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BRI G BT RENM I 25| iFR R B EE SN
AEN, BEE, FME, FOE, B, R

CPEUK PR AT 5L BT K407, BAE BG/R{E 150070)

WE: MR (Cyprinus carpio L.) 20 X514 ) 1 Hemibarbus mylodon (21 3514 ) 3£ 41 X4 T2 514% B it (5.
XK) FEIREIT (58K, HT; 7. HQ) W) 3 N A B (Hemibarbus labeo) FEKHEAT 5 I4E &M W5, K IREH L
SUM T ES AR T ER GREEEW . FIiFRE LR, 5 W85 S 5 H &, (=473 0 2 50
11 %t H. mylodon 5| #) 86 1E JE e BLIh 1, 10 %1514 (10 M) My B R E 28N Kb 7 MidhaEE2s
(PIC>0.5) » 5 3 AN BB AT IR AL SRS HT, SR BN 10 MY A T2 & 4 0.483 4, FLA 1 1] 96 N4 1A
(40 NMEREEMER ), UL HT 3RS E T RAKERm. RIS BRI, 8 My m7E 3 B o AN R F2 B2 Hh (i B 02
5T (P<0.05) , RS T A s R IA R E AR (F0) . 3 DA PN GRS REESR (N,>11), LXK
FIHQ M &m (17.27) , & KL BBl (0.0497) , BEARIBI I AL L35S (Fy = 0.0236) » L EEERE/, Hmylodon
B D ES WSS T EMIB AR A Rt R Z2I20R D 78 VLA E AR SR i 90 R 2 A h RN BRI R R W R 3 4
BEORIIE AL AL A S, B BYTH) HT B E S A TEE T RIFR A [ EAKRE,2008, 15(2) : 230-236]

KR B IR, B
FES S Q959.46 XERERIRAD: A

J&4 (Hemibarbus labeo) J&#8E%} (Cyprinidae) ,
i1 WV &} (Gobioninae) , #iff J& (Hemibarbus) , 53 i T
HhE % FERR L BNk, A
i, R R E MR 5k, o B
FUFR 75 ekt st B A SRR AR OR, Rl 28
R R, FARANMAZ N . 0 R AR YR AT
Ry, @ N TEERE LR, Sz g
FIAEF=#5F5r B B, 5255 ) S T 1 9 A2
BT N T s, e B
HOEBI S 0 B G  B RS2 RS REAT T
WL, (B RS 08 18 5 2 451 SR I R 451 7
[R5, B YA R AR . AR S 50 W) IR
T 5 EmFER A EE (Cyprinus carpio L.) F1IA] & #Y
Hemibarbus mylodon ( J& 7= F i [E, I Z A Tl
VBT AR B Bt DR S e B T4
S A, FER R IR 2 1 22 AR B B 1 R
FEE VLA S R VT AT R 3 AR E AR
WAL ACSEHEAT I 5T, DL T 8 B SRRk s
SRR BTIREILIR, & R JE VR B A R R

W B EA . 2007-04-16; 1&1T HHH: 2007-08-16.
ELWE: BT EaREESHAME (GCO5B509).

XEHHS: 1005-8737-(2008) 02-0230-07

KH RIS
1 #MREEE

1.1 HARESEEEFHEDNAREK

JE R AR SR 8RR VL o i s VL B (XK 30
B SR BT B SKVC B (HT,30 ) KT
HETLE (HQ,30 &) - RAH FIly / S A A2
fi& 4% 1 B [N 41 DNA, 4846 2 B E 50 ng/ul.

1.2 PCRYIBFEEBHIE

Fik i BESIYIL 41 %, i 20 388 1
B 51RYE Crooijmans 25 (13 %f ) 1 Yue 2 (7
X)) BEEETE )G L, 54 21 X H. mylodon 114
T E5¥%% GenBank 21 AN TLEF 5, F
A primer premier5.0 FI Oligo6.0 #& 4F 1% i} 3 & W%
(D,

PCR [z AR ZR AR 25 uL, A A 10X PCR
buffer 2.5 uL, 10 mmol/L 4X dNTPs 2 pL, 2.0 mmol/L
MgCl, 1.5 uL, 10 pmol/uL F ¥ 51 4 % 1 uL, Tag
DNA B2 485 1 U, 50 ng/uL DNA #54% 1 uL. R4

