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ABSTRACT 
 

DNA barcode is a very short, standardized DNA sequence in a well-known gene. It provides a way to identify the 

species to which a plant, animal or fungus it belongs. One of the most popular sequences identification is achieved 

by comparing DNA sequences of the internal transcribed spacer (ITS) region of nuclear ribosomal cistron. DNA 

barcoding is a new concept of identifying unknown organisms based on species DNA regions. The nuclear 

ribosomal Internal Transcribed Spacer region is widely used as a DNA bacoding marker to characterize the diversity 

and composition of plant groups. The ITS region has been heavily used in both molecular methods and ecological 

studies, due to its high degree of interspecific variability, conserved primer sites and multiple copy nature in the 

genome. Primers have long been available for the nuclear ITS (Internal transcribed spacer) rDNA region which are 

now commonly used for plant identification. 
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I. INTRODUCTION 

 

The genus, Rhizophora L. belongs to the family 

Rhizophoraceae. Members of the genus are referred 

to as red Mangrove and are the most abundantand 

important among the mangrove ecosystem. Red 

mangroves are found closest to the water and are 

the most recognizable mangrove trees due to their 

“walking” prop roots. These prop roots not only 

provide support and stability for the tree, but they 

also have pores (called lenticels) which supply 

oxygen to the buried roots
[1]

. 

 

The concept of DNA barcoding proposes that 

effective, broad identification systems can be based 

on sequence based diversity in short, standardized 

gene regions[
2,3,4]

. In plants, the majority of 

sequenced-based molecular phylogenetic studies, 

particularly in the early years, were based 

exclusively on genes and spacers from the plastid 

genome.
[5,6,7,8,9]

In addition, several chloroplast 

genes and intergenic regions are employed however 

they are often not variable enough to yield well 

resolved and reliable phylogenies. To overcome this 

problem, the use of non-coding regions of single or 

low-copy nuclear genes has been 

promoted.
[10]

Accordingly, this tool, the internal 

transcribed spacer (ITS) region of the 18S–5.8S–

26S nuclear ribosomal cistron, now is extensively 

employed around the globe, having first been 

utilized scarcely a decade ago.
[11] 

 

II. METHODS AND MATERIAL 

 

Plant samples were collected from kumbalam (9
0
5' 

N: 76
0
12' E) of Ernakulum district in Kerala state. 

The plant materials were authenticated from 

Botanical Survey of India. The sequences obtained 

using barcode markers: rbcL and matK were 

submitted to the NCBI GenBank. (Accession 

numbers indicated in Table 1) 

 

The DNA extraction carried out using Nucleospin 

Plant II Kit (Macherey-Nagel). PCR amplification 

was performed using forward and reverse primers 

(Table 2&3). Sequencing of PCR product was 

carried out in Gene Amp PCR system 9700. 

Obtained DNA sequence was subjected to NCBI. 

 

Table 1: Details of the mangrove species used in the 

present study with family, status, life form, voucher 
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number and GenBank accession numbers obtained 

after sequence submission. 

 

 
 

Table - 2 Primers used 

 

Table -3 PCR amplification profile 

 
 

III. RESULTS AND DISCUSSION 
 

In the present study partial genome sequencing of ITS 

were helpful to discriminate R. apiculate and R. 

mucronata. In Rhizophora species the base pair variation 

show in the positions 

251,278,406,408,414,447,516,533,629,635in ITS region 

were noticed. (Plate-1,2). The sequencing failure of rbcL 

gene  were noted in the mangrove species  of R. 

apiculata  due to incomplete degradation of DNA, slow 

drying under moist conditions and high level of salt 

content. In such cases, the possible solution is to search 

for molecular techniques that support the extraction and 

sequencing of mangrove plant species.
[12]

  Another study 

revealed rbcL+ matKloci were  not able to adequately 

discriminate Rhizophora species carried out works in 

Goa.
[13] 

 

