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Evaluation of the Utility of Clonality Analysis for Bovine Leukemia Virus

Yoshihito HATCHO?, Kenji SADAMASU®, Mami NAGASHIMAP, and Shinichiro KATAOKA?

At the early stages of bovine leukemia virus (BLV) infection, the infected cells are a polyclonal population. However, as the
disease progresses, the cells exhibit oligoclonal or monoclonal proliferation, leading to tumor formation. This study, conducted the
clonality analysis using the Rapid Amplification of the Integration Site without Interference by Genomic DNA Contamination
(RAISING) to evaluate its effectiveness for definitive diagnosis of enzootic bovine leukosis (EBL) and pre-onset diagnosis of EBL.
To evaluate the definitive diagnosis, RAISING was applied to whole blood and tumor tissue specimens from three cows previously
diagnosed with EBL and one negative control, determining the clonality value (Cv). Additionally, the BLV proviral load (PVL) was
measured in each sample using quantitative PCR. The result revealed that in the definitive diagnosis evaluation, high Cv was
detected in all samples from cows diagnosed with EBL, whereas that from the negative control was low. The PVL was not
consistently high in all samples. To evaluate the pre-onset diagnosis, the Cv and the PVL were determined in the whole blood
samples collected before the onset from five cows later diagnosed with EBL. The results indicated that the Cv in samples collected
before the onset did not reach high values in four out of five cows, but slightly increased 3 years before the onset in one cow. Thus,
this study demonstrates that RAISING is a powerful tool to reinforce a definitive diagnosis of EBL. Additionally, while the
usefulness of RAISING in pre-onset diagnosis was suggested by the increased Cv in some cattle, further investigation is needed to
improve its accuracy. Furthermore, RAISING can indicate whether the tumor cell proliferations is monoclonal or oligoclonal,

making it a valuable tool for a deeper understanding of EBL.

Keywords: Bovine leukemia virus, clonality analysis, RAISING, proviral load, clonal proliferation
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