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Figure S1: Comparative synteny maps of Aanat genomic locus.
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Figure S2: Multiple alignment of the predicted exon 1 of Aanat in the listed species. Conserved
premature stop mutation, validated with SRA (when available), is represented in the corresponding
position with a black arrow.



Orcinus orca
SRA serached

SRR1164379- University of Durham 2014-02-13 Sample ID: SAMN02595096 (AR-Genome)
SRR574978/81-Baylor College of Medicine 2012-09-20 Sample ID: SAMN01180276 (AForcal)
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Tursiops truncatus

SRA searched

SRR606320/21/22/24-Baylor College of Medicine 2015-07-22 Sample ID: SAMNO0000070
SRR2148843 - Beijing Genome Institute 2016-08-10 Sample ID:SAMN03968477
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Delphinapterus leucas

SRA searched

SRR5197962 - BC Cancer Agency Michael Smith Genome Sciences Centre 2017-06-27 Sample ID: SAMN06217832 (Qila21)
SRR5659909 - BC Cancer Agency Michael Smith Genome Sciences Centre 2017-06-27 Sample ID: SAMN06216270 (Aurora29)
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Neophocaena asiaeorientalis

SRA searched

SRR6923830 - Northwestern Polytechnical University 2018-04-08 Sample ID: SAMN08512128 (MCJT3)
SRR4292276- Beijing Genome Institute (BGI) 2017-09-23 Sample ID: SAMN05818630
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Frame 1 N T P E D A P G G v s E I E * E G G Q
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Frame 1 s T P E D A P
CAGAGGATGCTCCTGGCGGCGTGTCTGAGATTGAGQTGAGAGGGTGGGCA
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Ce REV gnI|SRAISRR6923830.3382380671 [CACC

Frame 1 3 T P E D G G
C# FIID gnl|SRA|SRR4292276.80447047.1 ICACCCCAGAGGATGCTCCTGGCGGCGTGTCTGAGATTGAYTGAIGAGGGTGGGCA
Frame 1 3 T P E D A P e} G v s E I E * E G e} Q




Ba.'aenoptera acutorostrata

SRA searched

SRR924087- Korea Institute of Ocean Science and Technology 2013-10-31 Sample ID: SAMNQ2192644 (MinkeWhale-01)

SRR1802582 - Seoul National University 2016-02-11 Sample ID: SAMN03339797 (MW30)
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183

_Fran‘.eg‘\m.
II!_Or-:f;‘::g\nllSR‘MlSR*I’!iBDISS!I,.’:JSSS&N 1

E:?Tf\"'_ gnl|SRA|SRR924087.334666950.1

E- MgnllSRAlSRRBNEIST 3532643102
rame

Eﬁ ?T‘f“{ gﬂnllSRAlSRRdDﬂ 1121.48255219.2
EF:P-EU- %nllSRAlSRR1 802582.226203039.2
rame

E‘j:') gnl|SRA|SRR1802582.88577932.2

p.r ;w gnl|3RA|5RR401 1121.75048947 2

rame

?:%:%ﬂIISMISRR924DST 3230384461

E‘r :n.: q‘nllsRAISRm B02582.46565943.2
I:;;;T:‘?;gﬂnllSRAISRRBNDST 501741581
E.rl‘::) anl|SRAISRR4011121.14497371
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Balaenoptera bonaerensis

SRA searched

SRR4011113- Institute of Marine Research 2016-08-13 Sample ID: SAMN05447715

Ce BTA Aanat- ex1
Frame 1

of Jeletel 12
R ¢ L

120
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MgnlISR-NSRRlDHllS 1933114552 ¢

Frame
FUC gnl|SRA|SRR4011113.84208481.2 CGC
Frame 1 R
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Frame 1
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Frame
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Frame
Fuz gnlISRNsRFM 011113.2016812261 «©
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Eschrichtius robustus

SRA searched

SRR5495100- Purdue University 2017-05-02 Sample ID: SAMN0O6837694 (GFD-02 -female)
SRR5495108 - Purdue University 2017-05-02 Sample ID: SAMNQ06837692 (ER-14-168 -male)

[+ BTAAanat- ex1

Frame 1

FEV gnl|SRA|SRR5495100.168404865.2 CGTGTCTGAGATTGAGIGA|GAAGGTGGH
Frame 1 v 5 E I E * E G G
FEV gnl|SRA|SRR5495100.167647318.2 .CCccC IL‘AL-;At: GATGCTGCTGGCGTGTCTGAGA '1‘ TGAL; TGAGAALH: TGHEJ
Frame 1 T =4 D A A G v 8 E * G A
FID gn||SRA|SRR5495108.214732318.2 LLcccC )'ll;Rt-‘l:an:k_ TfaL.TL-';;k_,L‘TI:TI T‘JAL‘*)\T Tt:anGAf;FALvu-but:
Frame 1 D E * E G =
FEV gnl|SRA|SRR5495108.87811596.2 GTGTCTGAGATTGAG(|I GA|G, C—-L- TGGG
Frame 1 v s E I E * G
FIC gnl|SRAISRR5495108.260771753.2 GTGTCTGAGA ':[' TGAGITG

Frame 1 v E E E *
PIJgn\lSlQ.’.lSRRﬁ-iQEIIZIE 3387300731 . CCAG 'I‘ T \TGCTGCTGGCGIG Tf‘TG,“-\w.ﬂ 'l‘ TGAGIIGAG

Frame 1 A v E *

FEV gnl|SRA|SRR5495108.159183030.1 .C CGIGTCT GA G A'l‘ TGAGITGA

Frame 1 s E *

FEV gnl|SRA|SRR5495100.86664043.1 .CCCCAGAGGATG k_, T’wl. T G( ﬂ,\;Tf:T TEJAf hT TGAGIGAGAAGG

Frame 1 T P E D A A G v s E I E x

FIC gn||SRA|SRR5495108.47477046.2 .CCCCAGAGGATI :\_, TGO TG :\,(;Tf:th TGAGATTGAGIGAIG

Frame 1 E D A A g E I E *

FI0 gn||SRAISRR5495100.467892117.2 CAGAGGATG £ GTGTCTGAGATTGAGIIGA|G

Frame 1 E D v g E I E *

FIC gn||SRAISRR5495100.422453784.2 GAGGATGCTGCTGGCGTGTCTGAGATTGAGIIGA|G

Frame 1 E D A A G v s E I E *
REJunHSRﬁISRRﬁ#QEiUB 2228730301 GAGGATGCTGCTGGC C—:T GITCTGAGATTGAGIIGAIGAA

Frame E s E I E *
FWgn\ISRAISRRﬁ#QﬁIIJEI 4575403411 CCCCAGAGGA Tf_wL_. TGCTGGC r,T HT\ TGAGATTGAGIIGA

Frame T P E D A A s E I E *

FiC gnl|SRAISRR5495100.259032993.1 AGAC \_:(:T s TCTGAGATTGAGIGAIG

Frame 1 s E I E *

FEV gni|SRA|SRR5495100.17183361 .1 c AlJAf GATGC TE-‘ C T G( ;puT f;le T [JAE'\}\T TGAG[TGA|G

Frame 1 D A A G S E * E

FI0 gn||SRA|SRR5495108.4121132391 CCCCAGAGGATGC TGCTGGCGTGTCTGAGATTGAGIGAIGAAGGTGGEH
Erame 1 T i) E D A A G ¥4 s E I E * E e e

Balaena mysticetus

SRA searched

SRR1685383 - University of Liverpool 2014-12-31 Sample ID: SAMNO03225705 (bowhead whale1)
SRR1685385 - University of Liverpool 2014-12-31 Sample ID: SAMN03225705 (bowhead whale1)

150

O BTAAanaI exl CCTCACCCCAGAGG " TGCHMGGCGTG TGAGATTGAC
Frame L ] s E I E
e F'Dgn\ISRNSRRWBsSGB.#ZSSSIODB.I C GAGGATGC TG : 5 ~\f A T TGA
Frame \ E
P-F'D,.. IISRA| 1685383.165632533.2 STCH CAGAGGATGC TGG GAGATTGAC

Frame D

L REY gn\lSRNSRm 685385.61006953.1

Frame

L REY gn\lSRAJSRFM 685385.132882307.1

Frame 1

L+ REV gnl|SRA|SRR1685385.113300687.2

Frame 1

L+ FID gn\lSRAJSRR1 6B5383.309847915.1 2 TC CAGAGGS £ = GAGATTGAI

E I E

gn\lSRAISRR1685383.45?31]5533.2 TCACCCCAGAGGS 3 CTGGCGTG GAGATTGAGT
1 .‘ E I E

D FUD gn||SRA|SRR1685383.528015563.2 CCTCACCCCAGAGGAT GGC GAGHETTGAC

Frame 1 C A G E HEE E

O+ FUD gn||SRAISRR1685383 46706778.2 sCCTCACCCCAGAGGATGCTGC TGGCG GAGATTGAC

Frame 1 A G E I E

O+ REV gnl|SRAISRR1685383.500933776.1 >CCTCACCCCAGAGGATGCTGCTGGCG G_-'-\ G."-\T T l}'.ll‘-.l

Frame 1 L G /

E+ F'Dgn\ISRﬂISRm685383.453?36543.2 ' TC AGGATG CTG ' > -\f A T T I1.F C

e Fann\ISRNSRRWESZEB 5717368471 sCCTCH CAGAGGATGCTGCTGG C '1.-\. GA T T |._r-_|

Frame 1 E A 1 E

Ce FUD gn\ISRNSRm 685385.205246094.1

Frame 1

Ce FUD gn\|sRAJSRR1 685385.315372829.2

Frame 1

Cé REV gn\|SRAJSRR1 685383.200581432.2

Frame 1

L+ FOC gnl|SRA|SRR1685383.559686853.1

Figure S3: SRA validation for conserved stop mutation (red box) in exon 1 of the Aanat gene from O.
orca, T. truncatus, L. obliquidens, D. leucas, N. asiaeorientalis, B. acutorostrata, B. bonaerensis, E.
robustus and B. mysticetus.
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Figure S4: Comparative synteny maps of Asmt genomic locus.
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Figure S5: Schematic representation of the Human ASMT isoform 1 (not to scale). On top, in blue,
relative location of conserved residues in proximity to the hydroxyl side of N-acetyl serotonin (NAS),
in red residues that establish H-bonds to NAS. On the bottom in orange conserved aromatic residues

that encircle the SAM binding site, in red residues that establish H-Bonds to SAM.

