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Supplementary Table S1. Genes and

in this study

Species Species Gene  GenBank gene ID Notes Results of analysis
Human Homo sapiens DST 667 Figure 1
Cattle Bos taurus DST 535297 Figure 1
Blue whale Balaenoptera musculus DST 118903071 Figure 1
Bottlenose dolphin Tursiops truncatus DST 101331330 Figure 1
Human Homo sapiens MACF1 23499 Figure 1
Cattle Bos taurus MACF1 506730 Figure 1
Blue whale Balaenoptera musculus MACF1 118886151 Figure 1
Bottlenose dolphin Tursiops truncatus MACF1 101326574 Figure 1
Human Homo sapiens PLEC 5339 Figure 1 Figure 3  Figure 4
Cattle Bos taurus PLEC 786966 Figure 1 Figure 3  Figure 4
Blue whale Balaenoptera musculus PLEC 118883296 Figure 1 Figure 3  Figure 4
Bottlenose dolphin Tursiops truncatus PLEC 101318066 Figure 1 Figure 3  Figure 4
Human Homo sapiens DSP 1832 Figure 1
Cattle Bos taurus DSP 514360 Figure 1
Blue whale Balaenoptera musculus DSP 118904192 Figure 1
Bottlenose dolphin Tursiops truncatus DSP 101335328 Figure 1
Human Homo sapiens EVPL 2125 Figure 1
Cattle Bos taurus EVPL 510502 Figure 1
Blue whale Balaenoptera musculus EVPL 118887001 Figure 1
Bottlenose dolphin Tursiops truncatus EVPL 117309406 Figure 1
Human Homo sapiens PPL 5493 Figure 1
Cattle Bos taurus PPL 522886 Figure 1
Blue whale Balaenoptera musculus PPL 118880683 Figure 1
Bottlenose dolphin Tursiops truncatus PPL 101327255 Figure 1
Human Homo sapiens EPPK1 83481 Figure 1 Figure2 Figure3 Figure4
Cattle Bos taurus EPPK1 100337278 Figure 1 Figure2 Figure3 Figure4
Blue whale Balaenoptera musculus EPPK1 118883774 NC_045801.1, nucl. 793885-794094 (start - stop codon) Figure 1  Figure 2 Figure 4
Bottlenose dolphin Tursiops truncatus EPPK1 n.a. NC_047050.1, nucl. 77575431-77574940 (start - stop codon) Figure 1  Figure 2 Figure 4
White-sided dolphin Lagenorhynchus obliquidens EPPK1 n.a. NW_020837985.11, sequence data in Suppl. Fig. S1 Figure 2 Suppl. Fig. S1
Orca Orcinus orca EPPK1 n.a. NW_004438426.1, sequence data in Suppl. Fig. S1 Figure 2 Figure 4 Suppl. Fig. S1
Pilot whale Globicephala melas EPPK1 n.a. SWEB01005905.1, sequence data in Suppl. Fig. S1 Figure 2 Suppl. Fig. S1
Beluga whale Delphinapterus leucas EPPK1 n.a. NW_022098049.1, sequence data in Suppl. Fig. S1 Figure 2 Suppl. Fig. S1
Narwhal Monodon monoceros EPPK1 n.a. RWIC01000405.1, sequence data in Suppl. Fig. S1 Figure 2 Suppl. Fig. S1
Baiji Lipotes vexillifer EPPK1 n.a. AUPI01111971.1, sequence data in Suppl. Fig. S1 Figure 2 Figure 4  Suppl. Fig. S1
Finless porpoise Neophocaena asiaeorientalis EPPK1 n.a. NW_020172779.1, sequence data in Suppl. Fig. S1 Figure 2 Suppl. Fig. S1
Vaquita Phocoena sinus EPPK1 n.a. NC_045779.1, sequence data in Suppl. Fig. S1 Figure 2 Suppl. Fig. S1
Minke whale Balaenoptera acutorostrata EPPK1 n.a. SWEB01005905.1, sequence data in Suppl. Fig. S1 Figure 2 Suppl. Fig. S1
Sperm whale Physeter catodon EPPK1 102989592 NW_021146471.1, sequence data in Suppl. Fig. S1 Figure 4  Suppl. Fig. S1
Hippopotamus Hippopotamus amphibius EPPK1 na. Suppl. Fig. S3
Tasmanian devil Sarcophilus harrisii EPPK1 100920438 Figure 3
Tasmanian devil Sarcophilus harrisii MACF1 100915764 Suppl. Fig. S4
Tasmanian devil Sarcophilus harrisii MACFI1CTL 111719160 LOC111719160, microtubule-actin cross-linking factor 1-like Figure 3 Suppl. Fig. S4
Tasmanian devil Sarcophilus harrisii PLEC 100920957 Figure 3 Suppl. Fig. S4
Platypus Ornithorhynchus anatinus PLEC 100076841 Figure 3
Platypus Ornithorhynchus anatinus MACFI1CTL 103165878 LOC103165878, microtubule-actin cross-linking factor 1-like Figure 3
Platypus Ornithorhynchus anatinus EPPK1 103168963 Figure 3
Kiwi Apteryx rowi PLEC 112976771 Figure 3
Kiwi Apteryx rowi MACF1CTL 112976772 LOC112976772, microtubule-actin cross-linking factor 1-like Figure 3
Kiwi Apteryx rowi EPPK1 112976765 GenBank prediction needs corrections Figure 3
Caecilian Rhinatrema bivittatum EPPK1 115085809 Figure 3 Figure 4
Zebrafish Danio rerio EPPK1 101885652 Figure 3 Figure 4
Skate Amblyraja radiata PLEC 116969968 Figure 3
Skate Amblyraja radiata EPPK1 116985715 Figure 3 Figure 4
Elephant shark Callorhinchus milii PLEC 103179737 Figure 3
Elephant shark Callorhinchus milii MACFI1CTL 103179735 LOC103179735, microtubule-actin cross-linking factor 1-like Figure 3
Elephant shark Callorhinchus milii EPPK1-like 103179662 Figure 3
Lamprey Petromyzon marinus PLEC 116945257 Figure 3 Figure 4
Lamprey Petromyzon marinus MACF1 116941622 Suppl. Fig. S4
Sea squirt Ciona intestinalis PLEC 113474048 gene identity uncertain Figure 3 Figure 4
Sea squirt Ciona intestinalis MACFI1CTL 100175356 gene identity uncertain Figure 3
Sperm whale Physeter catodon PLEC 102989860 Figure 4
Baiji Lipotes vexillifer PLEC 103076392 Figure 4
Orca Orcinus orca PLEC 101271232 Figure 4
Opossum Monodelphis domestica EPPK1 100017139 Figure 4
Zebra finch Taeniopygia guttata EPPK1 115492384 Figure 4

This table includes information about the genes of main interest in the figures and text of the manuscript. Other genes can be identified in GenBank using the positional information provided in Figure 3.

Note that the identity and exon structure of several genes is uncertain. This uncertainty affects particularly species, that are phylogenetically far away from mammals.



Supplementary Table S2. Comparative analysis of a nucleotide sequence mismatch in one repeat of bovine EPPK1

Species/breed Acc. nr. Start Nucleotide sequence End

Bos taurus NC_037341.1 947988 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 948047
Bos taurus NC_037341.1 949536 CGCGACACCCGCGTGACGCTGGGCGCCGG-CCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 949594
Bos taurus NC_037341.1 951083 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 951142
Bos taurus NC_037341.1 952631 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 952690
Bos taurus NC_037341.1 954179 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 954238
Bos indicus x Bos taurus NC_040089.1 892616 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 892675
Bos indicus x Bos taurus NC_040089.1 894164 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 894223
Bos indicus x Bos taurus NC_040089.1 895712 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 895771
Bos indicus x Bos taurus NC_040089.1 897260 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 897319
Bos indicus x Bos taurus NC_040089.1 898808 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 898867
Bos indicus x Bos taurus NC_040089.1 900356 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 900415
Bos indicus x Bos taurus NC_040089.1 901904 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 901963
Bos indicus NC_032663.1 765095 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 765154
Bos indicus NC_032663.1 766643 CGCGACACCCGCGTGACGCTGGGCGCCGGCCCCCCGCGGGGCCAGCGCGTCTCCGTGTGG 766702

Nucleotide sequences of EPPK1 gene segments of Bos taurus (cattle), Bos indicus (zebu cattle)] and Bos indicus x Bos
taurus (hybrid cattle) were compared. Accession numbers (Acc. nr.) and start and end positions of the nucleotide
sequences are indicated. A dash indicates a missing nucleotide due to a deletion or sequencing error in one repeat
of Bos taurus EPPK1. All other sequences are 100% identical.



