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LIS & A Bl O£ & rYis % RS

EAHAT R R EEE K R AR
(1. Sl K KPR 430070; 2. oA PR BFIE B KALAP=BRS0T, il I 434000: 3. th A P2 22

WFFTRE WK LRI 58 FR0y, Y195 T045 214081)

HE: FIH KK DNA # 5K T 2 5800 T KILR BT & (Coreius heterodon) IR 4 (Coreius guichenoti )
4 ABEHRIEA G FEFR 9 AT AN ZEMM T ER LR N6 4 MRS EEN. ZERER,
#2847 & DNA (mtDNA) D-loop /7 #IFL 46 H 22 A28 2540 41, 28 PP fB8Y, SP 1y s A R RS () FUZF IR 2 4%
PSR (0 7 B2 0.849 A1 0.002 57. & K4 £k ki /% DNA (mtDNA) D-loop J7 #1354 18 A4 2547 21,28 Fl B {E
T, S 4 B G T 22 R PSR B AR EF R 2 REE TR B0 B 0.902 F1 0.004 24. 7 TAE R4 (AMOVA) £ 5 1R7R, i £ Al
FIfi 53 1 H 98.80% 1 99.17% RSB AR 78 =7 & A= T B A4 4 30, 3 9 40 f 70 (3 1 2 2R R IRAP B 20 fb e JEFHID 9 A
i B ARG A B PR B o LA I B 48 AN AR IR BT B 2% & FEAE 0.631~0.753 2 00]; PRI G A
0.598~0.728: “FHIEZHKERTEN 0.548~0.670, 25 R F I, KL RIS M4 2 PR, KL Bl D s 1E 2 4%
MRS, B R HIA REEAE k. B D4 SSR B EFEHCH 0.121 58, i@ T D-loop [H =54, 77 SSR Frid & 1
B AR AT A5 22 R 0O I B O R L. [ P EZKP=REE, 2008, 15 (3) : 377-385]

RERI: W [E D4 200k D-loops i B2 IR Z AL
EHS: 1005-8737-(2008) 03-0377-09

FESZS: Q959.468 XERERIRAD: A

i (Coreius heterodon) F1[& O/ (Coreius
guichenoti ), R J& T R} 6 U R} 86 8, 2 KT
FE M. RIS A oA, Db
TR 2 (R DR A T B A AR KT B A
E B BRI B R el I, B &b, P
R RKITEENSF A, TR, B THES
G\ =W /KRR AR F ek B2 47 495 1) 5% i, 4 £8 RTTE] 1
Wi R R R e UYL R, 4 T R
VAR 1) AR I 7% 22 1, R T VR B AR 37 FO T
RAAEEZ L.

£ R 4& DNA (mtDNA) EA R & #5848 2, 58
AR 72 S5 T R 22 A5 PR AT R T S R HY AR AR R
AE - FHRESN AL RITR B ¢ R BOARAE ™, © W T T30
YR B AR RAR B S E B R
1M mtDNA ] D-loop XI5 £k ki 44 b i — 1) 9 4
T X, N2k J) st i, 3R A0 T B LR e IR, 152 4%
ARSI R, JE S SRR ACE M B RS AL  T

W B EA : 2007-08-10; 1&1T HHH: 2008-01-01.

T DR L 1~6 M IR O 2 A H 5 A
BERESFY. BRI T R B AT
K, BA 2k Bkt &S00 EE &SN
AL BT N T A 2 R SR
SE B R A S A B B AR T R ST ST AU IR
TR, T DR A AOR B 22 g I T T /K s e i
e RErEI TR YL A S R [ 1 e
FRZEP A LB AT, W it R A0 7T
R T ARHE SR ) 2R KL DNA 42 il X )5 51
% A DA R T A P o B A BT S A £ T ]
18 o PR AR A 5 R R 20 A, DU A iR 1 T U
TRIP 5 G A AR i d -

1 #MREHE®
1.1 HEARE

BT S E D MRAarE SRR YR E %
WASE . HESLSRIE 3 A B, T 2004 £E 10~11 A

E&UH: Hx AR ¥ESERIE (30490234); [H & BHEL L oI H (2006BAD03B09) 5 B #i it < 2 23 I H

(2005DIB3J025).

