - — === ———
-—-—QQSHFAPLSGGHSVGDPMSELKQLLGDSSGKY INDPFKLPVPHHH IKQE---—- PGMPQVKQELNSGEYQSSACAYMGGRYG
-—-—QQPRFAPQSGGHSTGDPMSELKQLLGDSSGKY I SGPFKLPVPHHH IKQE -~ - PGMPRVKQEVDSGEYQSSACASMGGCYS

-------- QQSHFAPPSGGHSVGDPMSKLKQLLGDSSGKY INDPFKLP IPHHH IKQE -~ -~ -PGMPQVKQEVNSGEYQSSACAYMGGRYG

-------- QQPRFAPPSGGHSTGDPMSELKQLLGDSSGKY INGPFKLPVPHHH IKQE -~ --~PGMPRDKQEVDSGEYQSSACTSMGGCYS
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QQQONEQQQKSNGTLPPESRLTYQLSPL---CQPN-SIDNPVESEHEPRETHPSKPNISPLEILLEAISYPGISVNHTEMVNSAHLEEKKV
QAENSNVLQESENSLLETSSLLALQDKSSCAPVFQKDGCPNDGASATPSKDSHTEDLSLQSTFLSLIKTRNLTVEQVVAIEALTRLSEVP

KEEN-—====——-- LLQTSSVLDLQES-TCCPPLVKDEVHGEDGFKVPNTETQHENPSLQPTFLSL IKNRNLTVEQVVAIEALTQLSEVP
SQKSNCTCK-=--- TFQGSDSSVLQTN-S1VD-1QERSCHTLVPEKIPNKETQLENPSLQPTFLSLIKKRNLTVEQVVAIEALTKLSEAP
FQQPGFNCSS----- IPHSSHS I INHH----ASITHNEGDQPKTPEN I PSKE-PKDGSPVQPSLLSLMKDRRLTLEQVVAIEALTQLSEAP
FQQPGFNCSS----- IPHSSHS I INHH----ASTHNEGDQPKTPEN I PSKE-PKDGSPVQPSLLSLMKDRRLTLEQVVAIEALTQLSEAP
FQKPGLNCRS----- GAEPT--1FNNH----PNTHSAGSRPHPPEKVPNKE-PKDGSPVQPSLLSLMKDRRLTLEQVVAIEALTQLSEAP
FQKPGLNCRS----- GAEST--1FNNH----PDTHSTGSQHQPPEKVPNKE-PKDGSPVQPSLLSLMKDRRLTLEQVVAIEALTQLSEAP



Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP00000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOP0O0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP0O0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOOO0O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPS1TO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0O000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP0O0000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0O000001732
Tetraodon (ENSTNIP00000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARPO0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)

FOKPGFNCKS—~——~ FPDPANCNLNSR----TSVHNESDQPKSLEN I TNRE-PKEGATLQPSLLSLMKDRRLTLEQVVAIEALTQLSEAP
1QKPGFNCKS -~~~ FPDPANCNLNSH----PS IHNESDQPKSLE I I TNRE-LKEGSTLQPSLLSLMKDRRLTLEQVVAIEALTQLSEAP
FHKPGFNSKS— -~~~ VPDPTNFNLNNH--~~TGTHNESNQPKTPENAP IKE-PKDGSPVQRSLFSLVKDRRLTLEQMVA I EALTQLSEAP
FOKPGFHCKS————~— I PDSAKLSLNSH-~--~TSPHNESEQPKTPET I PSKE-PKDGSPVQPSLLSLMKDRRLTLEQVVAIEALTQLSEAP
1QKTDP I CHS---AQDPTDSVLKSN I DAQENPPH I I TWGKGEAPESKH I SELKQYNSPVQPCLLSLMRDRRLTLEQIVAIEALTQLSQAP
SQQSEQQPESQ-—---~ WSLLQHQLPSQ---PVPSGSLTNTSTSWENSPETS——=——--—~- NVLLHACSSAALVSDH---VNSHHTVENSA
GPQTSNACN IKTER= = -~~~ EEEPYQSHSHQER-TSNSPAGADNSHPK-—--DPVPLTNNSVQSLVEHRN IS IDQAIAIEALTQLAATP
GTRSSILCS IKTEPPDLHFVKTEK---—- DELKKS-TPANLQRTPQP IKS--EPPQS I LLPSVQSLVERRNLSFDQAIATEALTQLAVIP
SSRASILHS I KAEAPDLHFVRKEKE----DLYLKS-TPVNLQSTPPP 1KS--EPLPSVLLPSVQSLAERRNLSVDQA IAIEALTQLAAIP
KP I SPFSRNETCK-—————-~— LEETEVTTDDACSTSGATNGATSLEN I DASFCRNSLVLSHPSLQSLVEKRNISIEQAIAIEALTELSEIP

SSRASILRSIKTEPPDLHLVKEEPEEFKNNSCQKS-TPLGPQRPSHGVKS--EPPPSLLLPSVQSLAEKRNLSFDQATATEALTQLAAIP

GSQTSDVC-LKTEP———————-— KEEPYQCQLNQEE-PPQN-———————————— DY IALSLPTVQSLVQHRN ISVDQAIATEALTQLAAIP
GTRSSILCSIKTEPPDLHFVKTEK--——- DELKKN-TPANLQRTPQP IKS-—-EPPQSVLLPSVQSLAERRNLSFDQA IATEALTQLAVIP
SRRSSILRS IKTEPPDLHFVKKEENYLNDDWCPKS-TPLNTKRTPHT IKC--EPSPSVLLPSVQYLAERRNLSFDQAVAIEALTQLAAIP
SSRSPVLRSFK-————————— TEPEDFKVDICLKS-AP ISPRKTFD I 1VKREQPSPDLSQPS IQSLVEERN I SNDQAIAIEALTLLAAIP
SSRSPVLHSLK--- TEPEDFKVDLLLRS-TPISPRKALD I IVKREQPSPDLSLPS IQSLVQERNISNDQAIAIEALTLLASIP
SSRSPVLRSFK--- TEPEDLKVD ICLKS-AP I1SPRKALD I IVKQEQPSPGLSQPS IQSLVEERN ISNDQAIAIEALTLLAAIP
SSHSPVLHSLKTE--———— LKTEPEDFKVDLLLKS-TPISPRKGLDI IVKREQPSPDLSLPS 1QSLVQERN ISNDQAIAIEALTLLASIP
YLTKHEE I SKLCSN=— == — = m oo SQTTDAEPRGVQLQQLQKQSSQTQQEEAQSLTQPKSQMQMVHQYRP
QYQPNLSNQMTSK—= == === m oo QYTGNSNMPGGLPRQAY TQKTTQLEHKSQMYQVEMNQGQSQGTVD
QYQPNLSNQMTSK= === === —mmm oo QYTGNSNMPGGLPRQAYTQKTTQLEHKSQMYQVEMNQGQSQGTVD
HSQTGPYNQMSSK= === == === — - m oo oo QSTGNVNMPGGFQRLPYLQKTAQPEQKAQMYQVQVNQGPSPGMGD
RYQTSPTNQUIGS I === === — oo QSTGSVNMTGEFQRPPY 1QKTAQPEHKSQMYQVEMNQGPSPGMGD
QYQSNPSNHMTSK === === == m o oo QYTGNSNMPGGLPGQAY 1QKTMQPDQRPQRYHVEMNQGQSQGTVD
QYQSNKEDQMTSK= === === m—m oo QYSRGPN ISKGTQGQTY 1QKMVQQDQMPQKYQMENAQVQFQALMD
QYQSKPSHQVTSK == === == m oo QYTGNSNMPGGLPGQAY TQK IMQPEQRPPRYQAEMNQGQSRGTVD
LYESHPSNQMTSR= == === ——m—mmmmmmmmommm RYTGYSNVRGGLPRQAYVQKLMQLEQRSQMYQAELNQGQSQGTVD
QFQSNSSEQTHPE=—————— o m oo QYSENPDRSKGHTEQACYQN I TQCEQIPALYKNEVTQLPPHLTAN
QYQANTSKAAYMK——————— oo QYAGSPDALKGPSGQPQSQK IMQQEQ I PLQYKSESSQMQQHPTAD
QFQANPMEQVHSD= === ——— oo oo QYPGNPDALKGPSGQPHSEKT IQQEPMPQLYKSEAPQRPLHP IAE
QSQTN=~NKKKLR=— === —— oo oo QYPGKQGLAN=——————m oo RKCNSQDSEEHLQ
QLQQHQNEQIQCQK—-~- QEY IDSPNVSNGFQLQNFNQ---—— DQLCLLYKNELAHGQQQSRAE
R———AKPQSEQQTT === —————mmmmmmmmmmmo SPQVQNQILEPN-——-- QAQRFRETQTQGLFTDAGRGSNGSLQKQP
R———AKPQSEQQTT=—————————m oo SPQVQNQILEPN---—- QAQRFRETETQGLFTDSGRGSNGSLQKQP
REFPSKLQSDQQIV--- NPQVHNQISEPK--——- PTQRF---QTQRSFTDSNQQSNSFQQQQQ
RALPPK-PNVERTA--- SPQRDTQIMEPG--—-- PVQRF---QIQRSLADMSPGSNTSQQKLP

R---AKPQSEQQTT
RLWKDFNLRQQQQM

SPPVQNQILEPN----— QVQRYSETQTQGLFTDTSRGSNSSLQKQP
SNQSQEK I LDSDNMQGFQ 1 QGFSHSSMQQQQKQLSDVYKPNVEQDQ

ANSKGPSHMHQQQC
ADSKGPSHMHQQQC

NLPPQQQPHTQH----- MHQQQCNLPPPQQQQQGENCFRAPMQPEH
NLLPQQQPHTQH---—- MHQQQCNLPPPQQQQQGENCFRAPMQPEH

PAPAPSPVLQREAP === ===~ — e TPSSEPDTHQKAQTALQQHLHHKRSLFLEQVHDTSFP-APSEPS
PAPAPSPVLQREAP === === = — oo TPSSEPDTHQKAQTALQQHLHHKRSLFLEQVHDTSFP-APSEPS
PAPAPSPAPQREAP == === oo EPDAHQKAQTALQQHLHHKRGLFLEQARDAAFS—-APLEPP
PAPVPSP ISQREAP--- LLSSEPDTHQKAQTALQQHLHHKRNLFLEQAQDASFP-TSTEPQ
PAPAPSP I SQREAP—-— LPSSEPDTHQKAQTALQQHLHHKRNLFLEQAHDASFP-TSTEPQ
PSPSPT--LQREAP-—— TPSSEPSTHQKAQTALQQHLHHKRSLFLEQARDAAFP-HPSEPP
------------------------------------------------------ HDAILPLLLQSLL-——————mmmmmmmmmm

PSPSPSP I LQREAP =~ === — === == - oo oo TPSSEPDSHQKAQTALQQHLHHKRSLFLEQAHDASLP-PPSEPP
—PPAPTPSPRKEAP -~ =~ — = m o m oo TPSSDPDTHRKVQSTLQQHLHHKRSLFLEQNQNGGCPRASSVPP
B - = RVLQEPDLHRKTQLVLQQHLHHKRSLFLEQNLS---APPSERP-
AGYRRPSACSPHLS ~— === = - — oo mmmmommm QLLQEPNFHKKTRTALQQHLHHKRSLFREQKATPTATPPPQGPP

-------------------------------------------------------- AAQSPLQKQLDDRSQAPNTQEMC———————————
STEFLKMSPDQQLS-- QLLQTNEFHRNTQAALQQHLHHKRNLFVDPNAMEACTQEQQN——
GARYYGTTCRQQLS-- QPTEQTGLQQTTQKALQQHLHHKRNLFQEQGQTQASQPMQPN——
GASVARIKQEPFSE-- GDFPGSAIHHKTQVALQQHLNHKRSLFQDQSDQ----TSALPSS
———RIKQEPDSGNP-- MSPGQAA I RHSTQAALQHHLHHRRNLFSTHPPGFGVPSPRAPMT
----------------------------------------------------- 1 RHSTQAALQQHLHHKRNLFSSPPP- -~ -FSPQSPMA
QQQGQTSISHSTQAALQQHLHYKRNLFSNHSPSFGAPGPRASLA

LSPGQAA I SHSTQAALQQHLHYKRNLFSNHPSGFGGVGPRGPLA
------------------------------------------ LSKHASNEENVCDNED =~ === === === =

