View metadata, citation and similar papers at core.ac.uk brought to you bnyORE

provided by Universiti Putra Malaysia Institutional Repository

UNIVERSITI PUTRA MALAYSIA

DETECTION OF HEPATITIS B CORE ANTIGEN USING A FUSION
BACTERIOPHAGE

SITI SALWA HASMONI.

FBSB 2005 14


https://core.ac.uk/display/42993113?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

DETECTION OF HEPATITIS B CORE ANTIGEN USING A FUSION
BACTERIOPHAGE

By
SITI SALWA HASMONI

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia,
in Fulfilment of the Requirements of the Degree of Master of Science

September 2005



Specially dedicated to,

Papa and Mama, Kak Long, Kayna, Aji, Alol, Yan, and Limah

For their invaluable love, understanding, patience, support and care.

il



Abstract of thesis presented to the Senate Universiti Putra Malaysia in
fulfilment of the requirement for the degree of Master of Science.

DETECTION OF HEPATITITS B CORE ANTIGEN USING A FUSION
BACTERIOPHAGE

By
SITI SALWA BINTI HASMONI
September 2005
Chairman: Associate Professor Tan Wen Siang, PhD

Faculty: Biotechnology and Biomolecular Sciences

Due to the many reported cases of hepatitis B disease around the world, a
keen interest among researches has aroused on the cause of the disease,
hepatitis B virus (HBV). One of the serological markers for HBV is hepatitis B
core antigen (HBcAg) that is a marker of the infectious material and it is the
most accurate index of the viral replication. The importance of the HBcAg
especially when considering the close relationship with the viral DNA load
has created revolutionary studies on the HBCAg ever since. The HBV
nucleocapsid or HBCAg is extremely immunogenic during infection and after
immunization. A fusion bacteriophage that interacts with HBcAg has been
isolated from a phage display peptide Iibrar‘y. The phage interacts tightly to
HBcAg and thus has the potential to be further developed as a diagnostic
reagent. In this study, two immunoassays have been developed using the
fusion bacteriophage to detect HBcAg. Phage-ELISA and phage-dot blot
assay could detect not only purified HBcAg but also HBcAg in serum
samples. As low as 10 ng of HBcAg can be significantly detected by 10"
pfu/ml of fusion phage when the reading at 405 nm was measured (Asos =

0.4). Using the fusion bacteriophage, these newly developed immunoassays
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provide an easier and cheaper option for detecting HBcAg. The sensitivity of
these immunoassays demonstrates the potential and perhaps vast future
uses to detect HBcAg. The fusion phage is also capable of purifying the

HBcAg due to its capability to precipitate HBcAg.
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Pengerusi: Profesor Madya Tan Wen Siang, PhD

Fakulti: Bioteknologi dan Sains Biomolekul

Terdapat banyak kes penyakit Hepatitis B telah dilaporkan. Ini menimbulkan
minat yang tinggi kepada para penyelidik untuk menjalankan penyelidikan
tentang punca penyakit tersebut iaitu virus Hepatitis B (HBV). Salah satu
penunjuk serologi virus ini adalah HBcAg. la merupakan penanda jangkitan
HBV yang sangat efektif dan paling tepat dalam menunjukkan kehadiran
aktiviti replikasi virus tersebut. Kepentingan HBcAg terutama mengenai
hubungan rapat protein tersebut dengan jumlah DNA HBV telah mencetus
revolusi di dalam bidang penyelidikan yang telah memberi kesan yang
mendalam. HBcAg atau juga dikenali sebagai nukleokapsid HBV adalah
sangat imunogenik semasa jangkitan dan selepas immunisasi. Satu
bakteriofaj rekombinan yang telah dipilih daripada sebuah perpustakaan
pameran faj didapati dapat berinteraksi kuat dengan HBCcAg. Faj yang
membawa peptide-peptida tertentu ini berpotensi untuk dijadikan suatu
reagen dalam bidang diagnostik. Di akhir pengajian ini, dua jenis imunoasai
yang menggunakan bakteriofaj rekombinan untuk mengesan HBcAg telah
berjaya dihasilkan. Faj-ELISA dan asai faj-dot blot mampu mengesan HBcAg

yang telah ditulenkan dan juga HBcAg di dalam sample-sampel serum.
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Sejumlah 102 pfu/ml faj rekombinan berupaya mengesan dengan baik 10 ng
HBcAg apabila bacaan tindakbalas yang diambil pada gelombang 405 nm
diukur (A40s = 0.4). Imunoasai-imunoasai baru ini menyediakan suatu kaedah
yang lebih murah dan mudah dalam mengesan HBcAg disamping
mempamerkan pengesanan HBcAg yang sensitif. Oleh yang demikian,
imunoasai-imunoasai ini berpotensi tinggi untuk digunakan di masa hadapan
dalam mengesan HBcAg khususnya. Faj rekombinan ini juga boleh
digunakan untuk menulenkan HBCcAg, berdasarkan kebolehannya

memendakkan HBCAg.
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