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Abstract 
The genetic variability among individuals of Anadara cornea from Setiu Wetlands, 

Terengganu was examined by using random amplified polymorphic DNA (RAPD) 

technique. The genomic DNA was extracted from the clam by using Macherey-Nigel 

DNA kit and was amplified by RAPD technique with five primers (OPA O3, OPA O9, 

OPA 17, OPA 19 and OPA 20) for twenty samples of A. cornea. A total of 79 RAPD 

bands with 78 polymorphic bands (98%) with size ranging from 150-3700 bp were 

identified from the population indicate that the population of A. cornea has high level 

of polymorphism due to low inbreeding factor within a population. High polymorphism 

of A. cornea revealed that this species has genetically variable. The results of this study 

can be useful to the sustainable management of wild stocks of this species.  Further 

study should be done for a better understanding about variation and also for 

conservation and management of this species. 
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Introduction 
 

Bivalve is a major class of molluscs and can be found 

in fresh water and salt water. Bivalve body enclosed in 

a two-lobed mantle, possess a shell divided into two 

halves, hinged at the mid dorsal line and have two 

adductor muscle to protect the animal (Hick man and 

Kats, 2004). Anadara cornea is one of the bivalves in 

Phylum Mollusca in the family Arcidae, which 

consists of about 200 species (Zupan et al., 2012; 

Mohd and Bachok, 2017). Anadara spp, is one of the 

ark shells or ‘blood cockle’ has significant economic 

value in fisheries (Power et al., 2004; Tanaka and 

Aranishi, 2013). A. cornea inhabit in mud and sand 

and distributed from Thailand to the Philippines; north 

to Japan and south to Indonesia and can be found in 

Turkey, India and China (Poutiers, 1998; Erdogan et 

al., 2010; Prabhakaran et al., 2012; Yennawar and 

Tudu, 2014). A. cornea in Setiu Wetlands are 

harvested without any control from the authorities and 

the wetlands can be accessed by anyone. Unregulated 

and uncontrolled harvesting, in long term, will lead to 

over-exploiting and threatening the resilience of the 

bivalve populations (Rodrigues, 2013; Dolorosa and 

Dangan-Galon, 2014, Ibrahim et al., 2018). Over 

exploitation can cause the decrease of genetic diversity 

of a population and result the reduction of the 

survivability of a species (Trisyani and Budiman, 

Original Article  

Received: 
January 20, 2019 
 

Accepted:  
October 30, 2019 
 

Published: 
December 05, 2019 
 

 

 

 

 

 
 

 
 

 

 

 

 
 
 

 

 
 

*Corresponding author email: 
bayani@umt.edu.my 

AJAB 

https://creativecommons.org/licenses/by/3.0


Wan Bayani Wan Omar et al. 

7  Asian J Agric & Biol. 2019; Special Issue: 6-10. 

2015). Assessment of genetic variation is an important 

step towards the implementation of species 

conservation strategies (Ward, 2006). Genetic 

diversity and population structure are critical factors 

for long-term survival of a species and play important 

role in the conservation and management of wild 

species.   

A number of applicable molecular tools for the 

detection of genetic variation within species have been 

developed and Randomly Amplified Polymorphic 

DNA Polymerase Chain Reaction (RAPD-PCR) is one 

of the molecular genetic markers and it was widely 

used for studying the genetic variability over the world  

This techniques was chosen as it is rapid and simple 

and allow the examination of genomic variation 

without prior knowledge of the genome and it’s 

require only small quantity of DNA for determining 

the genetic variability in many organisms (Williams et 

al., 1990; Hadrys et al., 1992). In Malaysia, studied 

about genetic variability and species-diagnostic of 

oyster (Crassostrea iredalei) was conducted using 

RAPD in Peninsular Malaysia (Wan Bayani, 2003). 

