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KEF, EUH3, RIgie

A. ILHEEEKTIF AT LT Bl 226007; 2. HHRFE T2, L5 FR 215500: 3. FEAPR2Z 055 3% K8

L, L3R £ 8 214081

FHE: KB 8L T HRiE SRAP (Sequence related amplified polymorphism) ¥ ¥ & (Crenopharyngodon idella) 1 1~ BF 4 B4k
CR B TRV B B HRIR A7) F1 2 AN AN T B R B G 72k B 3K B0 R AP35 R T0 5 5T K 7= R A i) 34T B 4% 2 A% 1
AL NAEFIMAE T IFEE 8 A4 WREW . 2SNEBNIWES, B3I WAHER B0 S50 12~21 4 7 3
DB ATIEND 120 Mo, HP2EEMaE 24, 2EMALEH 76.67%, B T REHESME. BAR
5 2 AN N T8 B 2 A7 A H R 43 515 67.62% +59.81%+53.33% . P39 2% & 2 4 54 0.214 3.0.211 0.0.172 25
TRILEF AR5 2 D AN T BT B8] BB £ JE 2543 5120 0,098 0.0.1159, I A TR B BEEIE B 4 0.0959. 4
RFEW, B N TEHBESEEZHEEER TR, LSy 000 SR EEREE A F X 55 fm 20, A TR
AARSRAL o B SRR D T Bt G R R S R E . [ E K =%, 2007, 14 (5): 720 — 725 ]

KSR B B AR A A TR 46454 SRAP
FE %5396 SCRRFRIRED: A

B (Crenopharyngodon idella) ) 2 53 A T
=i PAR R M L S PN B = N ol N /N A =S
B AL R AROKFRIE A, h ELR A S A R
HFRIE 7 S, (B 4 DAy 1k B A v [ R T B T
IEE AR R dn 2R, X2 T ) SO A R
MR OR SR R SR RGP TR ) Bt R
AN ERSEVE SRS O e S WS Ul B e a2
o) B . A TEIER S A TR AR 2 RAERAL
Ao, O I B IR A L G I AR B AR AR
TOs ey 22 % =30, 5 A0 1 20 B IR B3R A
DRI PR ) 2 44, X 6 i) R ORI 40 T Rt TR BE A —
B R . AEBF R A A R D, AT RE RS A KX
EHTURER A KER PSR ESE . e L
5 e BT A TR AR N I T R A () 28 A 45 4 22 S 1
B b, FHROX e A K PO LS AR R R A R
PR A T TR IR R A ) B K= SR 2 T E )
5 LR DR A )

SRAP (Sequence-related amplified polymor-
phism) W& —Fr 15 FFR A0, %4 AR B A U Y
IR IR RS ) AL R AR 3 AL
PERR IS 4 130, b0 R 1) & AR S PR e 1 4

Yo#s H #3: 2006 — 12— 27; 1537 HH3:2007 - 03 - 01.
E2EWME: EF BARZESEEIE 30471343 .

X EHS:1005 - 8737 — (2007)05—720 - 06

(Filler sequence) FIHE S £ 75 P8 40, LS 91K
17 bp (10 bp HFE /¥ + OCGG + 3 ML FEH ) , AT
DU Skt e R A B F SR 31 F X8 T
191K 18 bp 1 bp HEFE)FF + AATT + 3 ML R
B, TR SRR NS TR . BT AMERA
EF BT 5 R B XA RN ST PR A 2 A
FEM) o TR A 5 R, IR KR A, AT
BT KA tt, BE A RE R REGERTZ
AMEF B B A, & N AT 2 ME
1 ) ey s 57 | Bl R 2 2 BB 10T A% 2 R
SypreR 12 (B R N T K SR B B A
(7 KA 5 [ P A0 i A AR DGR I . AT 5 7
B AT AR 22 REE 40 BT S A I Bk E,
Ao bl A e B A TR AR RT A B R AR () A iy 22
S5 AP IR RR T R 5 AR 4 5 (1 AR Ak, Ok ff R
1 IR MBI TR B A

1 MR5I%

1.1 #RERIE
2004 FJERFE, FERB N 2 R A, A RE N
0.52~0.89 kg; 1514 34.7~43.2 cm, FFAEF A HD

EH RN 5kEH 19770, B, B+, TENFOK=EWBAEF M 5 EYHREIATFL. Tel: 0513 — 85228267; E-mail: zhzhwei2005@126. com
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SR G 5% B I AR TR AR N S B A8 5 5 1 B LR 721

