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Abstract

“Seeing is believing”. Live cell imaging is becoming a powerful tool for study of cell biology and disease mechanisms.
Biomolecular interactions are the foundation of most biological processes, such as protein protein interactions, protein
RNA interactions, protein genome interactions, and nucleic acid interactions. Many types of fluorescent protein based
molecular biosensors have been developed. Among them, long wavelength emitting biosensors can have better
penetration performance in in vivo applications. Design, construction and application of red, far red, and near-infrared
molecular biosensors will be discussed. Cellular biosensors are a new cluster of biosensors. One application is to monitor
ROS level in cells, which has potential applications in drug screening and evaluation, chemical toxicology research, and
disease mechanism studies. The interaction between viruses and host cells is the basic problems of virology. Multiple
labeling methods have been developed to study viral infections in cells. A series of new discoveries have been made in the
study of HIV-1, Sars CoV-2, and Zika virus using this technology.
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