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Genetic Diversity of the mtDNA 16S rRNA and 12S rRNA Genes in

the Population of Misgurnus anguillicaudatus from North Henan

DU Qryan,DONG Fang-juan, CHANG Zhong-jie
(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to accurately evaluate the diversity of germplasm resources, to provide basic
data and theoretical guidance for the genetic breeding of loach, the mtDNA 16S rRNA and 12S
rRNA genes fragment of 11 individuals from the population of M. anguillicaudatus from the
Xinxiang of Henan were amplified by PCR. The genetic diversity and sequence variation were
studied via Using Clustalw 2. 0 and DNAsp 4. 10 software. These results indicated that the
sequence variation among individuals were 0. 97% and 0. 25%. The genetic divergence was
exceptionally low and the evolution rate of 16S rRNA was four times that of 12S rRNA. For the
mtDNA 16S rRNA and 12S rRNA genes,the average genetic distance among the haplotypes in the
population was 0. 002 7 and 0. 001 6, and the haplotype diversity was 0. 873 and 0. 327. The
nucleotide diversity of the 11 individuals was 0. 002 65 and 0. 000 81,and the average number of
nucleotide differences was 1. 636 and 0. 327. The results demonstrated that the genetic diversity of
the population of M. anguillicaudatus from North Henan was very low and the protection for the
population is necessary.

Key words: Misgurnus anguillicaudatus ; genetic diversity; 16S rRNA gene; 12S rRNA gene

(Misgurnus anguillicaudatus) (Misgurnus) ,
(Cypriniformes) (Cobitidae) 2 : DNA
:2014-04-10
. (30771666)

(1965, s , s . E-mail:041019@htu. cn



138 43
. —20 C
tral | Ll RAPD 1.2.2 16S rRNA
16S-F; 5'-CGCCTGTTTACCAAAAAC
, ; AT-3"  165R:5-CCGGTCTGAACTCAGATCA-3',
td RAPD 620 bp, 12S rRNA
, . Lo 12SF: 5-GGTAAAACTCGTGCCAGC-3' 12SR: 5-
SSR 6 GGTGTAGCGAACGAAGTG-3', 450 bp,
) ; o ( ) o
SSR 4 1.2.3 PCR 2 X Taq Plus Master
) Mix( ) PCR
R DNA (mtDNA) , :2X Taq Plus Master Mix 25 uL,
il , mtDNA 2 pL(10 pmol/pL), DNA 2 L
(Cyt) b D-loop ( 50 ng), 50 pl, PCR
:Yang % Biometra , 95 C
Cytb ; Doadrio ™/ Cytb 3 min; 94 C 40 s, 53 C/57 °C (16S rRNA/12S
; Yuichi rRNA) 1 min, 72 C 1 min, 35 ;72 °C
(] D-loop 10 min,PCR 1% )
o ., UNIO-10 DNA
i 18S rRNA 12S [ ( ) i
rRNA.16S rRNA, Cyt b .D-loop o ( )
, 18S rRNA , D-loop .
. 1.2.4 NCBI
o BLAST s 16S 125
. rDNA . Clustalw 2. 0 ,
, o DNAsp 4. 10
, . . / . ‘
. ; 1 MEGA 4.0 ;
, o Kimura 2-parameter , UPGMA
o . (Bootstrap) 1 000,
) ) 16S rRNA 2
12S rRNA , 2.1
, . 11 16S rRNA 128
rRNA , 621,407 bp
1 o 12S rRNA T.C.A.G
1.1 4 23 1%, 24. 0%,
. 3004%.22.5%C D, A+T.C+G
. . N 53, 5% .46. 5%, 11 6
, 11, N1—NI11, , 0.97%., A/G
1.2 (transition) 255,364,382, T/C
1.2.1 DNA 124.575,A/T (transversion) 355,
, - Lz, DNA / (Ts/Tv) 50, )

7 .