10 20 30 40 50 60 70
e e e T T
H. sapiens NM 004043.2 ATGGGAT CCTCAGAGGACCAGGCCTATCGCCTCCTTAATGACTACGCCAACGGCTTCATGGTGTCCCAG
B. taurus M81862.1 ...T.C .CAG....GTG...G...CA.T..... G..G..A. ... ... C......
0. orca .C...T}CJ.C.T.G...GG..AA. .GCG.T..... GG.G..A..TT...G..C..
T. truncatus .C...T}CJ.C.T.G...GG..AA..GCG.T..... GG.G..A..TT
D. leucas .C...T}CJ.C.T.G...GG..AA. .GCG.T..... GG.G..A.GTT...
L. vexillifer GAC.TGJCJ|.C.T.G...GG...A GGGG.GA.GTC
N. asiaeorientalis .CA..T}T|.C.T.G...GG..RA. GG.G..A..TT
B. acutorostrata = = ..... TfCJ.C.T.G...GG...G.. G..G..A..TT
B. bonaerensis = ..... TfC].C.T.G...GG...G.. G..G..A..TT
E. robustus = ..... TCJ.C.T.G...GG...G.. G..G..A..TT
A

Figure S6: Multiple alignment of the predicted exon 1 of Asmt in the listed species. Conserved single
nucleotide insertion, validated with SRA (when available), is represented in the corresponding position

with a black arrow.
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Orcinus orca
SRA serached

SRR1164379- University of Durham 2014-02-13 Sample ID: SAMNO02595096 (AR-Genome)

SRR574977/82-Baylor College of Med

ine 2012-09-20 Sample ID: SAMNO01180276 (AForcal)

e BTANM_1774932 EX1
Frama 1

FUD NW_004438427.1:c7858202-7702561
Frame 1

Ce REV gnl|SRA|SRR1164379.173272360.2
Frame 1

L& FU0 gnl|SRAISRR1164379.34987561 1
Frame 1

e FU0 gnl|SRA|SRR1164379.169772060.1
Frame 1

e FUD gnl|SRA|SRR1164379.130166887.1
Frame 1

e FU0 gni|SRA|SRR1164379.569078559 1
Frama 1

Cs FU0 gnl|SRA|SRR1164379.182343618.1
Frame 1

Ce FID gnl|SRAISRR574977.14178689.1
Frame 1

e FU0 gnI|SRA|SRR5T4982 437811771
Frame 1

Cs FIO gri|SRAISRRE74977.9455706.2
Frame 1

e FI0 gnl|SRA|SRR574982 578215591
Frama 1
e FU0 gnl|SRAISRR574982.40346674 2
Frame 1

[0
Frame
Lo FU0 gni|SRA|SRR5T4982 31247196 1
Frama 1

e FU0 gni|SRA|SRR574982.23324439.2
Frame 1

D‘GIIERAJSRRETIQBZ.SQﬁOle 1

e FI0 gnl|SRAISRRS74977.671721432
Frame 1

L+ F¥0 gni|SRA|SRR574977 555677571
Frame1

Lo Fu0
Frame

[ Fu0
Frame

Frama 1

e Fu0
Frame
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3 G G K T G Bl
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CTIGGAGGGAAGACGGGTTCC
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CTGGAGGGAAGACGGGTTCC
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CTGGAGGGAAGACGGGTTCC|
P G G K T G s
CIGGAGGGAAGACGGGTTCC
P G G K T G s
CTGGAGGGAAGACGGGTTCC|
B G G K T G s
CTGGAGGGAAGACGGGTTCC
PG G 3 T G s
CIGGAGGGAAGACGGGTTCC
P G G K T G 5

CTGGAGGGAAGACGGGTTCC]
P G G K T [e] 8

GC
A
KCTGGGGAGGAGAACTGCGGT
P G E E N c =

CTG GAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGT
P G E E N = G L L E E Y 8 8
FECTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCG
P G E E N [ G L L E E k4 s s
CIGGGGAGGAGAACTGCGGTCICCIGGAGGAATATTCCAGCGCC
P G E E N c G L L E E Y s £ A
FCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTT
P G B E N C G L L E E Y 8 8 A
K CTGGECAGGAGAACTGCCGGICTCCTGGAGGAATATTCCAGCGCCTTTGTGET
P G E E N < & L L E E ¥ s g A F v
FIECTGGGGAGGAGAACTGCGGTICTCCTGGAGGAATATTCCAGCGCCTTTGTGGTCGT
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K CTGGEGCAGGAGAACTGCCGGICTCCTGGAGGAATATTCCAGCGCCTITTGTGGTCGT
P G E E N C G L L E E Y s g A F v v

CGC
|
sGGAGGAGAACTGCGGTCTICCTGGAGGAATATTCCAGCGCCTTTGTGGTCGC
G E E N C G L L E E Y s S A F v v
CIGGGGAGGAGAACTGCGGTCICCIGGAGGAATATTICCAGCGCCTTTGTGGTCGT
P G E E N T G L L E E Y s g A F v v

“CTG GAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTTGTG
P E E N c G L L E E Y 8 8 A F v

G

FIcC TG
P

FECTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTTGTGGTCGE
P G E E N c G L L E E Y 8 E A F v v

K CIGGEECAGGAGAACTGCGGICTICCTGGAGGAATATTICCAGCGCCTITTGTGETCGT
r G E E N (s G L L E E ¥ s g A F v v

FIECTGGGGAGGAGAACTGCGGICTCCTGGAGGAATATTCCAGCGCCTITTGTGGTCGT
P G E E N G L L E E Y s g A F v v

LCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTTGTGGTCGC
P G E E N [= G L L E E Y 8 £ A F v v

OnI|SRA|SRRET4977.31366241.1
1

Ce FI® gnl|SRAISRR574977.26600153.1
Frama 1

O+ FU0 gnI|SRA|SRR574982.122716857 1
Frame 1

y‘ﬂIIRNSRRST‘982.11991 81182
Ce FU0 gnl|SRA|SRR574982 1177393351
e FU0 gnISRA|SRR574982.78332641.1
Frame 1

QIHIIERNSRR5T4902.GS487G31 2

CIGGAGGGAAGACGGGETTCC
P G G K T = s
CTGGAGGGAAGACGGGTTCC
P G G K T G 8

CTGGAGGGAAGACGGGTTCC
P (=] G K T G s

IGGAGGGAAGACGGGTTCC
G G K T [ s

P
CTGGAGGGAAGACGGGTTCC)
-4 G G K T = s

CIGGAGGGAAGACGGGTTCC
P (=] G K T G 5

CIGGAGGGAAGACGGGETTCC
3 G G K T G 5

KCTG
E

Fiecra
P

K CTGGEECAGGAGAACTGCGGEICTCCTGGAGGAATATTCCAGCGCCTITTGTGGTCGT
= G E E N C G L L E E k4 s g A F v v

LK CTGGGGAGGAGAACTGCGETCTCCTGGAGGAATATTCCAGCGCCTTTGTGGTCGT
P 6 E E N C G L L E E ¥ S5 § A F V V

FEFCTGGGGAGGAGAACTGCGGTICTCCTGGAGGAATATTCCAGCGCCTTITGTGGTCGC
P G E E N c G L L E E Y s s A F v v

GAGGAGAACTGCGGICTCCTGGAGGAATATTCCAGCGCCTITTGTGGTCGE
E E N G L L E E Y s g A F v v

G

GAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTTGTGGTCGT
E E N C G L L E E Y s s A F v v

G
FCCTGGGGAGGAGAACTGCGGICTCCTGGAGGAATATTCCAGCGCCTITTGTGGTCGE
P G E E N C G L L E E Y s E A F v v

CIGGGGAGGAGAACTGCGGTICICCIGGAGGAATATICCAGCGCCTTTGTGGTCGE
P G E E N C G L L E E Y 5 3 A F v v

Tursiops truncatus
SRA searched

SRR5125024 - National Institute of Standards and Technology 2016-12-27 Sample ID:SAMN06114300
SRR606319/20/21/22/24-Baylor College of Medicine 2015-07-22 Sample ID: SAMNOO0O00070
SRR2148845 - Beijing Genome Institute 2016-08-10 Sample ID:SAMN03968479
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1
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Frame 1

0+ FU0 gni|SRA|SRR606320.31081650.1

CTGGCCTGGAGGGAAGACGGGTTC
A UGN GT R T 7 s
CTGGCCTIGGAGGGAAGACGGGTTCY
W P G G E T G 5
ITGGCCIGGAGGGAAGACGGGTTC
ATNCHEIEEENEGE R T G £

ITGG

CTIGGAGGGAAGACGGGTTC
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W P G G K T G 8

AGGGAAGACGGGTTC]
L

GGCCTGGAGGEGAAGACGEGETC]
W P G & K T G 8
ITGGCCTGEAGEGAAGACGEGTTC]
W P G 6 K T G 8
CTGGCCTGGAGGGAAGACGGGTTC]
EEECACCEOCREEES T G S
STGGCCTGGAGGGAAGACGGGTTC
A NGUEINEENGY R T = S

TG

TGGAGGGAAGACGGGTTCO
NS T G S

ITGGCCTGGAGGGAAGACGGGT TCC]
W P G G K T G s

STGG

CTGGAGGGAAGACGGGTTC]
mmms T G S

ZTGGCCTGGAGCSGAAGACGGGTTC]
EENCAT W OOR EEEE T G5
:TGGCCTBGAGGGAAGA%GGETT%C
A TG EEEEENTGT R :

CTGGCCTIGGAGGGAAGACGGG TIC
I AT W R EEEN T G P

ITGGCCEGE

W P G
< TGGCCTGGAGGGA.‘\GA%GGST TgC
A G BINEEN G R

AGGGAAGACGGGTTC
G K T G 8
]

ZTGGCCTGGAGGGAAGACGGGTTCO(
EEN A W R HEEN T G 8

TTCd
H

GGCCTGGAGGEGAAGALGE ]
W P G G T

G
ITGGCCTGGAGGEGAAGACGGGTTCY
W P G G K T G s

]
ZTGGCCTGGAGGGAAGACGGGTTC
A NGUEDEEENCGS R T = S
ZTGGCCTGGAGGGAAGACGGGTTC
EEE A W R EEEN T G 5
ZTGGCCTGGAGGG.‘\AGﬂgﬁGgTTg
A TGN G R

ZTGG

CTGGAGGGAAGACGGGT TCC]
S T G 8

CGEGCCTGGAGCGAAGACGGGT TC
[ L

]

[(JCCTGGGGAGGAGAACTGCGGTCICCTGGAGGAATATTCCAGCGCCTICGTIGGTCGCCCAGGT
F G E E o< G L L E E T8 g A F VvV vV A Q@ V¥V

[CRGGCEGCGEGAGCGGGC TRICHNGTCTCC TGRAGGAATABGC CARCGCGTTCHTGETCECCCAG
E EEESYmss L L WES E Y AN A F HEE vV Wsw 9

[CCTGGGGAGGAGAACTGC

P G E E N <
[CCTGGGGAGGAGAACTGCGGETCT

P G E E N € &
[CCTGGGGAGGAGAACTGCGGTCTCC TGGAGGAATATTCCAGCGT
P 6 E E N ¢ 6 L L E E Y 8§ 8§
[CCTGGGGAGGAGAACTGCGGTCTCC

PG E E N C G L
[CCTGGGGAGGAGAACTGCGGTCTICCTGGAG

PG E E N C G L L E
CCTGGGGAGGAGAACTGCGGTCICCTGGAGS

P G E E N < G L L E
CCTGEGGAGGAGAACTGCGETCTICCTGGAGE

P G E E N C G L L E

CCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTCGTGGTCGCCCAGGT
P ¢ E E N ¢ & L L E E ¥ S § A F V V A Q V

ICCTGGGGAGGAGAACTGCGGTCTCC TG GGG
P 6 E E N € G L L

GAATATTCCAGCGCCTTICGTGETCGCCC
WAm E Y S S A F VvV ¥V A

CCTGGGGAGGAGAACTGCGGTCTCCT

-4 G E E N C G L

[CCTGGGGAGGAGAACTGCGGTCTICC TGGAGGAATATTCCAGCGCCTTICGTIGGTCGCCCAGGT
-4 G E E N C G L L E E Y 1 s A F v v A Q v
[CCTGGGGAGGAGAACTGCGGTCTCCTGGA

P G E B N C G L L
CCTEGEGAGEAGAACTGCGGTCTICCTGEAGGAATATTCCAGLGED

E G E E N < G L L E E Y 8 ) A
[CCTGGGGAGGAGAACTGCGGTCTICCTGGAGGAATATTCCAGCGCCTT

P G E E N < G L L E E Y 8 8 A
[CCTGGEGGAGGAGAACTGCGETCTCC TGGAGGAATATTCCAGCGCCTICGTIGGTCGCCCAGGT
P ¢ E E N ¢ © L L E E Y & & A F V V A Q WV
[CCTGGGGAGGAGAACTGCGGTCTCC TGGAGGAATATTCCAGCGCCTICGTIGGTCGCCCAGET
P 6 E E N ¢ 6 L L E E Y 8§ § A F V V A Q V
[CCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCA

PG E E N C G L L E E Y 8
ICCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTCGTG

PG E E N < G L L E E Y 8 8§ A F Vv
CCTGGGGAGEAGAACTGCGGTCICC TGEAGGAATATTCCAGUGCCTICGTGE

P G E E N C G L E E Y 8 E A F v

e T GGG GAGEAGAACTGCGGTCICC TGEAGGAATATTICCAGCGCCTICGTIGGTCG

P G E E N C G L L E E Y 5 E A F v v
CCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTCGTGGTCGCCCAGGT
P ¢ E E N ¢ 6 L L E E ¥ S § A F V V A Q V
CCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTCCAGCGCCTTCGT

