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4 DNA,

PCR ¥ % FI B L16521 F1 H427™
X} mtDNA D-loop X #j 500 bp MR E # 7Y M,
PCR ¥ 36 K MK & % 50 mL, &7 10 x PCR
buffer ,dNTPs 200 wmol. 5|4 10 pmol, Taq f 2
U B4y 50 ng, PCR 4 354 95 THIZEH: 5
min ;40 MEFHAFE .94 T 254k 40 5,56 TR KA
30 5,72 T 1 min,72 T 10 min,10 CTHEAE,

PCR Z# 44t 5 B &9 7 B8 LR 5
P2 1% SRR BE RS B Uk 73 85 , A DNA 4
RN &G BN B, ¥ EM A BS pUCH-T
kB, ¥4k DHS o, IFHEITIE LB M 3, kit
HEBEETSA Amp KW AEFRERY RIS,
R/ B3R5 S 3R BURCR. DNA , 3 F Y18
EcoR 1 1 Pst T X4 FRAB AT NI K€, HEHM
hBEREE SR G #E AT Y . DNA W7 i R 18
EAYRHE AR AR

BF3a#  RA Clustal X (1. 83) 84Xt
Bl §#5 A H B A mtDNA D-loop 331 #E17 Hhi
53¥8t. I MEGA 3.1 341 Kimura 23k
HHERFRZ B EER, FNERER, R
Fi DNASP 3. 14 3+ BB 2 S

2 SRS

2.1 PCR §#EMRANEYEE

#4 H £ mtDNA D-loop PCR ¥ 72414
Rk 25 RRH, ¥ SR B 9 DNA F &R
K& 45 500 bp, B LIk R B — R KIS
AR, 28 X HRAEOR B 3 ), SRER A R
HEMLF, 7T LUHERR /MR DNA 542 KB DNA #
] REE

M1 23456789 10

El1 & EcoR 1 /Pst 1 WESI=4
M. DL2000 Marker; 1 ~10 : BB 174y
Fig.1 The EcoR 1 /Pst | double enzyme-digest
products of plasmid
M:.DIL2000 Marker; 1 —10; double enzyme-digest products of

plasmid

THRRIZ Pst [ F1 EcoR 1 BRI P2 My BEI
HIKGR(E 1) 8, B2 WY e8] —4&
500 bp AW R B, SHIHA R 3. RPME
R P EARSNE R BRI B A B, Bl
Feeh B TR
2.2 #HAEHHFE mDNA D-loop FHIEEMR
BEBRERNE

LY IR E T 35 30 ERMA AR A4
fkrf mtDNA D-loop X 3’ ¥ HVS I f¥) 478 bp
(BREFIYMER 7 ERFI) BT, &Y
BFIMESEDH A A 34.9% (34. 6% ~
35.12% ) ,T 31.2%(30.5% ~31.6% ),C 20.5%
(20. 1% ~ 21. 1% ), G 13. 4% (13. 2% ~
13.8% ), AT §8(66.1%) 5F GC & &
(33.9% ), W, %A HH A mtDNA D-loop
WA A WS EERS,BE G ERNK, 5HFE
4y mDNA BEHR—3" . By WFEFIEH
TR 25 B FAL R, A G EEREBEN 5.23% .
Hrp 23 M RHEHRNA KR (A-G.CT) ,2 M AKHRS
it [F] R B2 s (2 4R 307.,414) (B 2) 5 30
BRAERaMELE 18 il (K1),

[ 111112 2223333333 44444]
[ 4799347882 3690001344 01146]
[ 8612440689 1875792556 94725]
#3inp14 TTCTTTATTC GTTCCAGGCT ATATG

#Sinpl5 ..... ... N
BSInpI3 L.t iier e . A...
B31inpl2 i o C.T...4A.. .....
#3inpll ... 00 LCCTownnen vins
#Sinp9 TC...... CCTA..... .. GC

#Sinp10 ..TC...... .C.TT..A c.C

#3inp7 .CTC.C.... .CCTT..... ... CA
#3inp8 ..TC.C.... .CCTT..... ... Ch
#3inp6 .CTC.C.... .CCTT..... .A.C.
#3inp5 .CTC.C..vv JCCTTiivne vunsn
#Sinpl ..TC...C.. .CCTT..... .v...
#3inp2 LTCLL L. CCTT..... .....
#3inp3 ..TC..G... .CCTT..... GA..

#Sinpt ..TC..G... .CCTT.ivue vunnn
#3inpl7 ...C....C. .CCT.GA.TC C

#3inp18 C..C...... .CCT.GA.TC .....
#5inpl6 ...CC..... ACCT....T. .....

