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h 463 BEALY 1 % 251 DNA
Rigfe SRR 5

N va s T
KWER X OB OERE REIL
(FEKFERETRBEKIDK TR MM 434000)
T (HEREEAE AR R 430072)

R’E  RAKENYHEESY DNA(RAPD) B AR BT T L 3 4 (1995—1997) 3 70 B3R R
FRIDKRFEFEEABRESH. AT 40 4 10bp KMBENLEI4), 7E 26 AT 4THIB 1Y
%, H4 OPKO1, OPK02. OPK03. OPK09. OPK14 #1 OPQOSRAPD-PCR =¥ A £ AME, £4
195 23%. 26 M5ty 108 ZFER DNA . HA 12 £ REET, SREN
WHIH 11.1%. AMARRAEEEAT A 0.951 0—1.000 0,750,974 3. 1995.1996 #1 1997
FEWRESHEMEREE D510 0.032 7.0.031 2 10035 4, 3 FHKNEGRIE U
B(H) KR 0.033 4, W& F, HAEE RAFEEE DNA KT8 15 B REEIEAK.

XA PEE RAPD BEEW BEERNE BERP

FHOES Qw7

FRERTE -ZRPOBRKESY, BEARBEAMRERVS RN, LXK K
BEH K FHRE R RAZ GRS, 1999). %IEFIE A 5Bk S AR BT M
BIEZERE R (Hl er al, 1996), 285K ALY 1 £ &4 DNA (Random Amplified
Polymorphic DNA, %% RAPD) A (Williams et al, 1990) %t 443 K SR BE (A 4T 3 —
R, NARNE EA PG RRBERERERANBELR. NE XX XBE,
RAPD IR K BEFEEY L, X F A2 RAPD B 5 EH A MK ILTR £ i 1 (Bardakei er
al, 1993; Nilsson et al, 1995; Bielawski et al, 1996; Caccone et al, 1997;XF % %,
1998) . A SCHRE AL BFHEIKR 5228 RAPD BT IR 45 R, DA 4 s 463 T TR A% W An R 348
a3 i
1 MEE5AZX
1.1 ##

R AE£ 83 (Acipenser sinensis) 10 BB, B 1 Bk sh, KA LI A BIE. 25 F 1995 4.
1996 711997 £ 10—11 AR EMAEEZY M KILILE. H¥,1995 F44E 40 B,
1996 A 17 B, 1997 A B E. H#HIAHAATREBERXGETZERNLREFET
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- 80CIRIBVKFA P IRF& M.
1.2 A&
1.2.1 DNA B ik B 0.5¢ ZHHL, i STE(10mmol / L Tris—-HCI, pH = 8.0;
Imol / L EDTA,pH = 8.0) Iml & &5 %, il 30ul (10mg / ml) & B & K # 150u1(10%) +
ZhE R (SDS) E T S0CK#H 2—4h, HMEMABHMBEREAR.
1.2.2 RAPD-PCRR.  7E Perkin Elmer /A #7=HJ 480 ! PCR{{ L i#47. REHLSIE
%[ Operon Technologies 2y Bl 7= . AR DNA ¥ 5 89 # € 2 55 18 DNA & B /6 BLA [ ik
M, #47 PCR Y 1%, RGBT M BOR# € Rk R DNA K E. RAPD-PCRI Rifk
% 7: TagDNA 3 5 §1 5 {7, 200pmol / L % ' ANTP, 2mmol / L MgClL 1 K fz & 1P
(1 x 10)2.5pl, RSN 25ul, PCR R Rt 23k 45 183K, @R EIE 94C & 45s,
36 TR K 455, 72°C ZEA¥ 90s. FFEATEIF AT B Smin, BEEIHRE T 72C M 10min, &
K PCR R ¥ A S AR DNA K% A xR,
1.2.3 DNA #Hk PCR =¥ Al 1.4% BRBEWE HE X (FIRAL 2 %) T 80V ML JE F HL Ik
2.5h, EHMT T IR,
1.3 BiESH

EE PR RLR S A AR AEER A T ARITE.

F=2N,/ (N+N),P=1-F

AR, FOARAMRIENEZ A UE; PR AMERIR L EE B NA N4F51 20 X Y MA3E R
A #) RAPD fRid S 40, N2 X A Y BN 3L = RAPD 4712 8 (Lynch, 1990) .

AR A% Z PSR4 (Shannon’s index of phenotypic diversity)H, = — 2, Inm

AR — R — B R B SR, In 2 B SR 54K (Wachira ez al, 1995).

1
T R R, M E R RN H = — N R B R

2 &R
2.1 HfEE3 RAPD MIELE R

KB OPK F1 OPQ 2 E 3£ 40 1 10bp M HERS 1 9. A 14 M5 YLy =
YW EBRAREARESH. FEF T 26 7354+, 51 4 OPKO1. OPK02, OPKO03,
OPK09, OPK14 #1 OPQO8 ) PAPD-PCRY ¥ =4 £ AR, L5519 L 55149 GEH
REMSI®) B 23%.

