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Lignin is present in plant’s cell wall constitutes which mainly function to provide 

vital structural support to the plant. The transportation of lignin precursors, monolignols, 

from the membrane to the cell wall, where they are oxidized and polymerized, is 

facilitated by ATP-dependent transport process. This process involves ATP-binding 

cassette-like transporters, namely monolignol transporter. Studies have been conducted 

using Arabidopsis thaliana as an experimental model to prove this idea. Hence, this 

project was performed using Oryza sativa (cultivar MR219) to identify putative 

monolignol transporters based on sequence identity detection of a target gene from these 

two organisms. The putative target gene sequences that possessed a high identity with 

AtABCG29 gene was obtained from the BLAST program (NCBI) and subjected to a 

specific primer designing step. A number of primer sets were designed to amplify 

fragment-by-fragment in isolating the whole sequence of the putative target gene, which 

is approximately 4.7 kb in length. Total RNA was extracted from four weeks old 

seedlings of O. sativa followed by the synthesis of cDNA and polymerase chain reaction 

to amplify the target gene by using the specifically designed primers. A housekeeping 

gene (Actin11) was used as a positive control in this study. Final results showed that out 

of eleven primer pairs designed, four of them produced a significant single band at 

expected size. Thus, it can be concluded that the putative target gene in O. sativa has a 

relatively high sequence homology with AtABCG29 from Arabidopsis. 
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Lignin terdapat di dalam sel tumbuhan yang fungsi utamanya adalah untuk 

memberikan sokongan struktur kepada tumbuhan. Pengangkutan pelopor lignin yang 

dikenali sebagai monolignol dari membran sel ke dinding sel, di mana ianya teroksida 

dan dipolimerkan dibantu oleh proses angkutan bersandar ATP. Proses ini melibatkan 

kaset pengikat ATP bak pengangkut iaitu pengangkut monolignol. Kajian telah 

dijalankan sebelum ini dengan menggunakan Arabidopsis thaliana sebagai model 

eksperimen bagi membuktikan idea ini. Sehubungan dengan itu, projek ini dijalankan 

dengan menggunakan Oryza sativa (kultivar MR219) untuk mengenal pasti pengangkut 

monolignol ini berdasarkan pengesanan identiti jujukan gen sasaran daripada kedua-dua 

organisma. Jujukan gen sasaran yang mempunyai homologi yang tinggi dengan gen 

AtABCG29 telah diperolehi daripada program BLAST daripada NCBI dan digunakan 

sebagai rujukan dalam mereka bentuk primer yang spesifik. Beberapa set primer telah 

direka untuk memperbanyakkan pecahan dalam mengasingkan seluruh jujukan gen 

sasaran , iaitu kira-kira 4.7 kb panjang. Keseluruhan RNA telah diekstrak daripada anak 

pokok O. sativa yang berusia empat minggu diikuti dengan sintesis cDNA dan tindak 

balas berantai polimerase untuk memperbanyak gen sasaran. Gen penyelenggara 

(Actin11) telah digunakan sebagai kawalan positif dalam kajian ini. Keputusan akhir 

menunjukkan bahawa daripada sebelas pasangan primer yang direka, empat daripada 

mereka menghasilkan jalur tunggal bererti pada saiz jangkaan. Oleh itu, dapat 

disimpulkan bahawa gen sasaran di O. sativa mempunyai jujukan homologi yang agak 

tinggi dengan AtABCG29 dari Arabidopsis. 
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INTRODUCTION 

 

1.1 Introduction 

 Lignin, a component of the plant cell walls gives the overall structural 

strength to the plant which enables it to hold itself up on the ground. Comprised of 

three different type of precursors, called the monolignols, these monomers 

specifically p-coumaryl alcohol, coniferyl alcohol, and sinapyl alcohol are known to 

be synthesized in the cytosol. However, studies shows that these monolignols end up 

at various subcellular locations without any known transport mechanism until 

recently reported by Alejandro et al., (2012) where they proved that the 

transportation of one of the monolignols, p-coumaryl in Arabidopsis involves an 

ATP-binding cassette (ABC) transporter, AtABCG29. 

 Monolignol transporters had previously been identified in Arabidopsis. 

However, it is not yet found in monocots specifically in Oryza sativa. Hence, in this 

particular study, we aim to identify and isolate the putative gene homolog of 

AtABCG29 in Oryza sativa specifically MR219 cultivar which is one of the major 

crops grown in Malaysia. Bioinformatics approaches are the well-known way of 

research for nucleic acid sequence analyses to find new findings thus, it is one of the 

major approaches used in this study.  The genomic sequence of AtABCG29 was used 

as the template sequence in order to identify sequence homolog in Oryza sativa 

databases. The long term overall idea of this project is to manipulate the transport 

system of the lignin precursors in O. Sativa to demonstrate potential involvement of 

these molecules against pathogen attack where plants use their naturally existing 

compound as their self-defence mechanism. 
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1.2 Objective of study 

The aims of this study are: 

a) To isolate putative monolignol transporter gene homolog in Oryza sativa 

(cultivar MR219). 

b) To compare the efficiency of RNA extraction from Oryza sativa by using 

conventional CTAB-based and kit-based method. 
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