EEEN: IS (1977-), 5, BIFE IS A, i, HEM S 25545 TS . E-mail: hxsgh@163.com

BIREE: 146 . B-mail: xwsc23@tom.com
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®1 BTHENESRERFRSDY IGHEN H mylodon B T 254

Tab.1 Microsatellite primers of Cyprinus carpio L. and H. mylodon screened for cross-species amplification in H. labeo

AR K51

: 5 E N : AT A,
IR A Fee No. of fir e SRR Primers with
Source species L Locus Source of primers successful
primers o
amplification
) 13 MFW2,3.4.5.6.7.9,10.11.12,13,14.26 Crooijmans, et al'® 4
Cyprinus carpio L. 7 CCA1,2.3,4.6,16,17 Yue; etal™ 1
GenBank Access.No.
HM4.,5.6,7,8, 10,12, 13, 19, 26, 33, 35,
H. 21 -16,18-28, 11
mylodon 37,38, 40,44, 57, 76, 106, 115, 127 DQ486712-16,18-28
31,34-37
0 94 CFAR M Smin, 94 CAEME 30s, LUEE M 2 HREHH

i (5% 2) IRk 30s, 72 °C 4&AH 30s, fHH 25 X,
72 CHRLLIENH S min, 4 ‘CHRTE. PCR P 414 B
TR HEL VKA I ) 10% 78 11 B8 7 465 T v e
Rk, TR AR e i, HE YK IS R A Gel-pro analyzer
4.5 AT 547, 4y 7 EbRie 4 pBR322/Mspl Marker Fi1
pUC18/Mspl Marker, & ¢ PCR F=#) K 5 BA% H R &
SR H A BRI A e B R A
1.3 HESH

I F Popgen32 4 £F 45 vF BEA B A4 I %5 BEAR
I 2 ) S A B R (N A RS AR R E (V)
¥ J8 & FE (Average heterozygosity, H) T4
- B F8 (HWE) s s (P) 1 e 8 5
(F) B RS AR o iR 2 (F) ~ BEAR 1A 19 fART
B (N,) K Nei’s bruEit (LB (D)™, HA A
=77 (Chi-square) £ % R A5 W % A7 5 HWE [ fki
BRI, P<0.05 I A A i A7 kI 3 {2 02 A A
K m 2 & {F B &% (Polymorphism information
content, PIC) £} Botstein 25 ' $2 4L /7 vk,
HRYE Nei” s FRfEE AL EE B Mega3.1 A EE 3 4
FERE UPGMA 22K .

bp

201

190 E

180 ———
160

147
123

110
90

MFWwW2

2.1 T ESIYRITHIE R BXE ISR

M 5 SRR G SR TR 5 1k 20 %, 7R
AN EIEFAA T 2 MFEARBEATR ), &5 R R IAL 5
514 (MFW2, MFW4, MFW5. MFW10. CCA2)
RT3 W =0, O TR 0 T M 8 e H D A T 45 2R
s BT B R BESTEZ &, A 1 HL ik &
WE iR, AEREET FARR 20 MMEFE S DL
s, R BRI LS. ERPARHIR
FH B3935 2 A 38 DNA 34178 5 b 2 AR
SER, BEWE SEILAT I (B PR IE R BRI 2 A,
AIE G HFIEMHE B RS E 0T, 145 GenBank
PR E 5 ISR R )& B H.mylodon 15 B 2452,
JLAETE 21 %1514, Horb 11 X RELE SR R i,
FH 2R T s T i e i s UK 43 3 PCR 724, 45 R B,
10 554954 240, HP 5 KR KR E % 2,
B A A I S R 2. s ARESTIE B T
BB &, Hmylodon 1)1 B 25| Y St B
AHE SR, By R BEM SAEAR
) 2 A S A N BRI AR AR R T