P ¢ E E N ¢ G L L E E ¥ S5 S5 A F
CCTGGGGAGGAGAACTGCGGTCICCTGGAGGAATAT IMCAGCGCCTIGGTIGGTCGCCCMGGT
P G E E N ©€ 6 L L E E Y F § A NSV V A P
[CCTGGGGAGGAGAACTGCGGTCTICC TGGAGGAATATTCCAGCGCCTICGTIGGTCGCCCAGGT
-4 G E B N C G L L E E Y 8 £ A F v v A Q v

[CCTCGGGANGAGAACTGCGGTCTCCTGEAGGAATAT TCCAGCGCCTTICGTGGTCGCCCAGGT
P G HDE E N < G L L E E T8 8§ A F VvV VvV A Q v

STEGCCTGGAGGGAAGACGGGTTC
— a3

[CCTEGGGAGEAGAACTGCGGTCTCC TGEAGGAATAT TCCAGCGCCTTCGTGETCGCCCAGET
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Tursiops truncatus
Trace Archive Blast
1i:1416172502

e BTANM_1774932 EX1
Frame 1

Frame1

Ce FEV 194179132 scf
Frame 1

ARGE ITCSJCIC-G IGGG%GEGCT
QN G ¥

GTCTCCTGEAGGAATAMGCCANCGCGTTCMTIGGTCEMCCCAG
L L E Y A A B vV Q

REVNW_017843847.1:¢996537-829636 GAGGGAAGACGGGTTCCCCCTGGGGQGGAGAACT%CGGTCECC%GG%GGAATATTCCAGCGCCTgCGsGGSCGCCCéGG\T/GGGGGG
G R

Delphinapterus leucas
SRA searched

SRR5197962 - BC Cancer Agency Michael Smith Genome Sciences Centre 2017-06-27 Sample ID: SAMN06217832 (Qila21)

SRR5197961 - BC Cancer Agency Michael Smith Genome Sciences Centre 2017-06-27 Sample ID: SAMNO06216270 (Aurora29)

Oe BTANM_1774932 EX1
Frame 3

R0 gnlSRAISRR5197961.41608762.2
Fumﬂ
mmslwsknsmm .41583861.2
Frame 3
0% REV, MBWRR.’HWDH .88761358.2
Fume
e 72V gnI|SRAISRRS5197961.88719848.2
Frame 3
e REV gNIISRAISRR5197962.67877169.2
Frame 3
O REY MSMSRRSIS”BZ 6768771682
Frame 3
Lo REV, MSRMSRR.’)W"HZ 265361016.2
Frama 3
e FR0, msmﬂcm‘ .301585591.2
rume
‘ v FOO, MBRNSRRSIWQM -301581775.2
rame 3
lFb R0, ﬂSWRRSlWD!I 301586863.2
rame 3
e FEV, msmﬁnmmz 3814301381
Frame 3
Qe FRO, MSWRRS'W”Z 209987741.1
Frame 3
Cw FR0 gnl|SRAISRR5197961.423578347.2
Frame 3
O+ Fo0, MSRMSRRS‘!Q"M -423569571.2
Frame 3
O+ F0 gni|SRAISRRS197961.423574573.2
Frame 3
0w #£4 gnl|SRAISRRS5197961.159483202.2
Frame 3
I‘b 0, MSRMSRRS'OT“Z 128485458.2
Tame.
MSWRR.’"WM‘ .255386766.1
fmmﬁ
0+ FR0 gnl|SRAISRRS197962.272497258.2
Frame 3
e FO0, MBWRRS'!"H 4121454892
rume
o mmsmﬂmnn .412510551.2
Frame 3
e FOO, WISRN&RRS\WD!Z 199296168.2
Frame 3
- mmsmsknswnuz 380734764.2
Frame 3
v FOO, WSWRRﬂWMZ 3898339252
me
O» REV, gnllsRNsRRS'ﬂNZ 145624657.2
me
o REV MSWRRHHMI.GIHMDH &
Frame 3

“GCGTTCRTIGGTCEMCCCAG
F W vV use

CCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAA
PG B BTN € G 4 L BSCE
CCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACTT
R . S R, T T TS T TR A s ey TR fa

ICCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCT
R MR ML Ak ! S o R 7 o S s RS e R

chGGAGGGAAéACGGGT?;
CSTGGAGGGAAGACGGGTT;=CCCTGGGGAGGAGAACTGCGGTCTECTGGAGGAATGTTC(AGCACCTTL
CCTGGAGGGAAGACGGGTT;iCCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTC
CgTGGAGGGAAGAgGGgTT;
CETGGAGGGAAGACGGGTTZ!CCCTGhGGAGGAGAACTGCGGTCTCCTGGAGGQATGTTCCAGCACCTTCGTG
CSTGGAGGGAAGACGGGTT;=CCCTGQGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTGGTC

CCTGGAGGGAAGACGGGTT;iCCCTGbGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCACCACCTTCGTGGTCACCC
CCTGGACGGAAGALGGGT?;‘CCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCACCACCTTCGTGGTCACCCGG
CCTGGACGGAAGACGGGT?;I

CETGGAGGGAAGACGGGTT CCCTGGGGAGGAGGACTGCGGTCTCCTGGAUGAATGTTCCAC(.ACC_ TTCGTGGTCACCCSG
EGEG K

CCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTC
E c L E E F

CCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTG
PG E E N G L L E E C s s T F Vv

CCTGGAGGGAAGACGGGTTJCCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTG

CCCTGGGGAGGAGAACTGCGG_TCTCCTGGAGGAATGTTCCAGCALC, TTCGTGGTCACCC%G

CETGGACGGAAGACGGGTTCCCTGGGGAGGAGAACTGCGGTC{CC{GGA‘;GAATGTTCCAGCACC T;CGTGGTCACCCAGGTGGGG
GEEEGE K ]

CCTGGAGGGAAGACGGGTT! CCTGGGGAGGEGGAC TECGGTCTCC TGGAGGAATGTTCCAGCACCBTICGBGGECECCCAGGTGGGGGE
ATIWOTRUEEES T G P G ENEESDN P G L L E E C s § 7T EENGENGESAN C V G
CCTGGAGGGAAGACGGGTTCCC TGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTGGTCACCCAGGTGGGGGE
ATSWOCRUEEES T G P G E E N C 6 L L E E C S8 s T F VvV vV T Q@ V 6

CCTGGAGGGAAGACGGGT TJCCCBGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTGGTCACCCAGGTGGGGGGY
P EEEEENERE T G P G E E N C 6 L L E E C S s T F V V T Q@ V 6 6

CCTGGAGGGAAGACGGGTTJCCC TGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTGGTCACCCAGGT
P ESEEEEERE T G P G E E N C G L L E E C S8 s T F V V T Q G G
CCTGGAGGGAAGACGGGTTJCCC TGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTGGTCACCCAGGTGGGGGGY
P EEENENERE T G P G E E N €C G L L E E C S s T NN RGN 66

CCTGGAGGGAAGACGGETT]CCCIGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGBGGTCACCCAGGTGGGGGG|
PEEEEEMERE T G P G E E N C 6 L L B E € 8 8 7 FEEMYVY T Q V G G
CCTGGAGGGAAGACGGETTCJCCCIGGGGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTTCGTGGTCACCCAGGTGGGGGG|
P EEEEGNEKE T G P ¢ E BE N C G L L 8 EBE € 8 $ % F V. V2 @ ¥V 6 G
CCTGGAGGGAAGACGGGTTJCCCTGEEGAGGAGAACTGCGGTCTCCTGGAGGAATGTTCCAGCACCTEGCGTGGTCACCCAGGTGGGGGG|
P T G P G E E N C 6 L L E E C s s THEEGR V V T Q V G G
CCTGGAGGGAAGACGGETTJCCCTGGEGAGGAGAACTGCGETCTCCTGGAGGAATGTTCCAGCACCTTCGTGGTCACCCAGGTGGGGGG|
P T G P G E E N C G L L E E C s s T 2 VvV V 2 vV 6 G

CCTGGAGGGAAGACGGGTT
P EGEEGEERE T G

CCCTGGEGAGGAGAACTGCGETCTCCTGGAGGAATGTTCCAGCACCTTICGTGGTCACCCAGGTGGGGGG|
P G E E N C G L L E E C S S L 4 F VvV V T Q V 6 G
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Neophocaena asiaeorientalis

SRA searched

SRR6923830 - Northwestern Polytechnical University 2018-04-08 Sample ID: SAMN08512128 (MCIT3)
SRR4292276-Beijing Genome Institute (BGI

%017—09—23 Sample ID: SAMNO5818630

Ce BTANM_177493.2EX1
Frame 1

ABRGEGHE
e C

FI0 MW_020175454.1:¢118000-90000
Frams 1

Frams

Be 2V gnI[SRAISRRE923830.192245892.2

Frame 1

e F2V gni|SRAISRRE923830.262802488.1

Frame 1

e FEVgNIISRAISRRE923830.120016636.2

Frams 1

[w FO0 gI|SRAISRRE923830.182577043.1
1

Do 2/ gni[SRAISRR4202276.107733845.2

Frame 1

Lo R2 gni|SRAISRR4292276.42412481.1

Frame 1

Ts F2 gn|SRAISRRG9239830.201831429.1

Frame 1

O+ REV gnl|SRAISRRES23830.158428037.1
Frame 1

O+ FEVgIISRAISRR4202276.1048632821 =
Frame 1

[+ FR0 gni|SRAISRRE923830.93401937.1
Frame 1

C+ U0 gni|SRAISRRG923830.180531754.1
Frame 1

e FEV gNIISRAISRRES23830 1546574122
Frame 1

O+ FEV gIISRAISRRE923830.1546790792 =
Frame 1

e 2V gni|SRAISRRE923830.154679664.2
Frame 1

D+ FEV gNIISRAISRRE923830.8092014.2
Frame 1

STGGAGGGAAGACHGGT
EEEEENSGE R T G
CTGGAGGGAAGACGGGET
W R E T G
ZTGGAGGGAAGACGGGT
L
ZTGGAGGGhAGﬂgGGST
RN G R
STGGAGGGAAGACGGGT
B T 5
CTGGAGGGAAGACGGET
P EGENEEUES T G
STGGAGGGAAGACGGGT
P EGENGETES T G
STGGAGGGAAGACGGGT
W R E T G

ITGGAGGGAAGACGGGT
L R E T G

Cw FEV gnIISRAISRRE923830.2018206071  “ TGGAGGEGAAGACGGGT|
Frame 1 L R E T G

ZTGGAGGGAAGACGGGT)
W R E T 6
ITGGAGGGAAGACGGGT)
L R E T G
2TCGAGGGAAGACGGGT
L R E T G
STGGAGGGAAGACGGGET
W R E T G
TGGAGGGAAGACGGGT
W R E T G
ITGGAGGGAAGACGGGT)
L R E T G

ZTGGAGGGAAGACGGGET
W R E T G

Ce FEV QNIISRAISRRES23830.1825770432 CTGGAGGGAAGACGGGT)
Frame 1 P TEROT G

Frams

Frame

e FEV gnlISRAISRR4202276.8141219.1
Frame 1

Cw R20 gni|SRAISRRE923830.263401553.1
Frame 1

De E2V g 3830.338048237.1  ZTGGAGGGAAGACGGGT)