A

White-sided dolphin (Lagenorhynchus obliquidens)

>NW 020837985.1:¢c16973222-16972663 Lagenorhynchus obliquidens isolate
GAN/ISIS:26980383/991018 unplaced genomic scaffold, ASM367639vl
scaffold4l, whole genome shotgun sequence
ATGAACAGCCACGTCTCTCCTCTCAACCTCCTGGTCACCAATGGCACTGAGACGGCTGTCGTCCCTGAGAC
CGTGAAGGCCGTGCTGGGCACCGGCACCCCATCTGGGCCCCAGGCCAGGAGCCTCGCCGGCGTGTATGTGG
AGGCCTCGGGCCAGGCCCAGCGTCTCTACGCTGTCATGAAGCAGGGTCTCCTGCCCTTTGGGCTCGAGCTG
GCTCTGCTGGAGGCCCAGGCGGCCCTGGGCAGGGCCAGCTGCTCCTCGTGTCTGAGGCCCTGCAGCAGGGC
CTGGTGGGCCTGGAGCGGAAGGAGAAGCCGCTGGCCGCCGAGCACGCGGTCACTGGGTACCCTGACCCTCT
GGGGGTGGGAAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGGTTGTGGACAGGGCACTGGGGTGGAGCTG
GCTGGAGGCCCAGGAGGCCACGGGGGGCCTGGTGGACCCCATCCAGGGCATGCGTGTGGCCCCTGAGCTGG
CCTGCCAGCAAAGCCTCCTGGACCAGGAGACGTGGTGTGGGCTGTTGGAGCTTGGGCCCAGCT

Translation:
atgaacagccacgtctctcctctcaacctecctggtcaccaatggcactgagacggetgte
M N S H V S P L N L L VvV T N G T E T A V
gtccctgagaccgtgaaggccgtgctgggcaccggcaccccatctgggecccaggeccagyg
v P E T V K A V L G T G T P S G P O A R
agcctcgceccggcecgtgtatgtggaggcctcgggccaggcccagegtetetacgetgtcatyg
s L A G V Y V E A S G Q A Q R L Y A V M
aagcagggtctcctgccctttgggctcgagectggctectgectggaggecccaggecggecctg
K 9 G L L P F G L E L A L L E A Q A A L
ggcagggccagctgctcctecgtgtctgaggeccctgcagcagggecctggtgggectggagce
G R A S C S s C L R P C S R A W W A W S
ggaaggagaagccgctggccgeccgagcacgcggtcactgggtacecctgacecctectggggg
G R R S R W P P s T R S L G T L T L W G

tgggaagctggccctcecttccaggeccatagggaaggaggttgtggacagggcactggggtyg
w BE A G P L P G H R E G G C G O G T G V

gagctggctggaggcccaggaggccacggggggcecctggtggaccecatccagggecatgeg
E L A G G P G G H G G P G G P H P G H A
tgtggccccﬂ@ﬂgctggcctgccagcaaagcctcctggaccaggagacgtggtgtgggct
c 6 p - A G L P A K P P G P G D V V W A

gttggagcttgggcccag
v G A W A Q

B

Orca (Orcinus orca)

>NW 004438426.1:819180-819739 Orcinus orca isoclate Morgan unplaced
genomic scaffold, Oorc 1.1 Scaffoldl2, whole genome shotgun sequence
ATGAACAGCCACGTCTCTCCTCTCAACCTCCTGGTCACCAATGGCGCTGAGACGGCTGTCGTCCCTGAGAC
CGTGAAGGCCGTGCTGGGCGCCGGCACCCCATCCGGGCCCCAGGCCAGGAGCCTCGCCGGCGCGTACGTGG
AGGCCTCGGGCCAGGCCCAGCGTCTCTACGCTGTCATGAAGCAGGGTCTCCTGCCCTTTGGGCTCGAGCTG
GCTCTGCTGGAGGCCCAGGCGGCCCCGGGCAGGGCCAGCTGCTCCTCGTGTCTGAGGCCCTGCAGCAGGGL
CTGGTGGGCCTGGAGCGGAAGGAGAAGCCGCTGGCCACCGAGCACGCGGTCACTGGGTACCCTGACCCTCT
GGGGGTGGGAAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGGTTGTGGACAGGGCACTGGGGTGGAGCTG



GCTGGAGGCCCAGGAGGCCACGGGGGGCCTGGTGGACCCCATCCAGGGCATGCGCGTGGCCCCTGAGCTGG
CCTGCCAGCAAAGCCTCCTGGACCAGGAGACGTGGTGTGGGCTGTTGGAGCTTGGGCCCAGCT

Translation:
atgaacagccacgtctctcctctcaacctcecctggtcaccaatggecgectgagacggctgtce
M N S H Vs P L N L L v T N G A E T A V
gtccctgagaccgtgaaggceccgtgectgggecgeccggecaccccatccgggecccaggceccagg
v P E T V K A V L G A G T P S G P O A R
agcctcgcecggcgecgtacgtggaggcecctcgggccaggcccagegtetetacgetgtecatg
S L A G A Y V E A S G Q A QO R L Y A V M
aagcagggtctcctgccctttgggctcgagectggctctgectggaggecccaggcggccccyg
K ¢ 6 L. L. »p F G L E L A L L E A QO A A P
ggcagggccagctgctcctecgtgtctgaggececctgcagcagggectggtgggectggage
G R A S C S s C L R P C S R A W W A W S
ggaaggagaagccgctggccaccgagcacgcggtcactgggtaccctgaccctctggggg
G R R S R W P P S T R S L G T L T L W G

tgggaagctggccctcttccaggccatagggaaggaggttgtggacagggcactggggtyg
w E A G P L P G H R E G G C G Q G T G V

gagctggctggaggcccaggaggccacggggggectggtggaccccatccagggecatgeg
E L A G G P G G H G G P G G P H P G H A
CgtggcCccﬂ@ﬂgctggcctgccagcaaagcctcctggaccaggagacgtggtgtgggct
R G p - A G L P A K P P G P G D V V W A

gttggagcttgggcccag
v G A W A Q

C

Pilot whale (Globicephala melas)

>NW 022134900.1:¢c25207317-25206758 Globicephala melas isolate X-22926-
18 unplaced genomic scaffold, ASM654740v1 scaffold47, whole genome
shotgun sequence
ATGAACAGCCACGTCTCTCCTCTCAACCTCCTGGTCACCAATGGCACTGAGACGGCTGTCGTCCCTGAGAC
CGTGAAGGCCGTGCTGGGCACCGGCACCCCATCCGGGCCCCAGGCCAGGAGCCTCGCCGGCGTGTATGTGG
AGGCCTCGGGCCAGGCCCAGCGTCTCTACGCTGTCATGAAGCAGGGTCTCCTGCCCTTTGGGCTCGAGCTG
GCTCTGCTGGAGGCCCAGGCGGCCCCGGGCAGGGCCAGCTGCTCCTCGTGTCTGAGGCCCTGCAGCAGGGC
CTGGTGGGCCTGGAGCGGAAGGAGAAGCCGCTGGCCGCCGAGCACGTGGTCACTGGGTACCCTGACCCTCT
GGGGGTGGGAAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGGTTGTGGACAGGGCACTGGGGTGGAGCTG
GCTGGAGGCCCAGGAGGCCACGGGGGGCCTGGTGGACCCCATCCAGGGCATGCGTGTGGCCCCTGAGCTGG
CCTGCCAGCAAAGCCTCCTGGACCAGGAGACGTGGTGTGGGCTGTTGGAGCTTGGGCCCAGCT

Translation:
atgaacagccacgtctctcctctcaacctcctggtcaccaatggcactgagacggctgtce
M N S H VS P L N L L Vv T N G T E T A V
gtccctgagaccgtgaaggccgtgectgggcaccggcaccccatccgggecccaggcecagg
v P E T V K A V L G T G T P S G P O A R
agcctcgceccggcegtgtatgtggaggcctcgggccaggcccagegtetetacgetgtecatg
s L A G V Y VvV E A S G Q A Q R L Y A V M
aagcagggtctcctgccctttgggctcgagectggctectgectggaggcccaggcggccccyg
K ¢ 6 L. L. » F 6L E L A L L E A QO A A P
ggcagggccagctgctcctecgtgtctgaggeccctgcagcagggecctggtgggectggage




