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Genetic distance in four populations of Babylonia lutosa (Lamer)
assessed by AFLP makers

QIN Qin', WANG Xiao-qing'", ZENG Zhi-nan'*", ZHU Dan-li', XIONG Gang'?, WU Qi-sheng®, NING Yue®

(1.College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2.Hunan
Biological Electromechanical Vocational Technical College, Changsha 410127, China; 3.Fisheries Science Research
Institute of Fujian, Xiamen, Fujian 361000, China)

Abstract: Genetic diversity of Lianjiang wild population (LTWN), Lianjiang cultured population (LJYN), Changle cultured
population (CLYN), Guangxi wild population (GXWN) of Babylonia lutosa (Lamer) was analyzed by amplified fragment
length polymorphisms (AFLP). For the assessment, total 908 bands were generated from four populations using 11 different
primer combinations, 684 (75.33%) were polymorphic fragments of which 224 (24.67%) are shared by the four populations.
Genetic diversity index analysis showed, the effective number of alleles, the average number of alleles, Shannon’s diversity
index and average heterozygosity were 1.500 6, 1.974 0, 0.464 7, 0.303 4, respectively; Nei’s genetic distance and genetic
similarity coefficient were ranged from 0.128 4 to 0.180 6 and 0.834 8 to 0.879 5, indicating relatively rich genetic diversity
and high genetic similarity among the four populations of Babylonia lutosa (Lamer).Results of analysis of molecular
variance (AMOVA) and assignment test revealed 83.49% variation within population, 14.65% variation from region
difference and 1.86% variation among the four populations. Genetic variance Ggr and Ny; were 0.195 4 and 2.058 6 among
four population groups indicating that the gene exchange level is very low. The analysis results of UPGMA and PCA showed
that the nearest genetic distance exists between CLYN population and GXWN population. Genetic distance between LIWN
population and other 3 populations was the farthest.
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Table 1 AFLP primers and adapters used in the experiment

(5'—3)

Mse Mad5 GACGATGAGTCCTGAG
Mad3 TACTCAGGACTCAT

EcoR Ead5 CTCGTAGACTGCGTACC
Ead3 AATTGGTACGCAGTCTAC
MCO00 GATGAGTCCTGAGTAAC
EA00 GACTGCGTACCAATTCA
El GACTGCGTACCAATTCAAG
E2 GACTGCGTACCAATTCAAC
E3 GACTGCGTACCAATTCACA
E4 GACTGCGTACCAATTCACT
E5 GACTGCGTACCAATTCAGG
E6 GACTGCGTACCAATTCACC
E7 GACTGCGTACCAATTCAGC
E8 GACTGCGTACCAATTCACG
M1 GATGAGTCCTGAGTAACAA
M2 GATGAGTCCTGAGTAACAT
M3 GATGAGTCCTGAGTAACAC
M4 GATGAGTCCTGAGTAACAG
M5 GATGAGTCCTGAGTAACTA
M6 GATGAGTCCTGAGTAACTT
M7 GATGAGTCCTGAGTAACTC
M8 GATGAGTCCTGAGTAACTG

1.2.2 AFLP H4#F

1) (20 uL) 10x(ECORI)

Buffer 2.0 pL  100xBSA 0.2 pL.  20U/puL EcoR 10.2
pL 10 U/uL Mse 10.2 uL 20 pmol/uL DNA 1

uL  ddH,O 20uL 37 °C 5h 65°C
20 min DNA
2) 10xBuffer 1.0 uL. 5

pmol/uL. EcoR 1
50 pmol/uL Mse I

(Ead5 1 Ead3) 0.25 pL
(Mad5 1 Mad3) 0.5 uL 400

U/uL T4 0.1 puL 5 uL  ddH,O
louL 16 °C 16 h 65 C 20 min
3) PCR
5U/uL Tag 0.2 uL 10xPCR Buffer( MgCl,)
2.0 uL 10 mmol/L dNTP 0.4 uL. 10 umol/L
(E1 E2 E3 E4 E5 E6 E7 ES8)
0.6 uL 10 pmol/L M1 M2 M3
M4 M5 M6 M7 M) 0.6 uL ddH,O
20 uL. PCR 72 °C 5 min
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4) PCR 5 U/uL Taq
0.2 pL. 10xPCR Buffer( MgCl;)2.0 uL. 10 . A 908
mmol/L dNTP 0.4 pL. 10 umol/L 56-108
(E1 E2 E3 E4 E5 E6 E7 E8)0.4 uL 10 umol/L -
Ml M2 M3 M4 M5 M6 82.55 224 (24.67%)
4 684  (75.33%)
M7 MS8)0.8 uL ddH,O 20 uL. PCR
95 °C 2min 95 °C 30s 65
. . . E6/M7 (108 ) E8/M3
C 30s 72 °C 1 min 13 ( 56 ER/MA
077C) 95°¢C 30s 56 C 30s 72 18750 (ES/M?S
‘C  1min 30 72°C 5min (78.75%)
(69.86%) ( 2
5) AFLP
Fz2 113 AFLP SI¥EE RO 1R
PCR PCR Table 2 Amplification results of 11 different AFLP primer
combinations
6% 100 W / / %
2h E2/M3 102 74 72.55
E4/M7 86 67 77.91
HUIRGTE
1.3 HiRZit S 90 E6/M3 99 74 74.75
E6/M7 108 84 77.78
«1” “Q” AFLP E8/M1 69 52 75.36
w2 g E8/M3 56 41 7321
E8/M4 84 66 78.57
PopGene 1.32
) E8/M5 73 51 69.86
Shannon Net’s E8/M6 78 59 75.64
E8/M7 89 68 76.40
UPGMA ES/M7 64 48 75.00
Winamoval.55 E2/M3 AFLP
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Fig.1 AFLP patterns of LJYN and GXWN populations using primer E2/M3
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Table 3 Amplification results of four populations of Babylonia lutosa

/ / /%
LIWN 893 651 72.90
LIYN 886 641 72.35
CLYN 829 604 72.86
GXWN 836 586 70.10

22 EtEZHMESH
4

4

Shannon’s

1.500 6 0.464 7

1.974 0
0303 4( 4)

Shannon’s

F 4 ANBHARBRL S HMIER
Table 4 Parameters of genetic diversity of four populations

of Babylonia lutosa

Shannon’s
LIWN 1.9584 14971 0.462 0 0.3019
LIYN 1.965 4 1.470 5 0.446 0 0.288 8
CLYN 1.9908 1.5211 0.478 6 03135

GXWN 19815 15138 0.4722 0.309 2

R5 ANRHARERIEBFIEERIIRE
Table 5 Genetic distance and genetic similarity of four populations

of Babylonia lutosa

LIWN LIYN CLYN GXWN
LIWN 0.834 8 0.865 2 0.854 1
LIYN 0.180 6 0.870 8 0.850 5
CLYN 0.144 8 0.138 4 0.8795

GXWN 0.1577 0.1619 0.128 4

Nei’s(1979)

24 4 NEREEEZSHEREND THESH

(AMOVA)
3 (
6)
(83.49%) (14.65%)
1.86% PhiPT
0.201 4

&6 RHEKIR 4 NEHARY AMOVA 534
Table 6 Data derived from AMOVA of four populations of

Babylonia lutosa

/%

2 286.758 6 09526 1.86
1 845.782 3 7.503 0 14.65
906 98452149 42.7592 83.49

25 FHREEEESUSERR
PopGene 4
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Fig.3 The phylogenetic tree of four populations of Babylonia lutosa
with UPGMA
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Fig.4 PCA for four populations of Babylonia lutosa
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