Frame 1 EEEEEREGH R T G

D PO gni|SRAISRR4202276.1587117162 CTGGAGGGAAGACGGGT

Frame 1 EEEmmEGE R TG

O+ PR gIISRAISRR4292276.1752128942 = TGGAGGGA\AG)\%IG% |
1 IR G R

Cw FIO gni|SRAISRR4202276.60805757.2  “TGGAGGGAAGACGGGT
i EEEEEMTGE R T G

CCCRGGRGGGEGAGGGC T GTCTCCTGEAGGAATANGCCANCGCGTTCHTGGTCHCCCAG
S _NQEEENNGE E WG B0 L L WKW E Y NAWENS A F NN vV WSS Q

¥

CCCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATICCAGCGLCTTCGIGGTCACCCAGGTIGG
s P G E E N C 6 L L E E Y s s A F Vv V T e Vv
CCCCTGGGGAGGAGAACTGCGGTC

s P G E E N C &

CCCCTIGGGGAGGAGAACTGCGGTCTCCTGG

s P G E E N € 6 L L

CCCCTGGGGAGGAGAACTGCGGTCTCCTGG

s P G E E N C 6 L L

COCCTGEEGAGGAGAACTGCGETCTCCTGGAG

s P > E E L L E
CCCCTGGEGGAGGAGAACTGCGGETCTCCTGGAGGAATAT

s P &6 E E N € G L L E E Y

CCCCTGGGGAGGAGAACTGCGGTC TCCTGGAGGAATATICCAGT

s P G E E N C 6 L L E E Y 8 8§
CCCCTGEGGAGGAGAACTGCGGETC TCCTGGAGGAATATICCAGCGCD

s PG E E N C 6 L L E E Y s 8 A
COCCTGEEGAGGAGAACTGCGETCTCCTGGAGGAATATICCAGCGOD

s P G E E N C 6 L L E E Y s g A
CCCCTGEEGAGGAGAACTGCGGETC TCCTGGAGGAATATICCAGCGCT

s P G E E N C 6 L L E E Y s 8 A
CCCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTICCAGCGCCTT

s P G E E N € G L L E E Y 8 8§ A
CCCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTICCAGCGCCTTCGTG

s P G E E N C & L L E E Y s s A F V
CCCCTGGGGAGGAGAACTGCGGTC TCCTGGAGGAATATTICCAGCGCCTTCGTG

s P G E L E E Y A F V
CCCCTGEGGAGGAGAACTGCGGTC TCCTGGAGGAATATICCAGCGCCTTCGTGGTCAC

s P ¢ E E N ¢ 6 L L E E Y § § A F V V
CCCCTGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTICCAGCGCCTTICGTGGTCAC

s P ¢ E E N ¢ 6 L L E E Y § 5§ A F V V
CCCCTIGGGGAGGAGAACTGCGGTCTCCTGGAGGAATATTICCAGCGCCTTICGTIGGTCAC

s P G E E N C & L L E E Y s s A F V Vv
CCCCTGGGGAGGAGAACTGCGGTC TCCTGGAGGAATATICCAGCGCCTTICGTGGTCAC

s P & E E N ¢ 6 L L E E Y § § A F V V
CCCCTGGGGAGGAGAACTGCGGTC TCCTGGAGGAATATICCAGCGCCTTCGIGGTCACCCAGGTIGE
s P > E E L E E Y A F v e Vv

CCCCTGGEGGAGGAGAACTGCGETC TCCTGGAGGAATATTICCAGCGCCTICGTGGTCACCCAGGTGE
s P ¢ E E N C 6 L L E E Y § § A F V VvV T Q@ V

CCCCTIGGGGAGGAGAACTGCGGTC TCCTGGAGGAATATICCAGCGCCTTICGTIGGTCACCCAGGTGG
s P 6 E E N C 6 L L E E ¥ 8§ 8§ A F ¥V V¥V T @ V
CCCCTGEGGAGGAGAACTGCGGTC TCCTGGAGGAATATICCAGAGCCTTCGTGGTCANCCAGGTGG
s P G E E N C 6 L L E E Y S MRE A F V V Q Vv
COCCTGEEGAGGAGAACTGCGETC TCCTGGAGGAATATICCAGCGCCTICGIGGTCACCCAGGTGE
s P G E E N C & L L E E Y s E A F Vv Vv T e v
CCCCTGGEGGAGGAGAACTGCGETC TCCTGGAGGAATATICCAGCGCCTICGTGETCACCCAGGTGE
s P ¢ E E N C G L L E E Y 8 8 A F ¥V VvV T @ V

CCCCTGEEGAGGAGAACTGCGGTC TCCTGGAGGAATATICCAGCGCCTTCGIGGTCACCCAGGTGE
s P 6 E E N C 6 L L E E ¥ 8 8 A F V V T Q@ V

SRA searched

SRR924087-Korea Institute of Ocean Science and Technology 2013-10-31 Sample ID: SAMNO02192644 (MinkeWhale-01)
SRR4011112 - Institute of Marine Research 2016-08-13 Sample ID: SAMNO54477 14 (AT)

v BTANM_1774532 EX1
Frame 1

S NW_0067 25998 1:2215263-27 78608
Frame 1

0 FEV R SRAISRRA24087 465756680.2

Frame 1

O FO0 g SRAISRRADI 1112 144981281 1

Frams 1

O 7 gRIISRAISRRA011112.126790583.1

Frame 1

O FO0 g SRAISRRAD11112.108895445.2

Frame 1

O F90 gnIISRAISRRA24087.496164126.2

Frame 1

0+ FU0 gri|SRAISRRA24087.51926380.2

Frame 1

O Pl gl SRAJSRR4011112.191489128.2

Frame 1

0 0 GUISRAISRRS24087 211280585.2
rams 1

O P gni|SRAISRRO24087 171879283 2

Frame 1

0o RV G| SRA|SRRI24087 84702125.1
Frame 1

De 71 G| SRAISRRO24087 1462913451
Frame 1

On A5V QNIISRA|SRRA24087 433408941 1
Frame 1

O 780 01I|SRAISRRI24087.198262300.2

Frame 1

O FU0 prIISRAISRRI24087.206813916.2

Frame 1

O 7 gIISRAISRRA011112.73202599.2
"

Frame

0w F0 gl SRAISRRG24067.33416283.2
Frame 1

O+ FID gI|SRASRR924067.209635720.2
Frame 1

0w A0 gril| SRA|SRRA24087.40277658.1

Frame 1

DO+ REV gnl| SRAISRRI24087. 289185282 2
Frame 1

E
TGGAAGGAAGATGGGTT
& R K M G 9§

B

CTGGAAGGAAGATGGGTTC
P 6 R E M G f
ICTGGAAGGAAGATGGGTTC
E G R R M &
SCTGGAAGGAAGATGGGTTC
TEWOSKeEEm. M G

ICTGGAAGGAAGATGGGT T
AUWTRTE 1 ¢ o

TGGAAGGAAGATGGGT T
G R K M G

B
ICTGGAAGGAAGATGGGT T
PG R E M G

SCTGGAAGGAAGATGGGT T
CCTGGAAGGAAGATGEGTT
PG R E M G

SCTGGAAGGAAGATGGGT T
IEEmmmmeGE R M G 5

ARGATGGGTT]
mn ¢ g

CCCTGGGGAGGAGGGCTACCGTCTCCTGAAGGAATATTCCAGTGCCTICATGGTCTCCCAGGTAGGAAG

PG E E Y R L A E M s e
CCCTGEEGEAGGAGEGCTAC

P& E E & Y
CcCCTGEEEAGGAGEGCTACCGTCTCCT

P 6 E E G Y R L
CCCTGEEGAGGAGEGCTACCGTCTCCTGAAGGA

6 E E G Y R L L K

CCCTGGEGEAGGAGGGCTACCGTCTCCTGAAGGAATATT

P 6 E E G Y R L L K E ¥
CCCTGEGGAGGAGGGCTACCGTCTIMC TGAAGGAATATTCCAGT

P ¢ B E 66 Y R L L K E Y 8§ &
CCCTGGGGAGEAGEGCTACCGTCTICCTGAAGGAATATTCCAGTG

P 6 E E 6 ¥ R L L K E ¥ § 8§

CCCTGGEGAGGAGGGT!
PG E E G
CCCTGEEEAGEAGEECTACCGTCTICCTGAAGGAATATTCCAGTGCCT TCATI

3 G 3 L s
CCCTEEEEAGGAGEGCTACCGTCTCCTGAAGGAATATTCCAGTECCTTCATGGTCTCCCAGE
P & E E 6 Y R L L K E ¥ § s A F M V 5 @
CCCTGEGEAGGAGEGC TACCGTCTCCTGAAGGAATATTCCAGTGCCTTCATGGTCTCCCAGGT
P & E £ ¢ ¥ B L L K E ¥ S s A F M V 5 Q

CCCTEEEEAGGAGEGCTACCGTCTCCTGAAGGAATATTCCAGTGCCTTCATGGTCTCCCAGGTAGGAAG
P & E E ¢ ¥ R L L K E ¥ S§ § A F M V 5 Q@ V & g

GCEMGAGGGCTACEGTCTCCTGAAGGAATAMGCC
E G Y m8W L L K _E

GCBTTCATGGTCTCCCAG
v EANEENE A F MV S 0

3

COGTCTCCTGAAGGAATATICCAGTGE
mEE R L L K E Y § 8§

GGGGAGGAGEGCTACCGTCTCCTGAAGGAATATTCCAGTGCCTTICATGGTC TCCCAGGTAGGAAR
¢ E E ¢ Y R L L K E ¥ § § A F M V § Q V G 5§
GAGGAGGGECTACCGTCTICCTGAAGGAATATICCAGTGCCTICATGGTC TCCCAGGTAGGAAG

E E ¢ ¥ R L L K E ¥ S § A F M V 5 Q@ V G §
AGGGCTACCGTCTICCTGAAGGAATATTCCAGTGCCTTICATGGTCTCCCAGGTAGGAAG

6 ¥ B L L K E ¥ § § A F M V 5§ Vo6 g
AGEGCTACCGTCTCCIGAAGGAATATTCCAGTGCCTICATGGTCTCCCAGGTAGGAAG

¢ Y R L L K E ¥ § & A F M V 5 Q@ V G §
GTCTCCTGAAGGAATATICCAGTGCCTTCATGGTCTCCCAGGTAGGAA

L L K E ¥ § § A F M V 5§ 2 V & §
GAAGGAATATTECAGTGECTICATGGICICCCAGGTAGEAA

ATATTCCAGTGCCTTICATGGTC TCCCAGGTAGGAAG
vV s @ V & 5

ATATTCCAGTGCCTTICATGGTCTCCCAGGTAGGAA
Y 8 8§ A F M V 5 Q V G §
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Eschrichtius robustus

SRA searched

SRR5495100- Purdue University 2017-05-02 Sample ID: SAMNO6837694 (GFD-02 -female)
SRR5495106 - Purdue University 2017-05-02 Sample 1D: SAMNO6837692 (ER-14-168 -male)

O BTANN_177483 261
Frame

REUNIPPD1008627 1
Frame 3

Ce 78D gnl|SRAISRR5495106.95145541 2 oo rr,c,r,c AGGAGGGCTACCGTCTE A coca
Frame 3 P R -t it Ak s it - R S e
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Figure S7: SRA validation for conserved frameshift mutation (red box) in exon 1 of the Asmt gene
from O. orca, T. truncatus, D. leucas, N. asiaeorientalis, B. acutorostrata and E. robustus.
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Figure S8: Alignment of exon 5 of Asmt in multiple mammals, red box indicates conserved Gly187
participating in the active site of ASMT.
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Physeter catodon frameshift mutation 1 ntinsertion in exon 4

SRA searched

SRR5146843-The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample 1D: SAMNO6187413
SRR5146847-The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMNO6187412
SRR5146865-The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMN0O6187411
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Figure S9: SRA validation for frameshift mutation (red box) in exon 4 of P. catodon Asmt.
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Figure S10: SRA validation for frameshift mutation (red box) in exon 3 of L. obliquidens Asmt.
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Figure S11: Multiple alignment of the predicted Mtnrla relic sequences (exon 1) in the listed species.
Nucleotide insertion of P. catodon, validated with SRA, is represented in the corresponding position
with a black arrow

Physeter catodon frameshift mutation 19 nt deletion in exon 1

SRA searched

SRR5146843- The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMN06187413
SRR5146847- The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMNO06187412
SRR5146865- The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMN06187411
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Figure S12: SRA validation for 19 nucleotide deletion in exon 1 of P. catodon Mtnrla.