B2 #®ABHFE mtDNA D-loop FHERMR
Fig.2 The variable sites of mtDNA D-loop in the

30 individuals of Onychostoma rara

2.3 ®HEABHSA mtDNA D-loop HEff S HER
NJ #giH

2 £, A AP A mDNA HERIZ R
BE(H) 5 0.940, BH R EZHME () 5 0.010 7,F
BBHRZERE(K) 7 5.092,
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®1 HEAFE mDNA HER
Tab.1 mtDNA haplotypes of Onychostoma rara

B EAY haplotypes MEHE no. of individuals
Sinpl 16
Sinp2 2,4,5,7,15,28
Sinp3 10
Sinp4 9,20,22,31
Sinp5 8,32,33
Sinp6 19
Sinp7 21
Sinp8 29
Sinp9 23
Sinp10 13,30
Sinpl1 1
Sinp12 27
Sinpl3 12
Sinp14 11,25
Sinpl5 6
Sinpl6 18
Sinpl7 14
Sinp18 17

®2 WEAFE mDNA S
Tab.2 mtDNA diversity of Onychostoma rara

mtDNA 24 mtDNA diversity $0{E value
£ AL 53 polymorphism sites ) %
BfZ % ( number of haplotypes) 18
FERI R

(‘haplotype diversity, H) 0.940
BHREREME

( nulceotide diversity, ) 0.010 7
p 5.092

(average number of nucleotide diffences, K)

A E A mtDNA S5 ) 5 s (R BE B
H90. 024, B/ 0. 002, FHRIGHER (P) K
0.014, LIKBEE ( Mystacoleucus marginatus) FJ
[ #5731 ( GeneBank % %5 : AF498825) S SNt
PR R AR R R B M B AR P A T K
BENI RGEWH 2 ML ARAR(ES) . Hp—4
XA 10 R fEE, ik 21 MM, B —X

ZAUS 8 FhAER, 3R 9 MM,
3 e

3.1 HABHA mtDNA D-loop 7 B il FF iy 1%
E=tE ZRP, TR YEY R B4y 500
bp B Fr 5, 2 #f B D-loop X 3’ %) HVSI
( hypervariable segment I sequences) , 75 Wit i)
PRAFBERKE—3 TR, Z3 AT K

57 Sinp7

32 Sinp2
Sinpl0

Sinp9

90 Sinpl7

45 ESinplS

Sinpl6

35 Sinpll

Sinpl2

56 Sinpl3

Sinpl4

90 77 Sinpld
M. marginatus

B3 WEAFE mDNA 28 N) 5 FREH
PRI 30 Bootstrap {5, BRI 1 000 &, FRAB
FoR AR SRR E

Fig.3 The NJ phylogenetic tree of mtDNA
haplotypes of Onychostoma rara
The numbers above each branch indicate the statistical support
obtained from 1000 bootstrap replicates. Sinps 1 — 18 represent
haplotypes
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SR mtDNA 2 AR SR B 535 Wy b B9 4 P B
EE AP RO & — Mk mtDNA (78 &
Rt — 2 B A [a] ) F RS EE B (P)
MNTRELOER Y P EERLE0.01 LA |, B0k
HERBER , ALBFHENRE H P &%
FERL RT3 R EE B 9 0. 014, TR A B H
i mtDNA R K, BEEHERE. 75—
BT EBEEREEN (1), BHREHEME(7) 2
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TREEANE B MK mtDNA 35 G 1
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Sequence polymorphism of mtDNA D-loop in the population of the
endangered species Onychostoma rara from the Qingshui River

PENG Shan, DAI Ying-gui
(College of Animal Sciences , Institute of Special Aquaculture, Guizhou University, Guiyang 550025, China)

Abstract ; The species Onychostoma rara, belonging to Cyprinidae, Cypriniformes, is endemic to China and
distributed only in the Yuanjiang River and the Xijiang River systems. The species has been listed as the
endangered one now. To evaluate the present state of genetic diversity of Onychostoma rara, the sequence
polymorphism of mtDNA D-loop of the species is studied for the first time on the basis of determination of
the 478 bp sequences from 3’ end of mtDNA D-loop in the 30 individuals of the species collected from the
Qingshui River in Guizhou in Octomber, 2007, by the methods of PCR, clone and DNA sequencing. A
total of 25 variable sites (about 5.23% of the total nucleotides in the sequence) , including 23 transitions
and 2 transitions with transversion, are detected in mtDNA D-loop of the species. The 30 individuals belong
to 18 haplotypes respectively according to the determined sequences. The nucleotide diversity () of the 30
individuals is 0. 0107, and the average number of nucleotide diffences ( K) of them is 5. 092. The
haplotypic diversity (H) is 0.940, and the average genetic distance ( P) between the haplotypes of the
species is 0. 014. The NJ phylogenetic tree of the 18 haplotypes comprises 2 branches. The population of
Onychostoma rare in the Qingshui River includes abundant polymorphism in mtDNA D-loop sequence and
high genetic diversity. The protection of population of Onychostoma rara from the Qingshui River is very
necessary for the conservation and recovery of the species.
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