G R A S C S S C L R P C S R A W W A W S
ggaaggagaagccgctggccgccgagcacgtggtcactgggtaccctgaccctctggggg
G R R S R W P P S T W S L G T L T L W G

tgggaagctggccctcttccaggccatagggaaggaggttgtggacagggcactggggtyg
w E A G P L P G H R E G G C G Q G T G V

gagctggctggaggcccaggaggccacggggggectggtggaccccatccagggcatgeg
E L A G G P G G H G G P G G P H P G H A
tgtggccccﬂ@ﬂgctggcctgccagcaaagcctcctggaccaggagacgtggtgtgggct
c 6 p - A G L P A K P P G P G D V V W A

gttggagcttgggcccag
Vv G A W A Q

D

Beluga whale (Delphinapterus leucas)

>NW 022098049.1:¢c17309301-17308751 Delphinapterus leucas isolate
GAN/ISIS: 26980492/103006 unplaced genomic scaffold, ASM228892v3
scaffoldscaffold58, whole genome shotgun sequence
ATGAACAGCCACGTCTCTCCTCTCAACCTCCTGGTCACCAATGGCACTGAGACGGCTGTCGTCCCTGAGAC
CGTGAAGGCCGTGCTGGGCACCGGCACCCCATCCGGGCCCCAGGCCAAGGCAGCCACGTCCACCCAGGCCA
GGAGCATCGCCGGCGTGTACGCTGTCATGAAGCAGGGTCTCCTGCCCTTTGGGCTCGAGCTGGCTCTGCTG
GAGGCCCAGGCGGCCCCGGGCAGGGCCAGCTGCTCCTCGTGTCTGAGGCCCTGCAGCAGGGCCTGGTGGGL
CTGGAGCGGAAGGAGAAGCCGCTGGCCGCTGAGCGCGTGGTCACTGGGTACCCTGACCCTCTGGGGGTGGG
AAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGGTTGTGGACAGGGCACTGGGGTGGAGCTGGCTGGAGGC
CCAGGAGGCCACGGGGGGCCTGGTGGACCCCATCCAGGGCATGCGCGTGGCCTCTGAGCTGGCCTGCCAGC
AAAGCCTCCTGGACCGGGAGACATGGTGTGGGCTGTTGGAGCTTGGGCCCAGCT

Translation:
atgaacagccacgtctctcctctcaacctecctggtcaccaatggcactgagacggetgte
M N S H VS P L N L L Vv T N G T E T A V
gtccctgagaccgtgaaggccgtgectgggcaccggcaccccatccgggececcaggccaag
v P E T V K A VvV L 6 T 6 T P S G P Q A K
gcagccacgtccacccaggccaggagcatcgececggegtgtacgectgtcatgaagcagggt
A A T S T Q A R S I A G V Y A V M K O G
ctcctgcececctttgggectcgagectggetctgectggaggecccaggcggeccccgggcagggeca
L L P ¥ 6 L E L A L L E A Q A A P G R A
agctgctcctcgtgtctgaggccctgcagcagggcctggtgggecctggagcggaaggaga
s ¢ s s ¢ L R P C S R A W W A W S G R R
agccgctggccgctgagecgecgtggtcactgggtaccctgaccectectgggggtgggaagcet
S R w P L S A W S L G T L T L W G W E A

ggccctcttccaggccatagggaaggaggttgtggacagggcactggggtggagectggcet
G p L P G H R E GG C G OO G T G V E L A

ggaggcccaggaggccacggggggcctggtggaccccatccagggcatgecgegtggecte
G 6 P G G H G G P G G P H P G H A R G L
ﬂ@ﬂgctggcctgccagcaaagcctcctggaccgggagacatggtgtgggctgttggagct
- A G L P A K P P G P G D MV W A V G A

tgggcccag
W A Q




E

Narwhal (Monodon monoceros)

>NW 021703782.1:114203156-114203706 Monodon monoceros isolate NGI
ecotype Baffin Bay Population unplaced genomic scaffold, NGI Narwhal 1
Super Scaffold 5, whole genome shotgun sequence
ATGAACAGCCACGTCTCTCCTCTCAACCTCCTGGTCACCAATGGCACTGAGACGGCTGTCGTCCCTGAGAC
CGTGAAGGCCGTGCTGGGCACCGGCACCCCATCCGGGCCCCAGGCCAAGGCAGCCACGTCCACCCAGGLCCA
GGAGCATCGCCGGCGTGTACGCTGTCATGAAGCAGGGTCTCCTGCCCTTTGGGCTCGAGCTGGCTCTGCTG
GAGGCCCAGGCGGCCCCGGGCAGGACCAGCTGCTCCTCGTGTCTGAGGCCGTGCAGCAGGGCCTGGTGGGL
CTGGAGCGGAAGGAGAAGCCGCTGGCCGCTGAGCGCGTGGTCACTGGGTACCCTGACCCTCTGGGGGTGGG
AAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGATTGTGGACAGGGCACTGGGGTGGAGCTGGCTGGAGGC
CCAGGAGGCCACGGGGGGCCTGGTGGACCCCATCCAGGGCATGCGCGTGGCCTCTGAGCTGGCCTGCCAGC
AAAGCCTCCTGGACCGGGAGACATGGTGTGGGCTGTTGGAGCTTGGGCCCAGCT

Translation:
atgaacagccacgtctctcctctcaacctecctggtcaccaatggcactgagacggetgte
M N S H V S P L N L L V T N G T E T A V
gtccctgagaccgtgaaggccgtgctgggcaccggcaccccateccgggecccaggccaag
v P E T V K A V L G T G T P S G P O A K
gcagccacgtccacccaggccaggagcatcgcececggegtgtacgectgtcatgaagcagggt
A A T S T Q A R S I A G V Y A V M K O G
ctcctgcecectttgggectcgagectggetctgectggaggecccaggcggeccccgggcaggacce
L L P ¥F G L E L A L L E A Q A A P G R T
agctgctcctcgtgtctgaggeccgtgcagcagggcctggtgggecctggagcggaaggaga
s ¢ s s ¢cCc L R P C S R A W W A W S G R R
agccgctggccgctgagecgecgtggtcactgggtaccctgaccctctgggggtgggaaget
S R w P L S A W S L G T L T L W G W E A
ggccctcttccaggccatagggaaggagattgtggacagggcactggggtggagctggcet
G p L P G H R E G DCG O G T G V E L A
ggaggcccaggaggccacggggggcctggtggaccccatccagggcatgecgegtggecte
G G P G G H 6 G P G G P H P G H A R G L
ﬂ@ﬂgctggcctgccagcaaagcctcctggaccgggagacatggtgtgggctgttggagct
- A G L P A K P P G P G D MV W A V G A

tgggcccag
W A Q
F

Baiji (Lipotes vexillifer)

>NW 006791731.1:864401-865100 Lipotes vexillifer unplaced genomic
scaffold, Lipotes vexillifer vl scaffold394, whole genome shotgun
sequence
CAGAGCCTTTCCATCCCCACAGGGAGCAGACGGTGGACCCTGGCTGAGCAAGTTCTGTGCGACGGACAGCC
ACGTCTCTCCTCTCAACCTCCTGGTCACCAGTGGCACTGAGACGGCTGTCGTCCCTGAGACCGTGAAGGCC
AGCACGGGGCACCGGCACCCCATCCGGGCCCCAGGCCAAGGCAGCCACGTCCACCCAGGCCAGGAGCATCG
CCGGGGTGTACGTGGAGGCCTTGGGCCAGGCCCAGCATCTCTACGCTGTCATGAAGCAGGGTCTCCTGCCC
TTTGGGCTCGGGCTGGCTCTGCTAGAGGCCCAGGTGGCCCCGGGCAGGGCCAGCTGCGCCTCGTGTCTGAG



GCCCTGCAGCAGGGCCTGGTGGGCCTGGAGCGGAAGGAGAAGCCGCTGGCCGCTGAGTGCGCAGTCACTGG
GTACCCTGACCCTCTGGGGGTGGGAAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGGTTGTGGACAGGGC
ACTGGGGTGGAGCTGGCTGGAGGCCCAGCGGGCCACGGGGAGCCTGGTGGACCCCATCCAGCGTGTGCGCG
TGGCCCCTGAGCTGGCCTGCCGGCAAAGCCTCCTGGACCAGGACATGGTGTGGGCTGTTGGACCTTGGGCC
TGGCTCAAGTGCCCCAGGCTTCCTGGACCCCAACACGCTGGAGCAGCTGCCATACCGGGAG