K EVL AR TBILI R 5 [ R R 3%, #2003 4F S
AEIT RN B A R R EE 2 %,
HY 20 J2 By B 6 4% I 70 9% V0K ] 2, 4% H 5 vk K i
NP R FT R N T BB R (YO 4 2003 F
5 A HBEE® IR FREG A AT 5000 BIF
AT i, Fe o A 72 2001 M TEVL YK K 5 71
RS A s TE B AT KPS BRI N T B
£ (Q2) 2 2003 FF IR M AL TR AR 1 T RE
h EF LI R, AL TR ISR A 1995 4 5 16
TR 5% f 5 R 3% W 33k Rl £ 40 &5 1999 & X #kik
HERATEAR 20 B. B4 AL EREBEARL
FHL 20 B, 77 A L f R 6 K G 1M, in N BT A,
4 CURFEFHE 2 h, PUE M40 .

1.2 E[F 4 DNA B

2 0.1 g B4 F XKoL, H U8 4UR T By
JEN 1.5 mL B0 LVBORE i IELZ 20 pll 1Y
140 A, 350 A 450 L STE 22 # ¥ (150 mmol /L
NaCl> 50 mmol /L. Triss 1 mmol /L. EDTA), 12.5 pL.
1 10% SDS, 10 pL % 18 K (20 mg /mL) &%,
55 CiHAt B, F2R By &0 & He 1 K, SR
S EEUTHE 12 000 1 /min &L 30 min, YVTTEH 70 %
I ZERE 2 X, F 1 30 pl KM, £ 0.8% HI
TR BRI _E A I DNA f = FLR %
1.3 SRAP 514157l

SRAP 5#)¥ 4% % Li %7 & O, 1 L
R R AR A R A E G R

%=1 SRAP3IHFFI
Tab.1 Sequence of SRAP primers

M54 7o anElEY 77
Forward primer Sequence 5" —37) Reverser primer Sequence(S” —37)

mel TGAGTCCAAACCGGATA eml GACTGCGTACGAATTAAT
me2 TGAGTCCAAACCGGAGC em?2 GACTGCGTACGAATTTGC
me3 TGAGTCCAAACCGGAAT em3 GACTGCGTACGAATTGAC
med TGAGTCCAAACCGGACC em4 GACTGCGTACGAATTTGA
me5 TGAGTCCAAACCGGAAG em5 GACTGCGTACGAATTAAC
meb TGAGTCCAAACCGGTAA emb GACTGCGTACGAATTGCA
me7 TGAGTCCAAACCGGTCC em7 GACTGCGTACGAATTCAA
me8 TGAGTCCAAACCGGTGC em8 GACTGCGTACGAATTCTG

em9 GACTGCGTACGAATTCGA

eml0 GACTGCGTACGAATTCAG

emll GACTGCGTACGAATTCCA

1.4 HIKDH

P FE W) SEAE 2% 03 IS B Bk b WUk, EB 4t
& R = AT, R )5 H 6.5% 12 TN I B
s vk, AR B, SR, R SR U
1.5 #HELIE

YRR EE TS B —
AL, AL A 1, AT e A 0, R4 i 37 FE P P adk
AT W7, R DRI AE g Lh i F5 47, F PopGene32
(Version 1.3D #4793 #7. & Marker & 4577 KA
TR AL ST RS, F SPSS B 15 43 47 il
AL AR/ N ST 8% 28 2 18] 1 BR300 3R, AR 4 BR 4K
RUTEBAY A AWK SN R MR
WEAXWT:

DO ZEALEH: P, =m; /m

Hf o, 2B SEL m BB S

Q) BRSO A 2 FIBE AR ¢ RRYEHAR
B4 A A R IR 2R — P S8 67 1, ALY
BEHY B A SRR RS 7 ARV RLITOR , 0 B ) R A 4
fir e A BHESE p=1- g1
LR B R DR P R 18 DA 6T R S A B o R TR Y B

@ IBEMBLRIL S, =N, /[N, + N, + N, J14]

