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Abstract: Medicinal plants are nature’s gifts and used in different traditional medicinal systems of India. Most of the 

medicinal plants are obtained from forest without proper management and knowledge of collection. For the authentication of 

medicinal plants from the substituted materials, a genetic diversity study is necessary. In the present investigation molecular 

diversity of Cipadessa baccifera was carried out using dominant ISSR (inter simple sequence repeats) markers in four different 

accessions of Western Ghats of South India. Five primers were selected from a total of ten primers based on the reproducibility 

of the bands. The number of polymorphic loci was 13 and the percentage of polymorphic loci was 56.52. The genetic distance 

among the populations ranged from 0.0910 to 0.3629 and the genetic identity ranged from 0.6087 to 0.9130. The overall 

observed and effective number of alleles was about 1.5652 and 1.3913. Nei’s overall genetic diversity and Shannon 

information index were 0.2283 and 0.3349. The dendrogram was constructed based on the UPGMA method and the clusters 

formed depending upon the genetic characters. 
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1. Introduction 

Cipadessa baccifera is a shrub mainly grows in the 

tropical areas of Asia [1]. It is one of well-known traditional 

medicines in India for the treatment of rheumatoid arthritis, 

dysentery and pruritus [2], the paste of root, leaf and bark of 

this plant are applied for topically to cure psoriasis [3]. Its 

decoction has been utilized to treat dysentery, skin itches and 

malaria fevers by tribal community [4, 5]. The methanol and 

chloroform extracts of leaves were evaluated for 

antimicrobial, antioxidant, hemolytic and thrombolytic 

activities [6]. In spite of the economic and medicinal values 

of C. baccifera no serious attention should be paid to 

diversity, characterization and taxonomical identification at 

the molecular level. This is a prerequisite to the exploitation 

of the vast genetic variability available for the improvement 

of the quality and quantity of their drug contents. The plant 

mainly collected from the wild environment. Therefore the 

identification and collection process had a serious problem. It 

leads to the adulteration in drug preparation. To overcome 

this problem, the molecular level authentication of medicinal 

plants is necessary with the help of molecular markers. 

Molecular markers for assessment of genetic variation in 

plant have shown many advantages. They are neutral, not 

related to age and tissue type, and not influenced by the 

environmental conditions, have feasibility and lower costs, 

and are more informative than morphological markers. Thus, 

molecular markers can be considered to be more effective 

approach compared to morphological markers to identify 

plant genotypes in a germplasm or fruit trees collection [7]. 

DNA markers play an essential role in the study of genetic 

variability and diversity, in the construction of linkage maps 

and in the diagnosis of individuals or lines carrying certain 

linked genes [8]. DNA based molecular markers have acted 

as flexible tool and have found its application in various 

fields like taxonomy, genetic engineering, physiology etc. [9, 
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10]. Inter simple sequence repeats (ISSR) have been proven 

to be a simple and reliable marker system for many 

organisms, especially plants, with highly reproducible results 

and abundant polymorphisms. ISSR analysis has been 

successfully applied in gene tagging [11-14], variety of 

fingerprinting or genetic diversity analysis [15-17]. In the 

present investigation molecular diversity of C. baccifera of 

four different accessions of Western Ghats of South India 

was carried out using dominant ISSR markers. 

2. Materials and Methods 

The experimental material selected for the present study 

was C. baccifera and belongs to the family Meliaceae. The 

plant identification was taxonomically confirmed with 

specimens of St. Xavier’s College Herbarium (XCH). The 

young leaf samples of C. baccifera were collected from four 

accessions (Manimutharu, Papanasam, Courtallum and 

Puliankudi) of Western Ghats for ISSR studies. 

2.1. DNA Isolation 

Genomic DNA from the young leaves was isolated by the 

CTAB method [18]. Quantity was also checked 

spectrophotometrically from the absorbance data of the 

sample DNA at 260/280 nm. The purity of the DNA sample 

was calculated from OD260/OD280 and its ratio ranged from 

1.5 to 1.9 [19]. 

2.2. ISSR-PCR Analysis 

PCR amplification reactions were carried out in a 20 µl 

reaction volume which contained 2X Premix Taq HS 

(TaKaRa), 1 µL of DNA and 1 µL of ISSR primers. There 

are five primers UBC-808 (AGAGAGAGAGAGAGAGC), 

UBC-810 (GAGAGAGAGAGAGAGAT), UBC-811 

(GAGAGAGAGAGAGAGAC), UBC-825 

(ACACACACACACACACT) and UBC-834 

(AGAGAGAGAGAGAGAGT) selected from ten primers 

based on the reproducibility of the bands. The PCR 

amplification was carried out in a PCR thermal cycler 

(GeneAmp PCR System 9700, Applied Biosystems). The 

components were mixed gently and amplification was carried 

out for 40 cycles. After initial heat denaturation of the DNA 

at 98°C for 30 sec the thermal cycling was performed with 

the following temperature regimes 98°C for 5 sec, 37°C for 

120 sec and 72°C for 60 sec. The final extension step was 

performed at 72°C for 300 sec followed by cooling at 4°C for 

completion of the programme. 

