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Abstract 

Syzygium is a genus of flowering plants that belongs to the myrtle family (Myrtaceae). 
Accurate identification of Syzygium species using traditional methods can take a long time 
due to lack of knowledge about plants and/or lack of flowers and fruit characters required for 
identification. Reliability or accuracy of identification relies on expert determination, which 
is not always readily available. Moreover, Syzygium genera exhibit many overlapping 
characters, making them difficult to identify. In this research, the utility of matK gene as 
DNA barcoding in Syzygium was assessed. The assessment included barcoding gap, 
intraspecific and interspecific divergence, as well as phylogenetic tree reconstruction. The 
evolutionary history was inferred by using UPGMA method. Estimation of evolutionary 
divergence between sequence was analysed using Kimura’s two-parameter. Evolutionary 
analyses were conducted in MEGA7.0.18 The result showed an overlapping distribution of 
interspecific divergence and intraspecific distance for matK region. The phylogeny indicated 
that some of Syzygium cumini are embeded within other Syzygium species. Therefore, matK 
gene is not suitable to be used as barcode region for identification of Syzygium species. 
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Syzygium is a genus of flowering plants that belongs to the myrtle family (Myrtaceae). 

Accurate identification of Syzygium species using traditional methods can take a long 

time due to lack of knowledge about plants and/or lack of flowers and fruit characters 

required for identification. Reliability or accuracy of identification relies on expert 

determination, which is not always readily available. Moreover, Syzygium genera exhibit 

many overlapping characters, making them difficult to identify. In this research, the 

utility of matK gene as DNA barcoding in Syzygium was assessed. The assessment 

included barcoding gap, intraspecific and interspecific divergence, as well as 

phylogenetic tree reconstruction. The evolutionary history was inferred by using 

UPGMA method. Estimation of evolutionary divergence between sequence was analysed 

using Kimura’s two-parameter. Evolutionary analyses were conducted in MEGA7.0.18 

The result showed an overlapping distribution of interspecific divergence and 

intraspecific distance for matK region. The phylogeny indicated that some of Syzygium 

cumini are embeded within other Syzygium species. Therefore, matK gene is not suitable 

to be used as barcode region for identification of Syzygium species. 
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Syzygium is a genus comprising of many species. According to the Plant List, at least 

there are 1.374 species in the genus Syzygium. However, only 1.123 species names 

(81.7%) are accepted. There are 240 (17.5%) synonym of species names. This number is 

relatively high. This is due to the difficulty of identification of Syzygium species based on 

morphological characters. Some species showed overlapping characters, especially their 

flowers. The confidence level of taxa placement for Syzygium is 98.0%. Morphological 

character based-identification sometimes cannot be relied upon, because it can be 

influenced by the environment (Khan et al. 2005). This can lead to difficulty in the 

identification process. DNA barcoding provides a way out to this problem, for it is able 

to identify specimens using a very short fragment of gene sequences obtained from a 

small amount of tissue (Weitschek et al. 2014; Kairupan et al. 2015; Rembet et al. 2016). 

 

MaturaseK (matK) and Rubisco (rbcL) genes are two standard genes used in plant DNA 

barcoding recommended by Consortium for Barcode of Life (CboL)(Lawodi et al. 2013).  

Both genes have important roles in the genetic distribution of species as well as in the 

reconstruction of plant phylogenetic. Compared to rbcL, matK has three times higher of 

nucleotide substitution and six times higher of amino acid substitution. The matK is a 

1500 bp plastid gene located between trnK intron (Hilu and Liang 2007; Goyal and Sen 

2015; Tallei and Kolondam 2015). In order to assess the reliability of DNA barcode in 

Syzygium species differentiation, we employed matK gene. 
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Sampling Material, DNA Extraction, Amplification, and Sequencing 

Young leaf of Syzygium cumini was obtained from Batuputih Village, North Sulawesi. 

Genomic DNA was extracted from approximately 40 mg young leaf using AxyPrep™ 

Multisource Genomic DNA Miniprep Kit with a slight modification, Amplification of 

matK Region was performed using primer sets MatK-1RKIM-f 5’-

ACCCAGTCCATCTGGAAATCTTGGTTC-3’ and MatK-3FKIM-r 5’-

CGTACAGTACTTTTGT GTTTACGAG-3’ designed by K. J. Kim from School of Life 

Sciences and Biotechnology, Korea University, Seoul, Korea. DNA was amplified using 

5X Firepol PCR Master Mix Read-to-Load (Solis Biodyne). Total volume for 

amplification was 40 mL, consisted of 2 mL (0.6 µg) DNA sample and 1.5 mL of each 

primer (10 mM). DNA amplification was carried out in PCR TPersonal (Biometra). The 

process began with pre-denaturation at 95oC for 2 min, followed by 35 cycles of 30s 

denaturation at 95oC, 30s of annealing at 50oC, and 50s of elongation at 72oC, with a final 

extension for 2 min at 72oC. A single clear cut band fragment was purified and sequenced 

bi-directionally at First BASE Laboratory Malaysia.  

 

Data Analysis 

The resulting sequences were processed using Geneious V6.1.6. The sequences were 

pairwise aligned using global alignment with free end gaps and to identify regions of 93% 

similarity. The region of similarity was subsequently extracted, producing a consensus 

DNA sequences which were used for further analysis. A BLAST search was performed to 

identify the closest allied of Syzygium cumini. Other closest Syzygium allies were retrieved 

from GenBank. All closest matK sequences were subjected to final alignment using 

Multalin V.5.4.1 (http://multalin.toulouse.inra.fr/multalin/). Sequences were trimmed at 

both ends of the alignment to avoid many missing data at the end of the sequences, leaving 

677 final characters of each sequence. Phylogenetic tree for nucleotide sequence was 

constructed using MEGA7.0.18. 
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Figure 1. Evolutionary relationship of 

Syzygium species. The evolutionary 

history was inferred using the UPGMA 

method. The evolutionary distances were 

computed using the Kimura’s 2-parameter 

method and are in the units of the number 

of base substitutions per site. Evolutionary 

analysis was conducted in MEGA7.0.18. 

According to the evolutionary relationship (Figure 1), some of Syzygium cumini are 

embedded in other closely related Syzygium species. Figure 2 shows the overlap between 

intraspecific distance and interspecific divergence. Ideally, DNA barcodes must exhibit a 

‘‘barcoding gap’’ between interspecific divergence and intraspecific distance. This means 

matK gene alone can not be used for DNA barcode in some Syzygium species. The 

existence of barcoding gap provides assurance that the genetic distance can be used to 

determine the species name for an unknown specimen, for example by looking at the 

name of taxa closest to the specimen. The absence of barcoding gap could mean there was 

an error in interpreting the data, for example taxa might be the same species or classified 

as a subspecies despite having different morphologies. Molecular taxonomy-based 

approach may suggest the potential for discovery of new species. But the existence of the 

new species should be supported by well-integrated approach to the study of morphology. 

Conclusion 
This study infers that matK gene alone is not suitable to be used as barcode region for 

Syzygium species. 

Figure 2. Relative distribution of 

interspecific divergence (red) and 

intraspecific distances (blue) in the 

matK gene among some Syzygium 

species. 
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