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A non-infectious HIV gp41 variant was discovered using mathematical 
science.
◼Researcher information

◼Research ideas and technological seeds

◼Future plans, etc.

◼Overview Diagram

◼Background

【 vaccine 】： Human immunodeficiency virus （HIV）

◼ HIV envelope proteins are important immunogens that induce 
broad neutralizing antibodies. 

◼ We identified a highly conserved group of functional residues in 
gp41 using mathematical methods.

◼ Introducing mutations into this region eliminates infectivity while 
maintaining viral particle formation.

◼ The mutants retain their antigenic and structural characteristics.

◼ There is a possibility of designing a novel vaccine immunogen 
that balances safety and efficacy.

◼ We expect this full-length envelope protein to have multiple 
valences once it becomes a nanoparticle.

◼ HIV is still a serious infectious disease that causes 630,000 deaths 
and 1.3 million new infections each year.

◼ Although treatments exist, they do not offer a complete cure. 
Lifelong treatment is necessary.

◼ Currently, there is no effective vaccine, and prevention depends on 
behavior and has limitations.

◼ The infection persists due to disparities in access to healthcare and 
insufficient funding.

◼ We plan to continue investigating its effectiveness as an 
immunogen in inducing broad-spectrum neutralizing antibodies.
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