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This study was carried out to diagnose and characterize avian leucosis virus
subgroup J (ALV-J) specific sequence isolated from poultry organs with
myelocytic infiltration. Archived tissues with and without myelocytic infiltration
were examined by PCR followed by sequencing. Four ALV-J sequences
identified and named as; UPM/A6, UPM/A10, UPM/A17 and UPM/A18 were
characterized based on sequence and phylogenetic analysis. Different
diagnostic tests (PCR, ELISA and Virus isolation) for ALV-J were also
studied and compared. A total of 21 poultry tissue samples were examined
by PCR using primers (H5/H7) and 16 samples were found positive for ALV-
J proviral DNA. However, only 5 samples were found positive for ALV-J viral
RNA. Sequence analysis indicated that the 4 sequences have significant
homology (>90%) when compared to ALV-J from UK and U SA. However,
based on phylogenetic analysis, the sequences of the ALV-J were close to
Houghton Poultry Research Station -103 (HPRS-103). In addition 3, 10, 3
and 8 amino acid substitutions were observed in sequences; UPM/AG,

UPM/A10, UPM/A17 and UPM/A18, respectively. All these substitutions



were unique and have not been reported before from other ALV-J isolates.
The importance of these substitutions requires further study especially in
order to determine whether the sequences resemble variant ALV-J from UK
or USA.

Different diagnostic techniques were also compared for the detection of ALV-
J in a normal broiler breeder flock as the first isolation of ALV-J was made
from normal meat-type chickens. PCR was found to be more sensitive than
ELISA and virus isolation. However, even though the chickens were gp85
antibody positive, all the samples examined showed negative result for ALV-
J proviral DNA and virus isolation. In addition, no virus was isolated from
archived tissue samples with myelocytic infiltration. The actual explanation
for this finding is not clear, but several probable factors were presented and
discussed. In conclusion, ALV-J proviral DNA were detected in tissue
samples obtained from chickens with and without myelocytic infiltration.
However, no virus was isolated. The importance of PCR in detecting proviral
DNA and viral RNA from chickens with gp85 antibody requires careful

examination due to the complex nature of ALV-J infection.
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Kajian ini dijalankan untuk mendiagnosis dan mencirikan jujukan spesifik avian
leucosis virus subgroup J (ALV-J) daripada sampel yang dipencilkan dari organ
ayam dengan infiltrasi myelosit. Tisu arkib yang berinfiltrasi dan tanpa infiltrasi
myelosit diperiksa menerusi PCR, diikuti dengan penjujukan. Empat jujukan
ALV-J, telah dikenalpasti dan dinamakan sebagai UPM/A6, UPM/A10,
UPM/A17 dan UPM/A18 telah dicirikan berdasarkan analisis jujukan dan
filogenetik. Ujian diagnosis berlainan (PCR, ELISA and Virus pemencilan) juga
dikaji dan dibandingkan. Sejumlah 21 sampel yang telah diperiksa menerusi
PCR dengan menggunakan p encetus (H5/H7) dan 16 s ampel didapati p ositif
bagi proviral DNA ALV-J. Walau bagaimanapun, hanya 5 sampel yang didapati
positif bagi RNA virus ALV-J. Analisis jujukan menunjukkan bahawa 4 jujukan
tersebut mempunyai kesamaan ketara (> 90%) apabila dibandingkan dengan
ALV-J dari UK dan USA. Walau bagaimanapun, berdasarkan analisis

filogenetik, jujukan ALV-J tersebut didapati lebih hampir kepada Houghton



Poultry Research Station-103 (HPRS-103). Sejumliah 3, 10, 3 dan 8 perubahan
asid amino masing-masing diperhatikan pada jujukan UPM/A6, UPM/A10,
UPM/A17 dan UPM/A18. Kesemua perubahan ini adalah unik dan belum
pernah dilaporkan daripada isolat ALV-J lain. Kepentingan perubahan ini
memerlukan kajian lanjut terutamanya untuk menentukan sama ada jujukan
tersebut menyerupai ALV-J varian dari UK atau USA. Teknik diagnosis yang
berlainan juga diperbandingkan untuk mengesan ALV-J di dalam ayam
pembiak pedaging normal kerana pemencilan pertama ALV-J dibuat melalui
ayam pedaging yang normal. PCR didapati lebih sensitif daripada ELISA dan
pemencilan virus. Walau bagaimanapun, bagi ayam yang didapati positif
dengan antibodi gp85, kesemua sampel yang diperiksa menunjukkan
keputusan negatif bagi DNA provirus ALV-J dan pemencilan virus. Tambahan
pula, tiada virus dapat dipencilkan daripada arkib sampel tisu yang bermyelosit.
Huraian sebenar bagi keputusan ini adalah tidak jelas, tetapi beberapa faktor
telah diketengahkan dan dibincangkan. Kesimpulannya, DNA provirus ALV-J
dapat dikesan dalam sampel tisu yang didapati daripada ayam yang berinfiltrasi
dan tanpa infiltrasi myelosit. Namun begitu, tiada virus yang dipencilkan.
Kepentingan PCR dalam pengesanan DNA provirus dan RNA virus tersebut
daripada ayam yang berantibodi gp85 memerlukan pemeriksaan yang teliti,

memandangkan sifat jangkitan ALV-J yang kompleks.
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CHAPTER |

GENERAL INTRODUCTION

Avian leucosis virus subgroup J (ALV-J) is an economically important pathogen
of meat-type bird. ALV-J causes serious economic losses in poultry industry
since significant growth suppression of an average 6-11% (Landman et al,
2002) and mortality due to myeloid leucosis and related tumours was 22%
(Witter et al., 2000), which further leads to carcass condemnation. The virus was
first reported in United Kingdom in 1989 (Payne et al., 1991a, 1991b and Payne,
1992). Since then it has been reported from all over the world, which include
USA (Smith et al., 1998a), South America (Buscaglia et al., 2000), Central
America (Neuman et al., 2000), Africa (Aly, 2000), Middle East (Banet et al.,
2000), Japan (Nakamura et al., 2000), Australia (Bagust, 2000), Switzerland
(Wunderwald et al., 2001), the Netherlands (Landman et al., 2002), Korea (Sung
et al., 2002a), Taiwan (Wang and Juan, 2002), Malaysia (Omar et al., 2002) and

China (Xu B. et al., 2003).

The main clinical abnormality associated with ALV-J is myeloid leucosis (ML),
which is characterized by multiple myelocytomas on the bone surfaces,
commonly evident on the inner sternum, ribs and enlargement of visceral organs
due to infiltration of myelocytes. The myelocytes are large round immature
granulocytes with many eosinophilic granules in the cytoplasm normally found in
bone marrow but detected in blood and other organs during certain diseases

(Payne et al., 1992b). However, histiocytic sarcomatosis, pulmonary sarcoma,



