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Abstract

The complete mitochondrial genome of the first individual Rhinogobio typus collected from the
Yellow River were sequenced and compared with the previously reported complete
mitochondrial sequence of Rhinogobio typus from the Yangtze River. The length of their
circular mitochondrial genome was determined to be 16 599 and 16 608 bp respectively. The
comparison of two mitochondrial genomes revealed 237 base pair substitutions and 17
insertions or deletions (indels), including 182 base pair substitutions and 2 indels in protein-
coding region. Phylogenetic tree was constructed based on complete mitogenomes of the two
populations and closely related 13 teleost species to assess their phylogenic relationship and
evolution.
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Rhinogobio typus, belonging to Cyprinidae and Cypriniformes, is
a genus of common food fish endemic to China. Although it has
small-or-middle body size (commonly 15–35 cm in length and
50–300 g in weight for mature individuals) and a relatively slow
growth, the population size is considerably large, making it a good
source of food. The main food type of Rhinogobio typus is benthic
invertebrates, such as aquatic insects and mollusks. Rhinogobio
typus is usually believed to be distributed only in upper and
middle basin of Yangtze River and Minjiang River (Wang et al.,
2015). However, samples have been recently collected at
Xingyang on the Yellow River for the first time.

In order to provide genetic tools for finding the differences
between it and its normal congeners lived in traditional habitats,
we sequenced its entire mitochondrial genomes and compared
the results with the sequence of entire mitochondrial genomes of
a common individuals living in Yangtze River (downloaded from
NCBI, GenBank: KJ631750.1). In this study, total genomic DNA
was extracted from blood tissues by DNasy Blood & Tissue Kit
(Qiagen, Hilden, Germany). In addition, totally nine PCR primer

pairs were designed according to the mitochondrial genome of
Rhinogobio tyups (Yan et al., 2014) in Yangtze River from NCBI.
The complete mitochondrial genome sequence of Rhinogobio
typus inhabiting in the Yellow River (R. typus I) is 16 599 bp in
length, which is equal to the length of previously reported
mitochondrial genome of the sample from the Yangtze River
(R. typus II). The new mitochondrial genome sequence has been
submitted to DDBJ with the accession number KP883295. The
genome of R. typus I have a genomic organization and structure
identical to R. typus II (13 protein-coding genes, 22 tRNA genes,
2 rRNA genes and a noncoding control region) (Wang et al.,
2013). Additionally, the nucleotide base composition of R. typus I
is 29.4% for A, 28.8% for C, 14.6% for G and 27.2% for T.
Compared with the genome of R. typus II, there are 254 site
differences observed between the two mitochondria genomes,
including 17 insertions or deletions (indels). Among these
differences, 8 base pair substitutions and 10 indels are located
in rRNAs; 2 base pair substitutions and 2 indels are in tRNAs; 182
base pair substitutions and 2 indels are in protein coding region;
and 12 base pair substitutions are in ATPs. These variations
between two distinctive populations provide us very useful
resource to develop genetic markers or tools for discrimination
of the Yellow River population from Yangtze River population.

We then performed phylogenetic analysis and constructed
the tree based on mitochondrial genome sequences of R. typus I,
R. typus II and those 13 closely related species to validate the
taxonomy and phylogenetic relationships (Wu et al., 2010). We
performed maximum likelihood analysis in MEGA6 with 1000
bootstrap replicates (Jiang et al., 2014). The topology clearly
illustrated phylogenetic relationship of R. typus I, R. typus II and
their related species (Figure 1).

Correspondence: Jianxin Feng, Henan Academy of Fishery Sciences,
Zhengzhou 450044, China. E-mail: thankyoulaojiang@163.com

M
ito

ch
on

dr
ia

l D
N

A
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

G
ro

ni
ng

en
 o

n 
08

/1
2/

15
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



Declaration of interest

The authors report no conflicts of interest. The authors alone are
responsible for the content and writing of the paper.

We acknowledge grant supports from National Infrastructure of
Fishery Germplasm Resources of China (2006DKA30470-009). The
authors would like to extend their sincere appreciation to the Deanship of
Scientific Research at King Saud University for funding this Research
(No. RG 1435-012).

References

Jiang YL, Zhang SH, Feng SS, Sun JS, Xu P. (2014). Genome wide
identification, phylogeny and expression of zinc transporter genes in
common carp. PloS One 9:e116043.

Wang BS, Ji PF, Xu J, Sun JS, Yang JH, Xu P, Sun XW. (2013). Complete
mitochondrial genome of Leuciscus waleckii (Cypriniformes:
Cyprinidae: Leuciscus). Mitochondrial DNA 24:126–8.

Wang MR, Liu F, Lin PC, Yang SR, Liu HZ. (2015). Evolutionary
dynamics of ecological niche in three Rhinogobio fishes from the
upper Yangtze River inferred from morphological traits. Ecol Evol 5:
567–77.

Wu XY, Wang L, Chen SY, Zan RG, Xiao H, Zhang YP. (2010). The
complete mitochondrial genomes of two species from Sinocyclocheilus
(Cypriniformes: Cyprinidae) and a phylogenetic analysis within
Cyprininae. Mol Biol Rep 37:2163–71.

Yan SX, Xiong MH, Zhu B, Tian H, Liao XL, Shao K. (2014). The
complete mitochondrial genome of Rhinogobio typus (Teleostei,
Cyprinidae, Gobioninae). Mitochondrial DNA. doi: 10.3109/
19401736.2014.913149.

Figure 1. The phylogenetic tree of two mitochondrial genomes of Rhinogobio typus fromYellow River and Yangtze River with thirteen closely related
species. *Genbank accession numbers of species used in the tree: Rhinogobio typus (Yangtze River):KJ631750.1, Rhinogobio ventralis: KF529530.1,
Rhinogobio cylindricus: KF724884.1, Coreius guichenoti: JF906108.1, Coreius Heterodon: JF906110.1, Hypophthalmichtys molitrix: KJ746949.1,
Hypophthalmichtys nobilis: KJ746966.1, Xenocypris argentea: AP009059.1, Xenocypris davidi: KF039718.1, Metzia longinasus: KF955011.1,
Squalidus argentatus: KF926824.1, Squalidus wolterstorffi: AP011392.1, Ischikauia steenacheri: AB239601.1.
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