BB/ ZAT (1983-), B, L 4, FEMNFEES T EEEHIT . E-mail:kerryuan@163.com

EIES: BRE Tel: 0716-8130008; E-mail:chdq@yfi.ac.cn
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K AR TRER T MITE (WT)23 B i#dbib
LB (ST)30 BB JLPEH OVLE (HT) 24 B LHHE
YT B (CT)25 &, Hat 102 & | 4, T 2005
F5 AmF AR THRIUIERTE (YB)31 2.
BERE LB (BN)33 BSFRITE (FL)34 BFILE
HIT B (zX)34 B, it 132 B. B AR &
B R EE SR TN 95% LEEARAT, 7 I SEH = & H
1.2 HEDNAHJIREX

/b g 4, K B ZE K BE 2R )5
A 500 uL ) HOM Buffer (80 mmol/L EDTA,
100 mmol/L Tris, 0.5% SDS, pH 8.0) 1 10~15 L ]
T K20 mg/mL) T 55 CHIERMAFIRE 3h
PL_E, in A 4.5 mol/L NaCl 500 pL 11300 uL 5147,
VB G #%47 20 min, 13 000 r/min & ¥ 20 10 min, B
IE W 595 uL S5 N EE VRS 20 min, B0 b
TEW I 0.5 mL 75% 9K ZEFBEVE, 13 000 r/min #F
M E L 20 min, £ FIEW, AR TEEMMA 50 pL
MR TKERE, T 20 CHRAFEH -
1.3 $FaEME O EmtDNA D-loop F 5 &7t
il

1 D-loop LA F B rI5 1551 M R

TGTTATGCT-3’

PCR 1 & B & A& #1450 ul, 9 & 10X
Buffer (Mg*) 5 uL. Taq § (5 U /uL)0.4 pL. dNTPs
(10 mmol/L) 0.6 uL 5| 4 % 2 pL. 1 # 45~60 ng.
KT XL E KN A 50 Lo [N FR 94 C AR
P£ 4 min; 94 ‘CAVE 405,50 ‘CIB K 30's,72 “C A
90 s, 35 MIEH; 72 ‘CHEfH 6 min. PCR F=41H 0.8%
() B I i 8 P ARSI, o 97 B R 1 1) PCR 7= #)
FH 1.5% FOB e it vk 40 8, F DNA [BIBGR
& (Omega) [FIU H A DNA FBt. Bl F= 8k 4F
A TREE RS AR AT T
1.4 ENWaMIENH

HoOXMNAMTIFREAZEENHM LAY
(R D XKL 4 AT B 0 7 O 8 B A 132 4
A4k DNA #EAT 3, PCR e N B AT N 25 L,
H w1, 10X Buffer ( & Mg™)2.5uL. Tag % 0.5 U,
dNTPs (10 mmol/L) 0.6 uL. 5| # % 0.8 uL. £ #7
45~60 ng. K 1K W 7&K AN 2 25 ul. N R )T
94 “C FiiAS 7 4 min; 94 CAZE 40s,45~56 CIE k
305,72 ‘CHEAH 905,35 ANFFR; 72 °C 4EfH 6 min.
T =22 0.8% B Ia i HB vk OB AN B I AR 2R

