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SR APEREERALAY. CHFHLE
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Fig.1 Dimribution of the tribuaries of the Cinghai Lake
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3] m M2 [2] e _TH [53)
%] m_761 [57) m_TE2 W]
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REEigEIRRRARA
BIFfEBEERESEF

0.3 uL, Dotp[(2.5 mamol « L ') Takan| 4 L,
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BEA. VYEEERUT 605,56 7T 0s,NC
90 5,35 WS, B P | FP BT EW, TR
SR O WENE 7 30 710, R5H 014
K, TSN 23 k). IR S Y PR 9
1 X i§ TAKARA BIOTECH £ 8l i.
1.4 HEa®

i MIE R FE e 83 I RUR F Clastw #ftilt
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Gu{RP N, RBRX.Y 2 DA 0TS,
N, NEXSYTEEAFRANHT AT HHE
PN THERE, H &R IEEZRENTHR)
HAI Nei's IRIEHAUITR Y Nei™s RICER 8
o SRR A N, R H DnaSP3.99 $IFIRGE
HREERENRERIEERD .

2 R

AEgNENERN
By S 8 PR RFET
S THRERLEMER(M2 W 3), W91+
MEAL A (B3, ne-569), 2 TR (56 F0 b37, 00169,
m-170) SR AN 62, BTFRERERY P

=0.008 23, FHHITMRERE K =§.242, REW
o H=T71. 000N RN Hd=0.992,

1.1

[4] m. B [5] m_ ¥
[9] ni_48 L1o] m_50
[14] we_ 106 [13] wa_104
(19] w_ 148 [20] wmi_I89
[24] m 222 [B] wm_M
(9] m_358 [30] m_J&
[M] w_ a0l [35] wi_41)
18] w_3% [40] =_389
[#4] ;e_806 [48] ox_o&07
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Fig:2 Nuchootide keations ol abermance of Goymmooprn preraiskn | Kesslor)
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Fig.3 Displace of nucleotide of (Fymsocypriy prorualskrs | Hesler)
1.1 ENGANENENE TERE,JOPH | TBE (637, n-170), E5H

3.2.1 HWENKAENEEE SrwEE (A8 H=27.H,=0.99080,P, =007,
WA PHREFROEMNER, bl MREG, K=7.78161, SMWE MOEMEREERTE
ot169), 81 1 A (LS, m-569) B AU AR 9, FERE BDWERE SRR ESYERES

H=22,H;=0.9%9%,F,=0.00749, K =7.509 88, BE—E(R1).

2.2.2 RMOEMEAAEN TS B ENE 3.3 PN AN B DA o) IR A S 4R

P SRR, A SRE, SEEA EI TR 2 W RLAR L Y % BT U ) miDNA
Ba9, H=28,H,=0.99310,P,=0.00936, K=  Dloop KB TR A TR, BFEM&~ T
9.37701, SN aE.

2.2.3 HRANMEENENE ARERESH S

R AEEANENADANFNESNLR
Tab.l  Genetic diversity between any populations of Gymnocypris proewaiskil (Kessier) in Qinghai Lake

Wil i i el miE Hioii{ g #
- Tewn Shaliu River Hieirra River Dk River Tomal
] 2 30 0 L
H n F.. n mn
Hy 0.9 0.993 0.990 8 0.9
5 W 49 k. i
K 7.510 9.3 1.1m%2 8.4
P, 0.007 49 0.009 36 0.007 77 0. 008 23

e e—T0R H—REOR - AT ERRRN,. S-E5N AR K- FHETAASN . P—HiTRENT A
Mot —manbaer of ndechamiag H— Hagioads H, —Hapioe! chveraity mohen s WTT [ 5— St of diversiys K — Avermle macloctice dilfemes;
P = iruprmephur indes
|2 TN T IR
Tab.? Cenetic difTerentiation between any populations of Gymaceypris preevalubii [ Kesler] in Qimghal Lake

Popl Pop? H, K, K., Gs D, n,
Heimahe Hubhahe 0,991 95 B.51931 B.4TH 67 0,010 53 i, D08 46 0. 1000 08
Hevmahe Salihe 099437 R.S6675 4073 001908  0.00843  0.00M
Buhahe Salnshe 0.99305 7.66369 7.5057 00423  0.00735  0.0000
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Fig.4 UPGMA dhuster analysis of the three populstions

3 itie

31 WENSARNEADEESSE

EFERESFER LSRR EN
FANALRCEREOTRA A EE KR
HRZRENER. ERRRE. CHANFRER
TASMREEESHIE. OB . ZAEUR
mtDNA KT 0 £ ot S Y R
RTARBANIHENARNROERSELHN
O S M R e .

