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ABSTRACT

The complete mitochondrial genome of Yaoshania pachychilus (Protomyzon pachychilus) was determined
for the first time. This mitogenome was 16 564 bp in length, including two ribosomal RNA genes,
22 transfer RNA genes, containing 13 protein-coding genes and a control region (D-loop). The base com-
position of the heavy strand was 28.9% A, 25.2% T, 28.7% C and 17.2% G. As in other vertebrates,
with the exception of the eight tRNA genes and NADH dehydrogenase subunit 6 (ND6), all other mito-
chondrial genes are encoded on the heavy strand. Only the tRNA-Ser was not folded into a typical clo-

ver-leaf secondary structure as it lacks the dihydrouridine arm.

Yaoshania pachychilus (Teleostei, Cypriniformes,
Homalopteridae, Protomyzon) is a rare fish found in China
belonging to the family of Homalopteridae which has two
subfamilies, a total of about 37 genera, 470 species (Yang
et al. 2012). Yaoshania pachychilus is a demersal freshwater
fish and it lives on hill rapids, the high mountain lakes and
rivers. Yaoshania pachychilus is a small ornamental fish
belonging to cold fish, and it has been listed in China red
data book of endangered animals.

In this study, we have presented the complete mitochon-
drial genome of Yaoshania pachychilus. The specimens were
collected from Dayaoshan Mountain, Jinxiu County, Xi Jiang,
geographical coordinates: longitude 113°11-113°16/, north
latitude 25°07-25°14' of Guangxi Province, China. The pri-
mary specimens had been stored in herbarium in Kunming
Institute of Zoology (KIZ), Chinese Academy of Sciences and
the accession number is 200243055. This information can
be queried in the National Specimen Information
Infrastructure (NSII) of China. The complete mitogenome of
Yaoshania pachychilus was 16 564bp in size with 13 pro-
tein-coding genes, 22 tRNA genes and a control region
(GenBank accession No. KT031050). Most of the mitochon-
drial genes were encoded on heavy strand except for
NADH dehydrogenase subunit 6 (ND6) and eight tRNA
genes (tRNA-GIn, -Ala, -Asn, -Cys, -Tyr, -Ser1, -Glu and -Pro)
which were encoded on light strand (Boore 1999). The
gene composition, arrangement and transcriptional orienta-
tion in Yaoshania pachychilus are similar to other verte-
brates (Table 1). The overall base composition of the
H-strand was 289% A, 252% T, 287% C and 17.2% G.
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All protein-coding genes started with the standard ATG
codon except COX1 gene, which used GTG as the starting
codon. TAA was the typical stop codon in seven protein-
encoding genes, while TAG was the stop codon for protein-
coding genes ND1, ND2, ND3 and ND4, and other two
genes (COIl and Cytb) had incomplete stop codon T. The
12S rRNA (952bp) and 16S rRNA (1678 bp) genes were sep-
arated by the tRNA-Val gene. Twenty-two tRNA genes
ranged from 66bp (tRNA-Cys) to 76bp (tRNA-Gly1). Only
tRNA-Ser2 lacked the dihydrouridine arm and replaced it
with a simple loop, the remaining tRNAs could be folded
into a typical clover-leaf secondary structure (Liang et al.
2014). Between tRNA-Asn and tRNA-Cys, a 31-bp sequence
was identified as the origin of L-strand replication (OL),
which could be folded into a hairpin structure (8bp stem
and 13bp loop). The A+ T-rich (63.31%) control region
(905 bp) was located between tRNA-Pro and tRNA-Phe. The
termination-associated sequence (TAS) and the conserved
sequence blocks (CSB1-3) were found in the control region.

We had proceeded the molecular evolution analysis of mito-
chondrial DNA by using MEGA5.1 (Tamura et al. 2011).
Phylogenetic analysis indicated that Yaoshania pachychilus
had the closest relationship with  Metahomaloptera
omeiensis (Teleostei, Cypriniformes, Homalopteridae,
Metahomalopterinae) (Li et al. 2014) which is a demersal fresh-
water fish (Figure 1).