tRNA™: 5/ -CTCCCAAAGCTAGGATTCTAA SR, BEFET YR, 1 8% JEL MR NG
ACTAAACTA-3’ T i 4 e LUK ARG U, R e, A B AR R 48 T L
tRNA™: 5’ -GGTTCATCTTAACATCTTCAG g R5HM.
#F1 BEOFEAEHMTEMRRIZRESIY
Tab.1 Microsatallite markers and their primers in C.guichenoti
B ERRD Sl (57 >3 ) ZO T 5 BGEE /C SRR
Microsatallite marker primer sequence (5’ — 3’ ) SSR motif T, Nos. of alleles
F: AGTCACCACCTGCTCTGT o 45 )
Y103 R: GTATGCGGCAAACTTCTT (GT),
F: AGAAAGAGATGCACTGATAA “n 4
Y105 R: GGAATGTGATGCCAACTAAC (GT) ,, 5
T F: CGCTGGAGAGTAAGAGGC AC) 4 g
07 R: GGAAATTCCCACCGTGAT (AC) 5
F: GGACGAAACATGGACATGA n , ]
YT10 R: ATTTGGCTCTCCGTTACAG CDss 5
F: ACCCACAAAGACACTGACCAAG ) (AC)
YT17 R: GATCGCCAGGCAGAGCTAACAA (CT)6(AC) 5 56 3
F: CAGGATTCCAACAGGTTTCGG
YTI8 R: TGACATTGTTGATCTCGTGGTC (AC); (CCCACA), 56 4
F: CCAATCAATATGTAGAACAAGG
YTI19 R: CAACATCGGAAAGTAAGAACTG TGz (AG) 2 53 8
F: AGGATTTCGGATATTGCCATT
¥T21 R: AGAGTCAAAGCTACCATCATAAGT ~ AC) 0(GA) 45 >3 7
F: CGACTAATACATCTGAGCCCTCC
YT22 R: ATTGCTGTTTCCCTCGATCCAC (AC), 36 3

W F, ERGIY R, REGIY .

Note: F, forward; R, reverse primer sequence.
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1.5 HIERFEITESH

1.5.1 A& FE D% & mtDNA D-loop 2 #F  1#
H Lasergene v6 #4645 & FF T 25 RiftAT )+
TR o $R)G , ) ClustalX ™S55 HEAT 367 HEF) .
H DNASP 4.0 475k P -5 2 267 5 s fs
HH PG RZ IR () MR ERZ R
(m) . H Mega3.l it E AL AF ™) G5 it 2% 20 1%,
HMBEMER NI T RGM. [FHS T2RIST
(AMOVA) ™ 540 B M BRI % 25 4

152 BEINE&MIESHT MEERCERE
LR, BEH AR B SR AN H R B, AT AT DA
Bk BEA AR A R B E AR N A
PopGen32™" i+ 8 DL T & 8. SO0 WA (V)
SRR L5 TE (H) EZREE (H,)
ZAEREE (PIO) .

2 ERESH

2.1 ETF mtDNA D-LoopaYs & i%fE & %S #r
2.1.1 mtDNAD-Loop F 3 K HETHF X4
760 bp HJ D-Loop H Bt AT 43T, AL T+ C G 4 Pk
R WA B RN 33.0%.30.6%.21.4%.14.9%. 1R
HE, AT IS & (63.6%) WEET GrC IS &
(36.3%) o FLE M F 22 AN S (KD, Hf
11 RS VREH:, 6 A7 2SR A dd A sk
2.1.2 BEEEZHEMLH H DNASP 4.0 #4Fit
TREBEZFEES T, ARSHEME2 in. N2
B REFIZH IR 2 840G, SHE 2 AR DL
A 0 TR B 8, T AR £ AR A, Il
IR IR Ay« &5 ZATEAR V0TI B 389 T B4R T M
REUR; MR T ZAEEIRECE W i B e
J3 M AR A, 0T B s R AR R R YT
TR i SATEEAR 38 BRI T M T4

R 2 AAETREEEA mtDNA D-loop =& SHES T
Tab.2 Genetic diversity by mtDNA D-loop among 4 populations of C. heterodon

JEPR Index WT ST HT CT &t Total
ZAAMAL T (S) 7 9 9 8 22
HE B R TE S (h) 0.717 0.838 0.866 0.841 0.849
MHBEFEETRE () 0.0018 0.0032 0.0027 0.0032 0.0026

i WT- 5 HBEfA; ST- YT B HT- W) DB A; CT- 5 28 H A

Note: WT-Wanzhou population; ST-Shashi population; HT-Hukou population; CT-Changshu population .