@ FIX LR D, = —In (S, 4/°S;S;) 15

Horpre S AT BTN AN U I Fr) 28t £ AH AL AR 5L
Ny i DR DRSS E NN A A
PRAN G ANERE AP G RO FLB R B AR AR A
LA HCA T R A AT: 350 P A A AR DL 2 B T 2
. S, NPIEAR R M AHUREG S0 S 703
TR ORURRAA ; AR A LR 4L
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722 hOE KR H14%E

s EEE N 3 Ei%%fi’»]ﬂfi% 1‘2‘~21‘/|\Tf&)§;)#%2j<
/NE 110~950 bp, & 73418 I an i 1 Frs, Y
2.1 AESIMESH INEGREKMTIEER BT AT = 15 A AL (GR 20, XK W] SRAP
M 88 AT, ikt 8 BRI BRAFATE  BORAT LR D ] T B itk ZAEER 704
NG =R 27 S E R E o R ST Ry Py )

bp

489

« b il

g§ 9 10 11 12 13 14 15 16 17 18 19 20 21
1 5IY4AE me3-emd WES 3 HAKY LR
¥ : M: pUC19 DNA Mspl; 1~7:HJ #145; 8~14: YC B 155 15~21: QZ #E1%.
Fig.1 Result of PCR-amplification from primer combinations of me3-em4 in three C. idella populations
Note: M: pUC19 DNA /Mspl; 1 — 7: HJ population; 8 — 14: YC population: 15 — 21: QZ population.

*2 F&HIBATBUSH.SEMALE
Tab.2 Number of amplified loci and percentages of polymeorphic loci in three C. idella populations

Al HJ # 1% YC Btk Qz # 1k B
P - HJ population YC population QZ population Total population
comEiI:aetrion AL 7 i B EZ YA AL 5 i A ZEME AR EZ YA AL S B EZ YA
Loci  Polymorphic loci  Loci  Polymorphic loci  Loci  Polymorphic loci  Loci  Polymorphic loci
mel-eml 13 7 11 6 12 6 13 8
mel-em3 9 6 12 8 11 8 12 10
mel-em5 21 12 19 11 18 11 21 14
mel-em6 12 10 12 8 11 8 12 10
me2-em9 11 9 13 7 14 7 17 12
me3-em2 14 8 13 6 13 6 17 15
me3-em4 14 11 16 9 14 9 16 13
me3-em6 11 8 11 9 12 9 12 10
ST Total 105 71 107 64 105 64 120 92
sk
e
67.62% 59.81% 53.33% 76.67%
Percentage of
polymorphic loci
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SR G 5% B I AR TR AR N S B A8 5 5 1 B LR 723

2.2 EGEIHRYEUSEMERBENENSH
M

SR A 4 NS 70K, 6 120 A9 67 5 1Y
AL D B R DL 15% S A7 RS [XIR], 0 AT
100 % 73 5 5 Ay B AR DX A, I A Ak 8 AN X TE], 4T
VB L R R M R R SR AE B X R 90 A &5
REY], YC A QZ WIS FRIE A AE AN R X 6] A2 A6
FREEAA, 75 0 A1 1009 DX [ A2 pi B 2, Hoph X
HEDASE &L NI ER L ENASE - 8= 0k TE % S S
BT A 7 B TR A A% S5 R AR AR (BN A T 1Y BF
AR, ELBOR IR £ 0~ 15% X (8 P A FR I RE 14 2
&AL EE DT HY 8RR, A 30 5104 HY B
1524 A~ YC #E4E 9 4. QZ #E 4K 10 A, 1 0 A1
100 % DX 18] 7% 6 B 1A 07 il B0 B3 2 T I AR A4
(x> 15, P<0.05), HAbX M 7R #4555 HY 228
FEARIE AL B A B 2 7 (B 2) . XK
FrRRE TR P I R W S k2, T B 4 5 PR Ao
R E .

