
Zasshikai Seminar No. 2055 since 1890

Abstract: Sensing technologies that exploit quantum phenomena for measurement are finding increasing applications 
across materials, physical and biological sciences. Until recently, biological candidates for quantum sensors were limited 
to in vitro systems, and had pore sensitivity and stability; these key limitations which impeded their practical 
biotechnological applications. In this talk I will describe the recent development of novel magneto-sensitive fluorescent 
proteins including MagLOV, which overcome many of these challenges. We find that MagLOV exhibits engineerable 
responses to magnetic and radio-frequency fields, at sufficiently high fidelity to be measured in single bacterial cells at 
room temperature. These effects are explained through the radical pair mechanism which involves the protein 
backbone and a bound flavin cofactor. Using these proteins we explore a range of biotechnological applications 
including sensing of the molecular micro-environment, multiplexing of bio-imaging and lock-in detection, and magnetic 
resonance imaging of fluorescence probes. Finally, I will outline how high-throughput engineering techniques from 
Synthetic Biology are being developed to enable future development of MagLOV and related proteins for diverse 
applications.
Contact: Department of Chemistry, Graduate School of Science, The University of Tokyo, Nobuhiro Yanai (yanai@chem.s.u-tokyo.ac.jp）

Date: December 4th (Fri) 2026, 16:00~
Place: 341Class room, Faculty of Science Bldg.1 Hongo Campus

Prof. Harrison Steel
University of Oxford, UK

“Engineering of Biological Quantum Sensors 
using Synthetic Biology and Robotics”

Co-host: The National Institutes for Quantum Science and Technology (QST)