11 : DNA 16S rRNA 125 rRNA 139

16S rRNA 407 bp  T.C.A.G , 76 T/C ,
4 22. 7% . 26. 7% . 0 25%., 191 A / ,
30, 2%.20. 4% C 1), A+T.C+G 3 .16S rRNA 12S rRNA
52. 9% .47. 1%,11 1 4,
1 16S rRNA  12S rRNA %
16S rRNA 12S rRNA
T C A G T C A G
N1 22.6 26.8 30. 2 20. 4 23.2 24.0 30. 2 22.6
N2 22.9 26.5 30. 2 20. 4 23.2 24.0 30. 2 22.6
N3 22.6 26.8 30. 2 20. 4 23.2 24.0 30. 3 22.4
N4 22.6 26.8 30. 2 20. 4 22.9 24,2 30.4 22.5
N5 22.9 26.5 30. 2 20. 4 23.0 24.1 30. 6 22.3
N6 22.7 26.8 30.0 20. 4 23.1 24.0 30.5 22.4
N7 22.6 26.8 30. 2 20. 4 23.1 24.0 30.5 22.4
N8 22.6 26.8 30. 2 20. 4 23.1 24.0 30.5 22.4
N9 22.6 26.8 30. 2 20. 4 23.1 24.0 30. 3 22.6
N10 22.6 26.8 30. 2 20. 4 23.1 24.0 30. 2 22.7
N11 22.6 26.8 30. 2 20. 4 23.1 24.0 30.5 22.4
22.7 26.7 30. 2 20. 4 23.1 24.0 30. 4 22.5
2.2 ,Mad4  Ma7 , 2 , 128
2 .11 16S rRNA rRNA 3 (Mahl — Mah3)
0. 002 65, , 2 C 2,
1 636, 0. 873, 11 128 mtDNA , 11
rRNA 0. 000 81, 2 .
0. 327, 0. 327, Mal
5 Mab6
Ma3
2 16S rRNA 12S rRNA Mas
Ma2
Mad
Ma7
Pd
16S rRNA 6 7 0.873 0.002 65 1.636 &
#8
12S rRNA 1 3 0.327  0.000 81  0.327 Tt
Ci
’ MEGA 4.0 0“05 0“04 0.‘03 0.|02 0.‘01 0.60
2 rRNA Lm. (NC 008677.1); Ci. (M91245.1); Cs.
. 16S rRNA (AY526868.1); Pd. (AY009148. 1),
0. 006 5, 0. 001 6, 1 16S rRNA UPGMA
O. 002 70 125 rRNA O’\’ Mah3
0. 002 5, 0. 001 6, Mihi
. — Mah2
2.3 UPGMA Pda
(UPGMA) Cs
16S rRNA  12S rRNA Lm
. , 16S rRNA 7 =
(Mal — Ma7) 9 (1, 0.05  0.04  0.03 002 001  0.00

