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A development of effective vaccine as a treatment against avian 

influenza virus (AIV) has been introduced since the 1980s by using inactivated 
vaccines. A recombinant fowlpox virus expressing AIV haemagglutinin H5 
gene, co-expressed with chicken interleukin (IL)-15 cytokine has been 
constructed previously. In this study, the recombinant fowlpox virus (rFWPV) 
were analysed by using SDS-PAGE and Western blotting to verify the 
expression of H5 and IL-15 genes. The protein samples were separated by 
SDS-PAGE and transferred onto the surface of nitrocellulose membrane 
electrophoretically, by semi-dry Western blotting technique. Mouse β-actin, 
anti-IL-15, ab62587, and ab21292 primary antibodies were used to probe the 
membrane after blocking process. The antibody-antigen complexes were 
conjugated with alkaline phosphatase coupled to a secondary anti-IgG 
antibody which were either anti-mouse, anti-goat, or anti-rabbit, depending on 
the specific primary antibodies. The membranes were then developed by using 
commercially available WesternBreeze® Chromogenic Immunodetection 
System. Early findings revealed that false positive expressions were detected 
in all of the gel wells including negative controls, based on the presence of 
non-specific bands of 56 kD and 42 kD. Later results showed a 42 kD protein 
band size for β-actin expression, however the expressions of H5 and IL-15 
proteins in the rFWPV were unsuccessful.  
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PENGESAHAN PENZAHIRAN GEN H5 DAN IL-15 DARI VIRUS CACAR 

AYAM REKOMBINAN H5 YANG MENZAHIRKAN BERSAMA SITOKIN 

PERUMAH MENGGUNAKAN UJIAN SDS-PAGE DAN PEMEDAPAN 

WESTERN 
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NURUL FARHANA BINTI ZULKIFLI 

 
Jun, 2015 

 
Pengerusi: Dr. Mariatulqabtiah Abdul Razak, PhD 

Fakulti: Fakulti Bioteknologi dan Sains Biomolekul 

 
Perkembangan vaksin yang berkesan sebagai rawatan terhadap virus 

selsema burung telah diperkenalkan sejak tahun 1980-an di Amerika Syarikat 
dengan menggunakan vaksin tidak aktif. Virus cacar ayam rekombinan yang 
menzahirkan hemaglutinin H5 gen, bersama dengan sitokin ayam, interlukin 
(IL)-15, telah dibina sebelum ini. Dalam kajian ini, virus cacar ayam 
rekombinan (rFWPV) telah dianalisis dengan menggunakan SDS-PAGE dan 
pemedapan Western untuk mengesahkan penzahiran gen H5 dan IL-15. 
Sampel protein dipisahkan oleh SDS-PAGE dan dipindahkan ke atas 
permukaan membran nitroselulosa secara elektroforetik, dengan 
menggunakan teknik pemedapan Western separa kering. Antibodi primer β-
aktin tikus, anti-IL-15, ab62587, dan ab21292 digunakan untuk menyiasat 
membran selepas proses penyekatan. Kompleks antibodi-antigen telah 
dikonjugasi dengan fosfat alkali dan ditambah kepada antibodi sekunder anti-
IgG, sama ada anti-tikus, anti-kambing, atau anti-arnab, bergantung kepada 
antibodi primer tertentu. Membran kemudiannya dibangunkan dengan 
menggunakan bahan yang boleh didapati secara komersial iaitu Sistem 
Pengecaman Imun Kromogenik WesternBreeze®. Penemuan awal 
menunjukkan bahawa penzahiran positif palsu dikesan di semua telaga gel 
termasuk kawalan negatif, berdasarkan kehadiran jalur tidak spesifik bagi 56 
kD dan 42 kD berat molekul. Keputusan selepas itu menunjukkan penzahiran 
saiz jalur protein 42 kD bagi penzahiran β-aktin, namun penzahiran bagi 
protein H5 dan IL-15 daripada rekombinan virus cacar ayam tidak berjaya. 
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CHAPTER 1 

INTRODUCTION 

 

An effective vaccine has been developed as a treatment against avian 

influenza virus (AIV) since 1980s to hinder the spread or outbreak of the 

disease. The avian influenza is a well-known disease infecting poultry and 

other avian species. Responding to this phenomenon, a fowlpox virus (FWPV) 

has been used as a recombinant vaccine to activate the specific immune 

systems leading to effective protection to generate both cell-mediated and 

humoral immune response. This recombinant fowlpox virus (rFWPV) vaccine 

is used against AIV which expressed H5 gene together with the co-expression 

of chicken cytokines (IL-15) to improve the efficacy of the vaccine. The 

effectiveness and stability of the gene expressed from the newly developed 

vaccine need to be verified earlier before it is officially introduced as a 

treatment against AIV. The vaccine based on recombinant fowlpox virus is 

expected to protect poultry and other birds from the infection from which the 

inserted genes are derived (Boyle and Coupar, 1988).  

Based on the previous study of vaccines development against avian 

influenza virus (AIV) by Mingxiao and colleagues (2006), the recombinant 

fowlpox has been constructed, but the protein expressions are yet to be 

confirmed. Once the expression is confirmed, it can be assumed that H5 and 

IL-15 antigens can be expressed in vivo. Therefore, this study will emphasize 

on the verification of H5 and IL-15 gene expressions by the recombinant 

fowlpox virus that will ensure the effectiveness of the vaccine. We 
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hypothesized that the H5 and IL-15 genes will be expressed in Chicken 

Embryo Fibroblast (CEF) cells and can be confirmed by SDS-PAGE and 

Western blotting method. The main objective of this particular project is to 

verify the expression of H5 and IL-15 genes from recombinant fowlpox viruses 

(rFWPV) by using SDS-PAGE and Western blotting method. 
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