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), DNA 2ul (50—
R 100ng/uL), 1uL, ddH,0  20uL
s 1 94°C Smin; 94°C 40s,
Imin( 1), 72°C 1min, 30
, 72°C 10min 1.5%
DNA (mitochondrial DNA, mtDNA)
#£1 COIIF D-loop F 54 13| 4)
> Tab.l1 The amplification primers of CO and D-loop
( , 2000; s sequences
2006) mtDNA , (5"-3" (°0)
CO (+) GTCTTTTAGCCCCAAGCT 48
(Da;zman et al, 1991; CO (-) GTCTGGAGTCACCAATCT
. 2003: Liu ef al, 2010) D-loop(+) CACCCYTRRCTCCCAAAGCYA 57
D-loop(-) GGTGCGGRKACTTGCATGTRTAA
’ ( )
. miDNA PCR , pMD-19  (TaKaRa)
( , 2004) ’
’ «C )
( » Clustal X co
2011) co D-loop GenBank
D-loop ) CcO D-loop ( 2 ; MEGA
> > 4.0 (Tamura et al, 2007)
> s Kimura 2-parameter
, (Lateolabrax japonicus,
1 NC 018045) , (NJ)
1.1 2
2013 6 2.1
14 HT157 1 )
( ) , ,
, -80°C DNA , , :
1.2 , [(2.520.2)cm] [(2.6x
; 0.3)cm] , , [(0.920.1)cm]
, [(1.1£0.1)cm]; , ,
SPSS ; , ,
- DNA (Sambrook ; , [(1.32£0.1)cm] [(0.5%
et al, 1989) (A. wenchowensis) 0.1)cm] D -9, ,
(GenBank :NC_020145) CcO ; A-6; 39—
; (2010) D-loop 42(6/A4—S5), ; 14—15
, 1 ( 6 )
) ; ;
PCR : 2><Taq Premix-Dye 10uL ( 1—2 ;
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1
Fig.1 Acrossocheilusi fish sampled from the rivers and creaks in Xinchang, Zhejiang

2.2 CO D-loop 99.38%, 22 (A-G T-C) 3 (A-C
, CO A-T) 8 (A T ;
775bp, CcO ATGZC 34.50% 31.20% 12.80%

691bp; 14 CcO 21.50%, A+T (65.70%) G+C (34.30%);
99.94%, 6 , T/C D-loop G
A/G 3 0(0) CcO 230
A T G C 31.20% 26.40% , ATG
15.30% 27.10%, A+T (57.60%) G+C T CcoO D-loop 3,
(42.40%); CO , CO D-loop
G 0.003 0.005; 2

D-loop R
1112—1118bp, D-loop 933— (A. wenchowensis) , CO D-loop
939bp; D-loop 0.000 0.011

x3 #HEXEE CONERE(T=/A) D-loop BEE(L=/A)FFNHIERIES

Tab.3 Pariwise genetic distance of CO gene (below diagonal) and D-loop gene (above diagonal) in ZJxinchang

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 — 0.010 0.013  0.010 0.010 0.011 0.012  0.012 0.012 0.010 0.010 0.012 0.013 0.012
2 0.004 — 0.003  0.007  0.000 0.001 0.002  0.002  0.002 0.000 0.000 0.002 0.003 0.007
3 0.003  0.001 — 0.010  0.003  0.004 0.005 0.003 0.003 0.003 0.003 0.003 0.004 0.010
4 0.003  0.001 0.000 — 0.007  0.008  0.009 0.009 0.009 0.007 0.007 0.009 0.010 0.007
5 0.003  0.001 0.000  0.000 — 0.001 0.002  0.002  0.002 0.000 0.000 0.002 0.003 0.007
6 0.003  0.001 0.000  0.000  0.000 — 0.003  0.003  0.003  0.001 0.001 0.003  0.004  0.008
7 0.004  0.003  0.001 0.001 0.001 0.001 — 0.004  0.004 0.002 0.002 0.004 0.005 0.007
8 0.006 0.004 0.003 0.003 0.003 0.003 0.004 — 0.002  0.002 0.002 0.000 0.003 0.009
9 0.003  0.001 0.000  0.000 0.000 0.000 0.001 0.003 — 0.002  0.002 0.002 0.003 0.009
10 0.003  0.001 0.000  0.000 0.000 0.000  0.001 0.003  0.000 — 0.000  0.002  0.003  0.007
11 0.003  0.001 0.000  0.000  0.000 0.000 0.001 0.003  0.000  0.000 — 0.002  0.003  0.007
12 0.003  0.001 0.000  0.000  0.000 0.000 0.001 0.003  0.000  0.000  0.000 — 0.003  0.009
13 0.003  0.001 0.000  0.000 0.000 0.000  0.001 0.003  0.000  0.000 0.000 0.000 — 0.010
14 0.003  0.001 0.000  0.000 0.000 0.000  0.001 0.003  0.000  0.000 0.000 0.000 0.000 —