Mal . Ma2.,Ma3, Ma5, Ma6 , 9 2 12S rRNA UPGMA



140 43
3 2%, .
mtDNA 0 002 7
, mtDNA (16SrRNA) 0. 001 6(12S rRNA), ,
s [14]
mtDNA 16S rRNA 12S rRNA ,
s PCR . (21l
. 01 % ~95 % ° ’
( )M ; (
,16S rRNA ) s
0. 25%,12S rRNA 0. 97%., .
16S rRNA 12S rRNA 2 s
;12S rRNA
16S rRNA 4 (1 [1] Khan M R, Arai K. Allozyme variation and genetic dif-
i ferentiation in the loach Misgurnus anguillicaudatus
[J]. Fisheries Science,2000,66(2) :211-222.
[2] ) .3
1. : ,2009,
[7]
° 37(11) :37-42.
12S rRNA [3] ) s
/ 5 0,168 rRNA , RAPD Ul ,2001,47(1) :89-93.
, [ S
DNA LIl , 2003, 22
o / 20 DNA
(1) :6-9.
[16]
’ [5] , , .
2 o [JJ. ,2010,34(5) :966-972.
/ (6] . . - 4
L. .2009.28
- (4) 453458,
’ [7] , , .o 165
mtDNA 2 rRNA.COI  Cyt b [J].
° ,2009,5(3) :46-52.
R [8] Yang C T,Cao L, Wang W M, et al. Comparative and
, evolutionary analysis in natural diploid and tetraploid
mtDNA weather loach Misgurnus anguillicaudatus based on
cytochrome b sequence data in central China[J]. Envi-
ron Biol Fish,2009,86(1):145-153.
[18]
mtDNA ° ’ [9] Doadrio I, Perdices A. Phylogenetic relationships
0. 002 65(16S rRNA) 0. 000 81 among the Ibero-African cobitids ( Cobitis, cobitidae)
(12S rRNA); 0. 873 (16S based on cytochrome &6 sequence dat[]J]. Molecular
rRNA) 0. 327(12S rRNA), Phylogenetics and Evolution,2005,37(2) :484-493.
(143 [10] Yuichi K,Katsutoshi W,Shin N,etz al. Population ge-
’ ° netic structure, diversity and stocking effect of the
Shaklee . 3

0. 90.0. 30,0. 05
; [20] ,DNA

oriental weatherloach (Misgurnus anguillicaudatus)
in an isolated island[ J]. Environ Biol Fish, 2011, 90
(3):211-222. ( 146



146 43
PRRSV.CSFV  PCV2 Lyl [8] . , ,
,2013,42(2) :123-127. Lyl ,2014,42(2) ;206
[3] . . , RT-PCR 208.
3 [Jl. [9] . . ,
,2013(17) ;275-277. [Jl. ,2012(3);
[4] , , , 132-134.

(5]

(6]

[7]

Lyl .
2014,29(1) :232-238.
0.
,2012,27(5) :150-156.

s s s FeyR 1l b

0.
,2012,41(4);139-142,145.
. . . .PRRSV IFN-y
L. ,2013(5) :275-276.

[10] Chen M,Xie H,Yang L,et al. In vitro antrinfluenza
virus activities of sulfated polysaccharide fractions
from Gracilaria lemanei formis[]]. Virol Sin, 2010,

25(5) :341-351.

[11] ; , . PRRSV
L1l ,2013,33(6):
808-812.
[12] ’ , .
L. ,2012(10) : 28

101110 1110111011110 [ 1110111140 1110111140 1101114011140 1110111401110 111401110 1110111011110 1110|1110 1110111011101 11140 1110111140 1110111011140 1110114011140 11401110 1110111011110 11101 1110111011110 1101111011101 [1| - || 1]|@-1]

(
[11]

[12]

[13]

[14]

(15]

140 )

. 18S rRNA

LJ]. : ,2009,

47(4) :846-851.

Sambrook J. Molecular cloning: A laboratory manual

[M]. New York: Cold Spring Harbor Laboratory,

1989:931-958.

Rozas ], Sanche-delBarrio ] C, Messenguer X, et al.

DNA polymorphism analyses by the coalescent and

other methods [ ] |. Bioinformatics, 2003, 19. 2496~

2497.

16S rRNA .
,2010,17(3) :471-447.

Avise J C. Molecular markers. natural history and

evolution[ M]. New York:Chapman and Hall, 1994 ;

214-235.
[16] , . . .3 16S
rRNA 0. ,2005,1(1) ; 1-5.
[17] , )
0. ,2001,25(1) ;54-60.

[18] s s s mtDNA D-loop
[l ,2006,28(3) :299-305.
[19] Shaklee J B, Tamaru C S, Waples R S. Speciation and
evolution of marine fishes studied by the electro-
phoretic analysis of proteins[J]. Pacific Science,1982,
36(2):141-157.
[20] . . DNA
AR »2010,35(12) :60-61.
[21] , , ,
16S rRNA [Jl. ,
2010,17(3) . 463-447.



