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Abstract:The partial mitochondrial DNA D-.oop sequence was amplified in two populations (Egyptian and 88
strain) of Nile tilapia (Oreochromis niloticus) (AJ and XH) and Blue tilapia ( Xia’ao No. 17 0. aureus)
(ALY) by PCR technique. The length of this region was 575 — 581 bp. Compared with its homology one
conserved block ( CSB-D) in the central conserved sequence block domain (CSB) and three conserved

sequence blocks (CSB1 CSB2 CSB3) in the conserved sequence block domain (CSB) were successfully
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identified. A total of 28 haplotypes were detected in 76 individualities. The number of haplotypes was 12 in the

AJ population 10 in the XH population and 9 in the ALY population. Only one haplotype (XH06) was shared

by three populations and one haplotype (XH10) was shared by AJ and XH populations. Genetic diversity
analysis indicated some genetic differentiations between AJ and XH (N, =0.77) AJ and ALY (N, =0.02)

as well as XH and ALY (N, =0.02). The nucleotide diversity (P;) of AJ (0.042 4) or XH (0. 031 1) was
higher than that of ALY (0.001 2). It could be concluded that the purity of ALY was much higher and that

AJ and XH had a high level genetic diversity. The mtDNA D-Loop region could reflect the genetic resource

characteristics and could be used to study genetic diversity of tilapia populations.
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1 mtDNA ( % ) 6 D—loop
Table 1 Nucleotide compositions of mtDNA control
region in tilapia CSBD CSB1
Population A G T C A+T G+C .
Al 28.5 15.7 35.2 20.6 63.7 36.3 4
XH 28.9 15.3 35.4 20.4 64.3 35.7
ALY 29.1 15.1 355 20.3 64.6 35.4 CSB-D CSBI.
Average 28.8 15.4 35.4 20.4 64.2  35.8 CSB2.CSB3 2 AJ
AJ: ; XH: 88 CSB2
; ALY: © r ° ° CSB3 AC CSB1 “GAGCATA”
AJ: Egyptian O. niloticus population; XH: 88 strain O.
niloticus population; ALY: ‘Xia’ao No. 1" 0. aureus population.
The same in the following table.
TCTATTACTGGCATCIGGTTCCTATTTCAGGTCCAATAATTGTTATAATTCCCCATTCTT 60
CSB-D
TCATCGACGCTTGCATAAGTTAATGGTGTCAATACATACTCCTCATTACCCAACATGCCG 120
AGCGTTCTTTCCAGAGGATAGGGGGTTTCTCTTTTTTTTTTTCCTTTCACTTGGCATTTC 180
AGAGTGCATACAGAAATGACAGACAAGG T TGAACATTTTCCTTGCTTGAAGGTAAATAGT 240
ATGAATGATAGAAGACATTGATAGAAGTATTGCATAACTGATATCTAGAGCATAAAGTTC 300
€SBl
AATCAAATATTTCAATTTTCTCCTAATTTTTCTATTATTCTTCGCTTTTTTCGCGCGTAA 360
ACCCCCCCTACCCCCCCAAAACTCCTAAGATCTCTAATACTCCTGCAAACCCCCCGGAAA 120
CSB2 (SB3
CAGGAAAAGCTCTAGAAGTGACTTTTAGCGCTTCAGTTTATGCATGTTATATTACTTAAT 180
GTGIGTATATGCAGTATTATCAATGCACGGGCCATATATCCAATGTGTGTATATTATATT 540
ATTATAATATTGCACATGCTAGCGTAGCTTAACTA 575
2 mtDNA D-oop
Fig.2 Structure of mtDNA D-oop region partial sequence in tilapia
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Table 2 Variations of mtDNA control region partial sequence in tilapia
/ (%)
Population Transition Transversion Insert/deletion Ration of polymorphic site Number of haplotypes
Al 44 17 4 11.20 12
XH 40 14 4 9.98 10
ALY 8 2 2 2.08 9
Total 57 17 6 13. 80 28
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XHOLT  TCC...TC. C . GGG-CTGTA AAA-C.GTT. CTT=0. = Co =AU TT. L GG OTT. L GCCAGG CTATCA. . . .
3 mtDNA D-oop

