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Tab.1 Sampling locality and sampling sizes of wild, domesticated and genetically selected populations of Megalobrama am-

blycephala
genetic-ecological pattern population name locality sampling size code
wild population 32 Lz
32 YN
32 SS
32 JL
domesticated population 32 HX
32 GA
genetically selected population «“ ) B 32 PJ
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Tab.2 Sequence and annealing temperature of control region and CO | gene primers for mitochondrial DNA of Megalo-
brama amblycephala

(53 /C /bp
amplified region primer sequence(5'-3") annealing temperature fragment size
control region F:ggcteccaaagecagaat 56.4 1033
R:ttctcagggceccatcttaac
CO1 CO I gene F:catcccacgcaactaggatt 49 4 646
R:getetagtgggactgctteg
‘F ;R .
Note: F denotes forward primer; R denotes reverse primer.
DNA ) PCR ()
2 ulL 1.5% k L
(0.5 ug/mL EB) e :%O_;p’z); ) L(nn—l) s 2
, 0.5xTBE, 5 V/em, n , Di ;
25h Gene-Genius k X i
A,GC T) j , L
1.5 DNA
MEGA 4.0 (9] Kimura Two-
Parameter [30]
CO 1 (F), , UPGMA (Neighbor-
ABI 377 Joining, NIJ) (Kimura
16 Two-Parameter )
BLAST GenBank
(Megalobrama amblycephala, NC 010341.1) 2
DNA COI , 21 PCR
BioEdit , DNA CO1 PCR
CLUSTL W (] : 1 2 CO 1
COoI1l 1000bp 700 bp
,  PAUP*4.0b10 B 22 PCR
CO 1 (partition homo- PCR ,
geneity test)?") Arlequin 3.01 [22] ( / )
Fgr @1 (permutation 928 bp; CO 1 581 bp
test) 1000); DNAsp DNA
4.10 (24] (haplotype diversity, DNA
Hd)[zs] (Nucleotide diversity, 7) (261 ,
(average number of nucleotide PAUP*4.0b10 [20]
differences, K), (neutrality test) CO I

Tajima

(27-28)

; (Ha)

(partition homogeneity test)*"],

P >0.05,
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1
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1 DNA PCR
1-4: LZ; 5-8: YN; 9-12: SS; 13-16: JL; 17-20: GA; 21-24: HX; 25-28: PJ. M: 100 bp DNA ladder marker(TAKARA).
1

PCR amplification products of the mitochondrial DNA control region in Megalobrama amblycephala populations
Lane 1-4: LZ; Lane 5-8: YN; Lane 9-12: SS; Lane 13-16: JL; Lane 17-20: GA; Lane 21-24: HX; Lane 25-28: PJ.M: 100 bp DNA
ladder marker(TAKARA). Code for each population is shown in tab.1.

Fig.1

1234 567 8910111213141516171819202122232425262728 M

100

2 DNACOI PCR
1-4: LZ; 5-8: YN;9-12: SS; 13-16: JL; 17-20: GA; 21-24: HX; 25-28: PJ.
M: 100 bp DNA ladder marker(TAKARA). 1

Fig.2 PCR amplification products of the mitochondrial DNA CO I gene fragment in Megalobrama amblycephala populations
Lane 1-4: LZ; Lane 5-8: YN; Lane 9-12: SS; Lane 13-16: JL; Lane 17-20: GA; Lane 21-24: HX; Lane 25-28: PJ. M: 100 bp DNA
ladder marker(TAKARA). Code for each population is shown in tab.1.

2 , 0.943 , , (LZ)
CO I 1 1 509 bp( ;2 0.714
/ ) , 0.800 , ;
0.843, 4 , 2
2.3 7
LZ SS JL YN PJ HX GA
2.3.1 DNA 2.3.2 DNA
DNA
3 7 224 4 , 4
, 64 (haplotype), 31 40 ,
6 12, (m) 0.275% 0.461%
(LZ2) , (K) 4.043 6.800; 2
(GA) 4

18 21 0.122%
DNA 0.857 0.175% 1.800 2.586,
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Tab. 3 Haplotype diversity (Hq) of mitochondrial DNA in wild, domesticated and genetically selected populations of Megalo-
brama amblycephala

population
item LZ YN ss L GA HX PJ
sampling size 32 32 32 32 32 32 32
12 9 11 10 6 8 3

number of haplotypes(/)
(x +SD)

haplotype diversity (Hq)
: 1

Note: Code for each population is shown in tab.1.

0.943+0.011 0.857+0.041 0.929+0.016  0.900+0.027  0.714+0.067 0.800+0.056 0.843+0.040

23 0.193% 2.843, 2.34 (AMOVA)
, 2
; ; 3 7 (Va) (M),
LZ SS (V) 11.54%,
JL YN PJ] HX GA, (Vv) 88.46%, 7
LZ (40 (Fst)  0.115 35,
), (P<0.05 6)
, 0.461% 6.800 Tajima’s D
(P 0.10), , Arlequin 3.01 7
2.3.3 DNA (Fst) P ( 5 7
Kimura (Fst) 0.0109
5 5 , 7 0.133 1 PJ JL
0.000 6 0.003 5 , PJ (Fst = 0.133 1), SS JL
JL (0.003 5), SS (Fst=0.0109)
JL (0.000 6) P ,4 Fsr
4 DNA

Tab.4 Nucleotide polymorphism of mitochondrial DNA in wild, domesticated and genetically selected populations of Mega-
lobrama amblycephala

population
item LZ YN SsS JL GA HX PJ
. . 40 31 36 35 18 21 23
number of variable sites
1%
(x +SD) 0.461+0.065  0.275+0.031 0.359+0.069 0.352+0.057 0.122+0.025 0.175+0.020 0.193+0.029
nucleotide diversity(r)
nucleotide differences(K)
Tajima’s D -0.41808 -0.04571 —-0.73401 —0.08589 —-0.50961 0.57153 —-0.05535
J (P>0.10) (P>0.10) (P>0.10) (P>0.10) (P>0.10) (P>0.10) (P>0.10)