2.1.3 BEEERZEESUE  H DNASP 4.0 # A5
T R BE e, 45 RNk 3. iR LLR
AV T R SR AR ) ()84 R B R, A 0.002 675
T URIT MIEER SN, R 0.001 595 & BEAA 2 18] 8

FEFRBEAE 0.001 59~0.002 67 2 Al , 3 AT LLE H,
4 £ BEAAK ] ) mtDNA D-Loop X (4% H B A% 5 /K
AT, AP RAR AL

®3 A4 PBEEENEEER

Tab.3 Genetic distance among 4 populations of C. heterodon

BE& Population WT HT CT
WT k sk sk
ST 0.001 73 *
HT 0.001 59 0.002 03 * ok ox
CT 0.002 31 0.002 67 0.002 54 * ok x

i WT- 7 HBE (s ST- YT HT- W) COBE A CT- 5 28 H A

Note: WT Wanzhou population; ST Shashi population; HT Hukou population; CT Changshu population.

Yan % " #4 D-Loop B:[HF51 2 5%, SR FH AR
$zi): (Neighbor-Joining) 8 5F ARG, KB T #i
B Z AR ARG R R NI FREMATLLEH,
28 AN I G R 3 A7 3¢ cladel (Hapl~Hap13)

clade 2 (Hap14~Hap20) #1 clade 3 (Hap21~Hap28) -
LGB %5y ST B 5 4% 016, bootstrap STHF
FEARIRAK, A R B35 B A RGN EAEBAT X,
KR A U R AR,
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Wiz ol S T —ANERIRAT A, HR I e,
4711112244444455555556 451111112;533334558 1:2 ﬁ Eﬁ% g ﬁ /I\é *E‘ ﬁ %D $ ,fT\iIJZ Eg g ﬁ /I\é *E‘ é‘ﬁ ﬁj\ %IJ j"]
00112407011417803699990 75?2682_)91667789125 0004 2 %D 00900 1:2 ﬁﬁé%ﬁ/l\é*ﬁﬁ%% E@IEILZFE\
57530652697047901232 4905056696726559

Hap_1 GAACGCATCTGGTTTAT—C ATTTTGTGATCACCTAAG

Hap_2 G G..—. LCoa T.....
llap_3 LG G G.—. LG
Hap_4 G G.—. LG
Hap_b G —_—. G CG

Hap_6 J O R o LGl AL G. .
Ilap_7 AG..T....... Cooo.m/. LGl GRS G..
Hap_8 AG. .. ... ... Coo..™ LCCooo G G. .
Ilap_9 Gl Covi C C...T.G

Ilap_10 Gl C....TA_ LG T....
Hap_11 AGo oo T LCCo G..
Hap_12 G TATA. LCCo G..
Tlap_13 LGl [CR C...TA_. G.Covivvnienn G..
Hap_14 Gl [CRN. C...— ™ G.Covivnvnnn
Hap_15 G C...— G.C.CA.......... G
Ilap_16 A A.C...—. G.C.C...G. T G
lap_17 LGoAL L C..C— G.C.C...G.. G
Hap_18 G C..C— G.C.CA....... T..G
Hap_19 GTo C...— GCC.CA....... TC. G
Ilap_20 G C...TA G.CCCA....... T..G
Hap_21 Gl Aol — CCCA....... T..G
Hap_22 LG TV A L — G.C.CAC...... T..G
Ilap_23 LGToo AL — G.C.CAC...... T..G
ap_24 Gl A..... TA_. G.C.CA.A...C.T..G.
Hap_25 GO AL —. G.C.CA.A...C.T..G.
Hap_26 LGGA. L. AL TA_. ..C.CAC...T..T..G.
Ilap_27 GG A ... A..... TATA. C.CAC...T..T..A.
Hap_28 LGo AL Ao TATA. C.CAC...T..T..G.

