
Save the Wagyu Beef!!
Our Challenge: 

Diagnosing and Early Prediction of Lymphoma Using the RAISING Method
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Trends in Japan's Export Value

https://www.nippon.com/ja/japan-data/h02743/?utm_source=openai

Sake

Green tea

Whiskey

Beef

2015

✓ Exports of agricultural, fishery, 

and food products from Japan 

have been increasing year by 

year. 

✓ This is mainly because 

Japanese food has become 

more popular around the world

✓ The exports of sake, whiskey, 

green tee and beef have surged.

2025
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Monitored infectious diseases of cattle in Japan

(Data source: Ministry of Agriculture, Forestry and Fisheries, Japan)
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The incidence of bovine leukemia has been increasing and is the most common

monitored infectious disease of cattle.

Johne’s disease: 1,060 cases

Salmonellosis: 639 cases

Bovine viral diarrhea: 172 cases

Incidence in 2023
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Incidence in 1998

Bovine leukemia: 99 cases
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Our research activities against BLV infection 

at Hokkaido University(1976〜)

Risk analysis of 

viral transmission

⇒ Herd control of infection

Clonality analysis

⇒ Early prediction and 

confirmation of EBL

Immunological analysis

⇒ Development of 

BLV vaccine

Research approaches

1 2 3

Faculty of Vet. Med., Hokkaido Univ.

Prof. Onuma



RAISING:

High-throughput clonality analysis of BLV-infected cells
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Clonality value of infected cells

Disease progression

Amplification of proviral integration sites by

Quantification of clonality by CLOVA

Sequencing signal of 

proviral integration sites

Polyclonal expansion

of BLV-infected cells
Different proviral integration 

sites among infected cells

LOW

Carrier

(AL and PL)

Host genomeBLV provirus

Multiple sequences were overlapped.

Host genomeBLV Provirus Host genome Provirus

Clonal expansion of 

BLV-infected cells 

(tumor cells)

Identical proviral integration 

sites among infected cells

HIGH

Host genomeBLV provirus

Lymphoma

(EBL)

Single sequence was detected.



Clinical application of “Bovine Cancer Screening” 

to predict leukemia/lymphoma development

Reduction of economic losses 

through detection and preferential culling of high-risk cattle

High-risk animal for EBL onset !!
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Future prospects for clonality diagnosis ‘RAISING’
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