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Newcastle disease virus (NDV) is the only member of the genus Avulavirus of the

family Paramyxoviridae. NDV causes a respiratory disease in birds known as

Newcastle disease (ND) which may result in high mortality in susceptible hosts such

as chickens leading to substantial loss in the poultry industry. Recent outbreak has

been reported in many countries including Malaysia. The continuing treat of ND to

the poultry industry requires routine testing through development of better diagnostic

tools. Therefore, the objective of the current study was to express the immunogenic

nucleocapsid (NP) gene in a Pichia pastoris expression system with a view to

develop a potential and cost effective antigen for development of a diagnostic test.

In the present study, the gene encoding NP protein of Newcastle disease virus strain

AF2240 was cloned into expression vector, pPICZA and placed under the control of

methanol inducible alcohol oxidase (AOX) promoter. Then recombinant multi-copy

number Pichia cells with Mut+ phenotype were selected for NP protein expression.

The optimization of the NP protein production in 50 ml culture was carried out for
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methanol concentration and different loaded volume in identical shake flask. A time 

course study for NP production in 250-ml flask with the optimized conditions was 

perfonned as well. The result showed that NP protein could be detected after 12 h of 

methanol induction and the level of protein expression decreased over time. The 

recombinant NP was purified from the yeast culture using sucrose gradient 

ultracentrifugation. The high level and intact recombinant nucleocapsid protein 

expression (570 mg/I) was obtained after 24 h of induction with I% methanol when 

I 0% of the shake flask was loaded with MMH (minimal methanol with histidine) 

medium. Western blot analysis using polyclonal NP antibody confirmed the 

expression of NP with the molecular weight of 53 kDa indicating that NP protein 

retained its antigenicity. The recombinant NP protein was highly stable in P. pastoris 

system because there was no degraded product after purification. This result proved 

that the yeast expression system produces a high yield of recombinant NP protein. 

The production of recombinant NP protein in bulk as the antigen for diagnostic tools 

would facilitate the monitoring of NDV infection as well as allowing a more 

effective control of the disease. 
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Virus penyakit Newcastle (NDV) adalah sejenis virus yang hanya tergolong dalam

genus Avulavirus daripada keluarga Paramyxoviridae. NDV menyebabkan penyakit

pemafasan pada spesis burung dan dikenali sebagai penyakit Newcastle (ND). Virus

ini menyebabkan kadar kematian yang tinggi pada perumah yang mudah dijangkiti

seperti ayam seterusnya menyebabkan kerugian yang besar dalam industri

pentemakan. Terkini, penyebaran wabak ini telah dilaporkan di banyak negara

termasuk Malaysia. Ancaman yang berterusan daripada penyakit Newcastle ini

terhadap industri pentemakan memerlukan pemeriksaan rutin melalui pembangunan

alat diagnostik yang lebih baik. Oleh kerana itu, objektif kajian ini adalah bertujuan

untuk mengekspresikan gen nukleokapsid (NP) yang imunogenik dalam sistem

kos efektif bagi pembangunan ujian diagnostik.
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penyakit Newcastle (NDV) strain AF2240 telah diklonkan ke dalam vektor

pengekspresan Pichia pastoris (pPICZA) dan ditempatkan di bawah kawalan

mempunyai multi-salinan dengan fenotip Mut+ telah dipilih untuk mengekspreskan

protein NP. Pengoptimuman pengeluaran protein NP dalam 50 ml kultur telah

dijalankan bagi melihat kesan kepekatan metanol dan oksigen terlarut. Kajian profil

masa untuk pengeluaran protein NP juga dilakukan di dalam 250-ml kelalang kon

dengan keadaan yang optimum. Keputusan kajian menunjukkan bahawa pengeluaran

protein NP dapat dikesan selepas 12 jam diaruhkan. Rekombinan protein NP

daripada kultur yis ditulenkan melalui kaedah pengemparan sukros berperingkat.

Hasil pengeluaran yang tinggi telah diperolehi iaitu sebanyak 530 mg/1 daripada

proses penulinan rekombinan protein NP setelah diaruhkan selama 24 jam dengan

1% kepekatan metanol dalam media MMH (Minimal Methanol dengan Histidine).