RAPD was also used to study the genetic variation due 

to heavy metals contamination in Perna veridis 

collected from Johor (Yap et al., 2007). RAPD 

technique was also used to investigate the variation of 

A. granosa in west coast of Peninsular Malaysia (Chee 

et al., 2011). This technique was also used to detect 

genetic diversity and species-diagnostic markers in 

five species of oysters in Thailand (Klinbunga et al., 

2001). RAPD markers have been applied to study 

genetic variability related with heavy metals 

contamination of bivalve, Coelatura spp in Egypt (El 

Assal et al., 2014).  

In Malaysia, studied on genetic variability of A. 

cornea had been done (Wan Omar and Kassim, 2015) 

but only used six individuals of samples and two 

primers. This is not enough to explain the variability 

of the species. Therefore, this study was conducted to 

assess genetic variability of A. cornea using 20 

individuals and five primers in this wetland by using 

RAPD-PCR technique. 

 

Material and Methods 
 

Sample collection 

The samples of A. cornea were collected from the 

Setiu Wetland, Setiu, Terengganu. Twenty individuals 

were used in this study.  

 

 

DNA extraction and RAPD 

DNA was extracted from muscle tissue based on the 

procedure of the Macherey-Nigel DNA kit. The 

quantity of DNA was measured by using BioDrop™ 

µLITE dsDNA. 20 RAPD primers from 1st Base (with 

60% - 70% G-C) content was screened. Only the 

primers that have clarity of the profile, sharpness and 

the existence of polymorphism were chosen for further 

study (D’Amato and Corach, 1997). Total reaction 

volume of 25µl was used with the final concentration 

containing 1x reaction buffer, 50 ng genomic DNA, 1 

mM of magnesium chloride, 1mM of dNTPs and 2.5 

mM primers and 2.5 Units of Taq DNA polymerase. 

The amplification was programmed at 45 cycles for 

30s denaturation at 94°C, 30s of annealing 

temperature at 36°C, 1 min of primers extension at 

72°C and final extension of 2 min at 72°C. PCR 

product was electrophoresed on 1.5% (w/v) agarose 

gel in 1x TBE buffer at 70 V for 1 and 30 minutes. The 

gel was stained with SYBR Safe and photographed 

with Gel DocTMXR.  

 

Data analysis 

The numerical Taxonomy and Multivariate Analysis 

System (NTSYS-pc) Version 2.1 was used in this 

study. Molecular weight of the bands were estimated 

based on the standard DNA banding pattern from 1 Kb 

ladder plus (Invitrogen). Clear bands were scored as 

present (1) or absent (0) at particular position or 

distance migrated on the gel. These bands were 

considered as polymorphic when they were absent in 

some sample in frequency greater than 1% (Jorde, 

1995). For scoring the banding pattern, the presence of 

band was scored as number ‘1’ and absence was 

scored as ‘0’. The index of similarity between 

individuals was calculated. The formula being used is: 

SI = 2 Nxy/ (Nx + Ny). Nxy is the number of 

fragments shared by individual x and y. For Nx and 

Ny, both are the total number of bands scored in x and 

y respectively. So, the similarity was calculated based 

on method proposed by Nei and Li (1979). For genetic 

distance, the index similarity was used to calculate the 

values of genetic distance and to construct the 

dendrogram. The dendrogram as visual representation 

that is used to provide the relationship of different 

individuals of A. cornea. The dendrogram from 

NTSYS-pc was constructed by Unweighed Pair-

Group Method of Arithmetic (UPGMA) which is 

employing the Sequential, Agglomerative, 

Hierarchical and Nest Clustering (SAHN) (Rohlf, 

1994). 
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Results and Discussion 
 
In this study, five primers (OPA 03, OPA 09, OPA 17, 

OPA 19 and OPA 20) were used and applied on 20 

individuals of A. cornea for DNA amplification. The 

results showed the different primers generated 

different number of fragments and length products of 

DNA amplification as shown in Table 1. 