Fig.3 Variations of mtDNA D-oop region partial sequence in tilapia
AJO1 ~AJ12: A] 12 ; XHO1 ~XHI0: XH 10 ; ALYOL ~ ALY09: ALY 9
() -) o
AJO1 — AJ12: the twelve haplotypes of AJ; XHO1 — XH10: the ten haplotypes of XH; ALYOl — ALY09: the
nine haplotypes of ALY ; Identity with the first sequence is denoted by dots (*) and insertion/deletion position

is denoted by short horizontal lines ( - ).
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(P) (H) . Table 3 Demographic parameters estimated
Kimura 2-parameter from three tilapia populations
o AJ Population H K P,
AJ 0. 866 24.29 0.042 4
0.047 XH XH 0.702 17. 80 0.031 1
0.043 ALY ALY 0. 497 0.714 0.001 2
Average 0. 688 14.27 0.024 9
0.004. AJ ALY (0. 062)
; K: 5 Pl:
XH ALY (0.038) .
DnaSP 3. 14 H: Haplotype diversity; K: Average number of nucleotide
Hudson 10 3 differences; P;: Nucleotide diversity.

N,.C 4)-



*126-

Chinese Journal of Zoology 45

4

Table 4 Genetic differentiations and N, values among different populations

! 2 K, GammaST Fyr D, D, N,
Population 1 Population 2 ’ ’
Al XH 27.87 0.161 7 0.2452 0.048 7 0.012 0 0.770 0
Al ALY 151.5 0.866 6 0.917 5 0.266 7 0.244 7 0.020 0
XH ALY 135.6 0.880 4 0.9317 0.238 3 0.2221 0.020 0
K, : ; GammaST: Y e ;D D,
5 ]\“vm :

K., : Average number of nucleotide differences between populations; GammaST: Genetic differentiation between populations; Fg;:

Genetic differentiation index; D - Average number of nucleotide subsequence per site between populations; D, : Nucleotide net genetic

distance; N : Gene flow.

3
3.1 D-oop
mtDNA D-oop T
G A+T G+C
mtDNA . 3
80 4
1 1 57 17
DNA o
mtDNA
(TAS).
(CSB) (CSB)
o TAS
2
o Lee .
CSB-D
14 ( Ictiobus
cyprinellus) ~ CSB-D o
CSB¥.CSB-E.CSB-D
ot
CSB-D
CSB-D (TATTACTGGCATCTGGTTCCTA) .

( H-strand
OH) .

for the transcription of H-strand HSP)

replication origin (promoters

(promoters for the transcription of L-strand

LSP) 3 CSB1.CSB2  CSB3 ' .
CSB 3
CSB1
7, CSB2  CSB3
AC
15-16 18

CSB2 (TAAACCCCCCCTACCCCCCCAAAA)
CSB3 (TGCAAACCCCCCGGAAACAGGAAAA) .
CSB1

CSB1

15-16 18

“GACATA”
a CSB1
GACATT.
CSB1 (ATAACTGATATCTAGAGCAT
AA) GACATA
GAGCATA
( Carangidae) °
(Siniperca) ’ CSB1 o
530 ~551 bp
AT o
3.2

Al  XH
D 0.053
(Portunus trituberculatus)
(0.018 ~0.028 8) ° .

przewalskii)

~0.019 09) "