LMNGQQQPGYPGPP-- LSAGSTAIHYSTQTALQQHLHHKRNLFSNPPGPPGLCPPRPTQA
LMNGQQQPRYPGPP-- LSLGSASIRHSTQTALQQHLHHKRNLFSNSPGLPGLCPLRPAKA
RMNGQQQPGYPGPP-- LSAGSTAIHYSTQTALQQHLHHKRNLFSNPPGPPGLCPPRPTQA
LMNGQQQPRYPGPP—— === === e LSPGSATIRHSTQTALQQHLHHKRNLFSNSPGLPGLCPLRPAKA
1270 1280 1290 1300 1310 1320 1330 1340 1350
SN DN DR (RN TN ISR DO PR DN P DRUN PO DORN PONIE SOUY PR BRO DR
SDPAKPNPLLGEIKTASSPTDPQS— === ——mmm e e e TISPGESGYDSADLISTVDSQR
NGNCQFFPNLSSDLPNNINYSTLTTQSL--——-— EFSDRENCDVENGKVSKCLITG VRNKAEEEAAAQLTQLAATIES

AGASSPAKTERVQCTDEQ I SHSLNSYKKDNACSLTSSALKATKGTCPQKDQQLFSHVPSPRRILP-KSLLYNGQGAISEFPSKSSGPSSL
LGTSSPAKADNTECTEERTSNLLHSYKRDISSSFTSSTLKEIKDTYLEKEEQLLTHCAHSQKQLPNKPVLYNGQSS I SELRDKPPNLASE



Turtle (ENSPS1PO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATOO0000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP0O0000011691)
Xenopus (ENSXETPO0000030770)
Coelacanth (ENSLACPO0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCPO0O0000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP00000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O000O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETPO0000054061)
Coelacanth (ENSLACPO0O0O00009535
Spotted_gar (ENSLOCP0O000001981
Amazon_molly (ENSPFOP000000021
Cave_fish (ENSAMXP0O0000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
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Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP00000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATOO0000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETPO0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP000000120
Amazon_molly (ENSPFOP000000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP00000021516)
Mouse (ENSMUSP00000087049)

Rat (ENSRNOP0O0000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOOOOO
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1TO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0O000001981
Amazon_molly (ENSPFOP000000021
Cave_fish (ENSAMXP0O0000015689)
Fugu (ENSTRUP0O0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)
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European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
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Spotted _gar (ENSLOCP0O00000155
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Salmon (XP_014042431.1)
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Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
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1EEDVATQLTQLAS I IKINY IKPEDKKV-ENTPTSLVTCNVQQKYNQEKGT 1QQKPPSSVHNNHGSSLTKQKNPTQKKTKSTPSRDRRKK
1 EEDVAAQLTQLAST I --NHINAEVRNA-ESTPESLVAKNTKQKHSQEKRMVHQKPPSSTQTKPSVPSAKPKK-AQKKARATPHANKRKK
1EEDVAAQLTQLAST I--NHINPEFRNA-ESTPESLVAKNTQQKHSQEKRMVQQKPPSS 1QNKP 1 VPSTKPKK-TQKKARPTPYTSKRKK
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Zebrafish (ENSDARPO0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)
Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0O000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
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Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
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Stickleback (ENSGACT0000001035
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Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
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Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPS1PO0000011691)
Xenopus (ENSXETP00000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)
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Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOP0O0000051172)
Armadillo (ENSDNOPO0000021516)
Mouse (ENSMUSP0O0000087049)
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Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARP0O0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETPO0000030770)
Coelacanth (ENSLACPO0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0O000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSPO0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
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Coelacanth (ENSLACPO0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP000000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
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Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATOO0000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSI1P0O0000011691)
Xenopus (ENSXETPO0000030770)
Coelacanth (ENSLACPO0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0O000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP00000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)

ASTTAPPADQDMEVDKENVTRGVSEASYPSA
APTTAPPAD------ KEESG---SMSKVTST
ASTTAPPADQDMEVDKENVTGGVSEASYTSA
APTTAPPADQDMEVDKEESG---GMSKVTST

1720 1730

1740
celeaatl-

1750
celeaaol-

1760 1770
SRR EETRY EEERY EEEEY R P

1790 1800
S EETR RS

VDLE-—————- GDLPLNRPSTQQGQSNLRATDQQSASVS IEAQIAPTIHQ---SSSSSEGLSVFTSKSPRCIKVETSGCVTVLSTSNLNT
VQONKNITQ-MHPLPQIFS---KRTNETCKDSQAKFQQDVGEKLKGQNLL-A1PNSCDEAPQADNMQALGN--VECVSETKFPTS---RN
VQQAVNVGQ-THPLPQTFSQSNLRAGETCGEDKAYVQQGAVDQRVDPKSQ-MLPVSCSAGQVPGTVEALRN--MECAGEVT ILTS---RS
VQQTMNV 1Q-MHPLPQTLNQSNQRAHEKSDEDQANFQQNATEQQLGQKLQ-TLPVSCCEAHLPHTVETLRN-- IDCAGEI TWTS---TS
VQLTVNANQKAHPLTQPSSPPNQCANVMAGDDQ I RFQQVVKEQLMHQRLP-TLPG I SHETPLPESALTLRNVNVVCSGG I TVWSTK--SE
VQLTVNANQKAHPLTQPSSPPNQCANVMAGDDQ IRFQQVVKEQLMHQRLP-TLPG I SHETPLPESALTLRNVNVVCSGG I TVWSTK--SE
GQPMVSVNQEAHPLPQ-SPPSNQCAN IMAGAAQTQFHLGAQENLVHQ I PPPTLPGTSPDTLLPDPAS I LRKGKVLHFDG I TVWWTEK---R
GQPMVNVDQKAHPLPQ-SPPSNQCA-— I'YGCAAQPXHL~ALERTVHQ IHPPTWC- 1 SPDPLLPDPASALRKGNVLSSNG I TVWWTTK-~HE
VPPTVNVNQKVHPLLQPSSPTNQCANVMAGNDQTQFQQDVKDQHMHQRLP-TLPG I SHETPLPDPAQI LRNLNVVCSGG I TVWWSTK--SE
VQPTVNVNQKAHPLLRPTSPTNQCANGMAGNDQTQFQQDVKDQVTHQRLP-TLPG I SHETPLPDPAQ I LRNLNVVCSGG I TVWWSTK--SE
VQPTGNVNEKAHPLSRPSSPTSQCVNLMAGDDQTR 1QQDVNEQLMHQRLP-TLPG I SHERPLSDPAQI LRNVNVVCSGG I TVWWSTK--SE
VQPTVNVDQKAHPLPQPSSPSNQCANVVAGDDQTQFPQDFKEQL I HQRLP-TLPG I SHERSLPDPAQ I LRNVNVVCSGG I TVWSTK--SE

VQHSVNVN=-—— == QSLNQYNQRAGATAGVDQTQFQQDAEEQLRSQRQH-MLPAPSCATPVPGTVQTLRNESTACPGGASVAAAN--NS
—————————————————————— PGPVLVSEADRTSK-——-——————-———————-RNSFETPSSCTTRDPRHVKVETSGAITILSTSNLGA
EHL1SQVSKTYSVLNHGANPQAQYAMPSVPGADP--——— LPGSPGRCHKV----NSLSCEPRQTSFGQNGRYKVDTAGAVTVLSVSAGNM
SHVLSQVAQPVGELQHGTHPNTSPAKPAF ISN-————————-— VNGFHGLS----NGFSGPPDSPPPSQQNYYKLETSGSVTVLST----A
KHLLSQVVQPCGGLQHGADPNTSPAKSAFLSP—————————— TSGHHGLA----NGFTGARQSPPPSQQSYYKLESSGPVTVLST----A

CDSNTQVAQSLDGQQHGANLDTGSAKVQFYVQASQDRNEPPSSKIYSNES----KISSLGQLPPASTAEGCIKIETSGSVTVLSTSNLNS

KHLLSQVAQPCSRLHHSADLDTGPATAASLSH-—=—————-~— STGHHVLA----NGFSGAQLSPPPNQQSYYKLEKSGAVT ILST----A
QK-VSQVSKTYDVLNPGAKQQLLQTMANEPFKD-~———— LPQIPEMYHKA----NGFNG-HQHLHTNQNGFYKVEKSGGVTVLSASSVHS
SHVLSQVAPPAGELQHGTHP I ASPAKPAFTSN=————————— VNGFRVLS----NGFSGPPDSPPPSQQNYYKLETSGSVTVLST----A
DDVSSQVGKPCGGLQN=-———— TSIEKTAFPSH=————————~ STGHHSWA----NGFSRTPQSPPPSQQSYYKLERSGPVAVLST-—--A
RGLYSQVSQPYVGQQHGANLKASSTIPSFTSID-———————— SNNHRTGL----NHGLSNGYSSGGQQQGYYKVERSGPVTVLST----S
RRLYSQVSQPYVWQQHGANLKASSTNPSFTSLD -~ —————— SNNHRTGL-—---NHSLPNGYSSGGQRQGYYKVERSGPVTILST----S
RGLYSQVSQPYVGQQHGANLKSSSTIPSFTS ID-=——————~ SNNHRTGL----NHGLSNGYSPGGQQQGYYKVERSGPVTVLST----S
RQLYSQVSQPFVGQQHGANLKASSTNPSFTSLD-———————— SNNHRTGL-—---NNSLPNGYSSGGQRQGYYKVERSGPVTILST----S
NP IEHQSQHFNFEH---———— QQQERS I IEALEQRFKQYQLSSPFERQTCV IKSPKQVKVETSGPVTVLSTTAHFESDMGGDCTSAQQTS
KVTKQENPPASCD-—------NVQQKS I I ETMEQHLKQFHAKSLFDHKALTLKSQKQVKVEMSGPVTVLTRQTTAAELDSHTPALEQQTT
KVTKQENPPASCD-----—---NVQQKS I ETMEQHLKQFQAKSLFDHKAL TLKSQKQVKVEMSGPVTVLTRQTTAAELDSHTPALEQQTT
SRIKQE I SSPSRD-~-—-----NGQPKS I lETMEQHLKQFQLKSLCDYKALTLKSQK-~HVKVP—------TD1QAAESENHARAAEPQA-
KRIKQESPLLSCD-----—-~- GGRTES I 1ETMERHLKQFQLKALCDYK I LTLNSQRQGDVETA=-=-=—~-— TNARSAGSENHTPAAEPQAS
KIPKQEIPPPNCD--=-=-— NVQOQKS I LETMEQHLKQFQVKSLFDHKAL TLKSQKQVKVEMSGPVTVLTRQTTAAELESHTPALEQQAM
KAAKQEVQHLGCD-——-——-~- QSQQKS I 1ETMEQQLKQ 1 QVKSLFDHKALT IKSQKHVKVEMAGPVTVLTRNTSASELDGHNPTSEQQAT
K1PKQEIPPPSCD--=-—-— NMQQRS I LETMEQHLKQFQVKSLFDHKAL TLKSQKQVKVEMSGPVTVLTRQTTAAELDSHTPALEQQAM
KVTKQE I APQSCD---—-----NVQQKS I LETMEQHLKQFQVKSLFDHKAPPLRSQKQVKVEMSGPVTVLTRHTTAAELDSY TPALEQQAT
KT IKQEVQNFSCE--———-—— NMQQRS I IETMEQQLRQ I QVKTPFDHKSLT IKSPKHIKMPFP - LQPEQAQKYGTGDDPQLTHDSS
KT IKQENQHFGCE-——————— NTQQKS I IETMEQQLKQ 1 QVKSLFDHKTFTVKSPKHVKVETAGP I TILSRNTSAAEFDTHTP ILEQQAN
K1 IKQENQHFGCE-—-——-—— NLQQKS I IETMEQQLKQ I QVKSLFDHKALT IKSPKHVKVETAGP I TILSRNSTAAEFESHASALDHHAT

KK IKQETRHSSTE---~-
TL-KQESQKLSCE----

~-AGQQKS I IETMEQQMRHYPGKSSFHRQVSS IKSPKHVKVESSGPVTVLTTHTNFSTLDQQTVPPHEKT-
~-NLQQKS I  EAMEQQLKQFQVSSLFEHQAFALKSPKNVKVETSGPVT ILSTN IAGK--DSSVSAPKSIPS

