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Microsatellite marker analysis of genetic diversity and phylogenetic relationships in three

populations of Cyprinus carpio L. ,Shandong Province
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Abstract: The genetic diversity and the phylogenetic relationships of three Cyprinus carpio L. populations were
studied by using microsatellite marker technology. It showed that the genetic diversity level of three Cyprinus carpio
L. populations was high. population was the highest, WS population was lower,and DP population was the lowest.
In order to check the depature of microsatellite loci from HWE ,the genotypic frequencies were calculated. Further-
more, 32 cases of observed heterozygosity excess(Fis <0) were observed in three populations. The genetic similar-
ity index between WS population and SY population was the highest (0. 8320) among the three populations, and
their genetic distance was the lowest(0. 1680) , which indicated that the phylogenetic relationship between these
two populations was quite close. On the other hand, the genetic similarity index between WS population and DP
population was the lowest(0.8288) , and their genetic distance was the highest(0.1712) , which indicated that the
phylogenetic relationship between these two populations was quite far.
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il ( Cyprinus carpio L. ) = AREVRIE 95 . Hidh 30 BEL A R (LT fiFk“DP”) 335 B H 1l
(LA RIFR“WS”) 530 BH A &L AT K= W5 BT (LT ##R“SY”).
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PCR JZ W1 % : DNA #8547 0. Tul; | FiEa[ 44 0. 6umol/L; [ Mg’ ™ ] 1,3 1; [ dNTPs] 200 wmol/L; Taq
DNA R4 0. 625U;10 x PCR buffer 2. 5ul; b 75 K B A% K = L AR FL 25w L. PCR W 2 - 94°C 10 A8 #:
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Tab. 1 Characteristics of microsatellete loci

TSR A7 LR TSI ¥ 51 BICGEEE( C) Mg W i
HLJO10 TAGTGGGCACTGCAACTGTC CATTCATTGTCATTTTGAGAAAGG 52 1.7
HLJO11 TTAGCCAGCCAGAGACAAGC CACTGCCACAAACCCATCTA 56 1.7
HLJO13 AAAAAGGCTGAAGCAGCAAT GATCAGCCATGTTCAAGGAAC 52 1.7
MFW1 GTCCAGACTGTCATCAGGAG GAGGTGTACACTGAGTCACGC 55 1.5
MFW3 GATCAGAAGGTACAGAGAAG CCTTACAGAAAACCTGTTTGC 55 1.5
MFW4  TCCAAGTCAGTTTAATCACCG GGGAAGCGTTGACAACAAGC 57 1.7
MFW6 ACCTGATCAATCCCTGGCTC TTGGGACTTTTAAATCACGTTG 57 1.7
MFEW13 ATGATGAGAACATTGTTTACAG TGAGAGAACAATGTGGATGAC 55 1.7
MFW14 CAGAAGCTTCTGGAAATCTGAG GCGAGAAGATTGATGGACAAC 53 1.7
MFW16 GTCCATTGTGTCAAGATAGAG TCTTCATTTCAGGCTGGAAAG 55 2.0
MFW18 GTCCCTGGTAGTGAGTGAGT GCGTTGACTTGTTTTATACTAG 55 1.7
MFW19 GAATCCTCCATCATGCAAAC GCACAAACTCCACATTGTGCC 55 1.7
MFW30 GGTCAACAAGTAGTTGTGCAG CCATCTCTGTCATTGCAACAG 57 1.7
1.4 HiEAE

AR A AR AU AR ) S (6 B, AL Lablmage (Version 2.7.2) iP5 Bl 5 ik D3RSI T 53 45 (07 & R
/s FI S POPGENE32 (Version 1.31) 815 S SRR (P) 2B B &5 (PIC) JER R E (H) (Fis
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Tab.2 Summary of statistics for three populations of Cyprinus carpio L. with microsatellite analysis

DP WS SY

R AL

N, H, H, PIC HW N, H, H, PIC HW N, H, H, PIC HW
HLJ010 5 0.7333 0.7079 0.6463 NS 5 0.9667 0.6938 0.6271 = 5 0.7667 0.6825 0.6222 =
HLJO11 4 0.5667 0.6107 0.5322 NS 7 0.5000 0.8068 0.7664 * % 7 0.7333 0.7972 0.7520 * =
HLJ013 6 0.8000 0.8023 0.7578 * % 7 0.7333 0.8497 0.8137 * % 5 0.7667 0.7243 0.6600 NS
MFW1 6 1.0000 0.7051 0.6627 =+ 8 1.0000 0.7379 0.6937 = 9 1.0000 0.7243 0.6853 =
MFW3 8 1.0000 0.7932 0.7529 NS 9 0.9654 0.8512 0.7031 NS 10 1.0000 0.8847 0.8563 = =
MFW4 7 1.0000 0.6977 0.6516 NS 8 1.0000 0.8768 0.8466 NS 5 1.0000 0.6508 0.5714 = =
MFW6 9 1.0000 0.8497 0.8192 = = 7 0.8861 0.7621 0.6800 =+ 10 1.0000 0.8616 0.8306 * *
MFW13 4 1.0000 0.7441 0.6821 =+ 5 1.0000 0.7023 0.6370 = 5 1.0000 0.7271 0.6652 * *
MFW14 11 1.0000 0.8949 0.8682 =+ % 10 1.0000 0.8831 0.8545 =+ 11 1.0000 0.8989 0.8729 =* =
MFW16 9 1.0000 0.8684 0.8373 % % 9 1.0000 0.8881 0.8601 # * 10 1.0000 0.8893 0.8614 = =
MFW18 4 1.0000 0.6831 0.6019 = 6 0.9751 0.8365 0.6431 = 8 1.0000 0.8486 0.4857 = =
MFW19 2 0.6667 0.4520 0.3457 * % 2 0.3000 0.2593 0.2225 NS 2 0.5600 0.3814 0.3047 NS
MFW30 4 0.1667 0.4616 0.4199 = % 5 0.6333 0.5921 0.5189 % x 6 0.1667 0.7780 0.7337 = =
S H{E 6.8 0.8410 0.7131 0.6598 6.8 0.8430 0.7492 0.6820 7.70.8456 0.7576 0.6847
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1.0000. {37 15 MFW30 7 DP BEGRFN SY HH (A w0 0L 2% & BE 4 M, 2928 0. 1667 (% 2).

MR 2 B AT LA, PIC 5 (9 DP BEIR G MEW 14 47 153.(0. 8682) , f IR A9 05 WS HEIR 9 MFW19
{37 45(0.2225) .3 D REAK G SE 2 PIC 5 0. 6755, Jovf DP B A J 0. 6598, WS B K 2 0. 6820, SY BE {4k
0.6847.
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33 AL FEAREY Fis (6 & Shannon ZAEVERREL(])
Tab. 3 Fis value and Shannon genetic diversity index( /)

among three populations of Cyprinus carpio

M DP WS SY
Fis -0.1862 -0.1279 -0.1441
I 1.5688 1.5603 1.6947

43 A TR AR 18] F) 2 A5 R DL 8 MO B A R R
Tab.4 Genetic similarity indices and genetic distances

among three populations of Cyprinus carpio L.

LN DP WS SY
DP 1 0.8288 0.8315
WS 0.1712 1 0.8320
SY 0.1685 0.1680 1
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Fig. 1 UPGMA dendrogram based on Nei$s genetic

distance for three populations of Cyprinus carpio
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AR AR BT LA E B AR BEST R, 3 Al
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Fig. 2 Electrophoresis of microsatellite locus HLJO11 in Cyprinus carpio L.
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