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of mitochondrial genes.

Supplementary Table S1. List of the species used in this study, with GenBank accession numbers

Family

Outgroups
Cobitidae

Balitoridae

Ingroups
Nemacheilidae

Species name

Cobitis sinensis
Misgurnusan guillicaudatus
Jinshaia sinensis

Sinogastromyzon sichangensis

Aborichthys elongatus
Acanthocobitis botia
Barbatula barbatula
Barbatula nuda
Barbatula toni

Schistura balteata
Schistura longa
Schistura corica
Schistura geisleri
Schistura pridii
Schistura jarutanini
Schistura scaturigina
Schistura sikmaiensis
Schistura notostigma
Triplophysa aliensis
Triplophysa lixianensis
Triplophysa stenura
Triplophysa brevicauda
Triplophysa nujiangensa
Triplophysa stewartia
Triplophysa tibetana
Triplophysa microps
Triplophysa chondrostoma
Triplophysa markehenensis
Triplophysa stoliczkai
Triplophysa leptosoma
Triplophysa xichangensis
Triplophysa moquensis
Triplophysa dorsalis
Triplophysa strauchii
Triplophysa ulacholica
Triplophysa tenuis
Triplophysa scleropter
Triplophysa dalaica
Triplophysa wuweiensis
Triplophysa anterodorsalis
Triplophysa bleekeri
Triplophysa hsutschouensis
Triplophysa orientalis
Triplophysa venusta
Triplophysa brevibarba
Triplophysa pappenheimi
Triplophysa robusta

Triplophysa pseudoscleroptera

Accession number

AY526868.1
KM186181.1
JX155733.1
KF711948.1

NC_031582.1
NC_033958.1
KP715096.1
NC_022858.1
KM405199.1
AB242172.1
KT213583.1
NC_031640.1
NC_029437.1
NC_031638.1
NC_031584.1
NC_031378.1
NC_034746.1
NC_031585.1
KT213584.1
NC_030521.1
NC_032692.1
KT213588.1
KT213598.1
KT213605.1
KM212178.1
KT213595.1
KT213589.1
KT213594.1
NC_017890.1
KT213593.1
KT224366.1
KT213597.1
KT241024.1
KP297875.1
KT259194.1
KT224363.1
KT213602.1
KT213590.1
KT224365.1
NC_024597.1
JX135578.1
KT213592.1
NC_030505.1
KT008666.1
KY971608.1
KY419201.1
KM396312.1
KU587513.1
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29

Triplophysa pseudostenura
Triplophysa siluroides
Triplophysa xiangxiensis
Triplophysa rosa
Homatula potanini
Homatula variegatus
Oreonectes platycephalus
Lefua costata

Lefua nikkonis

KT213601.1
NC_024611.1
KT751089.1
NC_019587.1
NC_025321.1
NC_020095.1
NC_031579
KT943751.1
AP011300.1

* The newly generated data are underlined.
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Supplementary Table S2. Comparison of De Novo Transcriptome Assemblies of O. shuilongensis

and other fishes.

Species Oreonectes Amphiprion  Fundulus Hucho Salmo
shuilongensis Percula heteroclitus  taimen Salar
Contig Number 99,305 88,074 180,658 242,069 36,505
N50 Length 3,571 1,969 1,189 10.60 2,464
BUSCO completeness  89.60% 70.00% 70.25% 55.77% 79.00%
Complete single-copy  43.85% - 42.20% 29.87% 42.00%
BUSCOs
Complete duplicated 45.75% - 28.05% 25.90% 37.00%
BUSCOs
Fragmented BUSCOs  5.24% 15.40% 7.45% 18.93% 10.00%
Missing BUSCOs 5.26% 14.60% 22.30% 25.30% 10.00%
Reference This study Maytinetal. Ranaetal. Tongetal. Carruthers
2018 2016 2017 etal. 2018

Maytin AK, Davies SW, Smith GE, Mullen SP and Buston PM (2018) De novo Transcriptome
Assembly of the Clown Anemonefish (Amphiprion percula): A New Resource to Study the
Evolution of Fish Color. Front. Mar. Sci. 5:284.