17



MTNRI1B

™ & Q J > ©
W® 3 g & > @ \id & o>
& & & O T
H. sapiens _| 1 1 [] ] |
(NC_000011) | L m m L L L L
v N
Qo < >
< > 5 ol S M Sy g N
/\®® & &£ B & Q@ 5 & ’\VO
B. taurus [l [ [] [] [ [ [ [] D,
(NC_037356) L L L L L L L] (|
’\9, 3N o ‘bé\(”
\al QO A v
® N S N & & ° &
S & & & & & & & %
0. orca _{‘\ [ [] [ s [] [] [ ]
(NW_004438460) L L L L L] L] ] L L
Y2
N
A v & >
S N L > % Q &
& & ° & & & & &
T. truncatus i 1 = 1 ol ws — — —
( NW_017844693) [ L L4 L L] L [ L]
v o
\? & > N & & N
S $ & &
L. obliquidens i [ [ [ _c 1 1 1 D_
(NW_020838004) bt b L1 L1 LI L L] L
¥ (¢4 o >
S5 & & & > > & S
O < & R @ {V N
& & &§ S & & & <
D. leucas e N [ [] [ - [] [] [] [ |
(NW_019160975) ...t L. L1 L L] || L1 L1 L1  —
\s
& Q » A ,\0,"’ &
A\ & & & < ) &
2 > 42 N o
N & & N & & F &
L. vexillifer [] [] . [ [] [] [ D_
(NW_006775074)  teeeod i i L L L L L L
3 & 3 »
3 ® o S > & ‘al N & > »
/85@ »{9® V\v? Iy Qé w“‘\ ‘}’O Q“9 (7@ (‘;‘? '\?(“(
N. asiaeorientalis [ [ 1 ] [] [] . [ [] [l [] D
(NW_020175536) L L L | L L] L L L
0 & 3& <e°0 & & > o o oY
> & % R C C 12
N & & ° & & o & s s &
P. catodon I [] [ [] [] . [] [ ] [] [ D_
(NW_019873589) L L L L | L | | L
3 Q >
> ¥ N © & & A
Q 5 0y v N C
<<$<\ ‘,,\S"" \s@" $‘¢ é\o’ N fa\'c) &
B. acutorostrata 1 ] 1 1 1 . il R R s T P
(NW_006725477) L‘ L L L L L [ P I (O D N :
Presence of target gene C

in genome annotation

/ ') Partial gene found (first exon)

Gene not found

Continuous region without N’s

N’s Region containing sequencing gaps (N’s)

Figure S13: Comparative synteny maps of Mtnrlb genomic locus.
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Figure S14: Multiple alignment of the predicted exon 1 of Mtnrlb in the listed species. Nucleotide
insertion, generating a premature stop codon, in B. acutorostrata and E. robustus and premature stop
codon retrieved in O. orca and S. chinensis, mutations validated with SRA (when available), are

represented in the corresponding position with a black arrow.
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Figure S15: SRA validation for stop mutation (red box) in exon 1 of the Mntrlb gene from O. orca.
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Balaenoptera acutorostrata Exonl 1bp insertion creates premature stop codon
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SRR4011112- Institute of Marine Research 2016-08-13 Sample ID: SAMNO05447714 (AT)
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Eschrichtius robustus Exon1 1bp insertion creates premature stop codon

SRA searched
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Figure S16: SRA validation for nucleotide insertion generating a premature stop mutation (red box)
in exon 1 of the Mntrlb gene from B. acutorostrata and E. robustus.
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Lagenorhynchus obliquidens Loss of start codon in exon 1 of Mtnri1B.

SRa searched

SRR7349574 - BC Cancer Agency Michael Smith Genome Sciences Centre ([BCCAGSC) 2018-06-21 Sample ID: SAMNO09336610
SRR7345555 - BC Cancer Agency Michael Smith Genome Sciences Centre ([BCCAGSC) 2018-06-21 Sample ID: SAMNO09336610
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Figure S17: SRA validation for loss of start codon in exon 1 of the Mntrlb gene from L. obliquidens.
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Figure S18: Partial multiple alignment of the predicted exon 2 of Mtnrlb in the listed species.

Conserved nucleotide deletion, validated with SRA (when available), is represented in the

corresponding position with a black arrow.
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Delphinapterus leucas conserved 1 nt deletion exon 2

SRA searched

SRR5197962 - BC Cancer Agency Michael Smith Genome Sciences Centre 2017-06-27 Sample ID: SAMN06217832 (Qila21)
SRR5659909 - BC Cancer Agency Michael Smith Genome Sciences Centre 2017-06-27 Sample ID: SAMN06216270 (Aurora29)
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Neophocaena asiaeorientalis conserved 1 nt deletion exon 2

SRA searched

SRR6923630- Northwestern Polytechnical University 2018-04-08 Sample ID: SAMN08512128

SRR4292276- Beijing Genome Institute 2017-09-23 Sample ID: SAMNO5818630
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Physeter catodon 1 nt deletion and stop codon exon 2

SRA searched

SRR5146843-The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMN06187413
SRR5146865- The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMN06187411
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Physeter catodon conserved 1 nt deletion exon 2

SRA searched

SRR5146847-The Genome Center at Washington University School of Medicine in 5t. Louis 2017-01-05 Sample ID: SAMNO06187412
SRR5146843- The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMN06187413
SRR5146865-The Genome Center at Washington University School of Medicine in St. Louis 2017-01-05 Sample ID: SAMN06187411
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Balaenoptera acutorostrata Conserved 1 nt deletion exon 2

SRA searched

SRR924087-Korea Institute of Ocean Science and Technology 2013-10-31 Sample ID: SAMN02192644 (MinkeWhale-01)
SRR4011112-Institute of Marine Research 2016-08-13 Sample ID: SAMNO05447714 (AT)
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Balaenoptera bonaerensis Conserved 1 nt deletion exon 2

SRA searched

SRR4011114- Institute of Marine Research 2016-08-13 Sample ID: SAMN05447715
SRR4011113-Institute of Marine Research 2016-08-13 Sample ID: SAMN05447715
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Balaena mysticetus Conserved 1 nt deletion exon 2

SRA searched

SRR1685385- University of Liverpool 2015-01-06 Sample ID: SAMN03225705 (Bowhead 1D325)
SRR1685386- University of Liverpool 2015-01-06 Sample ID: SAMN03225705 (Bowhead 1D325)
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Figure S19: SRA validation for conserved nucleotide deletion in exon 2 of Mtnrlb from D. leucas, N.

asiaeorientalis, P. catodon, B. acutorostrata, B. bonaerensis and B. mysticetus.
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Eschrichtius robustus SRA reads bridging Exon 2 282bp deletion (NNN)

SRA searched

SRR5495100-Purdue University 2017-05-02 Sample ID: SAMN06837694 (GFD-02)
SRR5495106- Purdue University 2017-05-02 Sample ID: SAMNO06837692 (ER-14-168)
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Figure S20: SRA validation for nucleotide deletion in exon 2 of Mtnrlb from E. robustus.
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Hippopotamus amphibius Asmt Exon 1 assembly using SRA

SRA searched
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Figure S21: H. amphibius Asmt exon 1 and 5 assembly.
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Figure S22: Maximum likelihood phylogenetic analysis of Perissodactyla, Artiodactyla and Primate Aanat genes. Node values represent branch
support using the aBayes algorithm. In red the clade containing the H. amphibius.
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Figure S23: Maximum likelihood phylogenetic analysis of Perissodactyla, Artiodactyla and Primate Mtnrla genes
branch support using the aBayes algorithm. In red the clade containing the H. amphibius.
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Figure S24: Maximum likelihood phylogenetic analysis of Perissodactyla, Artiodactyla and Primate Mtnrlb genes. Node values represent
branch support using the aBayes algorithm. In red the clade containing the H. amphibius.
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Figure S25: T. manatus latirostris gene annotations. Schematic representation of the gene structure of
human and B. taurus Aanat (A), Asmt (B), Mtnrla (C) and Mtnrlb (D) genes, each box represents an
exon and lines represent intronic region, and sSchematic representation of the corresponding genes
identified in T. manatus latirostris and location of the identified mutations. Non canonical splice sites
are indicated above the corresponding annotation.
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Trichechus manatus latirostris

SRA searched:

SRR331137 - Broad Institute (Bl) 2011-08-17 Sample ID: SAMN00632092
SRR331138 - Broad Institute (Bl) 2011-08-17 Sample ID: SAMN00632092
SRR331139 - Broad Institute (Bl) 2011-08-17 Sample ID: SAMN00632092
SRR331142 - Broad Institute (Bl) 2011-08-17 Sample ID: SAMN00632092

BTA Aaanat - ex1

FUD gnl| SRA|SRR331142,13497177.3 CCACGCHGAGEGT CCACEBCHTGABGCCHGCEACEC TGACC TGCCGECT|
ame 1 S THGW S BMM H P L T PEANT L LY L P P

FUD gl | SRA | SRR331137.34467697.1 CCACGCHGAGEGT CCACEBCHTGABGCCHGCEACEC TGACC TGCCGECT|
rame 1 S T HaE > ENE H LT P A LEYS L PP

FUD gnl | SRA | SRR331142.102265529.3

ITGABGCCHGCEACEC TGMACC TGCCGECT|
LT P EA LEYa L PP

Frame 1
FEU gi | 460718331 |ref| NW_004443964.1|:5026461-6165714 extraction GEEAGEABTCCACGCAGAGNGT CCACEECITGABGCCMGCEACEC TGACC TGCCGECT|
rame 1 ACRY T|s T SHMEH P L T PBANT LIEYIL PP
FUD gnl | SRA|SRR331137.208480462.3 GEEAGEABTCCACGCAGAGEGT CCACEECITGABG CCMGCEACEC TGACC TGCCGEC
Frame 1 AR T|s Tmom S EMmH P L T PEANT LY L P
FUD gnl | SRA|SRR331139.155222636.1 GEEAGEABTCCACGCAGAGNGT CCACEECITGABG CCMGCEACEC TGACC TGCCGEC
Frame ACRy T|s T S HEl H LT P A LEysLop
FUD gnl | SRA | SRR331142.213243558.1 GEEAGG~@ ITGABGCCHGCEACEC TGHACCTGCCGEC
Frame 1 A R| T L T PEA Loyl Lop
FEV gnl | SRA | SRR331138.8422870.3 GEEAGG~@ ITGABNCCHGCEACEC TGHACCTGCCGECT]
Frame 1 A R| T L T PLEA LE¥S L PP
FEU gnl | SRA| SRR331137.194184985.1 GEEAGEE{TCCACGCAGAGEGTCCACEECHTGAEGCCHGCEACEC TGMACCTGCCGECT
Frame A T|s THoE cEwmH P L T PEAIT LY L P P
FUD gnl | SRA | SRR331139.70827001.1 GEEAGEAE{TCCACGCAGAGHEIGT CCACEECHTGARNGCCMGCEACEC TGMACC TGCCGEC T
Frame 1 AR T S T mom s BvE H L T P IA LE¥YS L PP
FUD gnl | SRA| SRR331137.121569433.1 GEEAGE -8 ITGABGCCHGCEACEC TCMACCTGCCGECT|
Frame A R| T L T PEA LE¥YS L PP
FUD gnl | SRA | SRR331139.199392699.1 GEEAGE E ITGABGCCHGCEACEC TGIACC TGCCGECT]
Frame A R| T L T P EA LE¥YS L PP
FEV gnl | SRA | SRR331142.187479798.3 GEEAGE E ITGABGCCHGCEACEC TGIACC TGCCGECT]
Frame 1 A R| T L T PEASNT LEY L P P
FUD gnl | SRA|SRR331139.224500572.3 GEEAGEABJTC CACGCEGAGHGT CCACKECITGABGCCMGCEACEC TCMACCTGCC GECT|
ame 1 ACR| T|s THoE s EMmH P L T PEANT LY L P P
REU gnl| SRA|SRR331142.195379237.3 GEEAGEABJTC CACGCAGAGHGT CCACKECTGABGCCMGCEACEC TCMACCTGCCGECT|
Frame 1 ARy T|s T mom s BvE H L T P IA L Eys L PP
FUD gnl | SRA|SRR331142.225926278.3 GEEAGE A ITGABGCCIGCEACEC TGIACCTGCCGECT|
Frame 1 A R|T L T P EA LE¥YS L PP
FUD gnl | SRA|SRR331137.151291950.3 GEEAG S AB ITGABGC CHGCEACEC TGHACCTGCCGECT|
ame 1 A R|T L T P EA LE¥YS L PP
FUD gnl| SRA|SRR331130.54361667.3 GEEAGEABATC CACGCAGAGHGT CCACKECITGABGCCMGCEACEC TGMACCTGCCGECT|
Frame 1 ACR| T|s TwHoE s EMmH P L T PEAIT LY L P P
FUD gnl| SRA|SRR331141,21063563.3 GEEAGEABATC CACGCAGAGEGT CCACEECITGABGCCMGCEACEC TGACC TGCCGECT|
Frame 1 ACR| T|s THoE s EMmH P L T PEAIT LY L P P
FUD gnl| SRA| SRR231137.75678035.3 GEEAGEABTCCACGCAGAGNGT CCACECIT GINEG CCMGCEACEC TGACC TGCCGECT|
ame 1 ARy T|s T S HEE H L msE P WA LEym L PP
FUD gnl | SRA | SRR331137.2844730.1 GEEAGS @ ITGABGCCHGCEACEC TGMACCTGCCGECT|
Frame 1 A RYI T LT P BEA LEym L PP
FUD gnl | SRA|SRR331137.80842082.1 GEEAGS @ ITGABGCCHGCEACEC TGMACCTGCCGECT|
Frame 1 A RYI T LT PEANT LY L P P

