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Genetic Diversity Analysis of Six Populations of Common Carp by Microsatellite Markers
LI Jian-lin, LI Hong-xia, TANG Yong-kai, YU Ju-hua, DONG Zai-jie
(Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture/
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi, Jiangsu 214081, China)
Abstract: For evaluation and rational utilization of the germplasm resources of Common carp, the genetic diversity of
Cyprinus carpio L, C. carpio haematopterus, C. carpio var. wuyuanensis, C. carpio var. singuonensis. C.
carpio haematopterus Temminck et Schlegfl and C. carpiovar. jian were analyzed with 13 microsatellite markers.
In total, 142 alleles were detected in the six populations of common carp by the 13 microsatellite loci, whose DNA
fragment length ranged from 116 bps to 280 bps. The average heterozygosity observed ( Ho) varied from 0. 564 to
0. 705, and the heterozygosity expected ( He) varied from 0. 611 to 0. 776 respectively in the six populations. The
average polymorphic information content ( PIC) of the 13 loci in the 6 populations of common carp ranged from
0.573 to 0. 749. The average fixation index ( FIS) showed heterozygote excess only in the C. carpio var. jian
population, but heterozygote deficiency in the other 5 populations. The results suggested that rich polymorphism
information content , large genetic diversity and great potential for selective breeding lied in the six populations. The
genetic distance between each populations of the six Common carp populations and the UPGAM dendrogram showed
that C. carpio L and C. carpio var. singuonensis were the farthest in relationship, and C. carpio haematopterus
Temminck et Schlegfl and C. carpio var. jian were the nearest.
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Table 1 13 primer pair sequences and PCR reaction conditions

(DAY IR (53" B KR EE/C
HI.J392 F. ggctacaaggcaacactg R: tgcggttaatgaggtctg 59
HLJ1097 F. ttgttagaacaccggctcaa R: gcteccacggaagtgtgac 59
HLJ1113 F:tcgacgatcagccagataga R: agttggccaggttggattt 55
HLJ1115 F:cgacgatcaagttaatgtgtcc R:gacagcctattcccagteca 58
HLJ1163 F:tggactgttaaagaagggtatgtg R:tgcttgggtactggatgaac 59
HIJ1211 F . tcctgeatetgagtgacage R:cagacattagccgggtagga 57
HLJ1285 F:gtgacgacagcgttageatt R:aacaagcgcaggctaatcat 60
HILJ1301 F:acacacctgegcetcactaaa R:ttgtgtttcaggctacaaaagg 57
HLJ1316 F:aaacacagccagacatgcag R:tgcttcaaatcaatccacaaa 60
HI.J1342 F: agaaacattgtggccgtgtt R:ctgagctgacctegtgtetg 60
HLJ1351 F:ccagtagagcectgtttcca R:cgacgatcgagacagagaga 59
HIL.J1438 F:ctgcccaacatcaacaagtg R:catgcaaactgcaaggacat 58
HLJ1458 F:tgcattattgtgtcecteca R:cacagcatgagcagaggaag 60
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Fig. 1Partial results amplified by HLJ1113 (a), HLJ1301 (b) and HLJ1458 (c¢)
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Table 2 Average genetic information of the 13 microsatellite loci in six populations of Common carp

fh A S FE B WA A WA ZAER & & 5 2B
HE 45 i 6.692 0.564 0.611 0.573 0. 050
2B Jp T 6.231 0. 627 0.671 0. 695 0. 068
for L 21 fi 5.769 0. 684 0. 687 0. 643 0.013
4 [F] 21 il 6.385 0. 658 0.732 0. 697 0.108
] i 8.615 0.699 0.776 0. 749 0.120
e fi 7. 308 0.705 0.702 0. 670 —0.011
3 6 EAEBKEIREES
Table 3 Genetic distance among six populations of Common carp
I HE % it BRI i fu 21 i 2L [E 21 i B Y] fiL
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D4 [F] 41 il 0. 4328 0. 3456 0.2752 —
B ] 0. 3380 0.3131 0.2811 0. 2561 —
jeigil 0. 4202 0.3413 0. 2996 0. 2826 0.1784
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Fig. 2 UPGMA dendrogram among 6 populations of

Common carp

3 ks sk

ABFFERTEEFE A 13 AR TSR ICAE 6 > £
TEUR P AR BEASE 9 36 11 T 0 2l B TIX 13 M
SEAEAN [ A0 Ao rP Ol PR RC . RETR] T AN (]
i ey 5 P GEEA 22 SR P OE . 0X 13 M TR 6 A
A0 AR RSP R ARG B Y 25 0 R VRO 4~19 4, AR
Pl DR b v, SFALEEBOR T 4 DA REE LS
o P REAGR L Z R IP AR, G, X 13 A

