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Molecular verification of fertilization between bay scallop individuals

SUN Bo' LIU Xiao! ZHANG Guo-fan' ZHENG Huai-ping' GUO Xi-ming’
1. Institute of Oceanology — Chinese Academy of Sciences (Qingdao 266071 China
2. Haskin Shellfish Research Laboratory —Ruigers University NJ 08349 USA

Abstract Hybrid family of Argopecten irradians irradians was created by fertilization between two northern bay scallop individuals.
Two families were analyzed in this study. The first family P, - P, is a pair mating between two scallops named P, and P, while the
second one crossed by individuals of Y; and P,. Marker inheritance and segregation were studied in the 10 progenies of each family by
randomly amplified polymorphic DNA RAPD analysis. 102 RAPD primers were first screened by parental animals of both families.
Only the primers with polymorphisms between the two parental animals in each family were selected for further analysis. In both
families parents and 10 progeny were analyzed with selected primers. In family P, — P, a total of 122 bands generated from 12
selected primers. 37 of them were polymorphic between two parents. The maternal P, of this family had 17 molecular markers while
paternal Py, had 20 markers. In Y; — P, 95 bands were produced by 10 selected primers. 32 bands were polymorphic between maternal
Y, and paternal P, who had 17 and 15 molecular markers respectively. In both families each progeny analyzed in this study had at
least 8 maternal markers and 5 paternal markers. Based on segregation patterns at all markers analyzed we concluded that none of the
progeny analyzed were from self-fertilization and one-way hybridization between two individuals was successful in both of the two
bay scallop families.
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2
2.1 RAPD
102 RAPD 12 P, - P,
1 P, P, 10 Y,
Py 2
1.1 1
2 P, - 1 P.-P, Y -P
P, Y,-P, 2 2002 3 25 4 RAPD
5 P, Y© 2 P, B Tab.1 RAPD primers showing difference between two
4 « "

parents of P, — P, and Y, — P, families of bay scallop

sequence of the primer

A. irradians irradians M-V
1998 12 1999 2
; F,
P, P, P, 3 Y,
P,-P, F
Y, -P, R 2
2 1:1 3
1 10 F RAPD
P,-P, F, PP, PP, PP, Y,
- PO F 1 YPI YPZ YP]O
1.2 RAPD
2 24
DNA PCR > PCR 1.5%
GDS - 7600
RAPD 102
2 4 DNA
1
13}
RAPD RAPD
PCR 2
1.3
PCR 6
Image Master 1 D Elite v
3.01 “ -f-
? 3
4 S30 RAPD
1 008 bp S030f1008

10

family primer 5 —3’
P,-P, S30 GTGATCGCAG
S117 CACTCTCCTC
S121 ACGGATCCTG
S123 CCTGATCACC
S188 TTCAGGGTGG
S221 TGACGCATGG
S310 CCCTAGACTG
S366 CACCTTTCCC
S453 GTCAGAGTCC
S469 GTGGTCCGCA
S503 ACACAGAGGG
S517 CCGTACGTAG
Y, -Py S29 GGGTAACGCC
S117 CACTCTCCTC
S182 CCTCTGACTG
S184 CACCCCCTTG
S221 TGACGCATGG
S376 GAGCGTCGAA
S$453 GTCAGAGTCC
S463 CTGATACGCC
S477 TGACCCGCCT
S514 CAGGATTCCC
2.2 RAPD
1 P,- P, Y,-PF
F, PCR S310 P,- P,
1-A S182 Y, -PF
1-B
1-A S310 P,- P,
2 S310f 2274 S310f 1760
P, S310f 1297 S310f 0448 Py
S310f 2274 10
S310f 1760 10 F PP; PP, ~
PP, 6 4
S310f1297 PP, PP, 2
3 S310f 0448 PP, PP, ~ PP,
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PP, 5 5 YP; YP; YP, YP, 5
S310 S3102035  S310f 2 2~ 4 P, - P,
1852 2 PP, 12 122
PP, PP, PP, 3 F, 300 ~ 1500 bp 37
1-B S182 Y, -P, 30.3% 17
4 2 1 20 37 31
1 Y, S182f 1022 10 F 14 17 6
S182f 0949 YP, YP, YP, 3 Y, - P, 10
YP, 4 6 95 300 ~ 1500 bp
S182f 1229  YP, YP, YP,~YP, YP, 8 F 32 RAPD
YP;, YP, S182f1740  YP, 33.7% 26 F
13 6 4 2
M P, P, PP, PP, PPy PP, PP; PP; PP; PPy PP, PPq
R310r d0a8
Zoey: b
(584 $310F 1760
1375 §310f 1297
947
831
564
S310F 0448
M Y, P, YP, YP, YP; YP, YP; YPg YP, YPg YPq YP,
2027 ¥
}ggj - . S182fF 1740
1ata -\:.--“!..-. s182r 1229
. S182F 1022
947 -’ - e - - - -
831 » s 8 L SIB2ZF 0949
564 ﬂ
1 S310  S182 Pa-P, Y,-P, PCR
Fig.1 PCR Amplification Products of Families P, — P, and Y; — P, by Primers S310 and S182
A. S310 P,-P, B. S182 Y, -P, M