VKIKTENQQSLCV-=—---- QDRKPGN I TASMEQSLRQYELSNLFEKKPLVVNSSNKVKVESSGPVT ILSTNMDMSG===--~ ADS--TA
VKIKTENQQSLCV-=—---- QDRKPGN I ASMEQSLRQYELSNLFEKKPLVVNSSNKVKVESSGPVT ILSTNMDMSG—-----~ ADS--AA
1Q1KQENQQFLCE------~ ONKRQGS ILASMEQNLRQYQLSPVFEKKSLV INSSNKVKVESSGPVTVLSTNTELGG ===~~~ MEVS---
LQVKQENHPSPCN-===--- HKKITPRSILASMEQSLRQYQLSTVFEQKSLL IHSSNKVKVESSGPVTILSTNTEVRD—=~--~ VQSSIPA
VKIKTESQQSLCV====--- QDKKPGN ILASMEQSLRQYKLSNLFEKKPLVN-SSNKVKVESSGAVT ILSTNMDMSG ===~~~ TDS--TP

NMIKQEYSQMDCD- --QSROKS I TATMEHQLKQYHPSPLFERKSLV IKSPKQVKVETSGPVTILSTNADLGN=========~ GDI

1QVKQEYNPQPQTSCCREQSQSSSQRSILATMEQTLRQYQLSPVFDRKSLV IRSPNKVKVEQSGAVTVLSTHADLDGGSGGMEDMGMGRP
1QVKQEYNPQPQTSCCGEQSQSSSQRS ILATMEQTLRQYQLSPVFDRKSLV IRSPNKVKVEQSGAVTVLSTHADLDGGLGGMEDMGMGRP




Tasmanian_devil (ENSSHAPOOOOOO
Chicken (ENSGALT00000059756)
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Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
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Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
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Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)
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European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
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Armadillo (ENSDNOP0O0000014565)
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Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALPO0000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP00000030770)
Coelacanth (ENSLACPO0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
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Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP0O0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1TO0000006549)
Xenopus (ENSXETP00000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCPO000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXPO0O0O00015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP0O0000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP00000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALPO0000053457)
Turtle (ENSPSIP0O0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0000011536)
Mouse (ENSMUSPO0000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCPO0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP0O0000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP000000299
Fugu (XP_011611191.1)
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Medaka (XP_004065962.1)
Platyfish (ENSXMAPOOO00005447)
Spotted _gar (ENSLOCPO0O0000155
Stickleback (ENSGACPO000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARPO0000101295)
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Salmon (XP_014042431.1) @ ———m oo

Salmon (XP_014065146.1)
Salmon (XP_014050290.1)
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Rainbow trout (XP_021429026.1) —————————— - ——

Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOP0O0000051172)
Armadillo (ENSDNOP00000021516)
Mouse (ENSMUSPO0000087049)

Rat (ENSRNOPO0000015296)Tet3
Pig (ENSSSCP0O0000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOOOOO
Chicken (ENSGALT00000059756)
Lizard (ENSACATO0000001585)
Turtle (ENSPS1T00000006549)
Xenopus (ENSXETP00000054061)
Coelacanth (ENSLACPO0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP00000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)
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European ampioxus (Sc0000095) HGH[g! BERD YESCTESKA-ELPETRRE

Ciona intestinalis (XP_0021254 - SENKCTOLEPTN-

Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSI1PO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0000011536)
Mouse (ENSMUSP0O0000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP00000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
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Elephant (XP_023404313.1)
Lizard (ENSACAPO0000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPS1P00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCP000000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIPO0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1) = e
Salmon (XP_014065146.1) ECIWIHLIW TRH— —LE CGASFSFGCSWSMY)4
Salmon (XP_014050290.1) 2CIVVILL I TRH-€ BRTCACQGEDPISICGASFSFGCSWSMY )4
Rainbow trout (XP_021429026.1) ———————
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSPO0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP0O0000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1TO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0O000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARPO0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)
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European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0O000011536)
Mouse (ENSMUSP0O0000133279)

Rat (ENSRNOPO0O000054747)

Pig (ENSSSCP0O0000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFP0O0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)
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Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAPO0000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSI1P00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576

Amazon_molly (ENSPFOP0O00000120 Q

Amazon_molly (ENSPFOP000000299 (SEK[REKS LAT[REAP(EYKIIVAPEANE
Fugu (XP_011611191.1) --E[SER[EEQ SILAT|REEPRYKSILAPEAN
Medaka (XP_004065962.1) --E[EEKVER LAT[REAP(EYKRWAPEANE
Platyfish (ENSXMAPO0O000005447) ARSKHPRKF SE[EN ISSSIZON| AT[REAP(EY KIIVAPEANE
Spotted _gar (ENSLOCPOO0O000155 SE[ENL SONBONI AT[EIAPEYKIIAPEANE

Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIPO0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOPO0O000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP0O0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETPO0000054061)
Coelacanth (ENSLACPO0O0O00009535
Spotted_gar (ENSLOCPO000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUP00000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP00000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

DSBH-domain

A
v

2170 2180 2190 2200 2210 2220 2230 2240 2250
Sy FUPY PR B 0 PP PP e |

.| #.] . -| e BTy P .-

DFCAHAHR(C®HNL CPENRKLGP PEEDISOIREIIITN\ ISP T|
N =ER\Y IEO](PERDEQL HVLPLY K[HaJIg\
INEDNRIY IEY/PIEDEQL HVL PL Y K[WASE

SSCHSPNGPP

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIP0O0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2) INEDNRIWANYPIEDEQLHVLPLYKSBAIDE]

Fe binding



Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485) = —————————-QAGQD®NER - - - RAels=Sle\va e /Dl ZoXN VKN T ONMN(Ne S\ - @S SHC - — —— —— ——————— WIgMHTHIRCOTNRD

Salmon (XP_014070638.1) PEDEQLHVLPLYKUSOIDE|
INEDNRI {€lo} |PDEQLHVLPLYKUS{EIDE]
Q

{IPIEDEQLHVLPLYKUS{BAIDE]

Shark (XP_007890120.1)

Human (ENSP00000425443) PEDEQLHVLPLYKYSBYDE

Gorilla (ENSGGOPO0O000034525) PEDEQLHVLPLYKYSBYDE
PEDEQEHVLPIYIAREDE

Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956) Q0 PEDEQLHVLPL YLl NIEDE|
Pig (ENSSSCPO0000009765) P (R = R P FSGVTACIDFCAHAHR (IHNYONGE THE [EDEQLHVLPLYKYSNDE]
Tasmanian_devil (ENSSHAT000000 P R R pFsGVTACHDFCAHAHROEHNYENGE TR 1P EDEQLHVLPLYKYSMYDE]
Whale (XP_007106564.2) P R ;R pFsGVTACHDFCAHAHROEHNYENGE TR [EDEQLHVLPLYKYENDE]
Elephant (XP_023404313.1) L EMoNEsy-L El

Lizard (ENSACAP0O0000008438)
Chicken (ENSGALPO0000017216)
Turtle (ENSPSIP0O0000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP000000120 --
Amazon_molly (ENSPFOPO00000299 --
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCPO0O0000155 ----------
Stickleback (ENSGACP0000002318 ---------—-
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIPO0000021201)
Zebrafish (ENSDARP0O0000101295) ---------—-

Salmon (XP_014042431.1) @ = o

Salmon (XP_014065146.1) S>/CRL G/ e - GRPFSG\ TACYDFCAHAHEBHNYS
Salmon (XP_014050290.1) > CRL G/ e - GRPFSGVTACDFCAHAHEBHNYS
Rainbow trout (XP_021429026.1) --—--—-——- PG - RPFSGVTACYDFCAHAHREHNYS
Rainbow trout (XP_021429023.1) --—--—-——- 2> CRL G/ - GRPFSGV TACDFCAHAHEBHNYS
Shark (XP_007910136.1) S5 CRI GRS = GIPFSGY TACYDFCAHAHIDSHN]
Human (ENSPO0000386869) - [1>/CRLG/ISEN: GRPFAGY TACDFCAHAHED@HNN V] P{PEDEQLHVLPLYKYANNIDE]
Gorilla (ENSGGOPO0O000051172) - (1> CRI RSN GRPF/AGY TACYDFCAHAHIDGHNM V] PPEDEQLHVLPLYKYANIIDE]
Armadillo (ENSDNOPO0000021516) -- [1>\CRLG/ISENE GRPFSGVTACDFCAHAHED@HN V] P{PEDEQLHVLPLYKNRIDE]
Mouse (ENSMUSPO0000087049) - [1>/CRLG/ISENE GRPFSGVTACYDFCAHAHED@HN V] O |PEDEQLHVLPLYKYASHIDE]

Rat (ENSRNOPO0000015296)Tet3 @ ---------—-
Pig (ENSSSCPO0000008852)  -—————————-
Elephant (XP_010591957.2) -
Whale (XP_023989264.1) -
Tasmanian_devil (ENSSHAPOOOOOO ----—-—-—-
Chicken (ENSGALTO00000059756) @ ---—--—--—-
Lizard (ENSACAT00000001585) --
Turtle (ENSPSI1TO0000006549) -
Xenopus (ENSXETP0O0000054061) -

<

0] |PI=DEQLHVLPLYK{-YRIDE!
[ IPIE=DEQLHVLPLYKUNIIDE|
(W IPIEDEQLHVLPLYKUANIIDE]
(4 IPIEDEQLHVLPLYKSHIDE]
0 |P.EDEQLHVLPLYKANMDE!
(4 IPIESDEQLHVLPLYKUSSHIDE]
0)V/PIEDEQLHVLPLYKUSZIDE!
(4 IPIEDEQLHVLPLYKUSIMIDE]
VASDEQLHVLPLYKYUSIRIDE!

< < < < < <

Coelacanth (ENSLACP0O0000009535 -- V] (NP[EDEQLHVLPLYKUSINIDE
Spotted_gar (ENSLOCP0O000001981 -- V] 0] |PIESDEQLHVLPLYK{\YSIMIDE!
Amazon_molly (ENSPFOPO00000021 ---------- Vi S |PEDEQLHVLPLYREIMIDE!
Cave_fish (ENSAMXP0O0000015689) ---------- V]
Fugu (ENSTRUPO0000036865) - V]
Medaka (ENSORLP00000019236) - VY
Platyfish (ENSXMATO0000000130) ---------- V]
Stickleback (ENSGACPO000001732 ------—---- VY

Tetraodon (ENSTNIPO0000019883) --
Tilapia (ENSONIP00000019943) -
Zebrafish (ENSDARPO0000085229) --
Rainbow_trout (XP_021462005.1) --
Rainbow_trout (XP_021477599.1) --
Salmon (XP_014026412.1) = —————————
Salmon (XP_014017100.1) = —————————o

< <

<
O{(m&«««««

<

= IPISDEQLHVLPLYKEVAMIDE|

Fe binding
DSBH-domain
<
2260 2270 2280 2290 2300 2310 2320 2330 2340

) PP T TR TR PRI [ e Ry (R AR DR PR DR P I e e . |
European ampioxus (Sc0000095) DSEECEEEQIR TEALEMET SY TH- QU -~ —— = — ==~~~ — = —
Ciona intestinalis (XP_0021254 EETF=ECVCQUIREESHE IENCERE- QMR ROKEYCTCKQRKQKRTKDGLDVSPVKK -~ ————--—-~— KRGRKPKRSLSMENLTSLPAM

Lamprey (scaf_00044) HEDPHSLDERIRT Y IOKT-——————————————m e

Lamprey (scaf_03335) = @@ oo
Shark (XP_007897316.1) NED | S EQVK \ IS SEPE- ENE | A ERV -KSARKKKLEAKRAALDKQ
RE

Lizard (XP_020663651.1) NI KACEY TOMIR T /\[ZP(k- EWAVEAIRER -RANKKKKAETK - ———— KQT
Chicken (ENSGALP00000053457) I KACEY TOMIR T A\ [ZP(n- EWAVBAIRY] -RATKKKKPDTRRTLSEKQQ--- ——-—-LVDKKYSTPIKLK----~ TE
Turtle (ENSPSIPO0000006704) I K AN TOMIR T /\[5P[H- EWRV{EAIREI -RATKKKKPDTKKIQAEKQT--- —-—-LVDKKYSTLVKGKGRSTSTQ
Human (ENSP00000362748) ISKIS Y8/ PRRK-KRTCFTQEVPRSCKKRAAMMTEVLAHKIR-—-———=———————— VEKKP IPRIKRKNNS---TT
Gorilla (ENSGGOP0O0000011536) SRS WBAPCRK-KRTCFTQ[gVPRSCKKRAAMMTEVLAHKIR- == ———==———————— VEKKP IPRIKRKNNS---TT