DNA #HIEH M 13 6 %, 76 26 MAT AR5 F, 36724k 108 &4, F¥HEA519
P42 ZBEWREN. £ LA DNAES, AERUEETRIATUNEENEA
WHAHHEEN, FEE - KRLRFHAGERTEEEENAMES ST, BT
AESSIYMHBTEELR, UHEHRLEENEZAY. B5SIYRTE—RELKET, H
HEE 70 MR P B, WHIEEST &, &5 | MY A DNA WS TE. £1H
Fr A5 9 8 DNA F 31L& RAPD M ¥ # 5. B 1 A% A5]49 OPKO1 &5 4
OPQ17 5114 RAPD ¥ #%R.

22 PEGFREZHFEIT
RS IEAT BER 108 4ADNA 9, F 12 4 DNAHERH B S K, MR UE 4 DNA
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B £E3WOPKOI (a) M MZES| PIOPQ1 7 (b) & RAPDY 1 Hli%
Fig.| RAPD amplification profiles generated by use of primers OPKOQI(a) and OPQI17(b)
B A4 — 5 b i 9 (Marker) . 5+ F K/ 8 B F48 41 543bp. 994bp. 695bp. 515bpHI237bp
X1 FESIMAFRERAPD-PCREIT HER

Tab.] Primer sequences used and amplification products obtained from different primers

E1k: FERI(S —3") e kg sl AFIG ) TN
OPKOI CATTCGAGCC 4—6 OPKI1I AATGCCCCAG 4
QOPKO2 GTCTCCGCAA =2 OPKI3 GGTTGTACCC 5
OPK03 CCAGCTTAGG 3—4 OPKI14 CCCGCTACAC 4—5
OPK04 CCGCCCAAAC 4 OPKI3 CTCCTGCCAA 3
OPKOS TCTGTCGAGG s OPKI8 CCTAGTCGAG 1
OPK06 CACCTTTCCC i} OPK19 CACAGGCGGA 5
OPK09 CCCTACCGAC 2—4 OPK20 GTGTCGCGAG 6
OPKI10 GTGCAACGTG 5 OPQO2 TCTGTCGGTC )
OPQO3 GGTCACCTCA 5 OPQOS5 CCGCGTICTTG 4
OPQUR CTCCAGCGGA 5—6 OoPQ11 TCTCCGCAAC 4
OPQI3 GGAGTGGACA 5 oPQI4 GGACGCTTCA 4
OPQI5 GGGTAACGTG 4 OPQI6 AGTGCAGCCA 5
OPQI7 GAAGCCCTTG 4 OPQI8 AGGCTGGGTG 1

WE—Bit, & EEA S BEA (PN 11.1%., MERFYERES Y, RUINEET
¥, % A4 H BT 5B 43.0%.  1995.1996, 1997 EMEFRAFAN FRBICEEH
W (H,)5 8% 3.527 5.3.365 0.3.728 3 1 3.609 0, B5E RE4EHTH(H)1995. 1996 Al
1997 % 451% 0.032 7.0.031 2 0.035 4, =EFAGARIESHERE D 0.033 4.
7t 70 x 69 55 B i i 16 4R {004 48 3 4 b 2 0E, B A 1) R AT R A M 0L R K R
1.000 0, /b % 0.951 0, ¥4 0974 3, M&E &) ®{EEM /KA K 0.049 0. B/ K 0, F1
$10.026 7, ZEFE 40 #3 ¥ OPK 5| ¥tk OPQ 31 MM I MBI R, HF-AZEMSIW
PR, B— DNA #KIE Y — L, £ 258408 % 777 DNA # A MR AW,
of LA S — 4 i Mk B, A7 T BAEA S A A 0 %5 4 3 B M (Harding er a/,1997), % 2 &
HTEZEBUSUEESEMRAEESEHEAE=FREPH T HWOR.
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Tab.2 Allele frequencies and genetic diversity among ploymorphic loci

