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2026 Japan Prize Presentation Ceremony
Their Majesties the Emperor and Empress 

in attendance at this year’s function

ARK Mori Building, East Wing 35th Floor, 1-12-32
Akasaka, Minato-ku, Tokyo, 107-6035, JAPAN
Tel: +81-3-5545-0551   Fax: +81-3-5545-0554
www.japanprize.jp

No. 74 Jun. 2026Japan Prize Week
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Japan Prize Commemorative Lectures

Watch the videos of the commemorative 
lectures online. https://www.youtube.com/user/JapanPrize/videos

　Is it possible to mathematically guarantee privacy in large-scale data analysis? Differential privacy 
emerged in the early 2000s as an answer to this question. The direct motivation for its development 
was the legal mandate for confidentiality imposed on the US Census Bureau. Differential privacy 
guarantees that the outcome of any analysis is essentially unchanged regardless of whether a particular 
individual participates or not.

As shown by the fact that 52 million people could be re-identified from the 7.7 billion published 
statistics in the 2010 Census, statistical anonymization has inherent limitations. A 2023 study also 
reported cases in which specific prompting strategies caused ChatGPT to output its training data 
verbatim, leaking personal information. This shows that the issue remains serious even in the era of 
large language models.

By introducing calibrated noise into algorithms, differential privacy quantitatively controls the risk of 
personal information leakage and enables the cumulative privacy loss associated with multiple analyses 
to be managed. It separates the acquisition of population-level knowledge, such as the association 
between smoking and cancer, from the protection of personal information, making it the first practical 
framework to render the two mathematically compatible.

Prof. Cynthia Dwork

Field: Electronics, Information, and Communication
Theme: Differential Privacy: Public Methods for Private Data

　Analysis of MyD88 knockout mice led to the discovery that Toll-like receptors (TLRs) recognize LPS, 
TLR9 recognizes unmethylated CpG DNA, and TLR7/8 recognizes single-stranded RNA. Nucleic acid 
sensing TLRs are localized in endosomes, and their activation was shown to require Z-loop processing 
together with appropriate nuclease-mediated processing of nucleic acids.

The elucidation of multiple binding sites in TLR7/8, together with the discovery of a new braking 
mechanism in which ２’ -O -Methyl-guanosine RNA fragments bind to site 3 and fix the receptor in an 
inactive state, has also contributed to our understanding of how pseudouridine-modified mRNA vaccines 
evade innate immunity.

In addition, we clarified the function of the endoribonuclease Regnase-1 as a mechanism that controls 
excessive inflammatory responses. Regnase-1 acts as a “brake” in unstimulated cells by degrading 
inflammatory mRNAs such as IL-6. After TLR stimulation, Regnase-1 is degraded by the IKK complex, 
thereby inducing an inflammatory response. These findings have led to broad applications in infectious 
diseases, autoimmune diseases, and nucleic acid therapeutics , including the elucidation of the 
pathogenesis of juvenile SLE caused by TLR7 gain-of-function mutations and the development of 
therapeutic agents.

Prof. Shizuo Akira

Field: Life Sciences
Theme: From Nucleic Acid Sensing TLRs to Endoribonuclease Regnase-1

　The mechanism by which DNA that enters cells triggers an immune response had long been a 
mystery. Using a biochemical approach, we first identified the DNA-dependent second messenger 
cyclic GMP-AMP (cGAMP). We then used mass spectrometry to discover cyclic GMP-AMP synthase 
(cGAS), the enzyme that synthesizes cGAMP. This enzyme is activated by binding to double-stranded 
DNA regardless of the DNA sequence and produces cGAMP. When cGAMP binds to stimulator of 
interferon genes, it induces a strong innate immune response.

cGAS is capable of detecting a wide range of pathogens, including DNA viruses, retroviruses, 
bacteria, and parasites. However, when abnormally activated by self-DNA, cGAS can potentially cause a 
variety of diseases, including Aicardi-Goutieres syndrome (AGS), lupus, and neurodegenerative diseases. 
In Trex1-deficient mice, deletion of one allele of the cGAS gene could prevent lethal inflammation, 
suggesting that therapeutic benefits may be expected even without complete inhibition.

IMSB-301, a cGAS inhibitor we have developed, can be administered orally, and its efficacy and 
safety have been confirmed in multiple disease models. A clinical trial in patients with AGS is also 
ongoing, and promising preliminary results have been obtained. cGAMP is also expected to have 
potential future applications as an adjuvant in human vaccines against cancer and infectious diseases.
 

Prof. Zhijian “James” 
Chen

Field: Life Sciences
Theme: Igniting the Flame with cGAS ‒ How DNA Triggers Inflammation and Causes Many Diseases
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2026 Japan Prize Presentation Ceremony
Their Majesties the Emperor and Empress 

in attendance at this year’s function

ARK Mori Building, East Wing 35th Floor, 1-12-32
Akasaka, Minato-ku, Tokyo, 107-6035, JAPAN
Tel: +81-3-5545-0551   Fax: +81-3-5545-0554
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