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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment 

of the requirement for the degree of Master of Science 

 

EXPRESSION OF CHITINASES AND GLUCANASES IN OIL PALM IN 

RESPONSE TO GANODERMA AND TRICHODERMA TREATMENTS  

 

By 

 

YEOH KEAT AI 

 

July 2011 

 

 

Chairman : Ho Chai Ling, PhD 

 

Faculty : Institute of Tropical Agriculture    

 

 
Cell wall degrading enzymes (CWDEs) such as chitinases and glucanases are 

produced by plants during the infection of pathogens as part of their defense 

mechanism. In this study, the full length complementary DNA (cDNA) sequences 

encoding two chitinases (EgChit3-1 and EgChit5-1) and one (EgGlc5-2) glucanase 

from the oil palm root have been isolated by Rapid Amplification of cDNA Ends – 

Polymerase Chain Reaction (RACE-PCR). Meanwhile the 5’- terminal cDNA 

sequence encoding a chitinase (EgChit1-1) was successfully isolated. Sequence 

analysis was performed on the three full-length cDNA sequences obtained from this 

study and two full-length cDNA sequences encoding glucanases (EgGlc1-1 and 

EgGlc5-1) obtained from the expressed sequence tags (ESTs) of oil palm root cDNA 

library. Analyses of the cDNA sequences revealed that EgGlc1-1 is related to the 

glycosyl hydrolase (GH) family 3 while EgGlc5-1 and EgGlc5-2 are related to the 

GH family 17. EgChit1-1 was categorized in the GH family 19 whereas EgChit3-1 

and EgChit5-1 are related to the GH family 18. Real time reverse transcription 

polymerase chain reaction (RT-PCR) was performed to detect the transcript levels of 

the isolated glucanases and chitinases using oil palm seedlings treated with 
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Ganoderma boninense PER71, Trichoderma harzianum T32 singly and in a 

combination of Ganoderma and Trichoderma at 3, 6 and 12 weeks post infection 

(wpi). Lesions caused by Ganoderma infection were only observed at 6 wpi and 12 

wpi in Ganoderma-treated seedlings. The Trichoderma colony forming unit (CFU) 

estimation in Ganoderma-Trichoderma- and Trichoderma-treated seedlings 

increased gradually from 3-12 wpi. The expression of EgGlc1-1 was induced by 

Trichoderma in Trichoderma-treated seedlings at 3, 6 and 12 wpi. The expression of 

EgGlc5-1 and EgGlc5-2 was elevated in the roots of control seedlings while 

suppressed treated seedlings at 3, 6 and 12 wpi. The transcript encoding EgChit1-1 

increased in respond to Ganoderma infection at early stage (3 wpi). The transcript of 

EgChit3-1 and EgChit5-1 were increased at later stages of infection in roots of 

Ganoderma- and Trichoderma-treated seedlings. The findings of this study provide 

an insight to the gene expression of a few glucanases and chitinases during 

colonization of Ganoderma and Trichoderma on oil palm seedlings. Not all 

glucanases and chitinases in this study played a role in oil palm defense. Different 

glucanases and chitinases were regulated differently in oil palm seedlings when they 

were exposed to Ganoderma, Trichoderma singly and in a combination of 

Ganoderma-Trichoderma.  
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Oleh 

 

YEOH KEAT AI 

 

Julai 2011 

 

 

Pengerusi : Ho Chai Ling, PhD 

 

Fakulti : Institut Pertanian Tropika 

 

 

Enzim penguraian dinding sel seperti glukanase dan kitinase dirembes oleh 

tumbuhan semasa jangkitan patogen sebagai sebahagian daripada mekanisme 

pertahanan. Dalam penyelidikan ini, jujukan penuh DNA pelengkap (cDNA) yang 

mengekod dua kitinase (EgChit3-1 and EgChit5-1) dan satu glukanase (EgGlc5-2) 

dari akar kelapa sawit telah dipencil dengan menggunakan RACE-PCR. Sementara 

itu, jujukan penghujung- 5’ DNA pelengkap yang mengekod kitinase (EgChit1-1) 

telah berjaya dipencilkan. Analisis jujukan telah dilakukan ke atas tiga jujukan penuh 

DNA pelengkap yang diperolehi dari penyelidikan ini dan dua jujukan penuh DNA 

pelengkap yang mengekod glukanase (EgGlc1-1 dan EgGlc5-1) yang diperolehi 

daripada tag jujukan terekspres (ESTs) perpustakaan DNA pelengkap akar kelapa 

sawit. Analisis jujukan DNA pelengkap mendapati EgGlc1-1 mempunyai kaitan 

dengan GH famili 3 manakala EgGlc5-1 dan EgGlc5-2 mempunyai kaitan dengan 

hidrolase glikosil (GH) famili 17. EgChit1-1 dikategorikan dalam GH famili 19 

sementara EgChit3-1 dan EgChit5-1 dikaitkan dengan GH famili 18. PCR masa 

nyata transkripsi terbalik dijalankan untuk mengesan tahap transkrip glukanase dan 

kitinase menggunakan anak-anak pokok kelapa sawit yang telah dirawat dengan 
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Ganoderma boninense PER71, Trichoderma harzianum T32 dan satu kombinasi 

Ganoderma-Trichoderma selama 3, 6 dan 12 minggu selepas rawatan (wpi). Lesi 

akibat jangkitan Ganoderma hanya kelihatan pada anak pokok yang dirawat dengan 

Ganoderma pada 6 wpi dan 12 wpi. Anggaran pembentukan unit koloni 

Trichoderma (CFU) dalam anak pokok yang dirawat dengan Ganoderma-

Trichoderma dan Trichoderma telah meningkat secara berperingkat dari 3 hingga 12 

wpi. Pengekspresan EgGlc1-1 diaruh oleh Trichoderma dalam anak pokok yang 

dirawat dengan Trichoderma pada 3, 6 dan 12 wpi. Pengekspresan EgGlc5-1 dan 

EgGlc5-2 meningkat dalam akar anak pokok kawalan manakala terhalang dalam 

anak pokok yang dirawat pada 3, 6 dan 12 wpi. Transkrip yang mengekod EgChit1-1 

meningkat kesan tindak balas terhadap jangkitan Ganoderma pada 3 wpi. Transkrip 

EgChit3-1 dan EgChit5-1 meningkat pada peringkat akhir jangkitan dalam akar anak 

pokok yang dirawat dengan Ganoderma dan Trichoderma. Keputusan yang 

diperoleh dari penyelidikan ini memberikan pengetahuan tentang pengekspresan 

beberapa gen glukanase dan kitinase dalam anak pokok kelapa sawit semasa 

jangkitan Ganoderma dan Trichoderma. Bukan semua glukanase dan kitinase dalam 

penyelidikan ini mempunyai peranan dalam pertahanan kelapa sawit. Glukanase dan 

kitinase yang berlainan dikawal-atur secara berbeza dalam anak pokok kelapa sawit 

apabila anak-anak pokok didedahkan kepada Ganoderma, Trichoderma dan 

kombinasi Ganoderma-Trichoderma.  
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