5 H 19954 (N=40) 19964F (N=17) 19974F (N=13) IELEAE (N=70)
HEFR BREMER BEAR SHEERE ZEMR SAERE ERAE SRR
OPKO1-1 0.4000  0.3665 0.470 6 03547 03077 03627 04000 03665
OPK01-2 0.6250 02938 0.470 6 03547 03077 03627 05286 03370
OPK01-4 0.1250  0.2599 0.176 5 03061 02308 03384 01571 02908
OPKO01-5 02750 03550 0.117 6 02518  0.1538 02880 02143 03301
OPK02-2 0.5250  0.3383 0.294 1 03599 03077 03627 04286  0.3631
OPKO03-1 07250 02331 0.529 4 03367 06154 02988  0.6571 02759
OPK03-2 07000 02497 0.941 2 00570 07692 02018 07714 02002
OPK08-5 0.6000  0.306 5 04118 03654 04615 0359 05286 03370
OPK09-1 0.7750  0.1975 0.764 7 02051 07692 02018 07714 02002
OPK09-2 0.6500  0.2800 0.705 9 0.2459 02308 02988 06571 0.2759
OPK09—4 04750 03536 0.705 9 02459 02308 02988  0.5571 03259
OPK14-4 0.6250  0.2938 0.647 1 02817 04615 03569 06000 03065
FARERANEME (H,) 3.5275 3.3650 3.728 3 3.609 0
FHE (r=12) 0.294 0 0.280 4 03107 0.300 8
ZHYHMEWE
(ne108) 0.0327 0.031 2 0.0354 0.033 4

NABERYG n g ALK, S1YE W% S 8% DNATF VECDTES I AT A I L B, 1% DNATFE KD A/MEIR
HT

3 iFig
3.1 "4EE] RAPD BiRRIAL IR R iR 1 S TG

FEJ7 52 b, A ARSI TEIR K A TE B H (B R I e R 4y B T W9 ) B 4 A UL AN B
& KB (DA KILK =R IRE A, 1988), BH RN KILBAEMBRILEEE, HERES
FRERIT P ER - MR, PERFAENBETREARRE T RILXE W&
W, ETFTKEAZ(9)MEAFRHREIARKALEAFTKFRRESHEERK. AT
#— 25 I B v A A K AR R A 45 M RN B A% B AR ARAE , R BT AR B AR BT R}, B ST 54T
TRILBERES ZFRBEAR (70 BAEA) M RHLE R B4 3 (40 MHEYLS Y RAPD ¥
B, XEDEYHFEANEFESIY T ERSLY. EEX, FEYBRASHEES RS
AGTRBEZHEERE FHFREREA ] L% (Chalmers er al, 1992; Wachira et al,
1995) B A AT A 2 FE 3 B i S BEA SR, X i 2 Tt id R =R B ARSI AT, X Hf
—3, ZAEN A (2R 100%) HER L. BN, AHFTMRAFZEAERBELHE
e %S, R H OPKOL. OPK02, OPKO03. OPK09. OPK14 # OPQO8 7545 RS R
BIEZHEEEMMATR 265 MENERBEEREERZ 2N, ERFS
B, AFRFUAFTRBEESHERER BEEINILAREARE TS —HER
045 84 BB S B0 LA S FB S8 2, 5 A R B R Ml I B i A% B R M AR T B T 28 RAPD
Bk AR R D, BBA T RS S AR B a7, BT RN H BTH RAPD BAHEHE
B4, B RAREEMALAE —-SHHITEM LR, RIEEHEY&RERHF
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TEEMBHBEEHEEBEMEARX —FE, TRRERAXMEE - LEEIIYN
RAPD BB AT LB, = E% (1996) 5F 6 RIE & 251 RAPD #{E L #EtEmr s R B,
20% B RAPD #RiE % &, MK M A BE B 0 0.052, H B H B E S HEHEN LR,
Bielawski % (1996) /i RAPD £ ABF 35X T KT IE 18 7 KLY (Moron saxatilis) A [ BE K
BAEEEH, TERT S BT 51, 75% RIS R AT, H46 R TO ¥ g B A QU &
HABETREMK. AXFPERERPEERE 77%RAPD 31 R A5, RE 11.1%
# RAPD #Ric () N % &, B45BE 55 00.027, M\ TH 477 25 ik 55 o 4 3 4% Bt X 4 gt 4%
TREK, X-FRHBAKEAS (1999) REZERARETRFNERRBEXHRHW
MIF XK., EHRFERN, B LA EERBEHEMMRS, B2 1.000, REEHEE EIL
FRAEER, BEDHE T XEMEBEIWEEXRZETE. AREXREFTELNAS
FTATER BAMNERMBEERE SR HARBEHNERIE S TR EATERS
2 P RLAE B gt A5 hR 00 B BN A 8] B9 38 A% AE AP AR B R kAT 3C L, Bt SR i SR S B, AR
FRGERT.
3.2 43 RAPD HRIXMHFIREMRF AR X