 
Table-1: Total number of fragments, number of 

polymorphic fragments, percentage of 

polymorphic and length of fragments, of A. cornea 

generated from OPA 03, OPA 09, OPA 17, OPA 19 

and OPA 20 for Setiu Wetlands. 

Primer 
Total number 

of fragments 

Number of 

polymorphic 

fragments 

Percentage of 

polymorphic 

(%) 

Length of 

fragments 

OPA 03 17 17 100 250-1500 

OPA 09 19 19 100 250-1500 

OPA 17 7 6 86 500-2000 

OPA 19 17 17 100 150-1800 

OPA 20 19 19 100 300-3700 

Total 79 78 Average = 98  

 
In this study the similarity index for A. cornea from 

Setiu Wetland was ranged from 0.16 to 0.67. The low 

similarity index indicated high variability between 

individuals in that area.  The analysis of UPGMA 

cluster of A. cornea based on the genetic distance level 

generated from Nei and Li’s indices as shown in 

Figure 2. Genetic distance levels of A. cornea from 

Setiu Wetlands ranged from 0.33 to 0.84.  

At the genetic distance 0.67 there were two main 

clusters of A. cornea. The first cluster consisted of the 

individuals 1, 2, 4, 6, 7, 8, 10, 3 and 5. The second 

cluster 9 and 13. Meanwhile at the genetic distance 

0.64 there were another two main clusters. The first 

consisted of the individuals 11, 17, 19, 12, 14, 18, 15 

and 16. The second cluster consisted only one 

individual, it was 20. 

The percentage of polymorphism of A. cornea at Setiu 

Wetlands was 98% higher than previous studied in 

Setiu Wetlands by Wan Omar and Kassim (2015) 

showed that the percentage of polymorphism of A. 

cornea was 78%. A high polymorphism of A. cornea 

in Setiu Wetlands showed that this species in such 

locality are highly heterogeneous due to low level 

inbreeding. As the comparison, in another RAPD 

study for some bivalve such as two oyster species 

(Crassostrea iredalei and C. belcheri) in Thailand 

showed that high percentage of polymorphism with 

53% and 77%, respectively (Klinbunga, 2001). 

 
Figure-2: UPGMA cluster analysis based on 

genetic distance generated from Nei and Li’s 

indices A. cornea from Setiu Wetlands. Data of 

RAPD generated by primers OPA 03, OPA 09, 

OPA 17, OPA 19 and OPA 20. Individuals (1-20). 

 
Wan Bayani (2003) studied the polymorphism of C. 

iredalei in east coast of Peninsular Malaysia also 

found a high level of polymorphism which ranged 

from 71% to 84%. Joaqim et al. (2009) reported that 

high polymorphism of bivalve, Venerupis 

senegalensis in two populations of Portugal (Ria 

Farmosa, 86.5%; Ria de Aveiro, 87%). The population 

of A. cornea in Setiu Wetlands was showed high level 

polymorphism of individuals within its population due 

to low level of inbreeding. The high genetic variability 

suggested that the population of this species had a gene 

pool with sufficient genetic plasticity to support 

changes in the environmental changes (Joaqim et al., 

2009). High level of genetic variability in 

invertebrates strongly depend on its life form, 

geographic range and larval dispersal mechanism 

(Ward, 2006). It also supported by Nie et al. (2015) 

stated that a high level of genetic variation is essential 

for long-term survival of populations and can 

determines their ability to adapt in changing 

environments. 
 

Conclusion 
 
We found that the high levels of polymorphism in 

Anadara cornea at Setiu Wetlands by using RAPD 

marker. The high polymorphism revealed that the 

individuals of A. cornea were genetically variable due 

to low level of inbreeding. This result provide valuable 
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genetic information towards its conservation and 

management of this species. 

 
Acknowledgement 

 

We thanks to School of Marine Science and 

Environment and Central Laboratory for providing 

necessary facilities which all based at Universiti 

Malaysia Terengganu. 