Translation:
cagagcctttccatccccacagggagcagacggtggaccctggctgagcaagttctgtgcgl
E P F H P H R E O TV D P G - A S S V R

.gacagccacgtctctcctctcaacctcctggtcaccagtggcactgagacggctgtcg
R T A T s L L. s T s W s P V A L R R L S
tccctgagaccgtgaaggccagcacggggcaccggcaccccatccgggeccccaggceccaag
s L. R P - R P A R GG T G T P S G P QO A K
gcagccacgtccacccaggccaggagcatcgeccggggtgtacgtggaggecttgggeccag
A A T s T Q A R S I A G V Y V E A L G Q
gcccagcatctctacgctgtcatgaagcagggtctecctgecectttgggetecgggetggcet
A Q H L Y AV M K Q0 G L L P F G L G L A
ctgctagaggcccaggtggccccgggcagggceccagectgegectegtgtctgaggeecctge
L L £E A Q VvV A P G R A S C A S C L R P C
agcagggcctggtgggcctggagcggaaggagaagccgctggeccgctgagtgecgecagtcea
S R A W W A W S G R R S R W P L S A O S
ctgggtaccctgaccctctgggggtgggaagctggecctectteccaggeccatagggaagga
L ¢ T L T L W G W E A G P L P G H R E G
ggttgtggacagggcactggggtggagctggctggaggcccagcgggceccacggggagect
G ¢ 6 0 6 T 6V EL A G G P A G H G E P
ggtggaccccatccagcgtgtgcgcgtggccccﬂ@ﬂgctggcctgccggcaaagcctcct
G G P H P A C A RGP - A G L P A K P P
ggaccaggacatggtgtgggctgttggaccttgggcctggctcaagtgccccaggcecttece
G Pp G H GV G C W T L G L A Q V P QO A S
tggaccccaacacgctggagcagctgccataccggg
w T P T R W S S C H T G

G

Finless porpoise (Neophocaena asiaeorientalis)

>NW 020172779.1:c22845918-22845335 Neophocaena asiaeorientalis
asiaeorientalis breed wild unplaced genomic scaffold,

Neophocaena asiaeorientalis V1 scaffoldl77, whole genome shotgun
sequence
ATGAACAGCCACGTCTCTCCTCTCAACCTCCTGGTCACCAATGGCACTGAGACGGCTGTCGTCCCTGAGAC
CGTGAAGGCCGTGCTGGGCACCGGCACCCCATCTGGGCCCCAGGCCAAGGCAGCCACGTCCACCCAGGCCA
GGAGCATCACCGGCGTGTACGCAGAGGCCTCGGGCCAGGCCCAGAGTCTCTACGCTGTCATGAAGCAGGGT
CTCCTGCCCTTTGGGCTCGAGCTGGCTCTGCTGGAGGCCCAGGCGGCCCCGGGCAGGGCCAGCTGCTCCTC
GCGTCTGAGGCCCTGCAGCAGGGCCTGGTGGGCCTGGAGCGGAAGGAGAAGCCGCTGGCCGCCAAGLCGLGL
GGTCACTGGGTACCCTGACCCTCTGGGGGTGGGAAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGGTTGT
GGACAGGGCACTGGGGTGGAGCTGGCTGGAGGCCCAGGAGGCCACGGGGGGCCTGGTGGACCCCATCCAGG
GCATGCGCGTGGCCTCTGAGCTGGCCTGCCAGCAAAGCCTCCTGGACCGGGAGACATGGTGTGGGCTGTTG
GAGCTTGGGCCCAGCT



Translation:
atgaacagccacgtctctcctctcaacctcctggtcaccaatggcactgagacggctgtce
M N S H Vs P L N L L VvV T N G T E T A V
gtccctgagaccgtgaaggccgtgectgggcaccggcaccccatctgggecccaggceccaag
v P E T V K A v L 6 T 6 T P S G P Q A K
gcagccacgtccacccaggccaggagcatcaccggegtgtacgcagaggecctcgggeccag
A A T S T Q A R S I T G V Y A E A S G Q
gcccagagtctctacgctgtcatgaagcagggtctecctgecectttgggectcgagetggcet
A Q S L Yy A VM K QO G L L P F G L E L A
ctgctggaggcccaggcggceccccgggcagggeccagectgetectegegtectgaggeectge
L L. E A Q A A P G R A S C S S R L R P C
agcagggcctggtgggcctggagcggaaggagaagccgctggeccgeccaagcgcecgeggtea
S R A W W A W S G R R S R W P P S A R S
ctgggtaccctgaccctctgggggtgggaagctggeccctcttccaggeccatagggaagga
L 6 T L T L W G W E A G P L P G H R E G
ggttgtggacagggcactggggtggagctggctggaggcccaggaggccacggggggcect
G ¢ 6 o 6 T GV EL A G G P G G H G G P
ggtggaccccatccagggcatgcgcgtggcctcﬂ@ﬂgctggcctgccagcaaagcctcct
G G P H P G HAURGUL - A G L P A K P P

ggaccgggagacatggtgtgggctgttggagcttgggecccag
G P G DM V W AV G A W A Q

H

Vaquita (Phocoena sinus)

>NC 045779.1:c78699436-78697937 Phocoena sinus isolate mPhoSinl
chromosome 17, mPhoSinl.pri, whole genome shotgun sequence
ATGAACAGCCACGTCTCTCCTCTCAACCTCCTGGTCACCAATGGCACTGAGACGGCTGTCGTCCCTGAGAC
CGTGAAGGCCGTGCTGGGCACCGGCACCCCATCTGGACCCCAGGCCAAGGCAGCCACGTCCACCCAGGCCA
GGAGCATCGCCGGCGTGTACGCAGAGGCCTCGGGCCAGGCCCAGAGTCTCTACGCTGTCATGAAGCAGGGT
CTCCTGCCCTTTGGGCTCGAGCTGGCTCTGCTGGAGGCCCAGGCGGCCCCGGGCAGGGCCAGCTGCTCCTC
GCGTCTGAGGCCCTGCAGCAGGGCCTGGTGGGCCTGGAGCGGAAGGAGAAGCCGCTGGCCGCCGAGLCGLGL
GGTCACTGGGTACCCTGACCCTCTGGGGGTGGGAAGCTGGCCCTCTTCCAGGCCATAGGGAAGGAGGTTGT
GGACAGGGCACTGGGGTGGAGCTGGCTGGAGGCCCAGGAGGGCCACGGGGGGGCCTGGTGGACCCCATCCA
GGGCATGCGCGTGGCCTCTGAGCTGGCCTGCCAGCAAAGCCTCCTGGACCGGGAGACATGGTGTGGGCTGT
TGGAGCTTGGGCCCAGCTCAAGTGCCCCAGGCTTCCTGGACCCCGACACGCCGGAGCAGCTTGCCATACCG
GGAGCTGCTAGGCATGTGTGTGTGCAGGCCCCCAGCACGGGGCCTGGGCCTACTGCCCCTCAAGATCACTT
TCCGTACGCTGAGTGGGGCACCGAGCTTTGGCCAGGCCGCTGGAGGTGGGGGTCCTGGACGCGGGAGALCGG
TCCAGGCCTGCGGGAGGGCAGGCTGGCAGTGCCGGATGTGGGTGCACGCACCGAGGTGCAGCGCCALCCCGL
AGGGCACCGGCGGTGTGGCAGGGCTCGTCCTGCTGCTGCAGGGCACAAGAGCTTCTTCCAGGCCTAGCCGA
GCACCTGCTCCCACGGGCGCCACGCTTCCGTCCAGGAGGCTCAGGACGCCACCCGCATGCTGGTGGACCCA
GCCACCGCGCCGGCAGCTGTGGCTGGAATGAGGCGGTCAGGGCAGGCCTGTTTGGACCAGAGCTCCACAGG
CAGCTCCTGGCAGCAGAGCAGGTGGTGACGGGGTATCATGGCCCCTTCGGTAGGTGGCATCCGAATCCCCT
ATTCCAGGCCACGAAGAGGGGAGCTGGTGGACAGGCCTCCGGTGCTGAGGCTCTTGGTTGCCCAGCTGGCT
ACAGGCAGGCTCCGGCCTGCCCTTGGAGGCCACCCTGCACTTCGGCTGCCTGGACAGACTCAGCAGCATCT
CTCGCAGGCGGCTGGCTTTCTCGTAGCCCCGGCAGCAGGAGAGCCTCAGCTGTGGGCAGCTGCTGGCCCAC
TGTGTCACCGACCCAGAGACGGGGCTGGGCCTTCCTGCCATCTCAGTGGGGAGCCCTGGAGCGGAGCCACA
GGGGGGCCCCCACTCACTGAGGCACAGCACCTGGCAGACCTTGAGAGCTGCCGTGGCCACCGTCTCCAATG
GGCAAGTTC



