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Loss of Genetic Diversity in the Banded Purple Shell Breeds of the
Japanese Littleneck Clam, Ruditapes philippinarum,
Selected for Several Generations

Harumi Sakai*', Yoko Dogawa’', Kuniaki Idei"', Hitoshi Kito*’,
Masanobu Kishioka®? **, Susumu Matsuno*?, Takeshi Tateishi*?,
and Hiroshi Ideo™?

Loss of genetic diversity in the banded-purple shell breeds of the Japanese littleneck
clam, Ruditapes philippinarum, selected for 6 generations was analyzed in terms of allozyme
indices. Heterozygosity decreased and the inbreeding coefficient increased substantially from
generation to generation. The calculated mean effective population size was far less than the

mean actual number of parental clams.
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Table 1. Wild population and banded purple shell breeds (Generation 2-6) of the
Japanese littleneck clam,Ruditapes philippinarum

. Number of
Generation Bred month parents offsprings surveyed*
Wwild** Apr 1995*°*° - 213** "
2 Sep 1993 420 192
3 Oct 1994 307 171
4 Oct 1995 957 88
5 Oct 1996 224 48
6 Oct 1997 820 48

*Mean number. "*Wild clams from off Onoda City, Yamaguchi Prefecture.
***Collected month. ****Number of wild individuals surveyed

Table 2. Enzymes, enzyme numbers, loci, tissues, and buffer system used

Enzyme Enzyme number Locus Tissue Buffer

Aspartate aminotransferase 2.6.1.1. AAT-I* AM TC
Isocitrate dehydrogenase 1.1.1.42, IDHP* Mgg TC
Malate dehydrogenase 1.1.1.37.  MDH-I" Am TC
MDH-2* Am TC
Phosphogluconate dehydrogenase 1.1.1.44, PGDH* Am TC
AM : Adductor muscle. Mgg : Mid gut gland. TC : Tris-citrate buffer (pH 8.0, diluted 1:9

for the gel) , 4mA “em® ford hr.
2 MEEFE

ABFR IR L2 HE 2 Table 1SR L tno REHEE]
GREL) &, DBV NFEAThORKREA T, #HKIE
Kk->THifishidboTh s, HEH2~4 13, HBE
50 ORELBUEMET, 7474 OBEH G
HThsEhETh2~4REObOTH 5, #EHS,
613, ZhENFERICI0964E & 199TH IR S #1725,
RETH B, 10IFE DB TR AT VY
230HA AR E AT AT H VHROBEH E T T
B, BARSGHETE A, -k, B, ERTD
O, MEMIOmIRELLBREBTY o4 450 %
BRict L, &/, B0 S BTaki) ONHIIKH -
CHMICHERBE RO T Y LHESN, »oREN
S0mmBiik I g Lo AR O ko AR O L, it
RorboflEE L, BURLLHER BRSY
HE, IR & e BRI & - TIPS
gL, BEHATRRE S, ZRMPEYPEDKEE, B&
CHFHERORF I LT AR S Y DFikitE- 1,

RERES, -TOCCHEEREL, SEMMLTT oy

1 LB ETF - 1o MR, BWHEOFYy v FLER
KB EFA 2SS sEIck - 12V, AL B HK
i, PYR—2x BRI (T-C buffer,pH8.0)
TH3Y, PELLBEBLIUHETER, TXTO
BARICH - THRAEE L TRILTE 1 AAT-I",
IDHP*, MDH-1*, MDH-2'# L UPGDH ® 5 i
ZTFHETH B (Table 2)o MIUBETFRAIOVTIHE,
LGB BIE N b OBl T AT » Ny b
2 L7,

Bl S iz Pl S~ 7 o B RSB R
(Ho) &METHERERY, ol TEYLOF
B BETES L CRE~F o SRR YFHHE
(He) ZEMHEL Ao 7z, BpARIEE (BEE, #BED)
KB BT oBAKRREENE (How) &R
Hlozh (Hob) tolih b, ERFBH (F=1-
Hob/How) * #RiHL &, 7473 Y 6REKE
A HRIEISEEAEIMEE (Ne) %2, BHL” o
REFERCRY, BB 2 BEEH» D7 oy
A LR THIE O SR L 725,



BT 4 7 ) OBHRRS R 31

Table 3.  Allele frequencies at 5 loci in wild population
and banded purple shell breeds (generation
2-6) of the Japanese littleneck clam,
Ruditapes philippinarum, surveyed

Generation
Locus -
Wild 2 3 4 5 6
AAT-I"
a 011 - - - - -
b 030 - - - - -
¢ 109 100 120 .087 177 .073
d .768 .895 .880 .903 .792 .906
e 077 .005 - - 031 .021
f 002 - - - -
g .002 - - - - -
IDHP®
a .005 - - - - -
b 007 - - - - -
¢ .b35 765 850 .864 906 .938
d 433 235 150 .136 .094 .062
e .018 - - - - -
f  .002 - - - - -
MDH-1"

a .097 .005 .020 .028 .010 -
b .900 .995 .980 .972 .990 1.000

c 002 - - - -
MDH-2*

a 002 - - - -

b .985 1.000 1.000 1.000 1.000 1.000

c 013 - - - -
PGDH'

a 018 - . - ;

b 935 .985 .995 .997 .990 .938

c 047 015 005 .023 .010 .062
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Table 4. Allele per locus, mean observed (Ho) and
expected (Me) heterozygosity, inbreeding
coefficient (/) and number of parents
used for breeding (N) in wild population
and banded purple shell breeds (generation
2-6) of the Japanese littleneck clam,

Ruditapes philippinarum

Generation Allele/locis Ho He Ho/He

Wild 4.4 .245 .260  .980 - -
142 118 1.208 420 420
.098 103 951  .600 307
.091 102  .892  .629 957
.047 046 1.022 808 224
.032 034 941 .869 820
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Fig. 1. Decrease of observed mean heterozygosity (Ho) from 2nd to 6th generations of banded-purple shell
breeds of the Japanese littleneck clam, Ruditapes philippinarum.
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Fig. 2, Increase of inbreeding coefficient () from 2nd to 6th generations of banded-purple shell breeds of the
Japanese littleneck clam, Ruditapes philippinarum.
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