 
Contribution of Authors 
 
Omar WBW: Data collection and manuscript writing 

Mohamad, F: Designed research methodology 

Ibrahim, NE: Data collection and analysis 

 

Disclaimer: None. 

Conflict of Interest: None.  

Source of Funding: This research project was funded 

by Ministry of Higher Education of Malaysia under 

research grant No. 53121/22. 
 
References 
 

 Chee SY, Azizah MN and Devakie MN, 2011. 

Utilization of molecular markers for the 

conservation of blood cockles, Anadara granosa 

(Arcidae). Gen. Mol. Res. 10(2): 1245-61. 

D’amato ME and Corach D, 1997. Population genetic 

structure in the fresh water anomuran Aegla 

jujuyana by RAPD analysis. J. Crus. Biol. 17:269-

274.  

 Dolorosa RG and Dangan-Galon F, 2014. Species 

richness of bivalves and gastropods in Iwahig 

River-Estuary, Palawan, the Philippines. Int. J. 

Fish. Aqu. Stud. 2(1): 207-215. 

El-Assal FM, Sabet SF, Varjabedian KG and Fol ME, 

2014. Pollution of freshwater Coelatura species 

(Mollusca: Bivalvia: Unionidae) with heavy metals 

and its impact on the ecosystem of the River Nile 

in Egypt. Int. J. Waste Resour. 4: 163-173.   

 Erdogan N, Duzgunes E, Ogut H and Kasapoglu N, 

2010. Introduced species and their impact in the 

Black Sea. Rap. Commis.Int. Mer Méditerranée. 

39: 504. 

Hadrys H, Balick M and Shierwater B, 1992. 

Application of Random Amplified Polymorphic 

DNA (RAPD) in Molecular Ecology. Mol. Ecol. 1: 

55-63. 

Hickman CP and Kats LB, 2004. Laboratory studies in 

integrated principles of zoology. 12th Ed. Mac 

Graw Hill, New York, USA.  

Ibrahim NE, Wan Omar WB and Mohamad F, 2018. 

Population density and size of blood cockle, 

Anadara cornea in Setiu Wetlands, Terengganu 

during northeast monsoon season. J. Sustain. Sci. 

Manag. 13: 113-123.  

Joaquim S, Pereira J, Leitao A, Matias D, Chaves R, 

Guedes-Pinto H, Chicharo L and Gasper M, 2009. 

Genetic diversity of two Portoguese populations of 

the pullet carpet shell, based on RAPD markers: 

contributing to a sustainable restocking program. 

Helgoland Mar. Res. 64(4): 289-295.   

Jorde LB, 1995. Populations specific genetic markers 

and diseases. In Biology and Biotechnology: A 

comprehensive desk reference, ed. R.A. Meyers. 

pp. 724-728. New York: VCH Publisher, Inc.     

Klinbunga S, Ampayup P, Tassanakajon A, 

Jayarabhand P and Yoosukh W, 2001. Genetic 

diversity and molecular markers of cupped oysters 

(Genera Crassostrea, Saccostrea and Striostrea) in 

Thailand revealed by randomly amplified 

polymorphic DNA analysis. Mar. Biotech. 3: 133-

144. 

Mohd NA and Bachok Z, 2017. Taxonomic 

classification of the bivalve Scapharca cornea 

from The Lagoon of Setiu Wetland. In 

Invertebrates of Setiu Wetlands, ed Mohamad. F., 

Shuaib, Y., Baharuddin, N., Abdul Rahman A. A. 

A. and Muhammad H. B. (eds). Penerbit Universiti 

Malaysia Terengganu, Kuala Terengganu. pp. 39-

46. 

Nei M and Li WH, 1979. Mathematical model for 

studying genetic variation in terms of restriction 

endonuclease. Proc. Nat. Acad. Sci. USA. 7: 5269-

5273.  