Translation:
atgaacagccacgtctctcctctcaacctcctggtcaccaatggcactgagacggctgtce
M N S H Vs P L N L L VvV T N G T E T A V
gtccctgagaccgtgaaggccgtgectgggcaccggcaccccatctggaccccaggccaag
v P E T V K A VvV L. 6 T 6 T P S G P Q A K
gcagccacgtccacccaggccaggagcatcgceccggegtgtacgcagaggecctcgggceccag
A A T S T Q A R S I A G V Y A E A S G Q
gcccagagtctctacgcectgtcatgaagcagggtctecctgecectttgggetcgagetggcet
A Q S L Yy A VM K QO G L L P F G L E L A
ctgctggaggcccaggcggceccccgggcagggeccagectgetectegegtectgaggeecctge
L L. E A Q A A P G R A S C S S R L R P C
agcagggcctggtgggcctggagcggaaggagaagceccgectggeccgecgagegegeggtea
S R A W W A W S G R R S R W P P S A R S
ctgggtaccctgaccctctgggggtgggaagctggeccctcttccaggeccatagggaagga
L 6 T L T L W G W E A G P L P G H R E G
ggttgtggacagggcactggggtggagctggctggaggcccaggagggccacgggggggce
G ¢ 6 o G T GV E L A G G P G G P R G G
ctggtggaccccatccagggcatgcgecgtggecctctgagectggectgeccagcaaagcctce
L v b P I 0 G M RV A S E L A C Q Q S L
ctggaccgggagacatggtgtgggctgttggagcttgggcccagectcaagtgececccagge
L. b R E T W C GG L L E L G P S S S A P G
ttcctggaccccgacacgccggagcagcttgeccataccgggagectgctaggecatgtgtgt
F L D P D T P E O L A I P G A A R H V C
gtgcaggcccccagcacggggecctgggectactgececcecctcaagatcactttecgtacget
v 0 A P S T G P G P T A P Q D H F P Y A
gagtggggcaccgagctttggccaggcecgctggaggtgggggtcctggacgecgggagacyg
E w 6 T E L W P G R W R W G S W T R E T
gtccaggcctgcgggagggcaggctggcagtgeccggatgtgggtgcacgcaccgaggtgce
v 0 A ¢C G R A G W Q@ C R M W V H A P R C
agcgccacccgcagggcaccggcggtgtggcagggetcgtecctgetgetgcagggcacaa
S A T R R A P A V W O G S s C C C R A Q
gagcttcttccaggcctageccgagcacctgctcecccacgggcgccacgectteecgteccagga
EF L L P G L A E H L L P R A P R F R P G
ggctcaggacgccacccgcatgctggtggacccageccaccgecgecggcagectgtggetgg
G S G R H P H A G G P S HRA G S C G W
aatgaggcggtcagggcaggcctgtttggaccagagctccacaggcagctcctggcagca
N E A V R A G L F G P E L H R Q L L A A
gagcaggtggtgacggggtatcatggccccttcggtaggtggcatccgaatccecctatte
E 0 vv T G Y H G P F G R W H P N P L F
caggccacgaagaggggagctggtggacaggcctccggtgctgaggetcttggttgecca
Q A T K R G A G G Q A S G A E A L G C P
gctggctacaggcaggctccggcecctgeccttggaggeccacccectgecacttecggectgectgg
A G Y R O A P A C P W R P P C T S A A W
acagactcagcagcatctctcgcaggcggectggectttctegtageccecggcagcaggaga
T b S A A S L A G G W L S R S P G S R R
gcctcagctgtgggcagctgctggcecccactgtgtcaccgacccagagacggggctgggcec
A S AV G sSs C W P T V S P T O R R G W A
ttcctgccatctcagtggggagccctggagcggagccacaggggggcccccactcacﬂ@ﬂ
F L P S O W G A L E R S H R G A P T H -
ggcacagcacctggcagaccttgagagctgccgtggccaccgtctccaatgggcaagtte
G T A P G R P - E L P W P P S P M G K F




Predicted amino acid sequence (FASTA format) :

>Phocoena sinus_ EPPKI1
MNSHVSPLNLLVTNGTETAVVPETVKAVLGTGTPSGPQAKAATSTQARSIAGVYAEASGQAQSLYAVMKQG
LLPFGLELALLEAQAAPGRASCSSRLRPCSRAWWAWSGRRSRWPPSARSLGTLTLWGWEAGPLPGHREGGC
GOGTGVELAGGPGGPRGGLVDPIQGMRVASELACQQOSLLDRETWCGLLELGPSSSAPGFLDPDTPEQLAIP
GAARHVCVQAPSTGPGPTAPODHFPYAEWGTELWPGRWRWGSWTRETVQACGRAGWQCRMWVHAPRCSATR
RAPAVWQGSSCCCRAQELLPGLAEHLLPRAPRFRPGGSGRHPHAGGPSHRAGSCGWNEAVRAGLFGPELHR
QLLAAEQVVTGYHGPFGRWHPNPLFQATKRGAGGQASGAEALGCPAGYRQAPACPWRPPCTSAAWTDSAAS
LAGGWLSRSPGSRRASAVGSCWPTVSPTQRRGWAFLPSQWGALERSHRGAPTH

Amino acid sequence alignment:

1 Plakin repeat domain 1
Human epiplakin N-terminus MSGHTLPPLPVPGTNSTEQASVPRAMAATLGAGTPPRPQA-------- RSIAGVYVEASGQAQSVYAAMEQGLLPAGLGQ
Vaquita epiplakin MNSH-VSPLNLLVTNGTETAVVPETVKAVLGTGTPSGPQAKAATSTQARSIAGVYAEASGQAQSLYAVMKQGLLPFGLEL

81
Human epiplakin N-terminus ALLEAQAATGGLVDLARGQLLPVSKALQQGLVGLELKEKLLAAERATTGYPDPYGGEKLALFQAIGKEVVDRALGOSWLE
Vaquita epiplakin ALLEAQAAPGRASCSSR--LRPCSRAWW----AWSGRRSRWPPSARSLGTLTLWGWEAGPLPGHREGGCGQGTGVELAGG

161
Human epiplakin N-terminus VQLATGGLVDPAQGVLVAPEPACHQGLLDRETWHKLSELEPGTGDLRFLDPNTLERLTYHQLLER-CVRAPGSGLALLPL

Vaquita epiplakin PGGPRGGLVDPIQGMRVASELACQQOSLLDRETWCGLLELGPSSSAPGFLDPDTPEQLAIPGAARHVCVQAPSTGPGPTAP

241 Plakin repeat domain 2
Human epiplakin N-terminus KITFR-SMGGAVSAAELLEVGILDEQAVQGL-REGRLAAVDVSA-RAEVRRYLEGTGSVAGVVLLPEGHKKSFFQAATEH
Vaquita epiplakin QODHFPYAEWGTELWPGRWRWGSWTRETVQACGRAGWQCRMWVHAPRCSATRRAPAVWQGSSCCC----RAQELLPGLAEH

321
Human epiplakin N-terminus LLPMGTALPLLEAQAATHTLVDPITGQRLWVDEAVRAGLVSPELHEQLLVAEQAVTGHHDPFSG-SQIPLFQAMKKGLVD
Vaquita epiplakin LLPRAPRFRPGGSGRHPHAGGPSHRAGSCGWNEAVRAGLFGPELHRQLLAAEQVVTGYHGPFGRWHPNPLFQATKRGAGG

401
Human epiplakin N-terminus RPLALRLLDAQLATGGLVCPARRLRLPLEAALRCGCLDEDTQRQLSQAGSFSDGTHGGLRYEQLLALCVTDPETGLAFLP
Vaquita epiplakin QASGAEALGCP--AGYRQAPACPWRPPCTSAAWTDSAASLAGGWLSR----SPGSRRASAVGSCWPTVSPTQRRGWAFLP

