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ABSTRACT 

Despite the successful development of pant-based expression systems for the production 

of a wide range of recombinant proteins in recent years, there remain serious limitations 

in the final yield accumulation of the foreign protein in the plant cells used. Plant 

protease activity represents a significant barrier to efficient and hence economical 

recombinant protein production. Inadequate information is available on specific plant 

proteases and its role in foreign protein degradation. Some strategies have been reported 

recently to overcome endogenous plant protease effects on foreign protein integrity and 

activity in plants including the co-expression of recombinant proteases to reduce the 

endogenous protease activity. The lack of information in this area suggests that more 

studies should be carried out to assess different plant protease inhibitors for the 

improvement of the stability of foreign protein production in particular host plants. The 

aim of this research was to evaluate the effect of recombinant plant protease inhibitors 

on the expression of a cloned heterologous ScFv antibody gene in plant cells. The 

recombinant tomato Cathepsin D Inhibitor (CDI) gene fused to a KDEL sequence was 

ligated to a previously construcuted recombinant antibody (scFv)  gene developed 

against toxoplasmosis epitopes (pCTOXO-CDI-KDEL)  and then transferred 

successfully into Nicotiana tabacum cv. BY-2 cell suspension using Agrobacterium-

mediated transformation method. In addition, the scFv gene was also ligated to a 

construct containing only the endoplasmic reticulum retention signal, KDEL, 

(pCTOXO-KDEL) and this was also transferred into tobacco cells as a comparison 

against CDI-KDEL containing cells. Both constructs contained GUS marker gene. To 

assess the effect of the CDI gene in putative transformed tobacco cells GUS 

fluorometric assay was performed. Total soluble protein of the tobacco cells was also 

analyzed by Bradford protein assay. The tobacco cells carrying the CDI protease 

inhibitor gene showed higher TSP levels in comparison with plant cells lacking this 
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gene. This finding suggests the positive effect of co-expression of the CDI gene on the 

expression of scFv anti-toxoplasmosis in tobacco cells. However, quantitative GUS 

enzymatic activity expressed in pmol 4-MU/mg protein/min did not show any 

significant differences between two constructs in paired t-test (p>0.05). Overall results 

suggest that this strategy could be viable for increasing the production of ScFv 

antibodies in plant cells. 
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ABSTRAK 

Walaupun perkembangan sistem ekspresi berasaskan tumbuhan dalam penghasilan 

protin rekombinan beberapa tahun kebelakangan ini telah berjaya,tetapi masih terdapat 

halangan untuk memastikan pengumpulan produk akhir yang maksima di dalam sel 

tumbuhan yang digunakan. Di antara faktor penghalang yang utama dalam penghasilan 

protein rekombinan yang cekap dan produktif adalah aktiviti enzim protease. Walaupun 

fungsi sesetengah protein protease dalam degradasi protein asing telah diketahui, namun 

maklumat yang ada tidak mencukupi. Beberapa strategi dilaporkan telah digunakan 

untuk mengatasi masalah ini termasuklah ekspresi bersama(co-expression) protease 

rekombinan untuk mengurangkan aktiviti protease dalaman (endogenous) tumbuhan. 

Kurangnya maklumat dalam bidang ini menunjukkan lebih banyak kajian perlu 

dijalankan untuk menilai potensi perencat protease tumbuhan (plant protease inhibitor) 

yang berbeza bagi meningkatkan pengeluaran/penghasilan protein asing dalam 

tumbuhan. Kajian ini bertujuan untuk menilai kesan perencat (inhibitor) rekombinan 

protease tumbuhan ke atas pengekspresan klon gen ‘heterologous ScFV’ antibodi dalam 

sel tumbuhan. Gabungan antara gen ‘Cathepsin D Inhibitor’ (CDI) daripada tomato 

rekombinan dan jujukan KDEL telah dicantumkan ke dalam gen rekombinan antibodi 

yang dapat mengecam ‘toxoplasmosis epitope’ (pCTOXO-CDI-KDEL). Fragmen DNA 

ini (pCTOXO-CDI-KDEL) seterusnya dipindahkan ke dalam cell suspension Nicotiana 

tabacum cv. BY-2 melalui kaedah transformasi berasaskan Agrobacterium. Di samping 

itu, gen scFv turut digabungkan ke dalam konstruk (fragmen DNA)  yang hanya 

mengandungi isyarat pengekalan reticulum endoplasmik, KDEL, (pCTOXO-KDEL) 

dan seterusnya dipindahkan ke dalam sel tembakau untuk dijadikan perbandingan 

dengan sel yang mengandungi CDI-KDEL. Kedua-dua fragmen DNA ini  mempunyai 

gen penanda GUS. Ujian fluorometrik GUS dilakukan untuk menganalisa/menilai kesan 

gen CDI dalam sel tembakau tersebut. Jumlah protein larut dalam sel tembakau turut 
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dianalisa menerusi ujian protin Bradford. Sel tembakau yang mengandungi gen ‘CDI 

protese inhibitor’ menunjukkan jumlah protein larut yang lebih tinggi berbanding sel 

tumbuhan yang tidak mempunyai gen ini. Penemuan ini menunjukkan kemungkinan 

wujudnya kesan positif ekspresi bersama gen CDI ke atas pengekspresan scFv anti-

toxoplasmosis dalam sel tembakau. Namun begitu, aktiviti kuantitatif pmol enzim GUS  

yang dikira berdasarkan t-berpasangan (p>0.05) dalam unit pmol 4-MU/mg protein/min  

di antara kedua-dua DNA tidak menunjukkan perbezaan yang ketara. Secara 

keseluruhannya, data daripada eksperimen yang dijalankan menunjukkan petanda 

positif keberkesanan kaedah ini dalam meningkatkan pengeluaran antibodi scFv dalam 

sel tumbuhan. 
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