Mouse (ENSMUSP0O0000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP000000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPOO000005447)
Spotted _gar (ENSLOCPO00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP0O0000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0O000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP0O0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO000O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1TO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCPO000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXPO0O0O00015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP0O0000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARPO0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

MKANITKSEIY IO GPTRK-RRLRFT[HEVPRCCKR - === == == == == — e o e e AKMKQNHN=-==-~--
MKANIQSEI IO\ GPTRK-RRLCFS[EVPRCCKR - === == == = = = = — e o e e e AKMKEKDK-==-~--

REC IEANIKSEYKWETPCSY-RRTRFTQE I PRSGKKRAAMMTEVLAHKIR= == === === —————~ AVEKKF IPRIKRKNN=--~--SM
ISRDCMEANIKSEAVIYRAPHRE-KRTRFTQEVPRSCKKRAAMMTEVLAHKIR-~~ —----AVEKKF IPRIKRKNN=----SM
SRIECLEANIKSENIEMETPRRK-KRTRFTLEVPRSCKKRAAMMTEVLAHKIR--- ———-AVEKKL IPRIKRKNN----SV
ISRIEC 1 EANIKSENIEMEKPRRK -KRTRFTQEVPRSCKKRAAMMTEVLAHKIR--— ———-AVEKKLIPRIKRKNN-=--LT
RECLEANIKTERY [OME T AIZPIN- E\IN[RA SR\ -RATKKKKYVDVRRAPAEKPG - -~ ———-QVPKKHPPLVKFK--==-- NE
DEACOEANIKNELY [OVIRS /\ZPik- EWAI B\ -KSSKKKKODSKRVAADKQN--- ——-—-NPDKKQSTPTKSKDG----LL
RVI=COWANTQT(EIAL OVINS SIZPK- EMAI OAREVKSARKRROEAKRE-REKQ-————————————cm e~ RNQEKKQVTPVKVKNEP
OVECEWANIRSERL HES SIFPIN-E\II [BAREVKSARKIROEARLKAQAEK MEKKLGMSSLTPGKVKSET
HAECOMANIQSEIAL Q)RS SIZP(k- EWNI MARY\/KSARK IROEARLKAQAER-- MEKKLGVTPLTPGKVKVES
ISVIECORANME TIAL®AMSA[ZPR-EWX (BA=8\VKSARKKKLEAKRAAAEKQN - SQERKQTSPAKLKNEQERSS
HVECOWDM I RSETAL OMVIRS ASP(k- EWNI OARYVKSARK IROEARLKAQADK LEKLP-====—————————

IKTEALONES AP EMR A g VKSAHKRRLEAKRAHVEKL == === === == === ———— NSLGSKQVTPVKMKNES
—————— MEKKLGMSSLTPGKVKSET

N A —
FG8) WAINTRS[ERIL HWRS SIZPIR-E\VII [RARRVKSARKIROEARLKAQAEK -~
I&eN1V(=CO) VAN QST B 1[BS ARPE- BRI BASEVKSARK IRQEARLKAQAEK ———— === ————— -~ MEKKLGLSSPSPAKVKTEI
GARQVLSEIFgREI=VREL|
A

Q)
WERADCEDIQTIERL ] VKSARKRKQEAKLKVQADKQA-~- ----AAQDRKPGQSPLTPGKVKTES
FarRmS
Q)

1QTHALOYES L WAEgVKSARKRKQEAKLKAQADKQA -~ — == === === ——— ATQDRKPGQSPLTPGKVKTAN
AAQDRKPGQSPLTPGKVKTAN
AEKLINQENIKTEKTHATATRLNQASSENAP
KLSSLENSSNKNEKEKSAP--SRTKQTENAS
KLSSLENSSNKNEKEKSAP--SRTKQTENAS
KRSSLENCSSRTEKGKSSS---HTKLMENAS
KLSSLENCSNKNEKEKSSS---RTRPMENAS
KLSSLENSTNKNEKEKSAS--ARTKQIENAS
KLSSLDSSSNKNEKEKSFGR-QKQANSETTN
KLSSLENSTNKNEKEKSAS--SRTKQIENGS
KISSQENSSNKNEKEKSAS--SRTKQTENGS
KLAAMENGSSKHDKEKAATARSKQANTEQS
KLSSLENGSSKAERDKSAAARNKQGNSEAA
KLSSSENSSSKAEKDKSAGARHKQASSEAAS
LNAALENGHSKNEKEKSSR--HKNAHVEAST

KNAMLESSNDKAEKALLAKA-KAG-NYENTV
KNAMLDSANE-KEKALLAKT-KAA-LCENP
KNATLEGSGDKAEKASLAKS-KAG-TYENTA
KNAMLESSNDKAEKALLAKS-KAG-TYENTV
KPSNPETPNSKTERNLQARV-KQS-TFESN
K1 AMLDNEK - ~AEKALLAKS-KAV-TYENPA
KNAMLESS---NDKGEKAKS-KAG-TFENST
KNAMLDSANE-KEKALLAKT-KAA-LCENP
NNN---TPNSKTDNTQQAKQ-KQT-AYENPT
PDTPSKAEKALQAKL-KPSSTYESIA
PDTPSKAEKALQAKL-KPSSTYESIA
PDTPSKAEKALQAKL-KSSSTYESIA
PDTPSKAEKALQAKL-KSSSTYESIA
PDTPSKAEKALQAKL-KSSSTYESIA
777777777 EKKLLAGKLKQEAGEMKCPTPQSQD
———EKLSTPEKIKQEALELAGITSDP
———EKLSTPEKIKQEALELAGITSDP
———EKLSTPEKLKQEALELAG IATDA
———EKLSTPEKIKQEALELAGVTTDP
--------- EKLSTPEK IKQEALELAGVTTDP
--------- EKLSTPEKIKQEALEMAGISTTP
———EKLSTPEKIKQEVLELAGVSTDP
———EKLSTPEK IKQEALELAG IPTDP
--------- EKLLTPEKIKQEALDIPELLQPDP
--------- EKLMTPEK IKQEALELPTLQQNAGM
———EKLMTPEKAKQEALQAPALDQDPDA
———EKLITPEKIKQEALEIPTLQQNPGM
———EKLVSPDKTKQEPSDKKTCQQNP -~
———EKLVTPEK IKQEAIEMQTLQPNQGI

rrrrrrrr

---MMQQTRETPDKTVVKAEISLTASP-
---IMQQGAETPEKAVFKAEVCVPSSP-
—————————— LTQQT---PEKTVVKTELCISSSP-
—————————— LMQQAGATPDKT IVKAEVCITGSP-
---MMQQTRETPDKSVVKAEICLTASP-
---LIQQAGETPEKTGIKAEVCVSSSP-

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

———QLPTPTETPDKTVIKTEVRHAGSPV
--------- QPPTPTETPEKPG IKMEVRHSGSPV

RN EMYKEPEEAKSCRQRRLDAKNRASEKKKAKQ - - === ———— QLPTPTETADNTVMKMEVRHAGSPV



European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP00000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0O000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPSIP0O0000011691)
Xenopus (ENSXETP00000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP000000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP0O0O000087049)

Rat (ENSRNOP0O0000015296)Tet3
Pig (ENSSSCP0O0000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)

DSBH-domain

A
v

2350 2360 2370 2380 2390 2400 2410 2420 2430

DKHCSATHQC---
VSENPNKTSQ---
PENLSNTLH----

MNNSKAS S L = = =
TNNSKASSLP---

TNNSKTSSLP-—-

ANNSKALSLP---

SPEMHPKASQ---

NAQSNSPQQL---

LKGFKNSSSE---

(I

PNK =

070 3 7

PNKGL IDFHL-~~-

PNK === — e

PKGFKQTSTE---

PNKE--——————-

Y] ——

TNKGSKSTS--——

B <

——KGLKSAS-——-

TNQQMPGPG I -——

QAKQLAEL——————m—m oo LRLSGPVYMQQSQQP———————————————— QPLQKQPPQPQQQQR-———————— PQQQQPHHP

QAKQLAEL == === mm oo LRLSGPYMQQSQQP———————————————— QPLQKQPPQPQQQQR-———-———=— PQQQQPHHP

HMKQMTAQ==—= === —— = —mm e PQLSGPVIRQPPTLQRHLQ-~—==—=——=~— QGQRPQQPQPPQPQPQTTPQPQPQPQH IMPGNS

PMIQMTAQ=——————————m——mme LRLSGSVIQQPQSLQRHLQ-~—=——=———~— QVQRPPQPQPPQPQ-——=—————=—= HILPSNS

QSKQLAEL—= === === —m—mmmmm o LRLSGPVMQQPQQPQPPQPPQPPQLPQPPQPQ I QKQLQQPQKQPPQLQQPQQQQPHHHVTSNP

HAKQLADLSY === —m—mmmmmme PRLSGPSKQQQQNQ=——=——=————m—m oo QPQQQ--——————————— HPLTNNP

QVKQLAEL —=————m oo mmmm LRLSGPYMQQPQ-—=————==———m e e PQLQKQLPQPPKQPP—————————— HHPLTDNP

QAKQLAEL —=————m——mmmmmmm LRLPGPVTQQSQQPQSQPQQSQKQ---PPQQPQQPQRPQQQAQQQAQQQAQLQQPHHPLTSNS

HAKQLAGMTYNKCTLMKHCQKESQKF INEVKSPSPASEQQL ~—= === = — = —— - m e m o - YQHPYH-==—m = m oo ALPAKS

HAKQLADLLR === === ———m e mm o LSGPATQQQQ=———=——=mmmmmmm e e QHPQR-————————mmm o TLPNNP

HAKQLADLLR--- LSGPAPLQQQ-——===—=mmmmmmm e e QHQQR-————————mmme— TRTNSP

QDKQQAGNND--- ISLPHACSLAL IRP--- HSEFSRMPALQQN————=——=—=—=—— TLLNMN

QNKQIPVISR-—- LAEQLNRRCAQKSPAQ--—==—=mmmmmmmmmm e RPPRGRHTGTPG-——————— VQQHSLSSNH

QSTPFTVG=mmmmmmmm o mm e AVGAPLQS---- GHPSYPLGVMPQQ--—————=—==—=

QSTPFTG=——m——mmmmmmmmmmmmmme AVGAPLQS———————————mmmmeme GHPSYPLGVMPQQ-————-——————~