1    TTTCCGTAGG TGAACCTGCG GAAGGATCAT 

TGTCGAAAGC TCTGCCCAGC AGAACGACCC 

61    GCGAACACGT TTCACCACGC 

GGCGCCGGGC GATCGGCGGT 

CCACGGGCCGTCGCGCGCCC 

121   CGTCTGCCGA GGGGGCGATC 

GCACGTCGGT CCTCCCACGG 

CGCAAACAACAAACCCCGG 

181   CGCAAGTCGC GCCAAGGAAA 

TCAAAGATCG AAAGGCAGCG 

CCCCGTCGCCGGGAACGG 

241   CGCGCGGGCG GGGCGCTGCG 

ACTCCACGAT GAGAATCCCA 

ACGACTCTCGCAACGGATA 

301   TCTCGGCTCT CGCATCGATG 

AAGAACGTAG CGAAATGCGA TACTTGGTGT 

GAATTGCAGA 

361   ATCCCGCGAA CCATCGAGTC 

TTTGAACGCA AGTTGCGCCC GAAGCAATCC 

CGCCGAGGGC 

421   ACGTCTGCCT GGGTGTCACA 

CAACATTGCC CACCCCACCT CCGAACCCTC 

GGGGGCACGG 

481   TCGGTGGCGG AAGATGGCCT 

CCCGTGAGCA CGGCCCCGCG 

GTTGGCCCAAAACCAAGTC 

541   CCCGACGACG TTCGCCTCGA 

CAACGGTGGC TGAGCGACCC 

TCGCACAGTGTCGCGCGGCG 

601   CGTCGTCGCC CCGGACCCGG 

AAGAACCCCA CCCTTTCTCG CAACGCGACC 

CCAGGTCAGG 

661   CGAGACTACC CGCTGAGTTT AA 682 

Plate-1 R.apiculata. 18S ribosomal RNA gene, partial 

sequence; internal transcribed spacer 1, 5.8S ribosomal 

RNA gene, and internal transcribed spacer 2, complete 

sequence; and 28S ribosomal RNA gene, partial 

sequence. 

 

 1    TTTCCGTAGG TGAACCTGCG GAAGGATCAT 

TGTCGAAAGC TCTGCCCAGC AGAACGACCC 

     

ITS 

ITS-5F Forward 
GGAAGTAAAAGTCGTA

ACAAGG 

ITS-4R Reverse 
TCCTCCGCTTATTGATA

TGC 
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61    GCGAACACGT TTCACCACGC 

GGCGCCGGGC GATCGGCGGT 

CCACGGGCCGTCGCGCGCCC 

121   CGTCTGCCGA GGGGGCGATC 

GCACGTCGGT CCTCCCACGG 

CGCAAACAACAAACCCCGG 

181   CGCAAGTCGC GCCAAGGAAA 

TCAAAGATCG AAAGGCAGCG 

CCCCGTCGCCGGGAACGG 

241   CGCGCGGGCG AGGCGCTGCG 

ACTCCACGAT GAGAATCTCA 

ACGACTCTCGCAACGGATA 

301   TCTCGGCTCT CGCATCGATG 

AAGAACGTAG CGAAATGCGA TACTTGGTGT 

GAATTGCAGA 

361   ATCCCGCGAA CCATCGAGTC 

TTTGAACGCA AGTTGCGCCC 

GAAGCGACCCCGCTGAGGGC 

421   ACGTCTGCCT GGGTGTCACA 

CAACATCGCC CACCCCACCT CCGAACCCTC 

GGGGGCGCGG 

481   TCGGTGGCGG AAGATGGCCT 

CCCGTGAGCA CGGCCTCGCG 

GTTGGCCCAAAAACCAAGTC 

541   CCCGACGACG TTCGCCTCGA 

CAACGGTGGC TGAGCGACCC 

TCGCACAGTGTCGCGCGGCG 

601   CGTCGTCGCC CCGGACCCGG 

AAGAACCCAA CCCTATCTCG 

CAACGCGACCCCAGGTCAGG 

661   CGAGACTACC CGCTGAGTTT AA 682 

Plate-2 .R. mucronata . ribosomal RNA gene, partial 

sequence; internal transcribed spacer 1, 5.8S ribosomal 

RNA gene, and internal transcribed spacer 2, complete 

sequence; and 28S ribosomal RNA gene, partial 

sequence. 

 

In eukaryotes, the genes encoding ribosomal RNAs are 

organized in arrays which contain repetitive 

transcriptional units involving 16 – 18S, 5.5S, and 23 – 

28S rRNAs, two transcribed intergenic spacers ITS1 and 

ITS2. These units are transcribed by RNA polymerase I. 

The product of RNA polymerase I is processed in the 

nucleolus, where ITS1 and ITS2 are excised and three 

types of rRNAs produced. In eukaryotic genomes the 

ITS regions vary greatly in size and sequence. In mice, 

ITS1 and ITS2 have lengths 999 bp and 1089 bp, 

respectively. In the parasitic protzoan Giardia lamblia 

the lengths of these regions are only 41 bp and 55bp 
[14]

.The longest ITSs were found in Coleoptera - the 

lengths vary between 791 and 2572 kb 
[15]

. In fungi, 

ITS1 and ITS2 were studied not only with regard to 

phylogenetics and taxonomy, but also in connection to 

development of diagnostic strategies for species 

identification in medicine and 

ecology
[16,17]

 .Saccharomycescerevisiaeand 

Schizosaccharomyce spombeare widely used as 

eukaryotic model organisms, thereforethe lengths and 

structures of their ITSs are well described. In 

S.cerevisiaethe ITS1 spans 361 bp and ITS2 is 232 bp 

long, In S.pombethe corresponding lengths are 412-420 

bp and 300 bp
[18]

. 

 

IV. CONCLUSION 

 
Scheming and developing taxonomic specific DNA 

barcoding methods has been an happening process for 

researchers around the world. DNA barcoding methods 

are always upgrade and it is important to remain current 

with the identification of new primers and methods as 

new taxonomic groups are studied and methods are 

developed. In this paper we have concluded that ITS 

region is very much effective for DNA barcoding of 

plant groups and it is the major tools for identification of 

known as well as unknown organisms. 