3 35) —-=—H] —+—YC -B-QZ

o 254

(¥ Numb

V. Ill

f

0 I 1-15 I16—30I3l—45 I46—60I 61—75I 76—99I 100 I
WA IR A% /% Frequency interval
B2 3 PRy A S EEA R RS E A
X (8] ] A3 T
Fig.2 Distributions of amplified loci of three C. idella
populations in different frequency intervals

2.3 E&E3IHRLAEERIBLIES

T P UWREE R 2 KL ST, OB R SN A
JEAL b HB AR R, — Ak TR S R BRI R AR
S — Al S8 R/ a] DL S R AR I AR AR R
M. mE3 I, EafrifEREeEEE
s IR 2R A EE, ISR E AT A N
AT K . Shannon-wiener % FE4 45 2 R 7] 2
WIS AR 2 FE M 1% S BRI A DU A AN B

HeHE Nei 511977 95 e 4% J86 (07 265 for 6 DRV o i 4
3 ANEER (] 110 36 A A DL R 0 BB A R B, ) B, AR 4R
SOk 13 VR ZEHFIE JE ME GR 4, HY AR A S
QZ FEHERBRIE IR R Bl oK 0.115 9, 1 YC #1 QZ

PRI T AR ) )30 AR B B /s 0.095 9, HY B £ T
5 QZ FEREIAR BB fE b . U] IR BT AR 0 1
I, AR AR 2RI T RIS, (RN 45 UF
T ARG ERRREE.

*3 BEIHMEERASESERSHEER
Tab.3 Genetic heterozygosity and gene diversity
in each population of C. idella

FREN REE Shannon-wiener 5 {

Population Heterozygosity Shannon-wiener index
HJ 0.2143 0.3139
YC 0.2110 0.3104
QZ 0.1722 0.2618

F4 E&IFREMEEHENRRRHEENEERIESR
Tab.4 Intra-population genetic similarity and relativegenetic
distances among three populations of C'. idella

Nei 1975 Nei (1972)
HJ YC QZ HJ YC QZ

H] *x%xx 0.9067 0.8905| **%x (.8868 0.8722
YC 0.0980 x*x*xx 0.9085/0.1201 =**xx 0.8892
QZ 0.1159 0.0959 x*xxx [0.1367 0.1175 *xxx
R A& B AR RS, T ARG .
Note: Genetic simility above diagonal and genetic distance below
diagonal.

3 it

3.1 SRAP FE&EEZHMEHARPBNERIES

SRAP UFFIARY 38 225 B T H I 1514
WA RN, LA E R e R G EA R ET
il H AR A B S, B2 N TR R R
JEWTIL. MEIE 53R 30 4> SRAP 3144 & %
MRIERI A SR AT T L4, FriE A iz R
X 11 Bl R AT T 3 2 AR, BoR T
BE 25, %R %6E M SRAP FRid &
T BN 43 T 184 32 B T S, ) B i e 7 o IR
PRI R s e T 28 X B0 £ Riaz 517 A
SRAP Hi AR % 2 R R Fr R PR B R I8 4L 2 4%
M, 45 B LFRES R R4 5. Ferriol 2 18
FHEH AR VAN 69 10 P00 7 (a8 4% 2 FE 1, 5 2 Bl
WAL 8 NMERS, 35 AFLP fric b, KIAE
AR SR A SR L AFLP B R A —
vk, Li 209 SRAP brid B 51 8L 5 I 0 H 5 0
IV PE IR, 5 SRR B3 1 b A 4 %) e £ 4R B ) )7
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724 v E KRR %