2 ST BT AT DA R — D7 SR PR R BORE, (R DR A 4 R & S B SR AT A M,
BMEZHEEEERBR T ENNBRATNERL, X—SREEQFRKFEESHEERR—X
e T GRIUBASE, 1998) . BT LLBE AR AN 15 YH 30 /K ) T2 8% 0 /i B B A 1y 4
BB SRR S B, BB LR N T = IR SIUER IR R P AR R AR B RO A4S B R
FRAE, 3X T B8 R 4 o 1< A Hb 1 W o 4 63 9% IR A 28 30 48 1 = 55 TN 30URT = g R 30 xof rpr 4 683 9%
BHZ MR T AR, R ERPBENESKE. R EASEREZER
HEREERBNEEWIKH TRBRANLEFE. ERBRESHEEE/PYIERE, 7T
S EGEESENE LN T REMIBMNA X, BHIELEEKIEEIELX
— &, AMRFXAW RAPDEAEFREES, EH5HEEESNAAFTELEH LML
R R RS DNA 0] #1785, B4 5 P RAEBOLHE I A)E T &4, TEREN
HRER P PR A UORERN LM ZSE Y 0PI RED, FTERRKED. Wit
ZHEQHBEK SN BREEHEETRNAXEREXE, PERRESHEERAZHESE
AERR, REPERBESHEERAZTESWINNERITEEXR, EEMIM =M
WERDERHEGYFARESEETE=EAFEN, XEERER ERIA Lk
T, Z RN R R L. YR, BEESHERERZHA—CELEEER YR
M, AEERYTENE R RETETREEN. EARKIXE, #E2HFER
TERMNYBMKEFZSHAERARY, ATRPPERX -2 RAKEDYRERE BT
R EBCE R, ER N AU M a R PR, BALRERA XM ERBRPE
BRESEF L& NHERACRBHHEAERS EME. MBORBIBALER
BORTES, o EH A TEFERERBCRARGNFE T 37w, B TR ERHHRER
A BB BART BB 58 B HER R R AR, AN B 18— SR R B A (M
BEEFRA)MIRNEERT,HE, XREAHKEREH. BRI ATERER 4L
BREERMBERBEIIES A RYBRAAERBERAS, REBFHITMBHFANFE
ERFHAE ATEESABUATTREBSERERRER. EEAKG T, B TH
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EEERBHERER, TRHEUTHHEAETEE+RFERIARFE -BRELES
B MR, X R PR R AR B AR, S G SR LB R R, BT
DRE#HTEHEED. B, BRI ATEMBRE SN EFREESE, ME#HTATHEE
s, EREMFHE LB KB TR EREEARNBERICEAR, MO EAB BTN F
R RIS BT 7= AR B R BB I ORI, A R R R AR BR KRR,

2 % x M\
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RANDOM AMPLIFIED POLYMORPHIC DNA (RAPD) AND
GENETIC DIVERSITY OF CHINESE STURGEON
(ACIPENSER SINENSIS)

ZHANG Si-ming, DENG Huai, YAN Yong, WANG Deng-Qiang, WU Qing-Jiang'
( Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou, 434000)
+(Institute of Hydriobiology, The Chinese Academy of Sciences, Wuhan, 430072)

Abstract Chinese sturgeon (Acipenser sinensis), regarding as an “living fossil”, has a high value
not only in science but also in commerce. However, duo to habitat destruction, overfishing and
pollution etc. the resources abundance has been depleting. In order to monitor the change in
resources and develop a sound management program studies on population structure and gene
diversity is necessary. Our previous investigation using protein electrophoresis showed that genetic
diversity of Chinese sturgeon at protein level was poor. In order to further address the genetic
variability Random Amplified Polymorphic DNA (RAPD) was used to screen nuclear genome
variation of natural population in Chinese sturgeon from the Yangtze River.

Totally 70 samples were analyzed by RAPD, and among the 70 samples 40, 17, and 13
samples were collected from year 1995, 1996, and 1997, respectively. 40 decamer primers were
applied for analysis and only 26 primer gave stable result. Among 26 primers studied only 6 primers
(23%) such as OPKO01,0PK02,0PK03,0PK09,0PK14 and OPQO8 produced polymorphic bands. Total
108 bands (locus) were obtained by using 26 primers. A Primer Produced 4.2 bands on average.
Out of the 108 bands (locus), 12 bands are polymorphic and percentage of polymophic loci (P) was
about 11.1%. Genetic distance between individuals is 0.974 3 on average, ranging from 0.9510 to
1.000 0. The genetic diversity H= — > n, Inn, / N which was derived from Shannon’s index of
phenotypic diversity H, = — Znilnni were introduced. Total genetic diversity from three year-pooled
samples was 0.033 4, The genetic diversity for year 1995, 1996 and 1997 were 0.0327,0.0312 and
0.0354, respectively. Comparatively, the nuclear genome variability is poor,” consistent with the data
obtained from protein electrophoresis. The low genetic variability at nuclear level might take place a
long -time ago. The construction of the Gezhouba dam on the Yangtze River is not a reason for low
genetic variation at nuclear genome because the individuals studied were born before the damming,

Key words Chinese sturgeon (Acipensert sinensis) RAPD Genetic structure Genetic
diversitry Genetic conservation

Subject classification number Q347