-------------------------------------------- GHQMHPSGTQQ=———————————————

SHLSQPLGAHP=—————=————
GHPSYPLGVMPQQ-—-——-—-~-

QNMSMSGRISTP==—————————em—— HLK I TKNSLRSKSQ-— == === == m e SHIGSSHLGPQQNS—-——————————

QBPPMAG = == = = = = = = — QPAHPLGAHH- === === —m o=

QSNPMAGLNP === —— oo GAVGATRQS--—— CQPQHPLGVHQ-—————————-

LITSMEHDSNIKSNICGAFLPPI---—FFTLRTGGAIFQS—-—- GHQMQPSGTQQ-—————————-

VTGRGNMRTN = m —m oo LDSGHLPQAHAG—=———————-

QSTPGTGPNP————— oo GAMGTTPQPP——————— oo GQPPGHPLGAHLQQ--———————————

QSTPGTGPNP————— oo GAMGTTPQPP————— oo GQPPGHPLGAHLQQ

QSTPGTGPNP-—- ~—GTMGTTPQPP-—- GQPPGHPLGAHLQQ

QSTPGTGPNP-——

QSTPGTGPNP———————mmmmmmmmmmmm

LALGSAPPQH— = = = m o

SLKGGLSQQG-——

SLKGGLSQQG-——

ALKGGLSQQG---

SLKGGLSQQS === == m o mm

SLQGGLPQQT === == mm o

SLKAGLSQQN---

SLKDGLSQQG-—-

SLKGGLSRQS == === ==

GODGEVSAGW == === m e

ALKSGLPPQP---

PLKSGLPPPP—--

ALKNGLPQHS---

-———GVPQQQ---

ALASGIPQQA-—-—

TQQHCNKGIP-—-

~QTPGIKE--—--

PHLY LLLA P m o oo

—QPQVAQGH - — = m oo 1KQEVKPN IKKEHLNGAVDGYPY————————————

~QPLGSK--- VIKQEMKPN IKMEPLNGS IDGYPV- -

—QTPG I K== =



Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARP0O0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP0O0000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP00000014565)
Tasmanian_devil (XP_023360087.
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Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
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Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
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Tasmanian_devil (ENSSHATO00000
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Lizard (ENSACAP0O0000008438)
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Tilapia (XP_005457058.1)
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Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0O000051172)
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Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIPO0000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0O000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP0O0000011691)
Xenopus (ENSXETP00000030770)
Coelacanth (ENSLACPO0000008576
Amazon_molly (ENSPFOP000000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
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Mouse (ENSMUSPOO000087049) G-—————— SFEKKPDLHALHNSLNPAYGG-AEFAELPGQAVATDNHHP I PHHQQPAYPGPKEYLLPKVPQLHPASRDPSPFAQSS-SCYN
Rat (ENSRNOP00000015296)Tet3  G---———- SFEKKPDLHALHNSLNPAYGG-AEFAELPGQAVSTDNHHPAPHHQQPAYPGPKEYLLPKVPQLHPASRDPSPFAQSS-GCYN
Pig (ENSSSCP00000008852) S-—————- NFEKKPDLHALHNSLSPAYGG-AEFAELPGQAVPTDTHHPSPHHQQPAYPGPKEYLLPKAPQ IHPVSRDPSPFAQSS-NCYN
Elephant (XP_010591957.2) @  G-—————- SFEKKPDLHALHNSLSPAYGG-AEFAELPGQAVATDTLHPTPHHQQPAYPGPKEYLLPKVPQIHSASRDPSPFAQSS-NCYT
Whale (XP_023989264.1) @ G-—--——v SFEKKPDLHALHNSLSPAYGG-AEFAELPGQAVPTDTHHPAPHHQQPAYPGPKEYLLPKAPQ IHPVSRDPSPFVQSS-SCYN
Tasmanian_devil (ENSSHAPO00000 --LDYEPGKGRGDGPGSGRRGR-VGEGASGSEASKSDGHHTP-~HHQPAYPGPKEYLLPKGHRTHPAATAPSPFAQSG-PCFG
Chicken (ENSGALT00000059756)  N-———--- SYEKKPN IQVLQENLNHTYRN-TDFPEP I PHSVRSKNHHQRTYERASRYASQQKAAAAGVHRTSTGSEEASPFAQN--CFGS
Lizard (ENSACATO0000001585) GNG----GGYEKKPDVQVLQDNLSRVYRS-PDPLDDVQPTVRSKSHHQWTYERANRGVSKTPPATS-PRCPSAAPSDALPFAQNTHCFNS
Turtle (ENSPSIT00000006549) (ST NYEKKPDLHALQDNLNHTYRN-SEFSEPLPHTVRNKNHHQRTYERANRYASQKSTAMS--HRTNSVPVESPPFAQNTNCFNN
Xenopus (ENSXETP00000054061) N CFEKKPELQSLADGMNQSYGS--ELSEQSFRRSSEVPHHYSLQNPS----SQKSVNVP-~HRTTPAPVETTPYSNLP--CYN
Coelacanth (ENSLACP00000009535 S---—-- HNFEKKPNLSALDS-LNSSYRSKSEFSEQASHAAPKVTHQLPTLQGSREFANNKPSHLP--HRPSQITMETKPCSQT-VNFLG
Spotted_gar (ENSLOCPO000001981 --——- KAT I YEKKPDVQTLQASLGKSSFP————— DYPEQSQ-GVTPSKTGYPLHSLVPASPEFAQPLVPP-HRNHQAPEGARRSFPSPLT
Amazon_molly (ENSPFOP0O00000021 —---- KLVQAERKSDAQSPQAHLPS -~ ——————— oo - ———— NSHPEQNNQPNNSAYAQPANYSLS--——- RPSSVSSEASNRGTP--——
Cave_fish (ENSAMXP00000015689) S--—---- AALDQKRDP---QARLAQAYSN-———- RPDQQRQQVADLSNP-————— GYLHQPELSQSPATPNRTPSATPDQ-HRGTP-——-
Fugu (ENSTRUP0O0000036865) ADV--KTEEVDKKPDVQSLQARLAEAF -~ ————— === ————— PGNAS----- SHGGYSQPASYSQS-———- RPSSVSSEASNRGTP--——
Medaka (ENSORLP00000019236) TGG--KPVEVDKKPD 1QSLQVRMAQS -~~~ ————— === ———— SSHPEQQNQLNHTVYSQPADYNQS———-- RPSSNSSEPSIRGSP---—
Platyfish (ENSXMATO0000000130) -----——- KAERKSDAQSPQGHLPS———— === ———— o= NSHPEQNNQPNNSAYAQPANYSLS-——-- RPSSVSSEPSNRGTP---—
Stickleback (ENSGACP0000001732 AGG--KVAQADLKPDIQSLQARLTQSF——-mmmmmmmmmmmm PSHPEQANQPNLSAYAQHADHNQS--——- RSSSVCSEQSNRGTP-—-——
Tetraodon (ENSTNIPO0000019883) AEV--KSEEVEKKPDVQGLQARLAEAF—-—=—————cmeeee PG———mmm - GYSQPANFSQS—---- RPSLASSEASNRGTP---—
Tilapia (ENSONIP00000019943) AGC--KAVQVDQKPD IQNFQSRVALSC- == ———— === ———— SSQAEQANQPNHTTYTQAPVYSQS-———- RPSSASSESSNRGTP----
Zebrafish (ENSDARPO0000085229) NGE-PSAQAFEQKPDVQCLQANLAQAYPT————— HHGQSQAQMADAS1Q-————— GYPQPSDISQC-——-- RTPSMSLEQTHRSKP--——
Rainbow_trout (XP_021462005.1) MGPKFSPSPLDKKPDVQSLOARLAHSYSS-——-— PGHLEQQQHGDPANQHQRSAYPHPHQPDYNQS--—-- RPSSASSEPSHRGTP----
Rainbow_trout (XP_021477599.1) AGHNASPGPVDKKPDVQSLOAKLAHSYSG-—--— PGLPEQQ-HGDPANQHQCNAYPHPHQPDYNQS-——-- RPSSVSSEPSHRGTP--——
Salmon (XP_014026412.1) MGHKFSPSPVDKKPDVQSLQARLAHSYSS---—— PGHLEQQ-HGDPANQHQRSAYPHPHQTDYNQS-——-- RPSSVSSEPSHRGTP--—-
Salmon (XP_014017100.1) AGHNASPGPVDKKPD 1QSLQARLAQSYSG-———- PGLPEQQ-HGDPANQHQCNAYPHPHQPDYNQS-——-- RPSSVSSEPSHRGTP--—-
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European ampioxus (SC0000095) @ —————— -

Ciona intestinalis (XP_0021254 HHPFHQTFATVKSEPSTD-------- QVAYYPQQENKINLKS-—————— YAAVKTEAGSAFPTQSYPQHPQQPPNLQFQQPQPPYP————
Lamprey (scaf_00044) @ = —omm
Lamprey (scaf_03335) = 0—————mm——m——m———— -
Shark (XP_007897316.1) LDQIYKNATQFTQQRKP—————————— QAIKEQTSHSQLPGSCD----- NMSLSLETKTTDTSKPNGLVKLQLGGNFREFQQSFTQDESL

Lizard (XP_020663651.1) LPYTLEQEEVSKQNCEI--- ——KLENSLASQLASS ~=~—-—-————-— CESSLRLNAPKEVARNE I SSSQECPVQKDGFMQ I SNCD
Chicken (ENSGALPO0000053457)  LPSILEHQP-DKQNCQP-—-——-—-—- QSDSSPSSQMISS————=——————— CDLSVPLSSP---AKDAQNSALGQPTDSE----—-———
Turtle (ENSPSIPO0000006704) LHS I LEHQPNDMQNCQL -~ -————-~~— QLENAPS-QSINP==—=———————-— CDMP IPLNSP-—-~TKDVTRN--DEPMDSE-~---—-~-
Human (ENSP00000362748) STGVTEPLTPHQPNHQP-—-—-——--~ SFLTSPQ-DLASS--——-—==--~ PMEEDEQHSEADEPPSDEPLSDDPLSPAEE-————————
Gorilla (ENSGGOPO0000011536)  STGVTEPLTPHQPNHQP-—-——-———- SFLTSPQ-DLASS-—==-—-—--~ PMEEDEQHSEADEPPSDEPLSDDLLSPAEE--—---———
Mouse (ENSMUSP00000133279) LTSPSEQLTSNQSNQQL—--—=-=-=-~ PLLSNSQ-KLASC-—-—-———=-— QVE-DERHPEADEPQ--————--—-~- HPEDD-----———~-
Rat (ENSRNOP00000054747) LTSPPDHLTSNQSNQQL--- PFLSSPQ-KLASC-=————-———~ QVE-DERHSETDEPP-——————=—— QPEDG-————————
Pig (ENSSSCP0O0000010918) PTGPCEHLPSHQPNQQS--—--=---~- PFVTFPH-DPASS—=-—-—-—--~ LVEEDEQHSEADEPLSDDPLSDDPLSPVEE-————————
Whale (XP_023987950.1) PTGPSEQLTSDQPNQQP—=—=-—--~— PFIPSPH-ELASS-—-—-—-—=-- LAEEDEQHSEADEPPSDDPLSDDPLSPAEE-———-————
Elephant (ENSLAFPO0000005179)  PIGATEQLTPNQPNQQP—-————--—- LFITSPH-ELAPS——-—-—————— VAEEDEQHSEADEPLSDEPLSDDPLSPAEE-——-————~
Armadillo (ENSDNOPO0000014565) PTGPTEQLTSIQPNQQS-———----—— PFITSPH-ELAPS-=————-———~ LVEEDEQHSEADELLSDDPLSDEPLSPAEE-————————
Tasmanian_devil (XP_023360087. SPGPVEHLISDPTKFQP-—-———-——- PSLLPPVTQIAGPGDST--—-- PGKSDSDEHMTGPREAAALASSLVYPRRQEPE---PAAHFP
Coelacanth (ENSLACPO0000016889 LNRMFEN--QVVKEQK K -—————-——- PNQLPNSQFSQLSNACN-——-—-=—— SLEK I FANSKATN=-=-——-~— GSDSNSY===———————
Cavefish(XP_007240334.2) ~FQGGAAPRLLSPSRA---- EGLHSRLNFRQA====—== === = —m——————— QPSLDDHHGPPVTPRPLT~ == == ===~
Platyfish (XP_014325204.1) --—-—- LSPSSFSARPTS-———————-= EGLFSRLNGLLR-——-—-——-- AAESVAGEVRGHDFPPGQ--SLPLQAPPLE--=--—-———~-
Tilapia (XP_005456583.2) PSGSAPPPSPFSPSPTS-————————- EGLFSRLNGLHG-——————=—— SVGDV IAEARGHGLPP I SPLSLPVQTPPFE-=—————————
Spotted_gar (XP_015202470.1)  PHG--STPELFCSKPP-—————————- EALSNRPNGFHR-———————————— VQFAEKDQHGLLAEH1QGTHNVCRTPESP————————-
Stickleback (ENSGACTO000001035 PSGSAPPHSSFSPRPTS-————————- EGLFSRLNGMHR-————————~— PAEEATPEVGGHGFPPLSSLHLPPHSPSLE-——————————
Tetraodon (ENSTNITO0000011701) PSRSVPTPSSFSPRPTS-————————- EGLFSRINGLHR-———————— AAEDVAPEVKGQGLPHLSSLPPHTQTPLLK-—————————~—
Fugu (XP_011601624.1) PSRSVPPPSSFSPRPTS-————————- EGLFSRLNGLHT———————=—— AAED I ATEVKGHGLPHLSSLPLHAPTHMLE-—————————~—
Zebrafish (ENSDARPO0000143362) -FQGGAAPTPLSPPMA=-—————————— EGLHSRLN === == — o I TAQPVT === m———————
Amazon_molly (XP_016534180.1)  ----- LSPSSFSARPTS--— ~~EGLFGRLNGLLR-~———————~ AAEDVAGEVRGHDFPPGQ-~SLPLQTPPLEE-~—————-—~—
Medaka (XP_023818916.1) PSG--PPPSSFSPRPTS--- ——EGLFSRLNGLHG=———————— AVG----EVRGHGFPPGLP--~PPQPTPPTE-~——--—--~—
Rainbow_trout (XP_021469805.1) HSHSTPPPSSSSFSAPLPQP-------EGLHSRLNGLPGVAEE]-—--- G--DGVKGHGGHDLPHCATHLPLQAPPPLFPN—-——— -
Rainbow trout (XP_021436521.1) HSHSTPPPSSSTHTHP-————-————- EGLHSRLNGLLRAKAEL---—— GVKDGVRGHVGHV I PHSAPHPPHQAPSPLFPN—-——— -