#14%

PR GBI RV AR T RE iR EH
PRI SRAP-PCR R MAR R, 45 R B 7R % brid [ R
I8 T AR 2 R AT
3.2 EAFAEFARSAIZER KBRS K
AR SR SR E B2 2R 2,
FE [ A2 20T ] RAPD M B T ZIDK R Bt
G A TR, G5 ORI K AR I 5 AR RS 1
LR B DA P 2 B/ bk 45 U d B 1 AL DNA $
AR T ARILKR DY 5 i b 5 f AR B TR
FEI 4 A EERER I IS AL ZAEE, 45 RORBLKITK
R H AR LIRSS, 15 kDU A %5 22
FUEE IR — 2, M AT e S 1 3 B R LI R R AT i
MEA K. BEREATFAERKSFREE AR L
PEVELLER MURIE I A 2, 42 W3 % B 58 S ALK
Pt BTTIAAE 3 AW AT TR TR
CREEVIESE DN 370t R W R L=
A A LB S g R I AR AR S 0 AT o 45 R IR, 3 1]
AT FIHB ALK RE EA IR, etk LB
H LA T JECR Rl RE (A 4L, 525 %0 4 230 R 3 2
A R 3k 55 RAIZ T 40 4 10 bp BEHL 1903 K
TLrbiie e H AR BN St N TR AT T
RAPD 73, 45 R, N T80 W B A ) it 2 A2
7 FZ A Shannon ! 2 FEPEHR AU M BRI T KIT A
1T (7 T 22 254 R A X AU, RAPD AR
2 SRR B SR B SRFRRUE PR 3 7 R bR g Xt
A B AR TR 5 N TSR R A0 A 45 M AT LA B
BN BE, KRUTTHHE T SRAP BOA N & 8 1k
ZREMERTSURRE P, IR IEF 9 18 A7 RUAR XS 2F & 1Y
8 TRt R f 1 AP AEFEARTN 2 A A T REAR 8 4%
ZRAEREAT T HAL R 3 BEAR I 2 A AL S EL ] )
2 67.62%59.81%53.33% ; -1 7% & & 73 il
5 0.2143.0.2110.0.1722. &R %ox, 5 H] B
FEARAALE, YC A QZ 2 N FRIARE 1A 2 25 A7 ki L]
ARG AR T B, Ui A T FRAE [ 26
T EEAFE AR 2R TS, XS
sk M2 DS -2 g g 8, B PR AR
AR v 9 e 81 R SR T TR B 28 A 5 1 R AR SR I R T
KIS, N E 2R i TAEA T R — 2
AE B R AR AR KD SR B E
T IE R . BUUE S 1 AL T S A DA Y B R
2% D8] B 23 A7, 2 B 57 B TR 1 v IO A 25 Uk
/b, T B2 L AL i 2 25 489 0, 2 B Bt SR BE T

IR LR G B T S B AR B R HRE R
PRt S5 AAL I SR R A LR s — 7 I T
S AT R IR B, RIS IR A SR
b, A IR B FE AR HORAR Rl BT R AT B
G, T[] ) ) A T U 2 e e 1 30585 36T AR 45
R T N\ A 57 A K, BRI T 75 SRANR
SRR, IRFF ISR A A — R AT A T 95,
N T FEFAR SR AR A B AL AZ B, BUAE— 35873 1B i
RAE, T F AR U7 I N TR R
PRAREA SR T R, RS 2 A RIEFE IS I (s UL
B IS R T AR IR B S5, SRR B
ot Jo_EF R BRA , B S5 LB R 2K

52 3k
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Genetic structure analyses of grass carp populations between wild and cultured

ones

ZHANG Zhi-wei', HAN Yao-ping?; ZHONG Xia-ming!, ZHANG Zhi-yong! , CAO Zhe-ming®, WU Ting-ting’
(1.Jiangsu Institute of marine fisheries: Nantong 226007 China; 2.Changshu Institute of technology: Changshu 215500. Chinas;
3.Freshwater Fisheries Research Center: Chinese Academy of Fishery Sciences: Wuxi 214081, China

Abstract: Sequnce-related amplified polymorphism (SRAP) was used to compare genetic structures among
three populations of Ctenopharyngodon idella — one wild and two cultured populations. Samples of wild
population were collected from Jiangsu Hanjiang National Four Major Chinese Carps breeding Farm and the
two cultured populations from Freshwater Fisheries Research Center Aquatic Breeding Plants and Wuxi
Qianzhou Aquatic Breeding Plants. Eight primer combinations, which produced good amplified patterns;
were sorted out. One hundred and twenty amplified loci were obtained from the three populationss among
which 92 were polymorphic. The percentage of polymorphic loci in Hanjiang population (H] » Freshwater
Fisheries Research Center population (YC) and Qianzhou population (QZ> is 67.62% 59.81% and
53.33 % > respectively. The results indicated that genetic polymorphism decreased in two cultured grass carp
populations. The average heterozygosis of three populations were 0.214 3,0.211 0 and 0.172 2, respective-
ly. The genetic distance between Hanjiang wild population and two cultured ones were 0.098 0 and 0.115 9, while
the genetic distance between two cultured ones was 0.095 9. The noticeable decrease in the number of rare
loci and the increase in the number of homozygous recessive loci in the cultured population suggested a con-
siderable loss of low frequency alleles in the cultured populations; which may have resulted from small effec-
tive population sizes during artificial breeding. [Journal of Fishery Sciences of China,2007,14 (5): 720 —
7251

Key words: Ctenopharyngodon idella s wild population; cultured population; genetic structure; SRAP
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