481
Human epiplakin N-terminus LSGGPRGGEPQGPPFIKYSTRQALSTATATVSVGKFRGRPVSLWELLFSEAISSEQRAMLAQQYQEGTLSVEKLAAKLSA
Vaquita epiplakin SQWGALERSHRGA P THfg- —— === === = = = - o o o

Minke whale (Balaenoptera acutorostrata)

>NW 006725399.1:1961851-1962449 Balaenoptera acutorostrata scammoni
unplaced genomic scaffold, BalAcul.O scaffoldll4, whole genome shotgun
sequence
ATGAGCAGCCACACCTCTCCTCTCCACCTCCTGGTCACCAGTGGCACTGAGACGGCTGTCGTCCCCGAGAC
CGTGACGGCCGTGCTGGGCACCGGCACCCCGTCCGGGCCCCAGGCCAAGGCAGCCACGTCCACGCAGGCCA
GGAGCATCACGGGGTGTACGTGGAGGCCTCGGGCCAGGCCCAGCGTCTCTGCGCTGTCATGAGGCAGGGTC
TCCTGCCCTTTGGGCTCGGGCTGGCTCTGCTGGAGGCCCAGGCGGCCACCGGGGGCCGCACGGACCCCGGG
CAGGGCCAGCTGCTCCTCGTGTCTGAGGCCCTGCAGCAGGCCTGGTGGGCCTGGAGCGGAAGGAGAAGCTG
CTGGCCGCTGAGCGCGCCGTCACCGGGTACCCTGACCCTCTGGGGGTGGGAAGCTGGCCCTCTTCCAGGCC
ATAGGGAAGGAGGTTGTGGACAGGGCACTGGGCTGGAGCTGCGGAGGCCCAGCTGGCCACGGGGGGCLCTGG
TGGACCCCATCCAGGGCGTGCGCGTGGCCCCTGAGCTGGCCTGCCAGCAAAGCCTCTTGGCCCAGGAGACA
TGGTGTGGGTTGCTGGAGCTTGGGCCCGGCT

Translation:
atgagcagccacacctctcctctccacctecctggtcaccagtggcactgagacggctgte
M S S H T S P L H L L Vv T S G T E T A V




gtccccgagaccgtgacggceccgtgectgggcaccggcacceccgteccgggecccaggceccaag
v p E T VvV T A VvV L G T 6 T P S G P Q A K
gcagccacgtccacgcaggccaggagcatcacggggtgtacgtggaggcctcgggccagg
A A T s T Q@ A R S I T G C T W R P R A R
cccagcgtctctgcgctgtcaﬂ@ﬂggcagggtctcctgccctttgggctcgggctggctc
pP s vs A L S - G R V s C P L G S G W L
tgctggaggcccaggcggccaccgggggccgcacggaccccgggcagggceccagetgcetece
c W R P R R P P G A A R T P G R A S C S
tcgtgtctgaggccctgcagcaggecctggtgggecctggagecggaaggagaagectgetgge
s ¢ L R P C S R P G G P G A E G E A A G
cgctgagcgcgccgtcaccgggtaccctgaccctectgggggtgggaagectggecctette
R - A R R HURV P - P S G G G K L A L F

caggccatagggaaggaggttgtggacagggcactgggctggagctgcggaggcccagcet
Q A I G K E V Vv DR AL G W s C G G P A

ggccacggggggcctggtggaccccatccagggegtgecgegtggeccctgagcectggectg
G H G G P G G P H P G R AR G P - A G L
ccagcaaagcctcttggcccaggagacatggtgtgggttgctggagecttgggececcgg

P A K P L G P GD MV W V A G A W A R

J

Sperm whale (Physeter catodon)

Note: The following sequence is homologous to an internal segment of the human EPPK1 gene. A
sequence homologous to the start of the coding sequence of human EPPK1 is not present in the genome
of the sperm whale (status 25 November 2021).

>NW 021146471.1:c23000-22001 Physeter catodon isolate SW-GA unplaced
genomic scaffold, ASM283717vZ2 random 1047, whole genome shotgun
sequence
GAGGGGGACACAGCCGGGCTGAGGTGGGAGACTTGGGACAGAGGGCAGGGGTCTGGCTGAAGCCGGTGGG
GAGCCAGGACGGAGCAGAGGCCAGGGCAGCAGCGGGTGAAGGTGGGGGAGGATTTGGAGGGGTCACTGGG
GAGGGAGAAGAGCACGAATGCATGGAGACTGCCCAAGGGCAGGGCCGGGACGGGGCCTTTGGGAGCCAGA
AGGAGGGCCGGTCGTTGGCCGCGAACCGCCAAAAAAAAGGTTTGTGGATCCCAACACGCAGGAGAAGGTG
ACTTACCAGGAGCTGCAGGAGAGGAGCCACCCGGAAGAGGGCACGGACTGGGCCCTGTTCCCCAGGGTCA
GCGGCAGACGGGACTCCAGCTTCATCAACAAGGCAACCAGAAGGGCCCCCACCCCCAAAGCCGAGCGGGT
GGATGTCACAGTGGGAAGGTTCAAGGGCCAGAGACCATTGGTCTGGGAACTGCTGAACTCAGAATACTTG
CCAGAGGACAAAAAACGTGAGTTAGTAGTAAAATACAAGAGGGACACGACACATGCACTAGAGAAGGTAG
TAAAAGTTATTTTCGAGATAATTGATGAGAAGGAAAAGAGCAATAGACAGTTAATGGTTCAGAGGGGTCA
GGAGGCAGATCACAGCCTCTGAACTCCTGCAACCAGGCATCATCACTGAGGAGGCCCGGAGGGAGGGCGG
GCCACCGTGGAGGACGCCGAAAGAGCCAGGGGGTAAAGCGCTACCTGGAGGGCACCAGCTGCATCGCGGG
CACGCTGGTGCCCGCCAAGGACGAGCCCGGGCGCCAGGAGAAGAGGAGGATCTACCAGGCCATGTGGAAG
GGCATCCTGAGGCCGGGCACAGCCCTGGTGCTGCTGGAGGCACAGGCGGCCACCGGCTTCGTCACCTACC
CCCACGGAGAACCGGAAGCTGACTGTGCAGGGGGCGTTTGCTGCCGGGATGTTCAGCAGTGAAACCTACC
AGAAGCTGCTGTCGGCCGAG

Translation:

5'3'" Frame 1

gagggggacacagccgggctgaggtgggagacttgggacagagggcaggggtctggcﬂﬂﬂ
E 66 b T A GG L R W E T W D R G Q G S G -




agccggtggggagccaggacggagcagaggccagggcagcagegggtgaaggtgggggag
S R W G A R T E O R P G O Q R V K V G E

gatttggaggggtcactggggagggagaagagcacgaatgcatggagactgcccaagggc
b L £E G s L G R E K S T N A W R L P K G

agggccgggacggggcctttgggagccagaaggagggccggtecgttggecgecgaaccgcec
R A G T G P L G A R R R AGU R W P R T A
aaaaaaaaggtttgtggatcccaacacgcaggagaaggtgacttaccaggagctgcagga
K K K. v¢.C 6 S Q H A GG E G D L P G A A G
gaggagccacccggaagagggcacggactgggecctgttceccccagggtcagecggcagacg
E E P P G R G H G L G P V P O G QO R O T
ggactccagcttcatcaacaaggcaaccagaagggcccccacccccaaagecgagecgggt
G L o L H ¢ 0 G N O K G P H P O S R A G
ggatgtcacagtgggaaggttcaagggccagagaccattggtctgggaactgctgaactce
G ¢ H S G K V. G P E T I G L G T A E L
agaatacttgccagaggacaaaaaacgﬂ@ﬂgttagtagtaaaatacaagagggacacgac
R I L. A R G Q K T - VvV S S K I QO E G H D
acatgcactagagaaggtagtaaaagttattttcgagataatepideElgaaggaaaagag
T ¢ T R E G $ K s ¥ ¥ R D N - - E G K E
caapelejlacagttaatggttcagaggggtcaggaggcagatcacagcctctgaactecctge
Q - T v N G S E G S G G R S O P L N S C
aaccaggcatcatcactgaggaggcccggagggagggcgggccaccgtggaggacgccga
N O A S S L R R P G G R A G H R G G R R
aagagccagggggtaaagcgctacctggagggcaccagctgcatcgecgggcacgectggtg
K s ¢ G v. K R YL E G T s CcCc I A G T L V
cccgccaaggacgagcccgggcgccaggagaagaggaggatctaccaggeccatgtggaag
P A K D E P G R Q E K R R I Y Q A M W K
ggcatcctgaggccgggcacagccctggtgectgectggaggcacaggcggccaccggette
G I L. R P G T A L VvV L L E A Q A A T G F
gtcacctacccccacggagaaccggaagctgactgtgcagggggegtttgetgecgggat
v T Yy p H G E P E A D C A G G Vv C C R D
gttcagcagaacctaccagaagctgctgtcggccga

