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o 12 DNA
2. OmL Eppendorf 500UL HOM huffer
, (80mmol/ I, EDTA, 100mmol/ L. Tris, 0. 5% SDS)  10UL
, K(0. 15mg/ mL), 56 'C 3h
(10, 11] 500UL 300UL R
, mtDNA ND4 ( (0.7 ) , 0. 5mlL 70%
) [12] ND4 , TE )
, -207C
[13—15] mtDNA ND4 1.3 PCR PCR :
L11958 ND4: 5- GGAGGCTA CGGCATAATACGAA- 3
: H 12786 Leu: 5- GGITCCTAAGACCAA CGGATG- 3
PCR 60UL, 50ng
DNA , : 10x buffer 6UL,
dNTPs 1UL( 10mmol/ L) , 3UL( 10pmol/ L), Taq
3U PCR :HUC 3min,
1 :UC 305,50C  305,72C  Imin,
1.1 Er (Hemibagrus ) £ | 35 ’ 72¢ Smin
(H . macropterus) 95%
1.4 DNA (Alignment)
’ X Clwstal X' GenBank
ND4 ,
! (AAAGAC)
Tab. 1 Specimens and their localities in the present study MEGA2. 1[ 17] ( NJ) ,
( Bootstrap analysis) ,
Catalog No. Abbreviation Species Location Drainage 1000
1 JY P. m'n'dus MEGA 2. 1
2 YY1 P. nitidus
3 YY2 P. nitidus 2
4 YY3 P. nitidus
> e P itdus 21 ND4 tRNA
6 TY 1 P. nitidus
7 TY2 P. nitidus 772bp( ko617
8 TY3 P. nitidus ND4 3 ; 618686 tRNA-His; 687753
? HEBI P nitidus tRNA-Ser; 754772 tRNA-Lew 5 )
10 HEB2 P. nitidus
11 HEB3 P. ritidus 108 .81 MEGA2. 1
12 HEB4 P. nitidus Statistic (
13 HEBS P. nitidus 2) AT G C
14 HEB6 P. nitidus
15 o P nitidus 32.0% 27.3% 14.2%  26.5%
16 FY2 P. nitidus 31.5% 26.6% 14.5%  27.4%,
17 kY3 P. nitidus 2
18 Y4 P. nitidus
19 vys P. eupazon ATG C 31.8% 27.1% 14.3%
20 YY6 P. eupggon 26.6%,A+ T 58.9%, G+ C
21 YY7 P. eupagon 40.9% ,A+ T G+ C
22 YY8 P. eupagon
23 YY9 P. eupagon ?
24 YY10 P. eupagon ) ATGC ’ G
25 X H. maa@terus
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2
Tab. 2 Base composiion for the ND4 gene and the adjacent tRNAs sequences of P. nitidus samples from
different drainages and P. eupogon samples. Avg. indicates the average quantities of nucleotide
T C A G 1 G1 Al G-1 2 G2 A2 G2 T3 G3 A3 G-3
YY2 27.2 2.7 31.9 14.2 260 24.4 30.6 19.0 35.3 26.7 20.9 17.1 2.3 28.9 44.1 6.6
TY2 27.2 26.6 31.9 14.3 26. 1 4.1 30.7 9.1 353 267 209 17.1 2.3 2.9 44.1 6.6
FY2 21.3 2.7 31.7 14.2 256 4.4 31.0 19.0 35.7 26.7 20.5 17.1 2.7 28.9 43.8 6.6
YY4 21.3 26.6 32.0 14.1 2600 4.4 3.6 9.0 35.3 26.7 209 17.1 2.7 28.5 44.5 6.3
FY4 21.3 2.6 32.0 14.1 260 4.4 30.6 9.0 353 267 209 17.1 2.7 28.5 44.5 6.3
TY3 27.2 2.6 32.2 14.0 257 4.5 30.7 9.1 353 26.7 209 17.1 2.7 2.5 44.9 5.9
HEBS 21.5 2.3 32.1 14.1 260 4.4 30.6 9.0 353 267 209 17.1 21. 1 21.7 44.9 6.3
HEB6  27.5 2.3 32.1 14.1 2600 4.4 3.6 9.0 35.3 26.7 209 17.1 21. 1 21.7 44.9 6.3
HEB4  27.5 2.3 32.1 14.1 260 4.4 30.6 9.0 353 267 209 17.1 21. 1 21.7 44.9 6.3
HEB3 21.5 2.3 32.1 14.1 2600 4.4 3.6 9.0 35.3 26.7 209 17.1 21. 1 21.7 44.9 6.3
HEB1 27.6 26.2 32.2 14.0 261 4.1 30.7 9.1 35.3 26.7 209 17.1 21.5 21.7  44.9 6.3
