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The genefic differentiation and characteristics of two oyster populations (Crassostrea gigas) in Korea were
assessed based on the restriction fragment length polymorphisms (RFLP) analysis and the restriction patterns
of subcloned mtDNA. The restriction fragments of twenty individuals in West Sea revealed an identical pattern,
determined by 8 restriction enzymes. On the other hand, two haplotypes having variation at the Hindlll site
were shown in the specimens from South Sea; minor haplotypes (4 of 20) were similar to the results obtained
from individuals in West Sea while major haplotypes were different from those in West Sea. It was suggested
that oysters (C. gigas) of West Sea might have been introduced to South Sea.

Each mitochondrial DNA from two oyster populations in Korea and from one in japan was divided to three
parts and subcloned into pUC19 to use in genetic studies effectively. Restriction map was constructed based

on the cleavage pattern by multiple restriction enzymes.
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Table 1. Size fractions (kb) of mtDNA fragments of
the two populations digested with different

restriction enzymes

BamHI 18.0 Bgll 18.0 EcoRI 130
31
19
Hindlll 40 30 Hindlll 40 30 Kpnl 135
(8s) 26 20 (WS 26 20 25
20 20 20 20 20
15 04 18 04
03 03 03 02
02 01 0.1
Pstl 9.7 Xbal 10.7 Xhol 160
76 73 20
0.6

SS: South Sea, WS: West Sea
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Fig. 1. Hindlll-digested mtDNA fragments of two
oyster populations in Korea : (A) individuals
from West Sea (B) from South Sea of Korea.
Lane M represents the DNA size marker
(ADNA/Hindll). Arrows indicate the mtDNA
fragment bands (A; approximately 1.8 kb and
B; 1.5kb) specific for the oyster from West
Sea and South Sea, respectively, by Hindill
digestion.
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Fig. 2 Construction of recombinant DNA containing
the oyster mtDNA: (A) strategy for subclo-
ning of oyster mtDNA, Abbreviations: B, Ba-
mH1; E, EcoRl; P, Pstl (B) agarose gel sho-
wing the pattern of restriction fragments of
the cloned oyster mtDNA digested with Hin-
dill. Lane S, uncut pCG7.5 plasmid DNA; a,
pCG7.5 from Japanese oyster mtDNA/Hin-
dill; b, one from Korean West Sea/Hindlil;
¢, one from South Sea/HindIll; M, DNA size
marker (ADNA/Hind?1).
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Fig. 3 Restriction map of Crassostrea gigas mtDNA.
Abbreviations: B, BamHI; Bg, Bgll; E, EcoRl;
K, Kpnl; P, Pstl; S, Smal; X, Xbal; Xh, Xhol.

o g8z 47k 20704 o) mtDNAY]
AAE AMEsle] DNA AHEAES B

4 FEANAE AT Foj7t gle ¢
A FFojgen Fagite A F kA g u



808 248 - el A

Aon ol Hindlll FHHdol At ekttt 1 F
&% AAEANA g F4e At AEIAM Y
i FAdsta} dajotd] At FZo] fH &
A Aoz FAHAY FFA A2 mtDNAE W
A3 E coli HB1011A 223t 43 £4& §o]
52 aych AA mDNAZ AFEAE AHEst Al
Byoaz gyo] pUCl FrAASEA e F2Ystth
2249 AZXY DNAS AFaLER AT F5
A2 mDNAY AFEAAEE AAsG) Fafeatat
A &Z miDNAA Hindlll A9 3ol otz
UJePgS gelstdi ole daliehatol Aot A
A7 g Eddold) g Ao ARHIUT

INERE

2 Ao 2rlemaiy 47
A7 A Y¥oln ofe] 7

o] =& 19964 ¥
u| o) Ao o3
A=gyr,

Mo
e

4 3

Avise, .C. 1986. Mitochondrial DNA and the evolutionary
genetics of higher animals. Phil. Trans. R. Soc. Lond,,
312, 325~342.

Avise, J.C. and RA. Lansman, 1983. Polymorphism of mito-
chondrial DNA in populations of higher animals, In:
Evolution of genes and proteins (M. Nei and R. Koehn
eds.). Sinaver Associates, Sunderland MA. pp. 147~
164.

Bimboim, H.C. and j. Doly. 1379. A rapid alkaline extrac-
tion procedure for screening recombinant plasmid
DNA. Nucl. Acids Res., 7, 1513~1523.

Brown, WM., M. George, Jr. and A.C. Wilson. 1979. Rapid
evolution of animal mitochondrial DNA. Proc. Natl.
Acad. Sci. USA, 76, 1976~1981.

oy
of2
Hob
I
-n
po,

Kessler, LG. and J.C. Avise. 1985. A comparative descrip-
tion of mitochondrial DNA differentiation in selected -
avian and other vertebrate genera. Mol. Biol. Evol., 2
109~125.

Maniatis, T., EF. Fritsch and ). Sambrook. 1982. Molecular
cloning. A Laboratory Manual. Cold Spring Harbor La-
boratory, Cold Spring Harbor, NY. 387~389.

McLean, M., CK. Okubo and M.L Tracey. 1983. Mitocho-
ndrial DNA heterogeneity in Panulirus argus. Experie-
nta, 39, 536~538.

Oohara, ). and K. Mori. 1989. Cloning and characterization
of mitochondrial DNA from the Japanese oyster, Cras-
sostrea gigas. Bull. Natl. Res. Inst. Aquaculture, 16,
89~99.

Paiva, T.K. and ET. Palva. 1985. Rapid isolation of animal
mitochondrial DNA by alkaline extraction. FEBS, 192,
267~270.

Park, M.S. and S.H. Kim, 1995. Mitochondrial DNA variation
in oyster (Crassostrea gigas Thunberg and C. nippona
Seki) populations from Korea and japan. Korean J.
Syst. Zool., 11, 235~242 (in Korean).

Sambrook, J., EF. Frtsch and T. Maniatis. 1989. Molecular
cloning; A laboratory manual. Cold Spring Harbor, NY.

Skibinski, D.O.F. 1985, Mitochondrial DNA variation in My-
tifus edufis L. and the Padstow Mussel. J. Exp. Mar.
Biol. Ecol.,, 92, 251~258.

Sounders, N.C., LG. Kessler and J.C. Avise. 1986. Genetic
variation and geographic differentiation in mitochond-
rial DNA of the horseshoe crab, Limulus polyphemus.
Genetics, 112, 613~627.

Spolsky, C. and T. Uzzell. 1984. Natural transfer of mito-
chondrial DNA in amphibian. Proc. Natl. Acad. Sci.
USA, 81, 5802~5805.

Torigoe, K. 1981. Oyster in Japan. Jour. Sct. Hiroshima Univ.
Ser. B, Div. 1 (Zoology), 29, 292~419.

&30k, 1976, BT R, BEEEOES. BEMLE
£H. Fr, 87~9%.

19979 49 109 AF
19973 99 4% 4¢