Rana SB, Zadlock FJ IV, Zhang Z, Murphy WR, Bentivegna CS (2016) Comparison of De Novo
Transcriptome Assemblers and k-mer Strategies Using the Killifish, Fundulus heteroclitus. PL0S
ONE 11(4): e0153104.

Tong GX, Xu W, Zhang YQ, Zhang QY, Yin JS, Kuang YY (2018) De novo assembly and

characterization of the Hucho taimen transcriptome. Ecol Evol. 8:1271 - 1285.

Carruthers M, Yurchenko AA, Augley JJ, Adams CE, Herzyk P, Elmer KR (2018) De novo
transcriptome assembly, annotation and comparison of four ecological and evolutionary model

salmonid fish species. BMC Genomics. 19: 32.
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Supplementary Fig. S1. Coding sequences of McIr genes of O. dagikongensis, O. jiarongensis, O.

dongliangensis and O. shuilongensis. Asterisks denote fully conserved sites.

Soooo D [sleE el le e el

[sEsEelelselelele

"

s lele e le el e e

SO

SR ealels e le ey

. Jlarongensizl

. Jiarongensisi
Ldongliangensizl
cdongliangensizs2
shuilongensisl
shuilongensis2

dagikongensizl
dagikongensiz2

.dagikongensiz3

. Jlarongenzizl

. Jlarongensiss
.dongliangenzizl
Ldongliangensis2
.2huilongensisl
shuilongensis2
dagikongensizsl

dagikongensiz2
dagikongensiz3

. Jiarongenzisl

. Jlarongensiss

.dongliangenszizl
.dongliangenzizd
2huilongensizsl
2huilongensis2
dagikongensisl
dagikongensizs2

dagikongensiz3

. Jjlarongensizl

. Jlarongensiss
.dongliangensizl
.dongliangensizd
zhuilongensizl
2huilongensis2
Ldagikongensizsl
cdagikongensis2
dagikongensis3

. Jiarongensisl

. Jlarongensiss
.dongliangenszizl
.dongliangensizd
.zhmilongenzizl
.zhmilongen=ziz?
.dagikongensizl
dagikongensis2
cdagikongensis3

jiarongensisl

. Jlarongensisa

.dongliangensizl
.dongliangenzizd
.zhmilongenzizl
.zhmilongenziz?
.dagikongenzizl
.dagikongensizs2
.dagikongensizs3d

AT A GACTOG TCAC T T AL TCACT TCGGCATCACGCACATGGATCACAGOGCGCAL
ATGACGACTOG TCACTTCCCAL TCACT TCGGCATCACGCACATGGATCACAGCGCGCAL
ATGAACGACTOG TCAC TTCCC AR TCACT TCGGCATCACGCACATGGATCACAGCGUGCAL
ATGAACGACTOG TCACTTCCCAATCACT TCOLCATCACGCACATGOATCACAGCGUGCAL
ATGAACGACTOG TCACTTOCCAATCACT TCGGCATCACGTACATGGATCACAGCGUGCAR
ATGAACGACTOG TCACTTOCCAATCACT TCGGCATCACGCACATGGATC ACAGCGIGCAR
ATGAACGACTOG TCACTTCCCALTCACT TCGGCATCACGCACATGGATC ACAGCGCGCAL
ATGAACGACTOG TCACTTCCCALTCACT TCGGCATCACGCACATGCATC ACAGCGOGCAL

ATGAACGACTOG TCAC TTOCC AL TCACT TOGGCATCACGCACATGC ATC ACAGCGOGTAL
SRR K R R R KRR R R R R R R

CATTOGTACAATACCGACATCALCG TCACTTTCAGCACC AL ATARCGCOCGHECACACE
CATTOCTACAATACCEACATGALCG TCACTTTCAGCAGC ALCATARCGCOCGGEGEACACE
TATTCG TACAAT ACCGACATGALCCE TCACT TTCAGCAGCALCATAMCCCCCGGGGACACG
CATTOG TACAAT ACCGACATGALMCGTCACT TTCAGCAGCALCATAMCGCCCGGGG AT ACG
CATTOG TACAATACCGACATGAMCATCACTTICAGCAGCAACATARCGCCCGG G ACACE
CATTOG TACAATACCGACATGAACATCACTTTCAGCAGCAACATARCGCCCGGHGACACE
CATTOG TACAATACCGACATGAAMCATCACTTTCAGCAGC AACATARCGCCCGGGGACACE
CATTOG TACAATACCGACATGAMCATCACTTTCAGCAGC AACATARCGCCCGGGGACACE
CATTOG TACAATACCCACATGAMCATCACTTTCAGCAGC AACATARCGOCCGGGGACACE