2.3. Agarose Gel Electrophoresis of PCR Products 

The PCR products were checked in 1.2% agarose gels 

prepared in 0.5X TBE buffer containing 0.5 µg/ml ethidium 

bromide. 1 µL of 6X loading dye was mixed with 5 µL of 

PCR products and was loaded and electrophoresis was 

performed at 75V power supply with 0.5X TBE as 

electrophoresis buffer for about 1-2 h, until the bromophenol 

blue front had migrated to almost the bottom of the gel. The 

molecular standard used was 2-log DNA ladder (NEB). The 

gels were visualized in a UV transilluminator (Genei) and the 

image was captured under UV light using Gel documentation 

system (Bio-Rad). 

2.4. Data Analysis 

The banding patterns were scored based on the presence or 

absence of clear, visible and reproducible bands [20]. The 

similarity index of individuals was calculated following the 

method by Nei and Li [21]. The pair wise genetic distance 

among the populations was calculated using Pop gene 

package version 1.31. 

3. Results and Discussion 

In the present study ISSR markers based on DNA 

fingerprinting were used to assess the genetic diversity 

among four different populations of Western Ghats of C. 

baccifera. Five primers were screened based on the 

reproducibility of the bands. The amplified DNA products 

were appeared in different molecular weight range. The same 

type of bands occurred at different frequencies in all 

populations. The total numbers of bands produced in each 

population are displayed in Figure 1 and total number bands 

produced by each primer are displayed in Figure 2. The 

number of polymorphic loci was 13 and the percentage of 

polymorphic loci was 56.52. The genetic distance among the 

populations ranged from 0.0910 to 0.3629 and the genetic 

identity ranged from 0.6087 to 0.9130 (Table 1). The genetic 

variation statistics were displayed in Table 2. The overall 

observed and effective number of alleles was about 1.5652 

and 1.3913. Nei’s [22] overall genetic diversity and Shannon 

information index were 0.2283 and 0.3349. The similarity 

matrix obtained in the present study was used to construct a 

dendrogram with the UPGMA method and resulted in their 

distant clustering in the dendrogram (Figure 3). 

In the dendrogram, the four collected accessions were divided 

into three major clusters based on the genetic distance. The first 

cluster showing more similarity between two accessions 

Manimutharu and Courtallum. The second cluster consists of 

Papanasam accession which showing more similarity with first 

cluster and dissimilarity with second cluster. The Puliyankudi 

accessions separately form the third cluster, which shows more 

genetic variation to other three accessions. 

 
Figure 1. Total number of ISSR bands produced in each population. 
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Figure 2. Total number of bands produced by different primers. 

 

Table 1. Nei's original measures of genetic identity and genetic distance. 

Pop ID 1 2 3 4 

1 **** 0.9130 0.6957 0.6087 

2 0.0910 **** 0.6957 0.6087 

3 0.3629 0.3629 **** 0.6522 

4 0.4964 0.4964 0.4274 **** 

Nei's genetic identity (above diagonal) and genetic distance (below diagonal). 

Table 2. Summary of genetic variation statistics for all Loci. 

Statistic parameters Mean value Standard deviation 

Observed number of alleles (a) 1.5652 0.5069 

Effective number of alleles (ne) 1.3913 0.3741 

Nei’s(1973) gene diversity (h) 0.2283 0.2087 

Shannon’s information index (I) 0.3349 0.3033 

 

Figure 3. Dendrogram based on Nei's (1978) [23] Genetic distance Method = UPGMA Modified from NEIGHBOR procedure of PHYLIP Version 3.5. 

The use of molecular markers has become a common 

practice in study of population structure, genetic diversity for 

pre-breeding and breeding germplasm and in distinguishing 

one individual genotype to preserve the property of breeding 

rights [24]. In addition, ISSR markers are useful in areas of 

genetic diversity, phylogenetic studies, gene tagging, genome 

mapping and evolutionary biology in a wide range of plant 

species [25, 26]. ISSR markers have been used to 

authenticate various medicinal important plants. Because 

various medicinal plants have been adulterated with some 

inferior and cheapest material from plant source. Correct 

botanical identification is possible by the use of ISSR 

markers, so that better quality herbal drugs can be used. This 

can be used for detection of adulteration thereby helping 

quality control. There are many examples of use of ISSR 

markers in pharmacognosy. Authentication of most popular 

mushroom Flammulina velutipes was done using strain 

specific sequence characterized amplified region (SCAR) 

developed from markers. Eight primers selected from 20 

amplified 104 clear and stable bands, of which 81 were 

polymorphic [27]. 

4. Conclusion 

Molecular diversity studies will help to know the genetic 

characters of the plants. ISSR constitute a powerful dominant 

DNA molecular marker system used for diversity analysis, 

which is indispensable for making estimates of genetic base 

and demarcation of populations for undertaking conservation 

and improvement program of forest tree species. 
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