 

V. ACKNOWLEDGEMENT  

 
The authors thank to CMS College Kottayam and RGCB, 

Thiruvanthapuram, Kerala for providing required 

facilities to carry out this research work. 

 

VI. REFERENCES 

 
[1]. AdekanmbiOH,OgundipeO. Mangrove biodiversity 

in the restoration and sustainability of the 

Nigeriannatural environment. Journal of Ecology and 

Natural Environment.2009. 1(3): 64-72. 

[2]. Hebert PD, Cywinska A, Ball SL, deWaard JR,. 

Biological identifications through DNA barcodes. 

Proceedings of the Royal Society of London. Series 

B: Biological Sciences. 2003. 270: 313e321  

[3]. Blaxter M. Nature. 2003. 421: 122–124.  

[4]. Gilmore SR, Gr€afenhahn T, Louis-Seize G, Seifert 

KA,. Multiple copies of cytochrome oxidase 1 in 



International Journal of Scientific Research in Scienceand Technology (www.ijsrst.com) 

 

609 

species of the fungal genus Fusarium. Molecular 

Ecology Resources. 2009. 9: 90e98.  

[5]. Catal_an P, Kellogg EA., Olmstead RG. Phylogeny 

of Poaceae subfamily Pooideae based on chloroplast 

ndhF gene sequences. Mol. Phylogenet. Evol. 1997. 

8, 150–166. 

[6]. Clegg, MT. Chloroplast gene sequences and the 

study of plant evolution. Proc. Natl. Acad. Sci. 1993. 

USA 90, 363–367. 

[7]. Olmstead, RG, Reeves PA. Evidence for the 

polyphyly of the Scrophulariaceae based on 

chloroplast rbcL and ndhF sequences. Ann. Missouri 

Bot. Garden. 1995. 82, 176–193. 

[8]. Soltis, D., Soltis PS, Doyle JJ. (Eds.). Molecular 

systematics of plants II: DNA sequencing. Kluwer 

Academic,Boston. 1998. 

[9]. Chase MW, Soltis DE, Olmstead RG, Morgan D, Les 

DH, Mishler BD, Duvall MR, Price RA, Hills HG, 

Qiu YL, Kron KA, Rettig JH, Conti E, Palmer JD, 

Manhart JR, Sytsma KJ, Michaels HJ, Kress WJ, 

Karol KG, Clark WD, Hedren M, Gaut BS, Jansen 

RK, Kim KJ, Wimpee CF, Smith JF, Furnier GR, 

Strauss SH, Xiang QY, Plunkett G, Soltis PS, 

Swensen SM, Williams SE, Gadek PA, Quinn CJ, 

Eguiarte LE, Golenberg E, Learn GH, Graham Jr, 

SW, Barrett SCH, Dayanandan S, Albert VA. 

Phylogenetics of seed plants: An analysis of 

nucleotide sequences from the plastid gene rbcL. 

Ann. Missouri Bot. Gard. 1993. 80,528–580. 

[10]. Mort ME, Crawford DJ. The continuing search: 

Low-copy nuclear sequences for lower-level plant 

molecular phylogenetic studies. 2004. Taxon 53, 

257–261. 

[11]. Hausner G. Wang X. Genome . 2005.48, 648 . 

[12]. Selvaraj Gurudeeban, Kaliamurthi Satyavani, 

Thirungnasambamdam Ramanathan. Identification of 

Medicinal Mangrove Rhizophora apiculata Blume: 

Morphological, Chemical and DNA Barcoding 

Methods. International Journal of Scientific & 

Engineering Research, Volume 6, Issue 2, February-

2015 .pp1283-1840. 

[13]. Saddhe Ankush Ashok, Jamdade Rahul Arvind, 

Kumar Kundan. Assessment of mangroves from Goa, 

west coast India using DNA barcode , Springer Plus 

.2016. 5:1554. 

[14]. Von der Schulenberg JHG, Hancock JM, 

Pagnamenta A, Sloggett JJ, Majerus MEN, Hurst 

GDD. 2001. Molecular Biology and Evolution 18, 

648.  

[15]. Pinto PM, Resende MA, Koga-Ito CY, Ferreira JA, 

Tendler M. Canadian Journal of 

Microbiology.2004.7, 514.  

[16]. De Llanos Frutos R, Fernández-Espinar MT, Querol 

A, Antonie Van Leeuwenhoek International Journal 

of General and Molecular Microbiology. 2004.85, 

175.  

[17]. Anderson IC, Parkin PIJ.Journal of Microbiological 

Methods. 2007. 68, 248  

[18]. Nazar RN. in: Applied Mycology and Biotechnology. 

Vol.3, Fungal Genomics and Bioinformatics. Ed.: D. 

K. Arora and G. G. Khachatourians. Elsevier Inc. 

Science & Technology/ Academic Press, San Diego, 

USA, 2003, pp.161- 183. 