1 KT AR 04 mtDNA $281 X 1928 547
Fig.l Variable sites of mtDNA control region of Coreius

heterodon and Coreius guichenoti in Yangtze River

2.2 EFmtDNA D-Loopsi[El O%E & &£ Lt 1%
il

2.2.1 mtDNA D-Loop AR ET R X [E 04
4 923 bp ) D-Loop I B iEAT 73 #7, T. C. AL G 4
PRI P S =0 B R 30.8%.21.5%.34.0% .
137%, HA+ T W& & (64.8%) HE T G+C
e (35.2%) . LA 2] 28 AN fF AL, 18 A58
AL CEL D, Hod 2 AN R /3 N B S ALE

K (0.004 5) , HAK 2 B =K (0.003 8) 5 HAE
2 FEPE Bl A R R BEE (0.922) , He kI
B EEE (0.867), TEWLE 4.

x4 45 fa 81K mtDNA D-loop & 1& LR 47
Tab.4 Genetic diversity by mtDNA D-loop among
different populations of C. guichenoti

FahxR Ind YB BN FL ZX ait
B4R Index Total
i‘i\‘*‘ 5 ¥
EEMERE 14 16 16 18
(S
BERI 2R
‘, 0.901  0.867 0.922 0911 0.902
Tes ()
y A 3
*ﬁiﬂ&z#ﬁ 0.0083 0.0041 0.0044 0.0045 0.0042
184 )

F:YB EEBE BN BRI FL O EREG; ZX OE
.

Note: YB Yibin population; BN Banan population; FL Fuling
population; ZX Zhongxian population.

223 BHEEMASEH 4 ADEMAEREHEEE ST
5, MR AT LAE H R SRR ORRT B nE AR ) (1
AR PR B K (0.006 56) 5 T i 94 B A4 ELBE4A
TA) B AR BE T A /N (0005 29) o [5 C14 81 265 ) f
48z (Neighbor-Joining) 47 1 R G M AE % N BE
A W 2. B2 BoR, BA5A Hapld $84 1
BRIR B, M 29(21.97%) 5 H vk R B A5 Y Hapl8,
H20(15.15%) « SRR E EET 5 AN AR (Hapd.
Hap14. Hap18. Hap19. Hap21) 7F 4 N E A 1 H
I3A4ii. AMOVA 73t BoRlE e {E (F) 4 0.008 3, &
I 4 AL AR S 99.17 % K A BRI R, A
0.83 % [Rast A& A8 ok FBFAR 2 18], 2% BEAR 2 1) )t A%
B N | RS b [ I R e B 5

=5 OsAf 4 12K 8 mtDNA D-loop 5 7= Z EE

Tab.5 Genetic distance among 4 populations of C. guichenot by mtDNA D-loop sequence

BEHE Population YB BN FL zZX
YB k sk sk
BN 0.006 56 ok
FL 0.005 78 0.006 10 ok
ZX 0.005 66 0.005 44 0.005 29 * x4

¥ YB- HEMM: BN- R FL- JERHH; 2X- BEHE .
Note: YB-Yibin population; BN-Banan population; FL-Fuling population; ZX-Zhongxian population.
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NI fif
NJ Tree

AMAXL Individual nos.
YB BN FL 7X

33— Hap 7 1 1
26 —Haps

Hap 9 1
5 2 Hap 10
Hap 6

— Hap4
13 Hap 5

35 ——Hapll 1
29l Hap 12 1

27 —— Hap 3 1
61 27 Hap 2 1

Hap 13 5 10
Hap 14
Hap 15
75— Hap 16

58 Hap 26

6 67 E Hap 27
Hap28 2 1
24 L Hap2s 3 3

30 Hap 22
BT pas 2

1 1

9 13

4
1
1
1
1
1
1
2

1

15

12 Hap 18 1 1
19
_':Hap 19 2 1

— Hap 20 1 1 5

7‘—H3p 21 1

=5 Total (%A&AH number of Haplotypes)