80 o e B R R R R R R R o R o o o o o R oo o ok ok

ARG A GGG AT T ACATCATGATCCCCC ARG AGCTETTTCTOG TECTOGGCTTA
ARG A GG AT TOCCACATCATGATCCCCC ARG AGCTETTTC TCG TGCTORGCTTA
ARG A TG ATCTCCCACATCATGATCCCCC ARG AGCTE TTTC TCG TGCTOGGCTTA
AMCGCCACGGGCATCTCOCACATCATGATCCCCCARGAGC TG TTTCTCE TGCTCGGCTTA
ARG A GGG AT TOCCACATCATGATCCCCCAGGAGC TG TITCTOG TGCTCGGTITA
ARG AL GG AT CTOCCACATCATGATCCCCCAGGAGC TG TITCTOG TGCTOGGTITA
ARG ACGGGCATCTCCCACATCATGATCCCCCAGGAGC TG TITCTOG TGCTOGGCTTA
ARCGOCACGGGCATCTOCCACATCATGATCCCCCAGGAGCTETTTCTCG TGCTCGGCTTA
A O A GGG ATCTOCCACATCATGATCOCCCAGGAGCTC TTTCTCG TECTCEGCTTA

Aok ok ok okl ook ook ool oK ook oo o ool ol ok i R Rk Rk ok Rk ok ok ko Rk ok ok Aok ok

ATCAGTTTGG TAGAGALCATTTTGGTGG TTCTCGCCATCATCAAGALCAGCAATCTCCAT
ATCAGTTTGG TAGAGALC AT TTTGGTGE TTCTGECGATCATCAAGALCAGGALTCTCCAT
ATCAGTTTGG TAGAGALC AT TTTGGTGE TTCTGECGATCATCAAGALCAGGALTCTCCAT
ATCAGTTTGG TAGAG AL AT TTTGG TG TTCTGECGATCATCAAGALCAGGALTCTCCAT
ATCAGTTTGG TeGAGALC AT TTTGGTGG TTCTGECCATCATCAAGALCAGGAATCTCCAT
ATCAGTTTGG ToGAGAACATTTITGGTOG TICTGOUCATCATCAAGAACAGGAATCTCCAT
ATCAGTTTGOTOGAGAACATTTTOG TGO TTIC TGO CGATCATCARG AACAGAATCT--—-
ATCAGTTTGG TCGAGAACATTTTGG TG TTCTGGCGATCATCARG AACAGGAATC T=——-—
ATCAGTTTGG TCGAGAACATTTTGG TG TTCTGGCGATCATC ARG AACAGGAATC T-——-
A AR AR R R R KR R ok R Ok SRk ok ok

TGO AT G TATTATT TTATCTGCTCCCTCGCGG T TCTCACATGC TG TEAGCG TCAGC
TGO AT G TATTATT TTATCTGC TGO T LG G TR TCTRACATGC TG TEAGCG TCAGT
ToGCCCATGTAT TATT TTATCTGC TCCCTRGCEG TE TCTCACATGCTCG TCAGCG TCAGC
TGO AT G TAT TAT T TTATCTGC TG CC TEGrG G T TC TR ACA TGO TRG TEAGCG TCAGC
TGO AT G TAT TATT TCATCTGC TGO TEGLG G T TC T ACATGC TRG T AGCG TCAGC
TG AT G TAT TATT TCATCTGC TG CCTEGLGG T TC TR ACATGC TRG T AGCG TCAGC
GTCTEGCGETETCTCACATGCTGG TG AGCG TCAGT
GTCTGGCGGTE TCTCACATGC THG TG AGCG TCAGC
------------------------- GTCTGGCGGTE TCTCACATGC TRG TG AGCG TCAGC