A. PCR amplification products of family P, — P, by primer S310 B. PCR amplification products of family Y, — P, by primer S182. M Lambda

DNA/ EcoRI + Hind Il

F 17 8~14
2.3 47.1~82.4% 20
2 10 5~14
9 P P, 3 25% ~70% F 9.7
Y, - P, “ F, 57.1%
8.2 41.0%
F PP, PP, PP, 3 F

10

F
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2 P,-P,
Tab.2 Polymorphic bands in parents of family P,-P, and
segregation of the bands in filial individuals
parents progeny genotype
marker P, e P, 2 pp, PP, PP; PP, PP; PP, PP, PPy PP, PP, ratio of separate P, P, average

S030f0924: - - - - - - - - - 8:2 Aa aa /
S117f0567 - - - - - - - - - - 9:1 Aa aa /
S12110538 - - - 2:8 Aa aa /
S123f0917 - - - - - - - - 7:3 Aa aa /
S188f0994. - - - - - - - - - 8:2 Aa aa /
S221f0562 - - - - - - - - - - 9:1 Aa aa /
S31082274 - 0:10 uncertain @/
S310£1760 - - - - - - - 6:4 Aa aa /
S366£1209 - - - - - - - - 7:3 Aa Aa /
S453f1755 - - - - - 4:6 Aa aa /
S453f1182 - - - - - - - - - - 9:1 Aa aa /
S453f1037 - - - - - - - 6:4 Aa aa /
S46910582 - - - - 3:7 Aa aa /
S517f2105 - - - - - - 5:5 Aa aa /
S517f1806 - - - - - 4:6 Aa aa /
S517f0870 - 0:10 uncertain 22 /
S50310627 - - - - - - - - - - - 10:0 AA aa /
S030£1008 - - - - - - - - - - - 10:0 aa AA /
S117f0480 - - 1: 9 aa Aa /
S123£0810 - - - - - - - — - - - 10:0 aa AA /
S188f1473 - - - - 3:7 aa Aa /
S188f1037 - - - - - - - - - - - 10:0 aa AA /
$2210339 - - - 2:8 aa Aa /
S310f1297 - - - 2:8 aa Aa /
$310f0448 - - - - - - 5:5 aa Aa /
S366f1515 - - - 2:8 aa Aa /
S453f1653 - - - - 3:7 aa Aa /
S453f1106 - - - - - - - - 7:3 aa Aa /
S453f0764. - - - 2:8 aa Aa /
S45310562 - - - 2:8 aa Aa /
S469f0868 - - - - - 4:6 aa Aa /
S46910541 - - - - - 4:6 aa Aa /
S503£1320 - - 1:9 aa Aa /
S503f0693 - - - 2:8 aa Aa /
S517f1716 - - - - - - - 6 4 aa Aa /
S517f0631 - - - - - 4:6 aa Aa /
S51710352 - - - 2:8 aa Aa /

maternal marker L7 / 8 9 1 9 8 11 14 10 9 8 / / / 9.7

% / 47.06 52.94 64.71 52.94 47.06 64.71 82.35 58.82 52.94 47.06 / / / 57.06

percent of

maternal marker

paternal marker / 20 14 5 5 110 10 6 7 5 9 / / / 8.2

% / 70.00 25.00 25.00 55.00 50.00 50.00 30.00 35.00 25.00 45.00 / / / 41.00

percent of

paternal marker
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Tab.3 Polymorphic bands in parents of family Y; — Py and segregation of the bands in filial individuals

parents progeny genotype
maker Y, ¥ p & YP, YP, YP, YP, YP; YP, YP, YP, YP, YP, rato of separate ﬁ average