Analisis blot Western menggunakan antibodi poliklonal NP mengesahkan bahawa

pengekspresan protein NP adalah pada berat molekul 53 kDa, menunjukkan bahawa

protein NP mengekalkan antigenisitinya. Recombinan protein NP adalah sangat

stabil dalam sistem P. pastoris kerana tiada produk terdegradasi selepas proses

penulinan. Keputusan ini membuktikan bahawa sistem pengekspresan yis dapat

mengeluarkan rekombinan protein NP dengan hasil yang tinggi. Pengeluaran protein

NP pada jumlah yang tinggi mampu bertindak sebagai antigen untuk alatan

diagnostik seterusnya dapat memudahkan pemantauan jangkitan NDV kepada

industri pentemakan selain membolehkan kawalan yang lebih efektif terhadap

penyakit ini.
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CHAPTER 1

INTRODUCTION

Newcastle disease (ND) is responsible for one of the most overwhelming diseases of

poultry and has a substantial economic impact on the poultry industry. This disease is

caused by an avian paramyxovirus type I (APMV-1), from the genus Avulavirus

belonging to the family Paramyxoviridae, known as Newcastle disease virus. There

is a wide host range and different clinical severity of this virus depending on its

pathogenicity (Alexander, 1998).

carried out throughout the world. Although effective live or inactivated Newcastle

disease vaccines are currently available, the virus remains an ongoing threat to

commercial flocks. For continuation of successful international poultry trades,

introduction of a systematic Newcastle disease control measure is desirable. In

Malaysia, the disease appears to be endemic; therefore a constant surveillance and

vaccination program is required which could be achieved through development of

better diagnostic techniques.

Currently, the whole inactivated virus is used as the coating antigen for the

commercially available kit such as FlockChek* Newcastle Disease Virus Antibody

Test Kits (Idexx, USA). However, because of the difficulties in preparation of the

antigen (whole virus) for this kind of kit, the potential of the internal viral

components to function as the basis for a diagnostic system has gained a lot of

Vaccination of chickens particularly those raised for commercial consumption are



interest. Among viral proteins, the NDV nucleocapsid protein (NP), which is the

major immunogen which can be used as the antigen in serological tests. Interestingly,

the highly conserved nucleocapsid protein of NDV involves not only in important

biological functions in the virus life cycle but also in inducing a high level of NDV-

specific antibodies in chickens.

As a platform for making recombinant proteins, Escherichia coli expression system

is unbeatable as it grows quickly and has a simple genetic manipulation. However, E.

coli fails to handle posttranslational modification, for example the E. coZz-produced

proteins are mostly mis-folded and insoluble. There are other expressions systems

such as mammalian cells in which proteins are folded properly, however the yield is

very low and commercial production using this system is costly. As an alternative,

one organism that potentially combines the advantages of bacterial and mammalian

expression systems is Pichia pastoris, a harmless species of methylotrophic yeast

that uses methanol as its carbon source. This yeast is known as an efficient host for

the production of recombinant proteins for several factors such as the simplicity of

technique needed for the molecular genetic manipulation of P. pastoris, the ability of

P. pastoris to produce foreign proteins at high levels, the presence of many

eukaryotic posttranslational modifications and the commercial availability of this

expression system.

Currently, the hepatitis B virus vaccine is produced as a recombinant protein using

Pichia expression system (Hardy et al., 2000). Moreover, an Indian company has

released recombinant insulin made in Pichia and this product has been registered in

2

most abundant viral protein, has been well defined (Nishikawa et al., 1987) as a



more efficient diagnostic tool for the detection of NDV in infected birds, the present

study was initiated to examine the production of the nucleocapsid protein of NDV in

P. pastoris expression system.

The main objectives of this study are:

To express the recombinant nucleocapsid protein of Newcastlei.

disease virus strain AF2240 in P. pastoris expression system.

To purify the recombinant nucleocapsid protein using sucroseii.

gradient.

To determine the yield of its production in this methylotrophic yeastin.

system.

3

40 countries (Chandra, 2008). In this view and in line with the development of a