Power AJ, Nunez J, Mitchell M, Walker RL and 

Sturmer L, 2004. Reproductive pattern of the blood 

ark, Anadara ovalis from the Northeast Coast of 

Florida. J. Shellfish Res. 23: 173-178. 

Poutiers JM, 1998. Seaweeds, Corals, Bivalves, and 

Gastropods. In: FAO Species Identification Guide 

for Fishery Purposes. The Living Marine 

Resources of the Western Central Pacific. Volume 

1. Carpenter, K. E. and Niem, V. H. (eds.). Food 

and Agriculture Organization of the United 

Nations, Rome. pp. 123-362. 

Prabakharan MP, Jayachandran PR and Bijoy-Nandan 

S, 2012. New record of Scapharca cornea from 

Minicoy Lagoon, Lakshadweep, India. Curr. Sci. 

102(11): 1516-1518. 



Wan Bayani Wan Omar et al. 

10  Asian J Agric & Biol. 2019; Special Issue: 6-10. 

Rodrigues AML, Borges-Azevedo CM, Costa RS and 

Henry-Silva GG, 2013. Population structure of the 

bivalve Anomalocardia brasiliana, (Gmelin, 1791) 

in the semi-arid estuarine region of northeastern 

Brazil. Brazilian J. Biol. 73(4): 819-833. 

Rohlf FJ, 2014. NTSYSpc Numerical Taxonomy and 

Multivariate Analysis System Version 2.1. 

Department of Ecology and Evolution. 

Exeter Software, New York. pp. 11733- 2870. 

Tanaka T and Aranishi F, 2013. Mitochondrial DNA 

markers for PCR-based phylogenetic analysis of 

ark shells. Open J. Mar. Sci. 3(04): 182-189. 

Trisyani N and Budiman K, 2015. Genetic diversity of 

razor clam (Solen sp) at Pamekasan beaches and 

Surabaya east coast Indonesia based on RAPD 

markers. J. Biol. Environ. Sci. 7: 267-274.   

Yap CK, Chua BH, The CH, Tans SG and Ismail A, 

2007. Patterns of rapd markers and  heavy metal 

concentrations in Perna viridis (L.), collected from 

metal-contaminated  and uncontaminated coastal 

waters: are they correlated with each other? 

Genetika. 43(5): 668-674. 

Yennawar P and Tudu, P, 2014. Study of macro-

nenthic (invertebrate) fauna around Digha Coast. 

Rec. Zool. Surv. India. 114: 341-356. 

Wan Bayani WO, 2003. Study on genetic variability 

of oyster (Crassostrea iredalei, Faustino) in 

Peninsular Malaysia using RAPD-PCR technique. 

Master Thesis. Faculty of Agrotechnology and 

Food Science. Universiti Malaysia Terengganu.  

Wan Omar WB and Kassim Z, 2015. Biodiversity of 

mollusc in Setiu Wetlands by using molecular 

markers for characterization and conservation. In 

Setiu Wetlands: Species, Ecosystems and 

Livelihoods. Mohamad F., Salim, J. M., Jani M. J. 

& Shahrudin, R (eds.). Penerbit Universiti 

Malaysia Terengganu, Kuala Terengganu. pp. 27-

37. 

Ward RD, 2006. The importance of identifying spatial 

population structure in restoking and stock 

enhancement programmes. Fish. Res. 80: 9-18. 

William JGK, Kubelik AR, Livak KJ, Rafalski JA and 

Tingey SV, 1990. DNA polymorphism amplified 

by arbitrary primers are useful as genetic markers. 

Nucleic Acids Res. 18: 6531-6535. 

Župan I, Peharda M, Ezgeta-Balić D and Šarić T,  

2012. Noah’s ark shell (Arca Noae Linnaeus, 

1758)-what do we need to know for starting up its 

aquaculture? Croat. J. Fish. 70(2): 71-81.

  

 
 