v 0 ¢ - N L P E A A V G R

5'3'" Frame 2
gagggggacacagccgggcggtgggagacttgggacagagggcaggggtctggctgaa

R 6 T 90 P G - G GG R L G T E G R G L A E
gccggtggggagccaggacggagcagaggccagggcagcagcgggﬂ@ﬂaggtgggggagg
A G G E P G R S R G Q G S S G - R W G R

atttggaggggtcactggggagggagaagagcacgaatgcatggagactgcccaagggca
I W R G H W GG GG R R AU R MUH G D C P R A
gggccgggacggggcctttgggagccagaaggagggceccggtecgttggeccgecgaaccgcecca
G Pp G R G L W E P E G G P V V G R E P P
aaaaaaaggtttgtggatcccaacacgcaggagaaggtgacttaccaggagctgcaggag
K K R F V D P N T Q0 E K V T Y Q E L Q E
aggagccacccggaagagggcacggactgggccctgttcecccagggtcagecggcagacgg
R S H P E E G T D W A L F P R V S G R R
gactccagcttcatcaacaaggcaaccagaagggcccccacccccaaageccgagegggtyg
b s s ¥ I N K A T R R A P T P K A E R V
gatgtcacagtgggaaggttcaagggccagagaccattggtctgggaactgctgaactca
b v T v 6 R F K 6 9 R P L V W E L L N S
gaatacttgccagaggacaaaaaacgtgagttagtagtaaaatacaagagggacacgaca
E Yy L p E D K K R E L VvV VvV K Y K R D T T
catgcactagagaaggtagtaaaagttattttcgagataattgatgagaaggaaaagagc



H A L E K Vv v K v I F E I I D E K E K S
aatagacagttaatggttcagaggggtcaggaggcagatcacagcctcactcctgca
N R O L M V Q R G Q E A D H S L - T P A
accaggcatcatcacggaggcccggagggagggcgggccaccgtggaggacgccgaa
T R H H H - G G P E G G R A T V E D A E
agagccagggggagcgctacctggagggcaccagctgcatcgcgggcacgctggtgc
R ARG - S A T W URA P A A S R A R W C
ccgccaaggacgagcccgggcgccaggagaagaggaggatctaccaggeccatgtggaagg
p p R T S P G A R R R G G S T R P C G R
gcatccggccgggcacagccctggtgctgctggaggcacaggcggccaccggcttcg
A S - G R A QO P W C C W R H R R P P A S
tcacctacccccacggagaaccggaagctgactgtgcagggggegtttgectgecgggatg
s p T P T E N R K L T V Q G A F A A G M
ttcagcagtgaaacctaccagaagctgctgtcggccgag

F S S E T Y @ K L L S A E

5'3'" Frame 3

gagggggacacagccgggctgaggtgggagacttgggacagagggcaggggtctggctgaag
G G H S R A E V G DL G Q R A G V W L K
ccggtggggagccaggacggagcagaggccagggcagcagcgggtgaaggtgggggagga
p v G s ¢ b6 A E A R A A A G E G G G G
tttggaggggtcactggggagggagaagagcacgaatgcatggagactgcccaagggcag
F G GV T G E G E E H E C M E T A Q G 0Q
ggccgggacggggcctttgggagccagaaggagggccggtecgttggeccgcgaaccgccaa
G R D GA F G S 0 K E G R S L A A N R 0
aaaaaaggtttgtggatcccaacacgcaggagaaggcttaccaggagctgcaggaga
K K 6 L. w I P T RIRIRIR - L T R S C R R
ggagccacccggaagagggcacggactgggceccctgttccecceccagggtcagcggcagacggg
G A T R K R A R T G P C S P G S A A D G
actccagcttcatcaacaaggcaaccagaagggcccccacccccaaageccgagecgggtgg
T p A S S T R Q P E G P P P P K P S G W
atgtcacagtgggaaggttcaagggccagagaccattggtctgggaactgcactcag

M s ¢ W E G S R A R D HW S G N C - T 0
aatacttgccagaggacaaaaaacgtgagtaatacaagagggacacgacac
N T QR T K N VS - - - N T R G T R H
atgcacagaaggaagttattttcgagattgatgagaaggaaaagagca
M H - R R - - K L F S R - L M R R K R A
atagacagttggttcagaggggtcaggaggcagatcacagcctctgaactcctgcaa
I b s - W F R GV R R ©Q I T A S E L L Q

ccaggcatcatcactgaggaggcccggagggagggcgggccaccgtggaggacgccgaaa
P G I I T E E A R R E G G P P W R T P K

gagccagggggtaaagcgctacctggagggcaccagctgcatcgecgggcacgctggtgece
E P G G K AL P G G H (O L HUR G H A G A
cgccaaggacgagcccgggcgccaggagaagaggaggatctaccaggeccatgtggaaggg
R ¢ G R AR A P G E E E D L P G H V E G
catcctgaggccgggcacagccctggtgectgctggaggcacaggcggccaccggcttegt
H P E A G H S P G A A G G T G G H R L R
cacctacccccacggagaaccggaagcctgtgcagggggcgtttgctgccgggatgt
H L P P R R T G S - L C R G R L L P G C
tcagcagtgaaacctaccagaagctgctgtcggccg

S AV K Pp T R S C C R P



Predicted amino acid sequence (FASTA format) :

>Physeter catodon EPPKI1
MHGDCPRAGPGRGLWEPEGGPVVGREPPKKRFVDPNTQEKVTYQELQERSHPEEGTDWALEFPRVSGRRDSS
FINKATRRAPTPKAERVDVTVGRFKGORPLVWELLNSEYLPEDKKRELVVKYKRDTTHALEKVVKVIFEII
DEKEKSNRQLMVQRGQEADHSL

BLASTp Sperm whale EPPK1 (theoretical) versus human EPPKI1:

epiplakin [Homo sapiens]: NP_112598.3 (Length: 5088)

Sperm whale EPPK1 29 KKREVDPNTQEKVTYQELQERSHPEEGTDWALFPRVSGRRDSSEFINKATRRAPTPKAERV 88
+KREFVDPNTQEKV+Y+ELQER P+E T W LFP RDS I+ TRRA +AE+V

Human EPPKI1 2051 RKRFVDPNTQEKVSYRELQERCRPQEDTGWLLEPVNKAARDSEHIDDETRRAL--EAEQV 2108

Sperm whale EPPK1 89 DVTVGRFKGORPLVWELLNSEYLPEDKKRELVVKYKRDTTHALEKVVKVIFEIIDEKEKS 148
++TVGRF+GQ+P +W LLNSEY+ E+KK +LV Y+ T AL+ V ++I E+I+++4+E S

