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The microsatellite analysis of genetic variability for 3
domesticated populations of German mirror carp

HU Xue-song, LI Chi-tao, MA Bo, SHI Lian-yu
( Hetlongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract ;: Nowadays, the selective German mirror carp ( Cyprinus carpio L. mirror) is one of the excellent
breeds adapted to pond conditions in the North area of China. In China, however, the information on their
genetic variability is unavailable. Here, to evaluate the genetic diversities and relationships among 3
populations ( BL, BZ and TJ) located at Sujhua, Harbin and Tianjin of China respectively, 10
polymorphism microsatellite markers were used. The results demonstrated that 3 populations showed high
polymorphism in 9 loci (PIC >0.5), and the average heterozygosity degree per locus was 0. 629 3.
Meantime, 144 alleles were detected in all examined loci. Among them, BL and TJ populations had higher
genetic variation than BZ population. The analyses of Nei’ s D, genetic distance indicated the closest
relationship was between BL and TJ, and the largest distance was observed between BL and BZ. Only little
genetic differentiation was detected among the 3 populations (F, =0.031 5), and the internal variation was
96.85% of the total variation. Furthermore, the own alleles frequencies of each population were commonly
lower (0.012 5-0.150 0), but the shared alleles frequencies of total populations were relatively higher.
Therefore, it is concluded that the selective populations of German mirror carp in different regions of China
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still kept high genetic diversity, and the genetic differentiation among populations was not significant.

Key words : German mitror carp; microsatellite; genetic variability
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Tab.1 Sequences, annealing temperature of 10 microsatellite primers and size of alleles

fL Elk 2l BAEECC) SAEEKR/M(bp)

locus primer sequences(5'—3") annealing temp. allelic size
MFW1 GTCCAGACTGTCATCAGGAG GAGGTGTACACTGAGTCACGC 63.7 166 ~216
MFW5 GAGATGCCTGGGGAAGTCAC AAAGAGAGCGGGGTAAAGGAG 62.9 226 ~256
MFW7 TACTTTGCTCAGGACGGATGC ATCACCTGCACATGGCCACTC 61.5 188 ~276
MFW11 GCATTTGCCTTGATGGTTGTG TCGTCTGGTTTAGAGTGCTGC 58.7 162 ~214
MFW14 CAGAAGCTTCTGGAAATCTGAG  GCGAGAAGATTGATGGACAAC 60.1 98 ~162
MFW16 GTCCATTGTGTCAAGATAGAG TCTTCATTTCAGGCTGCAAAG 60.1 112 ~192
MFW24 GCTCCAGATTGCACATTATAG CTACACACACGCAGAGCCTTTC 60.1 213 ~237
MFW29 GTTGACCAAGAAACCAACATGC GAAGCTTTGCTCTAATCCACG 61.6 142 ~214
MFW30 GGTCAACAAGTAGTTGTGCAG CCATCTCTGTCATTGCAACAG 58.7 240 ~248
CCAl6 AATGTTTTCGCTAATTTGACACC ACAGCATCATTATACACCGATTCA 56.3 238 ~266

PCR iR & R 25 pL, H4H BH 10 x
PCR buffer 2. 5 wL,10 mmol + L™ 4 x dNTPs 2
pwL,2. 0 mmol - L' MgCl, 1.5 pL ,10 pmol -
wL™" EF#5 94 1 pL,Tag DNA A1 U,
50 ng-pL ™' DNA ##71 pL, RRM&MHN 94 T
PR 5 min, 94 CAEH: 30 s, UEHMEE (K

1)38k 30 5,72 CTIEH 30 s, B 25 ¥&,72 T4k
SE3EAR 5 min,4 CLRFE, PCR =Y IR AEMESER
Lk R I, AR 10% 3 75 4 B 7S 05 Tk g B X o
WK RS, B IKEE I Gel-pro analyzer
4.5 BT, 454 PCR K E RN HRE
B BRI HEREE,
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Fig.1 The 10% polyacrylamide gel results at MFW5 and MFW?7 loci of 3 German mirror carp populations
(Suihua, BL; Harbin, BZ; Tianjin, TJ) 1 ~ 11 f#£4F5; M; pBR322/Mspl Marker
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Tab.2 Parameters of genetic variation for 10 microsatellite loci
fis SRR SRR FE EZBEEGE FERERE b T

locus N, A, PIC H Fy
MFW1 17 12.9 0. 880 0.8381 0.0354
MFW5 7 6.6 0.784 0. 7642 0.0270
MFW7 25 17.3 0.902 0. 7429 0.0262
MFW11 19 13.7 0.876 0. 6381 0.0305
MFW14 12 9.6 0.821 0.5189 0.0376
MFW16 21 14.8 0.877 0.5755 0.0259
MFW24 13 10.3 0. 844 0. 4434 0.0259
MFW29 16 11.6 0. 842 0. 7830 0.0349
MFW30 3 2.3 0.382 0.3762 0.0402
CCAl6 11 9.3 0.819 0.6132 0.0357
SEHI¥ mean 14.4 10.8 0. 802 0. 6293 0.0315

x3 I EERERFHEEERSY
Tab.3 Parameters of genetic variation for 3 German mirror carp populations
Bk S ERE HEEFE ZBEEEE TR E R
population N, A, PIC H