We think these data will contribute to uncover the related
generic groups, the genetic and evolutionary relationships
among Homalopteridae in the Cypriniformes in different areas
of Chinese Mainland and Asia.
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Table 1. Characteristics of the mitochondrial genome of Yaoshania pachychilus

Spacer (+), Strand

Gene Start position Stop position overlap (—) Start code Stop code Size (bp) (sense)
tRNA-Phe(GAA) 1 69 0 69 H
12sRNA 70 1021 0 952 H
tRNA-Val(UAC) 1022 1094 0 73 H
16sRNA 1095 2772 0 1678 H
tRNA-LeuT(UAA) 2773 2847 +1 75 H
ND1 2849 3823 +5 ATG TAG 975 H
tRNA-lle(GAU) 3829 3900 -2 72 H
tRNA-GIn(UUG) 3899 3969 +1 71 L
tRNA-Met(CAU) 3971 4039 0 69 H
ND2 4040 5083 +1 ATG TAG 1044 H
tRNA-trp(UCA) 5085 5155 +2 71 H
tRNA-Ala(UGC) 5158 5226 +1 69 L
tRNA-Asn(GUU) 5228 5300 0 73 L
oL 5301 5331 0 31
tRNA-Cys(GCA) 5332 5397 +1 66 L
tRNA-Tyr(GUA) 5399 5466 +1 68 L
Cox1 5468 7018 +1 GTG TAA 1551 H
tRNA-Ser1(UGA) 7020 7090 +2 71 L
tRNA-Asp(GUQ) 7093 7165 +13 73 H
Cox2 7179 7868 +1 ATG T 690 H
tRNA-Gly1(GCC) 7870 7945 +1 76 H
ATP8 7947 8114 -10 ATG TAA 168 H
ATP6 8105 8788 —1 ATG TAA 684 H
Cox3 8788 9573 —1 ATG TAA 786 H
tRNA-Gly2(UCC) 9573 9644 0 72 H
ND3 9645 9995 -2 ATG TAG 351 H
tRNA-Arg(UCG) 9994 10063 0 70 H
ND4AL 10064 10360 —7 ATG TAA 297 H
ND4 10354 11736 —1 ATG TAG 1383 H
tRNA-His(GUG) 11736 11805 0 70 H
tRNA-Ser2(GCU) 11806 11873 +1 68 H
tRNA-Leu2(UAG) 11875 11947 0 73 H
ND5 11948 13786 —4 ATG TAA 1839 H
ND6 13783 14304 0 ATG TAA 522 L
tRNA-GIu(UUCQ) 14305 14373 +5 69 L
Cytb 14379 15515 +4 ATG T 1137 H
tRNA-Thr(UGU) 15520 15591 -2 72 H
tRNA-Pro(UGG) 15590 15659 0 70 L
D-loop 15660 16564 0 905

gil284507241|djlAP010774.1|_Cressostoma_lacustre
gi[T45749088 jgb|KPO0S457. 1| _Vanmanenis_pingchowensis
gi 589201822 g6 KMO77 128.1|_Metshomalopters_cmeiensis

Protomyzon_pachy chilus (Yaoshania pachychilus) =

gi| 566.028184|gb|KF7227132.1| _Ples iomyzon_baotingensis
gi|222858580 |abj|AF011232 1|_Sewellia_linecists
gi|296581562|gb| LX155722.1| _Jins hsig_sinensis

QilBe21 17282 5|8 207 72 1|_Lepturichthy s _fimbrists
gi|220961558| gb|F JO0 5388, 1|_Sinogsstromyzon_pulierss

i |SE9TET 945 | gb|KF 7 11948.1|_Sincgas tromyzon_sichangensis
gilg2081807)gb|0Q028424. 1| Misgurnus _anguillicaudstus
gil11922530 2jdbjlAB242181.1_Acantopsis _choirarhynchos

i|115225401 |dtj|AB242188.1|_Pangic_anguillris
gil22858 1520 |gb | IX155735. 1|_Sinibotis_s uperciliaris
gil272290800jgbJQ220103. 1|_Leptobetis_elongsta
gi[724521458)gb|KIM292222, 1|_Parabotis_fascists

gi| 1102287 57)d 6j| AP009047.1|_Cyprinus_carpic

gilo 208 1723 |gb|DQ026432. 1| _Megalcbrama_smblycephala
il 1192250024d 6j| AB2188886.1_Tinca_tinca
gi|15079188{refINC_002233.2|_Danio_rerio

gi|182179648 |doj|AP00S4 75.1|_Homo_sapiens

—

Figure. 1. Phylogenetic tree was constructed using whole mitogenomes of Yaoshania pachychilus and other closely related organisms.
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