Gymnocypris
(Gymnocyp
(0.010 93



*127-

5 mtDNA D-oop
. Al XH P, ( 0.042 4.0.031 1)
(Fy)
(N,) ( Schizothorax prenanti) P,
Wright *' Fg < 0.019 * (Coilia nasus)
0.05. N, <1 P, 0.0262*
N, > 1 mtDNA
0 ( 4) Al XH(Fq . ALY (P, 0.001 2)
=0.245 2 Nm =0.77 ) VAJ ALY ( FST = ( Coreius
0.9175 N, = 0.02). XH ALY (Fg, = heterodon) ( P, 0.002 18)
0.9317 N, ,=0.02) Fy, 0.05 25 ALY
3 N, 1 3 . * _RAPD 7
mtDNA %
.3 .
A]  ALY.XH ALY mDNA
AJ]  XH 3
22 i 27
N “ 1 ”»
o A] XH ALY 27
0.062.0.038 A] ALY
o ALY
Al XH P, ( 0.042 4.
0.031 1) ALY (0.001 2) ALY
ALY 29
o “ 1 ”»
° ALY
95% o
22 °
3.3
(P) mtDNA | 4
- P 2003 23(1): 79 - 84.



°128-

Brown W M George M Wilson A C. Rapid evolution of
animal mitochondrial DNA. PNAS 1979 76 (4): 1967
-1971.

Brown K H Thorgaard G H. Mitochondrial and nuclear
inheritance in an androgenetic line of rainbow trout

Oncorhynchus mykiss. Aquaculture 2002 204 (3): 323
-335.

Gilles A Lecointre G  Miquelis A et al. Partial
combination applied to phylogeny of European cyprinids

using mitochondrial control region. Mol Phylogenet Evol

2001 19(1): 22 -33.

9
CR COI
2008 43(2): 28 - 36.
DNA
2007 28

(6): 606 -614.
Zhao J L Wang W W Li S F et al. Structure of the
mitochondrial DNA control region of the sinipercine fishes
and their phylogenetic relationship. Acta Genetica Sinica
2006 33(9): 793 -799.

.3 mtDNA D-oop

2006 13(2): 174 - 180.

2007 16(6): 513 -517.

Hudson R R Boos D D Kaplan N L. A statistical test for
detecting population subdivision. Mol Biol Evol 1992 9
(1): 138 -151.
Broughton R E Roe B A. The complete sequence of the
zebra fish ( Danio rerio) mitochondrial genome and
evolutionary patterns in vertebrate mitochondrial DNA.
Genome Res 2001 11(11): 1958 —1967.
Clayton D A. Replication of animal mitochondrial DNA.
Cell 1982 28(4): 693 -705.
Lee W J Conroy ] Howell W H et al. Structure and
evolution of teleost mitochondrial control regions. J Mol
Evol 1995 41(1): 54 -66.

DNA

2001 23(3):

261 -264.
Guo X H Xiu S J Liu Y. Comparative analysis of the
mitochondrial DNA  control region in cyprinids with

different ploidy level. Aquaculture 2003 224(1): 25 -

19

20

21

22

23

24

25

26

27

28

29

Chinese Journal of Zoology 45
38.
Sbisa E = Tanzariello F  Reyes F et al. Mammalian
mitochondrial ~ D-doop  region  structural  analysis:

identification of new conserved sequences and the
functional and evolutionary implications. Gene 1997
205(1): 125 - 140.

Chen I'S Hsu CH Hui CF etal. Sequence length and
variation in the mitochondrial DNA control region of two
freshwater fishes belong to Rhinogobius ( Teleostei:
Gobioidei) . J Fish Biol 1998 53(1): 179 -191.
Broughton R E  Dowling T E. Length variation in
mitochondrial DNA of the minnow Cyprinella spilloptera.
Genetics 1994 138(1): 179 -190.

D-oop . 2006
13(5) : 800 - 806.
Slatkin M. Gene flow and the geographic structure of
natural populations. Science 1987 236(4803): 787 -
792.

Wright S. Evolution and the Genetics of Populations. V.

Variability within and among Natural Populations.
Chicago: The University of Chicago Press 1978 580.
). 2006

(1): 16 -17.
Song Z Song ]

Yue B. Population genetic diversity of

Prenant’s schizothoracin  Schizothorax prenanti inferred
from the mitochondrial DNA control region. Environ Biol

Fish 2008 81(3): 247 -252.
2008 43(1): 8 -15.
2005.
1997 6(3):
166 - 170.
RAPD
1999 23(1): 27 -32.
DNA

1997 21(4): 360 - 365.

DNA
2000 23(3): 61 - 63.