W o o o o o ok ok ok ok ok ok ok ok Aok ok ok

A TG T GG A ACGC TC TTCATC TTAT TCATGCAGCAAGGCCTAC TGO TCG TCACGGCA
A TG T GG A MG T TTCATC TTAT TCATGCAGC ALGGCCTAC TGO TCG TCACGGCA
ARG TG T GG A A G T TTCATC TTAT TCATCCAGCALGGECTAC TGO TCG TCACGGCA
A TRG TG A ACGCTCTTCATG TTAT TR ATCCAGCALCGGCTACTCCTCG TCACGGCA
ARG TG T o A A0 G T TTCATC TTAT TCATGCAGC ARG EC TAC TEC TOG TCACGACA
ARG TG T o A A0 G T TTCATC TTAT TCATGCAGCARGGEC TAC TEC TOG TCACGACA
ARG TEG TGO A ACGC T TTICATG TTAT TCATGGAGC ARGGLC TAC TEC TCG TCACGGC A
AACGTGG TG AFACGC TCTICATG TTAT TCATGGAGC AMGGGC TAC TGCTCGTCACGGCA
AACG TG TG A ACGCTCTICATG TTAT TGATGGAGCARGGGCTACTGC TOG TCACGGCA

FERENEFEXEREREFEERERREREREER R B R R Rk R ARk d kR k¥
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AAGATGTTACAGCACCTGGACARCGTGATCGACATCATGAGCTCCAGCTOGGTCG TG TCC
AAGATGTTACAGCACCTGGACAACGTGATCGACATCATGAGCTCCAGCTCGGTOGTETCC
AAGATGTTACAGCACCTGGACAMCGTGATCGACATCATGAGCTGCAGCTCGGTOG TG TCC
AAGATGTTACAGCACCTGGACAMCGTGATCGACATCATCAMCTGCAGCTOGGTOG TG TCC
AAGATGTTACAGCACCTGGACARMCGTGATCCACATCATCAMCTGCAGCTOGGTOG TG TCC
AAGATGTTACAGCACCTGGACARCGTCATCGACATCATGAACTCCAGCTCGGTOG TG TCC
AAGATGTTACAGCACCTGGACARCGTCATCGACATCATCAACTCCAGCTCGGTOG TG TCC
AAGATGTTACAGCACCTGGACARCGTGATCGACATCATGAACTGCAGCTCGGTCG TG TCC
AAGATGTTACAGCACCTGLACARCGTCATCGACATCATGAACTCCAGCTCGGTCG TG TCE

EXEFEREEXERERXEXREETRXETEXEXERE KRR EREEERERE 0000 5008 308 30K 308 30K 30k XXk ¥

TOGCTGTCG TTCCTG TGCACCATCGCGGOGGACCCCTACATCACCATCT TTTACGCGCTT
TOGCTGTOG TTCCTG TGCACCATCGCGGOGGACCOCTACATCACCATCT TTTACGCGCTT
ToGCTGTOG TTOC TG TG ACCATCGC GO ACCGCTACATCACCATCT TT TACGOGCTT
ToGCTGTOG TTCC TG TG ACCATCGCGGOGGACCGCTACATCACCATCT TT TACGOGCTT
ToGCTGTOG TTCC TG TG CACCATCGCGGOGGACCGCTACATCACCATCT TT TACGOGCTT
TOGCTGTCG TTCC TG TGCACCATCGCGOGGACCGCTACATCACCATCTTT TACGOGCTT
TOGCTGTOG TTCC TG TGCACCATCGCGGOGGACCHCTACATCACCATCTTT TACGOGCTT
TOGCTGTOG TTCC TG TGCACCATCGCGG UG ACCHCTACATCACCATCTIT TACGOGCTT
TOGCTGTOGTTCC TG TGCACCATCGCRGUGGACCGCTACATCACCATCTTTTACGOGCTT
L e e e e