31(14) 33(12) 34(18) 34(13)

2 AT 4 A ERFE A AT 3R bootstrap 32153 ) 28 F B (G B[ 7 T R GEM A1 HTE & RE (4 P ) 22 7
BN: ELRGFEI4; FL: WEFEREIA: YB: HERHE; ZX: MEFHE

Fig.2 Molecular phylogenetic tree constructed on 28 haplotypes of C. guichenoti and their distribution in the four natural

populations (numbers at nodes indicate the percent of bootstrap support after 1 000 replicates)

BN: Banan population; FL: Fuling population; YB: Yibin population; ZX: Zhongxian population.

23 EMEERIESH

231 EEZHEME ALY ENEDEMN S
(S5 3 A B IR 2 & 1 LI 2% & P F 2 2
FREEIIT TSI (R6). 7£4 MILEHA
OV R O Mt BAE RN BRI T 48 NEAL
B, P AE YTO7 F1YT19 fo 15 e fr b4 il )
S ERNERZ, A 8 £ YTI7 #1 YT22 B A
VR o7 A B A5 A B R b, R 3 A PR

ANBEQL RIS EE R N 5.3 4. TN 2L G
7E 0.631~0.753 2 [a], f% = 0 42 B S A (0.753),
BARM R EEER 0.631); FHHEREE AN
0.598~0.728, & = [ =2 H K B4R (0.728) , F K1
2T REE (0.598) , B AN FH 24 & R G
FH 2 AE RS EN 0.548~ 0.670, f i 1 B &
R (0.670) , T At i 2 L EF BEAR (0.548) .

®6 BERMARIEMANFEYRMNREE H, FEREE H,. .S E 22 PIC
Tab.6 Average heterozygosity and PIC of 9 microsatellite loci in 4 C. guichenoti populations

$EFT Index YB FL ZX
H, 0.753 0.631 0.651
H, 0.728 0.629 0.673
PIC 0.670 0.568 0.610

vF: BN- BRI 1E; FL- B #EE; YB- EEME; ZX- BE#E .

Note: BN-Banan population; FL-Fuling population; YB-Yibin population; ZX-Zhongxian population.
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232 EAR&EEFEEEEBAMERISEEES

MR 4 VT B 5 1V BEARAE 9 AN 1 B R 47 (1)
RS, 12 H PopGen32 ¥k iHH.15 5 () 1844 A1
AR FH Nei [RBFERERS (R 7) - HIE 7 °TH1,

BT B RS BT B IR R FE i/, A 0.144 9,
PR BB AR AR R B K, ) 0.865 15 1T B BT
B VLB AR R B B R, O 0.290 0, P (1)
TRAEAR B R ER 0.748 3,

x7 BEOEE 4 AR TEREHRREREKM Nei REERES

Tab.7 Genetic similarity and Nei’ s genetic distance among 4 C.guichenoti populations by 9 microsatellite loci

/4 Population YB FL zZX
YB 0.7483 0.8224 0.8244
BN 0.2900 0.8508 0.7996
FL 0.1956 0.1616 0.8651
X 0.1931 0.2236 0.1449

T AT L) R AN, AT AT LA T RS PR & BN EURBFS : FL- R B : YB- B S BHE, ZX: A RHE .

Note: Nei's genetic identity (above diagonal)and genetic distance (below diagonal) ; BN-Banan population; FL-Fuling population; YB-Yibin

population; ZX-Zhongxian population.

2.3.3 AR &7 T2 % &M% 5 #7 F1 mtDNAD-
loop FFIAHLLE %4 AMOVA 7 iEAH R, 155
FEAARIA] DL B P A 5 AR A8 S 0 B T e 484 (3R
8) . Z BRI, K A BRI A R F KTk
H BRI (85 A S5 AR S 40 Rl Al (R AR R R Y K

THEARIE]; SSR [EE F54L 4 0.121 58, D-loop & &
FEE0N 0.008 31, IX—45 RRH, [ 14 fafk N 2%
KA AEAE P AR 22 57 (Fy AE 0.05~0.15 218 ), #%
AN DRH (g A% 22 F AR /N (P<0.05) .