Bl TR bR 10 0 BB A M E A X 6 £ R 11 35 %
ZREME,

i P RE 1) 35 4% 22 BE 1 A3 AT X T R T f0 2 R
P B RPRE (R A A% 22 59 . IBAB ORI . B R DL K
T sl w28 S DR T 1) 5% ) 45 1) (LA A B S
FMAE . A R RS AL 2R R Y
S8, AR 6 M ELA BRI WA E (Ho)
A RITE 0. 564~0. 705, Dewoody Z&MFI FH ik D&
FRic s AT iS5 13 MR K R F Y 4 & BN
0.46, ULHIAIKI MY 6 o R LA m 2 &
BE o R BE SO T OREAA G5 1 45 A 8 S R B Y R IR
FEE YR B 2R R, X BT N R
s AR BB (FIS) BT
WMEEHABE (Ho) MBI AE (He) ZIEIMF
Mk FR, FISHMREEIT R, P AR 43 A bl 1250 7
Bk, Y FIS>o ., RURGFH=, FIS<0
mf, FOZA TR, ARLE 6 4 6 4a R
S FISTHTE —0.011~0. 120, P #4045 8%
PR A, Hoh R sl BE RO 3 FIS A



940 AR SR

%27 %

(—0.01D) /MNFE, RINEE TSR, HAb
5 Fpfn Yy FISKTE, RIAKNRE =, &
MFERRIN 2 FRRGE R, XA R
it 2 RAEMMER R B HARAME A LG B ER
NTH B A 26, R 48 Bostein %1% #2
R m AR RERRNEZSEESTES R, 4
PIC<C0. 25 By HARZ AN AL, 2 0. 25<<PIC<C0.5
B EEZ S8, 2 PIC>0.5 M E 280
M AR P 13 AT R AL A AE 6 S £ AR
T 2 A5 E B EAE 0.573~0. 749, BRABILA
DL e — SE BRI P RN EE 2SN, KREALEH
N BE AT, SRR T X 6 A B A s L
ZHMEE, ABRRKBER I MER= M, 45
ﬁ%%,64@@¢ﬁ%@5 4 [ 21 B35t 1% IR B o
UL, T A A ] 5 A B R . A T
AN [E A SR Z B RGO R A Tl e % F
Tl 7 1 AR A 8 £ 5 o s % oA R RN E 750 R
ARG i e G 13 A6 TR A7 s AR B
P T HE | far AL 2T R 2 M B R 6
A A0 SRR IS R, B 28RS, fig
e M TR [ 5 8 £ ) i AL T . AR IR 6 A4

ﬁ%/ﬁlﬁﬁéﬁg%‘b )Ll_Ja gu&» ;§\A5$ma l&;'ﬁ%g
FEVEACF S, BABKRMER G 1. 13X 6 6l
AT, HEBEEE 5 DR 20 R 2 O0C Rk, B

f g A L ) 2R 5 O R B
S & Rk

[1] PEREZENRIQUEZ R. TAKAGI M, TANIGUCHI N.
Genetic variability and pedigree tracing of a hat cheryreared
stock of red sea bream ( Pagrusmajor) used for stock
enhancement, based of microsatellite DNA markers [ ] .
Aquaculture, 1999, 173. 413—423.

(2] #LWeAR, witl, MEC, %, AN IR EHETT D R Bk b
R FRBEL IS R U0E [J]. K™%, 2011, 35
(12). 1795—1804.

[3] XE4r, RWEHE, INKOC, 5. ZF6F 5 ASFRBRE IR 8L 20
P (0], A EUKPRAE, 2008, 15 (1) 30—37.

[4T XUP, BRI, Medede, 5. SRV I7 45 00 HF 1A 08 A2 45 4 1Y
BT RARIC LT P A A0 4 . 2012, 28(2) : 69— 73,
[5] IS, BRm, BRI, % B EHRNBESHE
AU IR By 56 K AL 50 7 [J]. K724, 2007, 31 (3):

273—279.

[6] Bz, ®IE, IO, % MIUESFIRCHB IR R
gt [J]. EKF=RE, 2008, 15 (6): 893—901.

(7] BEMB AT ). HER D W, ST uBiRiiEsE (M) 43
MR, EE A, EaEAE, REM. S dbat. Bl M,
2002; 463—471.

[8] Vrapmk, BgEY, MR, 5. A HPREiy DNA 4R YRR £
ik [1]. 4%, 2002, 24 (3). 335—336.

[9] NEI M, TAJIMA F, TATENO Y. Accuracy of estimated
phylogenetic trees from molecular data [ J ]. Journal of
Molecular Evolution, 1983, 19:. 153—170.

[10] BARKER J SF. A global protocol for determining genetic dis-
tances among domestic livestock breeds [C] //Proceeding of
the 5th World Congress on Genetics Applied to Livestock
Production. Canada: Guelph,Ontario,1994,21: 501 —508.

[11] DEWOODY ] A. AVISE ] C. Microsatellite variation in
marine [J]. J Fish Biol, 2000, 56: 461—473.

[12] 277, EEM. &Rt % ®EAARE/ N G058 E 28
P RAPD 4301 [J]. A9 2 #E4,2003,11(3) . 197— 203,

[13] NEI M. Estimation of average heterozygosity and genetic
distance from a small number of individuals [J]. Genetics,
1978, 89. 583—590.

[14] WEIR B S, COCKERHAM C C. Estimation F-statistics for
the analysis of population structure [J]. Evolution, 1984,
38: 1358—1370.

[15] skazk, #hv/N. @Ea REE 1. K=, 2007,
31 (3): 287—292.

[16 ] BOTSTEIN D, WHITE R L, SKOLNICK M, et al
Construction of a genetic linkage map in man using restriction
fragment length polymorphism [ ]J]. American Journal of

Human Genetics, 1980, 32: 314—331.
(L% . Wik