Human EPPKI1 2109 EITVGRFRGOKPTLWALLNSEYVTEEKKLQLVRMYRTHTRRALQTVAQLILELIEKQETS 2168

Sperm whale EPPK1 149 NRQLMVQ 155
N+ L Q
Human EPPK1 2169 NKHLWFQ 2175

Supplementary Figure S1. Analysis of EPPK1 nucleotide sequences in cetaceans. Nucleotide sequences
of EPPK1 genes were downloaded from GenBank under the accession numbers as indicated in the subject
line of FASTA sequences. Nucleotide numbers corresponding to the start and end of the sequence range
are indicated, with “c” indicating that the sequence of the complementary strand is shown. The sequences
in panels A-E and F-I include the region from the conserved start codon to the first in-frame stop codon.
In the EPPK1 gene of the baiji (Lipotes vexillifer) (F) the ancestral start codon is destroyed by a mutation
(highlighted by red shading). Therefore, a downstream ATG was used as the start codon of a theoretical
coding sequence. The genome of the sperm whale (Physeter catodon) (J) does not contain a region
homologous to the ancestral start of the EPPK1 coding sequence. Assuming other starts of coding
sequence, only short translation products are possible due to in-frame stop codons. An example is shown
in panel J. Note that EPPK1 of the vaquita (H) contains an open reading for a relatively long protein (479
amino acid residues) which, however, displays less than 40% sequence identity with the N-terminus of
human epiplakin (total length: 5088 amino acid residues). Predicted coding sequences are highlighted by
yellow shading and the corresponding amino acid sequences are shown below the nucleotide sequences.
Stop codons are shown by white fonts on black background.
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Opossum (Monodelphis domestica) EPPK1 (XP_007488766.1)
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Platypus (Ornithorhynchus anatinus) EPPK1 (XP_028919575.1)
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Zebra finch (Taeniopygia guttata) EPPK1 (XP_041569977.1)
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Lizard (Podarcis muralis) EPPK1 (XP_028591693.1)
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Two-lined caecilian (Rhinatrema bivittatum) EPPK1 (XP_029448115.1)
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Whale shark (Rhincodon typus) EPPK1 (XP_020379914.1)
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Supplementary Figure S2. Repeat structure of EPPK1 proteins. The amino acid sequences of EPPK1
proteins with the indicated GenBank accession numbers were subjected to dotplot analysis by Dotmatcher
(https://www.bioinformatics.nl/cgi-bin/emboss/dotmatcher) using default settings of “Window size over
which to test threshold”:
residues of the respective protein.

10 and “Threshold”:

23. Numbers on the X and Y axes indicate amino acid



>Hippopotamus amphibius EPPK1l partial (translation of PVJP02910133.1, nucl. 435767-
442636)
MNGHAAPPLDLRVTSGTETAAVPKTVKAVLGASSPSGPPAKAAASTRAGSISGVYVEASGQARSLYAAMEQGLLSSELGLALLEAQA
ATGGLVDPAQGRLLLVPEALQQGLVGLELKEKLLAAERAVTGYPDPYGGGKLALFQATIGKGVVDRALGWGWLEAQLATGGLVDPIQG
MRVAPELACQQOGLLDQETWRELSELGPGSGAPGFLDPNTLERLPYRELLGRCVQAPSTGLALLPLRITFRTLSGAVSSAELLEVGVL
DEETAQGLREGRLAAPDVGTRAEVQRYLHGTGGVAGVVLLPAGHKKSFFQAAAEHLLPMGAALPLLEAQAATRTLVDPATGRQLCVD
AAVRAGLVGPELHGPLLTAEQAVTGYHDPFSGTLIPLFQAMKKELVDRPLALRLLDAQLATGGLVCPARRLRLPLEAALRFGCLDKE
TOOHLLOAAGEFVDPGTQESLSYRELLARCVTDPETGLTFLPISVRSPGEEPQGPPFIEHSTQQALRAATATISVGEFQGRPOSLWEL
LESEAVPVGQRVTLTQQHRDGALSLGELAAALRAAHEQATAAARTTFAGLRVPVTPGELLGAGIIDQDVYERLERGQTTAQAVGSLH
AVQRYLRGTGCVAGLLLPGSQEPLGVHEACRKGLLRPGTALILLEAQAATGFIIDPKENKRYSVEEALRAGVIGPDMFAKLLSAERA
VIGYTDPYTGEQISLFQAMKKDLIVRDHGIRLLEAQIATGGVIDPVHSHRVPVDVAYQRGYLDEEMSRVLEDPSDDTKGFFDPNTHE
NLTYVQLLERCVRDPDTGLYLLPLTSKRPPLVDAATRQAFQSLKLLVKHGRFRGOQRVSAWALITSECVREECRRQLLOOFRRHQLSL
EQVSELLEREVERWADVTLPALRGRVTACQLREAHIIDQELLDQVLAGTVSPEALLRMDSVRSYLLGSGAVGGVLLOPSNRPLSIYQ
AMKQOKLLGPGVALALLEAQAATGGMMDPHSAETMSVGEAVRRGLVGPELYGRLRRAEEAVTGFVDPFSGERVSLFQAMKKGLVPADQ
AVRLLEAQVATGGVIDPKGHHRLPVSVGTQRGCIDRDTVSALSSSETFPTPDSRGHTSYAQLLEQSVRHETSGLHLLPLPESAPAVP
TDEQVQETLKATPGAEGGTSLWELLASCHFTEEQRRGFLEDFRVGKTTVQOLOQAAVRRRVOGAELLAQARLSLSGPRGRVPITWLLD
AGVISQETLEALARGKLSPAEVAVQPVVQACLWGTGCVAGVLLOQPSGAKATIAQAVRDGLMPAGLGOQRLLEAQVASGSLVDPLTNQR
LSVEGAVKAGLVAGALSEQLWQVERAVAGYVDPCSGGALSLWQAVQKGLVPQSEGFPLLOAQLATGGAVDPVHGVHLPQPAACRLGL
LDEQTSRVLTSTDEDSKFFFDPSTRERVTYGQLKERCVLDADTGLWLLPLPOQDTALEVDDHTAVALRAMKVPVGAGRFRGLSMSLWD
LLHSEYVGLCRRRELAALCQSGRATALRQVVSAVTTLIEASERQHSQAAFRGLRKQLSARDLEFRSQLIDKKTLDELTQGKKTVQEVT
EMDSVRQFLEGGNFIAGVLVQODTEEKMSISEAMWKGVLRPGTALVLLEAQAATGFIIDPVRNQKLSVEEAFAAGMFGRETYQKLLSA
ERAVTGYTDPYTGEQISLFQAMKKDLIVRDHGIRLLEAQIATGGIIDPVHSHRVPVDVAYQRGYFDAEMNRVLODPSDDTKGEFEFDPN
THENLTYLQLLERCVEDPETGLYLLQVVKKGETYVYTDEATRQALQSRTTKMHVGRFADOMVSEFWDLLSSPYFTEERKRGLLREYRA
QKVSLEQLLKVITTTVEDTEKQNQATIKVAGIGGEVTAAELFNSGVIDKKTLDTLHRRGAGGODLCQLOQHVKTSLEGSGCIAGVTTPS
TQEVVSVYEASRKGLIPPGFAAQLLEAQAATGFMLDPHGHQRLSVDEAVAAGLVGEELQGRLLRAEKAARGYTDPATGHTISVFEAM
KKNMLOQRELGLRLLEVQVATGGIVDPLHHHRLPLETAYRRGLLDRDTHPLVAEQKCMNKREVDPNTQEKVTYQELQORSHREQGRDW
ALFPVISDARDPLEFIDQATRKALEAERVEVTVGRFKGORPSVWELLNSEYLTEDKKLELVLKYKTDTTHALQKVVKVIIEVIEEKEE
GNEQLWFRGIRRQVTASELLQSGIITQODMMODLOAGRSRAEDLTESEVVKRYLEGTSCIAGVLVPAKDEPGRQEKMSIYQAMWKGVL
RPGTALVLLEAQAATGEFVIDPVRNQKLS

Supplementary Figure S3. Partial amino acid sequence of hippopotamus EPPK1. Hippopotamus
amphibius isolate BSO1 ScHSfme_924630;HRSCAF=982430, whole genome shotgun sequence, GenBank
accession number PVJP02910133.1 was translated in the range of nucleotides 435767-442636. The amino
acid sequence of EPPK1 is incomplete at the carboxy-terminus because the sequence contig ends before
the stop codon.
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Supplementary Figure S4. Structures of MACF1, PLEC and MACF1CTL. (A) Exon-intron structures of MACFI1CTL, PLEC and MACF1
of the Tasmanian devil (Sarcophilus harrisii) and of MACF1 of the lamprey (Petromyzon marinus). Gene information is shown in
Supplementary Table S1. The graphics display exons as green boxes in the standard NCBI Gene view. Homologous gene segments
are marked by colored lines under the genes. (B) Protein domain organization of MACF1CTL, PLEC and MACF1 of the Tasmanian
devil (Sarcophilus harrisii) and of MACF1 of the lamprey (Petromyzon marinus). The graphics display protein domain in the NCBI
Conserved Domains (Concise Results) view using default settings and domain symbols. Domains are identified by NCBI's CD-
Search tool using protein query sequences to search the Conserved Domain Database. Detailed information about the gene
organization and the encoded protein domains of Sarcophilus harrisii MACFICTL and other genes is available at the NCBI
website: https://www.ncbi.nlm.nih.gov/gene/?term=111719160 (gene) and
https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi?INPUT_TYPE=live& SEQUENCE=XP_031803267.1 (protein domains).