1

Note: Code for each population is shown in tab.1.
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5 DNA ( )
(Fst)( )

Tab.5 Average genetic distances( right-upper diagonal ) and fixation index (Fst) (left-lower diagonal ) from mitochondrial
DNA nucleotide sequences among wild, domesticated and genetically selected populations of Megalobrama amblycephala

sopulation LZ YN SS JL GA HX PJ
Lz ] 0.0013 0.0012 0.0011 0.0018 0.0023 0.0020
(0.0004) (0.0004) (0.0003) (0.0005) (0.0007) (0.0006)
YN 0.0458 ] 0.0009 0.0010 0.0007 0.0028 0.0032
(P>0.05) (0.0002) (0.0002) (0.0001) (0.0007) (0.0007)
ss 0.0442 0.0226 ) 0.0006 0.0016 0.0024 0.0034
(P>0.05) (P>0.05) (0.0001) (0.0004) (0.0007) (0.0007)
I 0.0374 0.0322 0.0109 ] 0.0023 0.0018 0.0035
(P>0.05) (P>0.05) (P>0.05) (0.0005) (0.0006) (0.0008)
GA 0.0574 0.0177 0.0545 0.0702 ] 0.0025 0.0028
(P<0.05) (P>0.05) (P<0.05) (P<0.01) (0.0006) (0.0008)
HX 0.0705 0.0909 0.0722 0.0558 0.0780 ) 0.0014
(P<0.05) (P<0.05) (P<0.01) (P<0.05) (P<0.01) (0.0005)

- 0.0692 0.1028 0.1176 0.1331 0.1005 0.0539 ]

(P<0.01) (P<0.01) (P<0.01) (P<0.01) (P<0.01) (P<0.05)

1

Note: Numbers in parenthesis present the standard error (SE). Code for each population is shown in tab.1.

6 (AMOVA)

Tab.6 Analysis of molecular variance (AMOVA) of wild, domesticated and genetically selected populations of Megalobrama
amblycephala

/%

source of variation dr sum of squares variance component percentage of variance
among populations 6 254.996 1.07135(V,) 11.54
within population 217 1782.906 8.21616(Vs) 88.46
total variation 223 2037.902 9.28750
Fsr=0.11535
A 3 Vo

Note: V, is variance component among populations; ¥}, is variance component within population.

(P>0.05), 1R,
; 2 Fst (P< (HX) ,
0.05), Fer (P<

JL
0.05), LZ

| (A )
— GA

(YN)  Fsr ) | HX

Fst L Pl

(P<0.05) } } ! t | } |
24 0.0012 0.0010 0.0008 0.0006 0.0004 0.0002 0.0000
. 3 DNA
MEGA 3.0 , Kimura
UPGMA
( 9, UPGMA (Unweighted Pair Group 1 )
Method with Arithmetic means) 7 Fig.3 UPGMA dendrograms of wild, domesticated and

genetically selected populations of Megalobrama amblycephala
3 , 7 based on the average genetic distances from nucleotide se-
quences of mitochondrial DNA
4 Code for each population is shown in tab.1.
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Mitochondrial DNA analysis on genetic variation of wild, domesti-
cated, and genetically selected populations of blunt snout bream
(Megalobrama amblycephala)

TANG Shoujie, LI Sifa, CAI Wanqi

Key Laboratory of Aquatic Genetic Resources and Utilization, Ministry of Agriculture,Shanghai Ocean University, Shanghai
201306, China

Abstract: Genetic diversity and genetic differentiation of three genetic-ecological populations [“Pujiang
No.1”selected strain F(PJ), two domesticated populations(HX, GA) as well as four wild populations(LZ, YN, SS,
JL)] of blunt snout bream (Megalobrama amblycephala) were analyzed by using combined nucleotide sequences
of control region and CO I gene of mitochondrial DNA (mtDNA). The results showed that: (1) Sixty-four haplo-
types were defined in analyzed seven populations, in which no haplotype was shared among populations. (2) The
haplotype diversity(Hy), number of variable sites, nucleotide diversity(z) and average number of nucleotide dif-
ferences(K) were 0.857-0.943, 31-40, 0.275%—0.461% and 4.043—6.800, respectively in four wild populations.
The four corresponding parameters were 0.714—0.800, 18-21, 0.122%-0.175% and 1.800-2.586, respectively in
two domesticated populations, which were lower than those in the four wild populations. Likewise, those parame-
ters were 0.843, 23, 0.193% and 2.843, respectively in genetically selected strain F;, which were lower than those
in the four wild populations but higher than those in two domesticated populations. The above four genetic diver-
sity parameters showed the same trend of change among seven populations. (3) For the seven populations studied,
average genetic distance between populations ranged from 0.000 6 to 0.003 5. The pairwise Fsr value between
populations ranged from 0.010 9 to 0.133 1. For pairwise Fsr value between populations, P value of permutation
test were significant(P<0.05) between GA, HX and PJ populations, but no significant P value(P>0.05) were de-
tected between four wild populations. The results indicated that distinct living environments (natural waters and
closed fishponds) and artificial selection( strictly and orderly scientific breeding) had a strong impact on the
population genetic structure, making difference in genetic variability and genetic differentiation between different
types of genetic-ecological populations.

Key words: Megalobrama amblycephala; wild population; domesticated population; genetically selected popula-
tion; genetic-ecological; mitochondrial DNA; genetic variation
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