3 4 5 6 bp M 1 2 3 4 5 6
201
190=
180 s
160
147
P e ————
110 f—
90—
MFW5 MFW10

1 SR TESIY MEW2, MFWS, MFW10 XJ 3 M E#BE4 (33T, XK: 8k, HT: 3, HQ) ¥ fEAY B WHIRRE

o5 TR ek 72 P VK

1.2: #3; 3.4: F23k; 5.6: 3355 1 ~ 6: HEAF5; M: pBR322/Mspl Marker.
Fig.1 Polyacrylamide gel electrophoresis of PCR products of cross-species amplification in partial samples of 3 H./abeo populations

using carp microsatellite primers

1,2: Xunke population, XK; 3, 4: Hutou population, HT; 5, 6: Haiqing population; HQ. 1-6: Sample number; M: pBR322/Mspl Marker.
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232 OE KPR 154
R2 10OXNEEHTESHFT R NBEREMER KN
Tab.2 Sequences and annealing temperature of 10 polymorphic microsatellite primers and allele size
iz SIS (57-37) BB C HRIEE KD fbp
Locus Primer sequences (5'-3") Ann temp Allele size
HM6  F: CGCAGGTATTGGGAGGAT R: TCTTATTTCCCGTCCTCATT 56.4 148-156
HM?7  F: CATCCAGTATCCAGGCAAC R: GAGCAATCTCAGAGGACCAT 56.4 95-167
HMS8  F: TTCTGTCACCGTGATTAG R: CTCAGTGGAAACACCTTG 54.0 152-192
HMI10 F: GACACATCACTTGAGAGGAGG R: TCATTGAAGACCAAGCACAC 55.2 115-167
HMI12 F: AGGCTCGCAGATACCG R: TTCCCGTCCTCATTGTT 55.2 160-168
HM19 F: AGACACAGCATCCCGTATC R: GAGCAATCTCAGAGGACCAT 60.0 105-169
HM33 F: GCATAGAGGAGGCAGAAGAC  R: ATGTTTATGAGGCGAGGGT 58.8 127-151
HM38 F: CGTGGACGACGATTTCT R: CTCAGTGGAAACACCTTG 58.8 165-205
HM44 F: GGTTCGAATCCTTGAGGT R: GCTGTGGTGTCTGAGGAG 57.6 127-139
HMI115 F: CTGCCAGGTGATTGTTACT R: CATTGAAGACCAAGCACAC 57.6 162-214
bpM 1 2345678910 bpM 123456728910 bpM 123456728910
242 & 242 & 242 =
190 -t 190 jt 190 e
147!"% - _ 147 F-J - - - 147 - g - -
“‘H s -- - - --- -—
110 o 110 110 e -
89 80 .- 89 .
HM10-XK HM10-HT HM10-HQ
bpM 1 2345678910 bpM 123456728910 bpM 123456728910
242 e 242 242
- [
190_--.!4-_-- =u 190 -----'=-: - 190 1 ::-----r---
—
147 s 147 147 s
110 = 110 = 110 ==
89 89 891
HMI115-XK HMI115-HT HM115-HQ
2 H. mylodon H{ L2514 HM10 1 HM115 XF 3 A g AR5 16 45457158 772 49 V) 2 T 0 Tk e e v ik )
XK: #7; HT: ks HQ: #§H; 1~10: FEAF S M: pUCI8/Mspl Marker.
Fig.2 Polyacrylamide gel results of PCR products of cross-species amplification in partial samples of 3 H./abeo populations using H.

mylodon microsatellite primers

XK: Xunke population; HT: Hutou population; HQ: Haiqing population; 1 10: Sample number; M: pUC18/Mspl Marker.

22 EMEFREARDT

LI IUR) 3 AN SR 10 A7 A B 3L
MIF 96 AN EER, HM7 7 s S R FE (V)
B%,H 21 4, HM6, HM33, HM44 37 5% {7 5[5
AR, B0 4 A ARCGE MRS V) BTEE N
1.845 5 (HM8)~9.804 8 (HM115) . MEENEHAE , £
ANRL S BRI 90 A AN S, RIS G

KIER %, N, F1 N, ZZ 550K, Heh DAL HM7, HMS,
HMI19, HM38 s Ml % (£ 3). MR 4 "] 501, HT #
I N, B (7.6) , HQ BHARAK (6.0) s HT BEAIH
N, 5 A, 8 HQ(3.673 2) W& T XK (3.4633) .
23 BEETREEEGEESN