Salmon (XP_014010485) @ @ oo
Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP0O0000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)

DNRIPTIPQIRAYPH-===--- YESSPQIEPQLMDTASKPVSSLGHPSLDHAAVAHSSQYP--
CTIRPNVHHVGKLPP-————-- YPT-HEMDGHFMGATSRLPPNLSNPNMDY ----KNGEH---

YTIRPNVHHVGSYPP-==—=—-- YSM-HDMDGYFMESASRLPPNLNNPTLDYTSMNKNGEY ---
CTLRPNVHHVGTFPP-===—~-- YSA-HEMDGHFMGAASRLPSNLSNPNTDY ----KNGEH---
CTIRPNVHHVGTFSP-=-=--- YST-HEMDSHFMGAASRLPPHLSNPDIDY ----KNGEH--~-
CTIRPNVQHAGSFPP--——--- YST-HEAEDPFMD IASRLKSSLNNPGMDY INKN----SDH-
CTIRPNVHHVGSFSS—-—---- YST-HEADGHFMEVASRLKSNLSNPSMDYASMSKTTEHHH-
CTSRPNVHHTGSFSP-—-——-- YST-HEADSHFMDVASRLKSNFTNPSVNYTS INKNGEP-H-
CNAYP————— APQAD IMNPATSSRP I TSNQ--DFSSATKNGEY ---

Coelacanth (ENSLACP0O0000008576 CSMRPNTLQMGSYPA-—==——- YGTNHQVEAHFMEAASRSASSLSHPSLDFASLSKSNQYHP-
Amazon_molly (ENSPFOP000000120 SQPG-----FQVNGYSA-———————————- MRPPQPMRHYGP—=——--— FGNNRTSDARFIDTLTGAPS-VHG-GMDYALAVSKANQFG-
Amazon_molly (ENSPFOP0O00000299 SQPG-----FQVNGYSA--——————————— MRPPQPMRHYGP----—-- FGNNRTSDARF IDTLTGAPS-VHG-GMDYALAVSKANQFG—
Fugu (XP_011611191.1) LQVNGYNPC-—-—————- G--IRPLTPVRPFSP-———--- YGANGASDPRLVDPLSRTPS-THE-GLDYTAAASKGNQFG-
Medaka (XP_004065962.1) = SESG-----LQVNGYNG--—-————————— MRPAQIMQPYNP—-—————- YGPSRPLDAQF IDPLSRMPS-GHG-GMDYSPVVSKSNQLG-

Platyfish (ENSXMAPO0000005447) SQPG-----FQVNGYSA-———————————— MRPPQPMRHYGP------- FGNNRTSDARFIDTLTGAPS-VHG-GMDYTLTVSKGNQFG—



Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP0O0000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP0O0000386869)
Gorilla (ENSGGOP0O0000051172)
Armadillo (ENSDNOP00000021516)
Mouse (ENSMUSPO0000087049)

Rat (ENSRNOP0O0000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOO00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP00000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0O000001981
Amazon_molly (ENSPFOP000000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIPO0000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP00000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOP0O0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP0O0000008438)

————— IQVNGYGNC-=--------N-MRPNVHSMGPYPS-------FGPNAGTEAQFFEAISRPPS-TRP-NLDY-AAVNKGNQYN-
————— LQVNGYNAC---------S--MRPGHPARPYGP-------YGPNGASDPQFMDPLSRAPS-AHG-GLDYAAAVSKGNQFG-
————— LQVNGYNAS---------S--1RPVPPMRPYGP-------YTPNSVSDPRFMDPLSRASS-AHA-GVDYTTAMSKGNRFG-
-=LQVNGYNTC--=====-~ G--MRPVSPMRPFPP—-=—=—--~ YGANGASDPRF IDPLSRAPS-THE-GLDYTAAANKSNQLG-
--MATNGYGNC-- --N-MRPGIHSMGHYPG------- FDSNMSTN----- AFARPPS-AHL-HLDYAAAGN--=----

————— LQINGYSNC-- —-SSMRSSIHPMSPYGPPS-----YGPSGAPDAQYLDALSRPPS-AHHPGLDYAAAVSKGNQFG-
————— LQINGYSNC---------SSMRSSIHPMSPYGPPS-----YGPSGAPDAQYLDALSRPPS-AHHPGLDYAAAVSKGNQFG-
————— LQINGYSNC---------SSMRSG IHPMSPYGPPS-----YGPSGAPDAQYLDALSRPPS-AHHPGLDYAAAVSKGNQFG-
————— LQINGYSNC-=-------SSMRSG IHPMSPYGPPS-----YGPNGAPDAQYLDALSRPPS-AHHPGLDYAAAVSKGNQFG-
————— LQINGYSNC---------SSMRSG IHPMSPYGPPS-----YGPNGAPDAQYLDALSRPPS-AHHPGLDYAAAVSKGNQFG-
-ASAQPRRQALGRLQ----~- ----SQREPAVATAARGVRP—=——————————————— REAVEPVRGVGRLRARAVGVTEGQPEAPAFR
RSIKQEPVDPLTQAEPVPRD----AGKMGKTPLSEVSQNGGP—————-~ SHLWG-QYSGGPSMSPKRTNGVGGSWGVFSSGESPA--—--1
RSIKQEPVDPLTQAEPVPRD----AGKMGKTPLSEVSQNGGP——=—~-~ SHLWG-QYSGGPSMSPKRTNGVGGSWGVFSSGESPA-—-~1
———————————— EVEPVPRD----PGKVGKTPVPEVSQNGGP-------SHLWG-QYSGGSSVSPKRTNRVGGAWGVLPPAESPA----V
RSIKQEP IDPLTQAESIPRD----SAKMSRTPLPEASQNGGP——=—--- SHLWG-QYSGGPSMSPKRTNSVGGNWGVFPPGESPT——-~1
RSIKQEPVDPLTQAEAVPRD----SGKMSRTPLPEASQNGGP--—----— GHLWG-QYSGGPSMSPKRTNSVGGNWGVFPSGESPT----1
RSIKQEPVDPLVHVESVSRE----PGKIGKTPLPEASQNGGP=====-~ NHLWG-QYSGGPSMSPKRTTSVGGSWGVFPPAESPA----L
RS IKQEPVDPLAQAEPVPRD----PSKMGKTPLPEASQNGGP—====-~~ NHLWG-QYAGGPS ISPKRTNSVGGSWSVFPSGESPA----1
RSIKQEPVDPLVHAESVPRE----PGKMGKMPLPEASQNGGP====--~ NHLWG-QYSGGPSVSPKRTNSVGGSWGVFPPAESPA----V
QVIKQEPCDRLPQAEPLPGV----PGNMGKPP IPEASQNGTK-==~-~-~ EHLWGGAHPGSQSASPKRTNGVTGAWGLFAPGESP----- \
RTIKQEPPDPPPSIEPLNNP----AAAVPGTGLALPA-VPVP-——--- EQQWSPYKASSRGSSSPEQTGAADSSWSSLVPG-=----~ AG
RTIKQEPADPEAVQRPAELS----CONLN-PEMSQNG-GPME--~---~- PPAWSPYKP-HRNESPCERTSHAENPWSAFPSGDSM--LGAN
RATKQEPVDALSHIESIQRA----AVNVQNSSLNLSA-VPVASQNGEQEQQWSPYKV-NRNGSPPDRTSNAERSWNTFTPNDNTNLPTTS
KV IKKEP-GSDPLVDSFQR----- ANSVHSHSPGVNHSLQAS - —=--~-- DLPISYKA--NGALSSSGRTNAESPCSMFMPND==---- KN

RVIKQEPEGSFPYLDSVHGS----ALSTRNGNCSSAATLPASSQTCEQERLWHSHKM--NGTLPSSERTVPGASWNVFGSNESTKLSNMN
KMIKQEP IDSPQYTDCGGAAGGDANPPARDD I THGS 1QGPSPGP----QHEQWPGYKMNGNLGSESWDSNRKVSTPHDGATTPLPSP-~--
-LIKQEPMDVPVYEG=-=======-~ AQWPGYKINGS 1 ISNNWDGHLNRRQSPDVSSLNSDKLQLH
-VIKQEPTEVPLYDNR- DAWSGHKPNGSLASKGWDGNLR-PGVAHSPFTPDKQRQLH
-VIKQEPMDVPVYEG-—--- APWPGHRINGS 1GPQSWERHLSPKPRPEAS IVNPDQPQFL
-LIKQEPMDVPVYEG-===—————- AAWPGYKPN--1T1PTTWDDHLKRKQSSEGSSMNLDKQ--~-
-LIKQEPMDVPVYEG-======—-- AQWPGYKINGS I ISNNWDGHLNRRQSPDVSSLNSDKLQLH
-VIKQEPMDVPVYEG-====————- AAWQGHKFNVPPSSS-PSPHLGTAFPGNMHQGSTRPS-TP
APWSAHRVNG----- SCDSPLNLRAGPDGPAVNPEQ--FH
VTWSGHKLNQWSSFLGLNTMRASPAPSPSLQVPPSPSPSP
EGWHGHKPNGSLVPKGWDGN IR-AASNNSPFTPDKQR-LH

~VIKQEPMDMPVYKE -~~~ ———————- VNAQSCPSMPSTTLQPGA----AGGPWHGHKPNG I RVPSSWEGNLQPPGPPEAPFTSDKQQ-FH

~VIKQEPMDVPVCEG---==—————— GNTQSCPDTPIPTPQP-—————— GGPWSGHKPNGSMVPGSWEGNPQPPCPPGAPFTSDKQQ-VH

-VIKQEP IDMPVYKG-~ VNAQSCPSTPSTTPQPGA----AGGPWHGHKPNG IRVPSSWEGNLQPPGPPEAPFTSDKQQ-FH

~VIKQEPMDVPVYEG---=——————— GNTQSCPDTPIPAPQP-——————— EGPWPGHKPNGSMVPGSWEGNLQPPCPPEAPFTSDKQQ-LH
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Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAP0O0000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOP0O0000051172)
Armadillo (ENSDNOP00000021516)
Mouse (ENSMUSP0O0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1TO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPOO000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP00000019883)
Tilapia (ENSONIPO0000019943)
Zebrafish (ENSDARP00000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOP0O0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOP0O0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