CCTACCACAGCATCATCACCACGAGACGLGCOG TGGOCATCATCGOGG TG TTTGGCTT
CHCTACCACAGCATCATGACCACGAGACGCGCOG TCGOCATCATCGCGG TG TTTGGCTT
CHCTACCACAGCATCATGACCACGAGACGCHCOG TOGOCATCATCGCGG TG TTTGGCTT
COCTACCACAGCATCATGACCACGAGACGCHCCG TOGLCATCATCOCGG TG T TTGLCTT
COCTACCACAGCATCATGACCACGAGACGCGCCG TOGLCATCATCOCGG TGGTTTGLCTT
COCTACCACAGCATCATCACCACE A ACGCGCOG TEGCCATCATCOCGG TEGTTTHRCTT
COCTACCACAGCATCATCACCACGAGACGLGCOG TGGCCATCATCOCGG TGGTTTGGCTT
COCTACCACAGCATCATGACCACGAGACGCGCOG TGGCCATCATCGCGG TGGTTTGGCTT

CECTACCACAGCATCATCACCACG AGACGCGCOG TCGCCATCATCGCGG TG TTTGGCTT
B e R e S S e e e e s

ACAMGCATCACCTCCAGCTCTT TG TT TATCG TG TACCACACG AACALAGCGGTCATCGCG
ACAMGCATCACCTCCAGCTCTT TG TTTATCG TG TACCACACG AACAAAGCGGTCATCGCG
ACAMGCATCACCTCCAGCTCTT TG TTTATCG TG TACCACACG ARCALAGCGGTCATCGCG
ACANGCATCACCTCCAGCTCTT IGTI TATCG TG TACCACACGARC AL AGCGGTCATCGC
AOGAGCATCACCTCCAGCTCTTTIGTTTATCG TG TACCACACG AAC AL AGCGGTCATCGCG
ACGAGCATCACCTCCAGCTCTTTGTTTATCG TG TACCACACG AAC AL AGCGGTCATCGCG
ACAAGCATCACCTCCAGCTCTT TG TTTATCG TG TACCACACG AACALACCGGTCATCGCG
ACALGCATCACCTCCAGCTCTT TG TTTATCG TG TACCACACG AACALACCGGTCATCGCG

A AAGCATCACCTCCAGCTCTT TG TTTATCG TG TACCACACG AACAAACCG G TCATCGCG
R R R R R R R R R

TETCTCG TCACG TTTTITGOCG TEACGCTTG TG T TCACGGCGG TCCTG TACCTOCACATG
TGTCTCGTCACGTTITTTGGHIG TG ACGCTTIG TG T TCACGRCGG TCCTGTACCTGCACATG
TGTCTCGTCACGTTTTITGGOG TG ACGCTTG TG TTCACGGCGG TCCTGTACCTGCACATG
TGTCTOGTCACGTTTTITGGOG T ACGCTTG TG TTCACGGCGG TCCTGTACCTGCACATG
TeTCTOG TCACGTTT T T TG OG TCACGCT TG TG TTCACGGOGG TCCTG TACCTGCACATG
TeTCTOG TCACGTTTTTTGGOG TCACGCT TG TG TTCACGGCGG TCCTG TACCTGCACATG
TeTCTOG TCGCG T TTTTTGGOG TCACGC T TG TG TTCACAGCGG TCATG TACCTGCACATG
TeTCTOG TCGCG T TTTTTOGOG TEACGC T TG TG TTCACAGCGG TCATG TACCTGCACATG
IGTCTO TCGCG T TTTTTOGCG T ACGCTTG TG TTCACAGCGG TCATG TACCTGCACATG

