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Development of Molecular Detection Marks Using PCR-RFLP Technique for Arkshell (Scapharca
broughtonii Schrenck). Eun Seob Cho*, Choon Goo Jung, Chul Won Kim and Sang Gyu Sohn. South
Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, South Korea — This study was differentiated be-
tween Korea and China arkshells using PCR-aided RFLP method which could identify the variation
for inter-and intra-species of arkshell (Scapharca broughtonii Schrenck) at the level of DNA. The DNA
fragment patterns were compared after digesting gene of mitochondrial 165 rDNA with 8 kinds of
restriction enzymes. A 720 bp DNA fragment corresponding to 165 rDNA gene was amplified by PCR
with primers ArkF-3 and ArkR-3. PCR products were cut by restriction enzymes (Poull, BamHI, Hinfl,
Haelll, EcoRI, Rsal, Ksp221, and BstX21), and RFLP pattern was studied. A unique 275 bp DNA band
was observed in the samples from Dukyang, Gamak, Namhae, Jinhae, and Taean in Korea when treat-
ed by Hinfl, but Chinese arkshell did not show. Treatment of Haelll could discriminate the sample
of Namhae and Jinhae from Dukyang/Gamak/Taean, as well as Korean and Chinese arkshell based
on a 700 bp. However, Puoll, BamHI, EcoRl, Rsal, Ksp221, and BstX21 showed the same of 700 bp band
in Korean and Chinese arkshell. The phylogenetic tree inferred from PCR-RFLP pattern comparsion
in Korean arkshell was different that the distance between Dukyang/Gamak/Taean and Namhae/
Jinhae was approximately 7. In particular, the distance between Korean and Chinese arkshell was 25.
Consequently, Hinfl and Haelll played an important role in a reliable molecular tool for rapid discrim-
inating Korean and Chinese arkshell, as well as a intra-species in Korea.
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Fig. 1. Map of sampling sites for arkshell. 1: Dukyang; 2:
Gamak; 3: Namhae; 4: Jinhae; 5: Taean; 6: Sangdong.
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Fig. 2. Separation results by agarose gel electrophoresis of the
PCR products obtained from the 165 ribosomal RNA
gene in mitochondria of arkshell. Lane: M, 100 bp size
marker; 1, Dukyang; 2, Gamak; 3, Namhae; 4, Jinhae;
5, Taean; 6, Sandong,.

Journal of lLife Science 2005, Vol. 15. No. é 881

ZZ4+2 700 bp ¢ band® e}y Th(Fig. 3b). SPSS pro-
gram< o] -8-3}4] restriction typeo] 93] AAE Atz
31 fdBAE At 52 Uestz, d2 A
= 5%, 7be, Bt gl d Qo] Ast 7 ARE ¢
et TH(Fig. 4).

UulE o0 Z mtDNAoﬂ U} & PCR-RFLPE Z-& A&
oo AEFHEH ‘E?—oﬂ °1°W OJL

molecular marker
gk glod % Tt 3 % %‘414 TEE } £47 7198
Agd & . o] AdolM RAF 327] mtDNAY 165
rRNA genedl| th3F Hinfl z{i]t g eAoz Ao §AFSH
FR00 gRAE A5 TAY 5 AL RS B,
oro.2 DNA ogmog% B4 W EEE Pye

r>~
Br
215

700bp » |
500bp »
275bp

Fig. 3. Analysis of restriction fragment patterns of PCR products obtained from the 16S ribosomal RNA gene in mitochondria
of arkshell using Haelll (A) and Hinfl (B) restriction enzyme. Lane: M, 100 bp size marker; 1, Dukyang; 2, Gamak; 3,
Nambhae; 4, Jinhae; 5, Taean; 6, Sandong. All the PCR products didn’t be digested by Pvull, BamHI, EcoRl, Rsal, Ksp221,
and BstX21l. Single asteroid means a species-specific DNA fragment exhibited by Dukyang/Gamak/Taean and
Nambhae/Jinhae arkshell. Arrow and double asteroid indicate a species-specific DNA fragment which was shown by

Korean and Chinese arkshells.
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Fig. 4. Hierarchical cluster analysis of Korean and Chinese arkshell based on restriction fragment patterns using Poull, BamH],
Hinfl, Haelll, EcoRl, Rsal, Ksp221, and BstX21 restriction enzyme. The tree was inferred from a distance matrix based on

Euclidean method.
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