--——ECPNPYLPQNP
——————————— GYPSSYLSRSP
——————————— AYPKPHISQNP
- -——-GYPNPYLSQST
- ————GYPNPYLSQST
- ————GYPNPYLSQST
- -———GYPNPYLSQST
——————————— GYPNPYLSQST
PPHPGAG--=——=—=====———mmmmmmmm e e e ———————————HQDTQPRRRLPAQTLG—— -~~~ ———— FLQSRRRRRWGG——————
VPDKLSSFGASCLAPSHFTDG——————mmmmmmmm e e mmmmm GGRLRGKPWSPCKFGN-—————
VPDKLSSFGASCLAPSHFTDG————— === = ————m e e mm e GGRLRGKPWSPCKFGN——————
VSDKLGSFGAGCLTPSHFPDS - === = —— - oo GGRLRGKPWSPCKFGN-—————
VPDKLNSFGASCLTPSHFPES === === ———m oo GARLRGKPWSPCKFGN-———=—
VPDKLNSFGASCLTPSHFPDS === == —mm oo GGRLRGKPWSPCKFGN-—————
VPDKLSSLGAACLTPSRFADGQH-——— === === —— oo mmmme GGRLRSKPWSPCKFGN-—————
VPDKLGSFGAGCLTPSHFSDG———— === ———— oo GGRLRGKPWSPCKFGN-—————
VPDKLGSFGAGCLTPSHFPDGQH—- === === ————— oo e mmmmm GGRLRGKPWSHCKFGN ===~
LSDKLGSFGASCLPASRLSDG—— === = ———— oo QWGLFPAEGGQPPQQPPLGPPNGASLLSKAWSPCKFRD--———-
GREKLSAFDAAVRLLLP = - — o oo KPWSPCKLG-—==—-—
GONKPGLFGSHSASRLPPQNHLRE-——————=—=———————————_KPWSLFPREGQPMEE—————————————— KPWSPCKGDDGSSA--
MQDKLNSFTGHSNATRLPQSHLQE-——-——————————————— ——KQWNVFPGEGQATQQSS -~ - ————— SLLGKSWSPCKLNE-——--—
GLEKKDYFGVHSNAPGLKDKQWPP -—P--GKVWSSCKLSD----—-
VQEACSSFKVNLNASRLSNAHVQE —-NLQGKPWSTYKLSK=--———-
——————————————————————————————————————————— SPSPSPSLPLTP----SPAPSC----SPHVPNTSWGTFGS--————-
—————— QRQSSPY-—————m e e e e e —————PQQWTSHPCS -~ —-NPQIAST-—--NPALQTPGQLTP-—— === ——
——————— QHPQYAHQQ-——---==————====—=————=—QHWGSY--PGTP I ASPAPSP----SPALKGGPSPAPSPHP -~ - -
—————— HQWSSFP--NAAMPPAPASPSLQ-~-----VPPSPSHPGPGLP-~-——---GN----LHQSSTPRPSTP-————————
—————— QQQSSPF———————=mm—mm e e m——— === —PQQWT SFPGS-—--NLP 1 ASS----SPSLQVTPSPPPSPHLGTVI1Q
—————— QRQSSPY-————mm e mmmm oo ——— - —PQQWT SHPCS - -~ -NPQ I AST—---NPAHQVPASPPPSPHLGTGHQ
—————— GSVTTH--————————————— e e ——————PGPGTPGPGTPGPGTPGPGT-~—---PGPGTPGPGTPGP -~~~ ——
—————— PQWASYPAPNAAMPPAAASPSLQGNLHQSSTPRPSTPRSGTPQPGSCRSGAA———-TPQPGTPGPGTPGP———————
———GNIHQAS———— =~ — e PRPGTPRPSTPHSVTPQPGVS----HSGPLTPRPSTPRP----———
————————— EHPQYP-QQ-————-————————————————QQWNSYSCPNTPMASPAPSP - —— - SPSLKAGLSPAPSPHP—---—
QQGPRQTFQSPYLQEQHQHPPQQP————————————————— SPYSQQWNSYHGPNTPTASPAPSP-—--SPSIKIPPSPFPSSHP---——
QQGPHQTSQSPYSQQQHQYPPQQP———————————— o —— SPYPQQWNSYPGPNTPKASPVPS - ——————————— PSPSPSPHP-—--—
QQGPHQTFQSPYPQEQHQHPPQQP————————————————— SPYSQQWNSYHGPNTPTASPAPSL ----SPSIKIPPSPFPSSHP——--—
QQGPHQTSQSPYS--QHQHPPQQP - ———— === ———————— SPYTQQWNSYPGPNTPKASPYPS———————————— PSPSPSPHP---—-
DSBH-domain
gl | -
- »
2800 2810 2820 2830 2840 2850 2860 2870 2880




Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0000034525)
Mouse (ENSMUSP00000143029)

Rat (ENSRNOP0O0000048956)

Pig (ENSSSCP00000009765)
Tasmanian_devil (ENSSHATO00000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETPO0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0O000005447)
Spotted _gar (ENSLOCPO0O0000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOP0O0000021516)
Mouse (ENSMUSP00000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOOO000O
Chicken (ENSGALTO0000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSITO0000006549)
Xenopus (ENSXETP00000054061)
Coelacanth (ENSLACPO0O000009535
Spotted_gar (ENSLOCP0O000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP0O0000015689)
Fugu (ENSTRUPO0000036865)
Medaka (ENSORLP00000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP00000019943)
Zebrafish (ENSDARP0O0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)

Shark (XP_007897316.1)

Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOP0O0000011536)
Mouse (ENSMUSP00000133279)

Rat (ENSRNOPO0000054747)

Pig (ENSSSCP00000010918)

Whale (XP_023987950.1)
Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPO0000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035

-------------------------------------------------- PANSFQIENKENELNMLRANG--—-—---LSRLLPS INFDMA
SAAPGMFNSSLHALHLQNKENDMLSHTANG--—-—— LSKMLPALNHDRT

SAAPGMFNSSLHALHLQNKENDMLSHTANG--—-—— LSKMLPALNHDRT

AAASG--SSSSHAFHNKEND---—— [N [co—— LSRVLPGFNHDRT

TAASGSVSSSSHAFHNKENDN-MVSHTANG=-—-—-~— LSRVLPGFNHDRT

SAAPSMFNSSLHALHLQNKENDMLSHT TNG=-—-—— FSKMLPGLNHDRT

HAVSG I FTSPSHSFHLPNKEREMLSHTTNE-—--—— LSKMLPGFNHDRT

SAAPGMFNSSLHALHLPNKENDVLSHTANG-—=-—— LSKTLPGLNHDGT

RAAPGMFNSSLHALPLQNKENDVLSHTANG-—--—— LLKMLPGLNHDGT

QSTAGMFSGPPHSLHLQNKD----SQTTNG=-—-—~- LSNMLPDLNPNRT

HSASSMFSGPPNSLHLQNKDSEMISHAVNG—————— LSNT IPGQNHDRT

HSASN I FSGPPHSLHLQNKDSEMTSHIANG-—--—— LSNMLPGLNHDRT

NMSSS ILGGRAGSLPFPGKQSEMHSRTANG-————— TSEMLPGLNHDRT
----------------------------------------- QSASGLFSNVPNTSHLQNQEADLNLLT ING=—---—-— I SRMLPSLNHNRA
H1P-—---GRDSFPMQLNTDVAMPNP————— QMLPAQISSGCLNPETQ

HIP----GRDSFPMQLNTDVAMPNP--——- QMLPAQISSGCLNPETQ
QVLPP--GQDPFHMQIKTEIGIPHPNS---HPLSSQIGGGCLNSDTK

HILPS--GLDPLHTQVKTEMG IPDP---—— QMLSAQLRGRCLNPDTQ

HIP----GRDSFPMQLNTDVAIPNP—--—— QMLPAQISSGCLNPETQ
------------------------------------------- SVFSS--VHDSFHMQHKTEVNLHGPNG-- 1 ARVLPTLGNECPNLSQL
------------------------------------------- QIFAP--GQDPFHMQ IKTEAGTPRP-----QVLSAPLGGGCYNPEAQ
QMLHP--GQDPFHLQ IKAEMGMPGP - ———— QMLSAQSGSMCLNPETQ

QILPP--GQDSFHMQIKTEMGVPHP - -~ ———~— LSAQIGGGCLTSDTK
HMFSP--NLNTLSMQSHKDLG I SMHEANG I SQGFPPLGKECFNFNQP

KMFPPGSPQDPFCMQVKTEMGLQS -~ =~ === === —=——— PCMTPTQP

KMFPPGSPQDPFCMQVKTEMGLQS -~ --PCMTPTQP

KMFPPGGPQDPFCMQVKTEMGLQS -~ -—PCMTPTQP

KMFPPGGPQDPFCMQVKTEMGLQS-~- -—PCMTPTQP

KMFPPGGPQDPFCMQVKTEMGLQSP————— - 1SCQSNFPCMTPTQP

ARHVVHTSPPPAAAAAAP-~PPAAHRP—— == ———— -~ — QEKPWDLFASGK

STS-ALAGPSLTEKPWAL--GAGDFNSALKGS----PGFQDKLWNPMKGEE
STS-ALAGPSLTEKPWAL--GAGDFNSALKGS----PGFQDKLWNPMKGEE
ATATSLTAPGLTEKPWGV--VAGDFNSALKGG----PGFQEKLWSPMKGEE
GTS-ALTGPSLTEKPWGM--GTGDFNPALKGG----PGFQDKLWNPVKVEE
GTS-ALSGPSLPEKPWGM--GAGDFNSSLKGG----PGFQDKLWNPVKVEE
TPT-ALSGPSLTEKSWGV--GAGDLTSALKGG----PGFQDKLWSPLKGEG
SAS-ALAGPGLTEKPWS I --GAGDFNSALKGS----AGYQEKLWSPMKGEE
NTS-ALAGPSLTEKPWAV--GAGDFNSALKGG----PRFQDKLWSPLKGEE
——————————————————————————————————————— STS-TLNGPSLAEKPWGV--AP-DFGPALKGA----PGYPEKLWGPVKGDE
—————————————————————————————————————— ETVLGGAGTPTLRDKGWEL--GPLGFGSALPEL----PVFSEEPWGSGKAEE
PNSVFAAPGS-DLQEKRWGF--GQLDLSS IKGSG----RTLG-DLWGPVKADS
SPSALPSSANSNLQEKPWHL--PQLNYSSTLKGN----SGFQDELWNSVKVDE
SSAALPSSAS--TQDKNWNG--RQVSLNQGMKES----ALFQEKLWNSVAASD
TPSPLPGSANGNLGAPSWNL~--ASMNLTAATKTN----SELQDKLWHSVKINE

—————————————— PGEGCCPSPNPQGKSWNS----NGYNANLKRA-TPVGGFPDKLWC--KDGE
———————————————————————————————————————— RHWASPAPSPQPNPWGF--SPAAYSPGLKHS-NPAGAYPDKIWS--KTGE
————————————————————————————————————— STPHHWESPVPSPQPKAWGP-1GSAGFGPGGLRQGTPVGAFPDKMLS--QTVE
———————————————————————————————————————————————— RPQPNAWAM--GPVAYSPALKHS-NPAGACPDKIWS--KTGE
ASLQGSTRHVSPHPGTPLQPGTSHSRSLTPQPGLQGPGLPRHLASPASSPQPNAWAM-~-GPAPCSPGLKHS-NPAGAYPDKMWS--KTGE
GNLY === m e e e e RGAIRHSASYPGTPQP-=—=—-- VTSHSGPGLKHS-NPAGAYPDKIWS--KTGE
————————————————————————————————————— GTPRHWASPAPSPQPNAWAM--GPAAYSPGLKHS-NPAGAYADK IWS--KTGE
GTLMHWASPAPSPQPNAWGY--GPLAYSPALKHS-NPAGACPDKIWS--KTGE
GTPRHWVSPVASPQPQTWGM-~-GP--YSPGMKHS-NPAGAYPDKIWS--KTGE
STPRQWGSPAPSPQPKAWGP-YGPMGYGAGV IRQGNPAGAYPDNMLS--QAGV

- GTPHHWDSPDSSPQPKAWPMSMVPAGYSP——-——- SPVGGFPDKMWS--KAGE
- GTPRHWDSPAPSPQPKAWPMDMVPAGYCP--——-— SPARGFPDKICS--KAGE
------------------------------------- GTPRHWDSPDSSPQPKAWPMGMVPAGY SP----—-SPAGGFPDKMWS - -KAGE
------------------------------------- GTPRHWDSPAPSPQPKAWPMGMVPAGYCP--—--—--SPARGFPDKICS--KAGE
DSBH-domain
al |-
- »
2890 2900 2910 2920 2930 2940 2950 2960 2970




Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1) NTSQAGLPAP = = = = = = o e e
Human (ENSP00000425443) ACVQGGLHK--
Gorilla (ENSGGOP0O0000034525) ACVQGGLHK--
Mouse (ENSMUSP00000143029) ASAQELLYS——————— e e e
Rat (ENSRNOP0O0000048956) ASAQGPLYS————— = m e
Pig (ENSSSCP0O0000009765) ASVQE
Tasmanian_devil (ENSSHATO00000 TPAQ
Whale (XP_007106564.2) ASVQE
Elephant (XP_023404313.1)
Lizard (ENSACAP00000008438)
Chicken (ENSGALP0O0000017216)
Turtle (ENSPSI1P0O0000011691)
Xenopus (ENSXETPO0O0O00030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCP0O00000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIP00000021201)
Zebrafish (ENSDARP00000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)