BL 10.8 10.3 0. 7940 0. 6483

BZ 10.1 9.1 0.7478 0.5923

TJ 10.0 9.8 0.7813 0. 6553

R4 I EEREHFEAANEHECER /N REE

Tab.4 Size and frequencies of private alleles for 3 German mirror carp populations

MFW1
186
210
198
182
192
196

MFW7
202
212
226
240
250
236
238
242
214
234

. 0556
0125
0125
1000

ce oo

. 0500

. 0139
. 0694
0278
.0125
0750

coc oo o

0.0143

0. 1000

fum/%MER i SOERSR (LA/S0EE B SOEEEE ||(GR/S0EE B SaEEEE
locus/allele  population allele frequency || locus/allele population allele frequency || locus/allele population allele frequency
MFW11 MFW24
BL 0.0139 174 BL 0.0278 225 BL
BL 0.0972 172 BZ 0.0128 213 BZ
BZ 0.1500 196 BZ 0. 0256 223 BZ
TJ 0.0172 180 TJ 0.0167 219 TJ
TJ 0.0172 182 TJ 0. 0500 221 TJ
TJ 0.0172 214 TJ 0. 0166 MFW29
MFW14 158 BL
BL 0. 0694 106 BZ 0.0125 164 BL
BL 0.0278 108 BZ 0.0125 178 BL
BL 0.0139 MFW16 206 BZ
BL 0.0417 112 BL 0.0139 210 BZ
BL 0.0139 140 BL 0. 0694 MFW30
BZ 0. 0625 156 BL 0.0278 270 BL
BZ 0.1375 182 BL 0.0139 CCAl6
BZ 0.0125 156 BZ 0.0278 250 TJ
TJ 0.0517 192 BZ 0. 0250
TJ 0.0172 122 TJ 0. 0500
TJ 0.0172
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m(XT8),LABL 5 TJ Al &&(13.35), #T
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x5 INEEREHEERNY FASRIEIBY
(N,) (=) ZENei KD, B{EES (T=H)
Tab.5 Pairwise F, values, migrants per generation
(N, ) values (upper triangle) , and Nei’s D,
genetic distance (lower triangle) between each
pair of 3 German mirror carp populations

(% population BL BZ TJ
BL 0.0202(8.32) 0.0184(13.35)
BZ 0. 1829 0.0240(10.18)
TJ 0.1522 0.1721

EARSHR Ny B, Ny = (1-Fy)/AF,
Notes: Number in bracket is N,, value. N, =(1 - F_)/4F

BL
— TJ

BZ

Ll
0.08 0.06 0.04 0.02 0.00

B2 3 AMEEGERAE UPGMA RAE
Fig.2 UPGMA dendrogram for 3 German mitror carp

populations based on D, genetic distance
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GCA16-BL " CCAlB6-BZ CCA16-Td

MEW5-BZ

MFW/-BL MEWT-1J

.~ MFWI1-BL

MEW11-BZ - MEW11-TJ

B 1 10 WD ES 97 3 MEERE FREFE (2L ,BL; KR/RIE,BZ;
KiE,TJ) BB HEA AT 10 % 58 7 15 Bz 2 B B ik

Plate I The original maps of 10 % polyacrylamide gel using 10 microsatellite

primers in partial samples of 3 German mirror carp
populations ( Suihua BL, Harbin BZ, Tianjin TJ)
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MEWiA BL “ MEW14-BZ MFW14-TJ

MFW16-BL MFW16-BZ MEW16-TJ

MFEW24-BL MEW24-BZ MEW24-1J

= MFW29-BL MFW29-BZ

MFW29-TJ

 MEW30BL MFW30-BZ MEW30-TJ

ERRID 10 XD ES | 3 MEERESFTEME (R ,BL; I/RiE,BZ; XiE,TJ))
B EEART R 10 % 5 7 15 B BL R AL FR ik
Plate I The original maps of 10 % polyacrylamide gel using 10 microsatellite
primers in partial samples of 3 German mirror carp
populations ( Suihua BL, Harbin BZ, Tianjin TJ)
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