HEB2 27.6 2.3 31.9 14.1 2600 4.4 3.6 9.0 35.3 26.7 209 17.1 21.6 27.8 44.3 6.3
YY1 21.3 26. 6 32.0 14.1 260 4.4 30.6 19.0 35.3 26.7 209 17.1 20.7 28.5 44.5 6.3
FY1 21.0 2.5 32.2 14.2 256 4.8 30.6 9.0 35.3 264 213 17.1 2.2 2.4 44.7 6.6
YY3 2]. 4 26.3 32.0 14.3 26. 1 4.1 30.7 9.1 35.3 26.7 209 17.1 20.7 28.1 44.5 6.6
FY3 21.2 2.6 31.9 144 260 24.4 30.6 9.0 35.3 26.7 209 17.1 2.3 2.5 44.1 7.0
JY 21.3 2.6 31.7 144 260 24.4 30.6 19.0 353 267 209 171 2.7 8.5 43.8 7.0
TY1 27.2 2.6 31.9 14.4 260 4.4 30.2 19.4 35.3  26.7 20.9 17.1 2.3 28.5 44.5 6.6
YY5 2.5 27.5  31.5 145 240 2.0 30.6 19.4 349 27.1 209 171 2.4 2.4 431 7.1
YY8 2.6 21. 4 31.5 14.5 240 2.0 30.6 19.4 35.3  26.7 20.9 17.1 20.4 2.4 43.1 7.1
YY6 2.6 2.4 31.5 145 240 2.0 30.6 19.4 353 267 209 171 2.4 2.4 431 7.1
YY9 2.6 21. 4 31.5 14.5 240 2.0 30.6 19.4 35.3  26.7 20.9 17.1 20.4 2.4 43.1 7.1
YY7 26.6 27.4 31.5 14.5 240 2.0 30.6 9.4 35.3 26.7 209 17.1 2.4 2.4 43.1 7.1
YY 10 2.6 21. 4 31.6 144 240 2.0 30.6 9.4 35.3 267 209 17.1 20.4 2.4 43.5 6.7
JX 25.8 2.7 30.6 149 240 2.0 31.0 9.0 35.3 26.7 209 17.1 8.0 33.3 40.0 8.6
Avg. 27. 1 2.8 31.8 14.3 25.4 4.8 30.7 9.1 353 267 209 17.1 2.6 2.8 44.0 6.6
2.2 ND4 tRNA R 58—
62; 11 —14,
MEGA2. 1 Statistic s
(3 3 ;
ND4 {RNA ,
0—7; 0—3, )
( ) :
ND4 tRNA , ,
1—2, 0 [18]
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3 ND4 tRNA ( (
Tab. 3 Numbers of transitions (bwer triangle) and transversions (upper triangle) for the ND4 gere and the adjacent
tRNA gene sequences for P. nitidus sanple from different areas and P. ewpogon samples
YY2 TY2 FY2 YY4 FY4 TY3 HEB5 HEB6 HEB4 HEB3 HEBI HEB2 YYI FYI YY3 FY3 JY TYIYY5YY8YY6YY9YY7 YYI0 )X
YY2 0 3 0 0 0 1 1 1 1 0 0 0 2 1 1 0 1 12 12 12 12 12 12 12
TY2 1 3 0 0 0 1 1 1 1 0 0 0 2 1 1 0 1 12 12 12 12 2 12 12
YY4 4 5 4 0 0 1 1 1 1 0 0 0 2 1 1 0 1 12 12 12 12 12 12 12
Fy4 2 3 2 2 0 1 1 1 1 0 0 0 2 1 1 0 1 12 12 12 12 12 12 12
TY3 3 4 3 3 3 1 1 1 1 0 0 0 2 1 1 0 1 12 12 12 12 12 12 12
HEBS 3 4 3 5 3 2 0 0 0 1 1 1 3 2 2 1 2 13 13 13 13 13 13 13
HEB6 3 4 3 5 3 2 0 0 0 1 1 1 3 2 2 1 2 13 13 13 13 13 13 13
HEB4 3 4 3 5 3 2 0 0 0 1 1 1 3 2 2 1 2 13 13 13 13 13 13 13
HEB3 3 4 3 5 3 2 0 0 0 1 1 1 3 2 2 1 2 13 13 13 13 13 13 13
HEBI 5 6 5 7 5 4 2 2 2 2 0 0 2 1 1 0 1 12 12 12 12 12 12 12
HEB2 4 5 4 6 4 3 1 1 1 1 1 0 2 1 1 0 1 12 12 12 12 12 12 12
YYr 2 3 2 4 2 1 1 1 1 1 3 2 2 1 1 0 1 12 12 12 12 12 12 12
FYr 3 4 2 5 3 2 2 2 2 2 4 3 1 3 3 2 3 14 14 14 14 4 14 14
YY3 3 4 3 5 3 2 2 2 2 2 4 3 1 2 0 1 2 1 11 11 1 1 13
FY3 5 6 5 7 5 4 4 4 4 4 6 5 3 4 2 1 2 1 1 1 11 1 1 13
Y 4 5 4 6 4 3 3 3 3 3 5 4 2 3 1 3 1 2 12 12 12 12 12 12