Al

o

Al

o

Al
Frame R| T
FEV gnl | SRA | SRR331137.64477738.3 GG @E ITGABGCCHGCEACEC TGHACCTGCCGECT]
Frame 1 T L T PEAST LE¥Y L P P
FEU gnl | SRA| SRR331137.26765027.1 AEQTCGECGCBGAGEGT CCACEECHTGABGCCHGCHECCECTGGACCTGCCGECT]
Frame 1 T|s P HQE s EMEH P L T PLAIP L NDEL P P
FUD gnl | SRA | SRR331142.98410083.3 CCACGCAGAGEGTCCACEECHTGABGCCHGCEACEC TGHACC TGCCGECT]
Frame S THQN S BN H P L T PEANT LI¥YIL P P

Figure S26: SRA validation for loss of start codon in exon 1 of the Aanat gene from T. manatus
latirostris.

Trichechus manatus latirostris

SRA searched:

SRR331143 - Broad Institute (Bl) 2011-08-17 Sample ID: SAMN00632092
SRR331145 - Broad Institute (Bl) 2011-08-17 Sample ID: SAMN00632092
SRR353370 - Broad Institute (Bl) 2011-10-16 Sample ID: SAMN00632092
SRR353371 - Broad Institute (Bl) 2011-10-16 Sample ID: SAMN00632092

Human ASNIT - ex5

Frame 3

FUD gi | 460713528 | ref| NW_004444070.1 | :c6504311-6437226 extraction

Frame

FUG gl | SRA | SRR331145.125644409.1

Frame

FUG gl | SRA | SRR331143.32846976.3

rame 3

FEU gnl| SRA| SRR331143.25357114.3

Frame

FEY gnl | SRA| SRR331145.216899660.3

Frame 3

FID gnl | SRA | SRR353371.16345292.1

Frame

FI gl | SRA | SRR353370.5295399.1 AGCGGCTGCAGTTCATmGAGGECTGCAGEAGE

Frame S R 5 E KB R L Q F A GE L O

FID gl | SRA | SRR353371.35464392.1 RBEAG G TCHIGAGGRCEAGCGGCTECAGTTCATqNGcEmCTaCAGGAGE

Frame 3 S R 5 E KM R L Q F M GE L Q E

FIG gnl | SRA| SRR353371.35464301.1 AGCGGCTGCAGTTCATHGACGECTGCAGGAGG

Frame SUmRE S E KiR L Q F A G L Q9 F

FIG gnl | SRA| SRR353371.16345365.1 AGCGGCTGCAGTTCATANGAGGEC TaCAGEAGE

Frame S R 5 E Kl R L Q F Gl L QO F

FID gnl | SRA | SRR353371.35464277.1

Frame

FID gnl | SRA | SRR353360.26790365.1 AGCGGCTGCAGTTCATAEGAGGECTGCAGEAGE

Frame SR s E KE R L Q F N GE L QO E

FEV gnl| SRA| SRR331145.27201086.3 AGCGGCTGCAGTTCATAmGAGGECTGCAGEAGE
S R 5 E KB R L Q F N GE . O E

GCGGCTGCAGTTCATHIGA
R L Q M

TduedsemcTecaceAGe
=N L o E

Frame
FEU gnl | SRA| SRR331145.111934097 3 AGCGGCTGCAGTTCATANGcGECTGCAGEAGE
Frame 3 SIURW S EWDESKN R L Q F M GE L Q F
FEY gnl | SRA| SRR331143.28330376.1 BNBAG GGG AGGRCHAGCGGCTGCAGTTCATdNGAcemc TacAGEAGE
Frame S R A ¢ KE R L Q F M GE L Q E
FEY gnl| SRA|SRR331145.125644400 3 CGGMTGCAGTTCATHGGAGGEC TGCAGGAGG
Frame R L Q F M G Q
FEW gnl | SRA|SRR331145.135717072.1 CGGCTGCAGTTCATHRGAGGEC TGCAGGAGG
Frame 3 R L Q F M GE L o E
REU gnl | SRA| SRR331145.214434935.1 GGGCTGCAGTTCATANGAGGEC TGCAGGAGE
Frame G L Q F M G L Q E
FE gnl | SRA| SRR331143.75507579.1 GTTCATAmGAGGECTGCAGEAGE
Frame 3 F M G L Q E
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Figure S27: SRA validation for premature stop codon in exon 5 of the Asmt gene from T. manatus
latirostris.

Trichechus manatus latirostris

SRA searched:

SRR307134 - Broad Institute (Bl) 2011-07-08 Sample ID: SAMN00632092
SRR307135 - Broad Institute (Bl) 2011-07-08 Sample ID: SAMNO00632092
SRR307136 - Broad Institute (Bl) 2011-07-08 Sample ID: SAMN00632092

BTA_MTNRTA - ex2

Frame 3

FID i | 460718260 | ref| NW_004444035.1]:c1630937-1619915
rame 3

FUD gnl | SRA|SRR307135.1970962.1

Frame 3

FUD gnl | SRA | SRR307135.87715211.1

Frame 3

FUD gnl| SRA|SRR307134.201122180.3

Frame 3

FEV gnl | SRA | SRR307135.121272196.1

Frame 3

REV gnl| SRA | SRR307134.129063294.1

me 3

M 5 N K 5
CAGGATGTTCTTTGTGGATAGC TCHAABGAEGT AGCAGABMAGGATTAAACG-RAGCCEITCTCCGTTA]
RT M F F v D S S K Bl v A D R | K - K P S P

CAGGATGTTCTTTGTGGATAGCTCHAABRGAEGT
RE M F F vV D 5 5 K D
CAGGATGTTCTTTGTGGATAGCTCHAABGARGT
R M F F v D S S K D
CAGGATGTTCTTTGTGGATAGCTCHAABGABMGTAGCAGABAGGATTAAA
RO M F F v D s S K DE v A D R | K
CAGGATGTTCTTTGTGGATAGCTCHAABGABGTAGCAGABAGGATTAAACE-RAGCCETCTCCGTTA]
RT M F F v D S S K Bl v A D R | K - K P S P L
CAGGATGTTCTTTGTGGATAGCTCHAABGAEGTAGCAGABAGGATTAAACE-RAGCCETCTCCGTTA
R M F F v D S S K DR vV A D R | K - K P s P
FUD gnl| SRA | SRR307135.89847665.3

Frame 3
REV gnl| SRA|SRR307135.80847665.1
Frame 3

NNGNATGETNNTNNTGGNNNNCNNEAABGABGNAGCANNEAGGATTAAACE-RAGCCETCTCCGTTA
X M /M X X X X X K D X A X R | K - K P S P L
CAGGATGTTCTTTGTGGATAGCTCHAABGABEGTAGCAGABAGGATTAAACE-RAGCCETCTCRAGTTA
R M F F v D S S K DR vV A D R | K K P S Q L
REV gnl| SRA |SRR307136.187848432.3

rame
FUD gnl | SRA | SRR307135.2931995.3
Frame 3

FREV gnl | SRA | SRR307135.87715211.3
Frame 3

TTTGTGGATAGCTCHAABGABGTAGCAGABAGGATTAAACE-RAGCCETCTCCGTTA]
F vV D 5 S KNEpE V A D R | K -l K P 5 P L
AGABAGGATTAAACE-RAGCCEITCTCCGTTA

D R | K -l K 4 s P

ABAGGAGTAAACEH-RAGCCETCTCCGTTA]
R S K -] K P S P L

Figure S28: SRA validation for single nucleotide insertion in exon 2 of the Mtnrla gene from T.
manatus latirostris.

Trichechus manatus latirostris
SRA searched:

SRR307134 - Broad Institute
SRR307135 - Broad Institute
SRR307136 - Broad Institute
SRR307137 - Broad Institute

Bl) 2011-07-08 Sample ID: SAMNO00632092
Bl) 2011-07-08 Sample ID: SAMNO00632092
Bl) 2011-07-08 Sample ID: SAMNO00632092
Bl) 2011-07-08 Sample ID: SAMNO00632092

—_— e~ o~ —

BTA_MTNR1EB - ex2 GETGAG! G GGGGGAGGTGI Gl G GEG!
Frame 1 Y P P HEN S EEEEVE A BN F DG W A M| G G AmEmQ G Q R
FUD gi | 460713521 | ref| NW_004444077.1 | c4738687-4728332 “TGTAMCCCTACCCHC TRAMC CEBlGTGGCCATCTTCC - GGGGGAGGEGCACTGCAAGGCCAGEG
Frame L Y P Y P LEEmP V A | F H--------m-m--- G G G A L Q G Q&€

FEV gnl | SRA| SRR307134,80332115.3
Frame 1

FEV gnl | SRA| SRR307137.161363281.1
ame 1

TGTAMCCCTACCCHEC

LY P Y P

“TGTAMCCCTACCCEC TRAMC
Y P Y P L mHE

REV gnl | SRA | SRR307137.16060801.3 TGTAMCCCTACCCHC TEAMC
Frame 1 Y P oY P L E

FEV gnl | SRA| SRR307137.168506325.3
ame 1

FUD gnl | SRA | SRR307134.46044630.3
Frame 1

FEV gnl | SRA| SRR307136.11721591.3
ame 1

FEV gnl | SRA| SRR307127.137054264.1
ame 1

FUD gnl | SRA| SRR307136.164052542.1
ame 1

FUD gnl | SRA| SRR307134.71788605.3
Frame

FUD g | SRA | SRR307136,143628956.1
ame 1

FUD gl | SRA | SRR307136.395384.1
ame 1

FUD gl | SRA | SRR307135.73828216.3
ame 1

FEV gnl | SRA | SRR307134.6121207.1

Frame

FEV gnl | SRA| SRR307136.156841993.1
Framel

“TGTAMBCCTACCCHC TRAMC
Y T ¥y P -

“TGTARNCCTACCCHC THARRCTCH TN
L v EsS Yy P L HIE L F

WGTAMCCCTAGCCHC TRAMC GTGGCCATCTTCC
CRE R L - VoA 1 F

TETERCCCTACCCHC TRAMCCElGTGGCCATCTGCC
F F P Y P LEEP V A |IC

“TGTAMCCCTACCCHC TRAMC CBlGTGGCCATCTTCC
Y P Y P [ | VoA I F

TGTAMCCCTACCCHC TRAMCCElGTGGCCETCTTCC
L Y P Y P L N vV A NN F

GTGGCCATCTTCC
VoA I F

GTGGCCATCTTCC
vV A I F

P

WCCElGTGGCCATCTTCC
PV A I F -

<

GTGGCCATCTTCC
v oA 1 F f-

FUD gnl | SRA| SRR307134.6121207.3 “TGTAMCCC THICCCBC TRAMC CElGTGGCCATCTTCC GGGGGAGGEGCACTGCAAGGC
Frame L Y PIF P L VoA I F G G A L Q0 G
FEV gnl | SRA| SRR307134.230015984.1 “TGTAMCCCTACCCHC THAM! GTGGCCATCTTCC mG
Frame LY F Y P L HE v oA I F

FEV gnl | SRA| SRR307136.97033960.1 “TGTAMCCCTACCCHC TRAMC CBlGTGGCCATCTTCC GCACTGCAAGGCCAGEG
2

Frame 1 LY P Y P L mmm VoA I F A L Q G c

FUb gnl | SRA| SRR307136.208504043.1 CCCACTHANMC CBllGTGGCCATCTTCC CACTGCAAGGCCANMG

Frame 1 P L P V A | F S8 L Q G EEE'C

C|
M G|
C|

TA
Y|

GGGGGAGGEGCACTGCAAGGC:
C G G A c

Figure S29: SRA validation for frameshift mutation in exon 2 of the Mtnrlb gene from T.manatus
latirostris.
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Table S1: Blast-n output of Bos taurus and Homo sapiens sequences against the H. amphibius genome. These values were used to find the loci of
Hippopotamus amphibius that contains the genes Aanat, Mtnrla and Mtnrlb.