Shark (XP_007910136.1) ---PVPGSG------—- SGSKPWEDGVAAASPG----GAVS-————————— e —— EALWEPYCVGAEAMDELPPESGSGSGSGSVK
Human (ENSP00000386869) RIPAAGAS--—----- QLDRAWQSFGLPLGSSEKLFGALKS-=-=—====—===———- EEKLWDPFSLEEGPAEEPPSKGAVKEEK!
Gorilla (ENSGGOPO0000051172) RIPAAGAS--------QLDRAWQSFGLPLGSSEKLFGALKS————-- --EEKLWDPFSLEEGPAEEPPSKGAVKEEK
Armadillo (ENSDNOP00000021516) RIPTPGAS--------QLDKAWQSFGAPLGSSEKLFGALKS———--- --EEKLWDPFGLDEGPAEEPPNKAAVKEEK
Mouse (ENSMUSPO0000087049) RIPTPGAN--------PLDKAWQAFGMPLSSNEKLFGALKS--===---~ --EEKLWDPFSLEEGTAEEPPSKGVVKEEKSGPT
Rat (ENSRNOP00000015296)Tet3 RIPTPGAN--------QLEKAWQAFGMPLSSNEKLFGALKS-========——— --EEKLWDPFSLEEGTAEEPLSKGVVKEEKTGP
Pig (ENSSSCP00000008852) RIPTPGAS--------QLDKAWQSFGMPLGPSDKLFGALKS—=—=====———— --EEKLWDPFSLEEGTAEEPSSQGTVKEEK
Elephant (XP_010591957.2) RIPTPGAS-------- QLDKAWQSFSVPLGPSEKLFGALKS-==========—m——— EEKLWDPFSLEEGMAEEPPSKGPVKEEKG--
Whale (XP_023989264.1) RIPTPGMS—=——=———- QLDKAWQSFGMPLGPTEKLFGALKS-=======———————— EEKLWDPFSLEEGTAEEPPSKGTVKEEK
Tasmanian_devil (ENSSHAPOOO00O RTPTPAGG--------LPEKAWPSFGMALGS----~ TLKP-———-- --EEKLWDSLNLGEVPAEAPSNKGAVKAEE
Chicken (ENSGALT00000059756) RRTPAP----- —----VAGLPEKPWEAAVREKGAAGVRR--=-=====-~ ---EKPWDPFGLEEGAVKE----EEEEEEE----
Lizard (ENSACAT00000001585) HRNPTPG--======—- LHGRTWPPFGSLPAVALKEETGV-=======———mmmmmm—— DPPWGTFGLDEGTP-=====-- EKTFK----
Turtle (ENSPSITO0000006549) RRTPTPSPG-——=—--- LHEKPWDSFGSPAT IGSNVCSEKPFG I LKADRNTFLPS IHHQEKLWDPFSLDDSMEELPDKT IKEEEAD -~~~
Xenopus (ENSXETP0O0000054061) RCSATPSDRSS I TPCSELQDKNWGSFPNPTVNSLKTDSSQ--===============——= NHWDPYSLDDNMDDG----QSKSVKE----
Coelacanth (ENSLACPO0000009535 SRTPTPNAG-—-—---—— LHDKSWNSFGVSGSMGSVLPGLG=============—=—— HQEAHWDPYSFDDSMESP----- PTENVK----

Spotted_gar (ENSLOCP0000001981 CGRGSTPLG---
Amazon_molly (ENSPFOP0O00000021 NRCSTPLG---
Cave_fish (ENSAMXP00000015689) RGSTPLG---

————LQEKAWKSCGGSAAASTLTPTPVPT
———— 1QEKAWKSCGGSLAGS—----TPSPA
- ———LQEKAWKSGGASAAGS--—-TPSPA

RLYPDAFQASD I TNNKMFWDPYGLEGEEK
RLFPDALQQSDQA----HCDPCRAESDVE
RLFPDALQKVDGQ----ACWQSDVESHSE

Fugu (ENSTRUPO0000036865) NRCSTPLG---————-- LQEKAWKSCGGSMAGS——=—-TPSPA-——————————————— PEGRLFPDALQKSDQA----CWNPGQADSDAM
Medaka (ENSORLP00000019236) NRCSTPLG-——————-- LQEKAWKSCGGSLAGS—---TPSPA-——————————————— PEGRLFPDALQQSGQA----YCDPGRVESDTE
Platyfish (ENSXMAT00000000130) NRCSTPL ———— IQEKAWKSCGGSLAGS———=TPSPA=——————————————— PEGRLFPDALQQSDQA-—---HCDPCRAE——-~—
Stickleback (ENSGACP0O000001732 SRCSTPL -——-LQEKAWKS SMAGl----SPSPT-——————————————— PEGRLFPDALQQSDQA----CWTPNRAESDVE
Tetraodon (ENSTNIPO0000019883) NRCSTPLG-————-——— LG DSDAA
Tilapia (ENSONIP0O0000019943) SRCSTPVG-———————- PQEKAWKSF RLFPDALQQSDQA----CYTPSRAESDVE
Zebrafish (ENSDARP00000085229) NCGSAPLG----—---—-LQEKAWKS RLFPDALQRSDGQ----ACWDSGAETQSE
Rainbow_trout (XP_021462005.1) SWGSTPLG---------LQEKAWKSS RLFPDALQQSD-—-———-—-— QSQAETP
Rainbow_trout (XP_021477599.1) SRSSTPLG-----———-LQEKAWKSF -—-PEACWDPNRAETP--————————— SDVESQR
Salmon (XP_014026412.1) SWGSTPLG---------LQEKAWKSS --PEGRLFPDALQQSD-—--—-——-- QSQAETP
Salmon (XP_014017100.1) SRGSTPLG---—==—-- LQEKAWKSF PETCCDPNRAETP---———————- SDVESQR
DSBH-domain
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European ampioxus (Sc0000095) -] -} -—------—--
Ciona intestinalis (XP_0021254 RELHAT TSMIMPNRIZOPERYSTV FY QH EIINERNHG

Lamprey (scaf _00044) = e e
Lamprey (scaf 03335) @ = - oo -
Shark (XP_007897316.1)
Lizard (XP_020663651.1)
Chicken (ENSGALP0O0000053457)
Turtle (ENSPSIPO0000006704)
Human (ENSP00000362748)
Gorilla (ENSGGOPO0O000011536)
Mouse (ENSMUSP00000133279)
Rat (ENSRNOP00000054747)

Pig (ENSSSCP00000010918)
Whale (XP_023987950.1)

T nr - o=-r

Fe binding 5mC binding



Elephant (ENSLAFPO0000005179)
Armadillo (ENSDNOPOO000014565)
Tasmanian_devil (XP_023360087.
Coelacanth (ENSLACP00000016889
Cavefish(XP_007240334.2)
Platyfish (XP_014325204.1)
Tilapia (XP_005456583.2)
Spotted_gar (XP_015202470.1)
Stickleback (ENSGACT0000001035
Tetraodon (ENSTNITO0000011701)
Fugu (XP_011601624.1)
Zebrafish (ENSDARP00000143362)
Amazon_molly (XP_016534180.1)
Medaka (XP_023818916.1)
Rainbow_trout (XP_021469805.1)
Rainbow trout (XP_021436521.1)
Salmon (XP_014010485)

Salmon (XP_014070638.1)

Shark (XP_007890120.1)

Human (ENSP00000425443)
Gorilla (ENSGGOPO0O000034525)
Mouse (ENSMUSP0O0000143029)

Rat (ENSRNOPO0000048956)

Pig (ENSSSCPO0000009765)
Tasmanian_devil (ENSSHATOO0000
Whale (XP_007106564.2)
Elephant (XP_023404313.1)
Lizard (ENSACAPO0000008438)
Chicken (ENSGALP00000017216)
Turtle (ENSPSIP00000011691)
Xenopus (ENSXETP0O0000030770)
Coelacanth (ENSLACP0O0000008576
Amazon_molly (ENSPFOP0O00000120
Amazon_molly (ENSPFOP0O00000299
Fugu (XP_011611191.1)

Medaka (XP_004065962.1)
Platyfish (ENSXMAPO0000005447)
Spotted _gar (ENSLOCP000000155
Stickleback (ENSGACP0000002318
Tilapia (XP_005457058.1)
Tetraodon (ENSTNIPO0000021201)
Zebrafish (ENSDARP0O0000101295)
Salmon (XP_014042431.1)

Salmon (XP_014065146.1)

Salmon (XP_014050290.1)
Rainbow trout (XP_021429026.1)
Rainbow trout (XP_021429023.1)
Shark (XP_007910136.1)

Human (ENSP00000386869)
Gorilla (ENSGGOPO0000051172)
Armadillo (ENSDNOPO0000021516)
Mouse (ENSMUSPO0000087049)

Rat (ENSRNOP00000015296)Tet3
Pig (ENSSSCP00000008852)
Elephant (XP_010591957.2)
Whale (XP_023989264.1)
Tasmanian_devil (ENSSHAPOO0O00O
Chicken (ENSGALT00000059756)
Lizard (ENSACAT00000001585)
Turtle (ENSPSI1TO0000006549)
Xenopus (ENSXETP0O0000054061)
Coelacanth (ENSLACP0O0000009535
Spotted_gar (ENSLOCP0000001981
Amazon_molly (ENSPFOP0O00000021
Cave_fish (ENSAMXP00000015689)
Fugu (ENSTRUPO0O000036865)
Medaka (ENSORLP0O0000019236)
Platyfish (ENSXMATO0000000130)
Stickleback (ENSGACP0O000001732
Tetraodon (ENSTNIP0O0000019883)
Tilapia (ENSONIP0O0000019943)
Zebrafish (ENSDARP0O0000085229)
Rainbow_trout (XP_021462005.1)
Rainbow_trout (XP_021477599.1)
Salmon (XP_014026412.1)

Salmon (XP_014017100.1)

European ampioxus (Sc0000095)
Ciona intestinalis (XP_0021254
Lamprey (scaf_00044)

Lamprey (scaf_03335)
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Salmon (XP_014026412.1) =  —————————m——————— QTTD-KREGPVTRLAPTRHTTSTITVEPMA-UTLTEIR{SHFY
Salmon (XP_014017100.1) = —————————m——————— QTTEGPVMGTVTRLAPTHHTTSTVTVEPMAFUTLTEIR{SHFY

Supplemental Fig.S7 Tet protein sequences alignment. All the protein sequences were aligned with the MUSCLE
method in MEGA software. Conserved domains were noted above. # Zn binding sites; red box, Fe binding sides;
yellow box, 2-0OG binding sites; blue box, 5mC binding sites.
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Supplementary Fig. S8 In silico analysis of tdg in chrodates. (A) Pylogenetic of tdg genes. The phylogenetic trees were built using the Maximum
Likelihood method based on the WAG model in MEGA7. The tree with the highest log likelihood (-5287.94) is shown. A discrete Gamma distribution
was used to model evolutionary rate differences among sites (5 categories (+G, parameter = 1.1866)). The reliability of the inferred trees was

estimated by the bootstrap method with 500 replications. All accession numbers are specified in parentheses. (B) Syntenic analysis of dnmt1 genes.
Conserved synteny around the tdgloci in chrodates. Data were collected with Genomicus software version 01.01, and tdg genes in rainbow trout were
annotated by ourselves according to our phylogenetic analysis following ZFIN nomenclature guidelines. chr., chromosome; sc., scaffold.
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Supplemental Fig.S9 Tdg protein sequences alignment. All the protein sequences were aligned with the MUSCLE method in
MEGA software. Conserved domains were noted above. Active sites were marked with an asterisk (*); SUMO-1 interface (A).
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Supplemental Fig. S10 Branch test of dN/ds ratio for dnmt, tet and tdg genes. The ratios between non-synonymous and
synonymous differences (dN/dS) were also calculated with the codeml program in the PAML package version 4.9i. The
aligned amino acids sequences of dnmtl, dnmt3, tetl, tet2, tet3 and tdg genes in selected representative species were
used to guide the alighment of the nucleotides sequences by PAL2NAL to get codon alignments of these genes. We further
built phylogenetic trees with their respective codon alignment of these genes using Maximum likelihood method. The
codon alignments and phylogenetic trees were used as the input file for codeml program. Branch tests with the free-ratios
model (Alternative hypothesis: heterogeneity of dN/dS among branches) and model 0 (Null hypothesis: homogeneous
dN/dS across all sites and branches) were performed to calculate the dN/dS for each of the branches of the gene tree. The
comparison between two models was conducted using a likelihood ratio test (LRT) followed by a chi-squared test of

significance.
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