FERGIN B 10 Ak BB AT 25, B A 2 1T
YIZERE (H) JulEH 0.276 9 (HM10)~0.640 4 (HM
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7), FYIME Hy 0.483 4; [ HMS8, HM38, HM44 {77 5
B4 (0.5<PIC<0.25) 4k, HAth 7 A7 5454
=% 274 (PIC>0.5) - 1% 45 REH, 1X 74~ H.mylodon
Pt L E AR AT TS R B AR R (R
3) JHT BERR B 2 PR £ &, H H A PIC & &
2394 0.518 2 #10.626 0, HQ FEAH) H F1PIC B,
H0.463 3 F10.571 7( £ 4) . FEAREBRAL 1L BB
(Fy) 4 0.0053~0.049 1. 3 ANEEAKRLE 10 N7 5K
P F, R 0023 6(3K 3), FH R A 236% LR
R AR E] 43 AL S BT, T 97.64% AR SRR T
N

AR 104N AL AT R AR K. &
B % W, N HM7, HM33 75 & W AL - 38 11 % F
i (HWE) (P>0.05) , H fth 8 /™ {7 A 34 18 2 fh &5
HWE (P<0.01) , H 1X %6 5 P47 19 67 353 R A% &
RSB (F, >0), TENFE 3. #E—D &K,
HM7, HM33 7£ 3 A~ B 2575 & HWE (P>0.05) ,
M HM10. HM12, HM44. HM115 75 Fi B B4k vh 1
i 8 HWE (P<0.05) , HAth 4 A7 g £ /04 1A B
A H i B HWE (P<0.05) , #5 B 17 i 25 ~F- 1485 (1 7 A
B2 A AR R

3 WMRIEMANEEERSH

Tab.3 Genetic variation parameters for ten microsatellite loci

i & AR AREERY 2REEEE CPHRAEE W R HEfEE ko iE
Locus N, N, PIC H WEIEE P Fy Fy
HM6 4 2.894 6 0.598 2 0.494 4 0.000 0 0.244 7 0.020 0
HM7 21 3.669 7 0.716 2 0.640 4 0.093 1 0.1197 0.049 1
HMS 5 1.8455 0.388 1 0.400 0 0.000 0 0.126 9 0.0129
HM10 16 9.3370 0.888 0 0.276 9 0.000 0 0.689 9 0.020 0
HMI2 5 3.016 8 0.6172 0.500 0 0.000 0 0.2521 0.013 7
HM19 15 3.2920 0.678 9 0.6222 0.000 0 0.106 3 0.0310
HM33 4 24313 0.5012 0.588 9 0.9777 -0.000 3 0.025 2
HM38 1.866 0 0.395 6 0.3820 0.000 0 0.176 8 0.007 9
HM44 4 2.1072 0.4820 0.483 1 0.000 0 0.080 5 0.005 3
HM115 17 9.804 8 0.8912 0.4459 0.000 0 0.503 4 0.034 2
) Mean 9.6 4.026 5 0.6157 0.483 4 - - 0.023 6
F 4 INMERFEENBEEEESH
Tab.4 Genetic variation parameters for three H.labeo populations
K HAE S KL BRI AR SR AL EHEEEE PR
Populations No. of samples N, N, PIC H
T XK 30 7.0 3.463 3 0.595 7 04705
%3 HT 30 76 4.047 5 0.626 0 0.5182
¥ HQ 30 6.0 3.6732 0.5717 0.463 3

2.4 BHEKEIREEXER

3AN SRR A s X R LA S AT 3. H
F 5 A, XK 5 HQ I Nei’ s briEit £ #H = (D,)
BT (0.049 7), 1 XK 5 HT i (0.086 8) . FE{A
AT HH V) LXK 5 HQ [d&% (17.27),
S A BT B, FHEA HT 1 HQ f& (14.26),
Hh R A7 B 6] 5 B 3 (1) XKOFD HT e 55 O8] A2 3 A 2
(11.20) » =T Nei’s brifEBt iR BE R (D) I EH) 3
MEARR) UPGMA ZE2545 R unlE 3 fioss

x5 3INMERBEFANERIBE V) (HAELKULE)
& Nei’ s tRAEERER (D) (HALKUT)
Tab.5 Migrants per generation (V,) (above diagonal) and
Nei” s standard genetic distance (D,)
(below diagonal) between each pair of 3 H.labeo populations

BE£ Population Hh e XK B HT  EH HQ
H#hF XK 11.20 17.27
Bk HT 0.086 8 14.26
7 HQ 0.049 7 0.063 0
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5%

XK

— HQ
HT

0.0:35 0.(;30 0.0:25 0.0:20 0.0:15 O.C:IO 0.0:05 0.0:OO
3 FET Nei' s bRiERALIE B ) 3 ANEHAR A1) UPGMA
REKE
XK: #h32; HQ: #7 HT: fik .
Fig.3 UPGMA dendrogram for 3 H. labeo populations based
on Nei’ s standard genetic distance

XK: Xunke population; HQ: Haiqing population; HT: Hutou population.