MR . W% MWW 83 11K mDNA
# D-loop (X 1 005 bp 89 8 SEFMAE AN 65 1,

R LA R T R 16 2 P R L
Eh. B AT ERREREARNRTRL
MRENEAR N Rk A 39 T RIS
MR, MONPHER S S| T ERE A, 40N
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Polymorphism of D-loop sequence from mitochondrial genomes of different brood-
stocks of Gymnocypris przewalskii (Kessler)

CHEN De-ging'*? , ZHANG Chun-lin* , LU Cheng* , ZHANG Xin'
I 1.Key Laboratory of Freshwater Fish Germplasm Resources & Biotechnology, Ministry of Agriculture, Yanguae River Fisheries Re-
search Institote, Chinese Acsdermy of Fishery Sciences, Jingghou 434000, China; 2. Freshwater Fisheriess Resesrch Cener, Chinese

Academy of Fishery Schenoms, Wuxi 214081 . China: 3. Fisheries College. Southwest Agriculiure Universicy, Chongoing #0716,
China; 4.Key Sericuliural Laborseory of Agrioulursl Mimsiry, Southwest Agriculture University. Chongging 200716 ,Chiea )

Abstract ; The Qinghai Lake is the largest inland brackish water lake in China with & high salt and alkali
contents, covering an area of 4 456 knr® and being loceted 3 200 meters above sea level. It is Jocated in the
north-east of the Qinghai-Tibet Plateau, where the climate is cold and the freezing season is long. Gymne-
cypris preeualskii (Kessler) is a beackish and cold water [ish species peculiar 10 the Qinghai Lake and its
tributaries which has evalved in the long period of geographical isolation of the water system of the Yellow
River having significant migration for reproduction. Every yesr, it ascends to the tributaries for spawning
from March 1o July. It has low fecundity. [t is omnivores, feeding an plankions and the insects fallen into
the water. It is economically an very important fish species in the ares of the Qinghai Lake. In recont
decades, the deteriontion of ecological environments (such as dryness of the inflowing rivers, sharp dedline
in precipitation, decease in water level, increase in evaporation and salt contents of the lake water e, ) and
over-fishing in the Lake area have led 10 & decrease of their stock abundance by 90% in comparison with
that at the heginning of its exploitation. Now, it has became an endangered fish and listed as the swie-pro-
tectod mane species. Judiping from phenotypie characters, there exists a rather large vanability within the
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species, which is reflected in the variabilitics in their feeding organs, such as the mmmber of gill-rakens, the
position of mouth and the lengths of intestines. These are consistent with the character of omnivority that
has been formed in ther survival environment for the paucity of lood organisms. Besides, there ar consid
erable variabilities in body form and body olor. In this study . PCR ( polymerase chain reaction ) technigue
was used in an attempt to analyze the genetic structure of this fish species st mitochondrial D-loop level, in
order 1o provide a new base for the assessment and protection of its population genetic diversities.

The materials used in this experiment were collected [rom the Heima River, the Buha River and the
Shaliu River, in July, 2002, when G. proewalshii ascended for reproduction, with a total of 45 speci-
mens, ie 15 samples from per river. 3~ 5 g of musele tissue per individual was taken for preservation in an-
hydrous aloohol. The mitochondrial D-loop of Gymnacypris preewalskii { Kessler) from different district
(the Heimahe River.the Buhahe River and the Shaliuhe River) of the Qinghaihu Lake were amplified by
using polymerase chain reaction (PCR) technique., its sequence being determined 1o be 1 065 bp. A research
was conducted on the genetic structure of B3 individuals from the 3 districts through a comparative analysis
of D-loop sequence of their mitochordria genome. A total of 65 polymorphic sites were detected, including
an insertion site {b3,ne-569), two deletions(s6 and b37, nt-160 and nt-170) and 62 polymorphic sites.
The rnumber of polymorphic sites are 51 for the Heimabe population (Hm). 38 for the Bubahe population
(Bh) and 39 for the Shaliuhe population (SU), respectively, with the different number of average nuclotide
sites of the throe population being 9.377, 7.782 and 7.510, respectively. The results showed that the ge-

netic distance between Hm and Bh was the smallest (0.01093), berween Bh and S secondly (0.01423),
and berwsen Hm and Sl the largest (0.01909). The genctic distance betwesn any two popuilations was all

above 0. 10, and the wial genetic differentiation index of the three population was 0.01926. The gene flow
Nm was 12.73. In the molecular phylogenetic tree constructed in the method of UPGMA, Sl aggregated »
branch, snd Hm and Bh were mixed together, aggregating into anather branch. Judged by sequence differ-
ence analysis, Sl was more distantly related up Hm than 1o Bh, while Hm and Bh were more closely rela-
ol. The shove data slen showed thet thern existed quito s wesk ganctic. diffomtistion and quits 1 sting
gene cxchange among, the three population simultancously. [ Journal of Fishery Sciences of China, 2006, 13

(5) ;800 - 806 |
Key words: Commocyprds preruadsbil [ Kesler) ; mitochordria genome D-loop region; genetic divessity
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