®8 BEARARLSEETRHAMA SSR 547 R mtDNA D-loop FFI 3 4R LR
Tab.8 Comparison of genetic variance in C. heterodon using SSR and mtDNA D-loop

i R[] 22 5 25 R, HERNAZ R 2B AR RERRIAR R G B % BRI Z TG /2% g
71N
Marker Variance components ~ Variance components Percentage of variation Percentage of variation r "
among populations within populations among populations within populations *
SSR 5.52536 9.91943 12.16 87.84 0.12158
D-loop 0.01639 1.95529 0.83 99.17 0.00831
3 it WA S AR S P D T

3.1 KILE&FME O rEEfE S

mtDNA "1, D-Loop & Mt — 9 9F Zs 14 X,
HE AL R OR g 8D T 5 2~5 £ P, R OE
FH T A4 30t 15 22 AT 50, 7E 102 2 4 f B A
760 bp ] mtDNA D-Loop ¥ & Ml | 22 4~ 58 45 {if
RN28 BB A5 A DA SR AR AL R HORT B T B
EE 48] SR & A< T A AN A B G i B8R} £ 3%, 40 A
Mg 4 (Myxocyprinus asiaticus) . 75 ¥ W 4 62
(Gymnocypris przewalskii) T S A 2 RE R,
T HLEG H BT A RS 2 FEE R M B0 H fa 2k B
AR, e G R 2 HEEIRE (h) IR B 2
IR () BN TEOMRA (F2.K4), RPW
HIREZ SN TFROME. 68 (H) TRk
BT A AR 25 N AL R a8 AR AR R KO, R P A

A FERT B BB I & 250 30 0.753 J% 0.728,
T KL KR B8 . B (Clenopharyngodon
idellus) UL J¢ 7B JeTJUIER R R BRI €1 (Oncorhynchus
keeta) P07, 33 U HA 5 101 4 f 8 1 2 REVE R R
3.2 fEemMECREaNTESH

g 4 ADREARA 28 M £ A, Hovp 3 R B
Ay 3AEARPT LA, LU IL 44%; F 7 Fhp
fEAy 2 AN BRI, AN 18 T £ ALy R
PRI, IX 12 P £ 2 1 35t 4% FE B 7E 0~0.007 98
Z[H]5 4 AN BEAR ] g AR BE B AT 7E 0~0.003 2 1], H.
HRAE AR T (RS AR R R a N, WA EZE . M
BAE R RGN L&, A [FRE AR A AL A R G
A E A, A H LB 2 R4 B s D-loop [ i {H.
(F) 4 0.012, F WAL 5 F 98.8% K A
EWER, R 1.2% LA 5 ok B A 2 18], %5 B
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2 J6) AR AR SRR YL BB KT AR A
AL LEF A W B b, BAKIT A8 T8 —
T -

CUER A 4 AN TR AT 28 Fhepfs A, Hp 5
FheAG B0 4 AN BEGR PR SLAT, FF HaxX 5 Fhopfs 4l
(I H ISR RR (54.5% ) A 11 MR fsdl sy 2 A
B3 NPT ILA, AN 12 g B O SEAEE
PR A% PR RS G, TE 4R (F) 09 32 4% BE B 0 R
K (D>0.005) , Ui W] 5 6 3 4R 2 R A N
B MBRERRGH L& 4 DRI RERE R
Zip b 2EIAH B A XN B D-loop [ #5440 (F,)
470.008 3, FIH[H 4R A st £ A8 R4 99.17% K B
AR, A 0.83% M4 % ok | B AR Z 18],
BRI B e R AR R Y KT
T 5] 14 0 1 a8t A S5 R B B 4k, JB T s —
TE oSSR [H 2 ¥540 R 0.121 58 7T D-loop & 2 4544,
X SSR L D-loop 581 A 1[5 4 i 44 7K
WiAEZ AT