3 it

3.1 YFhER T2 5|4 aiE At

Hur, /e 3k 0 AV 2 [ RHE R J&E 6 5
TR I A R E, BN N g 45 0
g LRSI Y imak i S X BI YT R A
(Ctenopharyngodon idellus) W11 B2, F4 M E] 6
A2 AN . Tong %5 " B IT LS R, ML T
B S5¥n] H kY1885 6 (dristichthys nobilis) Fl1 H
% (Hypophthalmichthys molitrix) &) [7) Y& JF %), ££
18 % 5147y, K 2 6 %% 51 47) 7T W] I 47 3 5 €0 50 5
i, B =345 2 A1k, Scribner 2 " AR 41 KR
W& (Oncorhynchus nerka) 4y & K 40 3C FE 70 %
1 (GA), fil (CA), T B E A7 it 22 X514,
XF 4 J& 10 M Ry Ig sl R, LG 9l
WE Z M R BT DI . SIARIT HE RL
ARG JE N (Oncorhynchus) 7 7] 55 &,
M AEHoAl 3 & 3 A (A ms Ak, P00, 2Bk DR 40 1
A B A AR ST RE R RSN R e, 51
BRI SE &R RIMITE A R, 7EATIFL AR A 20 X%
B rh ACE 5 W RELE R i BT 1S, B8
T2 &M AN 5EiF &K H mylodon H11 1
E51Y) Q1) B3 ik B 11 %, s il 3
10 D22 80 Ko XU AL T AN [R) Ay B8R s gy
s DR T ) B A — s RVEIE, (R 5 T8
GRAREREL BouERRANFRRA, AR
WA 2 VAL AR R HUA R A 2 AV, 1 H.
mylodon 5 J& i (1) 58 % X R H i, Hu P xf gty
W0 T 2 Bt AT i 2 AR L 2 A s, RT
R0 R AT A AR AL i 5

3.2 [EeRBEMIEGREN

AW RYE H mylodon 13 T E 1514
TEEME AT T Dy 3, By =R a5 S
2. WFRACIMSEA R RS V) K
E, B R AR S WS ER 2, 3N S S
A7 IR 3] 6.0 (HQ)~7.6 (HT) ASEA7 L[]
) O ) — LR BT AE R 2R A L, S5 07 S R B
& T E[ B ) Chalakkudi YTl Periyar 7T. 2 /> 4T J2 #E
(Gonoproktopterus Curmuca) BE4& (4.2, 4.4)™ K
LKA 4 DNEAFA (3.8~4.8)1", [ VT 5T A
BEGR (7.3) ARARL U, (B AT R T, B AR 1) A5 457
W5 AR, AL SRR V) 5
AREFALEER L (V) AHZRCK . AL HM7, HM10,
HM19 #1 HM115 ¥ 20 N, RFEE (= 15), {2 N,
BT 10, o HM7, HM19 [f) N, /T 4, HoAth 6 A
AL N, AR (<< 5), {5 HMS, HM38 (1)
N, /NT 20 IXRIA AR &7 ARG S5 A Tk DR
%, WRAK JE g s o0 DL ORD iR i ), #4455
A LR Z e A 3 — 20 T AT RE .

SEEG R I, FER AT 10 AR S, F 4 A7
76 3 MR SR B A AR — IRAT4% P (HWE), 57
B ANRLSEDTE T ANFAET i HWE, 1528 {55
SEHTIAL R B R A G AR ER RS B . ARTTSCRA I A
mylodon M1 B B EJF6H R & A KIS R ER A
5t , PCR =4 Fr BE S B NEAAETE, (BA
HEBRAR N 01 1B 5 15 A7 e R 5 AR T = A T
G (Null alleles) FRTRE. {HIX 26 { 5 15 1%
AT A 38 A A AR, AN BT READ B C 2
BB, A i i e 1) H 2 b 380
AT BRI A 2 5 e 2% AR 1 - R A

