50

Vol.50, No.2
2019 3 OCEANOLOGIA ET LIMNOLOGIA SINICA Mar., 2019
(Mastacembelus armatus)
*
Cytbh D-loop
( 510006)
(PHA) , (Mastacembelus armatus)
2n=48, 2n=14m+34t, NF=62 24 Cyth D-loop
, (D Cyt b D-loop 1438bp 895bp,
0.656  0.541, 0.00539  0.00817,
5938  6.8053, 2)
0.000—0.018  0.000—0.026, 3) Tajima’s D
Fu's Fs >
; ; Cyth ; D-loop;
Q953; S965 doi: 10.11693/hyhz20181100275
(Mastacembelus armatus)
(Nelson, 2006) ( ,2018)
, ( ,2010) , DNA(mtDNA)
, , (Lynch et al, 1990;
,2011) Cytb  D-loop
( ,2012; , 2016; ,2018), ( ,2011)
DNA
( ,2016; ,2017; ,2018), ,
- ,2018.01—2020.12; ( ) ,201303048
,2017A0007 “

, E-mail: 3507695202@qq.com

,A201601A05

s

:2018-11-16,

s , E-mail: shuhu001@126.com
:2018-12-20



450 50
1 differences, k)
1.1
33 (Mastacembelus armatus) 2
, 39.37¢g, 21
18.90cm, 9 5 4 ) , 100
; 24, ’ 1
2mL ’ ’ 48, 50.0%,
-20°C 48
1.2 ’ 24 ’
(2010) PHA , w7 o17 .
100 2n=14m+34t,  : NF=62 ( 2),
(Olympus-BX51 , ’ 1
10 ’ ’ 2.2 Cyt b  D-loop
S Levan
(1964) 2.2.1 Cyt b D-loop
1.3 DNA Cyt b 1438bp, 4
( ) DNA 17 ATCG
; DNA 24.97% 28.46% 32.75% 13.82%, A+T
1% DNA (53.43%) G+C (46.57%)(  3),
s -20°C, PCR Cyt b ,
,Cyth MaCyt b-F: ( ,2017)
5'-CCA CCGTTGTTATTCAACTACAAGA-3'" MaCyt D-loop 895bp, 6
b-R: 5'-GCTCTGGCGCTGAGCTATC-3'; D- loop 18 A T C G
MaD-loopF: 5'-TTAACTTCC 31.90% 35.25% 19.64% 13.21%,
GCCCCTAACTCC-3' MaD-loopR: 5'-GGGCCCAT A+T (67.15%) G+C (32.85%),
TTTAACATCTTCAGTG-3" PCR DNA
(2016) Cyth T KRS AR RS A i
94°C 2min 35 R : Tab.1 The number of M. armatus chromosome
94°C 45s, 58°C 45s, 72°C 72s; 72°C (%)
10min D-loop 94°C 2min, <41 24 24.0
(2008) PCR 1% 42—43 14 14.0
44—45 10 10.0
’ ’ ’ 46—47 1 1.0
48 50 50.0
1.4 >49 1 1.0
SeqMan II  ClustalX2.0
, DNASP5.10 2.2.2
MEGAS5.05 (Cyt b  D-loop) DNASP5.10 MEGA5.05 ,
( (Number (
of Haplotypes, /) (Haplotype (gene) Cytb  D-loop)
diversity, Hd) (Nucleotide diversity, Cyt b ,
Pi) (Average number of nucleotide (k) (Hd)
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(Pi) 5.938 0.6560  00539( 4)
D-loop, ( 0.02—0.20,
(k) (Hd) 0.05—0.30), Shaklee (1982)
(P1) 6.805 0.541 0.00817 ( 4)
2.2.3 Cyt b D-loop ,
, 2.2.4 (Cyt b
, R D-loop) Tajima’s D Fu’s Fs
MEGA5.05 , DNASP5.05 , ,
b Tajima’s D Fu’s Fs
Cyth , 24 , P (P<0.05 ),
0.005, 8 ; D-Loop
0.000—0.018 Tajima’s D Fu’s Fs , P
5 (P<0.05 ),
D-loop , 22 7
0.008, 7 3
0.000—0.026 ,
6 3.1
F2 KRR EEET KEE , ’
Tab.2 The relative length and arm ratio of M. armatus
chromosome 5
1 6.47+0.20 1.274+0.09 m
2 6.11+0.25 1.14+0.05 m ( , 1998)
3 591+0.15 1.13+£0.08 m
4 5.78+0.18 1.32+0.07 m 2n=48, 2n=14m+34t,
5 5.63+0.03 1.17+0.03 m 2n=48t(
6 5.43+0.13 1.28+0.14 m
7 5.27+0.08 1.41£0.08 m > 1985) ’
8 4.36+0.33 © t ’
9 4.13+0.00 © t ’ ’
10 4.10+0.48 0 t
11 3.90+0.28 0 t ,
12 3.80+0.08 o t 33 ,
13 3.59+0.18 o t ;
14 3.54+0.08 o t
15 3.52+0.31 © t ( ) ’
16 3.41+0.25 0 t
17 3.41+0.10 s t ’
18 3.41+0.10 © t : 2n=43t,
19 3.41+0.05 o t ’ 7
20 3.21+0.41 o t > > P
21 3.1320.03 o t ) ( )
22 2.98+0.03 © t (1987)
23 2.80+0.31 © t , , Nelson(2006)
24 2.68+0.03 o0 t DNA
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Fig.1 The karyotype of M. armatus

