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Abstract: [Objectives] Triplophysa erythraea, described in 2019, is a cave-dwelling fish. In July 2021, two
samples of T. erythraea were collected from Dalong Cave, Huayuan County, Xiangxi Tujia and Miao
Autonomous Prefecture, Hunan Province, China. The mitochondrial genome of this species was sequenced,
assembled, and annotated to obtain sequence and phylogenetic information. [Methods] High-throughput

sequencing technology was employed to obtain the complete sequence of the mitochondrial DNA. The
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assembly, annotation, and sequence analysis were performed, and a phylogenetic tree of the Triplophysa genus

was constructed based on mitochondrial protein-coding genes using maximum likelihood and Bayesian

methods. [Results] The results revealed that the mitochondrial genome is a double-stranded closed-ring

structure with a total length of 16 585 bp, including 13 protein-coding genes, 22 tRNA genes, 2 rRNA genes,

and 2 non-coding regions (Fig. 1). The genome exhibited a significant AT bias (Table 2). In the phylogenetic

tree, it formed a branch with T. rosa, T. nasobarbatula, and T. zhenfengensis (Fig. 2). [Conclusion] This study

provides basic information on the mitochondrial genome of T. erythraea, reflects its position in the

phylogenetic tree, contributes to understanding its evolutionary process, and provides clues for the

conservation of this species.

Key words: Triplophysa erythraea; Mitochondrial genome; High-throughput sequencing technology;

Phylogenetic relationship
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Tablel Comparison of mitochondrial genome sequences of the fishes of Nemacheilidae used in this study

P GenBank 3% Sk T 20 5 Nucleotide composition (%)
Species GenBank Total length (bp) T C A G A+T c+G
accession no.

Al & J5 68 Triplophysa anterodorsalis KJ739868 16 567 28.6 25.7 27.4 18.4 56.0 44.1
) G 7 68 T. bleekeri JQ686729 16 573 28.4 25.5 28.1 18.0 56.5 435
B 75U T. chondrostoma KT213589 16 568 28.8 25.2 28.2 17.8 57.0 43.0
& B SR T, dalaica NC037925 16 569 28.2 25.6 28.3 17.9 56.5 435
RIS 5] T dorsalis KT213591 16 572 28.4 25.6 28.2 17.8 56.6 43.4
418 i L T, erythraea PQ040451 16 585 27.0 26.0 312 15.8 58.2 41.8
FLLL i R 6 T lixianensis KT966735 16 570 28.5 254 27.8 18.4 56.3 43.8
R 1 6 T. leptosoma KT213593 16 570 28.6 25.3 28.6 17.6 57.2 429
IR AT 2 S 88 T markehenensi's KT213594 16 569 28.7 25.3 28.2 17.8 56.9 43.1
IR T, moquensis KT213597 16 571 28.6 25.3 28.4 17.7 57.0 43.0
/NIRRT microps KT213595 16 571 283 25.5 28.0 183 56.3 43.8
L2505 R 8 T. nasobarbatula NC058005 16 605 26.8 26.1 31.1 15.9 57.9 42.0
] 7 S5 T. pappenhei mi KT213600 16 572 28.7 25.0 28.7 17.5 574 0.5
B 5 T. rosa NC019587 16 585 273 25.3 31.8 15.6 59.1 40.9
HUH: =i 56 T. robusta KM406486 16 570 28.4 253 282 18.0 56.6 433
I K i SR 8 T stoliczkai NC017890 16 571 28.8 252 28.1 17.9 56.9 43.1
oL SR T. siluroides KT213603 16 574 28.7 25.0 28.8 17.5 57.5 0.5
SR TR T, stewart KJ631324 16 567 28.4 25.4 27.8 18.4 56.2 438
il ] =3 JR 8K T scleroptera KT213602 16 570 28.5 25.4 28.2 17.8 56.7 432
B JEH T, tenuis NC030511 16 571 28.2 25.7 27.5 18.6 55.7 44.3
A S T, wuweensis NC030512 16 681 28.2 25.7 28.0 18.1 56.2 43.8
WIPHE w5 T, xiangxiensis KT751089 16 598 26.8 26.3 30.8 16.0 57.6 423
U1 i JR A T. zhenfengensis NC063617 16 564 27.6 25.5 30.6 16.3 58.2 41.8
$EJE it Barbatula toni MK900633 16 620 26.5 273 28.3 17.9 54.8 452
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OLE R 2R R R Ak 22 A
tRNA, FHIKE 67 ~ 76 bp, KEF&HMEMZ

tRNAST, KR (RNADS (£ 2). 4255
SRR IE R0 2 AN tRNAST A1 2 4> tRNA™,
tRNAS [ #1433 8 TGA F1 GCT, tRNA™
(1) 2 B 50743 514 TAA Hl TAG. tRNAS-GCT
FERECR ZAREEEE (DHU ), Hi 21
A RNA A ERREREZE . TyC . /%
3R F1 DHU B — 25 — 20 2544