1—14
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2.3 Cco D-loop
2 CcO ;
(NJ) , : , 2
12 ; s fig
, , fi fi}
, co , 1 fok
99.94% fif
86 Onychostoma macrolepis
Onychostoma lini
Onychostoma barbatum
Onychostoma simum
Onychostoma barbatulum
ssocheilus barbodon
Acrossocheilus hemispinus
100 100 I1ZJxinchang
100! Acrossocheilus wenchowensis
66 100 Acrossocheilus monticola
4|:|: Onychostoma rara
89 Onychostoma alticorpus
Puntius semifasciolatus
Spinibarbus sinensis
69 Scaphiodonichthys acanthopterus
Sinocyclocheilus altishoulderus
Sinocyclocheilus grahami
100, Carassius carassius
98 Carassius auratus auratus
Procypris rabaudi
Cyprinus carpio color
92 100— Cyprinus carpio
[ ‘apeodnor
100 Labeo rohita
Gobiobotia brevibarba
I Squalidus wolterstorffi
Sarcocheilichthys sinensis sinensis
Ctenopharyngodon idella
97 Xenocypris davidi
54 Distoechodon tumirostris
Mylopharyngodon piceus
66 Megalobrama amblycephala
60 Sinibrama macrops
L Rhodeus ocellatus kurumeus
Lateolabrax japonicus
—
0.02
2 DNA CO NJ
Fig.2 Phylogenetic tree on CO sequences of Cyprinidae fishes constructed by Neighbore-Joining method
Bootstrap=1000, <50% , ZJxinchang
3 D-loop
3
(NJ) , :
B b
D-loop 99.36%; (1977) 19 ,
2 2
: (Acrossocheilus) (Lissochilichthys)
, fip ; Kottelat(2000)
fiy fif i f iy
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@i: Sinocyclocheilus grahami
Sinocyclocheilus altishoulderus
Onychostoma simum
100 Onychostoma barbatum
4'_,; Onychostoma lini

66'— Onychostoma macrolepis

Onychostoma barbatulum
Onychostoma alticorpus
Onychostoma rara
Acrossocheilus monticola
Acrossocheilus barbodon
Acrossocheilus paradoxus
Acrossocheilus beijiangensis
Acrossocheilus hemispinus
Acrossocheilus wenchowensis

700

1: Scaphiodonichthys acanthopterus
Spinibarbus sinensis

—— Puntius semifasciolatus

Labeo rohita

Labeo angra

100~ Carassius auratus auratus
Carassius auratus gibelio
Procypris rabaudi
Cyprinus carpio

100— Cyprinus carpio color

93

97

100

69

Rhodeus ocellatus kurumeus
Sarcocheilichthys sinensis sinensis

Squalidus wolterstorffi
Gobiobotia brevibarba
Mylopharyngodon piceus
Ctenopharyngodon idella
Xenocypris davidi
Megalobrama amblycephala
83 Sinibrama macrops

99

Lateolabrax japonicus

005
3 DNA D-loop NJ
Fig.3 Phylogenetic tree on D-loop sequences of Cyprinidae fishes constructed by Neighbore-Joining method
Bootstrap=1000, <50% , ZJxinchang
it (Poropuntius); (2005) , ;
s (1997) ,
(4. R 14
Jishousesis), (2005) , s
, (2000)
R DNA
R DNA,
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( , 2000)
, , (CO ) 13 ,
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MITOCHONDRIAL CO AND D-LOOP CLONING AND THE PHYLOGENETIC
POSITION OF ACROSSOCHEILUS FISH FROM XINCHANG IN ZHEJIANG PROVINCE

PAN Na', MIAO Liang', LI Ming-Yun', GUO Xiao-Fei', ZHAO Liang',

CHEN Jiong', ZHANG Yu-Ming?, LV Yi-Long’
(1. Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo 315211, China;
2. The Water Conservancy Bureau of Xinchang County, Xinchang 312500, China)

Abstract To clarify the taxonomy of an Acrossocheilus fish (denoted by ZJxinchang) captured from Xinchang, Zhejiang

Province, China, by combining morphological observation, we amplified and analyzed the mitochondrial CO  and D-loop
gene and constructed phylogenetic trees. ZJxinchang was similar to Acrossocheilus in external morphology. The entire CO
and D-loop sequences were 691bp and 931—944bp, respectively. The content of A+T was higher than G+C in both CO
and D-loop. The proportion of A+T were 57.30%—57.80% and 65.30%—65.90%, and the content of G was the lowest in the
four bases. Only six transition sites in CO  gene, and several variation sites (transition, transversion, deletion, or insertion)
in D-loop were determined. The average genetic distances of CO

respectively 0.003 and 0.005. Phylogenetic tree (NJ method) based on CO

and D-loop genes among ZJxinchang groups were
and D-loop show that ZJxinchang and
Acrossocheilus wenchowensis cluster closely, and the sequence similarity between them were 99.94% and 99.36% for CO
and D-loop, respectively. The genetic distances of CO  and D-loop between ZJxinchang and A. wenchowensis were 0.000
and 0.011, respectively; both are below species’ divergence (0.05). In addition, the results demonstrate that ZJxinchang is a
geographical group of A. wenchowensis; the morphological variation between ZJxinchang and the type species of A.
wenchowensis might have been resulted from different living environments. D-loop gene evolved faster than CO , and it
is more suitable for exploring the intra- and inter-specific comparability of genus Acrossocheilus. Therefore, the finding
shall be informative to the taxonomic study, and the utilization of Xingchang 4. wenchowensis resources.

D-loop; sequence analysis; phylogenetic analysis

Key words Acrossocheilus; CO
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