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INTRODUCTION 

The Philippines is one of the worlds, leading producers of coconut (Aragon, 2000). 

However, many of our coconut trees died because of typhoons, coconut scale insects, 

(Jaladina, 2014) and of old age as well. Since the traditional way of planting coconuts; which 

is one seed is to one palm, is inefficient, micropropagation of coconut trees is done through 

culturing coconut tissues in the laboratory.  

One of the major problems in coconut tissue culture is the occurrence of 

contamination which persist despite the meticulous sterilization procedures and antiseptic 

techniques used (Bhatia et al., 2016). This contamination may be caused by endophytes. 

Endophytes are microorganisms that reside within plant tissue. According to Schulz and 

Boyle (2006), they are considered as symbiotic microorganisms colonizing the interior of 

plants without causing any pathogenic infection. They are said to promote plant yield, 

suppress pathogenic bacteria which may attack the plant and assist plants in nutrient 

assimilation (Rosenblueth and Martinez-Romero, 2006). However in coconut tissue culture, 

they pose a big problem because they grow faster than the plant itself, causing these bacteria 

to proliferate and use up all the nutrients in the media. 

To find ways to prevent these bacteria in interfering with plants growing in tissue 

culture, the bacteria must first be identified. With that in mind, the researcher plans to use 16s 

metagenomics to identify bacteria residing in plumule tissue of the coconut prior to 

inoculation. 

 



PRINCIPLES 

Metagenomics 

Metagenomics is the analysis of a population of microorganisms living in a certain 

sample (Handelsman, 2004). It uses a wide array of genomic technologies and bioinformatic 

tools to directly access and detect the genetic content of microorganisms from the 

environment which they live in (Thomas, Gilbert, and Meyer, 2012). Metagenomic analysis 

involves the isolation of DNA from an environmental sample, Sequencing of the DNA from 

the sample, processing of the DNA, and then the analysis of DNA (Thomas, Gilbert, and 

Meyer, 2012). With this technique, bacteria which cannot be cultured in a culture medium, 

can still be identified which in turn will increase our current understanding on non-cultivable 

bacteria (Thomas, Gilbert, and Meyer, 2012). 

Isolation of DNA from a sample 

This is the first and the most crucial step in any metagenomic analysis (Thomas, 

Gilbert, and Meyer, 2012). This is because the DNA extracted must be the representative of 

all cells found in the sample. Furthermore, the DNA collected must be of good quality and 

sufficient amount for the next subsequent step which is DNA sequencing (Thomas, Gilbert, 

and Meyer, 2012).  

Sequencing of DNA 

 In bacteria, the gene commonly sequenced is the 16s rRNA gene (Thomas, Gilbert, 

and Meyer, 2012). This is because the 16s rRNA gene is now considered a well established 

method in identification of bacterial species, genera, and families (Gurtle and Stanisch, 

1996). One of the commonly used methods in metagenomic analysis is the shotgun 

sequencing which involves the cutting of DNA in the sample into short sequences which are 



then randomly sequenced via chain termination method and then a computer assembles them 

into continuos sequences by looking into overlapping reads in the short sequences (Anderson, 

1981). The result of the sequencing are large, complex data sets which are then processed 

(Lindgreen, Adair, and Gardner, 2016) Processing includes the assembling of the short 

sequences into continuous strands, sorting DNA sequences into groups which would 

represent genomes from closely related organisms, and annotating the different parts of the 

gene or genome (Thomas, Gilbert, and Meyer, 2012). 

Analysis of DNA 

 With the advent of bioinformatics, the analysis of DNA collected has become so 

much easier. To taxonomically classify the DNAs collected, BLAST or Basic Local 

Allignment Search Tool can be used to look into the database of organism DNA sequences to 

identify the putative identity of the DNA (Razzauti, Galan, Bernard, Maman, Klopp, 

Charbonnel, et al., 2015). Furthermore, programs which produce phylogenetic trees can be 

used to observe the evolutionary relationship between the DNA sequences found in the 

sample (Brinkman and Liepe, 2001). 

 

 

 

 

 

 

 



APPLICATION 

 Metagenomics can be used as a method of identifying the identity of endophytes 

present in coconut tissues. This can be done by acquiring plumule tissues from the coconut 

embryo and subjecting it to metagenomic analysis. By doing so, the genetic material of 

endophytes which are dormant inside the coconut tissues can be extracted, sequenced, and 

identified. 

First, the bacterial cells are separated from plant cells by through fractionation. After 

which, the bacterial cells are lysed to release their genetic material which is then isolated 

from other components of the bacterial cells through a series of steps and then stored for the 

next part of analysis (Thomas, Gilbert, and Meyer, 2012). After isolation, the DNA samples 

are then subjected to shotgun sequencing to sequence the DNA samples and were then 

assembled using a computer program. After which the DNA sequences are assembled 

(Anderson, 1981), trimmed,alligned, and subjected to BLAST analysis to determine the 

putative identity of the endophytes (Razzauti, Galan, Bernard, Maman, Klopp, Charbonnel, et 

al., 2015). With this the main objective of the study is accomplished, however, to verify the 

identity of the endophyte, it would be advised to culture it in a media and performing 

biochemical tests if possible (Holt, 1994). 

 

 

 

 

 



EVALUATION 

 Metagenomics has paved the way to the emergence of new fields of study in science 

such as Microbial ecology which deals with the study of bacteria and their interaction with 

each other in microbiomes (Teeling and Glockner, 2012). For a very long time, scientists 

have only been able to isolate DNA from pure cultures of bacteria and only about 1% of the 

bacteria are cultivable (Teeling and Glockner, 2012; Thomas, Gilbert, and Meyer, 2012) . 

With the emergence of metagenomics, the other 99% of the uncultivable bacteria can now be 

studied, thereby leading to the possibility of discovering new metabolic compounds produced 

by these bacteria, as well as learning the relationships between these bacteria in an 

ecosystem. Furthermore, these technique can be used in clinical Diagnosis because it can 

detect the presence of pathogenic bacteria which may be uncultivable (Gyarmarti, Kjellander, 

Aust, Song, Ohrmalm, Giske, 2016). However, with metagenomics being commonplace and 

the increase in our understanding of the environmental microbes is the increasing complexity 

of data, in particular with respect to bioinformatic post-processing (Teeling and Glockner, 

2012).  

 Another issue involving the use of metagenomics is the potential risks and benefits it 

may have on human subjects in researches which involve collection of microbial DNA from 

multiple body sites (McGuire, Colgrove, Whitney, Diaz, Bustillos, Versalovic, 2008). This is 

because of the limited knowledge we have about the human microbiome and how our actions 

will affect the human subject (McGuire, Colgrove, Whitney, Diaz, Bustillos, Versalovic, 

2008).   

 

 



CONCLUSION 

 Metagenomics is an important tool in studying microbial diversity and can be an 

effective technique in identification of endophytic bacteria in Coconut tissue. This technique 

involves the isolation of DNA from a selected sample and sequencing it using the shotgun 

sequencing method. Then the DNA is processed and analyzed using a variety of software to 

identify the microbes present as well as their relationship with each other. This technique 

enables the exploration of previously unknown bacteria because of their uncultivabilty and 

may possible lead to new sources of metabolic compounds. However, with the increase of the 

use of this technique is the increasing complexity of data. Therefore, It would be feasible if 

we could improve the computers which are the ones who usually process the information 

gathered. It would also be beneficial if the equipments used for this technique are cheaper so 

that more countries would be able to gain access to the revolutionary technique. 
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