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Juntendo University research: IPS based approach for 
treating virus-induced tumors 

 
(Tokyo,9 September) In a recent study published in the journal Haematologica, researchers 
at Juntendo University used stem cell technology to produce immune cells with an enhanced 
ability to fight aggressive tumors of the nasal cavity 
 
A lesser known but invasive form of cancer prevalent in Asian countries is extranodal natural 
killer/T cell lymphoma (ENKL). While it starts within the nasal cavity it often spreads to the 
digestive system, kidneys and bone marrow. At present, the enzyme  
L-asparaginase is the only therapy available for treating ENKL. However, many patients do 
not respond well to L-asparaginase thereby greatly decreasing their chances of prolonged 
survival. Now, researchers at Juntendo University have created “customized”  cells that 
show promise in reducing the size of tumors in model mouse experiments. 
T-cells are an important component of the immune system and protect the body against 
disease. They can detect special proteins of the surface of pathogens, thereby recognizing 
and remembering all invaders. Since ENKL tumors are commonly infected with the Epstein-
Barr virus (EBV), T-cells recognize these tumor cells by the presence of viral proteins. However, 
T-cells continuously exposed to EBV-infected ENKL tumors eventually age and lose their ability 
to fight. To create younger and stronger T-cells, the research team used stem cell technology. 
Stem cells can be modified to create any kind of specialized cells of the body. T-cells from 
patients’ blood, which were accustomed to identifying ENKL tumors, were first collected and 
then genetically modified into stem cells. These stem cells were then used to create a batch 
of newly-produced T-cells subsequently named as rejuvenated T-cells (rejTs). RejTs were not 
only younger but already had ENKL-tumor recognition ingrained into them. Their ability to 
attack tumors was investigated next. 
The researchers found that not only did the rejTs correctly recognize and reduce the size of 
the tumor cells but did so more efficiently than the original T-cells. Similar results were 
observed when rejTs were injected into mice with ENKL tumors. The team also noted that all 
organs examined in mice were tumor free after only three injections of rejTs. Unlike the original 
T-cells the rejTs acted fast and relentlessly. Lastly, rejTs were tested in combination with anti–
PD-L1 antibodies that are used in a highly effective new class of anti-cancer drugs. However, 
rejTs given to the mice with and without anti–PD-1 antibodies had very similar effects. The 
anti-cancer effects of rejTs were so strong that using anti–PD-1 antibodies was redundant. 
This study showed a promising new treatment option for ENKL patients. “Our results 
collectively suggest that to treat relapsed and refractory ENKL using LMP1- and LMP2-specific 
rejTs will be very useful,” concludes the research team. The fact that rejTs can be synthesized 
from stem cells in unlimited numbers is an added bonus. 
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Background 
 
Stem cells 
Stem cells are typically found in the bone marrow and blood of adult humans and can be 
transformed to create any required cell in the body. On the other hand, induced stem cells, 
which were used in this study, can be reverse-engineered from regular body cells by 
reprogramming their genes. Induced stem cells thus can give rise to an infinite number of the 
required cells, while retaining some properties of the parent cells used to create them. 
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Figure 1. RejT cells resulted in an almost complete disappearance of ENKL 
tumors in mice, compared to the original T-cells and anti–PD-L1 antibodies. 
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Further information about Juntendo University 
 
Mission Statement 
The mission of Juntendo University is to strive for advances in society through education, research, 
and healthcare, guided by the motto “Jin – I exist as you exist” and the principle of “Fudan Zenshin 
- Continuously Moving Forward”. The spirit of “Jin”, which is the ideal of all those who gather at 
Juntendo University, entails being kind and considerate of others. The principle of “Fudan Zenshin” 
conveys the belief of the founders that education and research activities will only flourish in an 
environment of free competition. Our academic environment enables us to educate outstanding 
students to become healthcare professionals patients can believe in, scientists capable of 
innovative discoveries and inventions, and global citizens ready to serve society. 
 
About Juntendo 
Juntendo was originally founded in 1838 as a Dutch School of Medicine at a time when Western 
medical education was not yet embedded as a normal part of Japanese society. With the 
creation of Juntendo, the founders hoped to create a place where people could come together 
with the shared goal of helping society through the powers of medical education and practices. 
Their aspirations led to the establishment of Juntendo Hospital, the first private hospital in Japan. 
Through the years the institution’s experience and perspective as an institution of higher 
education and a place of clinical practice has enabled Juntendo University to play an integral 
role in the shaping of Japanese medical education and practices. Along the way the focus of 
the institution has also expanded, now consisting of four undergraduate programs and three 
graduate programs, the university specializes in the fields of health and sports science and nursing 
health care and sciences, as well as medicine. Today, Juntendo University continues to pursue 
innovative approaches to international level education and research with the goal of applying 
the results to society. 
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