T3 KRERIIK Cyt b 70 D-loop HBE K
Tab.3 The base constitutions of Cyt b gene and mtDNA D-loop sequences of M. armatus

A T(U) C G AT G C
Cyth 24.97% 28.46% 32.75% 13.82% 53.43% 46.57%
D-loop 31.90% 35.25% 19.64% 13.21% 67.15% 32.85%

T4 KRSEL S HESHER

Tab.4 The genetic diversity parameters of M. armatus

(Hd) (Pi) (k)

Cytb 8 0.656 0.00539 5.938
D-loop 7 0.541 0.00817 6.805

RS5 KFH Cyth FIIRGFREAEEES
Tab.5 The genetic distances of the Cyt b’s haplotypes

Hapl Hap2 Hap3 Hap4 Hap5 Hap6 Hap7 Hap8

Hapl

Hap2 0.001

Hap3 0.001 0.002

Hap4 0.001 0.002 0.002
Hap5 0.013 0.012 0.014 0.014
Hap6 0.017 0.016 0.018 0.018 0.004
Hap7 0.015 0.014 0.016 0.016 0.002 0.002
Hap8 0.001 0.002 0.002 0.002 0.014 0.018 0.016

F 6 KRG D-loop FF 5 R EE 8 HYIRIERE R
Tab.6  The genetic distances of the D-loop’s haplotypes
Hapl Hap2 Hap3 Hap4 Hap5 Hap6 Hap7

Hapl

Hap2 0.021

Hap3 0.004 0.025

Hap4 0.020 0.006 0.023

Hap5 0.001 0.022 0.002 0.021

Hap6 0.022 0.001 0.026 0.007 0.023

Hap7 0.022 0.001 0.026 0.007 0.023 0.002
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Nelson(2006)
F 7 KR HAEY Tajima’s D F1 Fu’s Fs #5045 ,
Tab.7 The results of Tajima’s D and Fu’s Fs
Tajima’s D P Fu’s Fs P
Cyt b 0.20510 P>0.10 0.49034 P>0.10 ?
D-Loop 0.12704 P>0.10 0.21762 P>0.10
3.2
> ) , 2011. DNA
D-loop A+T L (10): 49
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, 459
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5 67—75
, , , 2008. 4 fi%
DNA (
( ’ ), (2): 105—110
2014) , , , s , 2010.
Cyth , 32(5): 499—502
0.00539, Grant  (1998) ’ ’ » 2016.
DNA Cyt b D-loop
, ,46(3): 10—15, 51
Cyt b 8; R , , 2013. D-loop
(Hd) 0.656 . (Pelteobagrus fulvidraco)
. ) , 44(3): 728—733
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5.938, , ISSR ) , 40(1): 63—70
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(Hd)  0.541, : =
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6.805, DNA 524—534
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,49(1): 174—182
> s , , 2013. 5
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, 25(2): 302—308

, 2011.

, 35(3): 449—459
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THE KARYOTYPE PATTERN AND GENETIC DIVERSITY OF MITOCHONDRIAL DNA
Cyt b GENE AND D-LOOP SEQUENCE IN MASTACEMBELUS ARMTUS BEIJIANG
RIVER, SOUTH CHINA

LI Fen, CHEN Qi-Ping, HE Pei-Ying, HUANG Xiao-Qi, CHEN Zhong-Kai, ZHOU Hui-Qiang,
ZHONG Dong-Ming, SHU Hu
(College of Life Science, Guangzhou University, Guangzhou 510006, China)

Abstract To study and protect the resource of fish Mastacembelus armatus in the Beijiang River, Guangdong, South
China, 24 individuals were sampled in the river reaches and their chromosomes karyotypes were analyzed. PHA
(phytohemagglutinin) and colchicines were injected in vivo, and the kidney cells were collected and hypotonically air-dried.
The results show that, the diploid chromosome number of M. armatus is 48 and the karyotype formula is 2n=14m+34t,
NF=62. In addition, the sequences of Cyt b gene and D-loop were analyzed using PCR and DNA sequencing, from which a
1438-bp Cyt b gene and a 895-bp D-loop were obtained. The haplotype diversity of the two genes is 0.656 and 0.541, the
nucleotide diversity 0.00539 and 0.00817, and the average number of nucleotide differences 5.938 and 6.805, respectively,
indicating an obvious population genetic diversity. The genetic distance of each individual of the two genes are
0.000—0.018 and 0.000—0.026, respectively, showing a close genetic distance. Moreover, the population size has not
changed as shown in Tajima’s D and Fu’s Fs tests. Therefore, the genetic diversity of the M. armatus population in Beijiang
River regions is intermediate, and the species can be used for artificial breeding.

Key words Mastacembelus armatus; chromosomes karyotype; Cyt b gene; D-loop; genetic diversity