S029f1569 - - - - - - 5:5 Aa aa /
S029f1194 - - - - - - - 64 Aa aa /
S1171460 - - - - - - - - - 82 Aa aa /
S182f1022 - - - - - - - - - - - 10 0 AA aa /
S182£10949 - - - - - 4:6 Aa aa /
S184£1225 - - - - - - - - 7:3 Aa aa /
S2211082 - - - - - - - - - - - 10:0 AA aa /
S376f1296 - - - - - - - - - - - 10:0 AA aa /
$376£0895 - - - - 3:7 Aa aa /
$376£0567 - - - - - - - - - - 9:1 Aa aa /
S$463f1451 - - - - - 4:6 Aa aa /
S46310538 - - - - - - - - - - - 10:0 AA aa /
S477£1174 - - - - - - 5:5 Aa aa /
S514£1885 - - - - - - - - - - 9:1 Aa aa /
S514£1492 - - - - - 4:6 Aa aa /
S514£0784 - - - - - - - 6:4 Aa aa /
S$453f1647 - - 1:9 Aa aa /
502911483 - - - 2:8 aa Aa /
S1170566 - - - - - - - 6:4 aa Aa /
S1170475 - - - - - - 5:5 aa Aa /
S11710380 - - - - - - 5:5 aa Aa /
S182f1229 - - - - - - - - - 8:2 aa Aa /
S184f1451 - - - - 3:7 aa Aa /
S184f1015 - - - - - - 5:5 aa Aa /
S18410812 - - - - - - 5:5 aa Aa /
S221£1251 - - 1:9 aa Aa /
$453£0958 - - - - - - - N - - - 10:0 aa AA /
S$45310727 - - - - - - 5:5 aa Aa /
S463f1169 - - - - - - - - - - - 10:0 aa AA /
$463£0740 - - - 2:8 aa Aa /
S477£1081 - - - - - 4:6 aa Aa /
S51410721 - - - - - - 55 aa Aa /

maternal marker 17 / 9 14 11 12 38 10 12 11 11 13 / / / 11.1

percent of% / 52.94 82.35 64.71 70.59 47.06 58.82 70.59 64.71 64.71 76.47 / / / 65.30

maternal marker

paternal marker / 15 7 7 7 8 10 7 11 8 5 6 / / / 7.6

percent of% / 46.67 46.67 46.67 53.33 66.67 46.67 73.33 53.33 33.33 40.00 / / / 50.67

paternal marker
Y, -Py F, 5 3 7.6 50.1%
2.4 F;
47.1% ~82.4% 1 2 F PCR
33.3% ~73.3% YP;
YP. 8 F 4 P, - Py,
10 F 4 RAPD 6 8
3 11.1
13

65.3%
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PP, 3 Y, - Py 4 YP; YPg 3
) 8 22
YP; YP 4 YP;
4
Tab.4 Non-parental markers in filial individuals of the two families
progeny ind
family marker PP, PP, PP, PP, PP, PP, PP, PP, PP, PP, total
P,-P, S1172250 - - 2
S117£2177 — 1
S188f0401 - - - - - 5
S310£2035 - 1
S310£1852 - - _ 3
S366f1123 - 1
ind . :
total of nonparental marker 0 3 2 2 1 0 1 1 1 2 13
ind 22 14 16 20 18 21 20 17 14 17 179
total of parental marker
RAPD ind
total of RAPD loci 84 79 85 80 87 77 84 e 79 83 815
% 0 3.80 2.35 2.5 1.15 0 1.19 1.30 1.27 2.41 1.60
percent of nonparental marker
progeny ind
family marker YP, YP, YP; YP, YPs YP, YP, YP, YP, YP, total
Y, -Py S182f1740 - - - - - 5
S184£2761 - - 2
S18412133 - - 2
S463£1975 - - - - - - - 7
S5142412 - - - - - - 6
ind .
total of nonparental marker 2 O 4 1 3 B 3 3 4 2 2
ind 16 21 18 20 18 17 23 19 16 19 187
total of parental marker
RAPD ind -
total of RAPD loci 59 57 71 63 58 50 62 57 58 4 589
% 3.39 0 5.63 1.59 5.17 0 4.84 5.26 6.90 3.70 3.74

percent of nonparental marker
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RAPD ¢ 8 7 PCR DNA
2001 8 1997 6.90%
> A. irradians concentricus Say YP, 58 PCR 4
16 11
5
RAPD
4
7 F, 2  PCR RAPD
3
2002 5- P, P, Y, P, 17 20
17 15 F, 1417 13 13
30min 82.4% 85.0% 76.5%
86.7%
6
F, 10 F
AA P,- Py
F 2 S310f2274  S517f0870 10 F
Aa F,
I
AA-aa Aa-aa AA
1:1
10 RAPD 37
32
17 AA
Aa aa P,-P, Y, -P, J. 2003 10 6 441 -445.
aa AA  Aa 20
15 F, J . 2004 28 3 267 —
3 5 272.
D . 2005.
D .
2005.
4
J. 2006 37 1 61 -68.
2 F F
RAPD I . 2004 26 6
F 124 - 132.
4
F ISSR J. 2004 14 5 82—
P,-P Yi-F 87.
F, RAPD Ayliffe M A Lawrence G J Ellis ] G et al. Heteroduplex

0.16% ~10% **®

1.60% 3.74%

molecules formed between allelic sequences cause nonparental
RAPD bands J . Nucleic Acids Research 1994 22 9 1632 —
1636.