EXEFEREERE FXEREETEXETEXERERE RN EREEERE FHETRIOE 0 30K 308 30k 30k ¥ Xk ¥

TTGATCTTGGCECACG TTCACTCCAGGCGCATCAGGGCTCTCCACALGAGCCACCGGCAG
TTGATCTTGGCGCACG TTCACTCCAGGCGCATCAGGGCTC TCCACALGAGCCADCGGCAG
TTGATCT TGGCGCACG TTCACTCCAGGCGCATCAGGGCTC TOCACALGAGCCGOCGGCAG
TTGATCTTGGCGCACG TTCACTCCAGGCGCATCAGGGC TC TOCACALGAGCCGOCGGCAG
TTGATCTTGGCGCACG TTCACTCC AGGCGCATCAGGGC TC TOCACALG AGCCGOCGG A
TTGATCTTGGCGCACG TTCACTCCAGGCGCATCAGGGC TC TOCACAMG AGCCGOCGGCAL
TTGATCTTOGCGCACG TTCACTCCAGGCGCATCAGGGC TC TOCACAAG AGCCGOCGGCAG
TTGATCTTGGCGCACG TTCACTCCAGGCGCATCAGGGC TC TCCACALGAGCCGICGGCAG
TTGATCTTGGCGCACG TTCACTCCAGGCGCATCAGGGC TCTCCACAAGAGCCGOCHRC AL
e
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GCCACCAGCATTAAGGGAGCTATCACTCTGACCATCCTGCTOGGGGTTTTTATCATCTGT
GCCACCAGCATTAAGGGAGCTATCACTCTGACCATCCTGCTCGGGGTTTTITATCATCTGT
GCCACCAGCATTAAGGGAGCTATCACTCTGACCATCCTGCTCGGGGTTTTTATCATCTGT
GCCACCAGCATTAAGGGAGCTATCACTCTGACCATCCTGCTCGGGGTTTTITATCATCIGT
GCCACCAGCATGAAGGGAGCTATCACTCTGACCATCCTGCTCGGGGTTTTTATCATCTGT
GCCACCAGCATGAAGGGAGCTATCACTCTGACCATCCTGCTOGGGGTTTTTATCATCTGT
GCCACCAGCATGAAGGGAGCTATCACTG TGACCATCCTGCTOGGGGTTTTTATCATCTGT
GCCACCAGCATGAAGGGAGCTATCACTG TGACCATCCTGCTCGGGGTTTTTATCATCTGT
GCCACCAGCATGAAGGGAGCTATCACTGTGACCATCCTGCTCGGGGTTTTTATCATCTGT

EEEEEREERERSE AR RRRAREERE AR AR AR R R R X

TGGGGGCCATTCTTTCTCCACCTCATTCTCATACTCAT~~~~~~CTG TCCCACAAACCCG
TGGGGGCCATTCTTTICTCCACCTCATTCTCATACTCAT=~~~~~CTG TCCCACAAACCCG
TGGGGGCCATICTTTCTCCACCTCATTCTCATACTCAT~~~~~~CTG TCCCACAAACCCG
TGGGGGCCATICTTTCTCCACCTCATTCTCATACTCAT-~~~~~CTG TCCCACAAACCCG
TGGGGGCCATTCTTTICTCCACCTTATTCTCATACTCAT—~~~—-CTG TCCCACAAACCCG
TGGGGGCCATTCTTICTCCACCTTATTCTCATACTCAT-——~—-CTG TCCCACAAACCCG
TGGGGGCCATTCTTICTCCACCTCATTCTCATACTCATACTCATC TG TCCCACAAACCCG
TGGGGGCCATTICTTTCTCCACCTCATTCTCATACTCATACTCATC TG TCOCACAAACCCG
TGGGCGCCATICTTTCTCCACCTCATTCTCATACTCATACTCATCTG TCCCACAAACCCG

LR AR R R R R R R R R R N R R R R R R R ERE R R SRR R R D

AACTGCATGTGTTACT TTAACCACTTTAACCTCTTICTGATCCTCATCATATGCAACTCG
AACTGCATGTGTTACTTTAACCACTTTAACCTCTTICTGATCCTCATCATATGCAACTCG
AACTGCATGTGTTACT TTAACCACTTTAACCTCTTTICTGATCCTCATCATATGCAACTCG
AACTGCATCTGTTACTTTAACCACTTTAACCTCTTTCTGATCCTCATCATATGCAACTCG
GACTGCATGTGTTACTTTAACCACTTTAACCTCTTICTGATCCTCATCATATGCAACTCG
GACTGCATGTGTTACT TTAACCACTTTAACCTCTTTCTGATCCTCATCATATGCAACTCG

GACTGCATGTGTTACTTTAACCACTIT-—~Crmmmmm TGATCCTCATCATATGCAACTCG
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Supplementary Fig. S2. BUSCO assessment of O. shuilongensis transcriptome assembly.

BUSCO Assessment Results

- Complete single-copy(43.85%) - Complete duplicated (45.75%)

- Missing (5.26%)

Fragmented (5.24%)

58

59

60

61

62

63

64

65

40

%BUSCOs

8/8

100