Species Accession numbers Gene symbol Scaffolds of H. amphibius genome ID%  Exonnumber Length Gaps gstart gend sstart send E-value Bitscore
Bos taurus NM_177509.2 AANAT NKPWO01005924.1 87.117 1 163 0 1 163 56196 56034 1.71e-44 185
Bos taurus NM_177509.2 AANAT NKPW01005924.1 91.720 2 157 0 163 319 55714 55558 1.68e-54 219
Bos taurus NM 177509.2 AANAT NKPW01005924.1 86.452 3 310 2 316 624 55168 54860 1.24e-90 339
Bos taurus XM_024981048.1 AANAT NKPW01005924.1 87.730 1 163 0 1 163 44541 44379 3.66e-46 191
Bos taurus XM_024981048.1 AANAT NKPW01005924.1 90.604 2 149 0 163 311 44059 43911 2.19e-48 198
Bos taurus XM_024981048.1 AANAT NKPW01005924.1 83.495 3 309 0 316 624 43518 43210 1.26e-75 289
Bos taurus NM_001206907.2 MTNRIB NKPWO01013551.1 94.667 1 225 0 1 225 40814 40590 1.06e-93 350
Bos taurus NM_001206907.2 MTNRIB NKPWO01013551.1 88.575 2 814 0 221 1034 26808 25995 0.0 989
Bos taurus NM_005958.4 MTNRIA NKPW01072562.1 84.737 1 190 6 5 185 789 978  3.79e-43 182
Bos taurus NM_005958.4 MTNRIA NKPW01009466.1 85.682 2 873 3 183 1053 13832 14702 0.0 917

Homo sapiens NM_004043.2 ASMT NKPWO01039339.1 81.250 2 176 2 68 241 2180 2005 6,87E-29 141
Homo sapiens NM_004043.2 ASMT NKPWO01075055.1 78.333 5 120 0 441 560 1215 1334 5,46E-10 78.7
Homo sapiens NM_004043.2 ASMT NKPW01040565.1 77.778 7 144 1 653 795 6591 6734 9,08E-13 87.9
Homo sapiens NM_004043.2 ASMT NKPWO01040565.1 86.667 8 135 3 786 918 8397 8530 1,48E-30 147
Homo sapiens NM 004043.2 ASMT NKPWO01040565.1 74.528 9 212 2 908 1118 2399 2609 7,02E-14 91.6

33



Table S2: Accession numbers of the Aanat orthologues sequences used in phylogenetic analyses.
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Accession Number

Species Tree CODE Gene ID Nucleotide Gene Symbol Lineage
Pan troglodytes P. troglodytes 503504 NM_001012440.1 Aanat Prlr_nat_e—
Hominoidae
Homo sapiens H. sapiens 15 NM_001166579.1 Aanat Prlr'nat.e—
Hominoidae
Pongo abelii P. abelii 100433977  XM_002827870.4 Aanat Primate-
Hominoidae
Macaca mulatta M. mulatta 706924 NM_001047127.1 Aanat Prlmate—_
- Cercopithecoidea
Papio anubis P. anubis 101021111 XM _021928021.1 Aanat Primate-
Cercopithecoidea
Piliocolobus tephrosceles  P. tephrosceles 111542384 XM _023211738.1 Aanat Primate-
Cercopithecoidea
Microcebus murinus M. murinus 105878976 XM_012778898.2 Aanat Primate-
- Strepsirrhini
Bubalus bubalis B. bubalis 102412521 XM_006045309.1 LOC102412521 Artiodactyla
Bos taurus B. taurus 281583 NM_177509.2 Aanat Artiodactyla
Bos taurus B. taurus 112442710 XM_024981048.1 Aanat Artiodactyla
Capra hircus C. hircus 102190991 XM_018064062.1 Aanat Artiodactyla
Capra hircus C. hircus 100860947 NM_001285561.1 Aanat Artiodactyla
Ovis aries O. aries 443531 NM_001009461.1 Aanat Artiodactyla
gggﬁﬁ's'eus virginianus O.virginianus 110152065 XM _020915599.1  LOC110152065 Artiodactyla
Hippopotamus amphibius H. amphibius - - - Artiodactyla
Hippopotamus amphibius H. amphibius - - - Artiodactyla
Sus scrofa S. scrofa 100518330 XM_005656910.3 LOC100518330 Artiodactyla
Vicugna pacos V. pacos 102540360 XM_006199417.1 Aanat Artiodactyla
Camelus dromedarius C. dromedarius 105092185 XM_010983838.1 Aanat Artiodactyla
Camelus ferus C. ferus 102522698 XM_006176501.1 Aanat Artiodactyla
Equus asinus E. asinus 106830333 XM_014839904.1 Aanat Perissodactyla-
Equidea
Equus caballus E. caballus 100058770 XM _023651967.1 Aanat Perissodactyla-
Equidea
Ceratotherium simum C. simum 101404984 XM 014789296.1  LOCI01404984  Lcrissodactyla-
simum — Rhinoceratidae




Table S3: Accession numbers of the Mtnrla orthologues sequences used in phylogenetic analyses.
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Accession
Species Tree CODE Gene ID Number Gene Symbol Lineage
Nucleotide
Homo sapiens H. sapiens 4543 NM_005958.4 MTNRIA Primate-Hominoidae
Nomascus leucogenys N. leucogenys 100594737  XM_003271501.1 MTNRIA Primate-Hominoidae
Pan troglodytes P. troglodytes 471417 XM _016952653.1 MTNRIA Primate-Hominoidae
Macaca mulatta M. mulatta 702686  XM_001090972.3 MTNRIA Primate-
- Cercopithecoidea
Papio anubis P. anubis 101005602  XM_003899434.4 MTNRIA Primate-
Cercopithecoidea
Piliocolobus tephrosceles P. tephrosceles MTNRIA Primate-
' 111548519  XM_023221040.2 Cercopithecoidea
Microcebus murinus M. murinus 105882472 XM _012784869.1 MTNRIA Primate-Strepsirrhini
Bison bison bison B. bison 104985582 XM _010835821.1 MTNRIA Artiodactyla
Bubalus bubalis B. bubalis 102415439 XM _006076173.1 MTNRIA Artiodactyla
Bos taurus B. taurus 539948 XM_002698656.4 MTNRIA Artiodactyla
Capra hircus C. hircus 102189094  XM_018041838.1 MTNRIA Artiodactyla
Ovis aries O. aries 443022 NM_001009725.1 MTNRIA Artiodactyla
Hippopotamus amphibius H. amphibius - - MTNRIA Artiodactyla
Equus caballus E. caballus 100056423 XM _001490171.3 MTNRIA Perissodactyla-Equidea
Equus przewalskii E. przewalskii 103549958 XM _008518624.1 MTNRIA Perissodactyla-Equidea
Equus asinus E. asinus 106840379 XM _014855805.1 MTNRIA Perissodactyla-Equidea
Ceratotherium simum C. simum 101391490 XM _004428772.1  LOC101391490 Perissodactyla-
simum - Rhinoceratidae




Table S4: Accession numbers of the Mtnrlb orthologues sequences used in phylogenetic analyses.
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Accession
Species Tree CODE Gene ID Number Gene Symbol Lineage

Nucleotide
Pan troglodytes P. troglodytes 466747 XM _016921786.2 Mtnrlb Primate-Hominoidae
Homo sapiens H. sapiens 4544 NM_005959.3 Mtnrlb Primate-Hominoidae
Pan paniscus P. paniscus 100973621  XM_003813777.1 Mtnrlb Primate-Hominoidae
Papio anubis P. anubis 100999162 XM _003910543.3 Mitarlb Primate-

Cercopithecoidea
Piliocolobus tephrosceles P. tephrosceles 111540700 XM _023209139.2 Mtnrlb Prlmate- .
Cercopithecoidea

Microcebus murinus M. murinus 105857333 XM _012739636.1 Mtnrlb Primate-Strepsirrhini
Ovis aries O. aries 100174786  NM_001130938.1 Mtnrlb Artiodactyla
Capra hircus C. hircus 102176302 XM _018042917.1 Mtnrlb Artiodactyla
Bubalus bubalis B. bubalis 102409257 XM _006053939.1 Mtnrlb Artiodactyla
Bos taurus B. taurus 528665 NM_001206907.2 Mtnrlb Artiodactyla
Hippopotamus amphibius H. amphibius - - Mtnrlb Artiodactyla
Camelus bactrianus C. bactrianus 105083508 XM _010973367.1 Mtnrlb Artiodactyla
Camelus dromedarius C. dromedarius 105094616 XM _010986681.1 Mtnrlb Artiodactyla
ggzgﬁ's'eus virginianus O.virginianus 110127734 XM_020878096.1 Mitnrlb Artiodactyla
Equus caballus E. caballus 100059172 XM _001917051.2 Mtnrlb Per‘é:‘l’l‘iigg;yla'
Equus przewalskii E. przewalskii 103548037 XM _008515596.1 Mtnrlb Per‘ég‘l’l‘iidaz;yla'
Equus asinus E. asinus 106827482  XM_014835349.1 Mitnrlb Perissodactyla-

- Equidea
Ceratotherium simum C. simum 101399557 XM 004427448.1 LOC101399557 ~ Lerissodactyla-
simum — Rhinoceratidae




Gene annotations: In silico gene annotations of Aanat, Mtnrla and Mtnrlb in H. amphibius

Aanat genes of Hippopotamus amphibius annotated by Augustus Software.

