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AFL P analysis o four sdected generations on
dissase-resigance trait of Fenneropenaeus chinensis

YUE zhi-gin*?, WANG Wei-ji*, KONG Jie', DAI Ji-xun’
(1. Yelow Sea Fisheries Research Ingtitute, Chinese Academy o Science, Qingdao 266071, China;
2. Cdlege d Marine Life Science, Ocean University d China, Qingdao 266003, China)

Abgract: Amplified fragment length polymorphism (AA.P) was used to detect the genetic variation of four successively selected
specific-pathogenr resistance (SPR) generations. Seven EcOR  and Mse primer combinations produced 202 polymorphic markers out
o the total of 350 bands amplified. The proportions of polymorphic loci of the first, second, third and fourth generations were
39. 4286 % ,41. 4286 %, 33. 4286 % and 39. 1429 %, respectively. The Ne genetic diversity was 0. 1197, 0. 1259, 0. 1133 and
0. 1249 ,respectively. Shannon genetic diversity index was 0. 1831,0. 1917,0. 1702 and 0. 1896, respectively. The genetic diversity
index of the third generation was low , while the index of the other three generations remains at a relatively constant level. The anaysis
showed that the SPR population has great potential in genetic breeding program. The genetic distance o four generations based on the
Nei analysis ranged from 0. 0282 to 0. 0458. Partitioning of the genetic variation reveded that 80. 54 % is distributed within
populaions, which is similar to the vaue (86. 72 %) derived from AMOVA. Mantd tests showed good correlation of different genetic
distance matrices. By comparing the genetic parameters obtained from different statistical methods, we recommended AMOVA the
first choice in population genetics analysis with AR P markers. Co-dominant loci were found in AR P fingerprinting. Two fragments
adjacent in gel paositions were recovered, cloned and sequenced. The sequence analysis showed high similarity between them, which
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indicated that they belong to the same locus. Our results proved that AR P markers were not complete dominant markers. Our study
suggests that AFL P is sensitive to detect genetic variability and effective to find markers and it is useful in marker assisted selection.

Key words: Fenneropenaeus chinesis; amplified fragment length polymorphism (AFALP); genetic variation; specific-pathogen
resistance (SPR) population
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(Hroe/  Hsp)
(Hsp- Heop)/ Hsp
POPGENE a
Arlequin
(AMOVA) 4 , b
/
Reynold :D=-log(1-®Pgp)
Slatkin D=Pg/ (1- Pgy) ¢
Mantel
, Mantel
2
2.1 ARP
7 , 350 d
, 0.1 2.0kb ,
202, 57.7%
29 70 , 48.6 %
68.9%( 1) 1 E38M 48
2.2
1 E38M48 (ACT + CAC)
4 4
39. 4286 %, 41. 4286 %, Fig.1 AR P band patterns generated by primer
33.4286 %,39. 1429 % Ne combinations E38M48 in the F. chinensis
0.1197,0.1259,0.1133  0.1249 4 M: b"" ; Gl G2
a, .c,
Shannon 0.1831,0.1917,0. 1702 M : marker; the lanes in the left and right side of
0.1896 ,4 0.2280 M were G1 G2, respectively Arrow a, b indicated
polymorphic bands, arrow ¢, d indicated monomorphic bands
1
Tab.1 Number o bands generated by primer combinations
(%)
primer combinations no. of total bands no. of monomorphic bands no. of poymorphic bands  percentage of polymorphism
E32M61 60 30 30 50.0
E38M48 70 30 40 57.1
E38M58 29 9 20 68.9
E39M48 37 19 18 48.6
E39M54 50 18 32 64.0
E39M55 54 26 28 51.8
E42M54 50 16 34 68.0
total 350 148 202 57.7

b © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Tab.2 Genetic digance and similarity of four sdectivey bred populations
Gl G2 G3 4
Gl - 0.9722 0.9552 0.9669
G2 0.0282 - 0.9618 0.9710
G3 0.0458 0.0389 0.9713
4 0. 0336 0. 0294 0.0291
Notes: Figures under and above the diagonal line are genetic distance and similarity , respectively
3 AMOVA Dgr
Tab.3 Genetic digance based on ® s derived from AMOVA
Gl G2 G3 4
Gl - 0.0749 0.2218 0.1089
G2 0.0722 - 0.1858 0.1021
G3 0.2003 0.1704 0.1185
4 0.1033 0.0972 0.1120
Reynold Slatkin
Notes : The figures under and above the diagona line are Reynold’ s and Slatkin’ s genetic distance, respectively
4 4 AMOVA
Tab.4 Data derived from AMOVA o F. chinensis four sHectively bred generations
»-
source of variation degree o freedom sum. of squares estimated variance of components  percent of variation PO-statistics
] 1 82.979 1. 34896 4.97 % 0.04971
among regions
. 2 101.208 2. 25600 8.31% 0.13284
among populations
- . 44 1035. 417 23.53220 86.72 % 0.08748
within populations
total 47 1219. 604 27.13715
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a: GATGAGTCCTGAGTAACGAACAATCTTTGTATCAGCTGAAACTACCACAAATGA 54 bp
b: GATGAGTCCTGAGTAACGAACAATCTTTGTATCAGCTGAGACTAC AAATGA 51bp

a: ATAATGGATTATCGATCAAATTGTGTTGTTTGTGTAAGAGGATTAGTGTCAGTT 108 bp
b:ATAATGGATTATCGATCAAATTGTGTTGTTTGCGTAAGAGAATTAGTGTCAGTT 105 bp

a: TCAAGGG TTGATTTTGTTTGTATATCTTTTGAAGTTGGGCATGTCTGAATTGGT 162 bp
b: TCAAGG_ TTGATTTTGTTTGTATATCTTTTGAAGTTGGGCATGTCTGAATTGGT 158 bp

a: ACGCAGTC 170 bp
b: ACGCAGTIC 166 bp

( , / )
Fg.2 One co-dominant loci and its sequence anaysis
(The italics are primer sequences, the different-sized fragments at this locus result
from insertion-deletion mutations, which are indicated by underlying)
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