FAT T 37 e R 1 e A IR A 5 F 2 BT
PLY A B B s AR o4k, BT RE R B T4 fa R R O
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Genetic diversity of bronze gudgeon (Coreius heterodon) and largemouth bronze
gudgeon (C. guichenoti ) in Yangtze River Basin

YUAN Xi-ping'*, YAN Li’, XU Shu-ying’, WANG Deng-qgiang’, ZHANG Yan’, CHEN Da-qing*’

(1.Fisheries College, Huazhong Agricultural University, Wuhan 430070 ; 2, Yangtze River Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Jingzhou 434000, China; 3.Freshwater Fisheries Research Center, Chinese Academy of Fishery
Sciences, Wuxi 214081, China)

Abstract: The bronze gudgeon (Coreius heterodon) and largemouth bronze gudgeon (C. guichenoti) are
economically important species in Yangtze River. The stocks declined drastically in recent years due to dam
construction, over-fishing, and water pollution. Little is known about their population genetic structure, which
has become an obstacle to further research on the protection, management, rational exploitation and sustainable
utilization of these fish. In this study, mitochondrial DNA D-Loop sequences were used to investigate the
genetic diversity of 102 bronze gudgeon individuals, collected from the upper (Wanzhou, 23 individuals) ,
middle (Shangahai, 30 individuals; Hukou, 24 individuals) ; and lower (Changshu,25 individuals) reaches of
the Yangtze River, and the genetic diversity of 132 largemouth bronze gudgeon individuals, collected from the
upper reaches (Yibin, 31 individuals; Banan, 33 individuals; Fuling, 34 individuals; Zhongxian, 34 individuals)
of Yangtze River. Additionally, 9 polymorphic simple sequence repeats (SSR) loci were used to assess the
genetic diversity of bronze gudgeon from four sites in the upper reaches of Yangtze River. The results showed that
among the aligned mtDNA D-Loop sequences of 760 basepair in bronze gudgeon,22 variable sites, including
11 transition substitution sites, 5 transversion sites and 6 insertion sites among all individuals, recovered 28
haplotypes, and the haplotype diversity (p) and nucleotide diversity (h) were 0.849 and 0.002 6, respectively.
Among the aligned mtDNA D-Loop sequences of 923 basepair in largemouth bronze gudgeon, 18 variable sites,
including 15 transition substitution sites, | transversion sites and 2 insertion sites among all individuals, recovered
28 haplotypes, and the haplotype diversity (») and nucleotide diversity (7) were 0.902 and 0.004 2, respectively.
The haplotype diversity (p) and the nucleotide diversity (4) were lower in bronze gudgeon than in largemouth
bronze gudgeon, which indicated that the genetic diversity of bronze gudgeon was lower than that of largemouth
bronze gudgeon. Analysis of molecular variance (AMOVA) suggested that the genetic divergences, occurring
within the populations in bronze gudgeon and within the populations in largemouth bronze gudgeon, were 98.8%
and 99.17%, respectively. Nine polymorphic simple sequence repeats (SSR) loci identified a total of 48 alleles
in largemouth bronze gudgeon, with observed heterozygosity ( H, ) value ranging from 0.631 to 0.753, expected
heterozygosity ( H, ) value ranging from 0.598 to 0.728 and polymorphism information content (PIC) value ranging
from 0.548 to 0.670. The results suggest that while the genetic diversity of the bronze gudgeon in Yangtze River
is low, the genetic diversity of largemouth bronze gudgeon in the upper reaches of Yangtze River is under in
good condition. Very little genetic differentiation occurred among the populations of bronze gudgeon in Yangtze
River and among the populations of largemouth bronze gudgeon in the upper reaches of Yangtze River. The F, of
SSR(0.121 58) was higher than that of D-loop in Coreius guichenoti, demonstrating that SSR was more suitable
for analysis of genetic polymorphism in Coreius guichenoti.[Journal of Fishery Sciences of China, 2008, 15 (3) :
377-385 ]
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