YT 5 6 5 7 5 4 4 4 4 4 6 5 3 4 4 6 5 3 13 13 13 13 13 13
Y5 & 68 68 € 6 59 6 6 6 61 63 & 6 6 6 6 6 O o 0 0 0o o 4
YY8 61 &2 & 6l 61 58 €O 6O €O 60 62 61 ¥ O O &2 6l H 1 o 0 0o o0 4
YY6 61 &2 6 6l 6 58 @ @O @O 60 62 60 Y O O & 61 H» 1 0 o 0 o0 4
YYO 61 & & 6l 61 58 @O @O @O 60 62 6 H¥ €O O & 61 H 1 0 0 0o o 4
YY7 61 &2 & 6l 61 58 €O @O @O 60 62 6 H O O 2 61 H 1 0 0 0 0 4
YYIO 00 61 6 & 6O 57 H» H H 59 61 6O 8 H H 6 © 8 2 1 1 1 1 4
X € 68 68 & & 61 6 6 6 61 61 & & B B 666 & 0 4 42 42 42 £ 4
2.3 / 2.4
Kimura Kimura NJ
ND4 tRNA / 1, , 1000
(4 4 80%
0.000—0. 012, , ,
0. 000—0. 003, , 100% ;
0.097 —0. 108, , , 100%
/
0. 333—6. 15, / 1,

/
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Fig. 1 The neighbor pining (NJ) tree of P. nitidus samples in different drainages and P. eypogon samples.
Numbers a the modes indicate bootstrap values beyond 90 percent of 1000 replicates for NJ tree
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MITOCHONDRIAL DNA ND4 GENE SEQUENCES VARIATION
OF TWO PELTEOBAGRUS SPECIES

DING YanWei" % PENG Zue-Gang', ZHANG Xur P’ and HE Shurs-Ping'
( L Institwee ¢ Hydrobiology , the Chinese Academy o Sciences, Wuhan 430072 2. Gollege o Fishary, Huazhong Agricubwal Unwersity , Wuhan  430070)

Abstract: Species of Pelieobagrus nitidus and Pelteobagrus eupagon are endemic to East Asia, which are the specimens in the
present study. MiDNA ND4 ( plus three 3 flanking tRNAs: histidine tRNA, serine tRNA and partial leuane tRNA) gene se-
quence variations of these two species from different drainages were studied in the present study. About 772 base pair sequences
were obtained through PCR amplification. Sequence analysis was conduded using MEGA2. 1 sofiware. H emibagrus macrgterus
was selected as out-group. The Kimura s 2- parameter distances were calculated. The genetic distances among P. nitidus were
from 0. 000 to 0. 012, and the genetic distances among P. eupogon were fram 0. 000 to 0. 003. The genetic distances between
P. nitidus from different drainages and P. eypogon were from 0. 099 to 0. 108, which suggest that P. nitidus and P. ewpogon
are two valid species. The gendic distances among P. nitidus from different drainages were small, the same as P. nitidus in the
same drainages. The possible reasons are the following: (1) there are frequent gene flow among P. nitidus samples from different
drainages; (i) the evolution rate of the Fast Asian bagrid mitochondrial DNA is relatively slow; (iii) the human economic activi-
ties have probably caused change of genetic population strudure of P. nitidus.

Key words: Bagridae; Pelteobagrus; Mitochondrial DNA ND4 gene; Genetic divergence