fE t(RNA" ZIER B, A% C-T #
i B A-C ANERXT s 7E (RNA™ R -,
H—X A-A F—XF U-U ARt 78 (RNAM
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Fig.1 Mitochondrial genome mapping of Triplophysa erythraea
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Table2 Sructural information of the mitochondrial genome of Triplophysa erythraea
R S s S BN WETHE e
Gene Position (bp) Start codon Stop codon Size (bp) No. of codons  Coding strand
tRNAP-GAA 1-69 0 69 H
12S rRNA 70 - 1020 2 951 H
tRNAYLUAC 1023 - 1094 21 72 H
16S rRNA 1116 - 2788 0 1673 H
tRNAS-UAA 2789 - 2863 0 75 H
ND1 2864 - 3838 6 ATG TAA 975 325 H
tRNA""-GAT 3845 - 3915 -2 71 H
tRNAS"-UUG 3914 - 3984 1 71 L
tRNAM.CAT 3986 - 4054 0 69 H
ND2 4055 - 5101 -2 ATG TAG 1047 349 H
tRNATP-UCA 5100 - 5169 2 70 H
tRNAM-UGC 5172 - 5240 1 69 L
tRNA-GUU 5242 - 5314 1 73 L
(o} 5316 - 5346 -2 31 H
tRNA®*-GCA 5345 - 5411 0 67 L
tRNAT-GUA 5412 - 5479 1 68 L
COXI 5481 - 7028 0 GTG TAA 1548 516 H
tRNAS-UGA 7029 - 7099 1 71 L
tRNA*P-GUC 7101 - 7173 13 73 H
COXII 7187 - 7877 0 ATG T-- 691 230 H
tRNAM-UUU 7878 - 7953 1 76 H
ATPase$ 7955 - 8122 - 10 ATG TAA 168 56 H
ATPases 8113 - 8796 -1 ATG TAA 684 228 H
COXIII 8796 - 9580 -1 ATG TA- 785 261 H
tRNAY-UCC 9580 - 9653 0 74 H
ND3 9654 - 10004 -2 ATG TAG 351 117 H
tRNA*MEUCG 10003 - 10072 0 70 H
ND4L 10073 - 10349 -7 ATG TAA 297 99 H
ND4 10363 - 11741 3 ATG TA- 1379 459 H
tRNA.GUG 11745 - 11813 0 69 H
tRNAS™-GCU 11814 - 11880 1 67 H
tRNA""-UAG 11882 - 11954 0 73 H
ND5 11955 - 13793 -4 ATG TAA 1839 613 H
ND6 13790 - 14311 0 ATG TAA 522 174 L
tRNASM-UUC 14312 - 14380 6 69 L
Cyth 14387 - 15527 0 ATG T-- 1141 380 H
tRNA™-UGU 15528 - 15598 -2 71 H
tRNAP°-UGG 15597 - 15666 17 71 L
Ou 15684 - 16397 188 714 H

H. Hf#E; L. #4E. H. Heavy chain; L. Light chain.
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Table3 Comparision of mitochondrial genome nucleotides composition of Triplophysa erythraea
HH Ko TR T & H B Nucleotide proportion (%) AT fiidf e GC frti
Gene Length (bp) T C A G A+T C+G AT preference  GC preference
ND1 975 29.0 26.4 31.6 13.0 60.6 39.4 0.04 -0.34
ND2 1047 253 28.9 335 12.2 58.8 41.1 0.14 - 041
COXI 1548 29.8 25.6 26.1 18.5 559 44.1 -0.07 -0.16
COX1I 691 284 252 292 17.2 57.6 424 0.01 -0.19
ATPase8 168 23.8 29.8 339 12.5 57.7 423 0.18 - 041
ATPase6 684 30.5 27.2 28.8 135 59.3 40.7 -0.03 -0.34
COXIII 785 28.2 27.0 28.9 159 57.1 42.9 0.01 -0.26
ND3 351 29.9 274 26.5 16.2 56.4 43.6 - 0.06 -0.26
ND4L 297 293 29.6 24.6 16.5 53.9 46.1 - 0.09 -0.28
ND4 1379 28.1 27.6 30.2 14.0 58.3 41.6 0.04 -0.33
ND5 1839 28.3 27.1 31.9 12.5 60.2 39.6 0.06 -0.37
ND6 522 40.5 13.2 14.8 314 553 44.6 - 0.46 0.41
Cytb 1141 28.3 28.1 28.1 154 56.4 43.5 0.00 -0.29
PCGs 11427 29.0 26.5 29.0 15.5 58.0 42.0 0.00 -0.26
ZERiRIER 16 585 27.0 26.0 312 15.8 58.2 41.8 0.07 -0.24
Mitochondrial
genome

AT fWiFtE = (A% - T%)/(A% + T%); GC fiFtE =(G% - C%)(G%+ C%)-

AT preference = (A% - T%)/(A% + T%); GC preference = (G% - C%)/(G% + C%).
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3 Wik
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AL B D e B3 5, i E KA A2 (Soares
et al. 2013). =ERIEHIG RS (Blin et al.
2018) DL R RIEMIMIZ R A MIARME
(Yoshizawa 2015) %5, 5 HAth s 56 = H <
B, AN RAE m R, ERS
R IR S ARG TG i % A R AR LAY
M E VAT AL S

RN N — Py 2 g S AR, T2
T RZHA (FZ M4 s+,
IR LR AR B H E 2 RiA DNAL RNA PL&
EER GRS HTLRARE R A DR, R
&, BA M BRI RS, HHETF5)
AERTEL /N A8 S AR R, BRI At 9
P RG K B AR TR — . FH A i
—FE, ZUE e S R AR A Tk R 4 Ry AR R
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16 585 bp, -5 v JiR 55k Jag T Ath Ao i) L R A i PR 20,
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Fig. 2 Phylogenetic relationships derived from maximum likelihood method based on mitochondrial

protein-coding genes of Triplophysa

T BT R R B B AR DU A 5 ARG I R IR IZ A B B 7 SRR R 2 st (% A8 7 2 0,05

The numbers on the nodes are the bootstrap values and posterior probabilities from maximum likelihood and Bayesian methods. The scale

indicates that each branch of this length represents a genetic variation of 0.05 in the genome.
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