JEfiE @ N, 3~4 W4 HE IR B ME R, BEAK
THACEIBR A, DRI UG 0 P i 28 5 () R S A B, e 2
T4 50 5 5 A SR A B PR R B, R S 3
AT R A, PS5 G JR 245 1) K AT 2 I Rl ix
—& . WIFR A KRG, LTS 5 T St
REVR I 2 A7 U B A5 T 17 B 2% & iRk 2R P i,
Rt 2 OB B =T,

JEfity B AN S i £ 28, (B R VTR S 0 YT AE
TURARIE T B & B U AREIF 50 B D 1 3 AN s
BRI DA R R R MBI AT e S04 R
YiBH T 3X— AU B3 AN B R R PR P [E]BLA R
FHP (N1, Forf ORI i 38k v AR S
I TS A RERR RRE (17.27), —
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H R IR S B (0.0497) ; M BEA 5 H
T3 B Sk B R ML B B i, — AT &
/b (11.20) , 48 B8] (B AR PR B B3 (0.086 8) , T I
5. WERIEE R 3 AN E A AR
55, 10 H 2.36% A5 7= 4B T BEARE, i B AR 5 1
97.64% KYE T HEARN (R 3) . HHILAT L, AEFFTIH
3 A Je HE R AR TR 1Y) o 5 ok R AT, B4 st AR 4 1k
55 MXTE, HT BRI EHE 2R & &, R
AT Re B IE S A N L E P RSEA I DL R .
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CRMBEEL) B AZ LR ETER EBEN

R0OT 4 12 AR

2R T W S RN K = 2 R R e AR WA SR A 1
£, EPWET R ML 1938~1973 F1] 580 4&3H1E
KPAE EKKWIEG S BT, A5 K F.E. Fritsch.
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HAZET FECE, ARG KD ER  E N FAR Y
FRHAT IR s PR & L J. W, G, Lund %5, A i
Wl B sk e a2 3008 V2 25 VIR R VR AR L IR
B IEBRER BRI R 8k FRE, Bk
E AR R BRI 5 skl 38 X 25 2, i
W B IR ALt 5 44 B 2 R AR LN, — J s D s S A
WIRAR A o CRMBEEAL) 2 ey B AR R AT,
SEMr 48 T
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Screening of microsatellite primers and population genetic structure of
Hemibarbus labeo in Heilongjiang River and Wusulijiang River

HU Xue-song, SHI Lian-yu, LI Chi-tao, CAO Ding-chen, MA Bo, XU Wei

(Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: In this study, among 41 pairs of primers tested for the cross-species amplification in Hemibarbus
labeo, 20 pairs were chosen from primers of Cyprinus carpio and 21 pairs were desigened from sequences of
flanking microsatellites of Korea Hemibarbus mylodon. The results showed that 16 primers amplified successfully.
Among them, 5 loci from C.carpio primers didn” t show polymorphism, while 10 polymorphic loci were detected
by using 11 primers from H.mylodon. Furthermore, the 10 polymorphic loci were used to evaluate the genetic
variety of 3 H.labeo populations (XK, HT and HQ) which were sampled from Xunke segment in middle region
of Heilongjiang River, Hutou (upstream) and Haiqing segment (downstream) in Wusulijiang River respectively.
The results demonstrated that 7 loci had high polymorphism (PIC>0.5) and the average heterozygosity of the 10
polymorphism loci was 0.483 4. In addition, total of 96 alleles (40 effective alleles) were detected in the 10 loci.
Higher genetic variation level was found in HT population than in XK and HQ. The Hardy-Weinberg Equilibrium
(HWE) analysis showed that 8 loci deviated from genetic equilibrium to different extents in 3 populations,
and heterozygote deficiency occurred at all the 8 loci (F,>0). Among the 3 populations, high gene flow was
examined between populations (N,>11) , and the highest gene flow was between XK and HQ populations (17.27)
with closest genetic distance (0.049 7). No significant genetic differentiation among populations (F,=0.026)
was detected. The present results indicate that for cross-species in H.labeo, primers from H.mylodon are more
efficient and suitable than those from C.carpio which is probably due to the closer relationship between H.mylodon
and H.labeo than that between C.carpio and H.labeo. The genetic structures of 3 wild H.labeo populations in
Heilongjiang River and Wusulijiang River were analyzed successfully using these polymorphic loci screened
from H.mylodon. These polymorphic markers from H.mylodon microsatellites will shed light on the future genetic
condition investigation of H.labeo. [Journal of Fishery Sciences of China, 2008, 15(2) : 230-236]
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