Gene 1

NKPWO01005924.1 AUGUSTUS gene 43218 44549 0.28 - . g2
NKPWO01005924.1 AUGUSTUS transcript 43218 44549 0.28 - . g2.tl
NKPWO01005924.1 AUGUSTUS stop codon 43218 43220 . - 0

transcript_id "g2.t1"; gene _id "g2";

NKPWO01005924.1 AUGUSTUS terminal 43218 43503 0.38 - 1
transcript_id "g2.t1"; gene id "g2";

NKPW01005924.1 AUGUSTUS internal 43916 44066 0.37 - 2
transcript_id "g2.t1"; gene _id "g2";

NKPWO01005924.1 AUGUSTUS initial 44387 44549 0.8 - 0 transcript_id
"g2.t1"; gene id "g2";

NKPWO01005924.1 AUGUSTUS CDS 43218 43503 0.38 - 1 transcript_id
"g2.t1"; gene id "g2";

NKPW01005924.1 AUGUSTUS CDS 43916 44066 0.37 - 2 transcript_id
"g2.t1"; gene id "g2";

NKPWO01005924.1 AUGUSTUS CDS 44387 44549 0.8 - 0 transcript_id
"g2.t1"; gene id "g2";

NKPW01005924.1 AUGUSTUS start codon 44547 44549 . - 0
transcript_id "g2.t1"; gene id "g2";

coding sequence =
[atgtccacacagaccatccaatacatgaagectgtggcetctgcacctgecacetgggateeccagagtcgecaagecgecageggegecataca
ctccecgecaatgagttcecgetgectcaccccagaggacgetgetgacgtgtitgagattgagegagaggcectteatctetgtctegggegectge
cccctgeaactggaccaggtccageacttecctgaccgtgtgtceccgagetgteectgggctgcttegtggagggecgectegtggccttecateatt
ggctecctgtgggacaaggagagactcaggeccgggggccacacageccacctgeacttgetggeegtgecgeegeececttceggegtetggg
caacggttccaccctgetctggegetctetgecaccacctggatggecaagecggeegtgegecggacctegetcatgtgegaggacccattggtgc
ccttctaccagaggttcggcttccaccetgtgggcccgtgtgccgtgaccgtgggcteectcacctticacggagatggagegeteceegtggggc
catgcctcectgegeaggaacagtgacagetgal

protein sequence =
[MSTQTIQYMKPVALHLPPGIPESPSRQRRHTLPANEFRCLTPEDAADVFEIEREAFISVSGACP
LQLDQVQHFLTVCPELSLGCFVEGRLVAFIIGSLWDKERLRPGGHTAHLHLLAVRRPFRRLG
NGSTLLWRSLHHLDGKPAVRRTSLMCEDPLVPFYQRFGFHPVGPCAVTVGSLTFTEMERSP
WGHASLRRNSDS]

Gene 2
NKPW01005924.1 AUGUSTUS gene 54868 56204 0.87 - . g3
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NKPW01005924.1 AUGUSTUS transcript 54868 56204 0.87 - . g3.t1

NKPWO01005924.1 AUGUSTUS stop codon 54868 54870 . - 0
transcript_id "g3.t1"; gene id "g3";

NKPWO01005924.1 AUGUSTUS terminal 54868 55173 0.93 - 0
transcript_id "g3.t1"; gene id "g3";

NKPWO01005924.1 AUGUSTUS internal 55567 55721 0.97 - 2
transcript_id "g3.t1"; gene id "g3";

NKPW01005924.1 AUGUSTUS initial 56042 56204 0.95 - 0 transcript_id
"g3.t1"; gene id "g3";

NKPW01005924.1 AUGUSTUS CDS 54868 55173 093 - 0 transcript_id
"g3.t1"; gene id "g3";

NKPW01005924.1 AUGUSTUS CDS 55567 55721 0.97 - 2 transcript_id
"g3.t1"; gene id "g3";

NKPWO01005924.1 AUGUSTUS CDS 56042 56204 0.95 - 0 transcript_id
"g3.t1"; gene id "g3";

NKPW01005924.1 AUGUSTUS start codon 56202 56204 . - 0
transcript_id "g3.t1"; gene _id "g3";

coding sequence =
[atgtccacacagaccatccaatacatgaagectgtggcetctgcacctgecacetgggateeccagagtcgecaagecgecageggegecataca
ctccccgecaatgagttccgetgectcaccccagaggacgetgetgacgtgtitgagattgagegagaggcectteatetetgtctegggegtetgec
ccctgeaactggaccaggtccageacttcctgacegtgtgteccegagetgteectgggcetgettegtggagggccgectegtggcctteatcattg
geteectgtgggacaaggagagactcactcaggagtcactgacactacacaggeccgggggcecacacageccacctgeacttgetggeegtgce
accgceaccttccggeagetggggaagggctccaccctgetetggegttacctgeaccatctggatggecagecggeegtgegecgggeegtec
tcatgtgcgaggacccattggtgccecttctaccagaggttcggcettccaccetgttggectgtgtgecgegacegtgggcteccteaccttcacgga
gatgcaatgctcectgaggggecacgectccctgegecagaaacagtgacagetga)

protein sequence =
[MSTQTIQYMKPVALHLPPGIPESPSRQRRHTLPANEFRCLTPEDAADVFEIEREAFISVSGVCP
LQLDQVQHFLTVCPELSLGCFVEGRLVAFIIGSLWDKERLTQESLTLHRPGGHTAHLHLLAV
HRTFRQLGKGSTLLWRYLHHLDGQPAVRRAVLMCEDPLVPFYQRFGFHPVGLCAATVGSL
TFTEMQCSLRGHASLRRNSDS]

Mtnrla gene of Hippopotamus amphibius annotated by Augustus Software.

----- prediction on sequence number 1 (length = 65443, name = NKPW01072562.1 and
NKPW01009466.1) -----

#
Constraints/Hints:

(none)
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Predicted genes for sequence number 1 on both strands
start gene gl
NKPWO01072562.1 NKPW01009466.1 AUGUSTUS gene 770 16959 032 +

gl
NKPW01072562.1 NKPW01009466.1 AUGUSTUS transcript 770 16959 0.32 +
gl.tl
NKPW01072562.1 NKPW01009466.1 AUGUSTUS start codon 770 772 . +

0 transcript_id "gl.t1"; gene id "gl";

NKPW01072562.1 NKPW01009466.1 AUGUSTUS initial 770 998 1 + 0
transcript_id "gl.t1"; gene id "gl";

NKPW01072562.1 NKPW01009466.1 AUGUSTUS terminal 16091 16959 032 +
2 transcript_id "gl.t1"; gene id "gl";

NKPWO01072562.1 NKPW01009466.1 AUGUSTUS CDS 770 998 1 + 0
transcript_id "gl.t1"; gene id "gl";

NKPW01072562.1 NKPW01009466.1 AUGUSTUS CDS 16091 16959 032 + 2
transcript_id "gl.t1"; gene id "gl";

NKPWO01072562.1 NKPW01009466.1 AUGUSTUS stop_codon 16957 16959 . +
0 transcript_id "gl.t1"; gene id "gl";

coding sequence =
[atggctgggggeccgtgggacgegecgggaggggcctecaagggeaacggeagegegetgetcaatgectcgeageaggegectggeag
cggggagggcgegeecgtegegecccetettggetggtcaccacgetegeccteatecteatettcaccatcgtggtggacatcctgggeaacctect
ggtcatcctgtecgtgtatcggaacaagaagetgaggaacgcaggaaatatatttgtggtgagectageagttgecagacctgetggtggecgtgta
tccataccecttggecctgacatctatcttcaacaatgggtggagectgggctacctgeactgecagattagtggeticctgatgggcttgagtgteat
tggctcegtattcaatatcacggggattgecatcaaccgetattgetacatctgecacagtetccagtacgacaggttgtacagcaacaagaattcee
tetgctatgtgttcctgatatggatgttgacacttgtggcaatcgtgeccaacttgtgtattggaaccctgeggtacgaccecgaggatctattectgtac
attcacacagtccatcagttccgegtacacgatagecgtggtggttttccatttcatggttcctatggtcatagtaatcttctgttacctaagaatctgggt
cctggttcttcaggtcagatggagggtgaaacctgacaacaaacccaaactgaaaccacaggacttcaggaattttgtcaccatgtttgtggtttttgt
actttttgccatttgetgggcegectctaaacttcattggtettgetgtggectcagacceccgecageatggtatccaggatcccagagtggetgtttgtg
gccagttactatatggcgtatttcaacagcetgectcaacgceaattatatatggactactgaaccaaaatttcaggcaggaatacaggagaattatagtc
tcactgtgcacagccaagatgttctttgtggatagctctaacaatgtcgcagatagaatcaaatgcaaaccctctccattaataaccaaccataaccta
ataaaggtggactccgtttaa]

protein sequence =
[MAGGPWGAPGGASKGNGSALLNASQQAPGSGEGAPSRPSWLVTTLALILIFTIVVDILGNLL
VILSVYRNKKLRNAGNIFVVSLAVADLLVAVYPYPLALTSIFNNGWSLGYLHCQISGFLMGL
SVIGSVFNITGIAINRYCYICHSLQYDRLYSNKNSLCYVFLIWMLTLVAIVPNLCIGTLRYDPRI
YSCTFTQSISSAYTIAVVVFHFMVPMVIVIFCYLRIWVLVLQVRWRVKPDNKPKLKPQDFRN
FVTMFVVFVLFAICWAPLNFIGLAVASDPASMVSRIPEWLFVASYYMAYFNSCLNAIIYGLL
NQNFRQEYRRIIVSLCTAKMFFVDSSNNVADRIKCKPSPLITNHNLIKVDSV]

Mtnrlb gene of Hippopotamus amphibius annotated by Augustus Software.
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Constraints/Hints:
(none)
Predicted genes for sequence number 1 on both strands

start gene gl

NKPWO01013551.1 AUGUSTUS gene 25975 40822 1 - : gl
NKPWO01013551.1 AUGUSTUS transcript 25975 40822 1 - . gl.tl
NKPWO01013551.1 AUGUSTUS stop codon 25975 25977 . - 0

transcript_id "gl.t1"; gene id "gl";

NKPWO01013551.1 AUGUSTUS terminal 25975 26813 1 - 2
transcript_id "gl.t1"; gene id "gl";

NKPWO01013551.1 AUGUSTUS initial 40600 40822 1 - 0 transcript_id
"gl.t1"; gene id "gl";

NKPWO01013551.1 AUGUSTUS CDS 25975 26813 1 - 2 transcript_id
"gl.t1"; gene id "gl";

NKPWO01013551.1 AUGUSTUS CDS 40600 40822 1 - 0 transcript_id
"gl.t1"; gene id "gl";

NKPWO01013551.1 AUGUSTUS start codon 40820 40822 . - 0
transcript_id "gl.t1"; gene id "gl";

coding sequence =
[atgccegagaaccegctecticgecaactgetgegaggegggeggecgagecgagageccaggetggactgggecgggcggcgcgeggce
ctcegggaccecccggecteectgggtggegeccgegetgtecgecgtgctcatcgtcaccaccgeggtggacatcgtgggcaacctectggte
atcctcteggtgctcgggaaccgcaagetccggaacgcaggtaatttgticttggtgagtctggeattggctgacctggeggtggcecttgtaccect
acccgctaatcctcgtegecatcttccacaacggetgggecctgggggaggcgcactgecaaggecagegecticgtgatgggtetgagegteat
cggctetgtcttcaacatcaccgecatcgecattaaccgetactgetacgtetgeecgeagegtgacctaccaccgeatctaccgecactggeacac
cgccectgtacatctgecttgtctggetgetcaceetgetggecgtggtaceccaacttettettggggtecectggagtatgacectecgeatctactettge
accttcatccagacggccagegecgggtacacggtggecgtggtggtggtecacttectectceccatggetategtgtgetectgttacetgegea
tctgggtoctggtoctccgggeccgecaggaaggtcaaggeggagageaagecgtgectgtggtccaggaacgteccggagettcctgaccatgtt
cgtggtgtttgtgatcticgecatctgetgggegeccctgaactgeattggectegetgtggecatcgacccagaagaagtggcetcccegggteec
agaggggctctttgtcacgagctacttcctggcettatttcaacagcetgtcttaatgecatcatctacgggcettctgaaccagaacttccgecagggaata
caagaagatcgtctctgecctetggaacccacggegetgecageaggactcttccaagggeagecaggeggaggggccagagacccaagete
cccgecgtggttaal

protein sequence =
[MPENRSFANCCEAGGRAESPGWTGAGGARPSGTPRPPWVAPALSAVLIVITAVDIVGNLLV
ILSVLGNRKLRNAGNLFLVSLALADLAVALYPYPLILVAIFHNGWALGEAHCKASAFVMGL
SVIGSVFNITAIAINRYCYVCRSVTYHRIYRHWHTALYICLVWLLTLLAVVPNFFLGSLEYDP
RIYSCTFIQTASAGYTVAVVVVHFLLPMAIVCSCYLRIWVLVLRARRKVKAESKPCLWSRNV
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RSFLTMFVVFVIFAICWAPLNCIGLAVAIDPEEVAPRVPEGLFVTSYFLAYFNSCLNAIIYGLL
NQNFRREYKKIVSALWNPRRCQQDSSKGSQAEGPETQAPRRG]
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